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[S57] ABSTRACT

A unified system of programming communication for
use on individual computer systems with capacity for
generating relevant-user specific information simulta-
neously at each station of a plurality of subscriber sta-
tions. The system includes a transmission station. which
is a central control system ofa system of receiverstation
computers controlled by the station transmission. Each
individual computer system is self-structuring in that
any given transmission station can transmit control
information causing selected apparatus at selected re-
ceiver stations to combine the computers at those sta-
tions based on the transmission of the station, thereby ~
causing the individual computers to come undercontrol
of station. The unified system also includes apparatus
for combiningthe user specific information generated at
subscriber station into broadcast programming, so that
broadcast programming is displayed at every station
with user specific information displayed in the broad-
cast programming. The unified system includes appara-
tus forrestricting the combined programmingso that it
is available only at selected stations tuned to a given
transmission station’s transmission. The unified system
includes apparatus for documenting the use of the con-
trol signals and/or programming at said selected sta-
tions and for monitoring the availability and use, of
programming.

25 Claims, 21 Drawing Sheets
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SIGNAL PROCESSING APPARATUS AND
METHODS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a continuation-in-part of a patent application
Ser. No. 829,531 filed Feb. 14, 1986 now U.S. Pat. No.
4,704,725 which in turn was a continuation of a patent
application Ser. No. 317,510 filed Nov. 3, 1981 now
U.S. Pat. No. 4,694,490.

BACKGROUND OF THE INVENTION

Theinvention relates to an integrated system of pro-
gramming communication and involves the fields of
computer processing, computer communications, tele-
vision, radio, and other electronic communications; the
fields of automating the handling, recording, and re-
transmitting of television, radio, computer, and other
electronically transmitted programming; and thefields
of regulating, metering, and monitoring the availability,
use, and usage of such programming.

Foryears, television has been recognized as a most
powerful medium for communicating ideas. And televi-
sion is so-called “user friendly”; that is, despite techni-
cal complexity, television is easy for subscribers to use.

Radio and electronic print services such as stock
brokers’ so-called “tickers” and “broad tapes” are also
powerful, user friendly mass media. (Hereinafter, the
electronic print mass medium is called, “broadcast
print.”)

But television, radio, and broadcast print are only
mass media. Program content is. the same for every
viewer. Occasionally one viewer maysee, hear, or read
information of specific relevance to him (as happens
when a guest on a television talk show turns to the
camera and says, “Hi, Mom’), but such electronic .
media have no capacity for conveying user specific
information simultaneously to each user.

For years, computers have been recognized as having
unsurpassed capacity for processing and displaying user
specific information.

But computer processing is not a mass medium. Com-
puters operate under the control of computer programs
that are inputted by specific users for specific purposes,
not programs that are broadcast to and executed simul-
taneously at the stations of mass user audiences. And
computer processing is far less user friendly than, for
example, television.

Today great potential exists for combining the capac-
ity ofbroadcast communications media to convey ideas
with the capacity of computers to process and output
user specific information. One such combination would
provide a new radio-based or broadcast print medium
with the capacity for conveying general information to
large audiences—e.g., “Stock prices rose today in
heavy trading,”—with information of specific rele-
vance to each particular user in the audience—e.g., “but
the value of your stock portfolio went down.”-
(Hereinafter, the new media that result from such com-
binations are called “combined” media.)

Unlocking this potential.is desirable because these
new media will add substantial richness and variety to
the communication of ideas, information and entertain-
ment. Understanding complex subjects and making
informed decisions will becomeeasier.

- To unlock this potential fully requires means and
methods for combining and controlling receiver sys-
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tems that are now separate—television and computers,
radio and computers, broadcast print and computers,
television and computers and broadcast print, etc.

But it requires much more.
To unlock this potential fully requires a system with

efficient capacity for satisfying the demandsofsubscrib-
ers who havelittle receiver apparatus and simple infor-
mation demandsas well as subscribers who have exten-

sive apparatus and complex demands.It requires capac-
ity for transmitting and organizing vastly more informa-
tion and programming than any one-channel transmis-
sion system can possibly convey at one time. It requires
capacity for controlling intermediate transmission sta-
tions that receive information and programming from
many sources and for organizing the information and
programming and retransmitting the information and
programming so as to make the use of the information
and programming at ultimate receiver stations as effi-
cient as possible.

To unlock this potential also requires efficient capac-
ity for providing reliable audit information to (1) adver-
tisers and others who payfor the transmission and per-
formance of programming and (2) copyright holders,
pay service operators, and others such as talent who
demand,instead, to be paid. This requires capacity for
identifying and recording (1) what television, radio,
data, and other programming and whatinstruction sig-
nals are transmitted at each transmission station and (2)
what is received at each receiver station as well as (3)
what received programming is combined or otherwise
used at each receiver station and (4) howit is received,
combined, and/or otherwise used.

Moreover, this system must have the capacity to
ensure that programming supplied for pay or for other
conditional use is used only in accordance with those
conditions. For example, subscriber station apparatus
must display the commercials that are transmitted in
transmissions that advertisers pay for. The system must
have capacity for decrypting, in many varying ways,
programmingandinstruction signals that are encrypted
and for identifying those who pirate programming and
inhibiting piracy.

It is the object of this invention to unlock this great
potential in the fullest measure by means of an inte-
grated system of programming communication that
joins togetherall these capacities most efficiently.

Computer systems generate user specific information,
but in any given computer system, any given set of
program instructions that causes and controls the gener-
ation ofuser specific information is:inputted to only one
computerat a time.

Computer communications systems do transmit data
point-to-multipoint. The Dataspeed Corporation divi-
sion of Lotus Development Corporation of Cambridge,
Mass. transmits real-time financial data over radio fre-

quencies to microcomputers equipped with devices
called “modios” that combine the features of radio re-

ceivers, modems, and decryptors. The Equatorial Com-
munications Company of Mountain View, Calif. trans-
mits to similarly equipped receiver systemsbysatellite.
Ateach receiver station, apparatus receive the particu-
lar transmission and convert its data content into unen-

crypted digital signals that computers can process.
Eachsubscriber programshis subscriber station appara-
tus io select particular data of interest.

Thispriorart is limited. It only transmits data; it does
not control data processing. No system is prepro-
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grammed to simultaneously control a plurality of cen-
tral processor units, operating systems,andpluralities of
computer peripheral units. None has capacity to cause
simultaneous generationofuser specific information at a
plurality of receiver stations. None has any capacity to
cause subscriber station computers to process received
data, let alone in ways that are not inputted by the sub-
scribers. None has any capacity to explain automatically
whyany given information mightbe of particular inter-
est to any subscriber or why any subscriber might wish
to select information that is not selected or how any
subscriber might wish to change the wayselected infor-
mation is processed.

As regards broadcast media, systems in the prior art
have capacity for receiving and displaying multiple
images ontelevision receivers simultaneously. One such
system for superimposing printed characters transmit-
ted incrementally during the vertical blanking interval
of the television scanning format is described in U.S.
Pat. No. 3,891,792 to Kimura, U.S. Pat. No. 4,310,854 to
Baer describes a second system for continuously dis-
playing readable alphanumeric captions that are trans-
mitted as digital data superimposed on a normal FM
sound signal and that relate in program content to the
conventional television information upon which they
are displayed. These systems permit a viewer to view a
primary program and a secondary program.

This prior art, too, is limited. It has no capacity to
overlay any information other than information trans-
mitted to all receiver stations simultaneously. It has no
capacity to overlay any such information except in the
orderin which it is received. It has no capacity to cause
receiver station computers to generate any information

_ whatsoever, let alone user specific information. It has
no capacity to cause overlays to commence or cease
appearing at receiver stations, let alone commenceand
cease appearing periodically.

Asregards the automation of intermediate transmis-
sion stations, various so-called “cueing” systems in the
prior art operate in conjunction with network broadcast
transmissions to automate the so-called “cut-in”at local
television and radio stations of locally originated pro-
gramming such as so-called “local spot’? advertise-
ments.

Also in the prior art, U.S. Pat. No. 4,381,522 tp Lam-
bert describes a cable television system controlled by a
minicomputerthat respondsto signals transmitted from
viewers by telephone. In response to viewers’ input
preferences, the computer generates a schedule which
determines what prerecorded, so-called local origina-
tion programswill be transmitted, when, and over what
channels. The computer generates a video imageofthis
schedule which it transmits over one cable channel to
viewers which permits them to see when they can view
the programs they request and over what channels.
Then, in accordance with the schedule, it actuates pre-
loaded video tape, disc or film players and transmits the
programming transmissions from these players to the
designated cable channels by means of a controlled
video switch.

This prior art, too, is limited. It has no capacity to
schedule automatically or transmit any programming
other than that loaded immediately at the play heads of
the controlled video players. It has no capacity to load
the video players or identify what programming is
loaded ontheplayers or verify that scheduled programs
are played correctly. It has no capacity to cause the
video players to record programming from any source.
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It has no capacity to receive programming transmis-
sions or process received transmissions in any way.It
has no capacity to operate under the control of instruc-
tions transmitted by broadcasters. It has no capacity to
insert signals that convey information to or control, in
any way, the automatic operation of ultimate receiver
station apparatus other than television receivers.

As regards the automation of ultimate receiver sta-
tions,in the prior art, U.S. Pat. No. 4,337,480 to Bouras-
sin et al. describes a dynamic interconnection system for
connectingat least one television receiver to a plurality
of television peripheral units. By means ofasingle re-
mote keyboard, a viewer can automatically connect and
disconnect any of the peripheral units without the need
manually to switch systems or fasten and unfasten ca-
bling each time. In addition, using a so-called “image-
within-image” capacity, the viewer can superimpose a
secondary image from a secondperipheral unit upon the
primary imageon thetelevision display. In this fashion,
two peripheral units can be viewed simultaneously on
one television receiver. U.S. Pat. No. 4,264,925 to
Freeman et al. describes a multi-channel programming
transmission system wherein subscribers may select
manually among related programming alternatives
transmitted simultaneously on separate channels.

This prior art, too, is limited. It has no capacity for
interconnecting or operating a system at any time other
than the time when the orderto do so is entered manu-

ally at the system or remote keyboard. It has no capac-
ity for acting on instructions transmitted by broadcast-
ers to interconnect, actuate or tune systems peripheral
to a television receiver or to actuate a television re-

ceiver or automatically change channels received by a
receiver. It has no capacity for coordinating the pro-
gramming content transmitted by any given peripheral
system with any other programming transmitted to a
television receiver. It has no capacity for controlling
two separate systems suchas, for example, an automatic
radio andtelevision stereo simulcast. It has no capacity
for selectively connecting radio receivers to radio pe-
ripherals such as computers or printers or speakers or
for connecting computers to computer peripherals (ex-
cept perhaps a television set). It has no capacity for
controlling the operation of decryptors or selectively
inputting transmissions to decryptors or outputting
transmissions from decryptors to other apparatus.It has
no capacity for monitoring and maintaining records
regarding what programmingis selected or played on
any apparatus or what apparatus is connected or how
connected apparatus operate.

Theprior art includes a variety of systems for moni-
toring programming and generating so-called “ratings.”
One system that monitors by means of embeddeddigital
signals is described in U.S. Pat. No. 4,025,851 to Hasel-
wood, et al. Another that monitors by means of audio
codes that are only “substantially inaudible” is de-
scribed in U.S. Pat. No. 3,845,391 to Crosby. A third
that automatically monitors a plurality of channels by
switching sequentially among them and that includes
capacity to monitor audio and visual quality is de-
scribed in U.S. Pat. No. 4,547,804 to Greenberg.

This prior art, too, is limited. It has capacity to moni-
tor only single broadcast stations, channels orunits and
lacks capacity to monitor more than one channel at a
time or to monitor the combining of media. At any
given monitor station, it has had capacity to monitor
either whatis transmitted over one or more channels or
what is received on one or morereceivers but not both.
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It has assumed monitored signals of particular format in
particular transmission locations and has lacked capac-
ity to vary formats or locations orto distinguish and act
on the absence ofsignals or to interpret and process in
any fashion signals that appear in monitored locations
that are not monitored signals. It has lacked capacity to
identify encrypted signals then decrypt them. It has
lacked capacity to record and also transfer information
to a remote geographic location simultaneously.

Asregards recorder/player systems, many means and
methodsexist in the prior art for recording television or
audio programming and/or data on magnetic,optical or
other recording media and for retransmitting prere-
corded programming. Video tape recorders have ca-
pacity for automatic delayed recording of television
transmissions on the basis of instructions input manually
by viewers. So-called “interactive video” systems have
capacity for locating prerecorded television program-
ming on a given disc. and transmitting it to television
receivers and locating prerecorded digital data on the
same disc and transmitting them to computers.

This prior art, too, is limited. It has no capacity for
automatically embedding signals in and/or removing
embeddedsignals from a television transmission then
recording the transmission. It has no capacity for con-

_ trolling the connection or actuation or tuning of exter-
nal apparatus. It has no capacity for retransmitting pre-
recorded programming and controlling the decryption
of said programming,let alone doing so on the basis of
signals that are embedded in said programming that
contain keys for the decryption of said programming.It
has no capacity for operating on the basis of control
signals transmitted to recorder/players at a plurality of
subscriber stations, let alone operating on the basis of
such signals.to record user specific information at each
subscriber station.

As regards decoders and decryptors, many different
systemsexist, at present, that enable programming sup-
pliers to restrict the use of transmitted programming to
only duly authorized subscribers. The prior art includes
so-called “addressable” systems that have capacity for
controlling specific individual subscriber station appa-
ratus by means of control instructions transmitted in
broadcasts. Such systems enable broadcasters to turn off
subscriber station decoder/decryptor apparatus of sub-
scribers who do not pay their bills and turn them back
on whenthebills are paid.

This prior art, too, is limited. It has no capacity for
decrypting combined media programming. It has no
capacity for identifying then selectively decrypting
control instructions embedded in unencrypted pro-
gramming transmissions. It has no capacity for identify-
ing programming transmissions or control instructions
selectively and transferring them to a decryptor for
decryption. It has no capacity for transferring the out-
put of a decryptorselectively to one of a plurality of
output apparatus. It has no capacity for automatically
identifying decryption keys and inputting them to a
decryptor to serveas the key for any step of decryption.
It has no capacity for identifying and recording the
identity of what is input to or output from a-decryptor.
It has no capacity for decrypting a transmission then
embedding a signal in the transmission—let alone for
simultaneously embedding user specific signals at a
plurality of subscriber stations. It has no capacity for
distinguishing the absence of an expected signal or con-
trolling any operation when such absence occurs.
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Furthersignificantlimitations arise out of the failure
to reconcile aspects of these individual areas of ar-
t—monitoring programming, automating ultimate re-
ceiver stations, decrypting programming, generating
the programmingitself, etc.—into an integrated system.
Theselimitations are both technical and commercial.

For example, the commercial objective of the afore-
mentioned monitoring systems of Crosby, Haselwood
et. al., and Greenberg is to provide independent audits
to advertisers and others who pay for programming
transmissions. All require embedding signals in pro-
gramming that are used only to identify programming.
Greenberg, for example, requires that a digital signal be
transmitted at a particular place onaselect line of each
frameofa television program. But television has only so
muchcapacity for transmitting signals outside the visi-
ble image;it is inefficient for such signals to serve only
one function; and broadcasters can foresee alternate
potential for this capacity that may be moreprofitable
to them. Furthermore, advertisers recognize that if the
systems of Crosby, Haselwood and Greenberg distin-
guish TV advertisements by means of single purpose
signals, television receivers and video tape recorders
can include capacity for identifying said signals and
suppressing the associated advertisements. Accord-
ingly, no independent automatic comprehensive so-
called ‘“‘proof-of-performance” audit service has yet
proven commercially viable.

As a second example, because of the lack of a viable
independent audit system, each service that broadcasts
encrypted programming controls and services at each
subscriber station one or more receiver/decryptors
dedicated to its service alone. Lacking a viable audit
system, services do not transmit to shared, common
receiver/decryptors.

These are just two examples of limitations that arise
in the absence of an integrated system of programming
communication.

It is an object of the present invention to overcome
these and other limitations of the priorart.

SUMMARYOF THE INVENTION

The present invention consists of an integrated sys-
tem of methods and apparatus for communicating pro-
gramming. The term “programming” refers to every-
thing that is transmitted electronically to entertain,
instruct or inform, including television, radio, broadcast
print, and computer programming as well as combined
medium programming. The system includes capacity
for automatically organizing multi-channel communica-
tions. Like television, radio, broadcast print, and other
electronic media, the present invention has capacity for
transmitting to standardized programming that is very
simple for subscribers to play and understand. Like
computer systems, the present invention has capacity
for transmitting data and control instructions in the
same information stream to many different apparatus at
a given subscriber station, for causing computers to
generate and transmit programming, and for causing
receiver apparatus to operate on the basis of program-
ming and information received at widely separated
times.

It is the further purpose of this invention to provide
means and methods whereby a simplex point-to-mul-
tipoint transmission (such as a television or radio broad-
cast) can cause. simultaneous generation of user specific’
information at a plurality of subscriber stations. One
advantage of the present invention is great ease of use.
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For example, as will be seen, a subscriber can cause his
own information to be processed in highly complex
ways by merely turning his television receiver on and
tuning,to a particular channel. Another advantage of
the present invention is its so-called “transparency’-
*—subscribers see none of the complex processing tak-
ing place. Another advantage is privacy. No private
information is required at transmitting stations, and no
subscriber’s information is available at any other sub-
scriber’s station.

It is the further purpose of this invention to provide
means and methods wherebya simplex broadcast trans-
mission can cause periodic combining of relevant user
specific information and conventional broadcast pro-
gramming simultaneously at a plurality of subscriber
stations, thereby integrating the broadcast information
with each user’s own information. One advantage of the
present invention is its use of powerful communication
media such as television to reveal the meaning of the
results of complex processing in ways that appear clear
and simple. Another advantageis that receiver stations
that lack said capacity for combining user specific infor-
mation into television or radio programming can con-
tinue, without modification, to receive and display the
conventional television or radio and without the ap-
pearance of any signals or change in the conventional
programming.

It is the further purpose of this invention to provide
means and methods for the automation of intermediate
transmission stations that receive and retransmit pro-
gramming. The programming maybe delivered by any
means including over-the-air, hard-wire, and manual
means. The stations may transmit programming over-
the-air (hereinafter, “broadcast”) or over hard-wire
(hereinafter, “cablecast”). They may transmit single
channels or multiple channels. The present invention
includes capacity for automatically constructing re-
cords for each transmitted channel that duplicate the
logs that the. Federal Communications Commission
requires broadcast station operators to maintain.

It is the further purpose of this invention to provide
means and methods for the automation of ultimate re-

ceiver stations, especially the automation of combined
medium and multi-channel presentations. Such ultimate
receiver stations may be private homes or offices or
commercial establishments such as theaters, hotels, or

_ brokerage offices.
It is further purpose of this invention to provide

means and methodsfor identifying and recording what
television, radio, data, and other programmingis trans-
mitted at each transmission station, what programming
is received at each receiver station, and how program-
ming is used. In the present invention, certain moni-
tored signals may be encrypted, and certain data col-
lected from such monitoring may be automatically
transferred from subscriber stations to one or more

remote geographic stations.
It is a further purpose of this invention to provide

means and methods for recording combined media and-
/or multi-channel programming and for playing back
prerecorded programming of such types.

It is a further purpose ofthis invention to provide a
variety of means and methodsforrestricting the use of
transmitted communications to only duly authorized
subscribers. Such means and methods include tech-
niques for encrypting programming and/or instructions
and decrypting them at subscriber stations. They also
include techniques whereby the pattern of the composi-
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tion, timing, and location of embedded signals may vary
in such fashions that only receiving apparatus that are
preinformed regarding the patterns that obtain at any
given time will be able to process the signals correctly.

The present invention employs signals embedded in
programming. Embedded signals provide several ad-
vantages. They cannot becomeseparated inadvertently
from the programming and, thereby, inhibit automatic
processing. They occur at precise times in program-
ming and can synchronize the operation of receiver
station apparatus to the timing of programming trans-
missions. They can be conveniently monitored.

In the present invention, the embedded signals con-
tain digital information that may include addresses of
specific receiver apparatus controlled by the signals and
instructions that identify particular functionsthe signals
cause addressed apparatus to perform.

In programming transmissions, given signals may run
and repeat, for periods of time, continuouslyorat regu-
lar intervals. Or they may run only occasionally or only
once. They may appear in various and varying loca-
tions. In television they may appear on oneline in the
video portion of the transmission such as line 20 of the
vertical interval, or on a portion of one line, or on more
than one line, and they will probably lie outside the
range of the television picture displayed on a normally
tuned television set. In television and radio they may
appear in a portion of the audio range that is not nor-
mally rendered in a form audible to the human ear. In
television audio,they are likely to lie between eight and
fifteen kilohertz. In broadcast print and data communi-
cations transmissions, the signals may accompany con-
ventional print or data programming in the conven-
tional transmission stream but will include instructions
that receiver station apparatus are preprogrammedto
process that instruct receiver apparatus to separate the
signals from the conventional programming and process
them differently. In all cases, signals may convey infor-
mation in discrete words, transmitted at separate times
or in separate locations, that receiver apparatus must
assemble in order to receive one complete instruction.

(The term “signal unit” hereinafter means one com-
plete. signal instruction or information message unit.
Examplesofsignal units are a unique codeidentifying a
programming unit, or a unique purchase order number
identifying the proper use of a programming unit, or a
general instructionidentifying whether a programming
unit is to be retransmitted immediately or recorded for
delayed transmission. The term “signal word” hereinaf-
ter means one full discrete appearance of a signal as
embeddedat one timein one location on a transmission.
Examples of signal wordsare a string of one or more
digital data bits encoded together on a single line of
video or sequentially in audio. Such strings may or may
not have predetermined data bits to identify the begin-
nings and ends of words. Signal words may contain
parts of signal units, whole signal units, or groups of
partial or whole signal units or combinations.)

In the present invention, particular signal processing
apparatus (hereinafter called the “signal processor’)
detect signals and, in accordance with instructions in
the signals and preprogrammingin the signal processor,
decrypt and/or record and/or control station apparatus
by meansof the signals and/or discard the signals. The
apparatus include one or more devices that can selec-
tively scan transmission frequencies as directed and,
separately, capacity to receive signals from one or more
devices that continuously monitor selected frequencies.
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The frequencies may conveytelevision, radio, or other
programming transmissions. The input transmissions
may be received by means of antennas or from hard-
wire connections. The scanners/switches, working in
parallel or series or combinations, transfer the transmis-
sions to receiver/decoder/detectors that identify sig-
nals encoded in programming transmissions and con-
vert the encodedsignals to digital information; decryp-
tors that may convert the received information, in part
or in whole, to other digital information according to
preset methods or patterns; and one or more proces-
sor/monitors and/or buffer/comparators that organize
and transfer the information stream. The processors and
buffers can have inputs from each of the receiver/detec-
tor lines and evaluate information continuously. From
the processors and buffers, the signals may be trans-
ferred to external equipment such as computers, video-
tape recorders and players, etc. And/or they may be
transferred to one or moreinternal digital recorders
that receive and store in memory the recorded informa-
tion and have connections to one or more remotesites
for further transmission of the recorded information.

The apparatus has means for external communication
and an automatic dialer and can contact remote sites

and transfer stored information as required in a prede-
termined fashionor fashions. The apparatus has a clock
for determining and recording time as required. It has a
read only memory for recording permanent operating
instructions and other information and a programmable
random access memory controller (“PRAM control-
ler”) that permits revision of operating patterns and
instructions. The PRAM controller may be connected
to all internal operating units for full flexibility of opera-
tions.

Signal processing apparatus that are employed in
specific situations that require fewer functions than
those provided by the signal processor described above
may omit one or moreofthe specific operating elements
described above.

A central objective of the present invention is to
provide flexibility in regard to installed station appara-
tus. At any given time, the system must have capacity
for wide variation in individual station apparatus in
order to provide individual subscribers the widest range
of information options at the least cost in terms of in-
stalled equipment. Flexibility must exist for expanding
the capacity of installed systems by means of transmit-
ted software and foraltering installed systems in a mod-
ular fashion by adding or removing components. Flexi-
bility must exist for varying techniques that restrict
programming to duly authorized subscribers in order to
identify and deter pirates of programming.

Otherobjects, features, and advantages of this inven-
tion will appear in the following descriptions and the
appendedclaims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a block diagram of a video/computer com-
bined medium receiver station.

FIG. 1A shows a representative example of a com-
puter generated, user specific graphic as it would ap-
pearbyitself on the face of a display tube.

FIG. 1B showsa representative example of a studio
generated graphic displayed on the face of a display
tube.

FIG. 1C showsa representative example, on the face
of a display tube, of a studio graphic combined with a
user specific graphic.
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FIG. 2 is a block diagram of one embodiment of a

signal processor.
FIG. 2A is a block diagram of a TV signal decoder

apparatus.
FIG.2Bis a block diagram ofa radio signal decoder

apparatus. /
FIG.2C is a block diagram ofan othersignal decoder

apparatus.
FIG. 2D is a block diagram of one embodimentof a

receiver station signal processing system.
FIG.2Eillustrates one example of the composition of

signal information and showstheinitial binary informa-
tion of a message that contains execution, meter-moni-
tor, and information segments.

FIG. 2F showsoneinstance of a meter-monitor seg-
ment.

FIG. 2G showsoneinstance of a command thatfills

a whole numberof byte signal words incompletely.
FIG. 2H showsoneinstance of a message that con-

tains execution and meter-monitor segments and con-
sists of the command of FIG. 2G with three padding
bits added at the end to complete the last byte signal
word.

FIG. 2I shows one instance of a SPAM message
stream.

FIG.2] showsoneinstance of a message that consists
of just a header and an execution segment andfills one
byte signal word completely.

FIG. 2H showsoneinstance of a message that con-
tains execution and meter-monitor segments and fills a
whole numberofbyte signal words completely but ends
with one full byte signal word of padding bits because
the last byte signal word of command information is an
EOFSword.

FIG.3 is a block diagram of a video/computer com-
bined medium receiver station with a signal processing
system.

FIG.3Ais a block diagram of the preferred embodi-
ment the coniroller apparatus of a SPAM decoder.

FIG.4 is a block diagram of one example ofa signal
processing programming reception and use regulating
system.

FIG.5 is a block diagram of one example ofa signal
processing apparatus and methods monitoring system
installed to monitor a subscriber station.

FIG.6 is a block diagram of one example ofsignal
processing apparatus and methods at an intermediate
transmission station, in this case a cable system headend.

FIG.7 is a block diagram ofsignal processing appara-
tus and methodsat an ultimate receiverstation.

FIG.7Ais a block diagram ofsignal processing appa-
ratus and methods with external equipment regulating
the environmentof the local receiversite.

FIG.7Bis a block diagram of signal processing appa-
ratus and methods used to control a combined medium,

multi-channel presentation and to monitor such viewer-
ship.

FIG.7C is a block diagram ofsignal processing appa-
ratus and methodsselecting receivable information and
programming and controlling combined medium, multi-
channel presentations.

FIG. 7D is a block diagram of a radio/computer
combined medium receiver station.

FIG.7E is a block diagram ofa television/computer
combined medium receiverstation.

FIG.7F is a block diagram of an example of control-
. ling television and print combined media.
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FIG.8 is a block diagram of selected apparatus of the
station of FIG. 7 with a station specific EPROM, 20B,
installed.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

ONE COMBINED MEDIUM

FIG. 1 shows a video/computer combined medium
subscriber station. Via conventional antenna, the station
receives a conventional television broadcast transmis-
sion at television tuner, 215. The Model CV510 Elec-
tronic TV Tuner of the Zenith Radio Corporation of
Chicago,Ill., which is a component of the Zenith Video
Hi-Tech Component TV system, is one such tuner. This
tuner outputs conventional audio and composite video
transmissions. The audio transmission is inputted to TV
monitor, 202M. The video transmission is inputted to
video transmission divider, 4, which is a conventional
divider that splits the transmission into two paths. One
is inputted continuously to TV signal decoder, 203, and
the other to microcomputer, 205. TV signal decoder,
203, which is described more fully below, has capacity
for receiving a composite video transmission; detecting
digital information embeddedtherein; correcting errors
in the received information by means of forward error
checking techniques, well knownin the art; converting
the received information, as may be required, by means
of input protocol techniques, well knownin the art, into
digital signals that microcomputer, 205, can receive and
process and that can control the operation of mi-
crocomputer, 205; and transferring said signals to mi-
crocomputer, 205. Microcomputer, 205, is a conven-
tional microcomputer system with disk drives that is
adapted to have capacity for receiving signals from
decoder, 203; for generating computer graphic informa-
tion; for receiving a composite video transmission; for
combining said graphic information onto the video
information of said transmission by graphic overlay
techniques, well known in the art; and for outputting
the resulting combined information to a TV monitor,
202M, in a composite video transmission. One such
system is the IBM Personal Computer of International
Business Machines Corporation of Armonk, N.Y. with
an IBM Asynchronous Communications Adapter in-
stalled in one expansion slot and a PC-MicroKey Model
1300 System with Techmar Graphics Master Card, as
supplied together by Video Associates Labs of Austin,
Tex., installed in two other slots. Microcomputer, 205,
receives digital signals from decoder, 203, at its asyn-
chronous communications adapter and the video trans-
mission from divider, 4, at its PC-MicroKey 1300 Sys-
tem. It outputs the composite video transmission at its
PC-MicroKey System. Microcomputer, 205, has all
required operating system capacity—e.g., the MS/DOS
Version 2.0 Disk Operating System of Microsoft, Inc. of
Bellvue, Wash. with installed device drivers. TV moni-
tor, 202M, has capacity for receiving composite video
and audio transmissions and for presenting a conven-
tional television video image and audio sound. One such
monitor is the Model CV1950 Color Monitor of the

Zenith Radio Corporation.
In the example, the subscriber station of FIG. 1 is in

New York City and is tuned to the conventional broad-
cast television transmission frequency of channel 13 at
8:30 PM on a Friday evening when the broadcaststa-
tion of said frequency, WNET, commences transmit-
ting a television program about stock market investing,
“Wall Street Week.” Said WNETstation is an interme-
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diate transmission station for said program which actu-
ally.originates at a remote television studio in Owings
Mills, Md. (Hereinafter, a studio or station that origi-
nates the broadcast transmission of programming is
called the “program originating studio.”) From said
program originating studio said program is transmitted
by conventional television network feed transmission
means, well known in the art, to a large number of
geographically dispersed intermediate transmission sta-
tions that retransmit said program to millions of sub-
scriber stations where subscribers view said program.
Said network transmission means mayinclude so-called
landlines, microwave transmissions, a satellite transpon-
der, or other means.

Atsaid subscriber station, microprocessor, 205, con-
tains a conventional 5}’’ floppy disk at a designated one
of its disk drives that holds a data file recorded in a
fashion well knownin the art. Said file contains infor-

mation on the portfolio offinancial instruments owned
by the subscriber that identifies the particular stocks in
the portfolio, the numberof shares of each stock owned
at the close of business of each business day from the
end of the previous week, and the closing share prices
applicable each day. Decoder, 203, is preprogrammed
to detect digital information on a particular line orlines
(such as line 20) of the vertical interval of its video
transmission input; to correct errors in said information;
to convert said corrected information into digital sig-
nals usable by microcomputer, 205; and to input said
signals to microcomputer, 205,at its asynchronous com-
munications adapter. Microcomputer, 205, is prepro-
grammedto receive said inputofsignals at its asynchro-
nous communications adapter and to respond in a pre-
determined fashion to instruction signals embedded in
the “Wall Street Week” programming transmission.

Other similarly configured and preprogrammed sub-
scriber stations also tune to the transmission of said

“Wall Street Week” program by given intermediate
transmission stations. At each subscriber station, the

records in the contained financial portfolio file hold, in
identical format, information on the particular invest-
ments of that station’s subscriber.

At the start of the transmission of said “Wall Street

Week” program, all subscriber station apparatus is on
and fully operational.

At said program originating studio, at the outset of
said program transmission, a first series of control in-
structions is generated, embedded sequentially on said
line or lines of the vertical interval, and transmitted on
the first and each successive frame of said television

program transmission, signal unit by signal unit and
word by word, until said series has been transmitted in
full. The instructions of said series are addressed to and

control the microcomputer, 205, of each subscriber
station.

In said series in full—and in any one or more subse-
quentseries of instructions—particular instructions are
separated, as may be required, by time periods when no
instruction that controls the microcomputer, 205, of any
station is transmitted which periods allow sufficient
time for the microcomputer, 205, of each and every
subscriber station to complete functions controlled by
previously transmitted instructions and commence
waiting for a subsequentinstruction, in a waiting fash-
ion well known in theart, before receiving a subsequent
instruction.
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Tuner, 215, receives this television transmission, con-
verts the received television information into audio and

composite video transmissions, and transmits the audio
to monitor, 202M, and the video via divider, 4, to mi-
crocomputer, 205, and decoder, 203. Decoder, 203,
detects the embeddedinstruction information, corrects
it as required, converts it into digital signals usable by
microcomputer, 205, and transmits said signals to mi-
crocomputer, 205.

With each step occurring in a predetermined fashion
or fashions, well knownin the art, this first set of in-
structions commands microcomputer, 205, (and all
other subscriber station microcomputers simulta-
neously) to interrupt the operation ofits central proces-
sor unit (hereinafter, ““CPU”’) and any designated other
processors; then to record the contents of the registers
of its CPU and any other designated processorseitherat
a designated place in random access memory (hereinaf-
ter, “RAM”) or on the contained disk; then to set its
PC-MicroKey 1300 to the “GRAPHICS OFF”operat-
ing mode in which modeit transmits all received com-
posite video information to monitor, 202M, without
modification; then to record all information in RAM
with all register information in an appropriately named
file such as “INTERUPT.BAK”at a designated place
on the contained disk; then to clear all RAM (except for
that portion of RAM containing the so-called “operat-
ing system” of said microcomputer, 205) and all regis-
ters of said CPU and any other designated processors;
then to wait for further instructions from decoder, 203.

Operating in said preprogrammed fashion under con-
trol ofsaid first set of instructions, microcomputer, 205,
reaches a stage at which the subscriber can input infor-
mation only under control of signals embedded in the
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broadcast transmission and can reassume control of 35

microcomputer, 205, (so long as microcomputer, 205,
remains on and continues, in a predeterminedfashion,to
receive said embedded transmitted signals) only by
executing a system reset (or so-called “warm boot’’)
which on an IBM PCis accomplished by depressing
simultaneously the “Ctrl’’, “Alt” and “Del” keys on the
console keyboard.

(Hereinafter, this first set of instructions is called the
“control invoking instructions,” and the associated
steps are called “invoking broadcast control.”’)

After completing all steps of invoking broadcast con-
trol, the microcomputer at each subscriber station (in-
cluding microcomputer, 205) is preprogrammed (1) to
evaluate particular initial instructions in each distinct
series of received input instructions to ascertain how to
process the information of said series and (2) to-operate
in a predetermined fashion or fashions in response to
said initial instructions.

Subsequently, a second series of instructions is em-
bedded and transmitted at said program originating
studio. Said secondseries is detected and converted into

usable digital signals by decoder, 203, and inputted to
microcomputer, 205, in the same fashion as the first
series. Microcomputer, 205, evaluates the initial signal
word or words whichinstruct it to load at RAM (from
the input buffer to which decoder, 203, inputs) and run
the information of a particular set of instructions that
follows said word or words just as the information of a
file named FILE.EXE, recorded on the contained
floppy disk, would be loaded at RAM (from the input
buffer to which the disk drive of said disk inputs) and
run were the command “FILE”entered from the con-

sole keyboard to the system level of the installed disk
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operating system. (Hereinafter, such a set ofinstructions
that is loaded and run is called a “program instruction
set.”) In a fashion well known in the art, microcom-
puter, 205, loads the received binary information of said
set at a designated place in RAM until, in a predeter-
mined fashion, it detects the end ofsaid set, and it exe-
cutes said set as an assembled, machine language pro-
gram in a fashion well knownin theart.

Under control of said program instruction set and
accessing the subscriber’s contained portfolio data file
for information in a fashion well knownin the art, mi-
crocomputer, 205, calculates the performance of the
subscriber’s stock portfolio and constructs a graphic
image of that performance at the installed graphics
card. The instructions cause the computer, first, to de-
termine the aggregate value of the portfolio at each
day’s close of business by accumulating, for each day,
the sum of the products of the numberofshares of each
stock held times that stock’s closing price. The instruc-
tions then cause microcomputer, 205, to calculate the
percentage changein the portfolio’s aggregate value for
each business day of the week in respect to the final
business day of the prior week. Then in a fashion well
knownin the art, the instructions cause microcomputer,
205, to enter digital bit information at the video RAM of
the graphics card in a particular pattern that depicts the
said percentage change as it would be graphed on a
particular graph with a particular origin and set of
scaled graph axes. Upon completion of these steps, the
instructions. cause microcomputer, 205, to commence
waiting for a subsequent instruction from decoder, 203.

If the information at video RAMat the end of these

steps were to be transmitted alone to the video screen of
a TV monitor, it would appear as a line of a designated
color, such as red, on a background colorthat is trans-
parent when overlaid on a separate video image. Black
is such a background color, and FIG. 1A shows one
such line.

As each subscriber station completes the steps of
calculation and graphic imaging performed under con-
trol of said program instruction set, information of such
a line exists at video RAM at said station which infor-

mation reflects the specific portfolio performanceof the
user of said station. Said information results from.much

computation, but the meaning of said information is
hardly clear. FIG. 1A showsjust a line. ;

While microcomputer, 205, performs these steps, TV
monitor, 202M, displays the conventional television
image and the sound. of the transmitted “Wall Street
Week” program. During this time the program may
show the so-called “talking head” of the host as he
describes the behavior of the stock market over the

course of the week. Then the host says, “Now as we
turn to the graphs, here is what the Dow Jones Industri-
als did in the week just past,” and a studio generated
graphic is transmitted. FIG. 1B showsthe imageofsaid
graphic as it appears on the video screen of TV moni-
tor, 202M. Then the host says, “And here is what your
portfolio did.” At this point, an instruction signal is
generatedat said program originating studio, embedded
in the programming transmission, and transmitted. Said
signal is identified by decoder, 203; transferred to mi-
crocomputer, 205; and executed by microcomputer,
205, at the system level as the statement,.““GRAPHICS
ON”. Said signal instructs microcomputer, 205, at the
PC-MicroKey 1300 to overlay the graphic information
in its graphics card onto the received composite video
information and transmit the combined information to
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TV monitor, 202M. TV monitor, 202M, then displays
the image shown in FIG. 1C which is the microcom-
puter generated graphic ofthe subscriber’s own portfo-
lio performance overlaid on the studio generated
graphic. And microcomputer, 205, commences waiting
for another instruction from decoder, 203.

Byitself, the meaning of FIG. 1A is hardly clear. But
when FIG.1A is combined and displayed at the proper
time with the conventional television information, its
meaning becomes readily apparent. Simultaneously,
each subscriber in a large audience of subscribers sees
his own specific performance information as it relates to
the performance information of the market as a whole.

(Hereinafter, an instruction such as the above signal
of “GRAPHICS ON” that causes subscriber station
apparatus to execute a combining operation in synchro-
nization is called a “combining synch command.” Said
initial signal word or words that preceded the above
program instruction set provide another example of a
combining synch commandin that said word or words
synchronizedail subscriber station computers in com-
mencing loading and running information for a particu-
lar combining.)

While the TV monitor at this particular subscriber
station displays this particular subscriber’s own overlay
information, each other subscriber station displays the
specific overlay information applicable at that station.

As the program proceeds, in the same fashiona fur-
ther instruction signal is generated at said studio; trans-
mitted; detected; inputted from decoder, 203, to mi-
crocomputer, 205; and executed as “GRAPHICS
OFF.”Thensaid studio ceases transmitting the graphic
image, and transmits another image such as the host’s
talking head. Simultaneously, the GRAPHICS OFF
command causes microcomputer, 205, to cease overiay-
ing the graphic information onto the received compos-
ite video and to commence transmitting the received
composite video transmission unmodified. Thereafter
the “Wall Street Week” program proceeds, and mi-
crocomputer,205, continues to operate undercontrol of
received instructions.

This combined medium example is of a television
based medium. Like conventional television, said com-
bined medium transmits the same signals to all sub-
scriber stations. But unlike conventional television

where each subscriber views only programming viewed
by every other subscriber and where said programming
is known to and available at the program originating
studio, each subscriber of said combined medium views
programmingthat is personalized and private. The pro-
gramming he views is his own—in the example, his own
portfolio performance—and his programming is not
viewed by any other subscribernoris it available at the
program originating studio. In addition, personalized
programming is displayed only when it is of specific
relevance to the conventional television programming
of said combined medium. In the example, each sub-
scriber views a graphic presentation of his own portfo-
lio performance information as soon as it becomes spe-
cifically relevant to graphic information of the perfor-
mance of the market as a whole. Prior to its time of

specific relevance, no personalized information is dis-
played (despite the fact that said graphic information of
the performance of the market as a wholeis displayed).
Andsaid personalized information is displayed only for
so longas it remains specifically relevant. As soon as its
specific relevance terminates, its display terminates.
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This “Wall Street Week” portfolio performance ex-

ample provides but one of many examplesoftelevision
based combined medium programming.

This television based combined medium is but one
example of many combined media.

The Signal Processor

In the present invention, the signal processor—26 in
FIG.2; 26 in the signal processor system of FIG. 2D;in
the signal processor system, 71, of FIG. 6; 200 in FIG.
7; and elsewhere—is focal meansfor the controlling and
monitoring subscriber station operations. It meters com-
munications and enables owners of information to offer
their information to subscribers in many fashions on
condition of payment. It has capacity for regulating
communications consumption byselectively decrypting
or not decrypting encrypted programming and/or con-
trol signals and capacity for assembling and retaining
meter records at each subscriber station that document
the consumptionofspecific programming and informa-
tion at said station. It has capacity for identifying the
subject matter of each specific unit of programming
available on each of many transmission channels at each
subscriber station as said unit becomes available for use
and/or viewing which enables subscriber station appa-
ratus to determine automatically whether the subject
matter of said unit is of interest and, if so, to tune auto-
matically to said programming.It has capacity, at each
station, for receiving monitor information that identifies
what programmingis available, what programmingis
used, and how said programming is used and capacity
for assembling and retaining monitor records that docu-
ment said availability and usage. It has capacity for
transferring said meter records automatically to one or
more remote automated billing stations that accountfor
programming and information consumption and bill
subscribers and said monitor records automatically to
one or more remote so-called “ratings” stations that
collectstatistical data on programming availability and
usage. It has capacities for processing information in
many other fashions that will become apparent in this
full specification.

FIG. 2 shows one embodimentofa signal processor.
Said processor, 26, is configured for simultaneous use
with a cablecast input that conveys both television and
radio programming and a broadcast television input.

At switch, 1, and mixers, 2 and 3, signal processor, 26,
monitorsall frequencies or channelsavailable for recep-
tion at the subscriber station of FIG. 2 to identify avail-
able programming. The inputted information is the
entire range of frequencies or channels transmitted on
the cable and the entire range of broadcast television
transmissions available to a jocal television antenna of
conventional design. The cable transmissionis inputted
simultaneously to switch, 1, and mixer, 2. The broadcast
transmission is inputted to switch, 1. Switch, 1, and
mixers, 2 and 3, are all controlled by local oscillator and
switch control, 6. The oscillator, 6, is controlled to
provide a number ofdiscrete specified frequencies for
the particular radio and television channels required.
The switch, 1, acts to select the broadcast input or the
cablecast input and passes transmissions to mixer, 3,
which, with the controlled oscillator, 6, acts to select a
television frequency of interest that is passed at a fixed
frequency to a TV signal decoder, 30. Simultaneously,
mixer, 2, and the controlled oscillator, 6, act to select a
radio frequency of interest which is inputted to a radio
signal decoder, 40.
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At decoders, 30 and 40, signal processor, 26, identifies
specific programming and its subject matter as said
programming becomes available for use and/or view-
ing. Decoder, 30, which is shownin detail in FIG. 2A,
and decoder, 40, which is shown in FIG. 2B, detect
signal information embedded in the respective inputted
television and radio frequencies, render said informa-
tion into digital signals that subscriber station apparatus
can process, modify particular ones of said signals
through the addition and/ordeletion ofparticular infor-
mation, and output said signals and said modified signals
to buffer/comparator, 8. Said decoders are considered
more fully below.

Buffer/comparator, 8, receives said signals from said
decoders and othersignals from other inputs and orga-
nizes the received information in a predetermined fash-
ion. Buffer/comparator, 8, has capacity for comparing a
particular portions or portions of inputted information
to particular preprogrammedinformation and for oper-
ating in preprogrammed fashions on the basis of the
results of said comparing. It has capacity for detecting
particular endoffile signals in inputted information and
for operating in preprogrammed fashions whenever
said information is detected.

The process of communication metering commences
at buffer/comparator, 8. In a predetermined fashion,
buffer/comparator, 8, determines whether a given in-
stance of received signal information requires decryp-
tion, either in whole or in part. In a fashion described
more fully below, buffer/comparator, 8, and a control-
ler, 20, which, too, is described morefully below, deter-
mine whethersignal processor, 26, is enabled to decrypt
said information. If signal processor, 26, is so enabled,
buffer/comparator, 8, transfers said information to de-
cryptor, 10. If signal processor, 26, is not so enabled,
buffer/comparator, 8, discards said information in a
predetermined fashion. Buffer/comparator, 8, transfers
signals that do not require decryption directly to pro-
cessor or controller, 12.

Decryptor, 10, is a standard. digital information de-
cryptor, well known in the art, that. receives signals
from buffer/comparator, 8, and under control of said
controller, 20, uses conventional decryptor techniques,
well known in the art, to decrypt said signals as re-
quired. Decryptor, 10, transfers decrypted signals to
controller, 12.

Controller, 12, is a standard controller, well known in
the art, that has microprocessor and RAM capacities
and one or more ports for transmitting information to
external apparatus. Said microprocessor capacity of
controller, 12, is of a conventional type, well known in.
the art, but is specifically designed to have particular
register memories, discussed more fully below. Control-
ler, 12, may contain read only memory (hereinafter,
*“ROM”).

Controller, 12, receives the signals inputted from
buffer/comparator, 8, and decryptor, 10; analyzes said
signals in a predetermined fashion; and determines
whether they are to be transferred to external equip-
ment or to buffer/comparator, 14, or both. Ifa signal or
signals are to be transferred externally, in a predeter-
mined fashion controller, 12, identifies the external ap-
paratus to which the signal or signals are addressed and
transfers them to the appropriate port or ports for exter-
nal transmission. If they contain meter and/or monitor
information and are to be processed further, controller,
12, selects, assembles, and transfers the appropriate
information to buffer/comparator, 14. Controller, 12,
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has capacity to modify received signals by adding and-
/or deleting information and can transfer a given signal
to one apparatus with one modification and to another
apparatus with another modification (or with no modifi-
cation). Controller, 12, receives time information from
clock, 18, and has means to delay in a predetermined
fashion the transfer of signals when, in a predetermined
fashion, delayed transfer is determined to be required.

Buffer/comparator, 14, receives signal information
that is meter information and/or monitor information

from controller, 12, and from other inputs; organizes
said received information into meter records and/or

monitor records(called, in aggregate, hereinafter, “sig-
nal records”) in a predetermined fashion or fashions;
and transmits said signal records to a digital recorder,
16, and/or to one or more remotesites. With respect to
particular simple or frequently repeated instances of
signal information, buffer/comparator, 8, has capacity
to determine, in a predetermined fashion or fashions,
what received information should be recorded, how it
should be recorded, and whenit should be transmitted
to recorder, 16, and/orto said remotesites and to initi-
ate or modify signal records and to discard unnecessary
information accordingly. To avoid overloading digital
recorder, 16, with duplicate data, buffer/comparator,
14, has means for counting and/or discarding duplicate
instancesof particular signal information and for incor-
porating count information into signal records. Buffer/-
comparator, 14, receives time information from clock,
18, and has means for incorporating time information
into signal records. Buffer/comparator, 14, also has
means for transferring received information immedi-
ately to a remotesite or sites via telephone connection,
22, and for communicatinga requirementfor such trans-
fer to controller, 20, which causes such transfer. Buf-
fer/comparator, 14, operates under control of control-
ler, 20, and has capacity whereby controller, 20, can
cause modification of the formats of and information in

signal records at buffer/comparator, 14. (In circum-
stances where information collecting and processing
functions are extensive—for example, when a given
buffer/comparator, 14, must collect monitor informa-
tion at a subscriber station with apparatus and/or com-
munications flows that are extensive and complex—buf-
fer/comparator, 14, may operate under control of a
dedicated, so-called “‘on-board” controller, 14A, at
buffer/comparator, 14, which is preprogrammed with
appropriate control instructions and is controlled by
controller, 20, similarly to the fashion in which control-
ler, 12 is controlled by controller, 20.)

Digital recorder, 16, is a memory storage element of
standard design that receives information from buffer/-
comparator, 14, and recordssaid informationin a prede-
termined fashion. In a predetermined fashion, recorder,
16, can determine how full it is and transmit this infor-
mation to controller, 20. Recorder, 16, may inform
controller, 20, automatically when it reaches a certain
level of fuliness.

Signal processor, 26, has a controller device which
includes programmable RAM controller, 20; ROM, 21,
that may contain unique digital code information capa-
ble of identifying signal processor, 26, and the sub-
scriber station of said processor, 26, uniquely; an auto-
matic dialing device 24; and a telephone unit, 22. A
particular portion of ROM,21,is erasable programma-
ble ROM (hereinafter, “EPROM”) or other forms of
programmable nonvolatile memory. Undercontrol par-
ticular preprogrammed instructions at that portion of
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ROM,21, that is not erasable, signal processor, 26, has
capacity to erase and reprogram said EPROM in a
fashion that is described more fully below. Controller,
20, has capacity for controlling the operation ofall
elements of the signal processor and can receive operat-
ing information from said elements. Controller, 20, has
capacity to turn off any element or elements of con-
trolled subscriber station apparatus, in wholeor in part,
and erase any or all parts of erasable memory ofsaid
controlled apparatus.

As an apparatus in the unified system of program-
ming communication of the present invention, a signal
processor can monitor any combination of inputs and
transmission frequencies, and the signal processor of
FIG. 2 is but one embodimentof a signal processor.
Other embodiments can receive and monitor available

programming in transmission frequencies other than
radio andtelevision frequencies through the addition of
one or more other signal decoders such as that of FIG.
2C described below. Embodiments can receive one or

more fixed frequencies continuously at one or more
decoders that monitor for available programming. For
certain applications, one particular embodiment (here-
inafter, “signal processor alternative #1”) can be con-
figured to receive only other inputs at buffer/compara-
tor, 8, in which case said embodiment has no oscillator,
6; switch, 1; mixers, 2 and 3; or decoders, 30 or 40. For
other particular applications, another particular em-
bodiment (hereinafter, “signal processor alternative
#2’) can be configured to receive only inputs at buf-
fer/comparator, 14, in which case said embodiment has
only buffer/comparator, 14; recorder, 16; clock, 18; and
the control device apparatus associated with controller,
20. Other signal processor embodiments will become
apparent in this full specification. Which particular
embodiment of signal processor is preferred at any
given subscriber station depends on the particular com-
munications requirements of said station.

Signal Decoders

Signal decoder apparatus such as decoder, 203, in
FIG. 1 and decoders, 30 and 490, in FIG. 2 are basic in
the unified system of this invention.

FIG. 2A shows a TV signal decoder that detects
signal information embedded in an inputted television
frequency, renders said information into digital signals
that subscriber station apparatus can process, identifies
the particular apparatus to which said signals are ad-
dressed, and outputs said signals to said apparatus. De-
coder, 203, in FIG. 1 is one such TV signal decoder;
decoder, 30, in FIG. 2 is another.

In FIG.2A, a selected frequencyis inputted at a fixed
frequencyto said decoderatfilter, 31, which defines the
particular channelofinterest to be analyzed. Thetelevi-
sion channelsignal then passes to a standard amplitude
demodulator, 32, which uses standard demodulator
techniques, well knownin the art, to define the televi-
sion base band signal. This base band signal is then
transferred through separate. paths to three separate
detector devices. The apparatus of these separate paths
are designed to act on the particular frequency ranges in
which embeddedsignal information may be found. The
first path, designated A, detects signal information em-
bedded in the video information portion ofsaid televi-
sion channel. signal. Path A inputs to a standard line
receiver, 33, well knownin the art. Said line receiver,
33, receives the information of one or moreofthe lines
normally used to define a television picture. It receives
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the information only of that portion or portions of the
overall video transmission and passes said information
to a digital detector, 34, which acts to detect the digital
signal information embeddedin said information, using
standard detection techniques. well knownin theart,
and inputs detected signal information to controller,39,
whichis considered in greater detail below. The second
path, designated B, detects signal information embed-
ded in the audio information portion of said television
channel signal. Path B inputs to a standard audio de-
modulator, 35, which uses demodulator techniques,
well known in the art, to define the television audio
transmission and transfers said audio information to

high passfilter, 36. Said filter, 36, defines and transfers
to digital detector, 37, the portion of said audio informa-
tion that is of interest. The digital detector, 37, detects
signal information embeddedin said audio information
and inputs detected signal information to controller, 39.
The third path, designated C, inputs the separately de-
fined transmission to a digital detector, 38, which de-
tects signal information embeddedin any other informa-
tion portion of said television channel signal and inputs
detected signal information to controller, 39. Line re-
ceiver, 33; high passfilter, 36; detectors, 34, 37, and 38;
and controller, 39, all operate under control of control-
ler, 39, and in preprogrammed fashions that may be
changed by controller, 39.

FIG. 2B shows a radio signal decoder that detects
and processes signal information embedded in an input-
ted radio frequency. Decoder, 40, in FIG. 2 is one such
radio signal decoder. A selected frequencyof interest is
inputted at a fixed frequency to standard radio receiver
circuitry, 41, which receives the radio information of
said frequency using standard radio receiver techniques,
well knownin the art, and transfers said radio informa-
tion to radio decoder, 42. Radio decoder, 42, decoders
the signal information embeddedin said radio informa-
tion and transfers said decoded information to a stan-

dard digital detector, 43. Said detector, 43, detects the
binary signal information in said decoded information
and inputs said signal information to controller, 44,
discussed more fully below. Circuitry, 41; decoder, 42;
and detector, 43, all operate under controlof controller,
44, and in predetermined fashions that may be changed
by controller, 44.

. FIG. 2C shows a signal decoder that detects and
processes signal information embedded in a frequency
other than a television or radio frequency. A selected
other frequency (such as a microwave frequency) is
inputted to appropriate other receiver circuitry, 45,
well known in the art. Said receiver circuitry, 45, re-
ceives the information of said frequency using standard
receiver techniques, well knownin theart, and transfers
said information to an appropriate digital detector, 46.
Said detector, 46, detects the binary signal information
in said information and inputs said signal information to
controller, 47, considered more fully below. Circuitry,
45, and detector, 46, operate under control of control-
ler, 47,.and in predetermined fashions that may be
changed by controller, 47.

Each decoderis controlled by a controller, 39, 44, or
47, that has buffer, microprocessor, ROM, and RAM
capacities. Said buffer capacity of controller, 39, 44, or
47, includes capacity for receiving, organizing, and
storing simultaneous inputs from multiple sources while
inputting information, received and stored earlier, to
said microprocessor capacity of controller, 39, 44, or 47.
Said microprocessor capacity of controller, 39, 44, or
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47, is of a conventional type, well knownin the art, and
is specifically designed to have particular register mem-
ories, discussed more fully below, including register
capacity for detecting particular end of file signals in
inputted information. The ROM capacity of controller,
39, 44, or 47, contains microprocessor control instruc-
tions of a type well known in the art and includes
EPROM capacity. Said ROM and/or said EPROM
may also contain one or more digital codes capable of
identifying its controller, 39, 44, or 47, uniquely and/or
identifying particular subscriber station functions of
said controller, 39, 44, or 47. The RAM capacity of
controller, 39, 44, or 47, constitutes workspace that the
microprocessorofsaid controller, 39, 44, or 47, can use
for intermediate stages of information processing and
may also contain microprocessor control instructions.
Capacity exists at said controller, 39, 44, or 47, for eras-
ing said EPROM,and said RAM and said EPROM are
reprogrammable.

Controller, 39, 44, or 47, is preprogrammedto receive
units of signal information, to assemble said units into
signal words that subscriber station apparatus can re-
ceive and process, and to transfer said words to said
apparatus. In each decoder, the controller, 39, 44, or 47,
receives detected digital information from the relevant
detector or detectors, 34, 37, 38, 43, and 46. Upon re-
ceiving any given instance of signal information, con-
troller, 39, 44, or 47, is preprogrammedto process said
information automatically. Controller, 39, is prepro-
grammed to discard received duplicate, incomplete, or
irrelevant information; to correct errors in retained
received information by means of forward error correc-
tion techniques well knownin the art; to convert, as
may be required, the corrected information, by means
of input protocol techniques well knownin theart, into
digital information that subscriber station apparatus can
receive and process; to modify selectively particular
corrected and converted information in a predeter-
mined fashion or fashions; to identify in a predeter-
mined fashion or fashions subscriber station apparatus
to which said signal information should be transferred;
and to transfer said signals to said apparatus. Said con-
troller, 39, 44, or 47, has one or more output ports for
communicating signal information to said apparatus.

Controller, 39, 44, or 47, has capacity for identifying
more than one apparatus to which any given signal
should betransferred and for transferring said signal to
all said apparatus. It has capacity for recording particu-
lar signal information in particular register memory and
for transferring a given signal to one apparatus, modify-
ing it and transferring it to a second apparatus, and
modifying it again and transferring it to a third appara-
tus.

As described above, said controller, 39, 44, or 47,
controls particular apparatus of its signal decoder and
has means for communicating control information to
said apparatus. Said controller, 39, 44, or 47, also has
means for communicating control information with a
controller, 20, of a signal processor, 26. (Said communi-
cating means is shown clearly in FIG. 2D which is
discussed below.) Via said communicating means and
undercontrolofinstructions and signals discussed more
fully below, said controller, 20, has capacity to cause
information at said EPROMto be erased and to repro-
gram said microprocessor control instructions at said
RAMand said EPROM.
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The Signal Processor System

Signal processing apparatus and methods involve an
extended subscriber station system focused onthe signal
processor. Said system includes external signal decod-
ers.

FIG. 2D shows one embodiment ofa signal process-
ing system. Said system contains signal processor, 26,
and external decoders, 27, 28, and 29. Each said external
decoder may be a TV signal decoder (FIG. 2A) or a
radio signal decoder (FIG. 2B) or an other signal de-
coder (FIG. 2C) depending on thenatureofthe selected
frequency inputted. As FIG. 2D shows, each decoder,
27, 28, and 29, receives one selected frequency and has
capacity for transferring detected, corrected, con-
verted, and possibly modified signals to signal proces-
sor, 26, at buffer/comparator, 8, and also to other sta-
tion apparatus. Each decoder, 27, 28, and 29, also has
capacity for transferring detected, corrected, con-
verted, and possibly modified monitor. information to
signal processor, 26, at buffer/comparator, 14. As FIG,
2D shows, controller, 20, has capacity to controlail
decoder apparatus, 27, 28, 29, 30, and 40. Controller, 20,
has capacity to preprogram (or reprogram) all said
decoder apparatus, 27, 28, 29, 30, and 40, and thereby
controls the fashions of detecting, correcting, convert-
ing, modifying, identifying, transferring, and other
functioning of said decoders.

Notevery installed decoder in said signal processor
system requires all the apparatus and system capacity of
FIGS. 2A, 2B, and 2C. For example, because a televi-
sion base bandsignal is inputted to decoder, 203 of FIG.
1, said decoder does not requirefilter, 31, and demodu-
lator, 32, of FIG. 2A. Likewise, because decoders, 30
and 40 of FIG.2, transfer signals only to buffer/com-
parator, 8, said decoders do not require capacity to
transfer signals to any other apparatus, and controllers,
39 and 44,of said decoders are preprogrammed only to
identify whether or not any given signal should be
transferred to buffer/comparator, 8. The precise appa-
ratus and operating fashions of any given decoderis
commensurate with the operating requirements of the
installation and subscriber station of said decoder.

FIG. 2D shows decoders, 27, 28, and 29, communi-
cating monitor information to buffer/comparator, 14,of
signal processor, 26, by means of bus, 13. Said bus, 13,
communicates information in a fashion well known in
the art, and said decoders, 27, 28, and 29, gain access to
the shared transmission facility of said bus, 13, using
access methods, such as contention, that are well known
in the art. Controllers, 12 and 20 of FIG.2, 39 of FIG.
2A, 44 of FIG.2B, and 47 of FIG.2C,all have capacity
to transfer signal information by bus means. Buffer/-
comparator, 8 and 14, and controller, 12, of FIG. 2 all
have capacity to receive other input information from
bus means. Furthermore,all apparatus of FIG. 2 and of
FIG. 2D can have capacity to communicate control
information by one or more bus means.

Introduction to the Signals of the Integrated system

Thesignals of the present invention are the modalities
wherebystations that originate programming transmis-
sions control the handling, generating, and displaying of
programming at subscriberstations.

(The term, “SPAM,” is used, hereinafter, to refer to
signal processing apparatus and methodsofthe present
invention.)
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SPAM signals control and coordinate a wide variety
of subscriber stations, Said stations include so-called
“local affiliate” broadcast stations that receive and re-

transmit single network transmissions; so-called “cable
system headends”that receive and retransmit multiple
network and local broadcast station transmissions; and
so-called “media centers” in homes, offices, theaters,
etc. where subscribers view programming. (Hereinaf-
ter, stations that originate broadcast transmissions are
called “original transmission stations,” stations that
receive and retransmit broadcast transmissions are
called “intermediate transmission stations”, and stations
where subscribers view programming are called “ulti-
mate receiver stations.”)

Atsaid stations, SPAM signals address, control, and
coordinate diverse apparatus, and the nature and extent
of the apparatusinstalled at any given station can vary
greatly. SPAM signals control not only various kinds of
receivers and tuners; transmission switches and channel
selectors; computers; printers and video and audio dis-
play apparatus; and video, audio, and digital communi-
cations transmission recorders but also signal processor
system apparatus including decoders; decryptors; con-
trol signal switching apparatus; and the communica-
tions meters, called signal processors, of the present
invention. Besides apparatus for communicating pro-
gramming to viewers, SPAM signals also address and
control subscriber station control apparatus suchas, for
example, furnace control units whose operations are
automatic and are improved with improved information
and subscriber station meter apparatus such as, for ex-
ample, utilities meters that collect and transmit meter
information to remote metering stations.

The information of SPAM signals includes data, com-
puter program instructions, and commands. Data and
program instructions are often recorded in computer
memories at subscriber stations for deferred execution.
Commandsare generally for immediate execution and
often execute computer programs or control steps in
programsalready in process. Often said data, programs,
and commands control subscriber station apparatus that
automatically handle, decrypt, transmit, and/or present
program units of conventional television, radio, and
other media.

In combined medium communications, SPAMsignals
also control subscriber station apparatus in the generat-
ing and combining of combined medium programming.
Atultimate receiver stations, particular combined me-
dium comimands and computer programs cause comput-
ers to generate user specific programming and display
said programming at television sets, speaker systems,
printers, and other apparatus. (Hereinafter, instances of
computer program information that cause ultimate re-
ceiver station apparatus to generate and display user
specific information are called “program instruction
sets.””) At intermediate transmission stations, other com-
mands and computer programs cause computers to
generate and transmit program instruction sets. (Herein-
after, instances of computer program information that
cause intermediate transmission station apparatus to
generate program instruction set information and/or
command information are called “intermediate genera-
tion sets.’’)

In combined medium communications, particular
SPAM commandscontrolthe execution of intermediate

generation sets and program instruction sets and the
transmission and display of information generated by
said sets. Whether said commandscontrol apparatus at
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intermediate transmission stations, ultimate receiver
stations, or both, the function of said commandsis to
control and synchronize disparate apparatus efficiently
in the display of combined medium programming at
ultimate receiver stations. (Accordingly, all said com-
mandsare called “combining synch commands”in this
specification.) Most often, combining synch commands
synchronize steps of simultaneous generating ofstation
specific information at pluralities of stations and/or
steps of simultaneous combining at pluralities of stations
(which steps of combining are, more specifically, steps
of simultaneous transmitting at each station ofsaid piu-
ralities of separate information into combined transmis-
sions), all of which steps are timed to control simulta-
neous display of user specific combined medium infor-
mation at each station of pluralities of ultimate receiver
stations.

The present invention provides a unified signal sys-
tem for addressing, controlling, and coordinating all
said stations and apparatus. One objectiveofsaid system
is to control diverse apparatus in in the speediest and
most efficient fashions. A second objective is to commu-
nicate control information in forms that have great
flexibility as regards information content capacity. A
third objective is to communicate information in com-
pact forms, thereby maximizing the capacity of any
given transmission means to communicate signal infor-
mation.

Yet another objective is expandability. As the operat-
ing capacities of computer hardware have grown in
recent decades, increasingly sophisticated software sys-
tems have been developed to operate computers. Often
incompatibilities have existed between newly devel-
oped operating system software and older generations
of computer hardware.It is the objective of the system
of signal composition of the present invention to have
capacity for expanding to accommodate newly devel-
oped subscriber station hardware while still serving
older hardware generations. In practice this meansthat
the unified system of signals does not consist, at any one
time, of one fixed and immutable version of signal com-
position. Ratherit is a family of compatible versions. At
any given time, some versions communicate signal in-
formation to only the newest or most sophisticated
subscriber station apparatus while at least one version
communicates to all apparatus. Accordingly, this speci-
fication speaks of “simple preferred embodiments” and
“the simplest preferred embodiment” rather than just
one preferred embodiment. How the various versions
and embodimentsrelate to and are compatible with one
another is made clear below.

The Composition of Signal Information ... Commands,
Information Segments, and Padding Bits

SPAMsignals contain binary information of the sort
well know in the art including bit information required
for error correction using forward error correction
techniques, well known in the art, in point to multi-
point communications; request retransmission tech-
niques, well knownin theart, in point to point commu-
nications; and/or other error correction techniques, as
appropriate.

FIG. 2E shows one example of the composition of
signal information (excluding bit information required
for error detection and correction). The information in
FIG. 2E commences with a header whichis particular
binary information that synchronizes all subscriber sta-
tion apparatus in the analysis of the information pattern
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that follows. Following said header are three segments:
an execution segment, a meter-monitor segment, and an
information segment. As FIG. 2E shows, the header
and execution and meter-monitor segments constitute a
command.

A commandis an instance of signal information that
is addressed to. particular subscriber station apparatus
and that causes said apparatus to perform a particular
function or functions. A commandis always constituted
of at least a header and an execution segment. With
respect to any given command,its execution segment
contains information that specifies the apparatus that
said command addresses and specifies a particular func-
tion or functions that said command causes said appara-
tus to perform. (Hereinafter, functions that execution
segment information causes subscriber station apparatus
to perform are called “controlled functions.”)

Commands often contain meter-monitor segments.
Said segments contain meter information and/or moni-
tor information, and the information of said segments
causes subscriber station signal. processor systems to
assemble, record, and transmit meter records to remote
billing stations and monitor records to remote ratings
stations in fashions that are described morefully below.

Particular commands(called, hereinafter, “specified
condition commands”) always contain meter-monitor
segments. Said commandscause addressed apparatus to
perform controlled functions only when specified con-
ditions exist, and meter-monitor information of said
commandsspecifies the conditions that must exist.

In simple preferred embodiments, at any given time
the numberofbinary information bits in any given in-
stance of header information is a particular constant
number. In other words, every header contains the
same numberofbits. In the simplest preferred embodi-
ment, said constant numberis two,all headers consist of
two bits binary information, and commandsare identi-
fied by one of three binary headers: ,

10—a command with an execution segment alone;
00—a command with execution and meter-monitor

segments; and
Ol—a command with execution and meter-monitor

segmentsthat is followed by an information segment.

Execution segment information includes the sub-
scriber station apparatus that the commandofsaid seg-
ment addresses and the controlled functions said appa-
ratus is to perform. (“ITS”refers, hereinafter, to inter-
mediate transmissionstation apparatus, and “URS”
refers to ultimate receiver station apparatus.) Examples
of addressed apparatus include:

ITS signal processors (in 71 in FIG. 6),
ITS controller/computers (73 in FIG.6),
URSsignal processors (200 in FIG. 7),
URS microcomputers (205 in FIG. 7),
URSprinters (221 in FIG. 7), and
URSutilities meters (262 in FIG.7).

Examples of controlled functions include:

Load and run the contents of the information segment.
Decrypt the execution segment using decryption key G.
Decrypt the execution and meter-monitor. segments

using decryption key J.
Commencethe video overlay combining designated in

the meter-monitor segment.
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Modify the execution segment to instruct URS mi-

crocomputer, 205, to commence overlay designated
in meter-monitor segment, record the contents of the
execution and meter-monitor segments, and transfer
command to URS microcomputer, 205.

Print the contents of the information segment.
Record the contents of the execution and meter-moni-

tor segments; transfer them to URS decryptors, 224,
and execute the preprogrammed instructions that
cause URSdecryptors, 224, to commence decrypting
with said contents.as decryption key; execute prepro-
grammed instructions that cause URS cable con-
verter boxes, 222, to switch to cable channel Z; exe-

. cute preprogrammed instructions that cause URS
matrix switches, 258, to configure its switches to
transfer the input from converter boxes, 222, to de-
cryptors, 224, and the output from decryptors, 224, to
microcomputers, 205; modify the execution segment
to instruct URS microcomputers, 205, to commence
loading and executing the information received from
URSdecryptors, 224 via URSswitches, 258.

Commands can address many apparatus and execute
many controlled functions. The apparatus and functions
listed here are only examples. Other addressable appara-
tus and controlled functions will become apparent in
this full specification.

Execution segment information operates by invoking
preprogrammedoperatinginstructions that exist at each
subscriber station apparatus that is addressed. For ex-
ample, a command to URS microcomputers, 205, to
load and run the contents of the information segment
following said command causes each URS microcom-
puter, 205, to commenceprocessing particular instruc-
tions for loading and running that are preprogrammed
at each URS microcomputer, 205.

For each appropriate addressed apparatus and con-
trolled function combination a unique execution seg-
ment binary information value is assigned. Said com-
mand to URS microcomputers, 205, to load and runis,
for example, one appropriate combination and is as-
signed one particular binary value that differs from all
other execution segment information values. In the
assignment process, no values are assigned to inappro-
priate combinations. For example, URSsignal proces-
sors, 200, have no capacity to overlay, and no execution
segment information value exists to cause URSsignal
processors, 200, to overlay.

For any given command, the execution segmentin-
formation of said command invokes, at each relevant
subscriber station apparatus, the preprogrammed oper-
ating instructions uniquely associated with its particular
binary value in particular comparing and matching
fashions that are described more fully below.

The determination of appropriate addressed appara-
tus and controlled function combinations takes into

accountthe facts that different apparatus, at any given
subscriber station, can be preprogrammedto interpret
any given instance of execution segment information
differently and that subscriber station apparatus can be
preprogrammed to automatically alter execution seg-
ment information. For example, if signal processors,
200, are preprogrammed to process commandsreceived
at controller, 12, differently from commandsreceived at
buffer/comparator,8, the assignment system can reduce
the numberof required binary values. As a more spe-
cific example, buffer/comparator, 8, receives a hypo-
thetical command with a particular execution segment
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(e.g., 101110”) which means “URSsignal processors,
200, decrypt the execution and meter-monitor segments
using decryption key J.” After being decrypted and
transferred to controller, 12, the particular execution
segment information that controller, 12, receives (e.g., 5
011011”) means “URS microcomputers, 205, com-
mence overlay designated in meter-monitor segment.”
The controlled functions that signal processor, 200,
performsare the sameas thoselisted above in the exam-
ple that begins, “Modify the ... ,” and no separate
binary value is necessary for invoking these controlled
functions at URS microcomputers, 200.

The preferred embodiment includes one appropriate
command(hereinafter called the “pseudo command”)
that is addressed to no apparatus and one commandthat
is addressed to URSsignal processors, 200, (hereinafter,
the “meter command”) but does not instruct said pro-
cessors, 200, to perform any controlled function. These
commands are always transmitted with meter-monitor
segment data that receiver station apparatus automati-
cally process and record. By transmitting pseudo com-
mand and meter commandsignals, transmission stations
cause receiver station apparatus to record meter-moni-
tor segment information without executing controlled
functions. The pseudo. command enables a so-called
ratings service to use the same system for gathering
ratings on conventional programming transmissions
that it uses for combined media without causing com-
bined media apparatus to execute controlled functions
at inappropriate times (e.g., combine overlays onto
displays of conventional television programming). The
meter command causes apparatus such as controller, 12,
of FIG. 2D to transmit meter information to buffer/-

comparator, 14, without performing any controlled
function.

In the preferred embodiment, at any given time the
numberof binary informationbits in any given instance
of execution segment information is a particular con-
stant number. In other words, every execution segment
contains the same numberofbits. Said constant number

is the smallest numberofbits capable of representing the
binary value of the total number of appropriate ad-
dressed apparatus and controlled function combina-
tions. And each appropriate combination is assigned a
unique binary value within the range of binary numbers
thus defined.

Meter-monitor segments contain meter information
and/or monitor information. Examples of categories of
such information include:

25

35

45

50

meter instructions that instruct subscriber station meter

apparatus to record particular meter-monitor seg-
ment information and maintain meter records of said
information;

origins of transmissions (e.g., network source stations,
broadcast stations, cable head end stations);

dates and times; :
unique identifier codes for each program unit (including

commercials);
codes that identify uniquely each combining in a given

combined medium program unit;
codesthat identify the subject matter of a program unit;
unique codes for programming (other than program-

ming identified by program unit codes) whose use
obligates users to make payments (e.g., royalties and 65
residuals); and

unique codesthat identify. the sources and suppliers of
computer data.
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The categories listed here provide only examples. Other
types of information can exist in meter information
and/orin monitor information, as will become apparent
in this full specification.

For each category of information, a series of binary
bits (hereinafter, a “field” or “meter-monitor field’)
exists in the meter-monitor segment to contain the infor-
mation. In any given category such as origins of trans-
missions, each distinct item such as each network
source, broadcast, or cable head end station has a
unique binary information code. In the preferred em-
bodiment, the numberof informationbits in that catego-
ry’s meter-monitor field is the smallest number ofbits
capable of representing the binary value of the total
numberof distinct items. And the information code of

each distinct item is within the range of binary numbers
thus defined. In the preferred embodiment, date and
time fields have sixteenbits.

Few commands require meter-monitor information
of every information category. Often commands re-
quire no morethan the identification codesof a specific
combined medium program unit and of a specific com-
bined medium combining within said program unit.

Because the amount of information in meter-monitor

segments varies from command to command, in the
preferred embodiment more than one format exists at
any given time for meter-monitor segment information.
For example, one meter-monitor segment may contain
origin of transmission, transmission date and time, and
program unit information. A second may contain pro-
gram unit and combining identification information.
Thefirst is transmitted in a format of three specific
fields. The secondis transmittedin a different format. It

is even possible for different formats to exist for the
same meter-monitorfield. For example, one instance of
date and time information designates a particular day in
a particular one hundred year period. Another desig-
nates a particular hourin a particular ninety day period.

Because the number of categories of meter-monitor
information varies from one commandto the next, the

length of meter-monitor segments varies. Unlike execu-
tion segments which, at any given time, all contain the
same numberof information bits, the bit length of me-
ter-monitor segments varies. One ségment may contain
five fields, totaling 275 bits in length. Another may
contain twofields and 63 bits. A third may contain three
fields and 63 bits. Bit length is not necessarily tied to the
numberof fields. And at any given time, a number of
different meter-monitor segmentbit length alternatives
exists. .

In the preferred embodiment, each instance of a me-
ter-monitor segment includes a format field that con-
tains information that specifies the particular format of
the meter-monitor segmentof said instance. Within said
field is a particular group of binary information bits
(hereinafter, the “length token”) that identifies the num-
ber of bits in a meter-monitor segment of said format.
Eachalternate length token has a unique binary infor-
mation code. The numberof information bits in each

instance of a length token is the smallest numberofbits
capable of representing the binary value of the total
number of meter-monitor segment bit length alterna-
tives. And the unique code of each different alternative
is within the range of binary numbers thus defined.

In the preferred embodiment, each distinct meter-
monitor segment format (including each distinct field
format) also has a unique binary information code. In
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cases where a given formatis the only format that con-
tains a given length token, the unique codeofsaid token
is sufficient to identify said format uniquely. For exam-
ple, if a particular format is the only format that is 197
binary bits long, information that said format is 197 bits
long is sufficient information to identify said format
uniquely. But two or more formats that contain. the
samelength token information require additional binary
information to distinguish them uniquely Thus the num-
berof information bits in any given instance of a format
field is the total of the numberofbits in the length token
plus the smallest numberofbits capable of representing
the number of formats that share in common the one

particular length token datum that occurs most fre-
quently in different formats. And the format code of
each distinct format is within the range of binary num-
bers thus defined except that only length token informa-
tion exists in the bits of the length token.

FIG.2F illustrates one instance of a meter-monitor

segment (excluding bit information required for error
detection and correction). FIG. 2F showsthree fields
totalling thirty sequential bits. The format fieldis trans-
mitted first followed by twofields of nine and sixteen
bits respectively, and the bits of the length token are the
first bits of said format field. The SPAM system that
uses said format field has capacity for no more than
eight alternate meter-monitor segment lengths and
thirty-two formats. A three bit length token can specify
no more than eight length alternatives, and a five bit
format field can specify no more than thirty-two. Said
SPAM system has no fewer than five alternate lengths
because four or fewer length alternatives would be
represented in a length token of two or fewerbits. In
said system, three or four formats share in common the
particular length token that occurs most frequently in
different formats. Two formats sharing the most com-
monly shared length token datum would be specified in
onebit; five or more sharing said datum would be repre-
sented in three or more bits. Accordingly, the format
field of FIG. 2F must represent at least eight alternate
formats.

In the preferred embodiment, the bits of the length
token are the first bits in each meter-monitor segment.
In any given command containing meter-monitor infor-
mation, said bits follow immediately after the last bit of
the execution segment. The remaining bits of the format
field are included in each meter-monitor segment in
particular locations that lie within the format of the
shortest meter-monitor segment (excluding bit informa-
tion required for error detection and correction). Thus
if the shortest meter-monitor segment (including the
formatfield of said segment) is thirty twobits, the bits
of the formatfield in every instance of a meter-monitor
segment lie among the first thirty twobits of said seg-
ment.

Information segments follow commands and can be
of any length. Program instruction sets, intermediate
generation sets, other computer program information,
and data (all of which are organized in a fashion or
fashions well knownin theart) are transmitted in infor-
mation segments. An information segment can transmit
any information that a processor can process. It can
transmit Compiled machine language code or assembly
language codeor higherlevel language programs,all of
which are well knownin the art. Commands can exe-

cute such program information and cause compiling
prior to execution.

4,965,825
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A command with a “01” header is followed by an

information segment. But a command with an “01”
headeris not the only instanceofsignal information that
contains an information segment. In the simplest pre-
ferred embodiment, a fourth type. of headeris:

11—an additional information segment transmission
following a “01” header command and one or more
information segments which additional segment is
addressed to the same apparatus and invokes the same
controlled functions as said “01” command.

An instance of signal information with a “11” header
contains no execution segment or meter-monitor seg-
mentinformation. Said instance is processed, in fashions
described more fully below, by subscriber station appa-
ratus that receive said instance as if said instance con-

tained the execution segment information of the last
“01” header commandreceived at said apparatus prior
to the receipt of said instance.

In determining the composition of signal information
in the preferred embodiment, the present invention
must take into account the fact that most computer
systems communicate information in signal words that
are of a constant binary length that exceeds one bit. At
present, most computer information is communicated in
so-called “bytes,” each of which consists of eight digital
bits. Failure to recognize this fact could result in incom-
plete signals and/or in erroneous processing in signal
information. For example, FIG. 2G shows a command
with a header, an execution segment, and a meter-moni-
tor segment, each of which is of particular bit length.
However, the command of FIG. 2G is only twenty-one
bits long. As FIG. 2G shows, said command constitutes
two bytes of eight bits each with five bits are left over.
In a system that communicates information only in
words that are multiples of eight, a signal whose infor-
mation is represented in twenty-one informationbits is
incomplete. To constitute a complete communication,
said signal must be transmitted in twenty-fourbits. To
the command of FIG.2G,three bits must be added.

In the preferred embodiment, at the original transmis-
sion station of any given signal transmission, particular
bits are added at the end of any commandthatis not
already a multiple of the particular signal word bit
length that applies in signal processor system communi-
cations at the subscriber stations. to which said transmis-
sion is transmitted. (Hereinafter, said bits are called
“padding bits.”) Padding bits communicate no com-
mand information norare paddingbits part of any infor-
mation segment. Thesole purpose of paddingbits is to
render the information of any given SPAM command
into a bit length that is, by itself, complete for signal
processor system communication. Padding bits are
added to command information prior to the transmis-
sion of said informationatsaid station, and ail subscriber
station apparatus are preprogrammed to process pad-
ding bits. The particular numberofpaddingbits that are
added to any given commandis the smallest number of
bits required to render the bit length of said command
into a multiple of said signal word bit length. FIG. 2H
shows three padding bits added at the end of the
twenty-one command information bits of the command
of FIG. 2G.to render the information of said command

into a form that can be communicated in three eight-bit
bytes.

In the preferred embodiment, the information of each
information segment is composed and transmitted in a
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bit length thatis, itself, exactly a multiple of the particu-
lar signal word bit length that applies in computer com-
munications at said subscriber stations. The information
of each information segment commences at the first
information bit location of the first signal word of said
segment and endsatthe last informationbit location of
the last signal word. Each information segments follow
a command or “11” header. More precisely, the first
signal word of each information segment is the first
complete signal word that follows the last information
bit of said command or “11” header or the last padding
bit following said commandor “11” header if one or
more paddingbits follow.

As one example, FIG. 21 shows the information of
FIG. 2E organized in eight-bit bytes. While the infor-
mation of the execution segment in FIG. 21 follows
immediately after the header and the information of the
meter-monitor segment follows immediately after the
execution segment, the information of the information
segment does not follow immediately after the meter-
monitor segment. Rather three paddingbits are inserted

20

following the commandinformation of FIG. 2I to com-
plete the signal word in which the last bit of command
information occurs, and the information of the informa-
tion segment beginsat the first bit of the first complete
byte following said meter-monitor segment.

The method of the preferred embodiment for com-
posing the information of SPAM signals has significant
advantages. .

In signal processing, speed of execution is often of
critical importance, and the preferred embodiment has
significant speed advantages. Most commands require
the fastest possible processing. By minimizing the bit
length of headers, execution segments, and meter-moni-
tor segments, the preferred embodiment provides com-
pact information and control messagesthat are transmit-
ted, detected, and executed, in general, in the fastest
possible fashion.

In signal processing,flexibility of message structureis
also ofcritical importance. Thesingle, unified system of
the present invention must have capacity for communi-
cating to many different apparatus messages that vary
greatly in complexity, length, and priority for speed of
processing. By providingfirst priority segment .capaci-
ty—in the simplest preferred embodiment, execution
segments—that is short, rigid in format, and can com-
municate information to manydifferent addressed appa-
ratus, the preferred embodiment provides capacity to
communicate a select number of high priority control
messages to many alternate apparatus in the fastest pos-
sible time. By providing intermediate priority segment
capacity—in the simplest preferred embodiment, meter-
monitor segments—thatis flexible in length, format, and
information content, the preferred embodiment pro-
vides more flexible capacity to communicate control
messages ofslightly lower priority. By providing low-
est priority segment capacity—in the simplest preferred
embodiment, information segments—that can contain
any binary information and be any length, the preferred
embodiment provides complete flexibility to communi-
cate any message that can be represented in digital in-
formation to any apparatus at the lowest processing
priority. By transmitting message components in their
order of priority—in the simplest preferred embodi-
ment, headers and execution segments then meter-moni-
tor segments then information segments—the preferred
embodiment enables priority message instructions to
affect subscriber station operations in the fastest possi-
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ble fashion. By providing capacity for alternating the
structure of individual messages—herealternate header
capacity—so that individual control messages can be
constituted only of the highest priority information or
high and intermediate priority information or can be
focused on the lowest priority, the preferred embodi-
ment provides additional valuable flexibility.

Speed and flexibility are essential considerations not
only in the composition ofindividual messages but also
in the composition of message streams. In this regard,
the use of “11” headers in the preferred embodiment
brings valuable benefits.

Often in the course of a combined medium presenta-
tion, a series of control messagesis transmitted each of
which contains an information segment, addresses the
same apparatus (for example, URS microcomputers,
205), and causes said apparatus to invoke the same con-
trolled function or functions (for example, “load and
run the contents of the information segment’. Often,
interspersed in said series, are other control messages
that address said apparatus, contain no information
segments, and cause said apparatus to invoke other
controlled functions (for example, “commence the
video overlay combining designated in the meter-mont-
tor segment”). By including capacity whereby, without
containing execution or meter-monitor information, a
given message can cause information segment informa-
tion to be processed at subscriber station apparatus just
as preceding information segment information was pro-
cessed, the present invention increases processing effi-
ciency. Because no execution or meter-monitor segment
is transmitted, more information segment information
can be transmitted in a given period of time. Because no
execution or meter-monitor segment is received and
processed at subscriber stations, information segment
information can be received and processed faster.

In signal processing, efficiency in the control of sub-
scriber station apparatus is yet another factor ofcritical
importance. By composing lowest priority segment
information—in the simplest preferred embodiment,
information of information segments—to commence at
a bit location that subscriber station apparatus are pre-
programmedto defineas thefirst location of a signal
wordof the form that control said apparatus in process-
ing and to continue to a bit location thatis the last loca-
tion of a signal wordofsaid form, the present invention
communicates said information to said apparatus in a
form that can commencethe control functions commu-
nicated in said information immediately. Were informa-
tion segment information communicated in any form
other than that of the preferred embodiment—more
specifically, were said information to be in a length
other than a whole numberof signal words or to com-
mence immediately after the command or header pre-
ceding said segmentratherthan at thefirst bit of a signal
word—subscriber station apparatus would needto pro-
cess said information into information of a form that

could control said apparatus before. the information of
said segment could commence the particular control
functions communicated in said information.

The Organization of Message Streams . . . Messages,
Cadence Information, and End of File Signals

All of the information transmitted with a given
header is called a “message.” Each header begins a
message, and each message begins with a header. More
specifically, a message consists of all the SPAM infor-
mation, transmitted in a given transmission, from the
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first bit of one headerto the fast bit transmitted before
the first bit of the next header.

A SPAM messageis the modality wherebytheorigi-
nal transmission station that originates said message
controls specific addressed apparatus at subscriber sta-
tions. The information of any given SPAM transmission
consists of a series or stream of sequentially transmitted
SPAM messages.

Eachinstance of a header synchronizes all subscriber
station apparatusin the analysis of the internal structure
of the message that follows.

However,for the unified system of the present inven-
tion to work, subscriber station apparatus must have
capavity for distinguishing more than the internal struc-
ture of individual messages. Said apparatus must also
have capacity for processing streams of SPAM mes-
sages and distinguishing the individual messages in said
streams from one another. Moreprecisely, said appara-
tus must have capacity for processing streams.of binary
information that consist only of “0” and “1” bits and
distinguishing which information, amongsaidbits, is
header information.

Cadence information which consists of headers, cer-
tain length tokens, and signals that are called “endoffile
signals” enables subscriber station apparatus to distin-
guish each instance of header information in any given
message stream and, hence, to distinguish the individual
messages of said stream. In the present invention, sub-
scriber station apparatus are preprogrammedto process
cadence information.

SPAM messages are composed of elements—headers,
execution segments, meter-monitor segments, and infor-
mation segments—whosebit lengths vary. SPAM appa-
ratus determinethe bit length of said elements in differ-
ent fashions, and the particular fashion that applies to
any given elementrelatesto the priority of said element
for subscriber station speed of processing. First priority
segment information has the highest priority for speedy
processing and is of fixed binary bit length. A SPAM
header is one example of a first priority segment. An
execution segment is another example. Intermediate
priority segment information has lower priority, varies
in bit length, but contains internal length information. A
Meter-monitor segment is one example of an intermedi-
ate priority segment. Lowest priority segment informa-
tion has the lowest priority, varies in length, and con-
tains no internal information for determining segment
length. Each information segment is an example of a
lowest priority segment.

For a message that is constituted only offirst priority
segments, the information of the headeris sufficient to
distinguish not only the structure of the message but
also the location of the next header. In the simplest
preferred embodiment, a message with a “10” headeris
one example of a message constituted onlyoffirst prior-
ity segments. Commands with “10” headers consist of
header information and execution segment information.
At any given. time, all instances of header information
are of one constant length, and all instances of execution
segment information are of a second constant length.
Thusall “10” commandsare, themselves, of a particular
header-+exec constant length, said header+exec con-
stant being the sum ofsaid one constantplus said second
constant. Because “10” messages have constant length
and headerinformation always occursat a specific loca-
tion in every instance of message information, by pre-
programming subscriber station apparatus with infor-
mation of said header+ exec constant, the unified sys-
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tem of the present invention enables subscriber station
apparatus to automatically identify the last command
information bit of “10” messages. Said bit is always the
bit that is located a particular quantity of bits after the
first header bit which particular quantity equals: said
header+exec constant minus one. Being able to locate
said last bit, said apparatus can automatically locate the
next instance of header information in a fashion de-
scribed below.

For messages whose elements include intermediate
priority segment information but no lowest priority
segmentinformation, the information of said messagesis
also sufficient to distinguish message structure and the
location of the next header. In the simplest preferred
embodiment, each message associated with an “00”
header is one such message. Messages with “00” head-
ers consist of header and execution segmentinformation
that are, together, of said header+exec constant length
plus meter-monitor segment information that contains
length token information. By preprogramming sub-
scriber station apparatus with information for process-
ing length token information, the present invention
enables said apparatus to determine the particular infor-
mation bit, following any instance of a “00”header, that
is the last bit of the commandofsaid header. Saidbit is

alwaysthe bit that is located a particular quantity ofbits
after the first header bit which quantity equals said
header+ exec constant minus one plus the particular
preprogrammed quantity that said apparatus associates,
in a preprogrammed fashion described more fully be-
low, with the particular length token of said instance.
By locating said last bit, said apparatus can automati-
cally locate the next instance of header information in
the fashion described below.

For messages whose elements include lowest priority
segment information, particular end of lowest priority
segment information is required to distinguish full mes-
sage structure andthe location of the next header. In the
simplest preferred embodiment, each message associ-
ated with a “01” or a “11” contains an information

segment header and is one such message. Information
segments vary in length, and no internal information of
a command orinformation segment enables subscriber
station apparatus to determine the length of an informa-
tion segment. Thus distinctive end offile signals are

- required to communicate the locations of the ends of.
information segments to subscriber station apparatus. In
the present invention, each endoffile signal is transmit-
ted immediately after the end of an information seg-
ment; said signal is part of the information of the mes-
sage in which said segment occurs; and said signal is
located at the end of said message. By preprogramming
subscriberstation apparatus to detect and process end of
file signals in a fashion described morefully below, the
present invention enables said apparatus to determine
not only the particular information bit, following any
instance of a “01” or “11” header, that is the last bit of
the information segment of the message of said header
but also the particular information bit, following said
header, that is the last bit of said message. By locating
said last bit of said message, said apparatus can automat-
ically locate the next instance of header information in
the fashion described below.

At any given time, subscriber station apparatus are
preprogrammedto process only onedistinct signal as an
end of file signal. In order for said apparatus to distin-
guish an instance of said signal from all other signal
information, an end offile signal must differ distinctly
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from all other information. Signal information, espe-
cially information transmitted in an information seg-
ment, can vary greatly in composition. Accordingly, to
be distinctive, an end of file signal must be long and
complex to detect.

An endoffile signal consists of a particular sequence
of bits of binary information. In the preferred embodi-
ment each bit is identical to every other bit; that is,
disregarding error correction information, an end offile
signal consists of a sequenceof“1” bits (eg. “11111111”
or “0” bits (eg. “00000000”). In the preferred embodi-
ment, end offile signals are composedof“1” bits rather
than “0” bits. Zero is a value that occurs frequently in
data and in mathematics, and however manybits may

pare 0

occur in a binary data word that consists of a series of 15
“OQ” bits, the numeric value of said word remains zero.
Numeric values that are represented in binary form by
a sequenceof “1”bits, especially a sequence thatis long,
occur in data and mathematics far less frequently than
zero. Thus the preferred compositionbit is “1” because
the chance of data being joined in a given signal in such
a way that two or more instance of information com-
bine inadvertently and create the appearance of an end
offile signal is far smaller if the preferred bit is “1” than
if it is “O”. (Hereinafter, the preferred binary endoffile
signal composition bit, “1”, is called an “EOFSbit,”
and for reasons that are explained below,the alternate
binary bit, “0”, is called a “MOVEbit.”)

In the preferred embodiment, the length of said se-
quence (disregarding error correction information)is
the minimum reasonable length necessary to distinguish
said sequence from all other sequences of transmitted
signal information of said length. In the preferred em-
bodiment, the numberofbits in said sequenceis greater
than the numberof information bits in the data words

that subscriber station computers use to process data. At
present, most computers are so-called “thirty-two bit
machines” that process information in four-byte data
words, and some high precision microprocessors such
as the 8087 mathematics coprocessordistributed by the
Intel Corporation of Santa Clara, Calif., U.S.A. process
information internally in eighty bit registers which
means that they process in 10-byte data words. Thus
said sequence may be greater than eighty bits long and
is probably greater than thirty-two bits. Also in the
preferred embodiment, said sequence uses the full infor- |
mation capacity of the signal words used to communi-
cate said sequence at subscriber stations. In computer
systems that communicate information in eight-bit
bytes, forty bits is the numberof bits in the sequence
next larger than thirty-two bits that uses the full com-
munication capacity of the signal words in whichitis
communicated, and eighty-eight is the numberofbits in
the sequence next larger than eighty bits. In the pre-
ferred embodiment, at any given time alternate end of
file signal lengths exist. One potential end offile signal
length can be forty (40) bits which is five bytes ofEOFS
bits. Another can be eighty-eight (88) bits which is
eleven bytes of EOFS bits. Which end offile signal is
used for any given transmission depends on the nature
of the information of the transmission in which said

signal occurs and the apparatus to which said transmis-
sion is transmitted.

Being the minimum “reasonable” length means that
an instance of said sequence may actually be generated,
in the system of the preferred embodiment, which in-
stance is generated as information of a command or an
information segment rather than an end offile signal.
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Werethe informationofsaid instance to be embeddedin
a SPAM iransmission of said system and transmitted,
said instance would cause erroneously processing at
subscriber station apparatus by causing itself to be de-
tected as an endoffile signal and information transmit-
ted subsequent to said instance to be interpreted as a
new SPAM message. To prevent such erroneous pro-
cessing, in the preferred embodiment, after the initial
generation of any given instance of SPAM message
information (not including end of file signal informa-
tion) and before the embedding andtransmitting ofsaid
instance, said information is transmitted through an
apparatus, called an “EOFSvaive,” that detects end of
file signals and is described below.If said valve detects
in said information particular information that consti-
tutes an endoffile signal, before being embedded and
transmitted, the binary information of said instance is
rewritten, in a fashion well knownin the art that may be
manual, to cause substantively the same information
processing at subscriber stations without containing an
instance of information thatis identical to the informa-

tion of an end offile signal. (Hereinafter, such pre-trans-
mission processing of a message is called a “pre-trans-
mission evaluation.”)

FIG. 21 shows a series of connected rectangles and
depicts one instance of a stream of SPAM messages.
Each rectangle represents one signal word of binary
information. FIG. 21 shows a series of three messages.
Each message is composed in a whole numberofsignal
words. The first message consists of a command fol-
lowed by padding bits followed by an information seg-
ment followed by an endoffile signal. The form of the
command, padding bits, and the first information seg-
ment bits of said messageis identical to the form of the
information of FIG. 2E, given eight-bit bytes as the
signal words of FIG.21. The second message consists of
a command followed by padding bits. The form ofsaid
second messageis identical to the form of the informa-
tion of FIG. 2H, given eight-bit bytes as the signal
words of FIG. 2I. The third message consists of a com-
mand alone. The form ofsaid third message is identical
to the form of the information of FIG. 2J, given eight-
bit bytes as the signal words of FIG. 21. FIG. 2J shows
a message that is composed just of a “10” header and an
execution segment. Said execution segment contains the
same numberofbinary bits that the executions segments
of FIGS. 2E and 2H contain. Said header and execution

segment of FIG. 2J fill one byte of binary information
precisely, and given the signal wordofan eight-bit byte,
no paddingbits are required in the message of FIG.2J.
FIG. 2H does not show an instance of a message that
starts with a “11” header. Wereit to do so, said message
would be comprised of said header followed bysix
paddingbits, given eight-bit bytes as the signal words of
FIG. 2I, followed by an information segment, like the
information segment of the first message of FIG. 2H,
followed by an end offile signal, like the end offile
signal of said first message.

As FIG. 21 shows, in any given SPAM transmission,
no binary information separates the binary information
of one SPAM message from the next message. As soon
as the information of one SPAM message ends (includ-
ing all error correction information associated with said
information), the next received binary information is
information of the next message. Becausethefirst infor-
mation bits (as distinct from error correctionbits) of any
given SPAM messageconstitute the header information
of said message, subscriber station apparatus locate the
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neat instance of header information after any given
message by locating the last information bit of the last
signal word of said message. Automatically the first
information bits that follow said last bit and total in

number the particular numberofbits in an instance of
header information constitute the next instance of
header information.

Subscriber station apparatus locate the last informa-
tion bit of any given SPAM message in one of two
fashions. One fashion applies to messages that do not
end with end offile signals. The other applies to mes-
sages that do. The header information of any given
message determines which fashion applies for said mes-
sage.

Messages that are constituted only of first priority
segment elements and messages whose elements include
intermediate priority segment information but no low-
est priority segment information do not end with end of
file signals. In the preferred embodiment, the header
information of any given one of said messages cause
subscriber station apparatus to execute particular pre-
programmed locate-last-message-bit instructions at a
particular time. In the simplest preferred embodiment,
such messages begin with “10” or “00” headers.

Receiving any given instance of said header informa-
tion causes subscriber stations processing messageinfor-
mation of said instance to execute said locate-last-mes-

sage-bit instructions after locating the last segment in-
formation bit of said instance and upon completing the
processing of the segment information of said instance.
(The fashions whereby subscriber station apparatus
locate the last command information bit of any given
instance of a message with a “10” or a “00” header are
described above.) In a fashion that is described more
fully below, said locate-last-message-bit instructions
cause said apparatus to determine whether the signal
word in whichsaid last segment information bit occurs
contains one or more MOVEbits. If said signal word
contains MOVEbit information,the last information bit
of said signal word is the last information bit of said
message. If said signal word does not contain MOVE
bit information, the last information bit of said message
is last information bit of the next signal word immedi-
ately following said signal word in whichsaid last seg-
ment information bit occurs. (For reasons that relate to
detecting endoffile signals and are discussed morefully
below; in the preferred embodiment a complete signal
word of padding bits is transmitted after any given
instance of a signal word that contains no MOVEbit
information and in which occurs the last bit of com-

mand information of the message of said instance.)
Messages that contain lowest priority segment infor-

mation end with endoffile signals, and the headerinfor-
mation of said messages do not cause subscriberstation
apparatus to execute particular preprogrammedlocate-
last-message-bit instructions. End of file signals define
the ends of messages that contain lowest priority seg-
ment information. In the simplest preferred embodi-
ment, such messages begin with “10” or “00” headers.
Thelast informationbit of the endoffile signal immedi-
ately following any given “10” or “00” header informa-
tion messageis the last information bit of the message of
said “10” or “OO” header, and subscriberstation appara-
tus are preprogrammedto locate said bit in a fashion
that is described below.

After locating any giveninstanceofa last information
bit of a message, subscriber station apparatus are pre-
programmed to process automatically as header infor-
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mation thefirst information bits, following said bit, that
are in number the particular numberof bits in an in-
stance of header information.

In this fashion, cadence information—headerinfor-
mation, the length tokens of messages that contain inter-
mediate priority segment information but no lowest
priority segment information, and end offile signals—-
enables subscriber station apparatus to distinguish each
instance of header information—and, hence, each mes-
sage—-in any given stream of SPAM messages.

DETECTING END OF FILE SIGNALS

In the present invention, any microprocessor, buf-
fer/comparator, or buffer can be adapted and prepro-
grammed to detect end offile signals. At any given
SPAM apparatus that is so adapted and prepro-
grammed, particular dedicated capacity exists for said
detecting. Said capacity includes standard register
memory or RAM capacity, well known.in theart, in-
cluding three particular memorylocations for compari-
son purposes, one particular memory location to serve
as a counter, and three so-called “flag bit’ locations to
hold particular true/false information. (Hereinafter,
said three particular memory locations, said one partic-
ular memory location, and said three flag bit locations
are called the “EOFS Word. Evaluation Location,”
“BOFS Standard Word Location,” and “EOFS Stan-

dard Length Location”; the “EOFS WORD Counter”;
and the “EOFS WORDFlag,” “EOFS Empty Flag,”
and “EOFS Complete Flag”all respectively.) All oper-
ating instructions required to control said memory or
RAM capacity in detecting end offile signals are pre-
programmedas so-called “firmware” at said apparatus.
(In this specification, said dedicated capacity is called
an “EOFSvalve” because, in addition to detecting end
offile signals, said capacity also regulates the flow of
SPAMinformation in fashions that are described more

fully below.)
At any given EOFSvalve, the EOFS Word Evalua-

tion Location and EOFS Standard Word Location are
conventional dynamic memory locations each capable
of holding one full signal word of binary information.
The EOFS Standard Length Location and the EOFS
WORD Counter are each conventional dynamic mem-
ory locations capable of holding, at a minimum, eight
binary bits—that is, one byte—of information. The
EOFS WORD Flag, EOFS Empty Flag, and EOFS
Complete Flag are each conventional dynamic memory
locations capable of holding, at a minimum,onebit of
binary information.

At any given time, said valve holds particular infor-
mation. At said EOFS Word Evaluation Location is

one signal word of received SPAM information. At said
EOFSStandard Word Location is one signal word of
EOFSbits. (Hereinafter, one signal word of EOFSbits
is called an “EOFS WORD.”) At said EOFS Standard
Length Location is information of the total number of
EOFS WORDsin the particular end offile signal that
applies at said time on the particular transmission re-
ceived at said valve. Information of the decimal value,
eleven,is at said Standard Length Location unless infor-
mation of a numberis placed at said Location in a fash-
ion described below. At the EOFS WORD Counteris
information of the number of EOFS WORDsthatsaid

valve has received in uninterrupted sequence. Andall
said Flag locations contain binary “0” or “1” informa-
tion to reflect true or false conditions in relation to
particular comparisons.
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At any given time, any given EOFS valve receives
inputted binary information of one selected SPAM
transmission from one particular external transferring
apparatus thatis external to said valve. Said information
consists of a series of discrete signal words. And said
valve outputs information to one particular external
receiving apparatus.

Receiving any given signal word ofsaid transmission,
causes said EOFS valve to commence,in respectto said
given signal word, a particular word evaluation se-
quencethatis fully automatic. Automatically said valve
places information of said word at said EOFS Word
Evaluation Location and compares the information at
said Location to the EOFS WORDinformationat said
EOFSStandard Word Location. Whenever said com-

parison is made, resulting in a match causes said valve
automatically to set the information of said EOFS

— 0

WORD Flagto “0”. (Resulting in a match means that
said given signal word is an EOFS WORD and may be
a part of an endoffile signal.) Not resulting in a match
causes said valve automatically to set the information of
said EOFS WORD Flag to “1”. Then automatically
said valve determines the value of said information at
said EOFS WORD Flag,in a fashion well knownin the
art, and executes one of two sets of word evaluation
sequenceinstructionson thebasis of the outcome ofsaid
determining.

_ One set, the process-EOFS-WORD instructions, is
executed whenever the information at said EOFS
WORD Fiagindicates that said given signal word is an
EOFS WORD.Determining a value of “0” at said
EOFS WORD Flag causes said valve to execute said
set. Automatically -the instructions of said set cause said
valve to retain count information of said given signal
word byincreasing the value of the information at said
EOFS WORD Counterby an incrementofone. (Incre-
menting said Counter by one documentsthefact that, in
receiving said given signal word, said valve has re-
ceived, in uninterrupted sequence, one signal word that
may be part of an end offile signal more than it had
received before it received said given signal word.)
Then automatically said valve compares the informa-
tion at said EOFS WORD Counterto the information

at said EOFS Standard Length Location. Resulting in a
match causes said valve automatically to set the infor-
mation of said EOFS Complete Flag to “0”. (A match
of the information at said Counter with the information

at said Location means thatsaid given signal wordis the
last EOFS WORD in an uninterrupted sequence of
EOFS WORDSthat equals in length the length of an
endoffile signal; in other words, said match means that
an end offile signal has been detected.) Not resulting in
a match causes said valve automatically to set the infor-
mation of said EOFS Complete Flag to “1”. (Not result-
ing in a match means said EOFS WORD isnotthelast
EOFS WORDofan endoffile signal and that insuffi-
cient information has been received to determine

whetherornot said given signal word is part of an end
of file signal.) Then automatically said valve determines
the value of said information at said EOFS Complete
Flag. Determining a value of “0” at said Flag, which
meansthat an end offile signal has been detected, causes
said valve to operate in a fashion described more fully
below. Determining a value of “1” at said Flag causes
said valve, in a fashion described more fully below, to
complete said word evaluation sequence, in respect to
said given signal word, without transferring any infor-

40

45

60

65

40
mationofsaid given signal wordto said external receiv-
ing apparatus.

The other set, the transfer-all-word-information in-
structions, is executed wheneverthe information at said
EOFS WORD Flag indicates that said given signal
word is not an EOFS WORD. Wheneversaid valve
detects a signal word that is not an EOFS WORD,
detecting said word means not only that said word is
not part of an endoffile signal but also that any EOFS
WORDsretained in an uninterrupted sequence immedi-
ately prior to said word are also notpart of an endoffile
signal. Determining a value of “1” at said EOFS
WORD Flagcausessaid valve to execute said otherset.
Automatically the instructions of said other set cause
said valve to compare the information at said EOFS
WORD Counterto particular zero information that is
among the preprogrammed information of said valve.
(Not having been incremented by one under control of
said process-EOFS-WORD instructions, said Counter
contains information of the number of EOFS WORDs
received in an uninterrupted sequence and retained at
said valve at the time when said given signal word is
received.) Resulting in a match causes said valve auto-
matically to set the information of said EOFS Empty
Flag to “0”. (Resulting in a match meansthat said valve
is empty of retained EOFS WORDinformation.) Not
resulting in a match causes said valve automatically to
set the information of said EOFS Empty Flag to “1”.
(Not resulting in a match meansthat said valve contains
information of EOFS WORDsthat have not beentrans-
ferred to said external receiving apparatus.) Then auto-
matically said valve determines the value of said infor-
mation at said EOFS Empty Flag. A determining of “1”
causessaid valve to execute particular transfer-counted-
information instructions that are not executed if the
information at said Flag is “0”. Under control of said
instructions, said valve automatically outputs one in-
stance of said EOFS WORDinformation at said EOFS
Standard Word Location a particular number of times
which particular numberis the numerical value of the
information at said EOFS WORD Counter. (In so do-
ing, said valve transfers information ofall of the signal
words received before said given signal word and not
transferred to said external receiving apparatus.) Then
said transfer-counted-information instructions cause
said valve to set the value at said EOFS WORD
Counterto zero (to reflect that said valve is now empty
of information of untransferred signal words). Then,
whether or not said valve has executed said transfer-
counted-information instructions, said valve outputs
information of said given signal word at said EOFS
Word Evaluation Location and completes said word
evaluation sequence, in respect to said given signal
word.

Wheneversaid valve completes said word evaluation
sequence, in respect to any given signal word, said
valve informs said external transferring apparatus (in a
so-called “handshaking” fashion, well knowninthe art,
or in such other flow control fashion as may be appro-
priate) that said valve is ready to receive next signal
word information. Whenever, after transferring a given
signal word, said apparatusis so informed, said appara-
tus transfers to said decoderthe next signal wordof said
transmission immediately following said given signal
word. Receivingsaid next signal word causes said valve
to commencesaid word evaluation sequence, in respect
to said next signal word. Automatically said valve
places information of said next signal word at said
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EOFS Word Evaluation Location, and in so doing,
overwrites and obliterates information of said given
word at said EOFS Word Evaluation Location.

In this fashion, said valve processes each successive
signal word to detect those particular uninterrupted
series of EOFS WORDsthat constitute end offile sig-
nals,

As described above, determining, under control of
said process-EOFS-WORD instructions, that the value
of the information at said EOFS Complete Flag is “0”
meansthat an end offile signal has been detected. De-
termining, under control of said instructions, that said
value is “O” causes said valve to execute particular
complete-signal-detected instructions. Said instructions
cause said valve to inform said external receiving appa-
ratus of the presence of an endoffile signal in a fashion
that is the preprogrammed fashion of the microproces-
sor, buffer/comparator, or buffer of which said valve is
an adapted component.

As one example of said fashion, for a buffer or buf-
fer/comparator apparatus that Operates under control
of a controller to process received signal words and
transfer signal information to a microprocessor (which
may be a componentofsaid controller), said instruc-
tions cause said valve to cause said apparatus to transmit
particular EOFS-signal-detected information to said
controller then to wait, in a waiting fashion well known
in the art, for a control instruction from said controller.
Said EOFS-signal-detected information causes said
controller to determine, in a preprogrammed fashion,
how to process the particular EOFS information at said
valve and to transmit either a particular transmit-and-
wait instruction or a particular discard-and-wait in-
struction to said valve. (Examples of controller opera-
tions are presented below.) Said transmit-and-wait in-
struction causes said valve to transfer one complete end
of file signal. More precisely, said instruction causes
said valve automatically to output one instance ofsaid
EOFS WORD information at said EOFS Standard

Word Location a particular number of times which
particular numberis the numerical value of the informa-
tion at said EOFS Standard Length Location. Then
automatically said valve sets the information at said
EOFS WORD Counterto zero (thereby signifying that
no EOFS WORDsareretained), completes said word

roe 0

20

35

40

45

evaluation sequence, in respectto the signal wordofthe -
information at said EOFS Word Evaluation Location,
and transmits particular complete-and-waiting informa-
tion to said controller. Alternatively, said discard-and-
wait instruction causes said valve merely to set the
information at said EOFS WORD Counter to zero

(thereby discarding information of said end offile sig-
nal), to complete said word evaluation sequence, in
respect to said signal word of the information at said
EOFS Word Evaluation Location, and to transmit said
complete-and-waiting information to said controller.
Subsequently, said complete-and-waiting information
causes said controller to transmit further instructions

that control said apparatus and said valve in the pro-
cessing of further information and the detecting of fur-
ther end offile signals.

In the preferred embodiment, said EOFS-signal-
detected information and said complete-and-waiting
information are control signals that are transmitted by
said valve and said apparatus to said controller as inter-
rupts to the CPU ofsaid controller.

An example illustrates the operation of an EOFS
valve.
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FIG. 2 shows one message that is of a particular

command composed of a “00” header, an execution
segment, and a meter-monitor segment. The informa-
tion of said commandfills four bytes ofbinary precisely.
Thelast bit of said meter-monitor segmentis the last bit
of the fourth byte of said command. But because the
byte in which said last bit occurs contains no MOVEbit
information, according to the rules of message composi-
tion of the preferred embodiment, one full signal word
of padding bits follows said command.

Whenthe message of FIG.2 is transmitted, a given
EOFSvalve receives the transmission of said message
from a particular transferring apparatus and transfers
information to a particular receiving apparatus. Said
valve is adapted and preprogrammed to process eight-
bit bytes as signal words. The information at the EOFS
Standard Word Location of said valve is the EOFS

WORDofthe preferred embodiment: “11111111”. The
EOFSStandard Length Location and EOFS WORD
Counter of said valve each hold one byte of binary
information. The binary information at said EOFS Stan-
dard Length Location is “00001011”, a binary number
whose decimal equivalent is eleven. The binary infor-
mation at said EOFS WORDCounteris “00000000”, a

binary number whose decimalvalue is zero.
Receiving the first byte of said message causes said

valve to place information of said byte at said EOFS
Word Evaluation Location and to compare the infor-
mation at said Location, “10010100”, to the EOFS
WORD information at said EOFS Standard Word Lo-

cation, “11111111”. No match results which causes said
valve automatically to set the information of said EOFS
WORD Fiag to “1”. Automatically said valve deter-
mines the value of said information at said Flag is “1”
which causes said valve to execute said transfer-all-

word-information instructions. Automatically|said
valve compares the information at said EOFS WORD
Counter, zero, to said zero information that is among
the preprogrammed information of said valve. (The
binary value of each instance of zero information is
*00000000”.) A. match results which causes said valve
automatically to set the information of said EOFS
Empty Flag to “0”. Automatically said valve deter-
mines that the value of said information at said EOFS

Empty Flag is “0” and skips executing said transfer-
counted-information instructions. Automatically ‘said
valve continues executing conventional ones of said
transfer-all-word-information instructions; transfers
informationofsaid first byte at said EOFS wordevalua-
tion location—which information is “10010100”—to

said receiving apparatus; completes said word evalua-
tion sequence, in respect to said first byte; and transfers
handshake information to said transferring apparatus
that informs said apparatus that said valve is ready to
receive next signal word information.

Receiving said handshake information causes said
transferring apparatus to transfer the next byte of said
message to said valve.

Receiving said next byte, which is the second byte,
causes said valve to place information of said byte at
said EOFS Word Evaluation Location and to compare
the information at said Location, “11001000”, to the
EOFS WORD information at said EOFS Standard

Word Location, “11111111”. No match results which
causes said valve to set the information of said EOFS

WORDFlag to “1”. Automatically said valve deter-
mines that the information at said Flag is “1? which
causes said valve to execute said transfer-all-word-
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‘information instructions. Automatically said valve com-
pares the information at said EOFS WORD Counter,
zero, to said zero information that is among the prepro-
grammed information of said valve. A match results
which causes said valve to set the information of said

EOFS Empty Flag to “0”. Automatically said valve
determines that the information at said EOFS Empty
Flag is “O”. Automatically said valve continues execut-
ing conventional transfer-all-word-information instruc-
tions; transfers information of said second byte at said
EOFSword evaluation location—which information is
“11001000”—to said receiving apparatus; completes
said word evaluation sequence, in respect to said second
byte; and informs said transferring apparatus that said
valve is ready to receive next signal word information
which causes said apparatus to transfer to said valve the
next byte of said message.

Receiving said next byte, which is the third byte,
causes said valve to place information of said byte at
said EOFS Word Evaluation Location and to compare
the information at said Location, “11111111”, to the
EOFS WORD atsaid EOFSStandard Word Location,
“11111111”. A match results, causing said valve to set
the information of said EOFS WORD Flag to “0”.
Automatically said valve determines that the informa-
tion at said Flag is “0” which causes said valve to exe-
cute said process-EOFS-WORDinstructions. Automat-
ically, in a fashion well known in the art, said valve
increases the value of the information at said EOFS
WORD Counter by an increment of one from
“00000000” to “00000001”. Automatically said valve
compares the information at said EOFS WORD
Counter, “00000001”, to the information at said EOFS
Standard Length Location, “00001011”. No match re-
sults which causes said valve automatically to set the
information of said EOFS Complete Flag to “1”. Auto-
matically said valve determines that the value of said
information at said EOFS Complete Flag is “1” which
causes said valve automatically to complete said word
evaluation sequence,in respect to said third byte, with-
out transferring any information of said byte to said
receiving apparatus. Automatically said valve then in-
forms said transferring apparatus that said valve is
ready to receive next signal word information which
causes said apparatus to transfer to said valve the next
byte of said message. .

Receiving said next byte, which is the fourth byte.
causes said valve to place information of said byte at

_ said EOFS Word Evaluation Location, which informa-
tion is “11111111”. In so placing said informationat said
Location,said valve automatically overwrites andoblit-
erates the information ofthe third byte that had been at
said Location. Automatically said valve then compares
the information at said Location, “11111111”, to the
EOFS WORD information at said EOFS Standard

Word Location, “11111111”. A match results, causing
said valve to set the information of said EOFS WORD

Flag to “0”. Automatically said valve determines that
the information at said Flag is “0”, which causes said
valve to increase the value of the information at said
EOFS WORD Counter from “00000001” to

00000010”, a binary number whose decimal equivalent
is two. Automatically said valve compares said
“00000010” to the information at said EOFS Standard

Length Location, “00001011”. No match results which
causes said valve to set the information of said EOFS

Complete Flag to “1”. Automatically said valve deter-
mines that the value of said information at said EOFS
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Complete Flag is “1” which causes said valve to com-
plete said word evaluation sequence, in respect to said
fourth byte, without transferring any information of
said byte to said receiving apparatus. Automatically
said valve then informssaid transferring apparatus that
said valve is ready to receive next signal word informa-
tion which causes said apparatus to transfer to said
valve the next byte of said message.

Receiving said next byte, whichis the fifth and last
byte, causes said valve to place informationof said byte
at said EOFS Word Evaluation Location, which infor-
mation is “00000000”. In so placing said information at
said Location, said valve automatically overwrites and
obliterates the information of the fourth byte at said
Location. Automatically said valve then compares the
information at said Location, “00000000”, to the EOFS
WORD information at said EOFS Standard Word Lo-
cation, “11111111”. No match results which causes said
valve to set the information of said EOFS WORD Flag
to “1”. Automatically said valve determines that the
information at said Flag is “1” which causes said valve
to execute said transfer-all-word-information instruc-

tions. Automatically said valve compares the informa-
tion at said EOFS WORD Counter, “00000010”, to said
zero information, “00000000”, that is among the prepro-
grammed information of said valve. No match results
which causes said valve to set the information of said

EOFS Empty Flag to “1”. Automatically said valve
determines that the information at said EOFS Empty
Flag is “1” which causes said valve to execute said
transfer-counted-information instructions. Said instruc-
tions cause said valve automatically to transfer one
instance of said EOFS WORD information at said
EOFSStandard Word Location, “11111111”, to said
receiving apparatus then decrease the valueof the infor-
mation at said EOFS WORD Counter by a decrement
of one—that.is, from “00000010” to “00000001”"—then
compare the information at said EOFS WORD
Counter to said zero information, “00000000”. Because
no match occurs, said valve automatically transfers one
more instance of said EOFS WORD information,
“11111111”, to said receiving apparatus then decreases
the value of the information at said EOFS WORD

Counter by an additional decrement of one—that is,
from “00000001” to “00000000”—then compares said
information to said zero information, “00000000”. A
match occurs. In a fashion well known in theart, the
fact of said match causes said valve automatically to
continue executing transfer-all-word-information in-
structions. Automatically said valve transfers informa-
tion of said fifth byte at said EOFS word evaluation
location—which information is “00000000”—to said

receiving apparatus; completes said word evaluation
sequence, in respect to said fifth and last byte of the
message of FIG. 2K;and informs said transferring appa-
ratus that said valve is ready to receive next signal word
information which causes said apparatus to transfer to
said valve the next byte of said message as soon as said

_apparatus receives and is prepared to transfer said byte.
The example of FIG. 2K illustrates how receiving

each signal word causes an EOFSvalve to evaluate the
information contentof said word; to transfer words that
are not EOFS WORDs;to retain count information of
words that are EOFS WORDsso long as said words
occur in uninterrupted sequences of EOFS WORDs
which sequences are shorter than the number of EOFS
WORDSsin an instance ofend offile signal information;
and whenreceiving any given signal wordthatis not an
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EOFS WORD interrupts such a sequence, to transfer
information of each retained EOFS WORD before

transferring information ofsaid given signal word. The
example of FIG. 2K does notillustrate the detecting of
an end offile signal; however, an example of such de-
tecting is provided below.

In this specification, MOVEbits are called “MOVE”
bits because MOVEbit information in any given signal
word causes each EOFSvalvethat processes the infor-
mation of said word to “move”—thatis, to transfer—in-
formation of said word to receiving apparatus external
to said valve during the word evaluation sequence of
said word rather than retaining said information.

Reasons should now be clear why padding bits are
always MOVE bits and why,ina SPAM message,a full
signal word ofpadding bits follows a signal word thatis
the last signal word in which command information
occurs and that contains no MOVE bits. The command
of FIG. 2K is such a command, and the fourth byte is
such a word. In its automatic fashion for identifying end
offile signals, no EOFS valve that receives said fourth
byte transfers said byte until it receives a subsequent
signal word that contains a MOVEbit. In the present
invention there is no assurance that every EOFS valve
immediately receives a next signal word as soon as it
completes the word evaluation sequence, in respect to
any given signal word. Thusto ensure thatall apparatus
to which messages are addressed process message infor-
mation in the fastest possible fashion, all messages that
do not end with end offile signals do end with signal
wordsthat contain at least one MOVE bit.

One final rule of message composition remains. In
order to define end offile signals precisely, a signal
word that contains at least one MOVE bit is always
transmitted immediately before the uninterrupted se-
quence of EOFS WORDsofany given endoffile sig-
nal. Were a given signal word that contained no MOVE
bits to be transmitted immediately before the uninter-
rupted sequence of a given end offile signal, said word
would contain only EOFSbits and would be an EOFS
WORD. Any EOFSvalve processing said word and
said signal would process said wordas one of the EOFS
WORDsofsaid uninterrupted sequence. Said valve
would count said word erroneously as part ofsaid se-
quenceratherthan as part of the information preceding
said sequence and would countat least the last EOFS
WORD ofsaid sequence erroneously as part of the
message following said signal rather than as part of said
signal. In order to avoid such erroneous processing, any
given instance of the uninterrupted sequence of EOFS
WORDsofan endoffile signal is preceded by signal
word that is not an EOFS WORD.

This final rule may besatisfied in a numberofdiffer-
ent ways. For example, endoffile signals could include
the signal word preceding said uninterrupted sequence.
Rather than being an uninterrupted sequence of eleven
EOFS WORDs, an endoffile signal could be twelve
words long with the first word containing MOVEbit
information. And subscriber station apparatus could be
adapted and preprogrammedfor detecting such signals.

As related above, in the preferred embodiment, end
of file signals are composed just of the uninterrupted
sequence of EOFS WORDsdescribed above, and the
signal words that precede said sequencesare part of the
last segment information preceding said signals. To
prevent erroneous processing while satisfying the final
rule of message composition, in any given pre-transmis-
sion evaluation of an instance of SPAM messageinfor-

— 0

40

45

60

46
mation, if the EOFS valve of said evaluation retains
information the last signal word of said information in
the course of the word evaluation sequence of said
wordrather than transferring information of said word,
the binary information of said instance is rewritten, in a
fashion well known in the art that may be manual, be-
fore being embedded andtransmitted. Said binary infor-
mation is rewritten to end with a final signal word that
contains MOVEbit information andstill cause substan-

tively the same information processing at subscriber
stations.

In this fashion, the signal information of any given
end offile signal is distinctive, and EOFS detectors
detect end offile signals precisely.

Despite the fact that the use of end offile signals
involves time consuming processing, the preferred em-
bodiment’s system for distinguishing individual mes-
sages from one another in message streams has signifi-
cant advantages overalternate techniques.

By comparison with systems that processfixed length
and/or fixed format messages, the use of end offile
signals permits great flexibility. Messages can be of any
length and can contain any information that digital
receiver station apparatus can process.

By comparison with systems that distinguish mes-
sages from one another by meansofdistinctive signals
that separate the end of each message from the begin-
ning of the next, end offile signals are used in the pre-
ferred embodiment only with some messages. Many
messages, such as the second and third messages of the
message stream of FIG. 21, do not require end offile
signals. Furthermore, as will become more apparent in
the courseofthis specification, messages that consist of
commandsalone often have higherpriority for process-
ing speed than do the messages that contain last segment
information. Since only messages that contain last seg-
ment information require end offile signals, endoffile
signals are often transmitted and processed at times
when speed of processing is of relative unimportance.

Finally, because long cadencesignals are processed at
ends of messages rather than at beginnings, the pre-
ferred embodiment reduces the relative importance of
the processing speed associated with such signals even
further. In the preferred embodiment, subscriberstation
apparatus have capacity for commencing to process
received command and.information segment informa-
tion before receiving the end offile signal associated
with said information. The commencementof process-
ing of the commandand information segment informa-
tion of any given message need never be delayed until
after an end offile signal, associated with said message,
is detected.

The preferred embodiment has the advantage of re-
quiring that long cadencesignals that require time con-
suming processing be transmitted only with some mes-
sages andthen onlyat times when processing speedis of
relatively low priority. In.so doing, the preferred em-
bodiment. makes it possible to transmit in the shortest,
simplest formats messages that have high priority for
processing speed and to process said messages the fast-
est fashion.

The Normal Transmission Location

SPAMsignals are generated at original transmission
stations or intermediate transmission stations and em-

bedded in television or radio or other programming
transmissions by conventional generating and embed-
ding means, well knownin the art. Said signals may be
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embedded in transmissions at said stations immediately
prior to transmitting said transmissions via conventional
broadcast or cablecast means, well known in theart.
Alternatively, said signals may be embedded in trans-
missions that are then recorded,in a fashion well known
in the art, on an appropriate conventional video, audio
or other record media. Playing back said media on
appropriate player apparatus will cause said apparatus
to retransmit said transmissions with said SPAM signals
embeddedprecisely as they were embedded whensaid
transmissions were recorded.

SPAMsignals can be embedded in many different
locations in electronic transmissions. In television,

SPAMsignals canbe embeddedin the video portion or
in the audio portion of the transmission. In the video
portion, SPAM signals can be embeddedin each frame
on oneline such as line 20 ofthe vertical interval, or on

a portion of oneline, or on more than oneline, and they
will probably lie outside the range of the television
picture displayed on a normally tuned television set.
SPAM signals can be embeddedin radio audio transmis-
sions. In the audio of television and radio transmissions,
SP.AMsignals will probably be embeddedin a portion
of the audio range that is not normally rendered in a
form audible to the human ear. In television audio, they
are likely to lie between eight and fifteen kilohertz. In
broadcast print and data communications transmissions,
SPAM signals can accompany conventional print or
data programming in the conventional transmission
stream.

‘In television, the normal transmission location of the
preferred embodimentis in the vertical interval of each
frameofthe television video transmission. Said location

beginsat the first detectable part of line 20 of the verti-
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cal interval and continues to the last detectable part of 35
the last line of the vertical interval that is not visible on
a normally tuned television set.

In radio, the preferred normal transmissionlocation is
in the audio above the range of the radio transmission
that is normally audible to the human ear.

In broadcast print or data communications, the pre-
ferred normal transmission location for SPAM signalsis
in the same location as the conventional information.

Moreprecisely, conventional print of data information
is transmitted in SPAM transmissions. Any given in-
stance of conventional print or data informationis trans-
mitted in a SPAM information segmentthat is preceded
by a “01” header SPAM commandor a “11” header,
which command or header addresses conventional print
or data processing apparatus at subscriber stations and
causessaid apparatus to process said conventional infor-
mation in the conventional fashion. In said transmis-
sions, other SPAM commands and information address
and control subscriberstation apparatus in other SPAM
functioning.

(Hereinafter, the preferred normal location for trans-
mitting signals in any given communication medium is
called, the “normal transmission location”.)

In the preferred embodiment, while receiver station
decoder apparatus may be controlled, in fashions de-
scribed below, to detect information segment informa-
tion outside the normal transmission locations, SPAM
commands and cadence information are always trans-
mitted in normal transmission locations. In the present
invention, the object of many decodersis to detect only
command information such as meter-monitor segment
information. Having one unchanging location for the
transmission of command informationin any giventele-
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vision, radio, broadcast print, or data transmission per-
mits decoder apparatus to search just one unchanging
portion of said transmission to detect commands. Hav-
ing the same fixed location for cadence information
enables said decoder apparatus to distinguish all com-
mand information in said transmission.

Operating Signal Processor Systems . . . Introduction
Five examplesillustrate methods of operating signal

processing system apparatus. Each focuses on sub-
scriber stations where the signal processor system of
FIG. 2D and the combined medium apparatus of FIG.
1 share apparatus and operate in common.

FIG. 3 showsone such subscriber station. In FIG.3,
the decoder, 203, of FIG. 1 is also an external decoder
of the signal processor system of signal processor, 200.
Like decoders, 27, 28, and 29, in FIG. 2D, decoder, 203,
has capacity for transferring SPAM information to
buffer/comparator, 8, of signal processor, 200, and to
buffer/comparator, 14. In addition, signal processor,
200, has capacity for transferring SPAM signals from a
particular jack port ofcontroller, 12, to microcomputer,
205.

FIG.3 also shows SPAM-controller, 205C, to which
signals that are addressed to URS microcomputers, 205,
are transferred from decoder, 203, and from signal pro-
cessor, 200. SPAM-controller, 205C, is a control unit
like controller, 39, of decoder, 203, with buffer capacity
for receiving multiple inputs; RAM and ROM forhoid-
ing operating instructions and other information; EOFS
valve capacity for detecting endoffile signals and regu-
lating the flow of SPAM signals; microprocessor capac-
ity for processing; capacity for transferring information
to and receiving information from the central processor
unit (hereinafter, “CPU”’) of microcomputer, 205; and
capacity for transferring information to one or more
input buffers of microcomputer, 205. SPAM-controller,
205C, operates independently of said CPU although
said CPU has capacity to interrupt SPAM-controller,
205C, in an interrupt fashion well known in the art.
SPAM-controller, 205C, also has capacity to control
directly to the aforementioned PC-MicroKey 1300 Sys-
tem without affecting the operation of said CPU.

All five examples describe signal processing varia-
tions that relate to the FIG. 1C combining of “One
Combined Medium.” :

The first focuses on the basic operation, in “One
Combined Medium,” of decoder, 203; SPAM-con-
troller, 205C; and microcomputer, 205. Nosignals re-
quire decryption. No meter informationis collected. No
monitor information is processed. Combined informa-
tion is displayed at each subscriber station.

In the second example, the combining of FIG. 1C
occurs only at selected subscriber stations. The second
combining synch commandis partially encrypted, and
said stations are preprogrammed with particular infor-
mation that is necessary to decrypt said command. At
said stations, said command causes its own decryption
and the combining of FIG. 1C. In addition, said com-
mand causes signal processor apparatusat said stations
to retain meter information that a remotebilling agency
can use as a basis for charging the subscribers of said
stations for displaying the combined information of said
combining. At all other stations, no information is de-
crypted, no combining occurs, and no meter informa-
tion is collected.

In the third example, combined information is dis-
played at each subscriber station just as in the first ex-
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ample. In addition, monitor information is processed at
selected stations for one or more so-called “ratings”
agencies (such as the A. C. Nielsen Company) that
collect statistics on viewership and programming usage.

The fourth example provides a secondillustration of
restricting the combining of FIG. 1C to selected sub-
scriber stations through the use of encryption/decryp-
tion techniques and metering. In addition, the fourth
example shows how monitor information is collected at
selected ones of said selected stations.

The fifth example adds program unit identification
signals identified at decoders, 30 and 40, of signal pro-
cessor, 200.

In the last three examples, the first combining synch
command causes selected subscriberstations to transfer
recorded meter information and monitor information to

one or more remote computer stations of said billing
agencies and ratings agencies and causes computers at
said remote agencies to receive and process said trans-
ferred information. ‘

Each example focuses on the processing of the three
signal messages of the FIG. 1C combining. Theinfor-
mation of said messages include three combining synch
commandsand one program instructionset.

The first message is of the information associated
with the first combining synch command. Said first
command has a “01” header, an execution segment, and
a meter-monitor segmentofsix fields. Said commandis
followed by an information segment that contains said
program instruction set, and said information segmentis
followed by an end offile signal. Said first command
addresses URS microcomputers, 205, and causes said
computers, 205, to load and run the program instruction
set transmitted in the information segment. Each meter-
monitor segmentfield of said command containsinfor-
mation that identifies one of the following:

e the origin of said “Wall Street Week’ transmission,
e the subject matter of said “Wall Street Week” pro-

gram,

e the program unit of said program,
e the day of said transmission within a particular one

hundred year period,
e the supplier of the program instructionset in the infor-

mation segment following said first combining synch
command, and

e the format of said meter-monitor segment informa-
tion.

(Hereinafter, meter-monitor information that identifies
the program unit of a given program mayalso be called
the “program unit identification code”.)

The second messageis of the information associated
with the second combining synch command.Said sec-
ond commandhas a “00” header, an execution segment,
and. a meter-monitor segment of five fields and ad-
dresses URS microcomputers, 205: Said second com-
mand causes said computers, 205, to combine the FIG.
1A information of each microcomputer, 205, with the
information of FIG. 1B and transmit the combined
information to monitors, 202M. Each meter-monitor

segmentfield of the second commandcontains informa-
tion of one of the following:

e the subject matter of said ‘““Wall Street Week” pro-
gram,

e the program unit of said program,
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e the unique code of said overlay given said program
unit information,

e the minute ofsaid transmission within a particular one
month period, and

e the format of said meter-monitor segment informa-
tion.

The third message is of the information associated
with the third combining synch command. Said third
command has only a “10” header and an execution
segment and addresses URS microcomputers, 205. Said
command causes said computers, 205, to cease combin-
ing and transmit only the received composite video
transmission to monitors, 202M, and to continue. pro-
cessing in a predetermined fashion (which fashion may
be determined by the aforementioned program instruc-
tion set).

In those examples that focus on encrypted com-
mands, the meter-monitor segments of each encrypted
command includes an additional meter-monitor field:

¢ meter instructions.

In said examples, the meter-monitor formatfield infor-
mation of said. commandsreflects the presence of said
additional field.

As described above, said signals are of binary infor-
mation with error correcting bit. information and are
embedded, transmitted, and received in the normal
transmission pattern of the “Wall Street Week’’ televi-
sion transmission. ‘

All subscriber station apparatus are fully prepro-
grammed to perform automatically each step of each
example. No manual step is required at any station.

In each example, the apparatus of FIG. 3 are prepro-
grammed to detect embedded signal information, to
transfer said information to addressed apparatus, and to
operate under controlof said information. Apparatus of
decoder, 203, are preprogrammedto detect signal infor-
mation embedded in the normal transmission pattern
and to correct, convert, and transfer said information to
its addressed apparatus. Apparatus of signal processor,
200, are preprogrammed to decrypt information upon
instruction and to transfer information to its addressed

apparatus. For one or more remote services that meter
and charge subscribers for the use of information or that
audit such remote metering services, apparatus ofsignal
processor, 200, are preprogrammed to select, process,
and record meter information and to transfer recorded
meter information to one or more remote station com-

puters.
In each example, the EOFSvalves located at control-

ler, 39, of decoder, 203; at buffer/comparator, 8, of
signal processor, 200; and at SPAM-controller, 205C,
are preprogrammedto detect end offile signals that
consist of eleven sequentially transmitted EOFS
WORDs. Thus the binary information of eleve-
n—“00001011"—is at the EOFS Standard Length Lo-
cation of each of said EOFSvalves.

In the third, fourth, and fifth examples, appropriate
- apparatus of FIG. 3 are also preprogrammed to assem-
ble, record, and transmit to one or more remote loca-
tions monitor information for one or more services that

sample selected subscriber stations (said stations being
preprogrammedfor this purpose) to collect statistical
data on programmingand information usage and/or to
audit selectively the customer accounting of remote
meter services.
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In each example, receiving SPAM signal information
at each apparatus of FIG. 3 causes subscriber station
apparatus automatically to process said information in
the preprogrammedfashions of said apparatus.

At the outset of each example, particular meter re-
cord information of prior programming exists at a par-
ticular location at buffer/comparator, 14, of signal pro-
cessor, 200. Said record information documents the fact
that before receiving the ‘“‘Wall Street Week” program,
tuner, 215, transmitted to monitor, 202M, particular
programming that contained embedded SPAM com-
mands and information with particular meter instruc-
tions. Information of said commands and information

caused buffer/comparator, 14, to retain said meter re-
cord information. In the third and subsequent examples,
monitor record information of said prior programming
also exists at a particular location at said buffer/com-
parator, 14, associated with the source mark of decoder,
203.

In each example, the recorder, 16, of signal processor,
200, has reacheda level of fullness where the recording
of the next signal record received from the buffer/com-
parator, 14, of signal processor, 200, will cause the
quantity of signal records recorded at recorder, 16, to
equal or exceed the particular fullness information of
said recorder, 16. Whenever said quantity equals or
exceeds said fullness information, recorder, 16, is pre-
programmed to commencesa particular telephonesig-
nal record transfer sequencethat is fully automatic for
which recorder, 16; controller, 20; auto dialer, 24; and
telephone connection, 22, are each preprogrammed.
Under control of the preprogrammedinstructions of
said sequence, signal processor, 200, telephones one or
more remote billing station computers and/or one or
more remote monitor information collection station

computers and transfers selected record information to
said computers.

In each example, ail receiver station apparatus is on
and fully operational.

Operating Signal Processor Systems—Example #1

The first example elaborates on the FIG. 1C combin-
ing described above in “One Combined Medium” and
focuses on the operation of decoder, 203, SPAM-con-
troller, 205C, and microcomputer, 205, on the execution
of controlled functions, and on the use of cadenceinfor-
mation to organize signal processing. The example be-
gins as divider,4, starts to transfer to decoder, 203,in its
outputted composite video transmission, the embedded
binary information ofthe first message. At the outset of
example #1, controller, 39, of decoder, 203, and SPAM-
controller, 205C, have each identified an end offile
signal and await header information.

Receiving said embedded binary information at de-
coder, 203, (which does not include a filter, 31, ora
demodulator, 32, because its input is a composite video
transmission) causes line receiver, 33, automatically to
detect and transfer said embedded informationto digital
detector, 34, which automatically detects the binary
information with correcting information in said embed-
ded information and transfers said binary information
with correcting information to controller, 39. Using
forward error correction techniques, well knownin the
art, and employing particular correcting information,
controller, 39, automatically checks said information, as
it is received, and corrects it as necessary then discards
said particular correcting information retaining only the
corrected information. Using conversion protocol tech-
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niques, well knownin the art, controller, 39, then auto-
matically converts said corrected information into bi-
nary information that receiver station apparatus can
receive and process. In this fashion, the binary informa-
tion of the first message—moreprecisely, the first com-
bining synch commandandits associated program in-
struction set and end offile signal—are received and
converted at decoder, 203.

Once the information of any given point-to-mul-
tipoint SPAM transmission has been checked, cor-
rected, and converted in the foregoing fashion, sub-
scriber station apparatus communicate said information
point-to-point using flow control and error correction
techniques, well known in the art, that include hand-
shaking and requesting retransmission. Thereafter, any
given transmission of SPAM information, so corrected
and converted, contains not only bits of communicated
SPAMinformation but also so-called “parity bits” that
convey error correcting information. At present, the
conventional practiceis for every ninth bit to be a parity
bit that is used, in a fashion well known in the art, to
check the correctness of the preceding eight bits, or
“byte,” of communicated data.

Frequently in this disclosure, specific quantities of
bits and bit locations are cited. Said bits are often speci-
fied as being “sequential” and “in their order after con-
version,” and said bit locations are often “contiguous.”
Unless otherwise stated, said quantities refer only to bits
of communicated SPAM information and bit locations
that hold communicated SPAM information. No at-

tempt is made to accountfor the presenceofparity bits
among transmitted bits of SPAM information or at
particular memory locations because techniques for
distinguishing bits of communicated data from parity
bits and for processing bits of communicated informa-
tion separately from parity bits are well known in the
art.

Automatically, after said binary information is con-
verted, said information is inputted to the EOFS valve
of controller, 39, which processes said information in
the fashion described above, comparing each signal
word ofsaid information to EOFS WORD information

and transferring said binary information, signal word by
signal word, until an end of file signal is detected.

Receiving the header and execution segmentofsaid
first. message causes controller, 39, to determine that
said message is addressed to URS microcomputers, 205,
and to transfer said message to microcomputer, 205. So
transferring said messageis the controlled function that
the information said header and execution segment
cause controller, 39, to perform. Automatically, as said
EOFSvalve transfers converted binary information of
said first message, controller, 39, selects and records at
particular SPAM-header register memory a particular
preprogrammed constant numberofthefirst converted
bits of said binary information. Said constant numberis
the numberofbits in a SPAM command header. (Here-
inafter, said constant numberis called “H’’.) From the
first bit of said binary information, H bits are selected
and recorded, in their order after conversion, at said
SPAM-header memory. Then, automatically, control-
ler, 39, determines that said information at SPAM-
header memory (which is the “Ol” header of the first
combining synch command and designates a SPAM
command that is followed by an information segment)
does not match particular 11-header-invoking informa-
tion that is “11”. (In other words, the header of said
message does not designate a SPAM message that con-
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sists of a header followed immediately by an informa-
tion segment.) Not resulting in a match causes control-
ler, 39, automatically to select a second preprogrammed
constant number of next bits and record said bits, in
their order after conversion, at particular SPAM-exec
register memory. Said second constant numberis the
particular numberofbits ina SPAM execution segment.
(Hereinafter, said second constant number is called
“X”.) Beginning with the next bit of said binary infor-
mation immediately after said H bits, controller, 39,
selects X bits and recordssaid bits, in their order after
conversion, at said SPAM-exec memory. Then, auto-
matically, by comparing the information at said SPAM-
exec memory (which information is the execution seg-
ment ofthe first combining synch command) with pre-
programmed controlled-function-invoking information,
controller, 39, determines that said information at mem-
ory matches particular this-message-addressed-to-205
information that causes controller, 39, to execute partic-
ular preprogrammed transfer-to-205 instructions. Said

- instructions cause controller, 39, to transfer to SPAM-
controller, 205C, the SPAM message associated with
the particular information at SPAM-header memory.
Automatically, said instructions cause controller, 39, to
activate the output port that outputs to SPAM-con-
troller, 205C, then compare said information at SPAM-
header memory to preprogrammed header-identifica-
tion information. Automatically, controller, 39, deter-
mines that said information matches particular “01”
information. Said match causes controller, 39, automati-
cally to execute particular transfer-a-01-or-an-11-head-
er-message instructions.

A. “01” header distinguishes a message that contains
lowest priority information. Any given instance of a
message with a “01” header ends with an end offile
signal. Accordingly, said instructions cause controller,
39, to transfer, from thestart of said message, all infor-
mation received from said valve until said valve detects

and transfers the information of an end offile signal.
Automatically controller, 39, commences transferring
said binary information, starting with said first H bits
and transferring said information in its order after con-
version, signal word by signal word, as said binary
information is outputted by said EOFS valve. In due
course, the EOFS valve of controller, 39, receives the
last signal word of the information segmentofsaid first
message. Tosatisfy the final rule of message composi-
tion cited above, said word, being an instance of a final
signal word preceding an end of file signal, contains
MOVE bit information and is not an EOFS WORD.
Said valve transfers said word which causes controller,

39, to transfer said word to SPAM-controller, 205C.
(When said vaive receives information of the next signal
word after said word, the information of the EOFS
WORD Counter of said valve is 00000000” because
said word contained MOVEbit information.)

Immediately after embedding and transmitting said
last word, the aforementioned program originating stu-
dio that is the original transmission station of the pro-
gramming of “One Combined Medium” generates and
embeds an end offile signal in said programming and
transmits said signal. More precisely, said studio gener-
ates, embeds, and transmits eleven consecutive EOFS
WORDsofbinary information.

Receiving said firsts EOFS WORDcausessaid valve
to place informationof said WORD at the EOFS Word
Evaluation Location of said valve and to compare the
information at said Location to the EOFS WORD at
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the EOFS Standard Word Location of said valve. A
match results, causing said valve, in the fashion de-
scribed-above, to increase the value of the information
at said EOFS WORD Counter by an increment of one
from “00000000” to “00000001”. Automatically said
valve determines, in the fashion described above, that
the “00000001” at said EOFS WORD Counter does not
match the “00001011” at said EOFS Standard Length
Location which causes said valve to cause the apparatus
that inputs signal words to said valve to transfer to said
valve the next signal word of said message.

In this fashion, said valve processes sequentially the
inputted information of each of the next ten EOFS
WORDs,eachtime increasing the valueof the informa-
tion at said EOFS WORD Counterby an increment of
one. When, in the course of the word evaluation se-
quence of the eleventh and last EOFS WORD,said
valve so increases said value, the information at said
Counter is “00001011”. Automatically said valve deter-
mines that said “00001011” matches the “00001011” at

said EOFS Standard Length Location which causes
said valve to execute the-complete-signal-detected in-
structions described above in “Detecting End of File
Signals.” Said instructions cause said valve to initiate
the transmission of the aforementioned EOFS-signal-
detected information to the CPU of controller, 39, as.an

interrupt signal then to wait for a control instruction
from controller, 39, before processing inputted informa-

_ tion further.
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Receiving said EOFS-signal-detected information at
said CPU causes controller, 39, to determine, in a prede-
termined fashion, that said endoffile signal is part of a
SPAM message being transferred under control ofin-
structions invoked by  transfer-to-addressed-apparatus
information. Said determining causes controller, 39,
automatically to transmit the aforementioned transmit-
and-wait instruction to said valve which causes said
valve to transfer one complete end offile signal (which
signal is automatically transferred by controller, 39, to
SPAM-controller, 205C). Automatically, said valve
outputs, sequentially, the binary information of eleven
instances of an EOFS WORD;thensets the information
at said EOFS WORD Counterto “00000000”;initiates
transmission of the aforementioned complete-and-wait-
ing information to the CPU of controiler, 39, as an
interrupt signal; and commences waiting for a control
instruction from controller, 39, before processing next
inputted information. In so doing, controller, 39, trans-
fers an end offile signal as a part of said first message
and ensures that apparatus to which said message is
transferred receive all cadence information necessary to

process said message.
Havingtransferred the binary information ofsaid first

message, controller, 39, prepares all apparatus of de-
coder, 203, as required, to receive the next instance of
SPAM message information. Automatically, controller,
39, deactivates all output ports; compares the informa-
tion at said SPAM-headerregister memory to particular
preprogrammed

cause-retention-of-exec information that is “01” and
determines a match which causes controller, 39, to
transfer information of said information at SPAM-exec

register memory to particular SPAM-last-Oi-header-
exec register memory (thereby placing information of
the execution segment of the first combining synch
commandat said SPAM-last-01-header-exec memory);
then causes.all apparatus of decoder, 203, to delete from
memoryall information of said binary information ex-
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cept information at said SPAM-last-01-header-exec
memory. Then, after receiving said complete-and-wait-
ing information, controller, 39, transmits particular reo-
pen-flow instructions that cause said EOFS valve to
recommenceprocessing andtransferring inputted signal
wordsin its preprogrammedfashion, and controller, 39,
commences waiting to receive from said valve the bi-
nary information of a subsequent SPAM header.

Cf said information at SPAM-exec memory had
failed to match any controlled-function-invoking infor-
mation at the aforementioned comparing,said failure to
match would havesignified that the subscriberstation-
of FIG. 3 did not have capacity to execute the con-
trolled function of said command. Whenever compar-
ing execution segment information of any given com-
mand to preprogrammed controlled-function-invoking
information at any given subscriber station SPAM ap-
paratus results in a failure to match, said failure to
match causes said apparatus to discard all received
information of the message of said execution segment.
In the case of a “01” header message such as saidfirst
message, said apparatus discards all received informa-
tion, except information at register memory, until the
EOFSvalve of said apparatus, operating in the afore-
mentioned fashion, transfers said EOFS-signal-detected
information to the CPU of said apparatus. Said appara-
tus discards said information, in a fashion described
morefully below, by placing each successively received
signal word at a particular memory location, and in so
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doing, overwriting and obliterating the information of 30
the prior signal word. Then receiving said EOFS-sig-
nal-detected information causes said apparatus to trans-
mit the aforementioned discard-and-wait instruction to
said valve causing said valve, in its preprogrammed
discard-and-wait fashion, to discard all information of
the end offile signal of said message, set the information
of the EOFS WORD Counter of said valve to
“00000000”, then transmit said complete-and-waiting
information to said apparatus. Said complete-and-wait-
ing information causes said apparatus to perform all
functions performed by controller, 39, in the foregoing
paragraph.)

At SPAM-controller, 205C, of the subscriber station
of FIG. 3 (and at SPAM-controllers, 205C, of URS
microcomputers, 205, at other subscriber stations), re-
ceiving said transferred binary information ofthe first
message causes all apparatus automatically to process.
the information of said message in the preprogrammed.
fashions of said apparatus.

Automatically the EOFS valve of SPAM-controller,
205C, commencesprocessing and transferring said in-
formation until an end offile signal is detected.

Receiving the header and execution segment of said
first message causes SPAM-controller, 205C, to deter-
mine the controlled function or functions that said mes-

sage instructs URS microcomputers, 205, to perform
and to execute the instructions of said functions. Auto-

matically, as said valve transfers information, SPAM-
controller, 205C, selects the first H converted bits of
said information and records said bits at particular
SPAM-header-@205 register memory, then determines
that said information at SPAM-header-@205 memory
(whichis the “01” headerofthe first message) does not
match particular 11-header-invoking-@205 information
that is “11”. Not resulting in a match causes controller,
39, automatically to select the next X bits of said trans-
ferred binary information and recordsaid bits at partic-
ular SPAM-exec-@205 register memory. Automati-
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tion at said SPAM-exec-@205 memory (which informa-
tion is the execution segment of the first combining
synch command) with preprogrammed controlled-
function-invoking-@205 information. Said comparing
results ina match with particular execute-at-205 infor-
mation that causes SPAM-controller, 205C, to invoke
particular preprogrammed load-run-and-code instruc-
tions that control the loading of particular binary infor-
mation at the main RAM of microcomputer, 205; the
runningof the information so loaded; and the placing of
particular identification code information at particular
SPAM-controller memory. Said binary information
that is loaded and run is the information that begins at
the first bit of the information segmentthat followssaid
X bits, continues through the last bit of said segment,
andis, in the “One Combined Medium”application, the
information of said program instruction set. Automati-
cally, SPAM-controller, 205C, executes said load-run
and-codeinstructions.

(No change takes place between controller, 39, and
SPAM-controller, 205C, in the information of the exe-
cution segmentofthe first combining synch command.
Thusthe binary imageofthe particular controlled-func-
tion-invoking information that said information matches
at controller, 39—more precisely, the aforementioned
particular_this-message-addressed-to-205 —informa-
tion—is identical to the binary image of the particular
controlled-function-invoking-@205 information that
said information matches at SPAM-controller,

205C—said particular execute-at-205 information.
While said this-message-addressed-to-205 information
and said execute-at-205 information are identical in

image, they bear different names in this specification
because they invoke different controlled functions. This
is but one of many instances in this specification where
a given SPAM commandinvokes different controlled
functions at different apparatus because the apparatus
are preprogrammed differently.)

To load and run said information, SPAM-controller,
205C, must locate the position, in said transferred bi-
nary information,ofsaidfirst bit and said last bit. Under
control of said load-run-and-code instructions, SPAM-
controller, 205C, compares the information at said
SPAM-header-@205 memory with particular prepro-
grammed header-identification-@205 information and
determines that said information at memory matches
particular “01” information. In other words, to locate
said first bit; SPAM-controller, 205C, must process the
command information of an “01” header message in-
cluding the length token of a meter-monitor segment.

Under control of said load-run-and-codeinstructions,
said match causes SPAM-controller, 205C, automati-
cally to execute particular preprogrammed process-
length-token-@205 instructions. Automatically, said
instructions cause SPAM-controller, 205C, to select a
third preprogrammed constant numberof next bits and
record said bits at particular memory. Said third con-
stant number is the particular numberofbits in an in-
stance of SPAM meter-monitor format field length
token information. (Hereinafter, said third constant
number is called “L’”’.) Beginning with the bit of said
transferred binary information immediately after the
last of said X bits, SPAM-controller, 205C, selects L
bits and recordssaid bits, in their order after conver-

sion, at particular SPAM-length-info-@205 register
memory. Automatically SPAM-controller, 205C, com-
pares the information at said SPAM-length-info-@205
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memory with preprogrammed token-comparison-@205
information and determines that said information at

memory matches particular token-comparison-@205
information (which particular information is called,
hereinafter, ‘““W-token information”). Said match causes
SPAM-controller, 205C, to place particular prepro-
grammedbit-length-numberinformation at said SPAM-
length-info-@205 memory. (Said particular bit-length-
numberinformationis called, hereinafter, ‘““w-bits infor-
mation”.) Said information is the precise numberofbits,
following the last of said L bits, that remain in the me-
ter-monitor segment of the command associated with
said length token. Said numberis not a preprogrammed
constant value suca as H, X, and L thatis the same for
every SPAM command with a meter-monitor segment.
Rather, said numberis a variable that may differ from
one SPAM meter-monitor segment to the next. More
precisely, it is, for any given meter-monitor segment, a
selected one of several preprogrammed bit-length-num-
ber information alternatives. (Hereinafter, the number
of the particular selected bit‘length-numberalternative
associated with any given length tokenis called “MMS-
L” to signify that said numberis L bits less than. the
numberbits in the meter-monitor segmentin which said
length token occurs.)

Having.executed said process-length-token-@205
instructions.and continuing under control of said load-
run-and-code instructions, automatically SPAM-con-
troller, 205C, adds L to the information (of MMS-L)at
said SPAM-length-info-@205 memory and,in so doing,
determines the exact numberofbits in the meter-moni-

tor segment of said command (which is also the exact
numberofbits from the first bit after the last of said X

bits to the last bit of said command). (Hereinafter, the
exact number of bits in any given meter-monitor seg-
ment is called, “MMS”.) Then SPAM-controller, 205C,
causes information of the first MMSbits of said trans-
ferred binary information that begin immediately after
the last of said X bits to be stored at particular MMS-
memory of SPAM-controller, 205C. In so doing,
SPAM-controller, 205C, retains information of the me-
ter-monitor segment of said first message. Then, auto-
matically, SPAM-controller, 205C, executes particular
preprogrammedinstructions, including assess-padding-
bit-@205 instructions, that are described more fully
elsewhere in this specification and that cause said
SPAM-controller, 205C, to identify the particular sig-
nal word, associated with the command information of
said first message, that is the last signal word before the
first signal word of the information segment of said
message.

Then SPAM-controller, 205C, commences loading
information at the main RAM of microcomputer, 205.
Automatically, under control of said load-run-and-code
instructions, SPAM-controller, 205C, instructs mi-
crocomputer, 205, to commence receiving information
from SPAM-controller, 205C, and loading said infor-
mation at particular main RAM,in a fashion well
known in. the art. Automatically SPAM-controller,
205C, commences transferring information to mi-
crocomputer, 205, beginning with said selected signal
word. Automatically, as microcomputer, 205, receives
said information, microcomputer, 205, loads said infor-
mation at particular main RAM. ,

In due course, the EOFS valve of SPAM-controller,
205C, receives the aforementionedlast signal word of
the information segmentofsaid first message, whichis
the last signal word of said program instruction set, and
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transfers said word which causes SPAM-controller,
205C,to transfer said word to microcomputer, 205, and
microcomputer, 205, to load said word at said RAM.
(After transferring said word, the information of the
EOFS WORD Counter ofsaid valve is “00000000”.)

Then said valve commences receiving information of
the eleven EOFS WORDssequentially outputted by
the EOFS valve of controller, 39, which information
constitutes the end offile signal in said transferred bi-
nary information. Receiving thefirst EOFS WORDof
said eleven causes the EOFS valve of SPAM-con-

troller, 205C, to commence retaining information of
said WORDin the fashion described above.Said retain-

ing causes SPAM-controller, 205C, to stop transferring
information to microcomputer, 205, and microcom-
puter, 205, to stop loading information at said RAM.As
said valve receives all said EOFS WORDinformation,

said valve detects said end of file signal just as the
EOFSvalve of controller, 39, detected the end offile
signal in the binary information inputted to said valve.
When,in the course of the word evaluation sequence of
the eleventh and last EOFS WORD in said information,
the EOFSvalve of SPAM-controller, 205C, determines
that the information at the EOFS WORD Counter of
said valve matches the information at the EOFS Stan-

dard Length Location of said valve, said valveinitiates
the transmission of the aforementioned EOFS-signal-
detected information to the CPU of SPAM-controller,

205C,as an interrupt signal and commences waiting for
a control instruction from said CPU.

Receiving said EOFS-signal-detected information at
said CPU while undercontrol of said load-run-and-code
instructions causes SPAM-controller, 205C, to cease
loading and execute the remainderof said load-run-and-
code instructions. Automatically SPAM-controller,
205C, causes microcomputer, 205, to cease loading
information at said RAM and execute the information
so loaded as so-called “machine executable code” of

one so-called “job.” Because information of said end of
file signal is no longer needed, said instructions cause
SPAM-controller, 205C, to transmit the aforemen-
tioned discard-and-wait instruction to said valve. Said
instruction causes said valve to set the information at
said EOFS WORD Counter to “00000000” without

transferring any information of said detected end offile
signal; to initiate transmission of the aforementioned
complete-and-waiting information to the CPU of
SPAM-controller, 205C, as an interrupt signal; and to
wait for a control instruction from SPAM-controller,

205C, before processing next inputted information.
Then SPAM-controller, 205C, commences executing

the code portion of said load-run-and-codeinstructions.
The instructions of said portion cause SPAM-con-
troller, 205C, to compare the information at said
SPAM-header memory to particular load-run-and-
code-header information that is “01”. A match results

(which indicates that said first message contains meter-
monitor information). Said match causes SPAM-con-
troller, 205C, to execute particular preprogrammed
evaluate-meter-monitor-format instructions and locate-

program-unit instructions. Under control of said in-
structions and in a fashion that is described morefully
below, SPAM-controller, 205C, locates the “program
unit identification code” information in the information

of the meter-monitor segment stored at said MMS-
memory. Then said code portion instructions cause
SPAM-controller, 205C, to place said code information
at particular SPAM-first-precondition register memory.
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In so doing, SPAM-controller completessaid load-run-
and-code instructions and completes the controlled
functions executed by the execution segment informa-
tion of said first message.

Having completed said controlled functions, auto-
matically SPAM-controller, 205C, prepares to receive
the next instance of SPAM message information. Auto-
matically, SPAM-controller, 205C, compares the infor-
mation at said SPAM-header-@205 register memory to
particular preprogrammed  cause-retention-of-exec-
@205 information thatis “01” and determines a match
which causes SPAM-controller, 205C,to transfer infor-
mation of said information at SPAM-exec-@205 regis-
ter memory to particular SPAM-last-0l-header-exec-
@205 register memory. Then SPAM-controller, 205C,
causes all apparatus of SPAM-controller, 205C, to de-
lete from memory all information of said transferred
binary information except information at said SPAM-
first-precondition and SPAM-last-01-header-exec-
@205 memories. Finally, after receiving said complete-
and-waiting information, SPAM-controller, 205C,
transmits particular instructions that cause said EOFS
valve to commence processing and transferring input-
ted signal words, in its preprogrammed detecting fash-
ion, and SPAM-controller, 205C, commences waiting
to receive from said valve the binary information of a
subsequent SPAM header.

As described in “One Combined Medium” above,

loading and running said program instruction set causes
microcomputer, 205, (and URS microcomputers, 205,at
other subscriber stations) to place appropriate FIG. 1A
image information at particular video RAM.In addi-
tion, running said set also causes microcomputer, 205,
after completing placing said image information at said
RAM,to transfer particular number-of-overlay-comp-
leted information and instructions to SPAM-controller,
205C. Said information and instructions cause SPAM-

controller, 205C, to place the number “00000001” at
particular SPAM-second-precondition register memory
at SPAM-controller, 205C, signifying that said image
information representsthefirst overlay of its associated
video program.

(Had said information at SPAM-exec-@205 memory
failed to match any execute-at-205 information at the
aforementioned comparing, SPAM-controller, 205C,
would have discarded discard all received information

of the messageofsaid information at SPAM-exec-@205
in the fashion described above.)

Operating S. P. Systems .. . Example #1 (Second
_ Message)

Subsequently, the embedded information of the sec-
ond message, which conveys the second combining
synch command, is transferred from divider, 4, to de-
coder, 203.

In the same fashion that applied to the first message,
receiving said embedded information causes the appara-
tus of decoder, 203, to detect, check, correct as neces-
sary, and convert said information, into binary informa-.
tion of said second message. Automatically the EOFS
valve of controller, 39, processes and transfers said
information, signal word by signal word.

Aswith the first message, receiving the header and
execution segment of said second message causes con-
troller, 39, to determine that said message is addressed
to URS microcomputers, 205, and to transfer said sec-
ond message accordingly. Automatically, as said valve
transfers said binary information, controller, 39, selects
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the first H converted bits and recordssaid bits, in their
order after conversion, at said SPAM-header register
memory. Automatically controller, 39, determines that
the information at said memory (which is the “00”
header of the second combining synch command and
signifies a SPAM command with a meter-monitor seg-
ment but no information segment) does not match said
11-header-invoking information thatis “11”. Not resuit-
ing in a match causes controller, 39, automatically to
select the next X bits of said binary information immedi-
ately after said H bits, the execution segment of the
second combining synch command, and record said X
bits, in their order after conversion, at said SPAM-exec
register memory. Then, automatically, by comparing
the information at said SPAM-exec memory with said
controlled-function-invoking information, controller,
39, determines that said information at memory matches
particular preprogrammed this-message-addressed-to-
205 information that invokes said transfer-to-205 in-
structions. Automatically, controller, 39, executes said
instructions; activates the output port that outputs to
SPAM-controller, 205C; compares said information at
SPAM-header memory to header-identification infor-
mation; and determines that said information matches
particular “00” information. (In other words, the header
of said second message is ‘00”.) Said match causes
controller, 39, automatically to invoke particular pre-
programmedtransfer-a-00-header-messageinstructions.

A “00” header distinguishes a message that contains
intermediate priority information but no lowestpriority
information. To identify the length and last bit of a “00”
header message, controller, 39, must process length
token information and may need to execute the afore-
mentioned assess-padding-bit instructions to determine
whether a full signal word of padding follows thelast
signal word in which command information occurs.

Automatically, said transfer-a-00-header-message
instructions cause controller, 39, to execute particular
preprogrammedprocess-length-token instructions. Said
instructions cause controller, 39, to select the first L bits
of said binary information immediately after the last of
said X bits and record said selected bits, in their order

after conversion, at particular SPAM-length-info regis-
ter memory. Said L bits are the bits of the length token
of said “00” header message. Automatically controller,
39, compares the information at said SPAM-length-info
memory to preprogrammed token-comparison informa-
tion and determines that said information at memory
matches particular X-token information. (Said X-token
information is different token-comparison information
from the W-token information matched by the length-
token of the first message of example #1.) Said match
causes controller, 39, automatically to select particular
preprogrammed x-bits information that is bit-length-
number information associated on a one to one basis
with said X-token information and to place said x-bits
information at said SPAM-length-info memory. The
numeric value of said x-bits information is the MMS-L,

the precise numberofbits, after the last of said L bits,
that remain in the meter-monitor segment associated
with said L bits.

Then said transfer-a-00-header-message instructions
cause controller, 39, to execute particular prepro-
grammed determine-command-information-word-
length instructions. Said instructions cause controller,
39, to add a particular preprogrammed constant number
that is the sum of H plus X plus L to the x-bits informa-
tion at said SPAM-length-info memory. (Hereinafter,
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said constant is called “H+X-+L”.) In so doing, con-
troller, 39, determines the number of bits in the com-
mand information of said “00” header message. Then
controller, 39, divides the numeric information at said
memory by the numberofbits in one signal word and
stores the quotient of said dividing at said SPAM-
length-info memory. By determining said quotient, con-
troller, 39, determines the number of signal words in
said command information. (Said quotient may be an
integer or a so-called “floating point number”that is a
whole number plus a decimal! fraction.)

Having determined said number of signal words,
controller, 39, can determine whether or not the possi-
bility exists that an instance of the aforementioned full
signal word of padding bits follows thelast signal word
of said numberof signal words. If said commandinfor-
mation fills a whole numberof signal wordsplus a deci-
mal fraction, the last signal word in which command
information occurs is not completely filled by command
information bits. Padding bits that are MOVE bits fill
out said signal word, and nopossibility exists that a full
signal word of padding bits follows said signal word.
On the other hand,if said command information fills a
whole number of signal words exactly, the last signal
word in which command information occurs is com-

pletely filled by commandinformation bits. The possi-
bility exists that. said signal word may contain no
MOVEbit information and that a full signal word of
padding bits may follow said signal word.

To determine whether said possibility exists, said
transfer-a-00-header-message instructions cause con-
troller, 39, to execute particular preprogrammed evalu-
ate-end-condition instructions. In a fashion well known
in the art, said instructions cause controller, 39, to iden-
tify the largest integer that is less than or equal to the
information at said SPAM-length-info memory and
place information of said integer at particular working
register memory. Then controller, 39, compares the
information at said working memoryto the information
at said SPAM-length-info memory. (For the informa-
tion ofsaid largest integer to equal the information of
said quotient means that said quotient is an integer, that
said command information fills a whole numberofsig-
nal words exactly, and that the possibility exists that a
full signal word of padding bits does follow the last
signal word in which command information occurs.) If
the information at said working memory is equal to the
information at said SPAM-length-info memory, said
instructions cause controller, 39, to place “0” informa-
tion at particular SPAM-Flag-working register mem-
ory. Otherwise said instructions cause controller, 39, to
place “1” information at said memory.

Then said transfer-a-00-header-message instructions
cause. controller, 39, to execute particular prepro-
grammed calculate-number-of-words-to-transfer in-
structions. Automatically, controller, 39, compares the
information at said SPAM-Flag-working memory to
particular end-condition-comparison information thatis
“Q”, (If the information at said SPAM-Flag-working
memory is “0”, said command information fills a whole
numberof signal words exactly; said whole numberis
the integer information at said working memory;but the
last signal word of commandinformation must be evalu-
ated to ascertain whetherit contains MOVE bit infor-

mation.) Under control ofsaid instructions, resulting in
a match with said “0” information causes controller, 39,

to subtract one (1) from the numeric valueofthe integer
&0 information at said working memory. (On the other
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hand, if the information at said SPAM-Flag-working
memory is “1”, said command information only par-
tially fills the last of a whole number of signal words
exactly; MOVE bitsfill the remainderofthe last of said
words; and said whole number is one greater than said
largest integer informationthatis at said working mem-
ory.) Under controlofsaid instructions, not resulting in
a match with said “0” information causes controller, 39,
to add one to the numeric value of the integer informa-
tion at-said working memory.

Next said transfer-a-00-header-message instructions
cause controller, 39, to execute particular prepro-
grammed commence-transfer instructions. Said instruc-
tions cause controller, 39, to transfer a particular num-
ber of signal words of said commandinformation,start-
ing with the signal word in which thefirst of said first
H bits occurs and transferring said information in its
order after conversion, signal word by signal word.
Said number is the numeric value of the integer infor-
mation at said working memory.

Finally, said transfer-a-00-header-message instruc-
tions cause controller, 39, to execute particular prepro-
grammed evaluate-padding-bits-? instructions that
cause controller, 39, to compare the information at said
SPAM-Flag-working memory to particular continue-?
information that is “0”.

Notresulting in a match meansthat, under control of
said commence-transfer instructions, controller, 39, has
transferred all command information .of said “00”

header message and nopossibility exists that a full signal
word of padding bits ends said message. Accordingly,
not resulting in a match causes controller, 39, to com-
plete said transfer-a-00-header-message instructions.

On the. other hand, resulting in a match means that
controller, 39, has transferred all but the last signal
word of commandinformation, and said word must be
evaluated to ascertain whether it contains MOVEbit
information. Accordingly, resulting in a match causes
controller, 39, to execute the aforementioned assess-
padding-bit instructions. Said instructions cause con-
troller, 39, to compare said last word to particular pre-
programmed end?-EOFS-WORDinformation that is
the information of one EOFS WORD.If no match
results, said wordis the last word of said message. Oth-
erwise,one full signal word of paddingbits follows said
word and ends said. message. Accordingly, when said
last word is compared to said EOFS WORD informa-
tion, not resulting in a match causes controller, 39, to
transfer just said last signal word, but resulting in a
match causes controller, 39, to transfer said last signal
word then the signal word, in said binary information,
that is immediately after said signal word. In so doing,
controller, 39, transfers the complete binary informa-
tion of the message of the instance of header informa-
tion at said SPAM-header memory and completes said
transfer-a-00-header-message instructions.

Two specific cases illustrate the operation of said
transfer-a-00-header-message instructions. One focuses
on the “00” header message of FIG. 2H. The other
focuses on the message of FIG. 2K.In either case, the
signal wordsare eight-bit bytes, H equals two, X equals
six, L equals two, and H+X+L equals ten. In both
cases, controller, 39, is preprogrammed with token-
comparison information, including particular 01-token
information that is “01” and is associated, on a one to
one basis, with particular preprogrammed 01011-bits
information that is the binary representation of eleven
and particular 11-token information that is “11” andis
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associated, on a oneto onebasis, with particular prepro-
grammed 10110-bits information that is the binary rep-
resentation of twenty-two. In both cases, when said
instructions are invoked, information ofthe first H (that
is, the first two) bits of the message being processed has
been recorded at SPAM-header memory and informa-
tion of the next X (that is the next six, the third through
the eight bits) has been recorded at SPAM-exec mem-
ory. Thussaid instructions process binary information
that commencesat the bit that is located immediately
after the eighth bit of said message which eighth bit is
the last of said X bits.

FIG. 2H shows oneinstance of a message that con-
tains command informationthatfills a whole number of

signal words plus a decimal fraction. Said command
information fills two bytes plus five bits (that is, 2.625
bytes). Three padding bits that are MOVEbits have
been added to the third byte of said messageto fill out
said byte. ,

Whensaid transfer-a-00-header-message instructions
are executed in the course of the processing of the mes-
sage of FIG. 2H,said instructions cause processing to
proceed in the following fashion.

Said process-length-token instructions are executed
and cause controller, 39, to select the first two bits of
said binary information immediately after said eighth bit
and recordsaidbits at said SPAM-length-info memory.
Said twobits are “01”, the length-token of said message.
(After said bits are recorded at said memory,the infor-
mation at said memory is ‘0000000000000001”’.) Auto-
matically controller, 39, commences comparing the
information at said SPAM-length-info memory to said
token-comparison information. In the course of said
comparing, controller, 39, automatically places at 35
particular working register memory said 01-token infor-
mation that is “01”. (After said information is placed at
said memory, the information at said. memory is
*0000000000000001°.) Automatically, controller, 39,
compares the information at said SPAM-length-info
memory to the information at said working memory,
and a match results. Said match causes controller, 39,
automatically to select said 01011-bits information that
is the binary representation of eleven and place said
information at said SPAM-length-info memory.
(Eleven, which is the numeric value of said 01011-bits
information, is the MMS-Lof said message.)

Then automatically said determine-command-infor-
mation-word-length instructions are executed. Said
instructions cause controller, 39, to add H+X+L,
which is the binary representation of ten, to the infor-
mation at said SPAM-length-info memory.In so doing,
controller, 39, places at said SPAM-length-info memory
the numeric value of the numberofbits in the command

information of said message—twenty-one (which is
eleven plus ten). Then controller, 39, divides the nu-
meric value information at said memory (twenty-one)
by the numberofbits in one byte (eight) and stores the
quotientof said dividing (which quotientis 2.625 andis
stored in a floating point fashion) at said SPAM-length-
info memory. In so doing, controller, 39, determines
that said command information occupies 2.625 bytes.

Next said evaluate-end-condition instructions are
executed. Said instructions cause controller, 39, to iden-

tify the integer two (2) as the largest integer thatis less
than or equal to the 2.625 information that is at said
SPAM-length-info memory and to place binary infor-
mation ofsaid integer, two (2), at said working register
memory. Automatically controller, 39, compares said
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two (2) information at working memory to said 2.625
information at SPAM-length-info memory. Because the
information at said working memory is not equal to the
information at said SPAM-length-info memory, con-
troller, 39, automatically places “1” information at said
SPAM-Flag-working register memory.

Then said calculate-number-of-words-to-transfer in-
structions are executed. Automatically, controller, 39,
compares the information at said SPAM-Flag-working
memory to said end-condition-comparison information
that is “0”, and no match results. (The fact that the
information at said SPAM-Flag-working memory is
“1, means that said command information only par-
tially fills the last byte of said message, that MOVEbits
fill the remainder of said byte, and that the number of
bytes in said message is one greater than said integer
information at said working memory.) Notresulting in
a match causes controller, 39, to add one (1) to the
numeric value two (2) that is the information at said
working memory, thereby increasing the numeric value
of said information at working memoryto three (3).

Next said commence-iransfer instructions are exe-
cuted. Said instructions cause controller, 39, to transfer
three (3) eight-bit bytes (which three (3) is the numeric
value of the integer information at said working mem-
ory) of binary information, starting with the byte in
which the first bit of said message occurs and transfer-
ring said information in its order after conversion, byte
by byte. In so doing, controller, 39, transfers all infor-
mation of said message to the addressed apparatus of
said message.

Finally, said evaluate-padding-bits-? instructions are
executed and cause controller, 39, to compare the “1”
information at said SPAM-Flag-working memory to
said continue-? information that is “0”, and no match
results. Not resulting in a match causes controller, 39, to
complete said transfer-a-00-header-message instruc-
tions.

In this fashion, said transfer-a-00-header-message
instructions cause controller, 39, to transfer the message
of FIG. 2H to the addressed apparatus of said message.

By contrast, the secondillustrative case of FIG. 2K
shows a message that contains command information
that fills a whole numberofsignal words exactly and is
followed by a full signal word of padding bits. The
.command information of said message fills four bytes.
Thelast of said bytes contains only EOFSbits and is an
EOFS WORD.Accordingly said last byte is followed
by one full byte of padding bits which one byte is the
fifth and last byte of said message.

Said transfer-a-00-header-message instructions cause
the message of FIG. 2K,to be processed in the follow-
ing fashion.

Said process-length-token instructions cause control-
ler, 39, to select the ninth and tenth bits of said binary
information and record said bits at said SPAM-length-
info memory. Said twobits are the “11” length-token of
said message, and after said bits are so recorded, the
information at said memory is ‘‘0000000000000011’’.
Automatically controller, 39, commences comparing
said information at SPAM-length-info memory to said
token-comparison information. Automatically control-
ler, 39, places said 11-token information that is “11” at
said working register memory, after which the informa-
tion at said memory is “0000000000000011’. Automati-
cally, controller, 39, compares said information at
SPAM-length-info memory to said information at said
working memory, and a match results. Said match
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causes controller, 39, automatically to select said 10110-
bits information that is the binary representation of
twenty-two and place said information at said SPAM-
length-info memory. (Twenty-two, which is the deci-
mal equivalent value of said 10110-bits information, is
the MMS-Lofsaid message.)

Then said determine-command-information-word-

length instructions cause controller, 39, to add
H+X-++L,whichis the binary representation of ten, to
the information at said SPAM-length-info memory,
making the information at said SPAM-length-info mem-
ory the binary representation of thirty-two. Then con-
troller, 39, divides information at said memory (thirty-
two) by the numberotbits in one byte (eight) and stores
the quotient of said dividing (which quotientis 4 and is
stored in an integer fashion) at said SPAM-length-info
memory. In so doing, controller, 39, determines that
said command information occupies 4 bytes exactly.

Next said evaluate-end-condition instructions cause

controller, 39, to identify the integer four (4) as the
largest integerthat is less than or equal to the 4 informa-
tion at said SPAM-length-info memory and to place
binary information of said integer, four (4), at said
working register memory. Automatically controller, 39,
determines that said four (4) information at working
memory matches said 4 information at SPAM-length-
info memory. Said match causes controller, 39, auto-
matically to place “0” information at said SPAM-Flag-
working register memory.

Then said calculate-number-of-words-to-transfer in-
structions cause controller, 39, to determine that the
information. at said SPAM-Flag-working memory
matches said. end-condition-comparison information
thatis “0”. Said match causes controiler, 39, to subtract
one (i) from the numeric value, four (4), that is the
information at said working memory, thereby decreas-
ing the numeric value of said information at working
memory to three (3).

Next said commence-transfer instructions cause con-

troller, 39, to transfer three (3) eight-bit bytes (which
three (3) is the numeric value of the integer information
at said working memory)ofbinary information,starting
with the byte in which the first bit of said message
occurs and transferring said information in its order
after conversion, byte by byte. In so doing, controller,
39, transfers all but the last byte of command informa-
tion. Controller, 39, transfers the first, second, and third
bytes. But the fourth byte, which is said last byte, re-
mains untransferred.

Finally, said evaluate-padding-bits-? instructions
cause controller, 39, to determine that the “0” informa-
tion at said SPAM-Flag-working memory matchessaid
continue-? information thatis “0”. Resulting in a match
causes controller, 39, to execute said assess-padding-bit
instructions. Said instructions cause controller, 39, to

compare said last byte to said end-? EOFS WORD
information. Because the fourth byte of the message of
FIG. 2K is an EOFS WORD, a match results. Said
match meansthat a full byte of paddingbits followssaid
last byte of command information. Said match causes
controller, 39, to transfer two bytes of binary informa-
tion which bytes are the fourth and fifth bytes of said
message (whichfifth byte is the last signal word ofsaid
message). Then said instructions cause controller, 39, to
complete said transfer-a-O0-header-message instruc-
tions.
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In this fashion, said transfer-a-00-header-message

instructions cause controller, 39, to transfer the message
of FIG. 2K to the addressed apparatus of said message.

In applicable fashions of said transfer-a-00-header-
messageinstructions, controller, 39, transfers to SPAM-
controller, 205C, the complete binary information of
the message that contains the second combining synch
command.

When controller, 39, completes said: transfer-a-00-
header-messageinstructions, automatically controller,
39, preparesall apparatus of decoder, 203, to receive a
next SPAM message. Controller, 39, deactivates all
output ports; determines that the information at said
SPAM-header register memory does not match said
cause-retention-of-exec information that is “‘11”; causes
all apparatus of decoder, 203, to delete from memory all
information ofsaid binary information; then commences
to wait for the binary information of a subsequent
SPAM header.

At SPAM-controller, 205C, (and at the SPAM-con-
trollers, 205C, of other URS microcomputers, 205),
receiving the transferred binary information of said
second message causes all apparatus automatically to
process the information of said message in their prepro-
grammed fashions.

Automatically the EOFS valve of SPAM-controller,
205C, processes said information and transfers said in-
formation, signal word by signal word.

Receiving the header and execution segment of said
second message causes SPAM-controiler, 205C, to de-
termine the controlled function or functions that said

message instructs URS microcomputers, 205, to per-
form andto execute the instructions of said functions.

Automatically, as said valve transfers information,
SPAM-controller, 205C, selects the H first converted
bits of said information, records said bits at said SPAM-
header-@205 register memory, and determines that the
information at said memory (which is the “00” header
of said second message) does not match said 11-header-
invoking-@205 information. No match results which
causes controller, 39, automatically to select the next X
bits of said transferred binary information and record
said bits at particular SPAM-exec-@205 register mem-
ory. Automatically SPAM-controller, 205C, compares
the information at said SPAM-exec-@205 memory with
said controlled-function-invoking-@205 information.
Said comparing results in a match with particular exe-
cute-conditional-overlay-at-205 information that causes
SPAM-controller, 205C, to execute particular prepro-
grammed conditional-overlay-at-205 instructions.

Said instructions cause SPAM-controller, 205C, to
execute “GRAPHICS ON”at the PC-MicroKey Sys-
tem of microcomputer, 205, if particular specified con-
ditions are satisfied. To satisfy said conditions, the in-
stance of image information at the video RAM of mi-
crocomputer, 205, (FIG. 1A) must be relevant to partic-
ular broadcast video programming transmitted immedi-
ately after the instance of broadcast programming in
which said second message is embedded (FIG. 1B).
Moreprecisely, particular program unit. and overlay
number information specified for each instance must
match. In the meter-monitor segment of the second
combining synch command, said command conveys
specified unit and number information for said instance
of broadcast programming. If, in a fashion described
below, said specified information matches particular
other unit and number information, said conditional-
overlay-at-205 instructions cause SPAM-controller,
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205C, so to execute “GRAPHICS ON”. Accordingly,
said second command is one example of a specified
condition command.

In order to determine whethersaid specified informa-
tion matches said other information, SPAM-controller,
05C, must locate said specified information. More pre-
cisely, SPAM-controller, 205C, must locate two partic-
ular information fields of the meter-monitor segment of
said second command. Oneis the program unit field
whoseinformation identifies uniquely the program unit
of said “Wall Street Week” program. Theotheris the
overlay number field whose information identifies
uniquely the particular one of the overlays of said pro-

" gram that said commandspecifies and causes to be over-
layed.

To locate said information, said conditional-overlay-
at-205 instructions cause SPAM-controller, 205C, to
execute the aforementioned evaluate-meter-monitor-

format instructions. (Because said conditional-overlay-
at-205 instructions are executed only by SPAM com-
mands with “00” headers, comparing information at
said SPAM-header-@205 memory with header-identifi-
cation-@205 information is unnecessary.) Said evaluate-
meter-monitor-format instructions cause SPAM-con-

troller, 205C, to select particular bits at particular pre-
determinedlocations in said transferred binary informa-
tion and record said bits at particular SPAM-format
register memory. Said bits are the bits of the meter-
monitor format field of said command. Then, automati-
cally, by comparing the information at said SPAM-for-
mat memory with preprogrammed format-specification
information, SPAM-controller, 205C, determines that
said information at memory matchesparticular informa-
tion that invokes particular process-this-specific-format
instructions. Automatically SPAM-controller, 205C,
executes said instructions, and said instructions cause
one particular offset-address number to be placed at
particular SPAM-mm-format-@205 register memory at
SPAM-controller, 205C. Said number specifies the ad-
dress/location at the RAM of SPAM-controller, 205C,
ofthe first bit of information that identifies the specific
format of the meter-monitor segment of said second
command.

Then said conditional-overlay-at-205 instructions
cause SPAM-controller, 205C, to execute the aforemen-
tioned locate-program-unit instructions. Making refer-
ence to the information at said SPAM-mm-format mem-

ory, said instructions cause SPAM-controller, 205C, to
selects two particular preprogrammed binary numbers
located at said RAM at two particular predetermined
program-unit distances from said address/location and
places said numbers, respectively, at the aforemen-
tioned first- and second-working register memories.
Said numbers are respectively (1) the bit distance from
the first bit of said transferred binary information to the
first bit of said program unit field and (2) the bit length
of said program field. Automatically. SPAM-controller,
205C,selects particular information that begins at a bit
distance after the first bit of said binary information,
which bit distance is equal to the information at said
first-working memory, and that is of a bit length equal
to the information at said second-working memory.
SPAM-controller, 205C, places said selected informa-
tion at said first-working memory (thereby overwriting
and obliterating the information previously there). In so
doing, SPAM-controller, 205C, selects from the bits of
said transferred binary information and recordsat said
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first-working memory the information of said program
unit field.

Then said conditional-overlay-at-205 instructions
cause SPAM-controller, 205C, to compare the informa-
tion at said first-working memory, which is the unique
“program unit identification code” that identifies the
program unit of said “Wall Street Week” program, to
the information at the aforementioned SPAM-first-

precondition register memory, which is the same unique
code (having been transmitted to SPAM-controller,
205C, in the program unit field of the meter-monitor
segmentofthe first combining synch command and so
selected and recorded at said register memory under
control of said evaluate-meter-monitor-format instruc-

tions and said locate-program-unit instructions when
said instructions were executed by said load-run-and-
code instructions in the course of the processing of said
first message). A match results (which indicates that
SPAM-controller, 205C, executed said load-run-and-
codeinstructions under control of said first message.)

(At any subscriberstation where informationat first-
working register memory fails to match informationat
SPAM-first-precondition register memory [indicating
that the SPAM-controller, 205C, had not executed said
instructions], said failing to match causes the SPAM-
controller, 205C, of said station to execute particular
preprogrammedinstructions that cause the microcom-
puter, 205, of said station to clear all SPAM information
from main and video RAMsand commence waiting for
subsequent control instructions. Then the prepro-
grammedinstructions of said SPAM-controller, 205C,
cause SPAM-controller, 205C, to discard all informa-
tion of transferred binary information of said second
message and commence waiting for the binary informa-
tion of a subsequent SPAM header.)

At the subscriber station of FIG. 3, said match of
information atsaid first-working memory and informa-
tion at SPAM-first-precondition memory, causes
SPAM-controller, 205C, to continuing executing par-
ticular conditional-overlay-at-205 instructions. Said
instructions cause SPAM-controller, 205C, to execute

particular preprogrammed locate-overlay-number in-
structions. Making reference to the information at said
SPAM-mm-format memory, said instructions cause
SPAM-controller, 205C, to selects two particular pre-
programmed binary numbers located at said RAM at
particular predetermined overlay-number distances
from said address/location and places said numbers,
respectively, at said first- an second-working register
memories. Said numbers are respectively (1) the bit
distance from the first bit of said transferred binary
information to thefirst bit of said overlay numberfield
and (2) the bit length of said overlay field. Automati-
cally SPAM-controller, 205C, selects particular infor-
mation that begins at a bit distance after the first bit of
said binary information, which bit distance is equal to
the information at said first-working memory, and that
is of a bit length equal to the informationat said second-
working memory. SPAM-ccatroller, 205C, places said
selected information at said first-working memory
(thereby overwriting and obliterating the information
previously there). In so doing, SPAM-controller, 205C,
selects, from the bits of said transferred binary informa-
tion and recordsat said first-working memorytheinfor-
mation of said overlay numberfield. (After the informa-
tion of said overlay field is placed at said memory, the
information at said memory is “00000001”.)
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Then said conditional-overlay-at-205 instructions
cause SPAM-controller, 205C, to compare the informa-
tion at said first-working memory to the “00000001”
information at the aforementioned SPAM-second-

precondition register memory. A match results (indicat-
ing that microcomputer, 205, has completed placing
appropriate FIG. 1A image at video RAM).

(At any subscriber station where information atfirst-
working register memory fails to match information at
SPAM-second-precondition memory [indicating that
the microcomputer, 205, has failed to complete so plac-
ing information at video RAM],said failing to match
causes the SPAM-controller, 205C, of said station to
execute particular preprogrammed instructions that
cause said SPAM-controller, 205C, to interrupt the
operation of the CPU ofsaid microcomputer, 205, in an
interrupt fashion well known in the art, and transmit
particular restore-efficiency instructions to said CPU
that include information of the information at said first-

working memory and that cause said microcomputer,
205, in a preprogrammed fashion discussed more fully
below, to restore efficient operation.)

At the subscriber station of FIG. 3 (and at URS mi-
crocomputers, 205, at other subscriber stations where
information at first-working memory matches informa-
tion at SPAM-second-precondition memory), said
match causes SPAM-controller, 205C, to continue exe-
cuting particular conditional-overlay-at-205 instruc-
tions at a particular instruction. Said instruction causes
SPAM-controller, 205C, to execute “GRAPHICS ON”
at said PC-MicroKey System. In so doing, SPAM-con-
troller, 205C, completes said conditional-overlay-at-205
instructions and the controlled functions of the second

combining synch command.
Having completed said controlled functions, auto-

matically SPAM-controller, 205C, prepares to receive
the. next instance of SPAM message information. Auto-
matically, SPAM-controller, 205C, determines that the
information at said SPAM-header-@205register mem-
ory does not match said cause-retention-of-exec infor-
mation that is “01”; causes all apparatus of SPAM-con-
troller, 205C, to delete from memory all information of
said transferred binary information; and commences
waiting to receive the binary information of a subse-
quent SPAM header.

In the foregoing fashion and as described in “One
Combined Medium” above, said transferred informa-
tion of the second combining synch command causes
microcomputer, 205, to combine the programming of
FIG. 1A and of FIG. 1B and transmit said combined

programming to monitor, 202M, where FIG. 1C is
displayed.

OPERATINGS. P. SYSTEMS... EXAMPLE #1

(THIRD MESSAGE)

Subsequently, the embedded information of the third
message, which conveys the third combining synch
command, is transferred from divider, 4, to decoder,
203.

In the same fashion that applied to the first and sec-
ond messages, receiving said embedded information
causes decoder, 203, automatically to detect, check,
correct as necessary, convert said information into bi-
nary information ofsaid third message; to process and
transfer said binary information at the EOFS valve of
controller, 39; and then to process the header and exe-
cution segment information in said binary information
at.controller, 39. ,
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Receiving said header and execution segmentinfor-

mation causes controller, 39, to determine that said
message is addressed to URS microcomputers, 205, and
to transfer said message accordingly. Receivingthefirst
H converted bits of said binary information from said
valve causes controller, 39, to select and record said H
bits (the “10” headerofthe third combining synch com-
mand which designates a SPAM command with only an
execution segment) at said SPAM-headerregister mem-
ory then determinethat the information at said SPAM-
header memory does not match said “11” information.
Notresulting in a match causes controller, 39, to pro-
cess the next X received bits as the execution segmentof
a SPAM command. Receiving the next X bits of said
binary information from said valve causes controller,
39, to select and record said next X bits (the 0 execution
segment ofthe third combining synch command)atsaid
SPAM-exec register memory, comparethe information
at said SPAM-exec memory tosaid controlled-function-
invoking information, determine that said information
at memory matches particular preprogrammed this-
message-addressed-to-205 information that invokes the
aforementioned transfer-to-205 instructions, and exe-
cute said instructions. Automatically controller, 39,
activates the output port that outputs to SPAM-con-
troller, 205C; compares said information at SPAM-
header memoryto said header-identification informa-
tion; and determines that said information at memory
matchesparticular “10” information. Said match causes
controller, 39, automatically to execute particular pre-
programmed transfer-a-10-header-message instructions.

A “10” header distinguishes a message that is consti-
tuted only offirst priority segments. At any given time,
any given instance of “10” header message command
information is of one constant binary length—the afore-
mentioned header+ exec constant length. (Hereinafter,
said length is called “H+ X”and is the sum of H plus
X.) No length token information is processed, but it may
be necessary to execute the aforementioned assess-pad-
ding-bit instructions to determine whethera full signal
word of padding follows thelast signal word in which
command information occurs.

Said transfer-a-10-header-message instructions trans-
fer a “10” header message by executing many of the
preprogrammedinstructions executed by the aforemen-
tioned transfer-a-00-header-message instructions that
controlled the transferring of the “00” header second
message of example #1.

Because length token information is not processed,
said transfer-a-10-header-message instructions do not
cause execution of said process-length-token instruc-
tions.

Because each instance of “10” header message com-
mand information is of said one constant binary length,
H-+X, said. transfer-a-10-header-message instructions
do not cause execution of said determine-command-

information-word-length instructions. Instead, said
transfer-a-10-header-message instructions include par-
ticular preprogrammed 10-header-word-length infor-
mation that is described more fully below.

Just as with “00” header messages, the the possibility
can exist that a full signal word of padding bits may
follow the last signal word of command information of
a “10” header message. If H+X bits of binary informa-
tion fill a whole numberof signal words plus a decimal
fraction, the last signal word of commandinformation
of any given instance of a “10” header message is not
completely filled by command information bits. Pad-
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ding bits that are MOVE bits fill out said word, and no
possibility exists that a full word of paddingbits follows
said word. But if H+-Xbitsfill a whole numberofsignal
words exactly, the last signal word of commandinfor-
mation is completely filled by command information
bits. Said word may contain no MOVEbit information,
and a full signal word of padding bits may follow said
word.

Because each instance of “10” header message com-
mandinformationis of said one length, said transfer-a-
10-header-message instructions do not cause execution
of said evaluate-end-condition instructions to determine

whethersaid possibility exists. Instead, said transfer-a-
10-header-message instructions include particular pre-
programmed 10-header-end-condition information. At
those times when H-+-X bits of binary informationfill a
whole numberofsignal words exactly, said information
is the binary value of zero. Atall other times, said infor-
mation is the binary value of one.

Likewise, because each instance of “10” header mes-
sage command information is of said one length, said
transfer-a- 10-header-message instructions do not cause
execution ofsaid calculate-number-of-words-to-transfer

instructions. Instead, at any given time said 10-header-
word-length information is preprogrammed number
information that applies to every instance of “10”
header message information. At those times when
H-+Xbits of binary informationfill an integer number
of signal words exactly and a full signal word of pad-
ding bits may follow the last signal word in which com-
mand information occurs, said 10-header-word-length
informationis, itself, and integer that equals said integer
number minus one. In the preferred embodiment where
signal words are eight-bit bytes said 10-header-word-
length information equais (H+X / 8)—1. At those
times when H-+-X bits of binary information do notfill
a whole numberof signal words exactly and the quo-
tient of H+X divided by the numberofbits in a signal
word is a whole numberplus a decimal fraction, said
10-header-word-length information equals the smallest
integer larger than said quotient.

Thefirst set of preprogrammedinstructions that said
transfer-a-10-header-message instructions and said
transfer-a-00-header-message instructions have in com-
mon are said commence-transfer instructions. But be-

fore said transfer-a-10-header-message instructions can
execute said commence-transfer instructions, said 10-
header-word-length information and said 10-header-
end-condition information must be at particular loca-
tions. Accordingly, when executed said transfer-a-10-
header-message instructions cause controller, 39, to
place information of said 10-header-word-length infor-
mation at the aforementioned particular working regis-
ter memory and information of said 10-header-end-con-
dition information at the aforementioned SPAM-Flag-
working register memory.

Next said transfer-a-10-header-message instructions
cause controller, 39, to execute said commence-transfer
instructions. Said instructions cause controller, 39, to

transfer a particular number of signal words of said
command information, starting with the signal word in
which thefirst of said first H bits occurs and transfer-

ring said information in its order after conversion, signal
word by signal word. Said numberis the numeric value
of the integer information at said working memory.

Finally, said transfer-a-10-header-message instruc-
tions cause controller, 39, to execute said evaluate-pad-
ding-bits-? instructions that cause controller, 39, to
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compare the information at said SPAM-Flag-working
memory to said continue-? information that is “O”.

Not resulting in a match means that the last signal
word in which commandinformation occurscontainsat
least one MOVE bit of padding and that said 10-header-
word-length informationis the length of every instance
of a “10” header message. Accordingly, not resulting in
a match causes controller, 39, to end execution of said
transfer-a-10-header-message instructions.

On the other hand, resulting in a match means that
controller, 39, has transferred all but the last signal
word of command information, and said word must be
evaluated to ascertain whether it contains MOVEbit
information. Accordingly, resulting in a match causes
controller, 39, to execute said assess-padding-bit in-
structions. Said instructions cause controller, 39, to
compare said last word to said end-?-EOFS-WORD
information. If no match results, said word is the last
wordof said message. Otherwise, one full signal word
of padding bits follows said word and ends said mes-
sage. Accordingly, not resulting in a match causes con-
troller, 39, to transfer just said last signal word, but
resulting in a match causes controller, 39, to transfer
said last signal word then the signal word,in said binary
information, that is immediately after said signal word.
In so doing, controller, 39, transfers the complete bi-
nary information of the message of the instance of
header information at said SPAM-header memory and
completes said transfer-a-10-header-message instruc-
tions.

The case of the “10” message of FIG. 2] illustrates
the operation of said transfer-a-10-header-message in-
structions. As with the “00” messages of FIG. 2H and
FIG. 2K,signal words are eight-bit bytes, H equals two,
and X equals six. Hence, H+X equals eight. Accord-
ingly, controller, 39, is preprogrammed with 10-header-
word-length information that is integer information of
(8 / 8)—1. More precisely, said 10-header-word-length
informationis integer information of zero. And because
H+Xbits of binary information fill a whole number of
signal words exactly, controller, 39, is preprogrammed
with 10-header-end-condition information that is the

binary value of zero.
Like FIG. 2K, FIG. 2J shows a message that contains

commandinformation that fills a whole numberofsig-
- nal words exactly. The commandinformation ofsaid
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messagefills one byte, and said byte is the last byte of
said commandinformation. As FIG. 2J shows,said last

byte contains MOVEbit information. Accordingly said
last byte is not followed by one full byte ofpadding bits.
The one byte of said message is the last byte of said
commandinformation andthe last byte of said message.

Said transfer-a-10-header-message instructions cause
the message of FIG.2J, to be processed in the following
fashion.

Executing said instructions causes controller, 39, to
place information of said 10-header-word-length infor-
mation at said particular working register memory and
information of said 10-header-end-condition informa-

tion at said SPAM-Flag-working register memory.
(After said 10-header-end-condition information is
placed at said SPAM-Flag-working memory,the infor-
mation at said memory may be “O” or “00000000”.)

Next said commence-transfer instructions cause con-

troller, 39, to transfer zero (0) eight-bit bytes (which
zero (0) is the numeric value of the integer information
at said working memory) of binary information. (In
other words, controller, 39, transfers no information.)
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In so doing, controller, 39, transfers all but the last byte
of command information. The onebyte of said message,
whichis said last byte, remains untransferred.

Then said evaluate-padding-bits-? instructions cause
controller, 39, to determine that the zero information at
said SPAM-Flag-working memory matches said contin-
ue-? information thatis “0”. Resulting in a match causes
controller, 39, to execute said assess-padding-bit in-
structions. Said instructions cause controller, 39, to

compare said last byte to said end-?-EOFS-WORD
information. Because the one byte of the message of
FIG. 2J contains MOVEbit information, no match
results. Not resulting in a match means that said one
byteis the last byte of said message. Automatically, not
resulting in a match causes controller, 39, to transfer
one byte of binary information which byte is said one
byte. Then said instructions cause controller, 39, to
complete said transfer-a-10-header-message instruc-
tions.

In this fashion, said transfer-a-10-header-message
instructions cause controller, 39, to transfer the message
of FIG. 2J to the addressed apparatus of said message.

In applicable fashions of said transfer-a-10-header-
message instructions, controller, 39, transfers to SPAM-
controller, 205C, the complete binary information of
the message that contains the third combining synch
command.

When controller, 39, completes said transfer-a-10-
header-message instructions, automatically controller,
39, prepares all apparatus of decoder, 203, to receive a
next SPAM message. Controller, 39, deactivates all
output ports; determines that the information at said
SPAM-header register memory does not match said
cause-retention-of-exec information that is “01”; causes
all apparatus of decoder, 203, to delete from memory all
information ofsaid binary information; then commences
to wait for the binary information of a subsequent
SPAM header. ,

At SPAM-controller, 205C, (and at the SPAM-con-
trollers, 205C, at other URS microcomputers, 205),
receiving the transferred binary information of said
third message causes all apparatus automatically to
process the information of said message in their prepro-
grammed fashions.

Automatically the EOFS valve of SPAM-controller,
205C, processes said information and transfers said in-
formation, signal word by signal word.

Receiving the header and execution segmentofsaid
third message causes SPAM-controller, 205C, to iden-
tify and execute the controlled function or functions
that said message instructs URS microcomputers, 205,
to perform. Receiving the first H converted bits of said
transferred binary information from said valve causes
SPAM-controller, 205C,to select and record saidHbits
at said SPAM-header-@205 register memory; deter-
mine that the information at said memory does not
match said 11-header-invoking information; then pro-
cess the next X received bits of said binary information
as the execution segment of aSPAM command.Receiv-
ing said next X bits causes SPAM-controller, 205C, to
select and record said X bits at said SPAM-exec-@205
register memory; compare the information at said mem-
ory with said controlled-function-invoking-@205 infor-
mation; determine that said information at memory
matches particular cease-overlay information that
causes SPAM-controller, 205C, to execute particular
preprogrammed cease-overlaying-at-205 instructions;
and execute said instructions.
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Said instructions cause SPAM-controller, 205C, to

execute “GRAPHICS OFF” at said PC-MicroKey
System then transmit a particular clear-and-continue
instruction to the CPU of microcomputer, 205, the
function of which instruction is described more fully
below. In so doing, SPAM-controller, 205C, completes
said cease-overlaying-at-205 instructions.

(Because said cease-overlaying-at-205 instructions
are executed only by SPAM commands with “10”
headers, comparing information at said SPAM-header-
@205 memory with header-identification-@205 infor-
mation is unnecessary.)

Having completed the controlled functions of said
second message, automatically SPAM-controller, 205C,
prepares to receive the neat instance of SPAM message
information. Automatically, SPAM-controller, 205C,
determines that the information at said SPAM-header-

@205 register memory does not matchsaid cause-reten-
tion-of-exec-@205 information that is “01”; causes all
apparatus of SPAM-controller, 205C, to delete from
memory all information ofsaid transferred binary infor-
mation; and commences waiting to receive the binary
information of a subsequent SPAM header.

In the foregoing fashion and as described in “One
Combined Medium”above, said transferred informa-
tion of the third combining synch command causes
microcomputer, 205, to cease combining the program-
ming of FIG. 1A and of FIG. 1B and commencetrans-
mitting to monitor, 202M, only the composite video
programming received from divider, 4, (which causes
monitor, 202M,to commencedisplaying only said video
programming) and to continue processing in a predeter-
mined fashion (which fashion may be determined by the
aforementioned program instructionset).

Operating S. P. Systems ... Example #1 (A Fourth
Message)

The “One Combined Medium” example does not
include an instance of a SPAM message with a “11”
header, but decoder, 203, is preprogrammed to process
such messages.

A fourth message of example #1 illustrates the pro-
cessing of a “11” header message.

Immediately after transmitting the third message of
example #1, the program originating studio of the
“Wall Street Week” program embeds and transmits a
fourth message. Said message consists of an “11” header
followed immediately by an information segment con-
taining a second program instruction set. More pre-
cisely, the first two bits of the first signal word ofsaid
message are said “11” header, and the remaining bits of
said signal word are paddingbits. Thefirst signal word
of said information segmentis the signal word immedi-
ately after said first word. And immediately after the
last signal word of said segment, an endoffile signal is
transmitted that ends said message.

Subsequently, the embedded information of said
fourth message is transferred from divider, 4, to de-
coder, 203.

Receiving the embedded information of said message
causes decoder, 203, automatically to detect, check,
correct as necessary, and convert said information into
binary information of said fourth message; to process
and transfer said binary information at the EOFS valve
of controller, 39; then to process the header in said
binary information.

Receiving said header causes controller, 39, to deter-
mine that said message is addressed to URS microcom-
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puters, 205, and to transfer said message accordingly.
Receiving the first H converted bits of said binary infor-
mation from said valve causes controller, 39, to select
and record said H bits (said “‘11’’ header) at said SPAM-
header register memory then determine that the infor-
mation at said SPAM-header memory matches said
11-header-invoking informationthatis “11”. Said match
causes controller, 39, to execute particular prepro-
grammed process-11-header-message instructions.

Said instructions cause controller, 39, to execute con-
trolled functions as if the information at said SPAM-
last-01-header-exec register memory were the execution
segment information ofsaid “11” header message. Au-
tomatically, said instructions cause controller, 39, to
compare the information at said SPAM-last-01-header-
exec memory (which information is the execution seg-
ment of the first combining synch command) with said
controlled-function-invoking information. Automati-
cally, controller, 39, determines that said information at
memory matches particular preprogrammed this-mes-
sage-addressed-to-205 information that invokes the
aforementioned transfer-to-205 instructions. Automati-
cally controller, 39, executes said instructions; activates
the outputport that outputs to SPAM-controller, 205C;
and determines that said information at SPAM-header
memory matches particular “11” information. Said
match causes controller, 39, automatically to execute
said transfer-a-01-or-a-11-header-message instructions.

An “11” headerdistinguishes a message that contains
lowest priority information. Just like an “01” header
message, each instance of a message with a “11” header
ends with an end of file signal. Accordingly, said in-
structions cause controller, 39, to transfer said fourth
messagein precisely the samefashionthat applied to the
transfer of the first message of example #1. Automati-
cally controller, 39, commencestransferring the binary
information of said fourth message, starting with said
first H bits, and continues so transferring, as said binary
information is outputted by said EOFSvalve, until said
valve detects the end offile signal of said message and
causes EOFS-signal-detected information to be inputted
to the CPU of controller, 39.

In due course and in precisely the fashion of the first
message of example #1, said valve detects the eleven
EOFS WORDsofsaid end of file signal and causes
transmission of said EOFS-signal-detected information
to controller, 39, which causes controller, 39, to trans-
mit said transmit-and-wait instruction to said valve.

Said instruction causes said valve to perform all the
functions caused by the corresponding instruction of
said first message, including transferring one complete
end of file signal (which information is automatically
transferred to SPAM-controller, 205C). In this fashion,
controller, 39, transfers the complete information of
said fourth message to the addressed apparatus ofsaid
message—the SPAM-controller, 205C.

Having transferred the binary information of said
fourth message, controller, 39, prepares all apparatus of
decoder, 203, to receive the next instance of SPAM
message information in precisely the fashionofsaid first
message with one exception. Unlike said first message
which had an “01” header and contained a command

with an execution segment, said fourth message has an
“11” header and contains no execution segment infor-
mation. Accordingly, receiving said fourth message
does not cause controller, 39, to record information at
said SPAM-last-01-header-exec memory. When con-
troller, 39, compares the information at said SPAM-
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header register memory to said cause-retention-of-exec
information that is “01”, no match results. The informa-
tion that was at said memory when said message was
received--specifically, the execution segmentofthefirst
message--remains at said memory.

(If no information wereto exist at said SPAM-last-01-
header-exec memory wheninformation at said memory
is compared with said controlled-function-invoking
information, controller, 39, would detect the absence of
said information in a predetermined fashion and, in the
fashion described above in the description of the first
message, would cause all apparatus of decoder, 203, to
discard all message information until an end offile sig-
nal were received and discarded then would process the
first H converted bits of the next received binary infor-
mation as a subsequent SPAM header.)

At SPAM-controller, 205C, (and at SPAM-controll-
ers, 205C, of URS microcomputers, 205) receiving the
transferred binary information of said fourth message
causesall apparatus automatically to process the infor-
mation of said message in the preprogrammed fashions
of said apparatus.

Automatically the EOFS valve of SPAM-controller,
205C, processes and transfers said information until an
end offile signal is detected.

Receiving the header of said fourth message causes
SPAM-controller, 205C, to determine the controlled
function or functions that said message instructs URS
microcomputers, 205, to perform and to execute the
instructions of said functions. Receiving thefirst H bits
of said transferred binary information from said valve
causes SPAM-controller, 205C, to select and record
said first H bits (said “11” header) at said SPAM-head-
er-@205 register memory then determine that said in-
formation at SPAM-header-@205 memory matches
said 11-header-invoking-@205 information that is “11”.
Said match causes SPAM-controller, 205C, to execute

particular preprogrammed process-1 1-header-message-
@205 instructions.

Said instructions cause SPAM-controller, 205C, to
execute controlled functions as if the information at said
SPAM-last-01-header-exec-@205 register memory
(which information is.the execution segmentof the first
combining synch command) were the execution seg-
ment information of said “11” header message. Auto-
matically, said instructions cause SPAM-controller,
205C, to compare the information at said memory with
said controlled-function-invoking information-@205. A
match results with said execute-load-run-and-code in-

formation, causing SPAM-controller, 205C, automati-
cally to execute said load-run-and-codeinstructions. As
with said first message, said instructions control the
loading, at the main RAM of microcomputer, 205, and
running of the information segment information that
follows said H bits, which information is said second
program instruction set.

To locate, in said transferred binary information, the
first bit of said information, said instructions cause
SPAM-controller, 205C, to compare the information at
said SPAM-header-@205 memory with said header-
identification-@205 information and determine that said
information at memory matches particular “11” infor-
mation. In other words, to locate said bit, SPAM-con-
troller, 205C, must process only the information associ-
ated with an “11” header. Accordingly, said match
causes SPAM-controller, 205C, automatically to exe-
cute particular preprogrammed prepare-to-load-11-
header-message instructions.
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At any given time, each instance of header informa-
tion is of one constant binary length—H bits—thatei-
ther does or does not fill a whole number ofsignal
words exactly. If H bits do not, the last signal word of
any given instance of a “11” header message headeris
not completely filled with header information, and pad-
ding bits that are MOVE bits fill out said signal word.
But if H bits do fill a whole number of signal words
exactly, the last signal word in which header informa-
tion may contain no MOVEbit information, in which
case one full word of padding bits follows said signal
word and precedesthefirst information segment signal
word of said message.

To locate said first bit, said prepare-to-load-11-head-
er-message instructions include particular prepro-
grammed 11-header-word-length information and par-
ticular preprogrammed 11-header-end-condition infor-
mation. At those times whenHbits of binary informa-
tion fill a whole numberof signal words exactly, said
11-header-word-length information is the largest inte-
ger that is less than said whole number, and said end-
condition information is the binary value of zero. At
those times when H bits do not fill a whole numberof

signal words exactly, said 11-header-word-length infor-
mation is the smallest integer larger than the numberof
signal words that said H bits do fill, and said header-
end-condition information is the binary value of one.

Whenexecuted, said prepare-to-load-11i-header-mes-
sage instructions cause SPAM-controller, 205C, to
place information ofsaid 11-header-word-length at par-
ticular first-working-@205 register memory then com-
pare said 11-header-end-condition information to par-
ticular preprogrammed information that is “0”.

Not resulting in a match means that the last signal
word in which header information occurs contains at

least one MOVEbit of padding and that said 11-header-
word-length information is the length of every instance
of a “11” header information. Accordingly, not result-
ing in a match causes SPAM-controller, 205C, to exe-
cute of particular preprogrammed commence-loading-
11-header-message instructions.

On the other hand, resulting in a match means that
the last signal word of headerinformation must be eval-
uated to ascertain whetherit contains MOVEbitinfor-

mation. Accordingly, resulting in a match causes
SPAM-controller, 205C, starting with the first signal
wordofsaid transferred binary information, to skip a
numberof signal wordsofsaid information, which num-
ber is the number of the integer information at said
first-working-@205 memory. In so doing, SPAM-con-
troller, 205C, skips every signal word of header infor-
mation but said last word. Then, automatically, said
instructions cause SPAM-controller, 205C, to compare
said last word to said particular preprogrammed EOFS-
WORD information. If no match results, said word is
the last word of said message. Otherwise, one full signal
word of padding bits follows said word and ends said
message. Accordingly, not resulting in a match causes
SPAM-controller, 205C, to add binary information of
one to said integer information at said first-working-
@205 memory,but resulting in a match causes SPAM-
controller, 205C, to add binary information of two to
said integer information at said first-working-@205

-memory. Then, automatically, SPAM-controller, 205C,
executes said commence-loading-11-header-message
instructions.

When executed, said commence-loading-11-header-
message instructions cause SPAM-controller, 205C,
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starting with the first signal word of said transferred
binary information, to skip a number of signal words,
which numberis the numberof the integer information
at said first-working-@205 memory. In so doing,
SPAM-controller, 205C, skips every signal word of
header information. Then said instructions instruct

SPAM-controller, 205C, to commenceloading informa-
tion at the main RAM of microcomputer, 205, starting
with the first signal word after the last skipped signal
word, and cause SPAM-controller, 205C, to commence
executing said load-run-and-code instructions at a par-
ticular instruction.

Starting at said instruction, said load-run-and-code
instructions cause SPAM-controller, 205C, to instruct
microcomputer, 205, to commence receiving informa-
tion from SPAM-controller, 205C, and loading said
information at particular main RAM,in a fashion well
knownin theart.

Thereafter, said instructions cause SPAM-controller,
205C, to process said fourth message in precisely the
samefashion that applied to the first message of exam-
ple #1.

Said load-run-and-code instructions cause SPAM-

controller, 205C, to commencetransferring information
to microcomputer, 205, beginning with said first signal
word, and transfer the remaining signal words ofsaid
transferred binary information, signal word by signal
word, until said valve detects the end offile signal of
said message and causes EOFS-signal-detected informa-
tion to be inputted to the CPU of SPAM-controller,
205C. As microcomputer, 205, receives said informa-
tion, it loads said information at particular main RAM.

In due course, said valve transfers the last signal word
of the information segment of said fourth message,
whichis the last signal word of said program instruction
set, which causes SPAM-coniroller, 205C, to transfer
said word to microcomputer, 205, and microcomputer,
205, to load said word at said RAM.

In this fashion, receiving the information of said
fourth message causes the apparatus of the subscriber
station of FIG. 3 to load said program instruction set at
the main RAM of microcomputer, 205, (and othersta-
tions to load said set at other main RAMs).

Then, in precisely the fashion of the first message of
example #1, said valve detects the eleven EOFS
WORDsofsaid end of file signal and causes transmis-
sion of said EOFS-signai-detected information to
SPAM-controller, 205C which causes SPAM-con-
troller, 205C, to cause microcomputer, 205, to cease
loading information at said RAM and execute the infor-
mation so loaded as the machine executable code of one

job. Continuing in said fashion, SPAM-controiler,
205C,transmits said discard-and-wait instructionto said
valve which causes said valve to set the information at-

said EOFS WORD Counter to “00000000”and to pro-
cess no next inputted information until a control instruc-
tion is received from SPAM-controller, 205C.

Then the code portion of said load-run-and-code
instructions cause SPAM-controller, 205C, to operate
in a fashion that differs from the fashion of said first

message. Theinstructions of said portion cause SPAM-
controller, 205C, to compare the information at said
SPAM-header memoryto said load-run-and-codeinfor-
mation that is “01”. No match results because the

headerofsaid fourth messageis “11” (which means that
said message contains no meter-monitor information).
Not resulting in a match causes SPAM-controller,
205C, automatically to skip the remaining instructions

PMC Exhibit 2051

Apple v. PMC
IPR2016-00753

' Page 62



PMC Exhibit 2051 
Apple v. PMC 

IPR2016-00753 
Page 63 

4,965,825
79

of said code portion and complete said load-run-and-
code instructions without placing any program unit
field information at said SPAM-first-precondition regis-
ter memory. Accordingly, the program unit informa-
tion of said “Wall Street Week” program that was
caused to be placed at said SPAM-first-precondition
memory by the first combining synch command re-
mains at said memory.

Having processed the binary information of said
fourth message, SPAM-controller, 205C, preparesall
apparatus of decoder, 203, to receive the next instance
of SPAM message information in precisely the fashion
of said first message with one exception. Receiving said
fourth message does not cause SPAM-controller, 205C,
to record information at said SPAM-last-01-header-
exec memory-@205. When SPAM-controller, 205C,
compares the information at said SPAM-header-@205
memory to said cause-retention-of-exec-@205 informa-
tion that is “01”, no match results. The information that
was at said memory when said message was receive-
d—specifically, the execution segment ofthe first mes-
sage—remains at said memory.

In this fashion, the subscriber station of FIG. 3 pro-
cesses a message with an “11” header.

OPERATING SIGNAL PROCESSOR SYSTEMS...
. EXAMPLE #2

In example #2, the first and third messages of the
“Wail Street Week” combining are transmitted just as in
example #1, but the second message is partially en-
crypted.

The second message conveys the second combining
synch command. In example #2, before said message is
embedded at the program originating studio and trans-
mitted, the execution segment of said command andalli
of the meter-monitor segment except for the length-
token are encrypted, using standard encryption tech-
niques, well knownintheart, that encrypt binary infor-
mation withoutaltering the numberofbits in said infor-
mation. Partially encrypting the second message in this
fashion leaves the cadence information of said message
unencrypted. In other words, the “00” header, the
length-token, and any padding bits added at the end of
said message remain unencrypted. Said messageis only
partially encrypted in order to enable subscriber sta-
tions that lack capacity to decrypt said message to pro-
cess the cadence information of said message accu-
rately.

In example #2, the encryption of said execution seg-
ment is done in such a fashion that, after encryption,
said segment is identical to a particular execution seg-
ment that addresses URS signal processors, 200, and
instructs said processors, 200, to use a particular de-
cryption key J and decrypt the message in which said
segment occurs.

Because said message is encrypted, its meter-monitor
segment containsa sixth field, a meter instruction field.
Accordingly, the length of the second message, the
number of bits in its meter-monitor segment and the
numeric value of MMS-L is greater in example #2 than
in example #1.

As described above in “One Combined Medium,”

before any messages of the “Wall Street Week” pro-
gramming are transmitted, control invoking instruc-
tions are embedded at said program originating studio
and transmitted to all subscriber stations. Among said
instructions are particular ones that command URS
microcomputers, 205, to set their PC-MicroKey Model
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1300 Systems to the “Graphics Off’ mode. Thus, at the
outset of example #2, all PC-MicroKey 1300s are in the
“Graphics Off’ mode, and no microcomputer, 205, is
transmitting combined information of video RAM and
received composite video to its associated monitor,
202M.Aswill be seen, this fact has particular relevance
in example #2.

In example #2, the first message of the “Wall Street
Week" program is transmitted precisely as in the exam-
ple #1 and causes precisely the same activity at sub-
scriber stations. At each station, a microcomputer, 205,
enters appropriate FIG. 1A image informationat partic-
ular video RAM.

When decoder, 203, receives the embedded informa-
tion of the second message of example #2, decoder, 203,
processes and transfers said information in the same
fashion that applied to the second message of example
#1 with three exceptions.

First, controller, 39, determines that the second mes-
sage of example #2 is. addressed to URSsignal proces-
sors, 200, rather than URS microcomputers, 205, and
transfers the binary information of said message accord-
ingly. When controller, 39, compares the information at
SPAM-exec memory, whichis the encrypted execution
segment information of the second message of example
#2, with controlled-function-invoking information, said
information at memory does not match the this-mes-
sage-addressed-to-205 information matched in example
#1. Rather said information at memory matches partic-
wlar preprogrammed  this-message-addressed-to-200
information that invokes preprogrammed transfer-to-
200 instructions. Controller, 39, executes said instruc-
tions, and rather than activating the output port that
outputs to SPAM-controller, 205C, said instructions
cause controller, 39, to activate the output port that
outputs to buffer/comparator, 8, of signal processor,
200.

Then, subsequently, when said process-length-token
instructions cause controller, 39, to compare the infor-
mation at SPAM-length-info memory, which is the
length-token information of said second message of
example #2, to token-comparison information, said
information at memory does not match the X-token
information matched by the length-token of the second
message of example #1. Rather, said information at
memory matches particular preprogrammed Y-token
information associated with particular preprogrammed
y-bits information whose numeric value is the MMS-L
of the second message of example #2. Said match
causes controller, 39, automatically to select said y-bits
information and place said information at said SPAM-

. length-info memory. Thus controller, 39, processes a
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value of MMS-L that is different from the value pro-
cessed in example #1.

Finally, because the second message of example #2is
longer than the second message of example #1 and the
MMS-Lof example #2 is greater than the MMS-Lof
example #1, when said transfer-a-00-header-message
instructions control the transfer of the second message
of example #2 to signal processor, 200, said instructions
transfer a longer message.

In all other respects, controller, 39 processes and
transfers the second message of example #2 just asit
processed andtransferred the second message of exam-
ple #1. And whenthe transfer of the second message of
example #2 is complete, controller, 39, automatically
deactivates all output ports, deletes all received infor-
mation of said message from memory, and commences
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waiting for the binary information of a subsequent
SPAM header.

Receiving the binary signal information of said sec-
ond message causes buffer/comparator, 8, automati-
cally to execute a decryption sequenceat signal proces-
sor, 200, that is fully automatic and for whichall appa-
ratus are preprogrammed.

Receiving said information causes buffer/compara-
tor, 8, first, to place said information at a particular
received signal location at buffer/comparator,8, then to
compare a particular portion the first X bits immedi-
ately after the first H bits of said binary information
(which X bits are the executions segment of said mes-
sage) to particular preprogrammed comparison infor-
mation in its automatic comparing fashion. (Buffer/-
comparator, 8, is preprogrammed with information that
identifies said portion.) A match results with particular
comparison information that is the bit image of particu-
lar SPAM execution segment information thatinstructs
URSsignal processors, 200, to decrypt. Said match
causes buffer/comparator, 8, to transfer to controller,
20, particular decrypt-this-message information that
includes the memory position of the first bit location of
said particular received signal location and information
of the header and execution segment in said binary
signal information. Receiving said information causes
controller, 20, to compare the information of said exe-
cution segment to particular preprogrammed con-
trolied-function-invoking-@200 information and deter-
mine a match with particular decrypt-with-key-J infor-
mation that instructs controller, 20, to decrypt the re-
ceived binary signal information with decryption key J.

(At subscriber stations whose URSsignal processors,
200, are not preprogrammed with information of said
key J, the information of said execution segment fails to
match any controlled-function-invoking-@200 informa-
tion. Said failures to match cause the controllers, 20, of
said stations automatically to discard all information
transferred by the buffer/comparators, 8; to cause said
buffer/comparators, 8, to discard all received informa-
tion of said second message; and to cause said control-
lers, 20, and said buffer/comparators, 8, to commence
processing in the conventional fashion.)

(It is to facilitate SPAM processing at said stations
that are not preprogrammed with necessary decryption
key information that the cadence information of an
otherwise encrypted SPAM message must remain unen-
crypted. Were either the header or length-token or any
padding bits of said second message encrypted, the
decoders, 203, and signal processors, 200, of said sta-
tions could process the information of the execution
segment correctly but would be unable to locate thelast
bit of said second message and the headerofthe follow-
ing message. Effective SPAM processing would cease
and not resume until the apparatus at said stations de-
tected an unencrypted endoffile signal. Until that time,
converted binary information could continue to invoke
processing at said stations but said processing would be
haphazard and almost certainly undesirable.)

Because the subscriber station of FIG. 3 is prepro-
grammed with all information needed to decrypt said
second message, the aforementioned match with said
decrypt-with-key-J information causes controller, 20, to
execute particular preprogrammed decrypt-with-J in-
structions. Among said preprogrammedinstructions is
key information of J, and said instructions cause con-
troller, 20, automatically to select and transfer said key
information to decryptor, 10.
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Decryptor, 10, receives said key information and

automatically commencesusingit as its key for decryp-
tion.

Then said decrypt-with-J instructions cause control-
ler, 20, to. activate the output capacity of buffer/com-
parator, 8, that outputs to decryptor, 10; to compare
said information of the header transferred from buffer/-

comparator, 8, to particular preprogrammed header-
identification-@200 information; and to determine that
said information of the header matches particular “00”
header information. Said match causes controller, 20,
automatically to invoke particular preprogrammed de-
crypt-a-00-header-message instructions.

Controller, 20, is preprogrammed with information of
H, X, L, and H-+-X; with process-length-token, deter-
mine-command-information-word-length, evaluate-
end-condition, calculate-number-of-words-to-transfer,
evaluate-padding-bits-? instructions; and with token-
comparison, W-token, X-token, Y-token, w-bits, x-bits,
and y-bits information. Using preprogrammed informa-
tion and instructions as required, said decrypt-a-00-
header-message instructions transfer the received bi-
nary information of said second message from buffer/-
comparator, 8, to decryptor, 10, in the same fashion that
the aforementioned transfer-a-00-header-message in-
structions controlled the transfer of the information of

said message from controller, 39, to buffer/comparator,
8.

Under control of said decrypt-a-00-header-message
instructions, said process-length-token instructions
cause controller, 20, to select the L bits of said binary.
signal information that begin atthe first bit location that
is H-++X bit locations following the memory position of
the first bit location of said particular received signal
location at buffer/comparator, 8. Said L bits are the
length token of said second message. Automatically
controller, 20, compares the information of said L bits
to token-comparison information and determines a
match with preprogrammed Y-token information. Said
match: causes controller, 20, automatically to select
y-bits information and process said information as the
numeric value of MMS-L. Next said determine-com-

mand-information-word-length instructions cause con-
troller, 20, to determine the numberof signal words in
the command information of said second message by
adding H+X-+Lto said y-bits information of MMS-L
and dividing the resulting sum by the numberofbits in
one signal word. Then said evaluate-end-condition in-
structions cause controller, 20, to place a “0”at particu-
lar SPAM-Flag-@20register memory if said. command
information fills a whole number of signal words ex-
actly and “1” at said memory if it does not. And said
calculate-number-of-words-to-transfer instructions

cause controller, 20, to determine a particular number
of signal wordsto transfer and place information of said
number at particular working-@20 register memory.

Then said decrypt-a-00-header-message instructions
cause controller, 20, to transmit to controller, 12, a
particular transfer-decrypted-message instruction and
particular decryption mark information of key J that
identifies J as the decryption key.

Receiving said instruction and information causes
controller, 12, to execute particular preprogrammed
transfer-and-meterinstructions then record said mark of

key J at particular decryption-mark-@12 register mem-
ory.

Next said decrypt-a-00-header-message instructions
cause controller, 20, to cause buffer/comparator, 8, to
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transfer to decryptor, 10, a quantity of signal words of
said binary information of the second message which
quantity is the number at said working-@20 register
memory.

Buffer/comparator, 8, responds by transferring to
decryptor, 10, binary information that beginsat thefirst
bit at said particular received signal location and trans-
fers said information, signal word by signal word,until
it has transferred said quantity of signal words.

Decryptor, 10, commences receiving said informa-
tion, decrypting it using said key J information and
transferring it to controller, 12, as quickly as controller,
12, accepts it. The process of decryption proceeds in a
particular fashion. Said decrypt-a-00-header-message
instructions cause controller, 20, to cause decryptor, 10,
to transfer the first H bits without decrypting oraltering
said bits in any fashion, to decrypt and transfer the next
X bits, to transfer the next L bits without decrypting or
altering said bits, to decrypt and transfer the next
MMS-Lbits, andfinally, to transfer any bits remaining
after the last of said MMS-L bits without decrypting or
altering said bits. In this fashion, the cadence informa-
tion in said message, which is not encrypted, is trans-
ferred by decryptor,10, to controller, 12, withoutalter-
ation.

Undercontrolofsaid transfer-and-meter instructions,
controller, 12, commences receiving decrypted infor-
mation of the second message from decryptor, 10. Hav-
ing been decrypted, said information is identical to the
binary information of the second message of example
#1 (except that the meter-monitor information contains
the aforementioned meter instruction information thatis
not in example #1 and the length token information of
the meter-monitor formatfield reflects the presence of
said instruction information).

Automatically controller, 12, processes said informa-
tion of the second message of example #2 as a SPAM
command. Receiving the header and execution segment
causes controller, 12, to determine that said message is
addressed to URS microcomputers, 205, and to transfer
said message accordingly. Automatically, controller,
12, selects the first H converted bits and records said
bits at particular SPAM-header-@I2 register memory
then selects the next X bits and records said bits at par-
ticular SPAM-exec-@I12 register memory. Then, auto-
matically, by comparing the information at said SPAM-
exec memory with preprogrammed controlled-func-
tion-invoking-@12 information, controller, 12, deter-
mines that said information at memory matches prepro-
grammed transfer-this-message-to-205-@12 informa-
tion. Automatically, controller, 12, executes prepro-
grammedtransfer-to-205-@12 instructions; activates the
output port that outputs to SPAM-coniroller, 205C;
then commences transferring information of said de-
crypted information of the second message under con-
trol ofsaid transfer-and-meter instructions commencing
with thefirst of said H bits and transferring information,
signal word by signal word, in the order in whichit is
received from decryptor, 10. In addition, controller, 12,
is preprogrammed withall instructions and information
necessary for processing the length-token and determin-
ing the length of the meter-monitor segment of said
second message, does so, and records at particular
SPAM-meter register memorythefirst L plus MMS-L
bits of said decrypted information immediately after the
last of said X bits which is the information of the meter-

monitor segment of said message.
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When buffer/comparator, 8, completes transferring

to decryptor, 10, the quantity of signal wordsthatis the
number at said working-@20 register memory, said
decrypt-a-00-header-message instructions cause con-
troller, 20, to execute said evaluate-padding-bits-? in-
structions, determine which signal wordis the last word
of the second message of example #2, and ensure that
said wordis transferred to decryptor, 10. Following the
transfer of said word, controller, 20, causes decryptor,
10, to transmit particular decryption-complete informa-
tion to controller, 20, when decryptor, 10, completes
the transfer to controller, 12, of said word followingits
decryption.

Receivingsaid word at controller, 12, causes control-
ler, 12, to transfer said word to SPAM-controller, 205C,
and in so doing, complete the transfer of the decrypted
information of said second message.

At microcomputer, 205, (and at the URS microcom-
puters, 205, at other stations where the second message
of example #2 is decrypted) in the fashion described in
example #1, said information, which is the unencrypted
binary information of the second combining synch com-
mand, executes “GRAPHICS ON”causing microcom-
puter, 205, to combine the programming of FIG. 1A
and of FIG, 1B and transmit said combined program-
ming to monitor, 202M, where FIG.1C is displayed.

(Meanwhile, no second combining synch command
reaches the URS microcomputers, 205, at those sub-
scriber stations whose URSsignal processors, 200, are
not preprogrammed with information of decryption key
J because all received information of the second mes-

sage of example #2 has been discarded. No combining
occurs at said microcomputers, 205. And at the time
when FIG. 1C is displayed at subscriber stations pre-
programmed with said key J, the monitors, 202M, of
said subscriber stations display FIG. 1B.)

Thenreceiving said decryption-complete information
from decryptor, 10, causes controller, 20, to cause buf-
fer/comparator, 8, to discard any information of said
‘second message that may remain at buffer/comparator,
8, and commenceprocessing in the conventional fash-
ion; to cause decryptor, 10, to discard said key informa-
tion of decryption key J and any information of said
second message that may remain at decryptor, 10; to
transmit to controller, 12, a preprogrammed complete-
transfer-phase instruction; and, itself, to commence
processing in the conventional fashion.

Receiving said complete-transfer-phase instruction
causes controller, 12, to cease transferring information,
under control ofsaid transfer-and-meter instructions, to

deactivate all output ports, and to commence executing
the meter instructions of said transfer-and-meter in-
structions. Said meter instructions cause controller, 12,
to compare the information at said SPAM-header-@12
memory with particular collect-meter-info information
and determine that said H bits match particular “00”
information. (In other words, said SPAM command
information contains meter-monitor information.) Said
match causes controller, 12, automatically to transfer to
buffer/comparator, 14, particular header identification
information that identifies controller, 12, as the source
of said transfer the information recorded at said SPAM-

meter memory then the information recorded at said
decryption-mark-@1i2 register memory, which infor-
mation is the decryption mark of key J. (Hereinafter,
said meter information generated by the second com-
bining synch commandin example #2is called the “2nd
meter information (#2).”) Following said transferring,
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controller, 12, automatically deletes from register mem-
ory all information of said second message and com-
mences processing in the conventional fashion.

Receiving the 2nd meter information (#2) causes
buffer/comparator, 14, automatically to execute a meter
sequencethatis fully automatic and for which all appa-
ratus are preprogrammed and havecapacity to perform.

Receiving said information causes buffer/compara-
tor, 14, to compare a particular portion of the meter-
monitor formatfield of said 2nd meter information (#2)
to particular distinguishing comparison information that
identifies meter-monitor format fields that denote the

presence of meter instruction fields. A match results
which causes buffer/comparator, 14, to select informa-
tion ofbits at particular predetermined locations (which
bits contain the information of the meter instruction

field of said 2nd meter information (#2)) and compare
said selected information to preprogrammed metering-
instruction-comparison information and to determine
that said field matches particular increment-by-one in-
formation that instructs buffer/comparator, 14, to add
one incrementally to each meter record maintained at
buffer/comparator, 14, that is associated with decryp-
tion key information that matches the decryption mark
of the instance of meter information being processed.
Accordingly, buffer/comparator, 14, compares the de-
cryption mark ofsaid 2nd meter information (#2) with
preprogrammed decryption-key-comparison informa-
tion. Said comparing results in more than one match,
and buffer/comparator, 14, increments by one the meter
record associated with each particular decryption-key-
comparison datum that matches the decryption mark of
said 2nd meter information (#2). Because the informa-
tion of said meter instruction field instructs signal pro-
cessor, 200, only to perform said incrementing, upon
completing the last step of incrementing or comparing,
automatically buffer/comparator, 14, discardsall infor-
mation of said 2nd meter information (#2) except the
incremented record information and commences pro-
cessing in the conventional fashion.

Thus, not only does the second message of example
#2 cause the combining of FIG. 1A and FIG. 1B and
the display of FIG. 1C only at selected subscribersta-
tions that are preprogrammed with decryption key J,it
also causes the retaining of meter information associated
with its own decryption at said selected stations.

Subsequently, decoder, 203, receives the third mes-
sage of the “Wall Street Week” program which con-
veys the third combining synch command.

In example #2, all signal processing apparatus pro-
cess the third combining synch commandprecisely as in
the first example. Said command reaches all URS mi-
crocomputers, 205, and causes each to execute the
aforementioned “GRAPHICS OFF” command. But

only at those selected ones of said URS microcomput-
ers, 205, that are preprogrammed with decryption key J
does the third combining synch command actually
cause combining to cease. At all other URS microcom-
puters, 205, executing “GRAPHICS OFF” has. no ef-
fect because each of said other URS microcomputers,
205, is already in “Graphics Off’ mode when said
“GRAPHICS OFF” is executed. Because the afore-

mentioned particular ones amongsaid control invoking
instructions that preceded thefirst message of the ‘Wall
Street Week” program caused all URS microcomput-
ers, 205, to set their PC-MicroKey 1300s to the “Graph-
ics Off’ mode and because no information of the second

combining synch command. reached said other mi-
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crocomputers, 205, and executed “GRAPHICS ON”,
the PC-MicroKey 1300 of each of said other URS mi-
crocomputers, 205,is in “Graphics Off’ mode when the
third message of example #2 is transmitted.

Thus in example #2, not only does the second com-
bining synch command cause the combining and the
display of FIG. 1C only at selected subscriber stations
and the retaining of meter information at (and onlyat)
said stations, it also causes selective processing—for
example, the selecting of information of decryption key
J at selected stations—that enables the third combining
synch commandto have effect only at selected stations
without any selective processing of said third com-
mand. Placing particular so-called “soft switches,” one
of which exists at each subscriberstation, all into one
givenoriginal position, “off” or “‘on’, then transmitting
a command that is processed selectively at selected
stations and places said switchesat said stations into the
opposite position, “‘on” of “off”, makes it possible to
transmit a subsequent command that returns said
switches at said selected stations (and only said
switches) to said original position without any addi-
tional selective processing.

Significant advantages of simplicity and speed are
achieved by devising signal processing apparatus and
methods that minimize the need for selective process-
ing. With regard to said third combining synch com-
mand, for example, .no step of decrypting is required to
affect only those stations that are preprogrammed with
decryption key J. Accordingly, no possibility exists that
an error in decrypting may occur at one or moreofsaid
stations, causing the combining of video RAM informa-
tion and received video information, at said one or
more, not to cease at the proper time and to continue
beyondsaid time (until such time as some subsequent
command may execute “GRAPHICS OFF”or clear
information from said video RAM at said stations).
Because no timeis required for decrypting, no possibil-
ity exists that some station may take longer(or shorter)
than proper to perform decrypting causing the image of
FIG.1A to be displayed at some monitor, 202M,longer
(or shorter) than proper. Perhaps most important, be-
cause notime is required for selective processing of said
third command,thetime interval that separates the time
of embedding said third commandat said remotestation
that originates the “Wall Street Week” program and the
time of ceasing caused by said command at URS mi-
crocomputers, 205, can be the shortest possible interval.
Makingit possible for said time interval to be the short-
est possible interval minimizes the chance that an error
may occur in the timing of the embedding ofsaid third
command at said remote station causing all URS mi-
crocomputers, 205, to cease combining at a time thatis
other than the proper time.

The Preferred Configuration or Controller, 39, And
SPAM-Controller, 205 C

Heretofore, this specification has treated the control-
ler of decoder, 203, (which is controller, 39) and the
SPAM input controller of microcomputer, 205, (which
is SPAM-controller, 205C) as separate controllers. This
treatment has served to show how SPAM messages are
transferred from one controller to another, at any given
subscriber station.

But, in the preferred embodiment, the controller of
the decoder that detects the SPAM signals of a com-
bined medium transmission, at any given subscriber
station, and the controller that executes the information
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of said signals at the microcomputer that combines the
local and broadcast programming, at said station, are
one and the same. More precisely, controller, 39, of
decoder, 203, and SPAM-controller, 205C, are one and
the same (andare called, hereinafter, “controller, 39”).
Thus the preferred embodiment of controller, 39, is
configured and preprogrammed not only to control the
detecting, correcting, converting, and executing of con-
trolled functions at decoder, 203, but also to input to
and exécute at microcomputer, 205, the information of
any given detected SPAM messagethat is addressed to
URS microcomputers, 205.

FIG. 3A showsone such preferred controller, 39.
One aspect of the preferred embodiment of control-

ler, 39, is a series of buffers and processors at which
forward error correction, protocol conversion, and the
‘invoking of controlled functions take place in series.
Buffer, 39A, and processor, 398, are the first buffer and
processor of the series and perform the forward error
correcting functions of controller, 39. Buffer, 39C, and
processor, 39D,are the second buffer and processor and
perform protocol conversion functions. Buffer, 39E,
and control processor, 39J, are the third buffer and
processor. All controlled functions invoked at control-
ler, 39, by received SPAM signals are invoked at con-
trol processor, 39J.

Performing forward error correction and protocol
conversion and invoking the controlled functions at a
series of processors, in this fashion, rather than sequen-
tially at one processor has significant advantages as
regards speed. Inputting the information of each SPAM
signal word to three processors does take longer than
inputting said information tojust one processor. But this
is more than offset by the fact that having three proces-
sors rather than just one enables controller, 39, to pro-
cess the information of three signal words simulta-
neously. Control processor, 39J, can invoke and process
the controlled function of a first signal word while
processor, 39D, converts the information of a second
signal word and processor, 39B, corrects the informa-
tion of a third signal word.

A second aspect of the preferred embodiment of
controller, 39, is a matrix switch, 391, that operates
under control of control processor, 39J, and can trans-
fer information of received SPAM signals from buffer,
39E,directly to addressed apparatus. Transferring said
information in this fashion rather than through control
processor, 39J, has the advantage of freeing control
processor, 39J, to perform other functions while said
information is transferred.

As FIG. 3A shows, each processor, 39B, 39D, and
39J, has associated RAM and ROMand,hence, consti-
tutes a programmable controller in its own right. Each
processor, 39B, 39D, and 39J, controls its associated
buffer, 39A, 39C, and 39E respectively. Each buffer,
39A, 39C, and 39E, is a conventional buffer that re-
ceives, buffers, and transfers binary information in fash-
ions well known in the art. Each buffer, 39A and 39C,
transfers its received and buffered information to its

associated processor, 39B and 39D respectively, for
processing. Buffer, 39E,transfers its received and buff-
ered information, via EOFS Valve, 39F, to &0 matrix
switch, 391.

The preferred embodimentof controller, 39, also has
a buffer, 39G, that is a conventional buffer with means
for receiving information from other inputs external to
decoder, 203. Among said inputs is, in particular, an
input from controller, 12, of signal processor, 200
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(which input performs the functions of the input from
controller, 12, to SPAM-controller, 205C, shown in
FIG. 3). Buffer, 39G, outputs its received and buffered
information, via EOFS Valve, 39H, to matrix switch,
391. Buffer, 39G,is configured, in a fashion well known
in the art, with capacity to identify to control processor,
39J, which input is the source of any given instance of
information received and buffered at buffer, 39G, and

capacity to output selectively, under control of control
processor, 39J, any given instance of received informa-
tion.

EOFSValves, 39F and 39H, are EOFS valvesof the
type described above andtransfer the buffered informa-
tion of buffers, 39E and 39G respectively, to matrix
switch, 391. Said valves operate under control of con-
trol processor, 39J, and monitor all information, so
transferred, continuously for end of file signals in the
fashion described above.

Matrix switch, 391, is a conventional digital matrix
switch, well knownin the art of telephone communica-
tion switching, that is configured for the small number
of inputs 35 and outputs required at controller, 39. Ma-
trix switch, 391, operates under control of control pro-
cessor, 39J, and has capacity to receive SPAM signal
information from a multiplicity of inputs, including
EOFS Valves, 39E and 39F, and from control proces-
sor, 39J, and to transfer said information to a multiplic-
ity of outputs, including control processor, 39J; the
CPU of microcomputer, 205; buffer/comparator, 8, of
signal processor, 200; buffer/comparator, 14, of signal
processor, 200; and other outputs. Among such other
outputs is one or more (hereinafter called, “null out-
puts”) with capacity for accepting binary information
and merely recording said information at particular
memory associated with matrix switch, 391, thereby
overwriting and obliterating information previously
recorded at said memory. The purpose of such a null
output is to provide means whereby said switch can
automatically cause information of any selected SPAM
message to be discarded rather than transferred to ad-
dressed apparatus. (Other examples of other outputs are
cited below.) Matrix switch, 39I, also has capacity to
receive control information from control processor,
39J, and transfer said. information to the CPU and/or
the PC-MicroKey 1300 system of microcomputer, 205,
and to receive control information from the CPU and-
/or the PC-MicroKey 1300 system of microcomputer,
205, and transfer said information to control processor,
39J. Matrix switch, 391, transfers information in such a
way that information inputted at any given input is
transferred to a selected one or ones of said outputs
without modification, and a multiplicity of information
transfers can take place simultaneously. Control proces-
sor, 39J, has capacity for computing information and
processing all control information necessary for con-
trolling all apparatus of decoder, 203 (or such other
decoderas the controller of a given control processor,
39J, may beinstalled in). In keeping with the function of
control processor, 39J, as the processor at which all
controlled functions of controller, 39, are invoked,all
aforementioned particular register memories of control-
ler, 39, are located at control processor, 39J. The regis-
ter memories of control processor, 39J, include (but are
not limited to) particular SPAM-input-signal register
memory whose length in bit locations is sufficient to
contain the longest possible instance of SPAM com-
mand information with associated padding bits; the
aforementioned SPAM-header and SPAM-exec regis-
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ter memories; particular SPAM-Flag-monitor-info,
SPAM-Flag-at-secondary-control-level, SPAM-Flag-
executing-secondary-command, SPAM-Flag-second-
ary-level-incomplete, SPAM-Flag-primary-level-2nd-
step-incomplete, SPAM-Flag-primary-level-3rd-step-
incomplete, SPAM-Flag-secondary-level-2nd-step-
incomplete, SPAM-Flag-secondary-level-3rd-step-
incomplete, SPAM-Flag-first-condition-failed, SPAM-
Flag-second-condition-failed, SPAM-Flag-do-not-
meter, and SPAM-Flag-working register memories
each of which are one bit location in length; the afore-
mentioned SPAM-length-info, SPAM-mm-format,
SPAM-first-precondition, SPAM-second-precondition,
SPAM-last-Ol-header-exec register memories; particu-
lar SPAM-decryption-mark, SPAM-primary-input-
source, SPAM-secondary-input-source, SPAM-next-
primary-instruction-address, SPAM-next-secondary-
instruction-address, SPAM-executing-secondary-com-
mand, SPAM-last-secondary-0l-header-exec, SPAM-
address-of-next-instruction-upon-primary-interrupt,
and SPAM-address-of-next-instruction-upon-second-
ary-interrupt register memories whose functions are
described below; and a plurality of working register
memories that include first-working and second-work-
ing register memories. (With the exception of the mem-
ories whose names include the word “working,”all the
aforementioned register memories are dedicated strictly
to the functions described below and are not used for

any other functions.) All preprogrammed information
associated with the identification and execution of con-
trolled functions and the aforementioned conventional

instructions that control controller, 39, are prepro-
grammed at the RAM and/or ROM associated with
control processor, 39J. Examples of said prepro-
grammed information include relevant information of
the aforementioned controlled-function-invoking infor-
mation, process-length-token instructions, and execute-
conditional-overlay-at-205 information (that is part of
the aforementioned controlled-function-invoking-@205
information).

Besides being the processor at which all controlled
functions of controller, 39, are invoked, control proces-
sor, 39J, is the processor that controls all controlled
apparatus of decoder, 203, (except for a decryptor, 39K,
described more fully below) and controls all apparatus
described above as being controlled by SPAM-con-
troller, 205C. Control processor, 39J, controls not only
buffers, 39E and 39G,valves, 39F and 39H, and switch,
391, but also processors, 39B and 39D, as well as all
other apparatus of decoder, 203, controlled by control-
ler, 39. Control processor, 39J, has all required trans-
mission capacity for transmitting control instructions to
and receiving control information from all such con-
trolled apparatus. In addition, control processor, 39J,
controls the CPU and the PC-MicroKey 1300 system of
microcomputer, 205, in certain SPAM functions and
has capacity, via matrix switch, 391, to transmit control
information to and receive control information from

said CPU and said PC-MicroKey 1300 system. In cer-
tain SPAM functions, controller, 20, of signal proces-
sor, 200, controls control processor, 39J, and as FIG.
3A shows, control processor, 39J, has means for com-
municating control information directly with said con-
troller, 20. The RAM and/or ROM associated with
control processor, 39J, are preprogrammed with all
information necessary for controlling all such con-
trolled apparatus.

0
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90
As FIG. 3A shows, the preferred embodiment of

controller, 39, also has.a decryptor, 39K. Said decryp-
tor, 39K, is a conventional decryptorthatis identical to
decryptor, 10, of signal processor, 200. Decryptor, 39K,
receives inputted information from matrix switch, 39];
outputs its information to buffer, 39H; has means for
communicating control information directly with con-
troller, 20, of signal processor, 200; and is-controlled by
said controller, 20. Decryptor, 39K, is preprogrammed
with relevant SPAM information (e.g., information of
H, X, and L) and has capacity for processing SPAM
message information if fashions described more fully
below.

In the preferred embodiment, to maximize the speed
of information transmission, all apparatus of controller,
39, are located physically on one so-called silicon mi-
crochip and communicate with one another, in fashions
well knownin the art, by means ofthe circuits of said
chip. All apparatus of said chip function, in a fashion
‘well knownin the art, at the same clock speed. Said
speed may be the speed of the control clock of mi-
crocomputer, 205, communicated to controller, 39, in
an appropriate fashion, well knownin the art. Or said
speed maybe the control clock speed of signal proces-
sor, 200.

Examples #3 and #4 of the combining of the “Wall
Street Week” program described above, which relate
elaborations of examples #1 and #2,illustrate in detail

- the operation of the preferred embodiment of control-
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ler, 39.

Operating S. P. Systems ... Example #3 (First Word)

Example #3 differs from example #1 in just two
respects.

First, example #3 focuses on selected subscribersta-
tions where signal processing apparatus and methods
are used to collect monitor information for so-called

“program ratings” (such as so-called “Nielsen ratings”)
that estimate the sizes of television (or radio) program
audiences. In the present invention, subscriber stations
can be preprogrammed to process and record monitor
information of SPAM commandsandtransfer said in-
formation to one or more remote data collection sta-

tions where computers process the monitor information
to generate such ratings. In example #3, all apparatus of
the subscriber station of FIG. 3 are so preprogrammed,
and buffer/comparator, 14, of signal processor, 200,
operates, in fashions described more fully below, under
control of the aforementioned on-board controller, 14A.

Second, the controller, 39, of example #3 is the pre-
ferred embodimentof controller, 39, and replaces the
controller, 39, and SPAM-controiler, 205C, of example
#1. Insofar as messages addressed to URS microcom-
puters, 205, are concerned, the preferred embodiment
of controller, 39, is preprogrammed to perform the
controlled functions of the SPAM-controller, 205C, of
example #1. Thus the preprogrammedinformation at
the RAM and/or ROMassociated with control proces-
sor, 39J, includes, for example, the execute-at-205, exe-
cute-conditional-overlay-at-205, and cease-overlay in-

_ formation and the load-run-and-code, conditional-over-

65

lay-at-205, and cease-overlaying-at-205 instructions pre-
programmed at SPAM-controller, 205C, in example
#1.

In all other respects example #3is identical to exam-
ple #1.

Example #3 begins, like example #1, with divider, 4,
transferring the embedded information of the first mes-
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sage to decoder, 203. In the same fashion that applied in
example #1, receiving said embedded information at
decoder, 203, causes the binary information ofsaid first
message to be received, with error correcting informa-
tion, at decoder, 203, and detected at digital detector,
34. Detector, 34, inputs the detected information to
controller, 39, at buffer, 39A.

Thefirst step of processing at controller, 39, takes
place at processor, 39B, where error correction occurs.
Assaid detected information is inputted, buffer, 39A,
receives, buffers, and transfers said information, signal
word by signal word, an to processor, 39B,in a fashion
well in the art. Processor, 39B, receives each word,in
turn, with its associated error correcting information
anduses the error correcting information,in its forward
error correcting fashion, to check the binary informa-
tion of said word and correct the information of said

word, as required, then transfers the correct informa-
tion of said word to buffer, 39C, and discards said error
correcting information.

The secondstep of processing is protocol conversion
and takes place at processor, 39D. Buffer, 39C, receives
and buffers the corrected information of each word, in
turn, and transfers said information to processor, 39D.
As processor, 39D, receives said information, in its
protocol conversion fashion, processor, 39B, converts
the corrected binary information of each word into
converted information that all appropriate subscriber
station apparatus can receive and process and transfers
the converted information of each wordto buffer, 39E.

Asbuffer, 39E, receives the corrected information of
each word, buffer, 39E, buffers and transfers said infor-
mation to EOFSvalve, 39F, as quickly as said valve,
39F, is prepared to receive said information. EOFS
valve, 39F, processes said information,in its end offile
signal detecting fashion described above, to detect in-
formation of an end offile signal and outputs said infor-
mation to matrix switch, 391, as quickly as the apparatus
to which said switch, 391, transfers said information is
prepared to receive said information. As matrix switch,
391, receives the converted information of each word,
said switch, 391, transfers said information to a selected
output port of said switch, 391. Said selected port is the
particular port to which control processor, 39J, causes
said switch, 391, to transfer said information.

At the outset of example #3, matrix switch, 391,is
configured to input the output of EOFS Valve, 39F, to
control processor, 39J, and control processor, 39J,
awaits header information.

When EOFSvaive, 39F, commencestransferring the
SPAM information ofthe first message of example #3,
control processor, 39J, executesa first step of receiving
SPAM message information and receives the header
information in said first message. Control processor,
39J, accepts, receivesin turn, and records in sequenceat
particular SPAM-input-signal register memoryapartic-
ular first quantity of said words.Said first quantity is the
smallest number of signal words that can contain one
instance of header information (that is, H bits). In the
simplest preferred embodiment where a SPAM header
is two bits long and signal wordsare eight-bit bytes,said
first quantity is one. Then, automatically, control pro-
cessor, 39J, ceases accepting SPAMsignal information
transferred from EOFSvalve, 39F, and said valve, 39F,
commences holding the next processed signal word of
said first message until control processor, 39J, becomes
prepared, once again, to accept and receive SPAM
signal information.
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Then control processor, 39J, processes said header

information. Automatically, control processor, 39J,
selects information of the first H bits at said SPAM-
input-signal memory and recordssaid information of H
bits at said SPAM-header memory then compares the
information at said SPAM-header memory to the afore-
mentioned 11-header-invoking information thatis “11”.
No matchresults.

Because control processor, 39J, and the RAM and
ROMassociated with said processor, 39J, are prepro-
grammedto process the monitor information of SPAM
commandsto provide viewership data for remote com-
puter processing, not resulting in a match with said
11-header-invoking information causes control proces-
sor, 39J, to execute particular preprogrammedevaluate-
message-content instructions before receiving and pro-
cessing the execution segment information in said first
message. Automatically, said instructions cause control
processor, 39J, to compare the information at said
SPAM-header memory with preprogrammed invoke-
monitor-processing information. A match results with
particular “Ol” information. Said match signifies the
presence of meter-monitorinformation in said first mes-
sage and causes control processor, 39J, to enter “0”at
particular SPAM-Flag-monitor-info register memory
that is normally “1”.

Then automatically control processor, 39J, executes a
secondstep of receiving SPAMsignal information and
receives the execution segment informationin said first
message. Automatically, control processor, 39J, com-
mences accepting and EOFS valve, 39F, commences
transferring additional SPAM signal words. Automati-
cally, control processor, 39J, receives and records said
words in sequence at said SPAM-input-signal memory
immediately following the last of said first quantity of
signal words until the total quantity of SPAM signal
words recorded at said memory equals a particular
second quantity. Said second quantity is the smallest
number ofsignal words that can contain one instance of
header and execution segment information (that is,
H-+X bits), (if H+X bits can be contained in onesignal
word, said second quantity equals said first quantity,
and control processor, 39J, records no additional
SPAMsignal wordsin the course of said secondstep of
receiving SPAM signal information.) Automatically,

. control processor, 39J, ceases accepting SPAM signal

60
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information transferred from EOFS valve, 39F.
Then control processor, 39J, processes said execution

segment information. Automatically, control processor,
39J, selects information ofthe first X bits of information
at said SPAM-input-signal memory immediately after
the first H bits, records said information of X bits at said
SPAM-exec memory, and compares the information at
said SPAM-exec memory with controlled-function-
invoking information that is preprogrammed at the
RAM and/or ROMassociated with said processor, 39J.
A match results with the aforementioned execute-at-205
information that is identical to the execute-at-205 infor-

mation preprogrammed at SPAM-controller, 205C, of
example #1. Said match causes control processor, 39J,
to execute the aforementioned load-run-and-code in-
structions. Said instructions cause control processor,
39J, to place “0” at the aforementioned SPAM-Flag-
primary-level-2nd-step incomplete register memory
and, separately, at SPAM-Flag-primary-level-3rd-step-
incomplete register memory, which information signi-
fies that specific load-run-and-code controlled functions
have not been completed, and to place information of a
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particular reentry-address at the aforementioned
SPAM-address-of-next-instruction-upon-primary-inter-
rupt register memory which reentry-address specifies
the location of the next decrypt-process-and-meter-cur-
rent-message instruction to be executed wheninterrupt
information of a detected end offile signal is received
by control processor, 39J, from EOFSvalve, 39F. Then
said instructions cause control processor, 39J, to com-
pare the information at said SPAM-header memory
with preprogrammed header-identification information
and determine a match with particular preprogrammed
“01” information.

Undercontrolofsaid instructions, said match causes
control processor, 39J, automatically to execute a third
step of receiving SPAM signal information and receive
the length token informationin said first message. Auto-
matically, control processor, 39J, commences accepting
and EOFS valve, 39F, commencestransferring addi-
tional SPAM signal words. Automatically, control pro-
cessor, 39J, receives and records said words in sequence
at said SPAM-input-signal memory immediately fol-
lowing the last of said second quantity of signal words
until the total quantity of SPAM signal words recorded
at said memory equals a particular third quantity. Said
third quantity is the smallest number of signal words
that can contain one instance of header, execution seg-
ment, and length token information (that is, H+X+L
bits). Then, automatically, control processor, 39J,
ceases accepting SPAM signal information transferred
from EOFSvalve, 39F.

Automatically, control processor, 39J, processes said
length token information. The RAM and ROM associ-
ated with control processor, 39J, are preprogrammed
with all information necessary to determine the length
of SPAM commandsincluding information of H, X, L,
and H+X; process-length-token, determine-command-
information-word-length, evaluate-end-condition, cal-
culate-number-of-words-to-transfer, evaluate-padding-
bits-? instructions; and token-comparison, W-token,
X-token, Y-token, Z-token, w-bits, x-bits, y-bits, z-bits,
A-format, B-format, C-format, and D-format informa-
tion. Said preprogrammedinstructions and information
cause control processor, 39J, to determine the number
of signal words of command information in said first
message in precisely the same fashion that controller,
39, determined the numberofsignal words of command
information in the second message in example #2. Auto-
matically, control processor, 39J, selects information of
the first L bits of information at said SPAM-input-signal
memory immediately after the first H+X bits and re-
cords said information of L bits at SPAM-length-info
memory. Said L bits are the length token of said mes-
sage. Automatically control processor, 39J, determines
that the information at said SPAM-length-info memory
matches said W-token information, selects said w-bits
information, and processes:said information as the nu-
meric value of MMS-L. Automatically, control proces-
sor, 39J, determines the numberof signal words in the
command information of said second message by add-
ing H+-X+L to said w-bits information of MMS-L and
dividing the resulting sum by the numberofbits in one
signal word. Automatically control processor, 39J,
places a “0”at particular SPAM-Flag-working register
memoryif said command information fills a whole num-
ber of signal words exactly and “1” at said memoryifit
does not. Automatically, control processor, 39J, then
determines a particular numberof signal wordsto trans-
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fer and place information of said number at particular
working register memory.

Next said load-run-and-code instructions cause con-

trol processor, 39J, to execute a fourth step of receiving
SPAMsignal information and commencereceivingall
remaining command information and padding bits in
said first message. Automatically, control processor,
39J, commences accepting and EOFSvalve, 39F,; com-
mences transferring additional SPAM signal words.
Automatically, control processor, 39J, receives and
records said words in sequenceat said SPAM-input-sig-
nal memory immediately following the last of said third
quantity of signal words until the total quantity of
SPAM signal words recorded at said memory equals a
particular fourth quantity. Said fourth quantity is the
number at said working register memory. Then, auto-
matically, control processor, 39J, compares the infor-
mation at said SPAM-Flag-working register memory to
particular information that is “0”.

Not resulting in a match means that EOFS valve,
39F, has transferred and control processor, 39J, has
recorded all commandinformation ofsaid first message
together with any associated padding bits. Accordingly,
not resulting in a match causes control processor, 39J,
to cease accepting SPAM signal information from
EOFSvalve, 39F.

On the other hand, resulting in a match means that
one full signal word of padding bits may follow the last
signal word of said message that contains command
information and that said last word must be evaluated to
ascertain whether it contains MOVEbit information.

Accordingly, under control of said preprogrammed
instructions, resulting in a match causes control proces-
sor, 39J, to receive one additional signal word from
EOFSvalve, 39F, to compare said word to particular
preprogrammed information of one EOFS WORD,and
to record said word at said SPAM-input-signal memory
immediately following the last of said fourth quantity of
signal words. Said wordis the last signal word of said
message that contains command information. If said
word matches said information of one EOFS WORD,

one full signal word of padding bits follows said word,
and said preprogrammed instructions cause control
processor, 39J, to receive one more signal word from
EOFS valve, 39F, and to record said word at said
SPAM-input-signal memory immediately following
said last signal word that contains command informa-
tion. Then, whether or not a match has occurred with
said information of one EOFS WORD),said prepro-
grammed instructions cause control processor, 39J, to
cease accepting SPAM signal information from EOFS
valve, 39F.

By receiving all command information and padding
bits in said first message in the course of said four steps
of receiving SPAMsignal information, control proces-
sor, 39J, causes EOFS.valve, 39F, to transfer every
signal word in said first message priorto the first word
of the information segment of said first message. Ac-
cordingly, the next signal word transferred by said
valve, 39F, is the first word of said information seg-
ment, which is the first word of the program instruction
set of the “Wall Street Week” combining. _

Then said load-run-and-code instructions cause con-

trol processor, 39J, to commence loading information at
the main RAM of microcomputer, 205. Automatically,
under control of said instructions, control processor,
39J, causes matrix switch, 391, to cease transferring
information from EOFSvalve, 39F, to control proces-
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sor, 39J, and to commencetransferring information
from control processor, 39J, to the CPU of microcom-
puter, 205; transmits an instruction to said CPU that
causes said CPU to commencereceiving information
from matrix switch, 391, and loading said information at
particular main RAM in a fashion well knownin theart;
and causes matrix switch, 391, to commence transfer-
ring information from EOFS valve, 39F, to said CPU.
Automatically, microcomputer, 205, commences re-
ceiving the informationofthe program instructionset in
said first message, beginning with the first signal word
of said set, and loads said information at particular main
RAM.

Then, while EOFSvalve, 39F, processes the informa-
tion of the information segmentofsaid first message to
detect the end of file signal and while microcomputer,
205, loads the information of said program instruction
set at RAM,said load-run-and-code instructions cause
control processor, 39J, to commence executing the

4,965,825 |

code portion of said instructions. The instructions of 20
said portion cause control processor, 39J, to compare
the information at said SPAM-header memory to par-
ticular load-run-and-code-header information that is
“Ol”, A match results (which indicates that said first
message contains meter-monitor information). Control
processor, 39J is preprogrammed with evaluate-meter-
monitor-format, process-this-specific-format, and lo-
cate-program-unit instructions and with format-specifi-
cationinformation and offset-address information, and
said match control processor, 39J, to locate the “pro-
gram unit identification code” information in the infor-
mation at said SPAM-input-signal memory and record
information of said “code” information at SPAM-first-

precondition register memory in the same fashion that
SPAM-controller, 205C, performed these functions in
example #1.

To locate said “code” information, said code portion
instructions cause control processor, 39J, to execute
said evaluate-meter-monitor-format instructions. Said

instructions cause control processor, 39J, to select infor-
mation of bits at particular predetermined locations at
said SPAM-input-signal memory and recordsaid infor-
mation at SPAM-mm-formatregister memory. Said bits
are the bits of the meter-monitor formatfield in said first

message. Then said instructions cause control proces-
sor, 39J, to comparethe information at said SPAM-mm-
format memory with said format-specification informa-
tion, determine a match with particular A-format infor-
mation that invokes particular process-A-format in-
structions, and execute said instructions. Said instruc-
tions cause control processor, 39J, to place a particular
A-offset-address number at said SPAM-mm-format

memory (thereby overwriting and obliterating the in-
formation previously at said memory) which number
specifies the address/location at the RAM associated
with control processor, 39J, of the first bit of informa-
tion that identifies the specific format of the meter-
monitor segmentin said first message.

Then said code portion instructions cause control
processor, 395, to execute the aforementioned locate-
program-unit instructions. Said instructions cause con-
troller, 39J, to add a particular preprogrammed pro-
gram-unit-field-start-datum-location number to infor-
mation of said A-offset-address number and record the

resulting first sum then add a particular preprogrammed
program-unit-field-length-datum-location number to

-information of said A-offset-address number and record

the resulting second sum. Next said instructions cause
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control processor, 39J, to select preprogrammedbinary
information of a particular preprogrammed datum-cell-
length numberof contiguous bit locations that begin at
said first sum numberofbit locations after a particular
predeterminedfirst-bit location at said RAM andplace
said binary information at first-working register mem-
ory andto select preprogrammedbinary information of
said datum-cell-length number of contiguous bit loca-
tions that begin at said second sum numberoflocations
after said first-bit location and place said binary infor-
mation at second-working register memory. In so do-
ing, control processor, 39J, places at said first-working
memory information of the bit distance from thefirst bit
location of said SPAM-input-signal memoryto the first
bit location of said program unit field and placesat said
second-working memory informationofthe bit location
length of said program unit field. Automatically, con-
trol processor, 39J, selects binary information of the
second-working memory information number of con-
tiguousbit locations at said SPAM-input-signal memory
that begin at the first-working memory information
numberofbit locations after the first bit location at said

memory. Automatically, control processor, 39J, places
said binary information at said first-working memory.
In so doing, control processor, 39J, selects information
of the unique “program unit identification code” that
identifies said “Wall Street Week” program.

Then said code portion instructions cause control
processor, 39J, to place at the aforementioned SPAM-
first-precondition memory information of said informa-
tion at first working memory. In so doing, control pro-
cessor, 39J, places said “code” at said memory. Then
the final instructions of said portion cause control pro-
cessor, 39J, place “1” at SPAM-Flag-primary-level-3rd-
step-incomplete register memory (thereby overwriting
and obliterating the “1” information at said memory),
which “1” signifies the completion of the code step
executed by said load-run-and-code instructions.

(At stations that are not preprogrammedto collect
monitor information, each control processor, 39J, com-
mences waiting for interrupt information of the end of
file signal at the end of said first message from EOFS
valve, 39F, when each completes the code portion of
said load-run-and-codeinstructions.)

The station of FIG. 3 is preprogrammed to collect
monitor information, and at any point wherethe control
processor, 39J, of a station that is not so prepro-
grammed commences waiting, the control processor,
39J, of the station of FIG.3 is preprogrammed automat-
ically to execute particular preprogrammed collect-
monitor-info instructions. Said instructions cause con-

trol processor, 39J, of the station of FIG. 3 to compare
the information at said SPAM-Flag-monitor-info mem-
ory with particular preprogrammed “0”information. A
match results. Under control of said instructions, said
match causes control processor, 39J, to cause matrix
switch, 391, to commencetransferring information from
control processor, 39J, to buffer/comparator, 14, of
signal processor, 200, (while said switch is simulta-
neously transferring information from control proces-
sor, 39J, to the CPU of microcomputer, 205); to transfer
to said buffer/comparator, 14, header information that
identifies a transmission of monitor information then

particular decoder-203 information that is the source
mark of said decoder, 203, (which source markis binary
information that is preprogrammed at control proces-
sor, 39J) then all of the received binary information of
said first message that is recorded at said SPAM-input-
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signal memory; then to cause matrix switch, 391, to
cease transferring information from control processor,
39J, to said buffer/comparator, 14. (Said received infor-
mation is complete information of the first combining
synch command, and said information transmitted to
buffer/comparator, 14, is called, hereinafter, the “1st
monitor information (#3). Then control processor, 39J,
enters “1” at said SPAM-Flag-monitor-info memory,
signifying completion of the transfer of said 1st monitor
information (#3); completes said collect-monitor-info
instructions; and commences waiting for interrupt infor-
mation ofendoffile signal, transmitted by controltrans-
mission means. .

In due course, EOFS valve, 39F, receives the last
signal word of the information segment ofsaid first
message, whichis the last signal word of said program
instruction 7set, and transfers said word, via matrix
switch, 391, to microcomputer, 205, which causes mi-
crocomputer, 205, to load said word at said RAM.

Then said valve, 39F, commencesreceiving informa-
tion of the eleven EOFS WORDsthat constitute the

endoffile signal at the endofsaid first message. Receiv-
ing the first EOFS WORD ofsaid eleven causes EOFS
valve, 39F, to commenceretaining information of said
WORD,in the fashion described above, and to cease
transferring information to microcomputer, 205. Ac-
cordingly, microcomputer, 205, ceases loading informa-
tion at said RAM.Said valve, 39F, detects and retains
information of the next nine EOFS WORDsinits end

of file signal detection fashion. Then, receiving the
eleventh and last EOFS WORD ofsaid endoffile sig-
nal causes EOFSvalve, 39F, to increment the informa-
tion at the EOFS WORD Counter of said valve, 39F,
by one then determine that the information at said
Counter matchesthe information at the EOFS Standard

Length Location of said valve, 39F, which causes
EOFS valve, 39F, to transmit EOFS-signal-detected
information to control processor, 39J, as an interrupt
signal then commencewaiting for a control instruction
from control processor, 39J.

Receiving an interrupt signal of EOFS-signal-
detected information from an EOFSvalve, 39F or 39H,
while under control of any given set of preprogrammed
controlled function instructions causes control proces-
sor, 39J, to execute a so-called “machine language
jump”to a predesignated portionof said instructions, in
a fashion well knownin the art, and execute the instruc-
tions of said portion.

In the case of said load-run-and-code instructions,
receiving an EOFS-signal-detected interrupt signal
causes control processor, 39J, to jump to and execute
the run portion of said instructions. Receiving the
EOFS-signal-detected interrupt signal that the eleventh
EOFS WORD oftheendoffile signal at the end ofsaid
first message causes EOFS valve, 39F, to transmit
causes control processor, 39J, to jump to and execute
instructions that begin with that particular one whose
location is identified by the reentry-address information
at the aforementioned SPAM-address-of-next-instruc-

tion-upon-primary-interrupt register memory. Said in-
structions are the instructions of said run portion. Auto-
matically, said instructions cause control processor, 39J,
to cause matrix switch, 391, to cease transferring infor-
mation from EOFS valve, 39F, to the CPU of mi-
crocomputer, 205, and to commencetransferring infor-
mation from control processor, 39J, to said CPU; to
transmit a control instruction to said CPU that causes

microcomputer, 205, to cease loading information at
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said main RAM andexecute the information so loaded
as so-called “machine executable code”ofone so-called

“job”; then to transmit the aforementioned discard-and-
wait instruction, via control transmission means, to
EOFSvalve, 39F. In so doing, control processor, 39J,
completes the instructions of said run portion.

Receiving said discard-and-wait instruction causes
EOFSvalve, 39F, to set the information at said EOFS
WORD Counter to “00000000”, to transmit the afore-
mentioned complete-and-waiting information to control
processor, 39J, as a second interrupt signal, then to
commence waiting for a further control instruction
from control processor, 39J.

Automatically said load-run-and-code instructions
cause control processor, 39J, to compare the informa-
tion at said SPAM-Flag-primary-level-3rd-step-incom-
plete memory with particular preprogrammed “1” in-
formation. A match results which signifies that control
processor, 39J, has already completed the code portion
of said load-run-and-code instructions. Said match

causes control processor, 39J, to complete said load-
run-and-codeinstructions.

Having completed the controlled functions of said
first message, automatically control processor, 39J,
prepares to receive the next SP.AM message. Automati-
cally, control processor, 39J, determines, in a predeter-
mined fashion, that EOFS valve, 39F, is the primary
input to control processor, 39J, of SPAM message in-
formation; causes. matrix switch, 391, to commence
transferring information from EOFS valve, 39F, to
control processor, 39J; then compares the information
at said SPAM-header memory to particular prepro-
grammed cause-retention-of-exec information that is
“01”. A match results which causes control processor,
39], to place at the aforementioned SPAM-last-01-head-
er-exec register memory information of the information
at said SPAM-exec memory. Being preprogrammed to
collect monitor information, control processor, 39J,
automatically compares the information at said SPAM-
Flag-monitor-info memory with particular prepro-
grammed “0” information. No match results which
indicates that control processor, 39J, has completed
collect-monitor-info instructions in respect to said first
message. Then, automatically, control processor, 39J,
causes all apparatus of control processor, 39J, to delete
from memoryall information of said first message ex-
cept information at said SPAM-first-precondition and
SPAM-last-0l-header-exec memories. Finally, after
receiving said complete-and-waiting information from
EOFSvalve, 39F, control processor, 39J, causes said
valve, 39F, to commence processing inputted signal
words, in its preprogrammed detecting fashion, and
outputting information to matrix switch, 39], and con-
trol processor, 39J, commences waiting to receive in-
formation of a subsequent SPAM header from said
switch, 391.

As described in “One Combined Medium” above,
running the information of said program instruction set
causes microcomputer, 205, (and URS microcomputers,
205, at other subscriber stations) to place appropriate
FIG. 1A image information at particular video RAM.
In addition, running said set also causes microcomputer,
205, after completing placing said image information at
said RAM,to transfer particular number-of-overlay-
completed information and instructions to control pro-
cessor, 39J. Said information and instructions cause
control processor, 39J, to place the number“00000001”
at particular SPAM-second-precondition register mem-
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ory at control processor, 39J, signifying that said image
information represents the first overlay of its associated
video program.

Receiving said ist monitor information (#3) causes
buffer/comparator, 14, to compare the information, in
said Ist information, of the header information that
identifies a transmission of monitor information to par-
ticular preprogrammed header-identification-@14infor-
mation. A match results with particular monitored-
instruction-fulfilled-identification information which

causes buffer/comparator, 14, to input said Ist monitor
information (#3) to onboard controller, 14A.

Receiving said 1st monitor information (#3) causes
onboard controller, 144A, to record the source mark
information in said 1st information at particular source-
mark-@I4A register memory; to record at particular
SPAM-input-signal-@14A register memory all of the
received binary information of said first message that
was recordedat the aforementioned SPAM-input-signal
memory of controller, 39J; and to execute particular
preprogrammed process-monitor-info instructions. (On-
board controller, 14A, processes the Ist monitor infor-
mation (#3) upon receipt, and this processing can occur
simultaneously with the loading of the program instruc-
tion set ofsaid first message at RAM at microcomputer,
205, while control processor, 39J, waits to receive an
EOFS-signal-detected signal from EOFS valve, 39F.)
Automatically, said instructions cause onboard control-
ler, 14A, to compare the information at said source-
mark-@I4A memory, in a predetermined fashion, with
particular pre-entered source-identification mark infor-
mation that onboard controller, 14A, retains in memory
associated with its pre-entered signal records of monitor
information. A match results with that particular de-
coder-203 source mark information that is associated
with the aforementioned record of the prior program-
ming displayed at monitor, 202M. Said match causes
onboardcontroller, 14A, to locate the instance of “pro-
gram unit identification code” information in the infor-
mation at said SPAM-input-signal-@I4A register mem-
ory in precisely the same fashion that the code portion
instructions of the aforementioned load-run-and-code
instructions caused controller, 39J, to locate “program
unit identification code” information in information of

said first message. (Onboard controller, 14A, is prepro-
grammed with all information necessary for locating
and processing the informationofall the meter-monitor
fields in any monitor information transmission such as
said 1st monitor information (#3)—said prepro-
grammed information includes, for example, format-
specification information, A-format information, and
locate-program-unit instructions.) Automatically, said
process-monitor-info instructions cause onboard con-
troller, 14A, in a predetermined fashion, to locate the
instance of “program unit identification code” informa-
tion in said record of the prior programming displayed
at monitor, 202M, and to compare said first named
instance of “program unit identification code” informa-
tion to said second named instance. No matchresults.

Not resulting in a match causes onboard controller,
14A, to cause signal processor, 200, to record said re-
cord of prior programmingat recorder, 16. Automati-
cally, under control of said process-monitor-info in-
structions, onboard controller, transmits to controiler,
20, a particular preprogrammed instruct-to-record in-
struction that causes controller, 20, to cause onboard
controller, 14A, to transmit the monitor record ofsaid
prior programming to recorder, 16, in a predetermined
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fashion and that causes controller, 20, to cause recorder,
16, to record said monitor record information in a pre-
determined fashion. (Certain transfer fictions caused
by said transmission of instruct-to-record information
are described more fully below in “Operating Signal
Processing Systems . . . Signal Record Transfer.”)

Then said process-monitor-info instructions cause
onboard controller, 14A, to initiate a new monitor re-
cord that reflects the new “Wall Street Week” pro-
gramming. Automatically, said instructions cause on-
board controller, 14A, in a predetermined fashion, to
delete all information at the monitor record location of
said monitor record of prior programming except the
source mark information associated with said record; to
record information ofsaid first named instance of “pro-
gram unit identification code” information (whichis the
“program unit identification code”of said “Wall Street
Week” program to a particular “program unit identifi-
cation code” location at said record location; to select
particular information located at said SPAM-input-sig-
nal-@I14A register memory and record information at
said record location; to select particular prepro-
grammedrecord format information that identifies the
format of the information at said record location and

place information of said information at a particular
location at said record location and, separately, at a
particular format comparison location;.and finally, to
discard all unrecorded information of said 1st monitor

information (#3) and commence waiting for the next
inputted instance of monitor information.

The content of the Ist monitor information (#3)
[more particularly, the information of the command
execution segment and of the meter-monitor format
field]causes onboard controller, 14A, to organize the
information of said new monitor record in a particular
fashion. The command execution segment of the ist
monitor information (#3) causes signal processor, 200,
to assemble the this new monitor record in a particular
format of a combined video/computer medium display
and to include a particular record format field within
said formatidentifying the format of said record. (Were
the execution segment of said command ofthe afore-
mentioned pseudo command, signal processor, 200,
would initiate a record for a conventional television

program.) From the command meter-monitor segment
of the 1st monitor information (#3), onboard controller,
14A,selects and recordsat particular signal record field
locations at said record location the information that

identifies the program unit of the particular “Wall
Street. Week” program, the origin of the “Wall Street

_ Week”transmission, and the day of the particular trans-
mission within a one hundred year period. In a predeter-
mined fashion, onboard controller, 14A, also records in
a particular monitor recordfield location at:said record
location a particular display unit identification code that
identifies monitor, 202M, as the display apparatus of
said new monitor record. In a predetermined fashion,
signal processor, 200’, records date and time informa-
tion received from clock, 18, in first and last particular
time field locations at said record location that docu-

ment the date and time respectively of the first and of
the last received instances of monitor information of the

particular program unit and source mark.

OPERATINGS. P. SYSTEMS... EXAMPLE #3

(SECOND MESSAGE)

Subsequently, the embedded information of the sec-
ond message of the “Wail Street Week” program is
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inputted to decoder, 203. Receiving said embedded
information at decoder, 203, causes the SPAM informa-
tion of said second message to be detected at detector
34; inputted to controller, 39, at buffer, 39A; checked
and corrected, as necessary, at processor, 39B; con-
verted into locally usable binary information at proces-
sor, 39D; and processed by EOFSvalve, 39F,in the end
of file signal detecting fashion of said valve, 39F, with
all these functions occurring in the same fashions that
applied to the SPAM information of the first message.

When EOFSvalve, 39F, commences transferring the
SPAM information of the second message, receiving
the information of the header of said message causes
control processor, 39J, to commence processing the
information of said message under control of the pre-
programmedinstructions at the RAM and ROMassoci-
ated with said processor, 39J, and to process,in particu-
lar, the information of said header. Automatically, con-
trol processor, 39J, accepts the smallest numberofsig-
nal wordsthat can contain one instance of headerinfor-

mation, records the information of said words in se-
quence at SPAM-input-signal register memory, then
ceases accepting SPAM signal information transferred
from EOFSvalve, 39F. Automatically, control proces-
sor, 39J, selects information of the first H bits at said
SPAM-input-signal memory and records said informa-
tion of H bits at SPAM-header memory then compares
the information at said SPAM-header memory to. the
aforementioned 11!-header-invoking information that is
“11”. No match results.

Not resulting in a match causes control processor,
39J, first, to execute the aforementioned evaluate-mes-
sage-content instructions then to receive and process
the execution segment information in said second mes-
sage. Automatically, control processor, 39J, compares
the information at said SPAM-header memory with
preprogrammed invoke-monitor-processing informa-
tion. A match results with particular “00”information.
Said match signifies the presence of meter-monitor in-
formation in said second message and causes control
processor, 39J, to enter “0” at SPAM-Flag-monitor-
info register memory that is normally “1”..Then, auto-
matically, control processor, 39J, commences accepting
additional SPAM signal words from EOFSvalve, 39F;
receives and records additional words at said SPAM-

- input-signal memory, in sequence after the-information
already there, until the total quantity of SPAM signal
words recorded at said memory equals the smallest
numberofsignal wordsthat can contain oneinstance of
header and execution segment information; then ceases
accepting SPAM signal information from EOFSvalve,
39F. Automatically, control processor, 39J, selects in-
formation of the first X bits of information at said

SPAM-input-signal memory immediately after the first
Hbits, records said information ofX bits at said SPAM-

exec memory, and compares the information at said
SPAM-exec memory with controlled-function-invok-
ing information that is preprogrammed at the RAM
and/or ROM associated with said processor, 39J. A
match results with the aforementioned execute-condi-

tional-overlay-at-205 information thatis identical to the
execute-conditional-overlay-at-205 information prepro-
grammed at SPAM-controller, 205C, of example #1.
Said match causes control processor, 39J, to execute the
aforementioned conditional-overlay-at-205 instructions.
Said instructions cause SPAM-controller, 205C,to exe-
cute “GRAPHICS ON”at the PC-MicroKey System
of microcomputer, 205, if the information of the pro-
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gram unit field in the meter-monitor information of said
second message matchesthe information at said SPAM-
first-precondition register memory and the information
of the overlay numberfield in said meter-monitor infor-
mation matches the information at said SPAM-second-

precondition register memory.
Automatically, said conditional-overlay-at-205 in-

structions cause control processor, 39J, to receive and
process the length token information in said second
message. Automatically, control processor, 39J, recom-
mences accepting additional SPAM signal words from
EOFS valve, 39F; receives and records additional
wordsat said SPAM-input-signal memory, in sequence
after the information already there, until the total quan-
tity of SPAM signal words recorded at said memory
equals the smallest number of signal words that can
contain one instance of header, execution segment, and
length token information; then ceases accepting SPAM
signal information from EOFSvalve, 39F. Under con-
trol of the same preprogrammedinstructions that con-
trolled the processing of the length token of the first
message, control processor, 39J, processes. the length
token of the second message in the same fashion that
applied to the first message but with one exception.
Control processor, 39J, determines that the length
token of said second message matches X-token informa-
tion, when compared with token-comparison informa-
tion, rather than Y-token information (which was the
information matched by the length token information of
the second message of example #2). Said match causes
control processor, 39J, to select x-bits information,
place said information at SPAM-length-info memory,
and processsaid x-bits information as the numeric value
of MMS-L. Then, in precisely the. same fashion that
applied in the case of the first message, control proces-
sor, 39J, determines a particular numberof signal words
to transfer and places information of said number at
particular working register memory.

Next said conditional-overlay-at-205 instructions
cause control processor, 39J, to receive all remaining
command information and padding bits of said second
message and to load said information andbits at said
SPAM-input-signal memory in precisely the same fash-
ion that applied in the case of the first message. Auto-
matically, control processor, 39J, recommences accept-
ing additional SPAM signal words from EOFSvalve,
39F, and receives and records additional words. at said
SPAM-input-signal memory, in sequence after the in-
formation already there, until the total quantity of
SPAM signal words recorded at said memory equals
the numberat said working register memory. Then,if
the commandinformation in said second message does
not fill a whole numberofsignal wordsexactly, control
processor, 39J, automatically ceases accepting SPAM
signal information from EOFS valve, 39F. Butif, in-
stead, said commandinformation does fill a whole num-
ber of signal words exactly, automatically control pro-
cessor, 39J, receives one additional signal. word from
EOFSvalve, 39F; compares said word to information
of one EOFS WORD;recordssaid word at said SPAM-
input-signal memory immediately following the infor-
mation already recorded at said memory; receives one
more signal word from EOFSvalve, 39F, and records
said word at said SPAM-input-signal memory immedi-
ately following the information of said one additional
signal wordif said additional word matchedsaid infor-
mation of one EOFS WORDat the aforementioned
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comparing; and ceases accepting SPAMsignal informa-
tion from EOFS valve, 39F.

By receiving all command information and padding
bits in said second message, control processor, 39J,
causes EOFS valve, 39F, to transfer every signal word
in said message. Accordingly,the next signal word to be
transferred by said valve, 39F, is the first word of the
next message embedded in the “Wall Street Week”
programming transmission after said second message.

Then, in order to locate the information of the pro-
gram unit and overlay numberfields in the meter-moni-
tor information of said second message, said condition-
al-overlay-at-205 instructions cause control processor,
39J, to execute said evaluate-meter-monitor-format in-
structions and said instructions cause control processor,
39], to place a selected offset-address number at SPAM-
mm-format memory in the same fashion that applied in
the case of the first message. Automatically, control
processor, 39J, selects information of the bits of the
meter-monitor formatfield in said first message, records
said information at SPAM-mm-format register memory,
compares the information at said memory with format-
specification information, determines a match with B-
format information that invokes process-B-format in-
structions that cause control processor, 39J, to place at
said SPAM-mm-format memory a particular B-offset-
address number that is different from the aforemen-
tioned A-offset-address number and that specifies the
RAM address/location of the first bit of information
that identifies the specific format of the meter-monitor
segmentin said second message.

Then said conditional-overlay-at-205 instructions
cause control processor, 39J, to execute the aforemen-
tioned locate-program-unit instructions and locate the
program unit field in the meter-monitor information of
said second message in the same fashion that applied in
the case of the first message. Automatically, controller,
39J, adds the aforementioned program-unit-field-start-
datum-location numberto information of said B-offset-
address numberand records the resulting first sum then
adds the aforementioned program-unit-field-length-
datum-location numberto information of said B-offset-
address number and records the resulting second sum.
Next said instructions cause control processor, 39J, to
select information of the starting bit location of said
program unit field which information is the number of
bit locations from thefirst bit location at said SPAM-
input-signal memory to thefirst bit location ofsaid field.
Automatically, control processor, 39J, places said infor-
mation at first-working register memory then selects
second information of the length of said program unit
field in contiguous bit locations and places said second
information at second-working register memory. Auto-
matically, control processor, 39J, selects binary infor-
mation of the second-working memory information
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numberof contiguous bit locations at said SPAM-input- .
signal memory that begin at the first-working memory
information number of bit locations after the first bit
location at said memory. Automatically, control proces-
sor, 39J, places said binary information at said first-
working memory. In so doing, control processor, 39J,
places at said memory information of the unique “pro-
gram unit identification code” that identifies the pro-
gram unit of said “Wall Street Week” program.

Then said conditional-overlay-at-205 instructions
cause control processor, 39J, to compare the informa-
tion at said first-working memory to the information at
the aforementioned SPAM-first-precondition register

104
memory (which is the same unique code). A match
results (which indicates that control processor, 39J,
executed the aforementioned load-run-and-code in-
structions under control of the first message.) Said
match causes control processor, 39J, to continue exe-
cuting said conditional-overlay-at-205 instructions.

(As described in the case of the second message of
example #1, at any subscriber station where informa-
tion at first-working register memory fails to match
information at SPAM-first-precondition register mem-
ory, said failing to match causes the control processor,
39J, of said station to clear all SPAM information from
main and video RAMsof the microcomputers, 205, of
said stations and, themselves,to discard all information
of said second message and commence waiting for the
binary information of a subsequent SPAM header.)

Next said conditional-overlay-at-205 instructions
cause control processor, 39J, to execute the aforemen-
tioned locate-overlay-number instructions and locate
the overlay numberfield in said meter-monitor informa-
tion in the same fashion that the information of the

program unit field is located. Said locate-overlay-num-
ber instructions cause controller, 39J, to add a particu-
lar preprogrammed overlay-number-field-start-datum-
location number (that is different from the aforemen-
tioned program-unit-field-start-datum-location number)
to information of said B-offset-address number and re-

cord the resultingfirst sum then add a particular prepro-
grammed overlay-number-field-length-datum-location
numberto information of said B-offset-address number
and record the resulting second sum. Next said instruc-
tions cause control processor, 39J, to select prepro-
grammed binary information of the aforementioned
datum-cell-length number of contiguous bit locations
that begin atsaid first sum numberofbit locationsafter
the aforementioned first-bit location at said RAM and
place said binary information at first-working register
memory and to select preprogrammedbinary informa-
tion, of said datum-cell-length number of contiguousbit
locations that begin at said second sum numberofloca-
tions after said first-bit location and place said binary
information at second-working register memory. In so
doing, control processor, 39J, places at said first-work-
ing memory information of the bit distance from the
first bit location of said SPAM-input-signal memory to
the first bit location of said overlay numberfield and
places at said second-working memory information of
the number of contiguous bit locations in said overlay
number field. Automatically, control processor, 39J,
selects binary information of the second-working mem-
ory information number of contiguous bit locations at
said SPAM-input-signal memory that begin at the first-
working memory information numberof bit locations
after the first bit location at said memory. Automati-
cally, control processor, 39J, places said binary infor-
mationatsaid first-working memory (thereby overwrit-
ing and obliterating the information previously there).
In so doing, control processor, 39J, selects from the
information at said SPAM-input-signal memory and
recordsat said first-working memory the information of
said overlay numberfield. (After the informationof said
overlay field is placed at said memory, the information
at said memoryis “00000001’.)

Then said conditional-overlay-at-205 instructions
cause control processor, 39J, to compare the informa-
tion at said first-working memory to the “00000001”
information at the aforementioned SPAM-second-

precondition register memory. A matchresults (indicat-
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ing that microcomputer, 205, has completed placing
appropriate FIG. 1A image information at video RAM)

(As described in the case of the second message of
example #1, at any subscriber station where informa-
tion at first-working register memory fails to match
information at SPAM-second-precondition memory,
the control processor, 39], of said station interrupts the
operation of the CPU ofsaid microcomputer,205, in an
interrupt fashion well knownin the art, and causes said
microcomputer, 205, to restore efficient operation in a
fashion described morefully below.)

Atthe subscriber station of FIG. 3 (and at URS mi-
crocomputers, 205,at other subscriber stations where
information at first-working memory matches informa-
tion at SPAM-second-precondition memory), said
match causes control processor, 39J, to cause matrix
switch, 391, to cease transferring information from
EOFSvalve, 39F, to control processor, 39J, and com-
mencetransferring information from control processor,
39J, to the PC-MicroKey System of microcomputer,
205; to transmit the instruction, “GRAPHICS ON”, to
said PC-MicroKey System; and to complete said condi-
tional-overlay-at-205 instructions, the controlled func-
tions of the second combining synch command,and the
controlled functions of said second message.

At the subscriber station of FIG. 3 (and at URS mi-
crocomputers, 205, at other subscriber stations), said
instruction, “GRAPHICS ON”, causes said PC-
MicroKey System to combine the programming of
FIG. 1A and of FIG. 1B and transmit the combined

programming to monitor, 202M, where FIG. 1C is
displayed.

Automatically, the preprogrammedinstructions that
control control processor, 39J, cause said processor,
39J, to prepare to receive the next SPAM message.
Automatically, control processor, 39J, determines, in a
predetermined fashion, that EOFS valve, 39F, is the
primary input to control processor, 39J, of SPAM mes-
sage information; causes matrix switch, 391, to com-
mencetransferring information from EOFSvalve, 39F,
to control processor, 39J; determines that the informa-
tion at said SPAM-header memory does not match the
aforementioned cause-retention-of-exec_information
that is “01”.

Then, being preprogrammedto collect monitor infor-
mation, control processor, 39J, automatically compares
the information at said SPAM-Flag-monitor-info mem-
ory with particular preprogrammed “0” information. A
match results. Said match causes control processor, 39J,
to execute particular onesofits preprogrammedcollect-
monitor-information instructions. Under control of said
ones, control processor, 39J, transfers to the buffer/-
comparator, 14, of signal processor, 200, header infor-
mation that identifies a transmission of monitor informa-
tion then the aforementioned decoder-203 source mark
information then all of the received binary information
of said second messagethat is recorded at said SPAM-
input-signal memory. (Said information is complete
information of the second combining synch command,
and said information transmitted to buffer/comparator,
14, is called, hereinafter, the “2nd monitor information
(#3).”) Then control processor, 39J, enters “1” at said
SPAM-Flag-monitor-info memory, completes said col-
lect-monitor-info instructions, and continues the con-
ventional preprogrammed instructions of said control
processor, 39J.

Automatically control processor, 39J, deletes from
memory all information of said second message and
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commences waiting to receive the binary information of
a subsequent SPAM header from matrix switch, 391.

Atsignal processor, 200, receiving said 2nd monitor
information (#3) causes buffer/comparator, 14, to de-
terminethat the headerinformation, in said 2nd monitor
information (#3), that identifies a transmission of moni-
tor information matches the aforementioned monitored-
instruction-fulfilled-identification information which
causes buffer/comparator, 14,to input said 2nd monitor
information (#3) to onboard controller, 14A.

Receiving said 2nd monitor information (#3) causes
onboard controller, 14A, to record the source mark
information in said 2nd monitor information (#3) at
source-mark-@14A 14A register memory;to record,at
particular SPAM-input-signal-@14A register memory,
all of the received binary information ofsaid first mes-
sage that was recorded at the aforementioned SPAM-
input-signal memory of controller, 39J; and to execute
the aforementioned process-monitor-info. instructions.
Said instructions cause onboard controller, 14A, to
compare the information at said source-mark-@14A
memory with the aforementioned source-identification
information. A match results with the aforementioned
decoder-203 source mark information. Said match
causes onboard controller, 14A,to locate the instance of
“program unit identification code” information at said
SPAM-input-signal-@14A register memory,in the fash-
ion described above; to locate the instance of “program
unit identification code” information in the aforemen-
tioned new monitor record; and to compare said first
namedinstance to said second named instance. A match
results. Under control of said process-monitor-info in-
structions, said match causes onboard controller, 14A,
to record date and time information, received from
clock, 18, at the aforementioned last particular time
field of said new monitor record and, in a predeter-
mined fashion, to compare the meter-monitor format
field at said SPAM-input-signal-@14A register memory
to the aforementioned record format field associated
with said monitor record. No match results which indi-
cates that said 2nd monitor information (#3) contains
new information. Not resulting in a match causes on-
board controller, 14A, in a predetermined fashion, to
evaluate said new information and modify the informa-
tion content of said new monitor record by adding
and/or deleting and/or replacing information. One
element of information modified at said new monitor
record is said record format information which is re-
placed with new record format information that speci-
fies the format in which the information of said new
record is organized. Finally, said process-monitor-info
instructions. cause onboard controller, 14A, to discard
all unrecorded information ofsaid 2nd monitor informa-
tion (#3) and commence waiting for the next inputted
instance of monitor information.

The new information content of the 2nd monitor —
information (#3) causes controller, 20, to modify the
information of said new monitor record in a particular
fashion. The command meter-monitor segment informa-
tion of the minute of the particular transmission within
a particular one month period provides new informa-
tion. By comparing said information with date and time
information from clock, 18, in a predetermined fashion,
controller, 20, determines whether said “Wall Street
Week” programmingis being displayed at the timeofits
original transmission or whether it has been so-called
“time shifted”; that is, recorded at one time an a re-
ceiver station video tape recorder and played back at a
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subsequent time. If controller, 20, determines that the
time of clock, 18, is the time of original transmission
(plus or minus particular error parameter information),
controller, 20, deletes the information of the day of the
particular transmission within a one hundred year per-
iod from said monitor record, modifies the record for-
mat field with information that distinguishes said new
record as a record of a display of an original transmis-
sion, and enters all other recorded information of said
new monitor record into the particular fields of said
format. If controller, 20, determines that the original
transmission has been timeshifted, controller, 20, modi-
fies the record format field with information thatdistin-

guishes said new record as a record of a time shifted
display, enters all previously recorded information
within the proper fields of said format, and records the
new information of the minute of the particular trans-
mission within a particular one month period.

The particular overlay information of the command
meter-monitor segment of the 2nd monitor information
(#3) also provides new information. Controller, 20, uses
said particular overlay information in several fashions.
It records in a particular field of said new monitor re-
cord a count, starting with “1”for said first overlay, of
the number of overlays processed in the course of said
program unit. It increments by one a separate monitor
record count of the aggregate number of overlays dis-
played at monitor, 202M, over a particular calendar
month period. And it increments by one a separate
monitor record count of the aggregate number of com-
binings processed by all receiver station apparatus over
a particular time period.

Operating S. P.. Systems . . . Example #3(Third
Message)

Subsequently, the embedded information of the third
messageof the “Wall Street Week” program is inputted
to decoder, 203. Just as with the information ofthefirst
and second messages, receiving the embedded informa-
tion of said third message causes the SPAM information
of said message to be detected at detector, 34, and input-
ted to controller, 39, at buffer, 39A; checked and cor-
rected, as necessary, at processor, 39B; converted into
locally usable binary information at processor, 39D; and
processed for end offile signal information at EOFS
valve, 39F.

When EOFSvalve, 39F, commencestransferring the
SPAM information of said third message, control pro-
cessor, 39J, automatically accepts the smallest number
of signal words that can contain one instance of header
information, records the information of said words in
sequence at SPAM-input-signal register memory, then
ceases accepting SPAM signal information transferred
from EOFSvalve, 39F. Automatically, control proces-
sor, 39J, selects information of the first H bits at said
SPAM-input-signal memory, records said information
of H bits at SPAM-header memory, and compares the
information at said SPAM-header memory to the afore-
mentioned | 1-header-invoking information that is “11’’.
No matchresults.

Not resulting in a match causes control processor,
39J, first, to execute evaluate-message-content instruc-
tions then to receive and process the execution segment
information in said third message. Automatically, con-
trol processor, 39J, compares the information at said
SPAM-header memory with preprogrammed invoke-
monitor-processing information. No match results
which signifies the absence of meter-monitor informa-
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tion in said third message. Accordingly, the information
at said SPAM-Flag-monitor-info register memory re-
mains “1”, Then control processor, 39J, recommences
accepting additional SPAM signal words from EOFS
valve, 39F; receives and records additional words at
said SPAM-input-signal memory, in sequence after the
information already there, until the total quantity of
SPAM signal words recorded at said memory equals
the smallest number of signal words that can contain
one instance of header and execution segment informa-
tion; then ceases accepting SPAM signal information
from EOFSvalve, 39F. Automatically, control proces-
sor, 39J, selects information of thefirst X bits of infor-
mation at said SPAM-input-signal memory immediately
after the first H bits, records said information of X bits
at said SPAM-exec memory, and comparesthe informa-
tion at said SPAM-exec memory with controlled-func-
tion-invoking information that is preprogrammedat the
RAM and/or ROM associated with said processor, 39J.
A match results with the aforementioned cease-overlay

‘information causing control processor, 39J, to execute
the aforementioned cease-overlaying-at-205 instruc-
tions.

Automatically, said instructions cause control proces-
sor, 39J, to cause matrix switch, 391, to cease transfer-
ring information from EOFS valve, 39F, to control
processor, 39J, and commencetransferring information
from control processor, 39J, to the PC-MicroKey Sys-
tem of microcomputer, 205; to transmit the instruction,
“GRAPHICS OFF”, to said PC-MicroKey System; to
cause matrix switch, 391, to cease transferring informa-
tion from control processor, 39J, to said PC-MicroKey
System and commence transferring information from
control processor, 39J, to the CPU of microcomputer,
205; then to transmit the aforementioned clear-and-con-
tinue instruction (the function of which is described
more fully below) to said CPU; and finally, to cause
matrix switch, 391, to cease transferring information
from control processor, 39J, to said CPU. In so doing,
control processor, 39J, completes said cease-overlay-
ing-at-205 instructions.

At the subscriber station of FIG. 3 (and at URS mi-
crocomputers, 205, at other subscriber stations), said
instruction, “GRAPHICS OFF”, causes said PC-
MicroKey System to cease combining the program-
ming of FIG. 1A and of FIG. 1B and commencetrans-
mitting to monitor, 202M, only the composite video
programming received from divider, 4, (which causes
monitor, 202M, to commencedisplaying only said video
programming). Andsaid clear-and-continue instruction
causes microcomputer, 205, to commence processing in
a predetermined fashion (which fashion may be deter-
mined by the aforementioned program instruction set).

Having completed the controlled functions of said
third message, the conventional control instructions
that control control processor, 39J, cause said proces-
sor, 39J to prepare to receive the next instance of
SPAM message information in the following fashion.

Automatically, control processor, 39J, determines, in
a predetermined fashion, that EOFS valve, 39F, is the
primary input to control processor, 39J, of SPAM mes-
sage information; causes matrix switch, 391, to com-
mencetransferring information from EOFSvalve, 39F,
to control processor, 39J; determines that the informa-
tion at said SPAM-header memory does not match said
cause-retention-of-exec information that is “01”; then,
being preprogrammed to collect monitor information,
compares the information at said SPAM-Flag-monitor-
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info monitor-info memory with particular prepro-
grammed “0” information. No match results, and re-
ceiving said third message does not cause control pro-
cessor, 39J, to transmit monitor information to buffer/-
comparator, 14, of signal processor, 200. Automatically,
control processor, 39J, completes said collect-monitor-
info instructions and continues the conventional prepro-
grammedinstructions of said control processor, 395.

Automatically control processor, 39J, deletes from
memory all information of said third message, but in so
doing, control processor, 39J, may perform particular
functions that are not performed in deleting from mem-
ory information ofthe first and second messages. Con-
trol processor, 39J, has received all command informa-
tion in said third message but maynothavereceivedail
paddingbits. If the command information in the small-
est number of signal words that can contain one in-
stance ofheader and execution segment informationfills
a whole numberof signal wordsexactly, the last signal
word of said command information may contain no
MOVE bits and be followed by onefull signal word of
paddingbits. To ensurethatall paddingbits of said third
message are transferred from EOFSvalve, 39F, control
processor, 39J, is preprogrammed with particular addi-
tional conventional instructions if H+X fills a whole
numberofsignal wordsexactly. Before information of
said third message at said SPAM-header memory is
deleted, said particular instructions cause control pro-
cessor, 39J, to compare said information to particular
preprogrammed “10” information. A match results
which causes control processor, 39J, under control of
said particular instructions, to compare the last signal
word of information at said SPAM-input-signal mem-
ory to information of one EOFS WORD;to Teceive one
additional signal word from EOFS valve, 39F,if said
last word matches said information of one EOFS
WORD;thento cease accepting SPAMsignal informa-
tion from EOFS valve, 39F. In this fashion, control
processor, 39J, ensures automatically that the next sig-
nal word to be transferred by said valve, 39F, will be
the first word of the next message embedded in the
“Wall Street Week” programming transmission after
said third message.

Then, having deleted from memory all information of
said third message, automatically control processor,

: 39J, commences waiting to receive the binary informa-
tion of a subsequent SPAM header from matrix switch,
391.

Operating Signal Processor Systems... Example #4
In example #4, the first and second messages are both

partially encrypted, and the combining of FIG. 1A and
FIG.1B information occurs only at selected subscriber
stations where the information of said messages causes
decrypting and collecting of meter information as well
as combining. In addition, the information of said mes-
sages also causes the collecting of monitor information
at selected onesofsaid selected stations which selected
ones are preprogrammed to collect monitor information
in the fashion of example #3. In example #4,all appro-
priate apparatus of the subscriber station of FIG. 3 are
preprogrammed to collect monitor information, and
buffer/comparator, 14, operates under control of the
aforementioned on-board controller, 14A, in fashions
elaborated on below.

Example #4 elaborates on the process of monitor
information collection in one particular respect. The
second message of example #2 causes particular moni-
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tor information to be recorded at those particular sta-
tions, preprogrammed to collect monitor information,
where microcomputers, 205,fail to satisfy either condi-
tion of the invoked conditional-overlay-at-205 instruc-
tions. Thus the monitor information collected in exam-
ple #4 documents not only what programming is dis-
played at the subscriber station monitors, 202M,of the
present invention but also the efficiency of the opera-
tion of the system of subscriber station microcomputers,
205. Said monitorinformation also providesstatistics on
those particular subscriber stations that tune to and
process the programming ofsaid “Wall Street Week”
program but cannotdisplay FIG. 1C combined medium
image information because said particular stations are
preprogrammed with decryption key information of J
but not of Z. Suchstatistics enable programming suppli-
ers to evaluate their strategies for marketing and pricing
programming.

In example #4, before the first message is embedded
at the “Wall Street Week” program originating studio
and transmitted, all information of the execution seg-
ment, the meter-monitor segment, and the program
instruction set in the information segment are en-
crypted, using standard encryption techniques that en-
crypt binary information withoutaltering the numberof
bits in said information. However, the cadence informa-
tion of said message remains unencrypted. More pre-
cisely, the “01” header, any padding bits added at the
end of the information segment, and the end of file
signal that ends said message remain unencrypted. (The
length token and any padding bits at the end of the
command information in a message that ends with an
end offile signal are not, strictly speaking, cadence
information because they provide no informationas to
the location of the header that follows such a message.)
Like the second message of example #2, the first mes-
sage of example #4 is only partially encrypted in order
to enable subscriber stations that lack capacity to de-
crypt said message to process accurately the cadence
information of said message.

In example #4, the encryption of the execution seg-
ment ofsaid first message is done in such a fashion that,
after encryption, said segmentis identical to a particular
execution segment that addresses URS signal proces-
sors, 200, and instructs said processors, 200, to use a
particular decryption key Z (different from the decryp-
tion key J that decrypted the second message of exam-
ple #2) and decrypt the message in which said segment
occurs.

Because said first message is encrypted, its meter-
monitor segment contains a seventh field: a meter in-
struction field. Accordingly, the length of said first
message, the numberof bits in its meter-monitor seg-
ment, the information of the meter-monitor format field,
and the numeric value of MMS-L is greater in example
#4 than in example #1 and example #3.

As described above in “One Combined Medium,”
before any messages of the “Wall Street Week” pro-
gramming are transmitted, control invoking instruc-
tions are embedded at said program originating studio
and transmitted to all subscriber stations. Among said
instructions are particular instructions, cited in example
#2, that set. PC-MicroKey Model 1300 Systemsto the
“Graphics Off’ mode, andalso instructions that com-
mand URS microcomputers, 205, to clear all RAM
(except RAM containing operating system informa-
tion). In addition (and not described in “One Combined
Medium”), said instructions also include particular in-
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structions that cause information of zero to be placed at
the aforementioned SPAM-first-precondition and
SPAM-second-precondition register memories. Ac-
cordingly, at the outset of example #4, no PC-
MicroKey 1300 is in “Graphics On” mode; no mi-
crocomputer, 205, contains any image information at
video RAM;and no “program unit identification code”
information exists at the SPAM-first-precondition regis-
ter memory of any control processor, 39J.

Atthe outset of example #4, information of “1”is at
each of the aforementioned SPAM-Flag-monitor-info,
SPAM-Flag-at-secondary-control-level, SPAM-Flag-
executing-secondary-command, SPAM-Flag-second-
ary-level-incomplete, SPAM-Flag-primary-level-2nd-
step-incomplete, SPAM-Flag-primary-level-3rd-step-
incomplete, SPAM-Flag-secondary-level-2nd-step-
incomplete, SPAM-Flag-secondary-level-3rd-step-
incomplete, SPAM-Flag-first-condition-failed, SPAM-
Flag-second-condition-failed, and SPAM-Flag-do-not-
meter register memories, and matrix switch,391 is con-
figured to transfer SPAM message information from
EOFSvalve, 39F, to control processor, 39J.

Example #4 begins, like example #3, with divider, 4,
transferring the embedded informationofsaid first mes-
sage to decoder, 203. In the samefashion that applied in
example #3, receiving said embedded information at
decoder, 203, causes the binary SPAM information of
said first message to be received, with error correcting
information, at decoder, 203; detected at detector, 34;
inputted to controller, 39, at buffer, 39A; checked and
corrected, as necessary, at processor, 39B; converted
into locally usable binary information at processor,
39D; and processed forendoffile signal information at
EOFSvalve, 39F.

Receiving said first message causes the apparatus of
the station of FIG. 3, in the following fashion, to de-
crypt the encrypted portions of said message; to execute
the controlled functions of the decrypted information of
said message; to collect meter information and monitor
information relating to said message; and in the fashion
described more fully below in “Operating Signal Pro-
cessing Systems . . . Signal Record Transfer,” to trans-
fer meter information and monitor information to one

or more remote processing stations, causing said sta-
tions to process said information.

When EOFSvalve, 39F, commencestransferring the
SPAM message informationofsaid first message, con-
trol processor, 39J, automatically accepts the smallest
numberof signal words that can contain H bits; records
the information of said- words at SPAM-input-signal
register memory; ceases accepting SPAM message in-
formation from EOFSvalve, 39F; selects information
of the first H bits at said SPAM-input-signal memory;
records said information at SPAM-header memory; and
compares the information recorded at said memory to
the aforementioned 11-header-invoking information
that is “11”. No match_results.

Not resulting in a match causes control processor,
39], first, to execute the aforementioned evaluate-mes-
sage-content instructions (because the stations of FIG.3
is preprogrammed to collect monitor information) then
to receive and process the execution segment informa-
tion in said first message. Automatically, control pro-
cessor, 39J, compares the information at said SPAM-
header memory with preprogrammed invoke-monitor-
processing information. A match results with particular
“O1” information. Said match signifies the presence of
meter-monitor information (albeit encrypted) in said
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first message and causes control processor, 39J, to enter
“Q” at the aforementioned SPAM-Flag-monitor-info
register memory. Then control processor, 39J, recom-
mences accepting additional SPAM signal words from
EOFSvalve, 39F; receives and records said words at
said SPAM-input-signal memory, in sequence after the
information already there, until the total quantity of
SPAM signal words recorded at said memory equals
the smallest number of signal words that can contain
H+X< bits; ceases accepting SPAM signal information
from EOFSvalve, 39F: selects information ofthefirst
X bits of information at said SPAM-input-signal mem-
ory immediately after the first H bits; records said infor-
mation at said SPAM-exec memory, and compares the
information at said memory with the aforementioned
controlled-function-invoking information. A match
results with particular preprogrammed this-message-
addressed-to-200 information.

In examples #1 and #2, whenever controller, 39,
determined matches with either this-message-
addressed-to-205 information or  this-message-
addressed-to-200 information, controller, 39, trans-
ferred the entire message containingthe identified infor-
mation to the addressed apparatus. But in the preferred
embodiment, controller, 39, may be preprogrammed to
transfer, by control information transmission means,
only particular information of any given message that
contains this-message-addressed-to-200 information.
Thefirst and second messages of example #4 illustrate
instances of such transferring.

Said match with this-message-addressed-to-200 infor-
mation causes control processor, 39J, automatically to
execute particular preprogrammed transfer-header-and-
exec-seg-info-to-200 instructions. Automatically, said
instructions cause control processor, 39J, to transfer to
controller, 20, of signal processor, 200, via control in-
formation transmission means, an interrupt signal that
interrupts the operation of said controller, 20, in a fash-
ion well known in the art, then particular process-this-
message information then particular at-39J information
that identifies control processor, 39J, as the source of
the transmission of said process-this-message informa-
tion then information of the header and execution seg-
ment of said first message (that is, information of the
information recorded at said SPAM-header and SPAM-
exec memories).

Receiving said interrupt signal and information
causes controller, 20, to compare the information ofsaid
execution segment to the aforementioned controlled-
function-invoking-@200 information and determine a
match with particular decrypt-with-key-Z information
that instructs controller, 20, to cause the decryption of
the received binary signal information of said first mes-
sage with decryption key Z.

(At subscriber stations whose URSsignal processors,
200, are not preprogrammed with information of said
key Z, the information of said execution segmentfails to
match any controlled-function-invoking-@200 informa-
tion. Automatically, failing to match causes the control-
lers, 20, of said stations to cause the control processors,
39J, of said stations to discard all information of said
first message by causing matrix switch, 391, to transfer
all information inputted from EOFS valve, 39F, to its
null 5 output; then causing EOFSvaive, 39F,to transfer
ali received SPAM information until an end offile sig-
nal is detected; then, after said signal is detected, caus-
ing said valve, 39F, to discard its recorded information
of said endoffile signal; causing matrix switch, 391, to
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commence transferring all information inputted from
EOFSvalve, 39F, to control processor, 39J; and,itself,
deleting all recorded information of said message and
commencing to wait for inputted information of a
SPAM header.)

However, the subscriber station of FIG. 3 is prepro-
grammed with all information needed to decrypt said
first message. The aforementioned at-39J information
and match with decrypt-with-key-Z information cause
controller, 20, to execute particular preprogrammed
decrypt-with-Z-at-39K instructions. Said instructions
cause controller, 20, to select particular prepro-
grammed key- information of Z and transfer said key
information to decryptor, 39K, of controller, 39. Then
said decrypt-with-Z-at-39K instructions cause control-
ler, 20, to compare said information of the headertrans-
ferred from control processor, 39J, to particular prepro-
grammed header-identification-@200 information and
to determine that said information of the header

matches particular “01” header information. Said match
causes controller, 20, automatically to transmit a partic-
ular decrypt-in-a-01-or-11-header-message-fashion|in-
struction to decryptor, 39K.

Receiving said key information and said last named
instruction causes decryptor, 39K, to commenceusing
said key information as its key for decryption and de-
crypting inputted information in a predetermined 01-or-
11-header-message fashion that is described more fully
below.

Thensaid. decrypt-with-Z-at-39K instructions cause
controller, 20, to transmit to control processor, 39J, a
particular decrypt-process-and-meter-a-01-or-11-head-
er-message instruction and particular decryption mark
information of key Z that identifies Z as the decryption
key. Receiving said instruction and mark information
causes control processor, 39J, to record said mark infor-
mation at the aforementioned SPAM-decryption-mark
register memory, to enter “1” at. the aforementioned
SPAM-Flag-monitor-info register memory because any
meter-monitor information in the SPAM message being
processed is encrypted, then to execute particular pre-
programmed decrypt-process-and-meter-current-01-or-
11-header-message instructions.

Said instructions cause control processor, 39J,first, to
identify EOFS valve, 39F, in a predetermined fashion,
as the primary source of input SPAM message informa-
tion; to place particular from-39F information at the
aforementioned SPAM-primary-input-source register
memory; and to place information of a particular reen-
try-address at the aforementioned SPAM-address-of-
next-instruction-upon-primary-interrupt register mem-
ory which reentry-address specifies the location of the
next decrypt-process-and-meter-current-01-or-11-head-
ef-message instruction to be executed when interrupt
information of end offile signal detected informationis
next received by control processor, 39J, from said pri-
mary source of input SPAM message information,
EOFSvalve, 39F.

Then said instructions cause control processor, 39J,
to transfer to decryptor, 39K, the SPAM messageasso-
ciated with the particular information at the SPAM-
header memory of control processor, 39J, Automati-
cally, said instructions cause control processor, 39J, to
cause matrix switch, 391, to cease transferring informa-
tion from EOFSvalve, 39F, to control processor, 39J,
and commencetransferring information from control
processor, 39J, to decryptor, 39K. Then said instruc-
tions cause control processor, 39J,to transfer all SPAM
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message information recorded at said SPAM-input-sig-
nal memory of control processor, 39J. Said information
is all the information of said first message that EOFS
valve, 39F, has already transferred. Automatically,
decryptor, 39K, commences receiving SPAM signal
information. Then said instructions cause control pro-
cessor, 39J, to cause matrix switch, 39I, to cease trans-
ferring information from control processor, 39J, to de-
cryptor, 39K, and to commence transferring SPAM
message information from EOFSvalve, 39F, to decryp-
tor, 39K. As decryptor, 39K, then accepts transferred
information from matrix switch, 39I, automatically
EOFSvalve, 39F, commencestransferring SPAM sig-
nal information, beginning with the first signal word of
said first message that is immediately after the informa-
tion of said first message that EOFS valve, 39F, has
already transferred. In this fashion, control processor,
39J, causes all information of said first message to be
transferred to decryptor, 39K.

Then said decrypt-process-and-meter-current-01-or-
11-header-message instructions cause control processor,
39J, to prepare to receive the decrypted information of
said first message and to execute, at a secondary control
level under primary control of said decrypt-process-
and-meter-current-01-or-11-header-message_imstruc-
tions, the controlled functions invoked by said de-
crypted information. Under control of said decrypt-
process-and-meter-current-01-or-1 1-header-message
instructions, control processor, 39J, places information
of a particular reentry-address at the aforementioned
SPAM-next-primary-instruction-address register mem-
ory which reentry-address specifies the location of the
next decrypt-process-and-meter-current-01-or-11-head-
er-message instruction to be executed when control of
control processor, 39J, reverts from the secondary con-
trol level to the primary control level; places informa-
tion of “0” at the aforementioned SPAM-Flag-primary-
level-2nd-step-incomplete register memory and, sepa-
rately, at SPAM-Flag-primary-level-3rd-step-incom-
plete register memory which information signifies that
specific primary level functions have not been com-
pleted; places information of “0” at the aforementioned
SPAM-Flag-secondary-level-incomplete register mem-
ory that is normally “1” which information signifies that
secondary control level functions have not been com-
pleted; compares the information at said SPAM-header
memory to cause-retention-of-exec information that is
“01” and places information of said information at
SPAM-exec register memory at said SPAM-last-01-
header-exec register memory because a match results;
compares the information at said SPAM-Flag-monitor-
info memory with particular preprogrammed “0”infor-
mationandskipsall steps of collecting monitor informa-
tion because no match results; causes all apparatus of
control processor, 39J, to delete from memory all infor-
mation of said first message except information at said
SPAM-last-01-header-exec, SPAM-decryption-mark,
SPAM-Filag-at-secondary-control-level, SPAM-Flag-
primary-level-2nd-step-incomplete,©SPAM-Flag-pri-
mary-level-3rd-step-incomplete, SPAM-primary-input-
source, SPAM-next-primary-instruction-address. regis-
ter memories; places particular from-39H informationat
the aforementioned SPAM-secondary-input-source reg-
ister memory that identifies EOFS valve, 39H, as the
secondary level source of input SPAM messageinfor-
mation; causes matrix switch, 391, to commencetrans-
ferring SPAM message information from EOFS valve,
39H to control processor, 39J; places information of “0”
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at the aforementioned SPAM-Flag-executing-second-
ary-command register memory which information sig-
nifies that information placed subsequently at SPAM-
exec register memory is secondary commandlevel in-
formation; places information of “0” at the aforemen-
tioned SPAM-Flag-at-secondary-level register memory
that is normally “1” which information signifies that
control functions are being executed at said secondary
level; and commenceswaiting to receive information of
a subsequent SPAM header from said switch, 391.

As decryptor, 39K, receives SPAM message informa-
tion from matrix switch, 391, decryptor, 39K, decrypts
said information, using decryption key Z, in the afore-
mentioned 01-or-11-header-message fashion and trans-
fers the decrypted information to buffer, 39G. The
aforementioned decrypt-in-a-01-or-11-header-message-
fashion instruction causes decryptor, 39K, to transfer
the first H bits received from matrix switch, 391, with-
out decrypting or altering said bits in any fashion then
to decrypt and transfer all information following said
first H bits. In this fashion, the cadence information of
the headerin said first message, which is not encrypted,
is transferred by decryptor, 39K, to buffer, 39G, with-
out alteration. :

As buffer, 39G, receives said decrypted information,
buffer, 39G, buffers said information and transfersit to
EOFSvalve, 39H. EOFS valve, 39H, checkssaid infor-
mation for end offile signal information, in its prepro-
grammedendoffile signal detection fashion, and trans-
fers information that is not end offile signal, via matrix
switch, 39I, to control processor, 39J, as fast as control
processor, 39J, is prepared to receive said information.

Having been decrypted, said information is identical
to the binary informationofthe first message of example
#3 (except that the meter-monitor information contains
the aforementioned meterinstruction informationthatis

not in example #3 and the information of the meter-
monitor format field reflects the presence of said in-
struction information). Accordingly, receiving the de-
crypted informationofthe first 0 25 message of example
#4 from EOFS valve, 39H, causes control processor,
39J, to function, at the aforementioned secondary con-
trol level, in fashions that are identical (except as con-
cerns the processing of the meter-monitor information)
to the fashions invoked,at the primary controllevel, by
receiving the information of the first message of exam-
ple #3 from EOFSvalve, 39F.

When EOFSvalve, 39H, commencestransferring the
decrypted SPAM information of the first message of
example #4, control processor, 39J, receives the small-
est number of signal words that can contain H bits,
records information said words in sequence at SPAM-
input-signal memory, selects information of the first H
bits at said memory, records said information at SPAM-
header memory, and determines that the information at
said memory does not match the aforementioned 11-
header-invoking information.

Not resulting in a match causes control processor,
39J, automatically to compare the information at said
SPAM-header memory with the aforementioned in-
voke-monitor-processing information, determine a
match, and enter “O” at SPAM-Flag-monitor-info regis-
ter memory.

Automatically, control processor, 39J, then receives
additional SPAM signal words; records information of
said words at said SPAM-input-signal memoryin se-
quence immediately following the signal word informa-
tion already recorded at said memory until the total
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quantity of SPAM signal words recorded at said mem-
ory is the smallest number of signal words that can
contain H+-Xbits; selects information ofthe first X bits
of information at said memory immediately after the
first H bits, records said selected information at SPAM-
exec memory, compares the information at said last
named memory with controlled-function-invoking in-
formation, and determines a match with the aforemen-
tioned execute-at-205 information.

Said match causes control processor, 39J, to execute
the aforementioned load-run-and-code instructions.
Said instructions cause control processor, 39J, to deter-
mine that the information at said SPAM-Flag-at-
secondary-level register memory is “0” which causes
said processor, 39J, to place “0” at the aforementioned
SPAM-Flag-secondary-level-2nd-step-incomplete reg-
ister memory and, separately, at SPAM-Flag-second-
ary-level-3rd-step-incomplete register memory (rather
than SPAM-Flag-primary-level-2nd-step-incomplete
and SPAM-Flag-primary-level-3rd-step-incomplete
memories) and to place information of a particular reen-
try-address at the aforementioned SPAM-address-of-
next-instruction-upon-secondary-interrupt register
memory (rather than SPAM-of-next-instruction-upon-
ptimary-interrupt memory). Then said instructions
cause control processor, 39J, to compare the informa-
tion at said SPAM-header memorywith header-identifi-
cation information and determine a match with “01”
information.

Said match causes control processor, 39J, to receive
all remaining command information and paddingbits in
said first message in the fashion that applies to a SPAM
message that contains meter-monitor information. Au-
tomatically, control processor, 39J, receives and pro-
cesses decrypted length token information. Automati-
cally, control processor, 39J, receives and records addi-
tional SPAM signal words at said SPAM-input-signal
memoryuntil the quantity of SPAM wordsrecordedat
said memory is the smallest number of words that can
contain H+ X-+-L bits, selects information ofthe first L
bits of information at said memory immediately after the
first H+X bits, records said information at SPAM-
length-info memory, determines that the information at
said last named memory matches Z-token information,
selects z-bits information associated with said Z-token
information, records said z-bits information at said
SPAM-length-info memory (thereby overwriting and
obliterating the information previously at said mem-
ory), and processes the information at said memory as
the numeric value of MMS-L. Automatically, control
processor, 39J, adds H+-X+L to the information of
z-bits at said memory, divides the information of the
resulting sum by the numberofbits in one signal word,
places a “0” at particular SPAM-Fiag-working register
memory if the information of the resulting quotient is a
whole number or “1” at said SPAM-Flag-working
memory if it is not. Automatically, control processor,
39J, determines a particular numberof signal words to
receive, commences receiving additional SPAM signal
words, and records said words in sequence at said
SPAM-input-signal memory immediately following the
last SPAM signal word previously recorded at said
memoryuntil the total quantity of SPAM signal words
recorded at said memory equals the number at said
working register memory. Then, if the information at
said SPAM-Flag-working register memory is “0”, con-
trol processor, 39J, ceases accepting SPAM signal in-
formation. Or, if the information at said SPAM-Flag-
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working register memory is not “0”, control processor,
39J, receives one additional signal word, compares the
information of said word to information of one EOFS

WORD,records said word at said SPAM-input-signal
memory immediately following the last SPAM signal
word recorded at said memory, receives one more
SPAM signal word and recordsthe information of said
word at said SPAM-input-signal memory immediately
following the last SPAM signal word recorded at said
memory if said one additional signal word has matched
said EOFS WORD information, and ceases accepting
SPAMsignal information.

When control processor, 393, ceases accepting
SPAM signal information, said load-run-and-code in-
structions cause control processor, 39J, to commence
loading information at the main RAM of microcom-
puter, 205. Automatically, control processor, 39J,
causes matrix switch, 391, to cease transferring informa-
tion from EOFSvalve, 39H, to control processor, 39J,
and commencetransferring information from control
processor, 39J, to the CPU of microcomputer, 205;
instructs said CPU to commencereceiving information
from matrix switch, 391, and loading said information at
particular main RAM;and causes matrix switch, 391, to
cease transferring information from control processor,
39J, to said CPU and commencetransferring informa-
tion from EOFS valve, 39H, to said CPU. Automati-
cally, microcomputer, 205, commences receiving the
information, beginning with the first signal word at
EOFSvalve, 39H, which is the decrypted information
ofthe first word of the program instruction set in said
first message. Automatically, microcomputer, 205,
loads the received information at particular main RAM
in a fashion well knownin the art.

Then said load-run-and-codeinstructions cause con-

trol processor, 39J, to execute the code portion of said
instructions. In the same fashion that that applied in
example #3, the instructions of said portion cause con-
trol processor, 39J, to determine that said first message
contains meter-monitor information, to locate the “pro-
gram unit identification code” information in the infor-
mation at said SPAM-input-signal memory, and to re-
cord information of said “code” information at SPAM-

first-precondition register memory. Said instructions
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cause control processor, 39J, to select information of 45
bits of the meter-monitor format field at at said SPAM-

input-signal memory, to record said information at
SPAM-mm-format memory, to compare the informa-
tion at said memory with the aforementioned format-
specification information, to determine a match with
C-formatinformation, and to execute particular prepro-
grammedprocess C-format instructions. Automatically,
said last named instructions cause control processor,
39J, to place a particular C-offset-address. number at
SPAM-mm-format memory that identifies the address-
/location ofthe first bit of C format information. Then
said instructions of the code portion cause control pro-
cessor, 39J, to execute the aforementioned said locate-
program-unit instructions; to select binary information
of particular bit locations at said SPAM-input-signal
memory, using the information of said C-offset-address
number; and to place said selected information at said
SPAM-first-precondition memory.Finally, said instruc-
tions of the code portion cause control processor, 39J,
to determine, in a predetermined fashion, that control
processor, 39J, is operating at secondary control level
and place “1” at SPAM-Flag-secondary-level-3rd-step-
incomplete register memory (rather than SPAM-Flag-
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primary-level-3rd-step-incomplete memory) signifying
the completion of the code step executed by said load-
run-and-codeinstructions.

Next said load-run-and-codeinstructions control pro-
cessor, 39J, to determine that the information at said
SPAM-Flag-at-secondary-level register memory is “0”
which signifies that the run portion of said instructions
remain uncompleted and which causes control proces-
sor, 39J, in a predetermined fashion, to commencewait-
ing for interrupt information of the end offile signal
from the EOFS valve that is inputting SPAM signal
information to control processor, 39J, which is EOFS
valve, 39H.

Wheneverthe control processor, 39J, ofthe station of
FIG.3 is instructed to commence waiting, the conven-
tional: instructions that control said processor, 39J,
cause said processor, 39J, to execute particular steps
before actually commencing to wait. Example #3
showed one such step: execution of particular collect-
monitor-info instructions. In the preferred embodiment,
said conventional instructions cause control processor,
39J, to execute particular primary-level-? instructions
before executing said collect-monitor-info instructions.
Said primary-level-? instructions cause control proces-
sor, 39J, to compare the information at the aforemen-
tioned SPAM-Flag-at-secondary-control-level memory
with particular preprogrammed “0” information. A
match results which meansthat control processor, 39J,
has been instructed to wait at a secondary control level
and instructions may exist at the primary control level
that control processor, 39J, should execute before com-
mencing to wait. Accordingly, said match causes con-
trol processor, 39J, to place information of a particular
reentry-address at the aforementioned SPAM-next-
secondary-instruction-address register memory which
reentry-addressis the location of the next instruction to
be executed when the control of control processor, 39J,
reverts from primary control level instructions to the
secondary level instructions; to place “1” at the afore-
mentioned SPAM-Flag-at-secondary-control-level
memory signifying that control processor, 39J, is not
operating at the secondary control level; and to com-
mence executing control instructions beginning with
that instruction whose particular address/locationis the
address/location of the information at the aforemen-
tioned SPAM-next-primary-instruction-address mem-
ory.

Automatically, the particular ones of said decrypt-
process-and-meter-current-01-or-11-header-message
instructions that begin at said address/location cause
control processor, 39J, to execute the meter portion of
said instructions. Under control of the instructions of

said portion, control processor, 39J, compares the infor-
mation at the aforementioned SPAM-decryption-mark
register memory to particular preprogrammed informa-
tion of zero. No matchresults. Not resulting in a match
signifies the presence of decryption mark information
and causes control processor, 39J, under control said
instructions, to cause matrix switch, 39], to commence
transferring information from control processor, 39J, to
the buffer/comparator, 14, of signal processor, 200;
then to transfer header information that identifies a
transmission of meter information then the aforemen-
tioned decoder-203 source mark information then infor-

mation of the decryption mark of key Z information
recorded at SPAM-decryption-mark register memory
then all of the received binary information of said first
message that is recorded at said SPAM-input-signal
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memory; then to cause matrix switch, 391, to cease
transferring information from control processor, 39J, to
said buffer/comparator, 14. (Said received information
is complete information of the first combining synch
command of example #4, and said information that is
transmitted to buffer/comparator, 14, is called, herein-
after, the “lst meter-monitor information (#4).”) Then
the instructions of said portion cause control processor,
39J,to enter “1” at said SPAM-Flag-monitor-info mem-
ory because the information of said Ist meter-monitor
information (#4) is monitor information as well as meter
information, to enter “1” at the aforementioned SPAM-
Flag-primary-level-3rd-step-incomplete register mem-
ory signifying the completion of the meter step exe-
cuted by said decrypt-process-and-meter-current-01-or-
11-header-messageinstructions, and to commencewait-
ing for interrupt information of an endoffile signal.

In due course, EOFS valve, 39F, receives the last
signal word of the information segment of said first
message, which is the last signal word of said program
instruction set. Receiving said word causes EOFS
valve, 39F, to transfer said word, via matrix switch, 391,
to decryptor, 39K, which causes decryptor, 39K, to
decrypt the information of said word and transfer the
decrypted information of said word, via buffer, 39G, to
EOFSvalve, 39H.If the decrypted information of said
word contains MOVEbit information, receiving said
information causes EOFS valve, 39H,to transfer said
information, via matrix switch, 39I, to the CPU of mi-
crocomputer, 205, which causes microcomputer,205,to
load said information at particular main RAM.

Then said valve, 39F, commences receiving informa-
tion of the eleven EOFS WORDsthat constitute the
endoffile signal at the end of said first message.

Receiving the firsts EOFS WORD ofsaid eleven
causes EOFS valve, 39F, to cease transferring SPAM
message information which causes decryptor, 39K, to
cease decrypting and causes microcomputer, 205, to
cease loading information at main RAM if the de-
crypted information ofthe last signal word ofthe infor-
mation segmentofsaid first message contains MOVE
bit information (which MOVEbit information causes
EOFSvalve, 39H, automatically to transfer inputted
information of said word).

Subsequently, in the fashion described in the follow-
ing twelve paragraphs, receiving the eleventh and last
EOFS WORD ofsaid endoffile signal causes the appa-
ratus of the subscriber station of FIG. 3 to load de-

crypted information ofthe last signal word ofthe infor-
mation segment ofsaid first message at main RAM if
said decrypted information contains no MOVEbit in-
formation and cease loading; to terminate the process of
decrypting at decryptor, 39K; to execute the program
instruction set information loaded at said main RAM as
a machine language program, thereby causing the
events described in the thirteenth paragraph hereinafter
(which begins, “As described in “One Combined Me-
dium” above, running .. . “); and to commencewaiting
to receive from EOFSvalve, 39F, the header informa-
tion of a subsequent SPAM message.

Receiving the eleventh and last EOFS WORD of
said end offile signal at EOFS valve, 39F, causes said
valve, 39F, to transmit an interrupt signal of EOFS-sig-
nal-detected information to control processor, 39J, and
to commencewaiting for a controlinstruction from said
processor, 39J.

Receiving said interrupt signal causes control proces-
sor, 39J, to determine, in a predetermined fashion, a

— 0

25

35

40

50

35

60

65

120
match between information that identifies the EOFS
valve that transmitted said signal and the aforemen-
tioned from-39F information at the aforementioned
SPAM-primary-input-source register memory. Said
match causes control processor, 39J, automatically to
execute that particular portion of said decrypt-process-
and-meter-current-01-or-11-header-message—instruc-
tions that begins with the instruction that is located at
the particular reentry-address of the reentry-address
information at the aforementioned SPAM-address-of-
next-instruction-upon-primary-interrupt register mem-
ory. Automatically, the instructions of said portion
cause control processor, 39J, to transmit to controller,
20, of signal processor, 200, via control information
transmission means, a particular preprogrammedfirst-
EOFS-signal-detected interrupt signal then particular
primary-end-of-file-signal-detected information and one
instance of the aforementioned at-39J information. Re-

ceiving said interrupt signal of EOFS signal-detected
information causes control processor, 39J, then to-cause
matrix switch, 391, to cease transferring information
from EOFSvalve, 39F, to decryptor, 39K.

Receiving first-EOFS-signal-detected said interrupt
signal and information causes controller, 20, to execute
particular ones of the aforementioned decrypt-with-Z-
at-39K and decrypt-a-01-or-11-header-message instruc-
tions. Automatically, said ones cause controller, 20, to
transmit a particular interrogate-message-end instruc-
tion to decryptor, 39K. Said instruction causes decryp-
tor, 39K, in a predetermined fashion and after transfer-
ring the aforementioned decrypted information of the
last signal word ofthe information segmentofsaid first
message, to transmit particular decryption-complete
information to controller, 20, which information in-
cludes particular last-word information that is the bi-
nary image of said decrypted information of the last
signal word.

Receiving said decryption-complete information
causes controller, 20, to execute particular prepro-
grammed end-01-or-11message-decryption instructions
that cause controller, 20, to compare said last-word
information to preprogrammed information of one
EOFS WORD.Resulting in a match, under control of
said instructions, causes controller, 20, automatically to
transmit a particular transmit-padding-bits instruction
to decryptor, 39K, that decryptor, 39K, has capacity to
respond to in a predetermined fashion, which instruc-
tion causes decryptor, 39K, to transfer one signal word
of padding bits to buffer, 39G, causing said buffer, 39G,
automatically to input said word of padding bits to
EOFSvalve, 39H.(If the decrypted information of the
last signal word of the information segmentof said first
message contains no MOVE bit information—in other
words,if said word is an EOFS WORD-receiving said
information causes EOFSvalve, 39H,to transfer previ-
ously inputted information of said last word, via matrix
switch, 391, to microcomputer, 205, which causes mi-
crocomputer, 205, to load said information at particular
main RAM.) Then said end-01-or-11-message-decryp-
tion instructions cause controller, 20, to cause decryp-
tor, 39K, to discard said key information of decryption
key Z, to cease decrypting inputted information and to
commence transferring all inputted information to
buffer, 39G, without alteration. Next said instructions
cause controller, 20, to transmit a particular prepro-
grammed transmit-EOF-Signal-and-continue instruc-
tion to control processor, 39J. In so doing, controller,
20, completes said end-01-or-11-message-decryption
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instructions, said  decrypt-a-Olor-11-header-message
instructions and said decrypt-with-Z-at-39K instruc-
tions and commences processing in the conventional
fashion.

Receiving said transmit-EOF-Signal-and-continue
instruction causes control processor, 39J, in a predeter-
minedfashion, to transmit the aforementioned transmit-
and-wait instruction to EOFS valve, 39F, then to exe-
cute particular instructions of the process portion of
said decrypt-process-and-meter-current-01-or-11-head-
er-messageinstructions. Automatically said instructions
cause control processor, 39J, to place “0” at the afore-
mentioned SPAM-Flag-at-secondary-control-level
memory signifying that control processor, 39J, is oper-
ating at the secondary control level and to commence
executing control instructions beginning with that in-
struction whose particular address/location is the ad-
dress/location of the information at the aforementioned

SPAM-next-secondary-instruction-address memory.
Automatically, control processor, 39J, executesparticu-
lar instructions prior to commencing to wait, compares
the information atSPAM-Flag-monitor-info memory
with particular preprogrammed “0” information, and
no match results. Not resulting in a match causes con-
trol processor, 39J, automatically to skip collect-moni-
tor-info instructions and commence waiting for inter-
rupt information of the endoffile signal.

Receiving said transmit-and-wait instruction causes
EOFSvalve, 39F, to transfer sequentially eleven in-
stances of EOFS WORD information—that is, one

complete end offile signal—via switch, 39I, to decryp-
tor, 39K; to set the information at the EOFS WORD
Counter of said valve, 39F, to zero; to transmit the
aforementioned complete-and-waiting information to
said control processor, 39J, as an interrupt signal; and to
commence waiting for a control instruction from con-
trol processor, 39J, before processing next inputted
information.

Receiving said eleven instances of EOFS WORD
information causes decryptor, 39K, to transfer said
information, without alteration, via buffer, 39G, to
EOFSvalve, 39H.

Receiving said information—moreprecisely, receiv-
ing the eleventh instance of an EOFS WORD in said
information—causes EOFS valve, 39H, to transmit an
interrupt signal of EOFS-signal-detected information to
control processor, 39J, and to commence waiting for a
control instruction from said processor, 39J.

Receiving said interrupt signal causes control proces-
sor, 39J, to determine, in a predetermined fashion, that
the EOFSvalvethat transmitted said signal is the valve
identified by the aforementioned from-39H information
at the aforementioned SPAM-secondary-input-source
memory. Said determining causes control processor,
39J, automatically to jump to and execute that particu-
lar portion of said load-run-and-code instructions that
begins with the instruction that is located at the particu-
lar reentry-address of the reentry-address information at
the aforementioned SPAM-address-of-next-instruction-

upon-secondary-interrupt memory. Said particular por-
tion is the run portion of said load-run-and-code instruc-
tions. Automatically, the instructions of said portion
cause control processor, 39J, to cause matrix switch,
391, to cease transferring information from EOFS
valve, 39H, to the CPU of microcomputer, 205, and to
commence transferring information from control pro-
cessor, 39J, to said CPU; to transmit a control instruc-
tion to said CPU that causes microcomputer, 205, to
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cease loading information at said main RAM and exe-
cute the information so loaded as so-called “machine

executable code” ofone so-called “job”; to cause matrix
switch, 39I, to cease transferring information from con-
trol processor, 39J, to said CPU; then to transmit the
aforementioned discard-and-wait instruction, via con-
trol transmission means, to EOFSvalve, 39H, (causing
said valve, 39H, to set the information at said EOFS
WORD Counter to “00000000”, to transmit the afore-
mentioned complete-and-waiting information to control
processor, 39J, as a second interrupt signal, then to
commence waiting for a further control instruction
from control processor, 39J); and finally, to determine
that the information at the aforemeniioned SPAM-

Flag-at-secondary-control-level memory matches par-
ticular preprogrammed “0” information and, accord-
ingly, to place “1” at the aforementioned SPAM-Flag-
secondary-level-2nd-step-incomplete memory which
information indicates that control processor, 39J, has
completed the instructions of said run portion. In so

-doing, control processor, 39J, completes the instruc-
tions of said run portion.

Automatically said load-run-and-code instructions
cause control processor, 39J, to compare the informa-
tion at the aforementioned SPAM-Flag-secondary-lev-
el-3rd-step-incomplete memory with particular prepro-
grammed information that is “1”. No match results
whichsignifies that control processor, 39J, has already
completed the code portion of said load-run-and-code
instructions. Not resulting in a match causes control
processor, 39J, to complete said load-run-and-codein-
structions, to place “1” at the aforementioned SPAM-
Flag-secondary-level-incomplete register memory sig-
nifying completion of the secondary level control func-
tions, to place “1” at the aforementioned SPAM-Flag-
at-secondary-control-level register memory, and to
commence executing control instructions beginning
with that instruction whose particular address/location
is the address/location of the information at the afore-

mentioned SPAM-next-primary-instruction-address
memory.

Automatically, the particular instructions that begin
at said address/location cause control processor, 39J, to
execute particular end-process-portion-? instructions of
said decrypt-process-and-meter-current-01-or-11-head-
er-message instructions. Under control of said end-
process-portion-? instructions, control processor, 39J,
determines that the information at said. SPAM-Flag-
secondary-level-incomplete register memory matches a
particular preprogrammed“1”; places “‘1” at the afore-
mentioned SPAM-Flag-primary-level-2nd-step-incom-
plete register memory, signifying completion of the
process portion of said decrypt-process-and-meter-cur-
rent-01-or-11-header-message instructions; determines
that the information at the aforementioned SPAM-

Flag-primary-level-3rd-step-incomplete register mem-
ory matches a particular preprogrammed “1”, signify-
ing the completion of the meter portion of said decrypt-
process-and-meter-current-01-or-11-header-message
instructions; and completes execution of said decrypt-
process-and-meter-current-01-or-11-header-message
instructions.

Completing the controlled functionsofsaid first mes-
sage causes control processor, 39J, automatically to
prepare to receive the next SPAM message. Automati-
cally, control processor, 39J, compares the information
at said SPAM-header memory to particular prepro-
grammed cause-retention-of-exec information that is
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“01”. A match results which causes control processor,
39J, to compare the information at the aforementioned
SPAM-Flag-executing-secondary-command_register
memory to particular preprogrammed information that
is “0”. A match results which signifies that control
processor, 39J, is executing control functions invoked
by information of a secondary level execution segment.
Accordingly, said match causes control processor, 393
to place information of the information at said SPAM-
exec memory at the aforementioned SPAM-last-
secondary-01-header-exec register memory (rather than
at SPAM-last-01-header-exec register memory). Being
preprogrammedto collect monitor information, control
processor, 39J, automatically compares the information
at said SPAM-Flag-monitor-info memory with particu-
lar preprogrammed “0” information. No match results
which indicates that control processor, 39J, has trans-
ferred monitor information in respect to said first mes-
sage. Then, automatically, control processor, 39J,
causes all apparatus of control processor, 39J, to delete
from memory all information of said first message ex-
cept information at said SPAM-first-precondition,
SPAM-last-01-header-exec, and SPAM-last-secondary-
Ol-header-exec memories. Finally, control processor,
39J, causes EOFSvalves, 39F and 39H, to commence
processing inputted signal words, in their prepro-
grammed detecting fashions, and outputting informa-
tion to matrix switch, 391; causes matrix switch, 391, to
commence transferring information from the EOFS
valve identified by the information at the aforemen-
tioned SPAM-primary-input-source register memory,
which is EOFS valve, 39F, to control processor, 39J;
and commences waiting to receive information of a
subsequent SPAM header from matrix switch, 391.

As. described in “One Combined Medium” above,

running said program instruction set causes microcom-
puter, 205, (and URS microcomputers, 205, at other
subscriber stations) to place appropriate FIG.. 1A
image information at particular video RAM then to
transfer particular-number-of-overlay-completed infor-
mation and instructions to control processor, 39J. Re-
ceiving said information and instructions causes control
processor, 39J, to place the number “00000001” at the
aforementioned SPAM-second-precondition register
memory, signifying that said image information repre-
sents the first overlay of its associated video program.

Receiving said 1st meter & monitor information (#4)
causes buffer/comparator, 14, automatically to com-
pare the information, in said Ist information, of the
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header information that identifies a transmission of 50
meter information to particular preprogrammed head-
er-identification-@14 information. A match results with
particular meter-identification information which
causes buffer/comparator, 14, to to select information
of particular predetermined bit locations (which loca-
tions contain the information of the meter instruction
field of said Ist meter & monitor information (#4) and
to compare said selected information to prepro-
grammed metering-instruction-comparison informa-
tion. (Matches with particular metering-instruction-—
comparison information invoke simple metering pro-
cesses that buffer/comparator, 14, has capacity to per-
form byitself). No match results (which signifies that
the meter processing caused by the information said
field is too complex to occur under control of buffer/-
comparator, 14, alone). Not resulting in a match causes
buffer/comparator, 14, automatically to transmit to
controller, 20, particular preprogrammed instruct-to-
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meter information then said selected information
(which the meter instruction information of said first
message).

Receiving said information causes controller, 20, to
compare said meter instruction information to prepro-
grammed instruct-to-meter-@ 0 information and to
determine that said information matchesparticular 1-2-
3-meter informationthat invokes three particular sets of
instructions preprogrammedat controller, 20. The first
set initiates assembly at buffer/comparator,14,ofa first
particular meter record thatis based on the information,
in one meter-monitor field of the first message, of the
program unit information of said first command. As-
semblyofsaid record enablesa particular remote meter-
ing station to accountfor the use of the information of
said “Wall Street Week” program and bill subscribers
whouse said information. The second set causes assem-

bly at buffer/comparator, 14, of a second particular
meter record that is based on the information, in a sec-
ond meter-monitorfield, of the supplier of the program
instruction set that follows said first command. The

capacity for a given commandto cause the assembly of
more than one record enables separate ownership prop-
erties that are used jointly in a given instance of SPAM
information to be accounted for separately. For exam-
ple, the copyright owner of said “Wall Street Week”
program (who ownsthe FIG. 1B image) and said sup-
plier (whose information generates the FIG. 1A image)
may be different parties. Said second record enables
said remote station (or alternatively, a separate remote
metering station) to accountfor use of said program set
separately from the accounting of said “Wall Street
Week” program and to charge subscribers separaicly.
Thethird set causes the recording at recorder, 16, of
said second meter record.

Said match causes controller, 20, to execute said in-
structions. Under controlofsaid first set, controller, 20,
initiates assembly of said first meter record by selecting
and placing at particular record locations at buffer/-
comparator, 14, particular record format information,
then program unit information from a particular meter-
monitor field of said Ist meter & monitor information
(#4), origin of transmission information from a second
field, date and time of transmission information from a
third field, decryption key information from the de-
cryption mark of said 1st meter & monitor information
(#4), and finally date and time of processing informa-
tion from clock, 18.

In its preprogrammed fashion, whensaid first speci-
fied set is completed, controller, 20, executes said sec-
ond specified set which causes controller, 20, to assem-

ble said second record. Under control of said second

set, controller, 20, places at a particular second record
locations at buffer/comparator, 14, particular record
format information, then information of the supplier of
said program instruction set from a particular meter-
monitor field of 1st meter & monitor information (#4),
program unit information from a second field, origin of
transmission information from a third field, date and
time of transmission information from a fourth field, and

finally date and time of processing information from
clock, 18.

When said second set is completed, controller, 20,
executes said third specified set which causes control-
ler, 20, to cause buffer/comparator, 14, to transfer said
second meterrecordto recorder, 16, in a predetermined
fashion then discard all information of said record from

its memory and to cause recorder, 16, to process and
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record said transferred meter record in its prepro-
grammed fashion.

Buffer/comparator, 14, and controller, 20, are pre-
programmed to process monitor information, and com-
pleting the metering functions invoked by said 1-2-3-
meter information causes controller, 20, to cause buf-
fer/comparator, 14, to execute its preprogrammed auto-
matic monitoring functions. These functions proceed in
the same fashion that applied to the Ist monitor infor-
mation (#3). Buffer/comparator, 14, determines that
the source markof said 1st meter & monitor information

(#4) matches source information associated with the
monitor record of the prior programming displayed at
monitor, 202M, but that the program unit information
of said Ist meter & monitor information (#4) does not
match the program unit information of said monitor
record. Accordingly, buffer/comparator, 14, causes the
apparatusofsignal processor, 200, to record said moni-
tor record at recorder, 16, and to replace said monitor
record at buffer/comparator, 14, with a new monitor
record based on the o information of the lst meter &

monitor information (#4). When buffer/comparator,
14, completes said monitoring functions, buffer/com-
parator, 14, deletes all unrecorded information of said
lst meter & monitor information (#4) and commences
waiting for the next instance of inputted information.

The content of the 1st meter & monitor information

(#4) causes controller, 20, to organize the information of
said new monitor record in a particular fashion that
differs, in one respect, from the new monitor record
generated in the third example by the ist monitor
information (#3). Unlike the first combining synch
commandin the third example,the first combining synch
commandin the fourth example must be decrypted, and
the ist meter & monitor information (#4) includes a
decryption mark. Thus the new monitor record generat-
ed by the ist meter & monitor information (#4)includes
decryption key information, not included in the new
monitor record generated by the 1st monitor information
(#3), and record formatfield information that reflects the
presence of said decryption field information.

OPERATINGS. P. SYSTEMS... EXAMPLE #4

(SECOND MESSAGE)

With one exception, the information of the second
message of example #4is identical to the information of
the second message of example #2. The meter instruc-
tion information the second message of example #4
instruct subscriber station apparatus to perform certain
meter operations, described more fully below, that are
not performed in example #2. In all other respects the
second message of example #4is identical to the second
message of example #2 and is encrypted, embedded,
and transmitted at the “Wall Street Week” program
originating studio just as in example #2.

But a significant difference exists between examples
#2 and #4. Unlike example #2 wherein FIG. 1A image
information exists at all URS microcomputers, 205,
FIG. 1A imageinformation exists in example #4 only at
those subscriber stations where the encrypted informa-
tion of the first message has been decrypted, causing the
apparatus of said stations to load and execute program
instruction set information at the microcomputers, 205.
Only atsaid stations does “program unit identification
code” information of said ‘Wall Street Week” program
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exist at the SPAM-first-precondition register memories .
of the control processors, 39J. Only at said subscriber
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stations can the second combining synch command
cause the display of FIG. 1C information.

Receiving said second message causes the apparatus
of the station of FIG. 3 (and other stations that are
configured and preprogrammedlike thestation of FIG.
3), in the following fashion, to decrypt the encrypted
portionsofsaid message, to execute the controlled func-
tions of the decrypted information of said message; and
to record meter information and monitor information

relating to said message. (Simultaneously, receiving said
message causes otherstations that are configured and-
/or preprogrammeddifferently from the station of FIG.
3 to respond, automatically, in fashionsthat differ from
the fashion of the station of FIG. 3 in ways that are
described below parenthetically.)

Whendivider, 4, commencestransferring the embed-
ded information of said second message to decoder, 203,
the binary SPAM information of said message is re-
ceived at decoder, 203; detected at detector, 34;
checked and corrected, as necessary, at processor, 39B;
converted into locally usable binary information at pro-
cessor, 39D; and processed for end offile signal infor-
mation at EOFSvalve, 39F. Receiving the SPAM mes-
sage information of said message causes EOFS valve,
39F,to transfer said information, via matrix switch, 391,
to control processor, 39J, as fast as control processor,
39J, is prepared to receive said information.

Receiving said information causes control processor,
39J, to record the smallest numberof signal words that
can contain H bits at SPAM-input-signal memory; to
select information of the first H bits at said memory; to
record said information at SPAM-header memory; to
comparethe information at said SPAM-header memory
with the aforementioned invoke-monitor-processing
information, determine a match with particular prepro-
grammed “00”information, and enter “0” at the afore-
mentioned SPAM-Flag-monitor-info register memory;
to record additional SPAM signal wordsat said SPAM-
input-signal memory until the total quantity of SPAM
signal words recorded at said memory equals the small-
est numberof signal words that can contain H+X bits;
to record information of the first X bits of information

at said SPAM-input-signal memory immediately after
the first H bits at said SPAM-exec memory; to compare
the information at said memory with the aforemen-
tioned controlled-function-invoking information and
determine a match with particular preprogrammed
this-message-addressed-to-200 information; and to exe-
cute the aforementioned transfer-header-and-exec-seg-
info-to-200 instructions.

Executing said instructions causes control processor,
39J,.to transfer to controller, 20, of signal processor,
200, via control information transmission means, an
interrupt signal, the aforementioned process-this-mes-
sage information and at-39J information, and informa-
tion of the header and execution segmentofsaid second
message.

Receiving said interrupt signal and information
causes controller, 20, in a predetermined fashion, to
cease a processing task that is unrelated to the process-
ing of said second message; to comparesaid information
of the execution segment to the aforementioned con-
trolled-function-invoking-@ information and determine
a match with particular decrypt-with-key-J informa-
tion; to execute particular preprogrammed decrypt-
with-J-at-39K instructions; to select and transfer key
information of J to decryptor, 39K; to compare said
information of the header to the aforementioned head-
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er-identification-@200 information and determine a
match with particular “00” header information; to exe-
cute particular preprogrammed decrypt-a-00-header-
message-at-39K instructions; to transmit a particular
preprogrammed process-and-transmit-info-of-MMS-L
instruction, via control transmission means, to control
processor, 39J; then, in a predetermined fashion, to
commencean unrelated processing task.

Receiving said last named instruction causes control
processor, 39J, to execute particular preprogrammed
process-length-token-and-transmit-MMS-L instruc-
tions; to record additional SPAM signal words at said
SPAM-input-signal memory until the quantity of
SPAM wordsrecorded at said memory is the smallest
number of words that can contain H+X+L bits; to
select information of the first L bits at said memory
immediately after the first H+ X bits; to determine that
said information matches Y-token information; to select
y-bits information associated with said Y-token infor-
mation and record said y-bits information at said
SPAM-length-info memory (thereby placing at said
memoryinformation of the number of encrypted meter-
monitor segment bits in said second message after the
last bit of length token—that is, the numeric value of
MMS-L); and to transmit to controller, 20, via control
transmission means, an interrupt signal, the aforemen-
tioned at-39J information, information of said numeric
value of MMS-L.

Receiving said interrupt signal, at-39J information,
information of MMS-L causes controller, 20, in the
aforementioned predetermined fashion, to cease an un-
related processing task; to execute, in a predetermined
fashion, particular preprogrammed ones of the afore-
mentioned decrypt-a-00-header-message-at-39K —_in-
structions; to transmit to decryptor, 39K, particular
decrypt-a-00-header-message instructions (which in-
structions include information of MMSL-L); to transmit
to control processor, 39J, a particular decrypt-process-
and-meter-a-00-message instruction and particular de-
cryption mark information of key J; then, in a predeter-
mined fashion, to commence an unrelated processing
task.

Receiving said last named instruction and markinfor-
mation causes control processor, 39J, to record said
mark information at the aforementioned SPAM-

decryption-mark register memory; to enter “1” at the
aforementioned SPAM-Flag-monitor-info register
memory; to place particular from 39F information at
the aforementioned SPAM-primary-input-source regis-
ter memory; and to execute particular preprogrammed
decrypt-process-and-meter-current-00-header-message
instructions.

Executing said instructions causes control processor,
39],first, to receive all remaining command information
and paddingbits in said second message in the following
fashion. Said instructions cause control processor, 39J,
to add H+X+L to the information of y-bits at the
aforementioned SPAM-length-info memory; to deter-
mine a particular number of signal words to receive
from EOFS valve, 39F; to receive and record said
words at said SPAM-input-signal memory immediately
following SPAM signal word previously recorded at
said memory; if the command information of said mes-
sage fills a whole number of signal words, to receive
one additional signal word, compare the information of
said wordto information of one EOFS WORD,record

said word at said SPAM-input-signal memory immedi-
ately following the last SPAM signal word recordedat
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said memory,and receive and record the information of
one more SPAM signal word at said SPAM-input-sig-
nal memory immediately following the last SPAM sig-
nal word recorded at said memory if said one additional
signal word has matched said EOFS WORD informa-
tion; and to cease accepting SPAM signal information
from EOFSvalve, 39F.

Executing said decrypt-process-and-meter-current-
00-header-message instructions causes control proces-
sor, 39J, then, to transfer to decryptor, 39K, the SPAM
information of said second message in the following
fashion. Said instructions cause control processor, 39J,
to cause matrix switch, 391, to cease transferring infor-
imation from EOFS valve, 39F, to control processor,
39J, and commencetransferring information from con-
trol processor, 39J, to decryptor, 39K, and cause con-
trol processor, 39J, to transfer all information recorded
at said SPAM-input-signal memory of control proces-
sor, 39J, which information is complete information of
said second message.

Automatically, decryptor, 39K, commences receiv-
ing SPAM signal information.

Executing said decrypt-process-and-meter-current-
00-header-message instructions causes control proces-
sor, 39J, then, in the following fashion, to prepare to
receive the decrypted information of said second mes-
sage and to execute, at a secondary control level under
primary control of said decrypt-process-and-meter-cur-
rent-O0-header-message instructions, the controlled
functions invoked by said decrypted information. Said
instructions cause control processor, 39J, to place infor-
mation of a particular reentry-address at the aforemen-
tioned SPAM-next-primary-instruction-address register
memory; to place information of “0” at the aforemen-
tioned SPAM-Flag-primary-level-2 1nd-step-incom-
plete register memory and, separately, at SPAM-Flag-
primary-level-3rd-step-incomplete register memory; to
place information of“0” at the aforementioned SPAM-
Flag-secondary-level-incomplete register memory; to
compare the information at said SPAM-Flag-monitor-
info memory with particular preprogrammed “0”infor-
mation and skip all steps of collecting monitor informa-
tion because no matchresults; to cause all apparatus of
control processor, 39J, to delete from memory all infor-
mation of said second message except information at
said SPAM-decryption-mark, SPAM-Flag-at-second-
ary-control-level, SPAM-primary-input-source,
SPAM-neat-primary-instruction-address register mem-
ories; to cause matrix switch, 39I, to cease transferring
SPAM message information from control processor,
39J, to decryptor, 39K, and commence transferring
SPAM message information from EOFS valve, 39H,to
control processor, 39J; to place information of “0” at
the aforementioned SPAM-Flag-executing-secondary-
command register memory; to place information of “0”
at the aforementioned SPAM-Flag-at-secondary-level
register memory; and to commencewaiting to receive
information of a subsequent SPAM header from said
switch, 391.

Receiving from controller, 20, the aforementioned
key information of J and decrypt-a-00-header-message
instructions (that include information of MMS-L) and
from matrix switch, 391, the aforementioned transferred
SPAM message information that is complete informa-
tion of said second message causes decryptor, 39K, to
transfer the first H bits of said SPAM information to

buffer, 39G, without decrypting or altering said bits in
any fashion; to decrypt and transfer the next X bits of
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said information; to transfer the next L bits without
decrypting or altering said bits; to decrypt and transfer
the next MMS-L bits; and finally, to transfer any bits
remaining after the last of said MMS-L bits without
decrypting or altering said bits remaining. In so doing,
decryptor, 39K, inputs complete unencrypted informa-
tion of said second message to buffer, 39G. Said com-
plete unencrypted informationis identical to the SPAM
message information that decryptor, 10, inputs to con-
troller, 12, in example #2.

Receiving said complete unencrypted information
causes buffer, 39G, automatically to buffer said informa-
tion and input said information to EOFS valve, 39H,
and causes EOFSvalve, 39H,to transfer said informa-
tion, via matrix switch, 391, to control processor, 39J, as
fast as control processor, 39J, is prepared to receive said
information.

Receiving said information causes control processor,
39J, to record the smallest numberof signal wordsthat
can contain H bits at SPAM-input-signal memory; to
select information of the first H bits at said memory; to
record said information at SPAM-header memory; to
compare the information at said SPAM-header memory
with the aforementioned invoke-monitor-processing
information, determine a match with particular prepro-
grammed “00” information, and enter “O” at the afore-
mentioned SPAM-Flag-monitor-info register memory;
to record additional SPAM signal wordsat said SPAM-
input-signal memory until the total quantity of SPAM
signal words recorded at said memory equals the small-
est numberof signal words that can contain H+X+L
bits; to record informationof the first X bits of informa-
tion at said SPAM-input-signal memory immediately
after the first H bits at said SPAM-exec memory; to

-comparethe information at said memory with the afore-
mentioned controlled-function-invoking information
and determine a match with the aforementioned exe-
cute-conditional-overlay-at-205 information; and to
execute the aforementioned conditional-overlay-at-205
instructions.

Executing said instructions causes control processor,
39J,first, to receive all remaining commandinformation
and paddingbits in said second messagein the following
fashion. Said instructions cause control processor, 39J,
to record additional SPAM signal wordsat said SPAM-
input-signal memory until the quantity of SPAM words
recorded at said memory is the smallest number of
words that can contain H+ X-+-L bits; to select informa-
tion of the first L bits at said memory immediately after
the first H+X bits; to determine that said information
matches Y-token information; to select y-bits informa-
tion that is information of the numeric value of MMS-L
and record said information at said SPAM-length-info
memory; add H+X+Lto the information said mem-
ory; to determinea particular numberofsignal words to
receive from EOFSvalve, 39H; to receive and record
said words at said SPAM-input-signal memory immedi-
ately following SPAM signal word previously recorded
at said memory; if the command information of said
messagefills a whole numberofsignal words,to receive
one additional signal word, compare the information of
said word to information of one EOFS WORD,record
said word at said SPAM-input-signal memory immedi-
ately following the last SPAM signal word recorded at
said memory, and receive and record the information of
one more SPAM signal word at said SPAM-input-sig-
nal memory immediately following the last SPAM sig-
nal word recordedat said memory ifsaid one additional
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signal word has matched said EOFS WORD informa-
tion; and to cease accepting SPAM signal information.

By receiving all command information and padding
bits in said second message, control processor, 39J,
receives all of the unencrypted complete information of
said second message. Accordingly, the next signal word
to be transferred by said valve, 39H, will be the first
word of a subsequent message inputted to buffer, 39G.

Executing said conditional-overlay-at-205 instruc-
tions causes control processor, 39J, then, in the follow-
ing fashion, to locate information of the the unique
“program unit identification code” that identifies the
program unit of said “Wall Street Week” program and
determine that said information matches the informa-
tion at the aforementioned SPAM-first-precondition
register memory. Said instructions cause control pro-
cessor, 39J, to select information of the bits of the me-
ter-monitor format field in said first message; to com-
pare said information with format-specification infor-
mation; to determine a match with particular D-format
information; to place at the aforementioned SPAM-
mm-format memory a particular D-offset-address num-
ber thatis different from the aforementioned A-, B-, and
C-offset-address numbers; to execute the aforemen-
tioned locate-program-unit instructions and locate the
program unit field in the meter-monitor information of
said second message in the fashion described above; to
select binary information of a particular number of
contiguous bit locations at said SPAM-input-signal
memory that begin at a particular number ofbit loca-
tions after the first bit location at said memory (which
binary informationis said information of the the unique
“program unit identification code”); and to compare
said binary information to the information at the afore-
mentioned SPAM-first-precondition register memory,
causing a match to result.

(At those subscriber stations where the information of
the program unit field in the meter-monitor information
of said second message fails to match information at
SPAM.-first-precondition register memory—including
all stations that are preprogrammed with decryption
key information of J but not with decryption key infor-
mation of Z—particular first-condition-test-failed in-
structions of said conditional-overlay-at-205 instruc-
tions cause the control processors, 39J, of said stations
to enter “0”at each of the aforementioned SPAM-Flag-
first-condition-failed and SPAM-Flag-do-not-meter
register memories, which memories are each normaily
“1°. to cause all SPAM information at the main and
video RAMs of the microcomputers, 205, of said sta-
tions to be cleared; and to complete all conditional-
overlay-at-205 instructions and, in so doing, to complete
all controlled functions invoked by said second message
at the secondary control level.)

So resulting in a match, under control of the condi-
tional-overlay-at-205 instructions at the station of FIG.
3, causes control processor, 39J, then, to execute the
aforementioned locate-overlay-numberinstructions and
locate the overlay numberfield in the meter-monitor
information of said second message in the fashion de-
scribed above; to select binary information of a particu-
lar number of contiguous bit locations at said SPAM-
input-signal memory that begin at a particular number
ofbit locationsafter the first bit location at said memory
(which binary information is the information of said
overlay numberfield); and to comparesaid binary infor-
mation to the information at the aforementioned
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SPAM-second-precondition register memory, causing a
match to resuit.

(At those subscriberstations wherethe information of
the overlay number fails to match information at
SPAM-second-precondition memory, particular se-
cond-condition-test-failed instructions of said condi-

tional-overlay-at-205 instructions cause the control pro-
cessors, 39J, of said stations to interrupt the operation of
the CPUs of the microcomputers, 205, of said stations;
to cause said microcomputers, 205, to restore efficient
operation in a fashion described more fully below; to
enter “0” at the aforementioned SPAM-Flag-second-
condition-failed register memory, which memories is
normally “1”; and to complete all conditional-overlay-
at-205 instructions and controlled functions invoked by
said second message at the secondary controllevel.)

So resulting in a match, under control of said condi-
tional-overlay-at-205 instructions at the station of FIG.
3, causes control processor, 39J, (and control proces-
sors, 39J, at other subscriber stations where matches
with information at SPAM-second-precondition mem-
ory result) to cause matrix switch, 391, to cease transfer-
ring information from EOFS valve, 39H, to control
processor, 39J, and commencetransferring information
from control processor, 39J, to the PC-MicroKey Sys-
tem of microcomputer, 205; to transmit the instruction,
“GRAPHICS ON”, to said PC-MicroKey System; to
cause matrix switch, 391, to cease transferring informa-
tion from control processor, 39J, to said PC-MicroKey
System; and to complete all conditional-overlay-at-205
instructions and controlled functions invoked by said
second message at the secondary controllevel.

Transmitting the instruction, “GRAPHICS ON”, to
the PC-MicroKey System of the subscriber station of
FIG. 3 (and transmitting “GRAPHICS ON”to other
PC-MicroKey Systems at other subscriber stations
where the program instruction set of the first message
has been run at a microcomputer, 205, and where said
second message causes “GRAPHICS ON”to be trans-
mitted) causes said PC-MicroKey System to combine
the programming ofFIG. 1A and of FIG. 1B andtrans-
mit the combined programming to monitor, 202M,
where FIG.1C is displayed.

Completing all conditional-overlay-at-205 instruc-
tions and controlled functions invoked at the secondary
control level causes control processor, 39J, (and causes
control processors, 39J, at other stations) to execute
conventional control-function-complete instructions
and compare the information at the aforementioned
SPAM-Flag-at-secondary-control-level memory to par-
ticular “0” information. A matchresults.

Resulting in a match, under control of said instruc-
tions causes control processor, 39J, to place “1”at the
aforementioned SPAM-Flag-secondary-level-incom-
plete memory, to place “1” at said SPAM-Flag-at-
secondary-control-level memory, and to commence
executing control instructions beginning with that in-
struction whose particular address/location is the ad-
dress/location of the information at the aforementioned

SPAM-next-primary-instruction-address memory.
Automatically, the particular instructions that begin

at said address/location cause control processor, 39J, to
execute the particular end-process-portion-? instruc-
tions of said decrypt-process-and-meter-current-00-
header-messageinstructions. Under control of said end-
process-portion-? instructions, control processor, 39J,
determines that the information at said SPAM-Flag-
secondary-level-incomplete memory matchesa particu-
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lar preprogrammed “1”; places “1” at the aforemen-
tioned SPAM-Flag-primary-level-2nd-step-incomplete
register memory; determines that a comparison of the
information at the aforementioned SPAM-Flag-pri-
mary-level-3rd-step-incomplete register memory with a
particular preprogrammed “1” does not result in a
match, signifying that the meter portionof said decrypt-
process-and-meter-current-00-header-message instruc-
tions remains uncompleted.

Not resulting in a match causes control processor,
39J, under control of said decrypt-process-and-meter-
current-00-header-message instructions, to execute the
meter portion of said instructions. Under control ofthe
instructions of said portion, control processor, 39J,
compares the information at the aforementioned
SPAM-Flag-do-not-meter register memory to particu-
lar preprogrammed information of “0”. No match re-
sults.

(At those subscriber stations where the aforemen-
tioned first-condition-test-failed instructions caused “0”
to be entered at the SPAM-Flag-do-not-meter memo-
ries of said stations, matches result when the informa-
tion at said memories is compared to “0”. Said matches
cause the control processors, 39J, of said stations to
complete the decrypt-process-and-meter-current-00-
header-messageinstructionsofsaid stations and all con-
trolled functions invoked by said second message imme-
diately, without transferring any meter information to
the buffer/comparators, 14, of said stations and, at par--
ticular selected ones of said stations, without entering
“1 at the SPAM-Flag-monitor-info memories. Said
selected stations are stations that are preprogrammed to
collect monitor information.)

Not resulting in a match, under control said meter
portion at the station of FIG. 3, causes control proces-
sor, 39J, to compare the information at the aforemen-
tioned SPAM-Flag-second-condition-failed register
memory to particular preprogrammed information of
1”. A match results.

(At such other stations where. no matches result, not
resulting in a match, under controlof said instructions,
causes the control processor, 39J, of each one ofsaid
other stations, to execute particular second-precondi-
tion-failed-meter instructions of said meter portion.
Automatically, said instructions cause control proces-
sor, 39J, to transfer to the buffer/comparator,14,of said
one, particular header information that identifies a
transmission of meter information at a station where

inefficient operation of a microcomputer, 205, pre-
vented combining; then the decoder-203 source mark of
the decoder, 203, of said station; then information of the
decryption mark of key J information recorded at
SPAM-decryption-mark register memory of said sta-
tion; then all of the received binary information ofsaid
second message that is recorded at said SPAM-input-
signal memory ofsaid station. Said transmitted informa-
tion is called, hereinafter, the “2nd meter-monitorinfor-
mation-—second precondition failed—(#4).” Then said
instructions cause control processor, 39J, to place “1” at
said SPAM-Flag-second-condition-failed memory and
continue the regular instructions of said portion.)

Resulting in a match, under control said meter por-
tion at the station of FIG. 3, causes control processor,
39J, to cause matrix switch, 391, to commencetransfer-
ring information from control processor, 39J, to buf-
fer/comparator, 14, of signal processor, 200; to transfer
the aforementioned header information that identifies a
conventional transmission of meter information then the

PMC Exhibit 2051

Apple v. PMC
IPR2016-00753

Page 89



PMC Exhibit 2051 
Apple v. PMC 

IPR2016-00753 
Page 90 

4,965,825
133

aforementioned decoder-203 source mark then informa-

tion of the information recorded at said SPAM-decryp-
tion-mark register memory, which is the decryption
markof key J, then all of the received binary informa-
tion of said second message that is recorded at said
SPAM-input-signal memory; then to cause matrix
switch, 39I, to cease transferring information from con-
trol processor, 39J, to said buffer/comparator, 14. (Said
received information is complete information of the
second combining synch command of example #4, and
said information that is transmitted to buffer/compara-
tor, 14, is called, hereinafter, the “2nd meter-monitor
information (#4).”) Then the instructions of said por-
tion cause control processor, 39J, to enter “1” at said
SPAM-Flag-monitor-info memory; to enter “1” at the
aforementioned SPAM-Flag-primary-level-3rd-step-
incomplete register memory; and to determine that a
comparison of the information at the aforementioned
SPAM-Flag-primary-level-2nd-step-incomplete _regis-
ter memory with a particular preprogrammed “1”re-
sults in a match, signifying the completion of the pro-
cess portion of said decrypt-process-and-meter-current-
00-header-message instructions.

Resulting in a match causes control processor, 39J, to
complete said decrypt-process-and-meter-current-00-
header-messageinstructionsandall controlled functions
of said second message.

Completing the controlled functions of said second
message causes control processor, 39J, automatically to
prepare to receive the next SPAM message. Automati-
cally, control processor, 39J, compares the information
at said SPAM-header memory to particular prepro-
grammed. cause-retention-of-exec information that is
“01”. No match results. Not resulting in a match causes
control processor, 39J, to execute particular collect
monitor information and to compare the information at
said SPAM-Flag-monitor-info memory with particular
preprogrammed “0” information. No matchresults.

(By contrast, matches result at every station that is
preprogrammed to collect monitor information where
said second message is decrypted but FIG. 1C image
information is not displayed because the “program unit
identification code” information in said second message
fails to match information at SPAM-first-precondition
register memory. Said matches cause the control pro-
cessors, 39J, of said stations to execute the aforemen-
tioned collect-monitor-information instructions. Said

instructions cause said control processors, 39J, to trans-
fer to the buffer/comparators, 14, particular header
information that identifies a transmission of monitor

information at a station where no combining occurred
because first precondition program unit information
failed to match and which transmission contains de-

cryption mark information, then to transfer the afore-
mentioned decoder-203 source mark information, then
information of the decryption mark of key J information
recorded at SPAM-decryption-mark register memory,
then all of the received binary information of said sec-
ond message that is recorded at the SPAM-input-signal
memoriesofsaid stations. Said information that is trans-

mitted to said buffer/comparators,14, is called, herein-
after, the “2nd monitor information (#4).” Then said
instructions cause said control processors, 9J, to place
“1” at said.SPAM-Flag-monitor-info memory,. at the
aforementioned SPAM-Flag-first-condition-failed
memory, and at the aforementioned SPAM-Flag-do-
not-meter memory and to continue executing conven-
tional control instructions. Then the conventional con-
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trol instructions of said stations cause said control pro-
cessors, 39J, to causeall apparatus ofthe controllers, 39,
to delete from memory all information of said second
message and to commence waiting to receive informa-
tion of a subsequent SPAM header from the matrix
switches, 391.)

Not resulting in a match, at the station of FIG. 3,
causes control processor, 39J, to cause all apparatus of
controller, 39, to delete from memoryall information of
said second message; to cause matrix switch, 391, to
commence transferring information from the EOFS
valve identified by the information at the aforemen-
tioned SPAM-primary-input-source register memory,
which is EOFS valve, 39F, to control processor, 39J;
and to commence waiting to receive information of a
subsequent SPAM header from matrix switch, 391.

Receiving said 2nd meter & monitor information (#4)
causes buffer/comparator, 14, automatically to com-
pare the header information that identifies a transmis-
sion of meter information to particular preprogrammed
header-identification-@14 information. A match results
with the aforementioned meter-identification informa-

tion, causing buffer/comparator, 14, to select the meter
instruction information of the aforementioned particu-
lar bit locations of the meterinstructionfield of said 2nd

. meter & monitor information (#4) and to compare said
selected information to the aforementioned metering-
instruction-comparison information. No match results,
causing buffer/comparator, 14, automatically to trans-
mit to controller, 20, the aforementioned instruct-to-
meter information then said meter instruction informa-
tion.

Receiving said information causes: controller, 20, to
comparesaid meter instruction information to the afore-
mentioned instruct-to-meter-@20 information and to
determine that said meter instruction information

matches particular preprogrammed update-program-
record-&-increment-by-one information that causes
controller, 20, to execute particular update-and-incre-
mentinstructions. Said instructions cause signal proces-
sor, 200, not only to add one incrementally to each
meter record maintained at buffer/comparator,14, that
is associated with decryption key information of the
instance of meter information being processed (which
is, substantively, the metering function invoked by the
2nd meter information (#2) but also to modify the infor-
mation of the aforementioned first particular meter
record,initiated by the Ist meter & monitor information

(#4). (The particular metering function invoked by
said 2nd meter information (#2) could not modify any
of the information of said first particular meter record,
even by incrementing by one, because no information of
decryption key J is associated with said record when
the 2nd meter & monitor information (#4)is received at
buffer/comparator, 14.)

Executing said update-and-increment instructions
causes controller, 20, in a predetermined fashion, to
analyze the information of said 2nd meter & monitor
information (#4); to place information of the informa-
tion of the overlay numberfield in said 2nd information
at a particular record field associated with said first
particular meter record, signifying the combining of
said overlay at the subscriber station of FIG. 3; and to
place, at the particular record location occupied by
record format information, particular new record for-
mat information that identifies the new format ofsaid

first particular meter record; to compare the decryption
mark information in said 2nd meter & monitor informa-
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tion (#4) with the aforementioned decryption-key-com-
parison information, preprogrammed at buffer/com-
parator, 14; to determine several matches; to increment
by one the meter record, at buffer/comparator, 14,
associated with each particular decryption-key-com-
parison datum that matches the decryption mark of said
2nd meter & monitor information (#4); to discard all
information of said 2nd meter & monitor information

(#4) from its memory; and to complete said update-and-
incrementinstructions.

Completing the metering functions invoked by said
meter instruction information causes controller, 20, to

cause buffer/comparator, 14, to execute its prepro-
grammed automatic monitoring functions. These func-
tions proceed in the fashion that applied to the 2nd
monitor information (#3).

The content of the 2nd meter & monitor information

(#4) causes onboard controller, 14A, to organize the
information of said new monitor record in a particular

fashion that differs, in one respect, from the new moni-
tor record generated in the third example by the 2nd
monitor information (#3). The 2nd meter & monitor
information (#4) includes a decryption mark. The pres-
ence of said mark causes causes onboard controller,
14A, to includes decryption key information of J, not
included in the new monitor record generated by theIst
monitor information (#3), and-record formatfield infor-
mation that reflects the presence of said decryption field
information.

(At eachstation where the aforementioned 2nd meter
& monitor information—second precondition faile-
d—(#4) is transmitted, receiving said 2nd informa-
tion—failed—(#4) causes the buffer/comparator, 14, of
said station automatically to compare the information,
in said 2nd information—failed—(#4), of the header
that identifies a transmission of meter information at a
station whereinefficient operation of a microcomputer,
205, prevented combining to the aforementioned head-
er-identification-@14 information. A matchresults with
particular second-precondition-failed information, caus-
ing buffer/comparator, 14, to select information of the
aforementioned particular bit locations that contain the
information of the meter instruction field of said 2nd

information—failed—(#4) then automatically to trans-
mit to controller, 20, a particular preprogrammed in-
struct-to-process-info-failed information then said se-
lected information, which is the meter instruction infor-
mation of said second message. Receiving said informa-
tion causes controller, 20, in a predetermined fashion, to
execute particular preprogrammed increment-by-one-
&-record-failed-combining-info information that in-
vokes to particular sets of instructions preprogrammed
at controller, 20. The first set causes controller, 20, to
cause buffer/comparator, 14, to add one incrementally
to each meter record maintained at buffer/comparator,
14, that is associated with decryption key information
that matches the decryption mark of said 2nd informa-
tion—failed—(#4) in the fashion of example #2. Then
the second set causes controller, 20, to assemble a re-
cord of a failed combining at buffer/comparator, 14; to
record said record at recorder, 16, in the fashion of the
second andthird sets of example #4 (first message); and
to complete the metering functions invoked by said
increment-by-one-&-record-failed-combining-info —_in-
formation. The contentof said record includes informa-
tion that identifies said record as information of a com-

bining aborted due to inefficient operation of a sub-
scriber station microcomputer, 205; the unique digital
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code information capable of identifying the subscriber
station of FIG.3 uniquely, which information is prepro-
grammed at controller, 20; and the “program unit iden-
tification code” and overlay numberinformation of the
meter-monitor segment informationofsaid second mes-
sage in said 2nd information—failed—(#4). At each
station that processes said 2nd  informa-
tion—failed—(#4) and that is preprogrammed to col-
lect monitor information, completing said metering
functions causes the controller, 20, of said station to
cause the buffer/comparator, 14, to execute its prepro-
grammed automatic monitoring functions. These func-
tions proceed in the fashion that applied to the 2nd
meter & monitor information (#4) with particular ex-
ceptions. Receiving said 2nd information—failed—(#4)
causes the onboard controller, 14A, to add not only
decryption key information but also information that
combining failed to occur because ofinefficient mi-
crocomputeroperation and that the combiningis of the
overlay numberof the information ofthe overlay num-
ber field in said 2nd information—failed—(#4).)

(Ateachstation where the aforementioned 2nd moni-
tor information (#4) is transmitted, no Ist meter & moni-
tor information (#4) transmission occurred; onboard
controller, 14A, has not initiated a new monitor record
of the “Wall Street Week” program; and the aforemen-
tioned record of the prior programming displayed at
monitor, 202M, remains at buffer/comparator, 14. Ac-
cordingly, receiving said 2nd monitorinformation (#4)
causes the buffer/comparator, 14, of said station to
process information in the fashion of the Ist monitor
information (#3). Automatically, said buffer/compara-
tor, 14, determines that the header information in said
2nd monitor information (#4) matches particular pre-
programmed monitored-instruction-not-fulfilled infor-
mation which causes buffer/comparator, 14, to input
said 2nd monitor information (#4) to onboard control-
ler, 14A. Receiving said 2nd monitor information (#4)
causes onboard controller, 14A, to execute the afore-
mentioned process-monitor-info instructions; to deter-
mine that the “program unit identification code”in said
2nd monitor information (#4) does not match the “pro-
gram unit identification code” information in said re-
cord of prior programming; to cause signal processor,
200, to record said said record of prior programming at
recorder, 16; to initiate a new monitor record that re-
flects the new “Wall Street Week” programming; and
finally, to discard all unrecorded information of said
2nd monitor information (#4) and commence waiting
for the next inputted instance of monitor information.
The header information of the 2nd monitor information

(#4)causes signal processor, 200, to assemble said new
monitor record in the particular format of a combined
video/computer' medium transmission at a station
where no combining occurred because first precondi-
tion program unit information failed to match and to
include a particular record format field within said
format identifying the format of said record. From the
meter-monitor segmentof said 2nd monitor information
(#4), onboard controller, 14A, selects and records at
particular signal record field locations the “program
unit identification code” of the “Wall Street Week”

program, the overlay number information, and minute
of the “Wall Street Week” program transmission within
a one month period. And onboard controller, 14A,
recordsin a particular monitor recordfield location the
aforementioned display unit identification code that
identifies monitor, 202M, as the display apparatus of
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said new monitor record and date and time information
received from clock, 18.)

Operating S. P. Systems... Example #4 (Third
Message)

Subsequently, the embedded informationof the third
message ofthe “Wall Street Week” program is inputted
to decoder, 203. Said information is identical to the
embedded information ofthe third message of examples
#1, #2, and #3 and causes the same processing at.de-
coder, 203, that the information of the third message of
example #3 caused. The information of the third mes-
sage of example #4 causes “GRAPHICS OFF”to be
executed at the PC-MicroKey System of the microcom-
puters, 205, of all suvscriber stations tuned to the “Wall
Street Week”transmission. But like the third message of
example #2, the third message of example #4 causes
combining actually to cease only each selected one of
said stations where information of the second message

previously caused combining to commence.
However, example #4 does differ from example #2.

In example #2, the second message causes combiningto
commenceat every selected station where the informa-
tion of said second message is decrypted; that is, every
station preprogrammed with information of decryption
key J. But the second message of example #4 causes

—_ 0

20

combining to commenceonly at those selected stations .
where information not only of said second messageis
decrypted but also where informationof the first mes-
sage of example #4 had been decrypted; that is, only at
those stations preprogrammed not only with informa-
tion of decryption key J but also information of decryp-
tion key Z.

Thus example #4 illustrates a case where not only
does selective processing of the second message enable
the third messageto have effect only at selected stations
without any selective processing of said third message,
the selective processing ofthe first message enables the
third message to haveeffect only at an even moreselec-
tive group ofstations than would otherwise be the case.
Placing the PC-MicroKey Systemsofall stations into
the “Graphics Off’ modeprior to transmitting thefirst
message of example #4 enables the third message of
example #4 in the simplest possible fashion to cause
combining to cease only at those stations that are pre-
programmed with decryption key information not only
of J but also of Z, with all the benefits outlined at the
end of example #2.

Placing particular so-called “soft switches,” one of
which exists at each subscriber station, all into one

given original position, “off” or “on”, then transmitting
a command that is processed selectively at selected
stations and places said switches at said stations into the
opposite position, “on” of “off’, makes it possible to
transmit a subsequent command that returns said
switches at said selected stations (and only said
switches) to said original position without any addi-
tional selective processing.

Significant advantages of simplicity and speed are
achieved by devising signal processing apparatus and
methods that minimize the need for seiective process-
ing. With regard to said third combining synch com-
mand, for example, no step of decrypting is required to
affect only those stations that are preprogrammed with
decryption key J. Accordingly, no possibility exists that
an error in decrypting may occurat one or more ofsaid
stations, causing the combining of video RAM informa-
tion and received video information, at said one or‘
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more, not to cease at the proper time and to continue
beyond said time (until such time as some subsequent
command may execute “GRAPHICS OFF”or clear
information from said video RAM at said stations).
Because notimeis required for decrypting, no possibil-
ity exists that some station maytake longer (or shorter)
than proper to perform decrypting causing the image of
FIG.1A to be displayed at some monitor, 202M, longer
(or shorter) than proper. Perhaps most important, be-
cause no time is required for selective processing ofsaid
third command, the time interval that separates the time
of embeddingsaid third commandat said remotestation
that originates the “Wall Street Week” program and the
time of ceasing caused by said command at URS mi-
crocomputers, 205, can be the shortest possible interval.
Makingit possible for said time interval to be the short-
est possible interval minimizes the chance that an error
may occur in the timing of the embedding ofsaid third
commandat said remote station causing all URS mi-
crocomputers, 205, to cease combining at a time thatis
other than the proper time.

Operating Signal Processor Systems . . . Example #5
Example #5 focuses on program unit identification

signals detected at decoders, 30 and 40,of signal proces-
sor, 200.

Signal processor, 200, is preprogrammed with infor-
mation that identifies each cable and over-the-air (here-
inafter, “wireless”) transmission or frequency in the
locality of the subscriber station of FIG. 3 as well as the
standard broadcast and cablecast practices that apply
on said transmissions and frequencies. Via a conven-
tional multi-channel cable transmission, in a fashion
well known in the art, four channels of conventional
television .programming and two conventional FM
radio signals are inputted to a first alternate contact of
switch, 1, and to mixer, 2. Said television channels are
transmitted normally assigned to channels2, 4, 7, and 13
of the television frequency spectrum. Said radio signals
are transmitted on 99.0 MHz and 100.0 MHz of the FM
frequency spectrum. Via a conventional television re-
ceiving antenna, three conventional wireless television
transmissions are inputted to the secondalternate
contact of switch, 1. Said wireless transmissions are on
the frequencies of the television spectrum normally
assigned to channels 5, 9, and 13. In a predetermined
fashion, controller, 20, controls oscillator, 6, to se-
quencelocal oscillator, 6, in the pattern: cable channel
2, cable channel 4, cable channel 7, cable channel 13,
wireless channel 5, wireless channel 9, wireless channel
13, then to repeat said pattern.

In example #5, the “Wail Street Week” combining
synch commandsare transmitted unencrypted as in the
first example, and the “Wall Street Week” program is
transmitted on the frequency of channel 13 by a wireless
broadcast station whose transmission is retransmitted on
the frequency of channel 13 on said cable. Thus a
viewer can tune to the “Wall Street Week” program on
either wireless channel 13 or cable channel 13. Simulta-
neously, different programs are transmitted on each of
the other television and radio transmissions.

Controller, 20, has preprogrammed the RAM associ-
ated with the control processor, 39J, of the controller,
39, of decoder, 30, with bit information of a channel
mark associated with each transmission of television
programming received at decoder, 30. (While wireless
channel 13 and cable channel13 may transmit the same
programming, they have different channel marks.) At
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said RAM,said control processor, 39J, maintains, asso-
ciated with appropriate channel mark information,
monitor information records of the last command con-
taining meter-monitor program identification informa-
tion inputted via each channel transmission. Said re-
cords include program unit identification information.
At the outset of the example, no transmission of “Wall
Street Week” program unit identification information
has yet occurred, and the program unit information
associated with the source mark of wireless channel 13
and, separately, with the source mark of cable channel
13 is the unit information of the television programming
transmitted immediately before the start of the “Wall
Street Week” transmission.

At the outset of example #5, the contact lever of
switch, 1, is connected to said first alternate contact of
switch, 1, to which is inputted the full spectrum of
frequencies transmitted on said cable, and mixer,3, is set
to select the frequency of channel 13. Thus transmis-
sions on cable channel 13 are inputted to decoder, 30.
Furthermore, the EOFSvalve, 39F,ofcontroller, 39, of
decoder, 30, has identified an endoffile signal embed-
dedin the inputted channel 13 transmission andis set to
receive transfer SPAM messageinformation; the matrix
switch, 391, of said controller, 39, is set to transfer
SPAM message information from said EOFS valve,
39F, to said control processor, 39J; and said control
processor, 39Jis set to receive and process headerinfor-
mation of a SPAM message.

Example #5 begins with the embedding and transmit-
ting, at the remote station that originates the “Wall
Street Week” broadcast, of the first message of the
“Wall Street Week” program which is the message of
the first combining synch command. The transmission
of said broadcastis received at the remote cable trans-
mission station that transmits the multi-channel cable
transmission inputted to signal processor, 200; com-
bined into the full spectrum cable transmission on the
frequency of channel 13; and retransmitted. Said cable
transmission is inputted via said first alternate contact of
switch, 1, and said contact lever to mixer, 3. Mixer, 3,
selects the frequency of channel 13 and inputssaid fre-
quency ofinterest, at a fixed frequency, to TV signal
decoder, 30.

Receiving said frequency ofinterest causes decoder,
30, (which is shown in greater detail in FIG. 2A and
whose controller, 39, is shown in greater detail in FIG.
3A) to receive and process the commandinformation of
said first message. The inputted frequency of channel 13
is inputted, first, to filter, 31, whichfilters said input and
outputs the one TV channel signal of channel 13 to
amplitude demodulator, 32. Demodulator, 32, demodu-
lates said inputted channelsignal using standard demod-
ulator techniques and transfers the demodulated chan-
nel signal of said channel 13 to digital detector, 38; line
receiver, 33; and audio demodulator,35. Thereafter, the
embedded information of the first combining synch
command is caused to be recorded at the SPAM-input-
signal register memory ofthe control processor, 39J, of
said decoder, 30, in the same fashion that the embedded
information of said message is detected and recorded at
decoder, 203, in example #3. Receiving said embedded
information causes the binary SPAM information of
said first command, with error correcting information,
to be detected at detector, 34; checked and corrected, as
necessary, at processor, 39B; converted into locally
usable binary information at processor, 39D; and re-
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corded at the SPAM-input-signal memory of said con-
trol processor, 39J.

The control apparatus of decoder, 30, is prepro-
grammed to process said information as monitor infor-
mation and local control information. (Hereinafter, said
first command may be called the 1st command (#5).)
Receiving said first command causes the prepro-
grammedinstructions.at the RAM and ROM associated
with control processor, 39J, to cause control processor,
39J, to process the information of said commandin the
following fashion. In a predetermined fashion, control
processor, 39J, locates the monitor information that it
retains in said-RAM associated with the channel mark
of cable channel 13 and compares the “program unit
identification code” of said first command with the
program unit information of said monitor information in
RAM.No match results which indicates cable channel
13 is transmitting a new program unit. Not resulting in
a match causes said controller, 39, automatically to
transfer information of new programming to microcom- |
puter, 205, and to transfer to buffer/comparator, 14, for
further processing said monitor information in RAM
which is monitor information of the programming
transmitted on cable channel 13 prior to the “Wall
Street Week” program. Automatically, said control
processor, 39J, causes matrix switch, 391, to cease trans-
ferring information from said EOFS valve, 39F, to
control processor, 39J, and commence transferring in-
formation from control processor, 39J, to buffer/com-
parator, 8, (to which said matrix switch, 391, has capac-
ity to transfer information). Automatically said control
processor, 39J, transmits a message that consists of bi-
nary information of a “00” header (indicating a com-
mand with execution and meter-monitor segments) then
the execution segment information of the pseudo com-
mand then a meter-monitor segment containing said
monitor information in RAM (including the associated
channel mark and the format information of said infor-
mation) then any paddingbits required to end said mes-
sage. (Hereinafter, said message whose transmission is
caused by receiving said first command is called the
“1st-old-program-command (#5).”) Then, in a prede-
termined fashion, control processor, 39J, determines
that said first command contains subject. matter meter-
monitor information causing said control processor,
39J, to transmit a message that consists of binary infor-
mation of a “00” header then particular execution seg-
ment information that is addressed to microcomputer,
205, (and that causes microcomputer, 205, to process
the information of the meter-monitor segment immedi-
ately following said execution segment information as
new programming now being transmitted on the chan-
nel of the channel mark of said meter-monitor segment
segment) then meter-monitor segment information that
includes the “program unit identification code” and
subject matter information of said first command and
the channel mark of cable channel 13 as well as appro-
priate meter-monitor format information then any pad-
ding bits required to end said message. (Said message
whose transmission is caused by receiving said first
command enables microcomputer, 205, in a fashion
described more fully below, to tune automatically to
receive the program that said “program unit identifica-
tion code” identifies if said program is of interest, and
said message is called, hereinafter, the “ist-new-pro-
gram-message (#5)”.) Then said control processor,39J,
deletes from said RAM all information of said monitor
information in RAM except the information of said
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channel mark and recordsat said RAM,associated with
said channel mark, the meter-monitor segment informa-
tion of the information at said SPAM-input-signal mem-
ory, which is said first command, but replaces the me-
ter-monitor format information that is recorded with
new format information that reflects the addition of a
channel mark. Finally, controller, 39J, transmits partic-
ular detection-complete information to controller, 20;
causesall apparatus of decoder, 30, except said RAM to
cease receiving SPAM message information and delete
all information received on said frequency of interest
(that is, cable channel 13); and causes said matrix
switch, 391, to cease transferring information from said
control processor, 39J, to said buffer/comparator, 8,
and commencetransferring SPAM message informa-
tion from EOFSvalve, 39F, to its null output.

Receiving said detection-complete information
causes controller, 20, to cause oscillator, 6, to cause the
selection of the next channel in the predeterminedtele-
vision channel selection pattern: wireless channel 5.
Automatically oscillator, 6, causes switch, 1, to shift its
contact lever from the first alternate contact to the
second alternate contact to which wireless transmis-

sions are inputted and causes mixer, 3, to select the

20

frequency of channel 5 and input said frequency of 25
interest, at a fixed frequency, to decoder, 30. Controller,
20, then transmits a particular preprogrammedwireless-
5 instruction to said control processor, 39J, that informs
said processor, 39J, wireless channel 5 is inputted to
decoder, 30.

Receiving said wireless-5 instruction causes control
processor, 39J, to cause all apparatus of decoder, 30, to
commencereceiving, detecting, and processing SPAM
message information embedded in the inputted fre-
quency ofinterest.

Whenthe input of wireless channel 5 to decoder, 30,
commences, the remote wireless station transmitting the
channel 5 transmission is transmitting the embedded
signal information of an information segment following
a SPAM command.Shortly thereafter, embedded sig-
nal information of an endoffile signal then a combining
synch command with a “01” header is transmitted on
wireless channel 5. Said command instructs ITS con-

troller/computers, such as 73 in FIG. 6 (except that the
intermediate transmission station of this transmission is
a wireless transmission station rather than a cable sta-

tion), to load and run the contents of the information
segment following said command. The meter-monitor
field of said command contains no subject matter infor-
mation but identifies a particular super market chain
commercial program unit.

Receiving the inputted frequency ofinterest of wire-
less channel 5 at decoder, 30, causes filter, 31, to filters
the inputted fixed frequency and output the one TV
channel signal of channel 5 to amplitude demodulator,
32; causing demodulator, 32, to demodulate said input-
ted channel signal and transfer the demodulated signal
to line receiver, 33; causing line receiver, 33, to detect
said embedded signal information and transmit it to
digital detector, 34; causing digital detector, 34, to de-
tect the binary information of said signal information
and transfer said binary information to controller, 39.
Receiving said. binary information at controller, 39,
causes the binary SPAM information of the wireless
channel 5 transmission to be checked and corrected, as

necessary, at processor, 39B; converted into locally
usable binary information at processor, 39D; and
checked for end of file signal information at EOFS
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valve, 39F, and transmitted to the null output of matrix
switch, 391, until EOFS vaive, 39F, detects an end of
file signal.

In due course, said EOFS valve, 39F, receives the
aforementioned end offile signal causing said valve,
39F, to detect said signal and transmit the aforemen-
tioned interrupt signal of EOFS-signal-detected infor-
mation to said control processor, 39J. Receiving said
EOFS-signal-detected information causes control pro-
cessor, 39J, to transmit the aforementioned discard-and-
wait instruction to EOFS valve, 39F, and to cause said
matrix switch, 391, to cease transferring SPAM message
information from said EOFS valve, 39F, to its null
output information and commence transferring SPAM
message information from said valve, 39F, to said con-
trol processor, 39J. Receiving said instruction causes
said valve, 39F, to set the information at the EOFS
WORD Counter of said valve, 39F, to “00000000”

(thereby discarding information of said end offile sig-
nal) and to transmit the aforementioned complete-and-
waiting information to control processor, 39J, as an
interrupt signal. Receiving said complete-and-waiting
information causes control processor, 39J, to transmit
the aforementioned reopen-flow instructions to EOFS
valve, 39F, causing said valve, 39F, to recommence
processing inputted signal wordsin its preprogrammed
fashion and transferring said words to matrix switch,
391, and control processor, 39J, commences waiting to
receive from said valve the binary information of a
subsequent SPAM header.

The commandthat then follows on wireless channel
5 contains one example of an execution segment that
invokes no controlled functionsat the station of FIG.3.
Said commandis addressed to intermediate transmission
station controller/computers. Its instructions control,
among others, the controller/computer of the remote
station transmitting the wireless channel 5 transmission.
(FIG. 6 shows one example of such a controller/com-
puter, 73.) The subscriber station of FIG. 3 is an ulti-
mate subscriber station, and the commands that invoke
controlled functions at the computer of the station of
FIG. 3 are those that are addressed to URS microcom-

puters, 205.
Nevertheless, control processor, 39J, of decoder, 30,

certainly has capacity to process the meter-monitor
information of said commandfor information that iden-

tifies the programming in which it is embedded. (Here-
inafter, said command. is called the “2nd command
(#5).”)

Receiving the binary information of said command
causes control processor, 39J, to record said binary
information at said SPAM-input-signal register memory
then locate and compare the “program unit identifica-
tion code” of said command with the program unit
information of the monitor information thatit retains in
said RAM associated with the channel mark of wireless
channel 5. Said “code” identifies a particular super
market chain commercial program unit and because no
information ofsaid “code” has previously been received
at control processor, 39J, no match results. Not result-
ing in a match causes said control processor, 39J, to
cause matrix switch, 391, to cease transferring informa-
tion from said EOFSvalve, 39F, to control processor,
39J, and commencetransferring information from con-
trol processor, 39J; to buffer/comparator, 8; to transmit
a message that consists of binary information of a “00”
header then the execution segment information of the
pseudo command then a meter-monitor segment con-
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taining said monitor information in RAM (including the
associated channel mark and the format information of

said information) then any padding bits required to end
said message (which messageis called, hereinafter, the
“2nd-old-program-message (#5)”); to determine that
said command does not contain subject matter meter-
monitor information (causing said control processor,
39J, not to transmit a message that enables microcom-
puter, 205, to tune receiver apparatus automatically but
to transmit a new program message for processing by
buffer/comparator, 14, alone); and to transmit a mes-
sage that consists ofbinary information of a “00” header
then the execution segment information of the pseudo
command then meter-monitor segment information that
includes the “program unit identification code”of said
2nd command (#5) and the channel mark of cable chan-
nel 13 as well as appropriate meter-monitor format
information then any padding bits required to end said
message (which messageis called, hereinafter, the “2nd-
new-program-message (#5)”) Automatically, said con-
trol processor, 39J, then deletes from said RAM ail
information of said monitor information in RAM except
the information of said channel mark and recordsatsaid
RAM,associated with said channel mark, the meter-
monitor segment information of the information atsaid
SPAM-input-signal memory, which is said 2nd com-
mand(#5), but replaces the meter-monitor format infor-
mation that is recorded with new format information
that reflects the addition of a channel mark. Finaily,
controller, 39J, transmits particular detection-complete
information to controller, 20; causes all apparatus of
decoder, 30, except said RAM to cease receiving
SPAM messageinformation and delete all information
received on said wireless channel 5; and causes said
matrix switch, 391, to cease transferring information
from said control processor, 39J, to said buffer/com-
parator, 8, and commencetransferring SPAM message
information from EOFSvalve, 39F,to its null output.

Said detection-complete information causes control-
ler, 20, to cause oscillator, 6, to cause the selection of
the next channel in the predetermined television chan-
nel selection pattern: wireless channel 9. Automatically
oscillator, 6, causes mixer, 3, to select the frequency of
channel9 and input said frequencyofinterest, at a fixed
frequency, to decoder, 30. Controller, 20, then transmits
a particular preprogrammed wireless-9 instruction to
said control processor, 39J, that informs said processor,
39J, wireless channel 9 is inputted to decoder, 30.

Receiving said wireless-9 instruction causes control
processor, 39J, to cause all apparatus of decoder, 30, to
commencereceiving, detecting, and processing SPAM
message information embedded in-the inputted fre-
quencyofinterest.

Whenthe input of wireless channel 9 to decoder, 30,
commences, the remote wireless station transmitting the
channel 9 transmission is transmitting no signal informa-
tion in the normal transmission pattern.

EOFSvalve, 39F, of decoder, 30, waits to receive
detected SPAM signal information, but none is trans-
mitted by said remote wireless station. .

Controller, 20, has capacity for keeping track of
elapsed time, and after determining in a predetermined
fashion that a particular predetermined period of time
has elapsed from the input of wireless channel 9 to
decoder, 30, controller, 20, automatically causes control
processor, 39J, to cause all apparatus of decoder, 30,
cease receiving SPAM message information and delete
all information received on said wireless channel 9 and
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causes oscillator, 6, to cause the selection of the next
channel in the predetermined television channel selec-
tion pattern: wireless channel 13. Automatically, oscil-
lator, 6, causes mixer, 3, to select the frequency of chan-
nel 13 and input said frequency to decoder, 30. Control-
ler, 20, then transmits a particular preprogrammed
wireless-13 instruction to said control processor, 39J,
that informs said processor, 39J, wireless channel 13is
inputted to decoder, 30.

Receiving said wireless-13 instruction causes control
processor, 39J, to causeall apparatus of decoder, 30, to
commence receiving, detecting, and processing SPAM
message information embedded in the inputted fre-
quencyofinterest.

The remote wireless station transmitting the channel
13 transmission is transmitting the same “Wall Street
Week” program thatis transmitted by the remote cable
station transmitting the cable channel 13 transmission.
When the input of wireless channel 13 to decoder, 30,
commences,said remote wirelessstationisstill transmit-
ting the binary information of the information segment
following the first combining synch command ofsaid
“Wall Street Week” program.

In due course said remote wireless station transmits

the end of file signal that terminates said information
segment, and the EOFS valve, 39F, of decoder, 30,
receives and detectssaid signal, in its end offile detect-
ing fashion, causing said valve, 39F, to transmit. the
aforementioned EOFS-signal-detected information to
said control processor, 395. Just as applied in the case of
the 2nd command (#5), receiving said EOFS-signal-
detected information causes control processor, 39J, to -
cause EOFSvalve, 39F, to discard all information of
said end offile signal; to cause said matrix switch, 39I,
to cease transferring SPAM message information from
said EOFS valve, 39F, to its null output information
and commencetransferring SPAM message informa-
tion from said valve, 39F, to said control processor, 39J;
then to cause EOFS valve, 39F, to recommence pro-
cessing inputted signal words in its preprogrammed
fashion and transferring said words to matrix switch,
391; and to commence waiting to receive from said
switch, 391, the binary information of a subsequent
SPAM header.

Subsequently, said remote wireless station transmits
the second combining synch command of the “Wall
Street Week” program. (Hereinafter, said command
may be called the “3rd command (#5).”)

Receiving the binary information of said command
causes control processor, 39J, to record said binary
information at said SPAM-input-signal register memory
then locate and compare the “program unit identifica-
tion code” of said command with the program unit
information of the monitor information thatit retains in
said RAM associated with the channel mark of wireless

channel 13. Since this is the first monitor information of
the “Wall Street Week” program received at control
processor, 39J, from an inputted wireless channel 13
transmission, no match results. Not resulting in a match
causes said control processor, 39J, automatically to
cause matrix switch, 391, to cease transferring informa-
tion from said EOFS valve, 39F, to control processor,
39J, and commencetransferring information from con-
trol processor, 39J, to buffer/comparator, 8, then to
transmit a message that consists of binary information of
a “OO” header then the execution segment information
of the pseudo command then a meter-monitor segment
containing said monitor information in RAM (including

PMC Exhibit 2051

Apple v. PMC
IPR2016-00753

Page 95



PMC Exhibit 2051 
Apple v. PMC 

IPR2016-00753 
Page 96 

4,965,825
145

the associated channel mark and the format information

of said information) then any padding bits required to
end said message. (Hereinafter, said message is called
the “3rd-old-program-message (#5)”.) Then,in a prede-
termined fashion, control processor, 39J, determines
that said commandcontains subject matter meter-moni-
tor information causing said control processor, 39J, to
transmit a messagethat consists ofbinary information of
a “00” header then the aforementioned execution seg-
ment information that is addressed to microcomputer,
205, (and that causes microcomputer, 205, to process
the information of the meter-monitor segment immedi-
ately following said execution segment information as
new programming now being transmitted on the chan-
nel of the channel mark of said meter-monitor segment
segment) then meter-monitor segment information that
includes the “program unit identification code” and
subject matter information of said command and the
channel mark of wireless channel 13 as well as appropri-
ate meter-monitor format information then any padding
bits required to end said message. (Hereinafter, said
message is called the “3rd-new-program-message
(#5)’”.) Then automatically said control processor, 39J,
deletes from said RAMall information of said monitor

information in RAM except the information of said
channel mark and recordsat said RAM,associated with
said channel mark, the meter-monitor segment informa-
tion of the information at said SPAM-input-signal mem-
ory, which is said 3rd command (#5), but replaces the
meter-monitor format information that is recorded with
new format information that reflects the addition of a

channel mark. Finally, controller, 39J, transmits partic-
ular detection-complete information to controller, 20;
causes all apparatus of decoder, 30, except said RAM to
cease receiving SPAM message information and delete
all information received on said frequency of interest
(that is, wireless channel 13); and causes said matrix
switch, 391, to cease transferring information from said
control processor, 39J, to said buffer/comparator, 8,
and commence transferring SPAM message informa-
tion from EOFSvalve, 39F, to its null output.

Receiving said detection-complete information
causes controller, 20, to cause oscillator, 6, to cause
selection of the next channel in the predeterminedtele-
vision channel selection pattern: cable channel 2. Auto-
matically oscillator, 6, causes switch, 1, to shift its
contact lever from the second alternate contact to the
first alternate contact to which cable transmissions are

inputted and causes mixer, 3, to select the frequency of
channel 2 and to input said frequency of interest, at a
fixed frequency, to decoder, 30. Controller, 20, then
transmits a particular preprogrammed cable-2 instruc-
tion to said control processor, 39J, that informs said
processor, 39J, cable channel 2 is inputted to decoder,
30.

While TV signal decoder, 30, is processing signal
information in video transmissions inputted from
switch, 1, and mixer, 3, radio signal decoder,40,is, in a
similar fashion, processing SPAM information in radio
transmissions inputted from mixer, 2.

(Radio signal decoder, 40, is shown in greater detail
in FIG. 2B. The controller, 44, of decoder, 40, is identi-
cal, in composition, to the controller, 39, of FIG. 3A.
And the components.ofsaid controller, 44, are referred
to, hereinafter, using the same alphanumeric identifica-
tion’ system that applies to the components of FIG. 3A.
For example, the control processor of said controller,
44, is referred to, hereinafter, as control processor, 44J.)
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Controller, 20, has preprogrammed. ail apparatus of

decoder, 40, appropriately to receive and process the
SPAM information of said radio transmission in the
same fashion that controller, 30, receives and processes
SPAM information embeddedin its inputted television
transmissions. Control processor, 44J, controls ali con-
trolled apparatus of decoder, 40, and causes radio de-
coder, 42, to detect signal information in the normal
radio transmission location. At the RAM associated

with the control processor, 44J, is bit information of a
channel mark associated with each radio frequency
transmission received at decoder, 40. (The frequency
identification information of decoder, 40, is called
“channel marks” here rather than “frequency marks”
for simplicity of exposition.) At said RAM, control
processor, 44J, maintains, associated with appropriate
channel mark information, monitor information records
of the last commandcontaining meter-monitor program
identification information inputted via each frequency
transmission.

Atthe outset of the example, mixer,2, is selecting the
frequency of 100.0 MHz of the FM frequency spectrum
and inputting said frequency, at a fixed frequency, to
decoder, 40. EOFS valve, 44F, has identified an end of
file signal embedded in the inputted 100.0 MHz fre-
quency transmission and is set to receive and transfer
SPAM message information. Matrix switch, 44I, is set
to transfer SPAM message information from EOFS
valve, 44F, to control processor, 44J. And control pro-
cessor, 44] is set to receive and process header informa-
tion of a SPAM message.

Subsequently, the remote FM radiostation that origi-
nates the 100.0 MHz broadcast embeds in the normal
transmission location of its transmission and transmits a

SPAM message that consists of a “00” header; the
pseudo command execution segment; a meter-monitor
segment that includes particular program unit identifi-
cation information, particular subject matter informa-
tion, and particular appropriate meter-monitor format
information; andany required padding bits. (Hereinaf-
ter, the command of said message is called the “4th
command (#5).”) Said transmission is received at the
remote cable transmission station that transmits the

multi-channel cable transmission inputted to signal pro-
cessor, 200; combinedinto the full spectrum cable trans-
mission on the 100.0 MHz frequency; and retransmitted.
Mixer, 2, selects said 100.0 MHz frequencyofsaid trans-
mission and inputs said frequency,at a fixed frequency,
to radio signal decoder, 40.

Receiving said frequency causes decoder, 40, to de-
tect and process the commandinformation of said 4th
command (#5). The inputted frequency of channel13 is
inputted, first, to radio receiver circuitry, 41,. which
receives the radio information of said frequency and
inputs said information to radio decoder, 42, which
decodes the the embedded signal information of said
commandand transmits said signal information to digi-
tal detector, 43, which detects the binary information
with error correcting bit information of said command
and transfers said binary and bit information to control-
ler, 44. Thereafter, the embedded information of said
commandis caused to be recorded at the SPAM-input-
signal register memory of control processor, 44J, in the
same fashion that the embedded information ofthe Ist

command(#5) is detected and recorded at decoder, 30.
Receiving the embedded information of the 4th com-
mand (#5) causes the binary SPAM information ofsaid
command to be detected at detector, 44; checked and
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corrected, as necessary, at processor, 44B; converted
into locally usable binary information at processor,
44D; and recorded at the SPAM-input-signal memory
of said control processor, 44J.

Receiving said commandcauses the instructions pre-
programmed at the RAM and ROMassociated with
control processor, 39J, to cause control processor, 44J,
to process the information of said commandin thefol-
lowing fashion. In a predetermined fashion, control
processor, 44J, locates the monitor information that it
retains in said RAM associated with the channel mark

of the 100.0 MHz frequency and compares the “pro-
gram unit identification code” of said command with
the program unit information of said monitor informa-
tion in RAM. No match results which indicates a new

program unit is being transmitted on said frequency.
Notresulting in a match causes said controller, 44, auto-
matically to transfer information of new programming
to microcomputer, 205, and to transfer to buffer/com-
parator, 14, for further processing said monitor informa-
tion in RAM which is monitor information of prior
programming transmitted onsaid frequency. Automati-
cally, said control processor, 44J, causes matrix switch,
441, to cease transferring information from EOFS
valve, 44F, to control processor, 44J, and commence
transferring information from control processor, 44J, to
buffer/comparator, 8, (to which said matrix switch, 441,
has capacity to transfer information). Automatically
said control processor, 44J, transmits a message that
consists of binary information of a “00” header then the
execution segment information of the pseudo command
then a meter-monitor segment containing said monitor
information in RAM (including the associated channel
mark and the format information of said information)
then any padding bits required to end said message.
(Hereinafter, said transmission ofis called the “1st-old-
radio-program-message (#5)”.) Then, in a predeter-
mined fashion, control processor, 4J, determines that
said command contains subject matter meter-monitor
information, causing control processor, 44J, to transmit
a messagethat consists of binary information of a “00”
header then particular execution segment information
that is addressed to microcomputer, 205, (and that
causes microcomputer, 205, to process the meter-moni-
tor information of said message as new programming
now being transmitted on said 100.0 MHz frequency)
then meter-monitor segment information that includes
the “program unit identification code” and subject mat-
ter information of said first command and the channel

mark of said 100.0 MHz frequency as well as appropri-
ate meter-monitor format information then any padding
bits required to end said message. (Said message is
called, hereinafter, the “1st-new-radio-program-mes-
sage (#5)”.) Then said control processor, 44J, deletes
from said RAM all information of said monitor informa-

tion in RAM except the information of said channel
mark and records at said RAM,associated with said
channel mark, the meter-monitor segment information
of the information at said SPAM-input-signal memory,
which is said command, but replaces the meter-monitor
format information that is recorded with new format
information that reflects the addition of a channel mark.

Finally, controller, 44], transmits particular radio-
detection-complete information to controller, 20; causes
all apparatus of decoder, 40, except said RAM to cease
receiving SPAM message information and delete all
information received on said frequencyofinterest (that
is, frequency 100.0 MHz); and causes said matrix
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switch, 441, to cease transferring information from said
control processor, 44J, to said buffer/comparator, 8,
and commencetransferring SPAM message informa-
tion from EOFS valve, 44F,to its null output. ©

Said radio-detection-complete information causes
controller, 20, to cause oscillator, 6, to cause the selec-
tion of the next frequency in the predetermined radio
frequency selection pattern: 99.0 MHz. Automatically
oscillator, 6, causes mixer, 2, to select said frequency
and inputit, at a fixed frequency, to decoder, 40. Con-
troller, 20, then transmits a particular preprogrammed
radio-99.0 instruction to control processor, 44J, that
informs said processor, 44J, 99.0 MHz is inputted to
decoder, 40.

Receiving said radio-99.0 instruction causes control
processor, 44J, to cause all apparatus of decoder, 40, to
commencereceiving, detecting, and processing SPAM
message information embedded in the inputted fre-
quency ofinterest.

Whenthe input of FM radio frequency 99.0 MHz to
decoder, 40, commences, the remote station transmit-
ting the 99.0 MHzradio transmission is transmitting no
SPAMinformation in the normal transmission location.

EOFS valve, 44F, of decoder, 40, waits to receive
detected SPAM signal information, but noneis trans-
mitted by said remote wireless station.

After determining, in a predetermined fashion, that a
particular predetermined period of time has elapsed
from the input of said 99.0 MHz frequency to decoder,
40, controller, 20, automatically causes control proces-
sor, 44J, to cause all apparatus of decoder, 40, to cease
acting to receive SPAM message information embed-
ded in said frequency and to delete all information re-
ceived on said frequency and causes oscillator, 6, to
cause the selection of the next frequency in the prede-
termined radio frequencyselection pattern: 100.0 MHz.
Automatically, oscillator, 6, causes mixer, 2, to select
said frequency and input it, at a fixed frequency, to
decoder, 40. Controller, 20, then transmits a particular
preprogrammed radio-100.0 instruction to control pro-
cessor, 44J, that informs said processor, 44J, 100.0 MHz
is inputted to decoder, 40.

In the example, buffer/comparator, 8, receives from
decoder, 30, the Ist-, 2nd-, and 3rd-old-program-mes-
sage (#5) messagesand the Ist-, 2nd-, and 3rd-new-pro-
gram-message (#5) messages and from decoder,40, the
Ist-old-radio-program-message (#5) and 1st-new-radio-
program-message (#5) messages.

Receiving each one of said messages causes buffer/-
comparator, 8, first, to place said one at a particular
received signal location at buffer/comparator, 8, then to
compare a particular portion the first X bits immedi-
ately after the first H bits of said binary information
(which X bits is the execution segment of said one) to
the aforementioned particular comparison information
in its automatic comparing fashion. In each case, no
match results which signifies that none of said messages
instructs URSsignal processors, 200, to decrypt. Not
resulting in a match causes buffer/comparator, 8, to
transfer each one directly to controller, 12, as soon as
controller, 12, becomes prepared to receive said one.

(The system of the present invention has capacity for
processing encrypted SPAM program identification
information; however, in the preferred embodiment, the
decryption of said information takes place at the de-
cryptors, 39K, 44K, or 47K, of the controllers, 39, 44,
or 47, of decoders, 30, 40, or of FIG. 2C, before said
decoders input their detected SPAM program identifi-
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cation information to buffer/comparators, 8. Such de-
cryption is affected in the fashion of the decryption of
the first and second messages of example (#4) at de-
coder, 203.)

All eight of said messages are commands. The Ist-
and 3rd-new-program-message (#5) and the Ist-new-
radio-program-message (#5) signals are addressed to
microcomputer, 205. Each informs said microcomputer
of new programming transmissions to which said mi-
crocomputer can tune appropriate station receiver and
display apparatus in fashions described below. (Herein-
after said commandsare called “guide commands” be-
cause they can guide station control apparatus to de-
sired programming.) By contrast, the Ist-, 2nd-, and
3rd-old-program-message (#5) messages, the 2nd-new-
program-message (#5), and the Ist-old-radio-program-
message (#5) inform no station control apparatus of
new programming transmissions because said com-
mands are addressed to no apparatus; the execution
segment of each is the aforementioned pseudo-com-
mand. (Hereinafter, each said signal is called a “trans-
parent command”becausenosubscriber station control
apparatus “sees” said signal.)

Receiving each transparent or guide command from
buffer/comparator, 8, causes controller, 12, (which is
equipped with a matrix switch, 12I, and a control pro-
cessor, 12J, with associated RAM and ROM)to process
each,in turn, in its preprogrammed fashions (which are
similar to the preprogrammedfashionsofcontroller, 39,
of decoder, 203). Receiving each command causes con-
troller, 12, to record said command at the SPAM-input-
signal register memory ofcontroller, 12, then to com-
pare the execution segment of each command to the
aforementioned controlled-function-invoking-@12 in-
formation. Each execution segment of a guide com-
mand matches particular preprogrammed transfer-this-
message-to-205-@12 information that invokes particu-
lar preprogrammed instructions that cause controller,
12, to input the message of said command to buffer,
39G,of controller, 39, of decoder, 203. (Receiving said
message causessaid controller, 39, to input information
of said command to microcomputer, 205, thereby in-
forming microcomputer, 205, that new programming of
the particular subject matter and program identification
unit identified of said guide commandis being transmit-
ted on the channel of the channel mark of said guide
commandand causing microcomputer, 205, to process
in a fashion that is described more fully below.) Each
execution segment of a transparent command matches
particular preprogrammed pseudo-function-@12infor-
mation that invokes no particular preprogrammed con-
trolled function instructions.

In example #5, controller, 12, is preprogrammed to
process monitor information, and completing the con-
trolled functions invoked by any given message causes
controller, 12, automatically to process the information
of said message as monitor information,in the fashion of
controller, 39, of decoder, 203, in example #3. Auto-
matically after transmitting the last bit of each guide
command or determining that the execution segment of
each transparent command invokes no controlled func-
tion, controller, 12, commencesprocessing the informa-
tion at said SPAM-input-signal memory as monitor
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signal memory. (In each example #5 case, the informa-
tion that is transferred—together with its newly added
header information—continues to becalled byits previ-
ously assigned name; for example, the 1st-old-radio-pro-
gram-message (#5).) Then controller, 12, from memory
all information of said given message and commences
waiting to receive the binary information of a subse-
quent message from buffer/comparator,8.

Particular ones of said eight messages convey first
instances ofparticular program unit identification moni-
tor information associated with particular channel
marks. Said ones are the Iist-, 2nd-, and 3rd-new-pro-
gram-message (#5) messages and the Ist-new-radio-
program-message (#5). Others of said messages convey
last instances of such information associated with said
channel marks. Said others are the Ist-, 2nd-, and 3rd-
old-program-message (#5) messages and the ist-old-
radio-program-message (#5). (Hereinafter, monitor
information messages that conveyfirst instances of par-
ticular program unit identification information associ-
ated with particular channel marks are called “new
programming messages,” and messages that convey last
instance information are called “old programming mes-
sages.”’)

Signal processor, 200, processes the monitor informa-
tion of said messages in a fashion that is similar to the
monitor information processing of examples #3 and #4.

Receiving each of said eight messages (with said
header information that identifies monitor information

of available programming added) causes buffer/com-
parator, 14, to determine that said header information
matches particular preprogrammed monitor-informa-
tion-identification information, causing buffer/com-
parator, 14, to input each message, in turn, to onboard
controller, 14A.

Receiving any given old programming message
causes onboard controller, 14A, to execute particular
preprogrammed process-monitor-info-of-available-pro-
gramminginstructions. Said instructions cause onboard
controller, 14A, to determine that the channel mark and
program unit identification information in said old pro-
gramming message matches the channel mark and pro-
gram unit identification information of a selected moni-
tor information record previously initiated by a particu-
lar new programming message and to update theinfor-
mation of said selected record by modifying the infor-
mation content of said record by adding and/ordeleting
and/or replacing information in such a way that the
information of said record reflects to the fullest extent

which particular programming is available on which
channels at the station of FIG. 3 (and at selected other
stations that are preprogrammed and preconfigured to
collect monitor information) and by recording date and
time information, received from clock, 18, in such a
waythat the information of said record reflects when
said particular programmingis available. The program-
ming monitored for availability and the information
recorded can include not only programmingidentified
by the aforementioned “program unit identification
codes” that identify television programs but also, for
example, computer programming information such as
the. information, in the meter-monitor segment of the
first combining synch command of the “Wall Street
Week”example, that identifies the program instruction
set that follows said command and the supplier ofsaid
set.

Receiving any given new programming message
causes onboard controller, 14A, to determine that the
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program unit identification information in said message
does not match the program unit identification informa-
tion of that selected monitor information record whose
channel mark matches the channel mark of said new

programming message, causing onboard controller,
14A, automatically to cause signal processor, 200, to
record said selected monitor information record at re-
corder, 16, in the fashion that onboard controller, 14A,
caused signal processor, 200, to record the aforemen-
tioned record of prior programming uponreceiving the
Ist monitor information (#3). Then, automatically, on-
board controller, 14A, executes the aforementioned
process-monitor-info-of-available-programming in-
structions. Said instructions cause onboard controller,
14A,to initiate a new monitor record that reflects the
availability of the programming identified in said new
programming message. Automatically, said instructions
cause onboard controller, 14A,to delete all information
at the record location of said selected monitor informa-

tion record except the channel mark associated with
said record and to record at said record location the
“program unit identification code” information of said
new programming message, such other selected infor-
mation ofsaid new programming messagethat identifies
other particular programmingis available on the chan-
nel of said channel mark, and current date and time
information, received from clock, 18. In this fashion, the
system of the present inventioninitiates records at the
station of FIG. 3 (and at selected other stations that are
preprogrammed and preconfigured to collect monitor
information) that reflect to the fullest extent which
particular programming becomesavailable at said sta-
tion (and said other stations), on which channels, and
when

Operating Signal Process of Systems . . . Signal Record
Transfer

In examples #3, #4, and#5, the transmission of
SPAMsignal information causes signal processor, 200,
to transfer signal record information by telephone to
remote station computers. At the outset of each exam-
ple, recorder, 16, has reached a level of fullness where
recording the next signal record will cause the quantity
of recorded information to equal or exceed the particu-
lar fullness information of said recorder, 16. In example
#3 and #4, receiving the first message of the “Wail
Street Week” program causes decoder, 203, to transfer
to buffer/comparator, 14, the 1st monitor information
(#3) and the Ist meter & monitor information (#4),
respectively, and receiving the Ist monitor information
(#3) and the lst meter & monitor information (#4)
causes buffer/comparator, 14, to transfer record infor-
mation of the prior program displayed at monitor,
202M, to recorder, 16, and causes recorder, 16, to re-
cord said information. In example #5, receiving trans-
mitted SPAM messageinformation causes decoders, 30
and 40, to transmit the 1st-new-program-message (#5)
and the Ist-new-radio-program-message (#5) messages,
respectively, and receiving information ofsaid Ist-new-
program-message(#5) and said 1st-new-radio-program-
message (#5) causes buffer/comparator, 14, to transfer
old programming. record information to recorder, 16,
and causes recorder, 16, to record said information. In
each example, the transfer of the first record informa-
tion from buffer/comparator, 14, causes recorder, 16, to
execute the automatic telephone signal record transfer
sequence described above
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In each example, when the automatic processing

caused by the received SPAM signal information
reaches the point at which recorder, 16, finishes record-
ing the first signal record information transferred from
buffer/comparator, 14, recorder, 16, measures the quan-
tity of its recording capacity that holds signal records,
in a predetermined fashion, and determines that said
quantity is equal to or greater than said particular full-
ness information. Said determining causes recorder, 16,
to transfer a particular instruct-to-call instruction to
controller, 20, that causes controller, 20, to activate
telephone connection, 22, and proceed with a particular
preprogrammed telephone signal record transfer se-
quencethatis fully automatic.

Thefirst stage of said sequence involvestransferring
audit informationto a particular first host computer at a
first remote station. Controller, 20, transfers the tele-
phone number, 1-800-AUDITOR,to auto dialer, 24,
and causessaid dialer, 24, to dial said number. Said first
computer answers said telephonecall, and in a fashion
well knownin the art, controller, 20, and said first com-
puter automatically establish telephone communica-
tions. Automatically, controller, 20, causes telephone
connection, 22, to transfer particular identifying infor-
mation that includes the unique digital identifying code
of ROM,21,to said firstcomputer followed by a partic-
ular instruct-to-receive signal. Said instruct-to-receive
signal causes said first computer automatically to pre-
pare to receive audit records then to transfer a particu-
lar start signal via connection, 22, to controller, 20.
Receiving said start signal, sent automatically in re-
sponse to controller, 20’s, instruct-to-receive signal,
causes controller, 20, to cause recorder, 16, to transmit
all recorded meter audit records and particular other
audit information to telephone connection, 22, which
causes said connection, 22, to transmit said records and
information to said first computer. When recorder, 20,
transmits the last bit of said record and other informa-
tion, recorder, 20, transmits particular finished-with-
first-stage information to controller, 20, which causes
controller, 20, to transmit a particular acknowledge
receipt instruction to said first computer. Automatically
said first computer determines, in a predetermined fash-
ion, that the audit information has been received cor-
rectly and completely, and said determining causes said
first computer automatically to transmit a particular
transmission complete signal to controller, 20. Receiv-
ing said complete signal causes controller, 20, to cause
telephone connection, 22, to terminate said telephone
call. Then controller, 20, transfers information to re-
corder, 16, that causes recorder, 16, to erase from mem-
ory all said record and other information thatis not also
meter charge information or monitor information.

Having completed the first stage, controller, 20, then
commences automatically the second stage of said se-
quence which involvestransferring meter charge infor-
mation to a particular second host computerat a second
remote station. Controller, 20, transfers the telephone
number, 1-800-CHARGES, to auto dialer, 24, and
causes the dialing of said number. But said numberis
busy. Telephone connection, 22, receives a telephone
busy signal, well knownin the art, and transfers infor-
mation of said signal to controller, 20. Receiving said
information causes controller, 20, to execute a prepro-
grammed redial sequence. Thereafter, whenever con-
troller, 20, polls its input sources for input signal infor-
mation in a polling fashion well knownin theart, it
causes dialer, 24, regularly to redial said number. Con-
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troller, 20, continues said redialing until said second
computer answers said call.

Said redial sequence does not prevent controller, 20,
from proceeding with other processing tasks; it merely
defers execution of the remaining preprogrammed in-
structions of the second stage. When said second com-
puter answers said call, controller, 20, will automati-
cally execute said remaining instructions.

Having deferred further execution of the second
stage, controller, 20, proceeds to the third stage which
involves transferring monitor information to a particu-
lar third host computer at a third remote station. Con-
troller, 20, causes the dialing of the telephone number,
1-800-MONITOR,andestablishes telephone communi-
cations with said third computer. Automatically, con-
troller, 20, causes the transfer to said third computer of
particular identifying information and a particular in-
struct-to-receive signal causing said third computer to
determinethat it is not prepared to receive information
and to respond with a particular call-back signal. Said
call-back signal instructs controller, 20, to defer further
execution of the third stage until a particular deferred
time—thefirst waiting moment after 1:00 AM the fol-
lowing morning—and causes controller, 20, to execute
a preprogrammed time-check-and-determining  se-
quence. Under control of said sequence, as a regular
step in the sequence of the aforementioned polling fash-
ion, controller, 20, checks the time of clock, 18, and
determines whether said clock time is after said de-
ferred time.

Having deferred further execution of the third stage,
controller, 20, proceeds with other processing. The
third stageis the final stage of said automatic telephone
signal record transfer sequence. Accordingly, control-
ler, 20, starts polling for instructions and commences
regularly executing said redial and said time-check-and-
determining sequences.

Subsequently, in the course of executing said redial
instructions, controller, 20, and said second computer
establish telephone communications in the fashion de-
scribed in the first stage above. Controller, 20, then
causesthe transfer to said second computerofparticular
identifying information followed by a particular in-
struct-to-receive signal causing said second computerto
respond with a particular start signal that causes con-
troller, 20, to cause the transmitting of all recorded
meter charge records to said second computer. When
recorder, 20, finishes transmitting meter charge infor-
mation, controller, 20, transmits a particular acknowl-
edgereceipt instruction to said second computer. Auto-
matically said second computer responds with a partic-
ular transmission complete signal that causes controller,
20, to terminate said telephone call then to cause re-
corder, 16, to erase from memory all said meter charge
information. Then, in a preprogrammedfashion, con-
troller, 20, deactivates the redial sequence instruction
portion of said polling sequence.

So completing the second stage causes controller, 20,
once again to commencepolling for instructions.

Subsequently, controller, 20, determines that said
clock timeis after said deferred time which causes con-

troller, 20, automatically to deactivate said time-check-
and-determining sequence sequence and recommence
said third stage. Automatically, controller, 20, reestab-
lishes telephone communications with said third com-
puter and causes said third computer to transfer to con-
troller, 20, its particular start signal. Then controller,
20, causes the transmitting of all recorded monitor re-
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cordsto said third computer. When said transmitting is
finished, controller, 20, transmits a particular acknow]-
edge receipt instruction to said third computer. Auto-
matically said third computer responds with a particular
transmission complete signal that causes controller, 20,
to terminate said telephone call then to cause recorder,
16, to erase from memory all said monitor record infor-
mation.

Completing the final deferred instructions of said
automatic telephone signal record. transfer sequence
causes controller, 20, to end said sequence and com-
mence processing in the conventional fashion.

In examples #3 and #4 (and #5if information of said
lst-new-program-message (#5) reaches buffer/com-
parator, 14, before any other instance of monitor infor-
mation), receiving the first message of the “Wail Street
Week” program causes the apparatus of the FIG. 3
subscriber station to carry out said signal record trans-
fer sequence. Simultaneously, other stations have
reached a similar level of fullness, and said command
causes said other stations also to execute said transfer

sequence. Accordingly, not only does transmitting said
first message cause all the functions described above in
example #3 and #4 (and #5), transmitting said message
also causes apparatus at one and more subscriber sta-
tions to transfer recorded informationselectively to one
and more remotestations at the time of execution and at

deferred times, causes computers at said stations to
process said information, and causes said computers to
transfer information, point-to-point, to said subscriber
station apparatus.

Examples #3, #4, and #5 do not show the second
message of the “Wall Street Week” program causing
information to be recorded at the recorder, 16, of the
subscriber station of FIG. 3. Accordingly, said message
does not cause apparatus of said station to transfer of
record information to one or more remote station com-

puters. ,
Nevertheless, it is clear from the above exposition

that the transmission of any SPAM command(includ-
ing the pseudo command) that includes meter-monitor
information can cause monitor record information to be
recorded at the recorder,16, of selected stations and can
cause signal processors, 200, at selected ones of said
stations(thatis, at stations where recorders, 16, equal or

‘exceed particular fullness information) to transfer meter
and/or monitor record information selectively to one or
more remote stations and cause computersat said sta-
tions to process the information in the fashions de-
scribed herein.

(Indeed, as the above exposition makes clear, the
impact of the transmission of SPAM information can be
yet more complex and meaningful. In example #4, re-
ceiving the second message does causeselected stations
to record monitor record information the recorders, 16,
of said stations. Said stations are those stations that are

preprogrammed to collect monitor information at
which the first message is not decrypted but the second
message is; at which, as a consequence, program unit
identification information does not exist at SPAM-first-

precondition memories and, hence, where FIG. 1C
combinings fail to occur because thefirst precondition
is not satisfied; and at which, as a consequence, receiv-
ing said second messages causes a 2nd monitor informa-
tion (#4) transmission and causes processing of said 2nd
monitor information (#4) at buffer/comparators, 14. At
said stations, because no monitor informationofthe first
“Wall Street Week” program message was previously
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processed—because none was decrypted—monitor re-
cord information of prior programmingstill exists at
said buffer/comparators, 14, when said 2nd monitor
information (#4) is received at said buffer/comparators,
14. At selected ones of said stations which ones where
recorders, 16, will equal or exceed particular fullness
information when the next instance of record informa-
tion is recorded, receiving said second message causes
the recording of said monitor record information of
prior programming, causes the transferring of meter
and/or monitor record information selectively to one or
more remote stations, and causes computers at said
stations to process the information in the fashions de-
scribed herein.)

Regulating the Reception and Useof Programming...
Cncluding Example #6)

Examples #2 and #4, above, illustrate methods of
controlling encryption and decryption means, well
known in the art, within signal processing systems to
regulate (and meter) the reception and use of control
instructions that generate combined medium overlay
information and cause combinings to commence and
cease at selected stations. Said means and methodsin-
volve the operation of preprogrammed cipher keys
(such as keys J and Z) and cipher algorithmsto decrypt
transmitted information.

The present invention includes other apparatus and.
methods for regulating the reception and use of com-
bined medium control instructions, and the apparatus
and methods of the present invention that are used to
control (and meter) combined medium communication
can also regulate the reception and use of prior art
electronic programming transmissions.

In the prior art, various means and methods exist for
regulating the reception and use ofelectronically trans-
mitted programming. Various scrambling means are
well knownin the art for scrambling, usually the video
portion of analogue television transmissions in such a
fashion that only subscriber stations with appropriate
descrambling means have capacity to tune suitably to
the television transmissions and display the transmitted
television image information. Encryption/decryption
means and methods, well knownin the art, can regulate
the reception and use of, for example, digital video and
audio television transmissions. digital audio radio and
phonographtransmissions, digital broadcast print trans-
mission, and digital data communications. Other tech-
niques, well known in the art, involve controlling inter-
rupt means that may be as simple as on/off switches to
interrupt.or disconnect programming transmissions at
stations that lack authorizing information or are deter-
mined in other fashions not to be duly authorized. Still
other techniques, also well known in the art, involve
controlling jamming means that spoil transmitted pro-
gramming atstations that lack authorizing information
or are determined not to be duly authorized, thereby
degrading the usefulness of said programming. Such
other techniques include, for example, inserting so-
called “noise” into the transmitted programming which
noise may be, for example, overlays of one or more
separate transmissions.

The means and methodsofthe present invention for
regulating reception and use of programming relate, in
particular, to three features of the present invention.
The computer system of the present invention has ca-
pacity at each subscriber station to compute station
specific information based on preprogrammed informa-
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tion that exists at each station and that differs from
station to station. Given this capacity, any central con-
trol station of the present invention that originates a
SPAM transmission can cause subscriber station appa-
ratus to decrypt received SPAM informationin differ-
ent fashions with each station decrypting its received
informationis its ownstation specific fashion. A central
station can cause different stations to compute different
station specific decryption cipher keys and/or algo-
rithms to use in any given step of decryption or tocom- .
putestation specific key and/or algorithm identification
information that differs from station to station and con-
trols each station in identifying the key and/or algo-
rithm to use for any given step of decrypting. A second
feature of the present invention is that effective SPAM
processing depends on the correspondence between the
transmitted SPAM information that causes. processing
at the subscriber stations and the information prepro-
grammed at the various stations that controls the
SPAM processing at each siation. In order for any
given SPAM execution segment to invoke any given
controlled function at any given station, the received
binary information of said segment (for example,
“910011”) must match preprogrammed controlled-
function-invoking information (“010011’’) at each sta-
tion. This feature permits each station to be prepro-
grammed with station specific controlled-function-
invoking information that differs from station to station
(which meansthat no single SPAM execution segment
could invoke a given function at all stations without
first being processed at selected stations to renderiis
information to correspond to the station specific pre-
programmedinvoking information ofsaid stations). The
third feature of the present invention is an extended
system of means and methods for regulating the recep-
tion and use of SPAM information—including decryp-
tion key and algorithm information—that is illustrated
in FIG. 4 and discussed more fully below.

By themselves, the first and second features provide a
technique whereby a message such as the second mes-
sage of the “Wail Street Week” program can take affect
at only selected stations (such as those stations prepro-
grammed with decryption key J) without being de-
crypted at said stations. (Hereinafter, this technique is
called “covert control.”)

An example #6, that focuses on the second message
of the “Wall Street Week” program andis set within the
context of example #4,illustrates the operation of co-
vert control.

In examples #1, #2, #3, and #4, the information of
the execution segment of said second message, when
unencrypted,is identical from example to example. For
example,if said informationis “100110” in example #1,
it is “100110” in example #3 and, after decryption, in
examples #2 and #4. And the preprogrammed execute-
conditional-overlay-at-205 information that said infor-
mation of the execution segment matches when com-
pared with controlled-function-invoking informationis
also “100110”.

But in example #6 the information of the execution
segment of said second messageis different; for exam-
ple, said information is “111111”. And the particular
binary number that is selected—“‘111111” in the partic-
ular example—is selected because no subscriberstation
is preprogrammed, at the outset of the example, with
any controlled-function-invoking information that is
“111111”. (In other words, were said “111111” informa-
tion of the execution segment transmitted without any
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other action taking place first, transmitting said infor-
mation would cause no controlled function to be exe-

cuted at any subscriberstation because said information
would not match any controller-function-invoking in-
formation at any station.)

In example #6, two particular messages are transmit-
ted each of which consists of a “O01” header; execution,
meter-monitor, and information segments; and an end of
file signal. (Hereinafter, said messages are called the
“1st supplementary message (#6)” and the “2nd supple-
mentary message (#6)”.) In each message, the informa-
tion of said segments is encrypted prior to transmission
in the same fashion that the information of the first

message of example #4 is encrypted, except that the
encryption is done with key J rather than key Z and the
encrypted information of the execution segment in-
structs subscriber stations to decrypt with key J.

The “Wall Street Week” program originating studio
embeds and transmits the Ist supplementary message
(#6) before transmitting said second message.

Just as is the case with the first message of example
#4, at the subscriber station of FIG. 3 (and at other
stations that are preprogrammed with decryption key
J), receiving the ist supplementary message (#6) causes
the apparatus of said station to decrypt said message
(using key J) and execute any controlled functions that
are invoked by the unencrypted execution segment of
said message. Automatically, control processor, 39J,
causes decryptor, 39K, to receive the information of
said message; decryptor, 39K, decrypts the encrypted
information of said message and transfers said message
to EOFSvalve, 39H; and EOFSvalve, 39H, inputs the
information of said message, unencrypted, to control
processor, 39J, until the end offile signal of said mes-
sage is detected. Automatically, control processor, 39J,
compares the unencrypted information of the execution
segment in said message to the aforementioned con-
trolled-function-invoking information, and a match oc-
curs with particular preprogrammed execute-at-39J
information that causes control processor, 39J, to exe-
cute particular preprogrammed load-and-run-at-39J
instructions.

Executing said instructions causes control processor,
39J, to record the received SPAM information ofsaid
ist supplementary message (#6) in a fashion similar to
the recording ofthe first message of example #4 except
that the information of the information segment of said
1st supplementary message (#6) is recorded at particu-
lar RAM associated with control processor, 39J, rather
than particular RAM of microcomputer, 205. Automat-
ically, control processor, 39J, records all remaining
commandinformation of said Ist supplementary mes-
sage (#6) together with any padding bits immediately
following said commandat the aforementioned SPAM-
input-signal register memory then continues receiving
the SPAM information of said message and loads said
information (which is the information of the informa-
tion segment of said message) at particular working
memory of said RAM associated with control proces-
sor, 39J.

In due course, EOFS valve, 39H, receives complete
information of the end offile signal that ends said ist
supplementary message (#6). Receiving said informa-
tion causes EOFSvalve, 39H,to transmit the aforemen-
tioned interrupt signal of EOFS-signal-detected infor-
mation to control processor, 39J.

Receiving said signal while under control of said
load-and-run-at-39J instructions causes control proces-
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sor, 39J, to execute the information of the information
segment of said ist supplementary message (#6) thatis
loaded at said RAM as the so-called machine language
instructions of one so-called job.

Executing said information causes control processor,
39J, in the predetermined fashion of the said informa-
tion that is preprogrammedat said RAM atthe time of
execution by virtue of being so loaded prior to being so
executed, to locate the location of that particular in-
stance of controlled-function-invoking information that
is “100110” (which is the execute-conditional-overlay-
at-205 information that causes control processor, 39J, to
execute the controlled function of said conditional-

overlay-at-205 instruction) and modify the information
at said location to be “111111”. (Simultaneously, other
control processors, 39J, and at other stations that are
preprogrammed with decryption key J execute infor-
mation of loaded information of said information seg-
ment and modify information of the execute-condition-
al-overlay-at-205 information, at said control proces-
sors, 39J, to be “111111”.)

In this fashion, the execute-conditional-overlay-at-
205 information at the control processors, 39J, of those
selected subscriber stations that are preprogrammed
with information of decryption key J is altered from its
standard “100110” and becomes “111111”.

Accordingly, when the second message of the “Wall
Street Week” program of example #6 is transmitted
with its “111111” execution segment, said message is
processed at those stations that are preprogrammed
with said information of decryption key J precisely as
the second message of example #3 is processed at said
stations. (At all other stations, all information of said
message is automatically discarded because the
“111111” information of its execution segment fails to
match any preprogrammed controlled-function-invok-
ing information.)

The “Wall Street Week” program originating studio
embeds and transmits the 2nd supplementary message
(#6) after transmitting said second message.

At the subscriber station of FIG. 3 (and at other
stations that are preprogrammed with decryption key
J), receiving said 2nd supplementary message (#6)
causes precisely the same processing that is caused by
receiving the Ist supplementary message (#6) with just ©
one exception. Whereas executing the loaded informa-
tion of the information segment of the ist supplemen-
tary message (#6) causes control processor, 39J, to
locate that instance of controlled-function-invoking
information that is “100110” and modify the informa-
tion at the location of said “100110” to be “111111”,

executing the loaded information of the information
segment ofthe 2nd supplementary message (#6) causes
control processor, 39J, to locate that instance of con-
trolled-function-invoking information that is “111111”
and modify the information at the location of said
“111111” to be “100110”.

In this fashion, the execute-conditional-overlay-at-
205 information at the control processors, 39J, of those
selected subscriber stations that are preprogrammed
with information of decryption key J is returnedtoits
standard value: “100110”. (Hereinafter, the normal bi-
nary value of a given instance of information that in-
vokes a preprogrammed function—such as, for exam-
ple, the “100110” that is the normal value of said exe-
cute-conditional-overlay-at-205 information—is called
a “standard control-invoking value’, and a value that
temporary replaces a standard control-invoking value
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in the course a covert control application—such as
111111” in example #6—is called a “covert control-
invoking value”.)

Covert control provides significant benefits. One
benefit is speed. For example, when covert controlis
employed, no timeis spent decrypting messages (such as
the second “Wall Street Week” message of examples #2
or #4) that convey combining synch commands. Thus
the shortest possible interval of time can exist between
the moment when a given combining synch command
(such as the commandof said second message) is em-
bedded at the program originating studio and transmit-
ted and the moment whenit causes combining at those
selected stations at which it causes combining. A second
benefit arises out of the capacity to repeat. In example
#6, after transmitting said 1st supplementary message
(#6) and causing the covert control-invoking value,
“111111”, to replace the standard control-invoking
value of the execute-conditional-overlay-at-205 infor-
mation at those selected subscriber stations that are

preprogrammed with decryption key J, the “Wall
Street Week” program originating studio can invoke
the aforementioned conditional-overlay-at-205 instruc-
tions at said selected stations not just once but many
time by transmitting execution segments that are
“111111” before transmitting said 2nd supplementary
message (#6) and causing the standard control-invoking
value of said execute-conditional-overlay-at-205 infor-
mation, “100110”, to replace said covert control-invok-
ing value at said selected stations.

FIG. 4 shows the Signal Processing Programming
Reception and Use Regulating System that is the third
feature of the present invention.

The subscriber station of FIG. 4 has capacity for
receiving wireless television programming transmis-
sions at a conventional antenna, 199, and a multi-chan-
nel cable transmission at converter boxes, 201 and 222.
Said boxes, 201 and 222, are conventional cable con-
verter boxes with capacity, well knownin the art, for
receiving information of a selected channel of a multi-
plexed multi-channel transmission and converting the
selected information to a given output frequency. The
selected channels whose information is received at said
boxes, 201 and 222 respectively, are selected by tuners,
214 and 223 respectively, which are conventional tun-
ers, well known in the art, each with capacity for tuning
to a selected channel. Antenna, 199, and boxes, 201 and
222, transmit their received information to matrix
switch, 258, which is a conventional matrix switch, well
knownin the art, with capacity for receiving multiple
inputs and outputting said inputs selectively to selected
output apparatus. One apparatus that said switch has
capacity for outputting to is television tuner, 215. How-
ever, the configuration FIG.4 differs from the configu-
ration of FIGS. 1 and 3 in that television tuner, 215,

outputs its audio and video outputs to said matrix
switch, 258, rather than to monitor, 202M, and divider,
4, respectively. Instead, in FIG.4,it is said switch, 258,
that outputs the information thatis input to said moni-
tor, 202M, and divider, 4. FIG. 4 showsfive additional
devices—three decryptors, 107, 224 and 231, a signal
stripper, 229, and a signal generator, 230—associated
with matrix switch, 258. Decryptors, 107, 224 and 231,
are conventional decryptors, well known in the art,
with capacity for receiving encrypted digital informa-
tion, decrypting said information by means ofa selected |
cipher algorithm and a selected cipher key, and output-
ting the decrypted information. Signal stripper, 229,is a
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conventional signal stripper, well knownin theart, with
capacity for receiving a transmission of video informa-
tion, removing embedded or otherwise inserted signal
information selectively, and outputting the transmission
absent the removed information. Signal generator, 230,
is a conventional signal inserter, well knownin theart,
with capacity for receiving a transmission of video
information, embedding or otherwise inserting signal
information selectively, and outputting the transmission
with the embedded or otherwise inserted information.
Matrix switch, 258, has capacity for outputting selected
inputted transmissions to each said five devices, and
each of said devices processes its inputted information
in its specific fashion and outputs its processed informa-
tion to said switch, 258.

AsFIG. 4 shows, signal processor, 200, controls all
the aforementioned apparatus. Signal processor, 200,
controls the tuning of tuners, 214, 215, and 223; controls
the switching of matrix switch, 258; supplies cipher
algorithm and cipher key information to and controls
the decrypting of decryptors, 107, 224 and 230; controls
signal stripper, 229, in selecting transmission locations
and/or information to strip and in signal stripping; and
controls signal generator, 230, in selecting transmission”
locations at which to insert signals, in generating spe-
cific signals to insert, and in inserting.

In addition, FIG. 4 also shows divider, 4, monitor,
202M, decoder, 203, and microcomputer, 205, all of
which function and are controlled as in FIGS. 1 and 3.

Finally, FIG. 4 showslocal input, 225, well knownin
the art, which has meansfor generating the transmitting
control information to controller, 20, of signal proces-
sor, 100. The function of local input, 225, is to provide
means whereby a subscriber may input information to
the signal processor of his subscriber station, thereby
controlling the functioning of his personal signal pro-
cessor system is specific predetermined fashions that are
described more fully below, In the preferred embodi-
ment, local input, 225, is actuated by keys that are de-
pressed manually by the subscriber in the fashion of the
keys of a so-called touch-tone telephone or the keys of
a typewriter (or microcomputer) keyboard. As FIG. 4
shows, microcomputer, 205, also has capacity for input-
ting control information to microcomputer, 205, via
decoder, 203, and in the preferred embodiment, mi-
crocomputer, 205, may also automatically substitute for
local control, 225, in predetermined fashions in input-
ting control information to said controller, 20, on the
basis of preprogrammed instructions and information
previously inputted to said microcomputer, 205.

Operating S. P. Regulating Systems ... Example #7

Example #7 illustrates the operation of the signal
processing regulating system of FIG. 4 and demon-
strates the interaction of the aforementioned first and

third features of the present invention—the capacity to
compute station specific information at each subscriber
station and the system of regulating (and metering)
means and methodsthatis illustrated in FIG. 4.

In example #7, the program originating studio that
originates the “Wail Street Week” transmission trans-
mits a television signal that consists of so-called “digital
video”and “digital audio,” well knownin the art. Prior
to being transmitted, the digital video information is
doubly encrypted, by means of particular cipher algo-
rithms A and B and cipher keys Aa and Ba, in such a
way that said information requires decryption at sub-
scriber stations in the fashion described below. The
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digital audio is transmitted in the clear. Said studio
transmits the information of said program toaplurality
of intermediate transmission stations by so-called “land-
line” means and/or Earth orbiting satellite transponder
means, well known in theart.

Each of said intermediate transmission stations re-

ceives the transmission originated by said studio and
retransmits the information of said transmission to a

plurality of ultimate receiverstations.
In example #7, the intermediate station that retrans-

mits “Wall Street Week” program information to the
subscriber station of FIG.4 is a cable television system
head end (such as the head end of FIG. 6). Prior to
retransmission, said station encrypts the digital audio
information of said transmission, in a fashion well
knownin the art, using particular cipher algorithm C
and cipher key Ca, then transmits the information of
said program on cable channel 13, commencing at a
particular 8:30 PM time on a particular Friday night.

In example #7, the controller, 20, of the signal pro-
cessor, 200, of FIG. 4 is preprogrammedat a particular
time with particular information that indicates that the
subscriber of said station wishes to view said “Wall

Street Week” program when transmission of said pro-
gram on cable cable 13 commences.

(So preprogramming controller, 20, can occur in
several fashions. For example, prior to a particular time,
a subscriber may enter particular please-fully-enable-
WSW-on-CC13-at-particular-8:30 information at local
input, 225, and cause said information, in a predeter-
minedfashion,to be inputted to controller,.20, by local
input, 225. Alternately, microcomputer, 205, can be
preprogrammed with particular specific-WSW infor-
mation and, in a predetermined fashion that is described
more fully below, caused to input said please-fully-ena-
ble-WSW-on-CC13-at-particular-8:30 information to
said controller, 20.)

Receiving any given instance of please-fully-enable-
WSW-on-CC13-at-particular-8:30 information causes
controller, 20, in a predetermined fashion, to select
particular WSW-on-CC13-at-particular-8:30 informa-
tion in said received information, record said selected.
information at particular memory, and execute particu-
lar receive-authorizing-info-at-appointed-time instruc-
tions. -

In a predetermined fashion, executing said instruc-
tions causes controller, 20, causes prepare to receive a
particular enabling SPAM message at a particular time.
Automatically, controller, 20, checks the time of the
clock, 18, of signal processor, 200, periodically. At a
particular commence-enabling time that is a predeter-
mined interval prior to the aforementioned 8:30 PM
time (when said originating studio commences transmit-
ting the “Wall Street Week” program), controller, 20,
causes all apparatus of the TV signal decoder, 30, to
delete from memory ail information of received SPAM
information; transmits particular preprogrammed ena-
ble-next-program-on-CC13 information to the control
processor, 39J, of said decoder, 30, and causes said
control processor, 39J, to place one instance of said
informationat a particular controlled-function-invoking
information location; causes the oscillator, 6, then to
cause switch, 1, and mixer, 3, to select information of a
particular master cable control channel (that may or
may not be cable channel 13) from the multi-channel
cable system transmission inputted to signal processor,
200, and to input said selected to TV signal decoder, 30;
causes said control processor, 39J, to cause digital de-
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tectors, 34, 37, and 38, to cease inputting detected infor-
mation to controller, 39, and commencediscarding said
information (which said detectors, 34, 37, and 37, have
capacity to do) and to cause particular apparatus of
decoder, 30,—for example, line receiver, 33, and digital
detector, 34—to commencereceiving and inputting to
controller, 39, SPAM information detected in the fre-
quency inputted to decoder, 30; causes said control
processor, 39J, to commence waiting to receive the
header information of a SPAM message; and places one
instance ofsaid enable-next-program-on-CC13 informa-
tion at a particular controlled-function-invoking-@20
information location.

In the interval between said commence-enabling time
and said 8:30 PM time, said head end is caused, in a
predeterminedfashion, to transmit a particular enabling
SPAM message that consists of a “01” header, execu-
tion segmentinformation that matches said enable-next-
program-on-CC13 information, particular meter-moni-
tor information, information segment information of
particular enable-CC13 instructions and particular ena-
ble-WSW instructions that include particular enable-
WSW-programming information, and an end offile
signal on the frequency of said master control channel.
(Hereinafter said messageis called the “local-cable-ena-
bling-message (#7).”’)

In the fashions described above, so transmitting said
SPAM message causes signal processor, 200, at de-
coder, 30, (to which said master control channelis in-
putted), to detect the information of said message,select
the information of the execution segment in said mes-
sage, and determine that said selected information
matches the aforementioned instance of enable-next-

program-on-CC13 information at s id particular con-
trolled-function-invoking information location. So de-
termining a match causes the control processor, 39J, to
execute particular preprogrammed transfer-this-mes-
sage-to-controller-20 instructions that are associated
with the instance of information at said particular loca-
tion.

The matrix switch, 391, of the controller, 39 of de-
coder, 30, has capacity to transfer information to con-
troller, 20, via control transmission means and execut-
ing said instructions causes said control processor, 39J,
to cause the transfer of the information of said message
to controller, 20, in the fashion in which information of
first message of example #4is transferred from control
processor,39J, and buffer, 39E (by way of EOFSvalve,
39F), via matrix switch, 391, to decryptor, 39K.

Receiving said message causes controller, 20, to load
the enable-CC13 instructions and the enable-WSW in-
structions of the information segmentof said message at
particular RAM ofcontroller, 20, and execute said in-
structions as the machine language instructions of one
job. Automatically, controller, 20, selects the informa-
tion of the execution segment in said message, deter-
mines that said selected information matches the afore-
mentioned instance of enable-next-program-on-CC13
information at said particular controlled-function-
invoking-@20 information location, executes particular
preprogrammedload-and-run-@20 instructions that are
associated with the instance of information at said par-
ticular location, loads the information of the informa-
tion segmentof said message—whichinformationis said
enable-CC13 instructions—at said RAM, and executes

the information so loaded. (The processof so receiving,
loading, and executing the information of said message
proceedsat controller, 20, in the fashion of the receiv-
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ing, loading, and executing the information ofthe afore-
mentioned Ist supplementary message (#6) at the appa-
ratus of the controller, 39, of decoder, 203, following
the transfer of the converted information of said Ist

supplementary message (#6) by the processor, 39D, of
said controller, 39.)

Executing said enable-CC13 instructions at control-
ler, 20, in this fashion, causes controller, 20, to sample
selected preprogrammed SPAM information of the
station of FIG. 4 and determine whether unauthorized

tampering has occurred atsaid station. Automatically,
in the predetermined fashion of the said instructions,
controller, 20, selects information of the unique digital
code at ROM,21, that identifies signal processor, 200,
and the subscriberstation of FIG. 4 uniquely; computes
the quotient that results from dividing said selected
information by 65,536 (which is 2 raised to the 16th
power); selects the integer portion of said quotient;

’ branches, in a branching fashion well knownin theart,
to a selected one of a plurality of subroutines ofsaid
enable-CC13 instructions on the basis of the value of

said integer; and executessaid selected one subroutine.
Executing said subroutine causes controller, 20, in a
predetermined fashion, to select information ofa partic-
ular sixteen contiguous bit locations that contain infor-
mation of said enable-CC13 instructions and compare
said selected information to selected information of a

particular sixteen contiguous bit locations that hold
preprogrammed SPAM operating information. (Said
contiguous bit locations that hold preprogrammed
SPAM operating information may be bit locations at
any signal processing RAM or ROM atthestation of
FIG.4, such as, for example, the RAM ofcontroller, 20;
the RAM ofcontroller, 12; the RAM associated with
the control processor, 39J, of decoder, 203; the RAM
associated with the processor, 39B, of the decoder, 30,
of signal processor, 200; etc.) A match indicates that
said sixteen contiguous bit locations that hold prepro-
grammed SPAM operating information are prepro-
grammed with properly. A match occurs at the station
of FIG.4.

(Simultaneously other stations compare information
of other selected information of bit locations that con-
tain information of said enable-CC13 instructions with
information of other local bit locations that hold pre-
programmed SPAM operating information. At each
station where a match fails to occur—which suggests
that the preprogrammed SPAM operating information
of said station has been tampered with in an unautho-
rized fashion—not resulting in a match causes the con-
troller, 20, of said station to cause all informationofsaid
local-cable-enabling-message (#7) to be erased from all
memory ofsaid station except for a particular portion of
said enable-CC13 instructions loaded at the RAM of
said controller, 20, then to execute the information of
said portion as information of a so-called “machine
language job”. Erasing said information from memory
prevents the apparatus of said station from decrypting
the encrypted information of said “Wall Street Week”
program, and executing said portion causes said con-
troller, 20, to cause the auto dialer, 24, and telephone
connection, 22, to establish telephone communications
with a particular predetermined remote station, in the
fashion described above in “Operating Signal Processor
Systems ... Signal Record Transfer,” and causes con-
troller, 20, then to transmit information of the afore-
mentioned unique digital code at ROM,21, that identi-
fies said station and signal processor, 200,of said station
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uniquely as well as particular predetermined appear-
ance-of-tampering information. Transmitting said
unique code and appearance-of-tampering information
enables apparatus at said remote station to identify said
remote station. If telephone communications are not
established with said remote station in a predetermined
fashion and/or within a predetermined time interval,
executing said portion causes said controller, 20, to
erase all preprogrammable RAM and EPROMofthe
signal processing apparatus at said station, thereby dis-
abling said apparatus.)

Resulting in a match causes controller, 20, to execute
a particular portion of said enable-CC13 instructions.

Executing the instructions of said portion causes con-
troller, 20, in the predetermined fashion of the said
portion, to cause selected apparatus of the station of
FIG.4 to receive the cable channel 13 transmission, to
cause selected apparatus to decrypt the audio portion of
said transmission, to cause selected apparatus to com-
mence waiting to receive further enabling information,
and to create a meter record that documents the de-

cryption of the cable audio transmission at the station of
FIG. 4. Automatically, controller, 20, causes matrix
switch, 258, to cease transferring video and audio infor-
mation to monitor, 202M. Then, automatically, control-
ler, 20, causes a selected tuner, 214, to tune to the fre-
quency of cable channel 13, thereby causing its associ-
ated converter box, 201, to convert its received infor-
mation of said frequency (which information is received
by meansofits multi-channel cable system transmission
input) to a selected output frequency and transfer said
information at said frequency to matrix switch, 258.
(Said selected tuner, 214, said selected frequency, and
all other apparatus and/or modes of operation selected
by controller, 20, under control of the information of
said information segment are selected in predetermined
fashions.) Automatically, controller, 20, causes matrix
switch, 258, to transfer the information inputted from
said box, 201, to the output that outputs to television
tuner, 215, and causes said tuner, 215,-to tune to said
selected frequency, thereby causing said tuner, 215, to
receive the information of cable channel 13 and output
the audio and video portions of said information to
matrix switch, 258, on the separate audio and video
outputs ofsaid tuner, 215. Automatically, controller, 20,
causes matrix switch, 258, to transfer the information of
said audio portion inputted from said tuner, 215, to the
output that outputs to a selected decryptor, 107, thereby
causing said decryptor, 107, to receive the information
of said audio portion (said information being, as ex-
plained above, encrypted digital audio), Automatically,
controller, 20, selects information of cipher key Ca from
among the information of said portion; transfers said
cipher key information to decryptor, 107; and causes
decryptor, 107, to commence decrypting its received
audio information, using said key information and se-
lected decryption cipher algorithm C, and outputting
decrypted information ofthe audio portion of the “Wail
Street Week” program transmission to matrix switch,
258. Automatically, controller, 20,
switch, 258, to transfer the information inputted from
decryptor, 107, to the output that that outputs to signal
processor, 200, thereby causing signal processor, 200, to
receive said information at a particular third alternate
contact of switch, 1, (that is not shown in FIG.2). Au-
tomatically, controller, 20, clears all information of any
prior SPAM message from decoder, 30; causes switch,
1, to connect to said third contact, thereby inputting

causes matrix —
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said information to mixer, 3; and causes mixer, 3, (by
control transmission means via oscillator, 6) to transfer
said information without any modification; causes the
control processor, 39J, of decoder, 30, to cause the
filter, 31, and modulator, 32, to transfer said information
without any modification; causes said control proces-
sor, 39J, to cause digital detectors, 34 and 37, to cease
inputting detected information to controller, 39, and
commence discarding said information and to cause
digital detector, 38, to commence inputting detected
information to controller, 39; and causes said control
processor, 39J, to commence waiting to receive the
header information of a SPAM message. Then automat-
ically, said enable-CC13 instructions cause controller,
20, to execute said enable-WSW instructions.

Executing said enable-WSW instructions causes con-
troller, 20, to cause the control processor, 39J, of said
decoder, 30, to place one instance of said enable-WSW-
programming information (that said enable-WSW in-
structions include) at the particular controlled-function-
invoking information location occupied by said enable-
next-program-on-CC13 information (thereby overwrit-
ing said information), and said instruction cause control-
ler, 20, to places one instance of said enable-WSW-pro-
gramming information at the particular controlled-func-
tion-invoking-@20 information location occupied by
said enable-next-program-on-CC13 information
(thereby overwriting said information at said location,
too).

Finally, controller, 20, completes execution of all
information of the information segment of local-cable-
enabling-message (#7) loaded at controller, 20, then in
the fashion of the first message of example #4, control-
ler, 20, processes automatically the information of the
meter-monitor segment as meter information, causes a
meter record of prior programming to be transferred
from buffer/comparator, 14, and recorded at recorder,
16, (and causes the aforementioned signal record trans-
fer sequence if recorder, 16, equals or exceeds if prede-
termined level of fullness); causes information of the
meter-monitor segment to be placed at particular loca-
tions ofbuffer/comparator, 14, thereby creating a meter
record that records the decryption of the audio portion
of the “Wall Street Week” program transmission; and
causes monitor information to be recorded by onboard
controller, 14A, if the station of FIG. 4 is prepro-
grammed to collect monitor information.

Subsequently, but still in the interval between said
commence-enabling time and said 8:30 PM time, said
program originating studio embedsin the audio portion
andtransmits a particular SPAM message that consists
of a “Ol” header, execution segment information that
matches said enable-WSW-programming information,
particular meter-monitor information, particular Ist-
stage-enable-WSW-program instructions as the infor-
mation segment information, and an end offile signal.
(Hereinafter said message is called the “1st-WSW-pro-
gram-enabling-message (#7).”)

In the fashions described above, so transmitting said
SPAM message causes signal processor, 200, at the
digital detector, 38, of decoder, 30, to detect the infor-
mation of said message and at the control processor,
39J, to select the information of the execution segment
in said message and determine that said selected infor-
mation matches the aforementioned instance of enable-

WSW-programming information at said particular con-
trolled-function-invoking information location. So de-
termining a match causessaid control processor, 39J, to
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execute the aforementioned transfer-this-message-to-
controller-20 instructions.

Executing said instructions causes said control pro-
cessor, 39J, to transfer the information of said message
to controller, 20, in the fashion of the local-cable-ena-
bling-message (#7).

Receiving the “1st-WSW-program-enabling-message
(#7)causes controller, 20, to execute the aforemen-
tioned load-and-run-@20instructions, to load the Ist-
stage-enable-WSW-program instructions of the infor-
mation segment at particular RAM ofcontroller, 20,
then to execute the information so loaded as the so-

called machine language instructions of one so-called
job.

Executing said Ist-stage-enable-WSW-program in-
structions causes controller, 20, in the predetermined
fashion of said instructions, to affect a first stage of
decrypting the video information of the “Wall Street
Week” program transmission. Automatically, control-
ler, 20, causes the control processor, 39J, of decoder, 30,
to accept no SPAM message information from the
EOFSvalve, 39F. Then automatically, controller, 20,
selects information ofthe last three significant digits of
the binary information of the aforementioned unique
digital code at ROM, 21; computes that particular Q
quantity that is 16 less than the product of multiplying
the numerical information of said digits times 256
(whichis 2 to the 8th power); andselects information of
those particular sixteen contiguous bit locations at the
RAM associated with the control processor, 39J, of
decoder, 30, that commenceatthefirst bit location that
is said Q quantity of bit locations after a particular first
bit location at said RAM.At thestation of FIG.4, the

preprogrammed information of said sixteen contiguous
bit locations.is decryption cipher key Ba. (In the present
invention, the preferred method of preprogramming
subscriber station signal processing apparatus is to pre-
program each station with all authorized information
but to vary the locationsof the information from station
to station in accordance with station specific informa-
tion that varies from station to station—for example, in
example #7, Ba cipher information can be prepro-
grammed at eight different RAM locations and the
particular location that applies at any given station that
is authorized with such information relates to the last

three significantdigits of the unique digital code of said
station in the fashion of the above Q quantity computa-
tion.) Automatically, controller, 20, transfers said de-
cryption cipher key Ba information to a selected de-
cryptor, 224, and causes decryptor, 224, to commence
decrypting any received information, using said key
information and selected decryption cipher algorithm
B, and outputting decrypted information to matrix
switch, 258. Automatically, controller, 20, causes ma-
trix switch, 258, to transfer the information of the afore-
mentioned video output inputted from said tuner, 215,
to the output that outputs to decryptor, 224, thereby
causing said decryptor, 224, to receive the information
of said video portion (said information being, as ex-
plained above, encrypted digital video), to decrypt said
information, and to transfer decrypted information of
said video portion to matrix switch, 258. Automatically,
controller, 20, causes matrix switch, 258, to transfer the
information inputted from decryptor, 224, to the output
that that outputs to signal processor, 200, thereby caus-
ing signal processor, 200, to receive said information at
the aforementioned third alternate contact of switch, 1.
Automatically, controller, 20, clears all information of
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any prior SPAM message from decoder, 30; causes
mixer, 3, and the filter, 31, and the modulator, 32, of
decoder, 30, to input said information to the digital
detector, 38, without any modification (switch, 1, is
already connected tosaid third contact); and causes the
control processor, 39J, of decoder, 30, to commence
accepting SPAM message information from EOFS
valve, 39F, and record all received SPAM message
information in a predetermined fashion at the RAM
associated with said control processor, 39J, until an
interrupt signal of EOFS-signal-detected information is
received and then to process said EOFS-signal-detected
information in a predetermined fashion.

In due course, butstill before said 8:30 PM time, said
program originating studio embedsin the video portion
and transmits particular SPAM check information that
is not a SPAM messageand consists only ofa particular
check sequence of binary information followed by an
endoffile signal. (Hereinafter said SPAM check infor-
mation is called the “ist-WSW-decryption-check
(#7).”) Then said program originating studio ceases
transmitting a television signal of digital video and digi-
tal audio.

Receiving the binary information of said check se-
quence at decoder, 30, causes digital detector, 38, to
detect said information and causes control processor,
39J, to record said information at the RAM associated
with said control processor, 39J, in the aforementioned
predetermined fashion. Then receiving said end offile
signal causes EOFSvalve, 39F, to transmit an interrupt
signal of EOFS-signal-detected information to control
processor, 39J, thereby causing said processor, 39J, to
transmit a particular check-data-loaded signal to con-
troller, 20, in the aforementioned predetermined fash-
ion.

Receiving said check-data-loaded signal causes con-
troller, 20, under control ofsaid 1st-stage-enable-WSW-
program instructions, to cause the control processor,
39J, of decoder,30, to transfer to controller, 20, selected
information of said check sequence of binary informa-
tion and comparesaid selected information to selected
information of said lst-stage-enable-WSW-program
instructions. A match occurs at the station of FIG. 4,

indicating that decryptor, 224, is decrypting its received
information correctly.

(Simultaneously other stations compare selected in-
formation of said check sequence to selected informa-
tion of said ist-stage-enable-WSW-program instruc-
tions. At each station where a match fails to occur—-

which indicates that a decryptor, 224,is not decrypting
its received information correctly and suggests that the
preprogrammed SPAM operating information ofsaid
station may have been tampered with—notresulting in
a match causesthe controller, 20, ofsaid station to cause
all information of said 1st-WSW-program-enabling-
message (#7) to be erased from all memory ofsaid
station except for a particular portion of said 1st-stage-
enable-WSW-program instructions loaded at the RAM
of said controller, 20, then to execute the information of
said portion as instructions of a machine language job.
Executing said portion causes controller, 20, to cause
the auto dialer, 24, and telephone connection,22,of said
station to establish telephone communications with a
particular predetermined remote station, in the fashion
described above, and causes controller, 20, then to
transmit the aforementioned appearance-of-tampering
information together with complete information of the
unique digital code that identifies said station uniquely.
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If telephone communications are notestablished with
said remote station in a predetermined fashion and/or
within a predetermined timeinterval, the instructions of
said portion cause said controller, 20, to erase all pre-
programmable RAM and EPROM ofthesignal pro-
cessing apparatus at said station, thereby disabling said
apparatus.)

Resulting in a match causes controller, 20, to execute
a particular portion of said 1st-stage-enableeWSW-pro-
gram instructions.

Executing the instructions of said portion causes con-
troller, 20, to cause the apparatus of the station of FIG.
4 to cease receiving and decrypting the television infor-
mation of said cable channel 13 as digital video and
audio, to commencereceiving said television informa-
tion as conventional analog television, and to prepare to
receive particular embedded SPAM information at the
decoder, 30, of signal processor, 200. Automatically,
controller, 20, causes matrix switch, 258, to cease trans-
ferring the information inputted from said converter
box, 201, to the output that outputs to television tuner,
215; to cease transferring the information inputted from
decryptor, 224, to the output that outputs to third alter-
nate contact of switch, 1; and to commencetransferring
the information inputted from said converter box, 201,
to the output that outputs to said third alternate contact.
Automatically, controller, 20, causes mixer, 3, to select
the frequency of channel 13 and input said frequency,at
a fixed frequency, to TV signal decoder, 30. Automati-
cally, controller, 20, causes decoder, 30, to cease trans-
ferring detected digital information from digital detec-
tor, 38, to controller, 39, and to commencefiltering and
demodulating inputted information at filter, 31, and
demodulator, 32. Automatically, controller, 20, selects
information ofthefirst three of the last four significant
digits of the binary information of the aforementioned
unique digital code at ROM,21; computes that particu-
lar Q quantity that is the sum of the numerical informa-
tion of said three digits plus 20; and causes decoder, 30,
to commencing receiving information embedded on the
line Q (and only online Q)of the inputted video at line
receiver, 33, and and transferring detected digital infor-
mation from. detector, 34, to controller, 39. (In other
words, if the binary information of said three digits is
“000”, decoder, 30, receives information embedded on
line 20; if the binary information of said three digits is
“001”, decoder, 30, receives information embedded on
line 21; etc.) Finally, controller, 20, completes execution
of said 1st-stage-enable-WSW-program instructions
then, in the fashion ofthe first message of example #4,
processes automatically the information of the meter-
monitor segment of said 1st-WSW-program-enabling-
message (#7) as meter information; causes the meter
record that records the decryption of the audio portion
of the “Wail Street Week” program transmission to be

. transferred from buffer/comparator, 14, and recorded
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at recorder, 16, (and causes the aforementioned signal
record transfer sequence if recorder, 16, equals or ex-
ceeds if predetermined level of fullness); causes infor-
mation of said meter-monitor segment to be placed at
particular locations of buffer/comparator, 14, thereby
initiating a meter record that records the decryption of
the program transmission of the “Wall Street Week”
program originating studio; and causes monitor infor-
mation to be recorded by onboard controller, 14A,if
the station of FIG. 4 is preprogrammed to collect moni-
tor information.
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In due course, butstill before said 8:30 PM time, said
program originating studio commences transmitting
analog television information on its transmission fre-
quency and embeds and transmits particular SPAM
message information on lines 20, 21, 22, 23, 24, 25, 26,
and 27. On eachline saidstation transmits one particular
message, and the messagesofsaid lines are addressed to
apparatus at subscriber stations wherethefirst three of
the last four significant digits of the binary information
of the unique digital code at the ROMs, 21, are “000”,
“001”, “O10”, “O11”, 100”, “101”, “110”, and “111”
respectively. Each of said messages consists of a “01”
header, execution segment information that matches
said enable-WSW-programminginformation,particular
meter-monitor information, particular 2nd-stage-ena-
ble-WSW-program instructions as the information seg-
ment information, and an endoffile signal. Each ofsaid
messagesis identical except as as regards certain differ-
ences in said 2nd-stage-enable-WSW-program instruc-
tions that are described below. Prior to being embedded
and transmitted the information of each of said mes-
sages is encrypted, in the same fashion as the first mes-
sage of example #4 (except that key J is used), and the
encrypted information ofthe execution segmentis iden-
tical to particular controlled-function-invoking infor-
mation that instructs use decryption key J to decrypt
the information of said message in the fashion of the
decrypting of said second message. (Hereinafter, each
of said SPAM messages is called a “2nd-WSW-pro-
gram-enabling-message (#7).”) Then said program
originating studio ceases transmitting analog television
information.

Transmitting said message causes the line receiver,
33, of decoder, 30, to receive the embedded SPAM
information of that particular 2nd-WSW-program-ena-
bling-message (#7) that is embedded on said line Q; the
detector, 34, to detect the digital information of said
message; and the controller, 39, to process said informa-
tion. Automatically, control processor, 39J, causes con-
troller, 20, to cause the decryptor, 39K, of decoder, 30,
to commence decrypting using decryption key J and
causes decryptor, 39K, to receive the information of
said message. Automatically, decryptor, 39K, decrypts
the encrypted informationof said message and transfers
said message to EOFS valve, 39H. Automatically,
EOFSvalve, 39H, inputs the information of said mes-
sage, unencrypted, to control processor, 39J, until the
end offile signal of said message is detected. Automati-
cally, control processor, 39J, determines that the unen-
crypted information of the execution segment of said
message matches the aforementioned instance of enable-
WSW-programminginformation at said particular con-
trolled-function-invoking information location and exe-
cutes the aforementioned transfer-this-message-to-con-
troller-20 instructions.

Executing said instructions causes the transfer of the
information of said message to controller, 20, in the
fashion of the local-cable-enabling-message (#7).

Receiving said 2nd-WSW-program-enabling-message
(#7) causes controller, 20, to execute the aforemen-
tioned load-and-run-@20instructions, to load the 2nd-
stage-enable-WSW-program instructions of the infor-
mation segment at particular RAM of controller, 20,
then to execute the information so loaded as the ma-
chine language instructions ofone job.

Executing said 2nd-stage-enable-WSW-program in-
structions causes controller, 20, in the predetermined
fashion of said instructions, to strip particular SPAM
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information from said “Wall Street Week” program
transmission, to generate and insert particular informa-
tion into said transmission, and to affect a second and
last stage of decrypting the digital video information of
the “Wall Street Week” program transmission. Auto-
matically, controller, 20, causes the control processor,
39], of decoder, 30, to accept no SPAM message infor-
mation from the EOFSvalve, 39F. Automatically, con-
troller, 20, causes matrix switch, 258, to cease transfer-
ring the information inputted from said converter box,
201, to the output that outputs to said third alternate
contact; to commencetransferring the information in-
putted from said converter box, 201, to the output that
outputs to television tuner, 215; to commence transfer-
ting the information inputted from decryptor, 224, to
the output that outputs to signal stripper, 229; to com-
mencetransferring the information inputted from signal
stripper, 229, to the output that outputs to signal genera-
tor, 230; to commence transferring the information
inputted from signal generator, 230, to the output that
outputs to decryptor, 231; and to commence transfer-
ting the information inputted from decryptor, 231, to
the output that outputs to said third alternate contact of
switch, 1. Automatically, controller, 20, causes signal
stripper, 229, to strip information, in a fashion well
known in the art, from a particular strip-designated
portion of the video transmission receivedat said strip-
per, 229, and transfer the received video, without said
stripped information, to matrix switch, 258. (Said
stripped information may be information that would
cause disabling chips, well known in the art, to prevent
microcomputer, 205, or monitor, 202M, from process-
ing or displaying the information of said video transmis-
sion if said stripped information were present in said
transmission when said transmission was received. at
microcomputer, 205, or monitor, 202M.) Automati-
cally, controller, 20, selects complete information of the
aforementioned unique digital code at ROM,21,trans-
mits said complete information to signal generator, 230,
and causes said generator, 230, to insert said complete
information, in a predetermined periodic fashion and in
an inserting fashion well knownin theart, into a partic-
ular insertion-designated portion of the video transmis-
sion received at said generator, 230, andto transfer the
received video, with said inserted information, to ma-
trix switch, 258. (By causing information that identifies
the station at which encrypted information is decrypted
to be so inserted, the present invention makes it possible
to identify. particular stations where their information is
misused—for example, if pirated decrypted copies of
informationare distributed, the station at which decryp-
tion occurred can be identified by means of the inserted
information—and by causing said information to be
inserted and then processed at a.decryptor as if said
inserted information were encrypted, the present inven-
tion renders the inserted information into a form that
can easily be rendered back into clear form—for exam-
ple, by using the same cipher algorithm and cipher key
to “encrypt” said information into its predecryption
form—while rendering said inserted information into a
form that others, such as pirates, can find very difficult
to distinguish from other binary information, to locate
or identify and, therefore, to remove.) Automatically,
controller, 20, selects information of the aforemen-
tioned first three of the last four significant digits of the
binary informationof the aforementioned uniquedigital
code at ROM,21 and computesa particular Q quantity
according to a particular formula that is prepro-
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grammed in said 2nd-stage-enable-WSW-program in-
structions. The information of said Q quantity is the
decryption key Aa. (The formulas in each of the eight
different 2nd-WSW-program-enabling-message (#7)
messages differ from each other in such a way that
wheneachstation computes its own Q quantity accord-
ing to its ownfirst three of last four significant unique
digital code digits, the Q quantities computed all prop-
erly preprogrammed and functioning stations are iden-
tical—for example, at stations where said three digits
are “000” can compute by a formula that instructs said
stations to add binary information of 9999 to the infor-
mation of said three digits to compute the quantity Q
while stations where said three digits are “001” can
compute by a formulathatinstructs said stations to add
binary information of 10000 to the information of said
three digits to compute the quantity Q, etc.) Automati-
cally, controller, 20, clears all information of any prior
SPAM message from decoder, 30; causes mixer, 3, and
the filter, 31, and the modulator, 32, of decoder, 30, to
input said information to the digital detector, 38, with-
out any modification (switch, 1, is already connected to:
said third contact); and causes the control processor,
39], of decoder, 30, to commence accepting SPAM
message information from EOFS valve, 39F, and re-
cord all received SPAM message information in a pre-
determinedfashion at the RAM associated with said
control processor, 39J, until an interrupt signal of
EOFS-signal-detected information is received and then
to process said EOFS-signal-detected information in a
predetermined fashion.

In due course, butstill before said 8:30 PM time, said
program originating studio encrypts and transmits,in its
digital video transmission, particular SPAM check in-
formation that consists of a particular check sequence of
binary information followedbyan endoffile signal (and
is not a SPAM message). (Hereinafter said SPAM
check informationis called the “2nd-WSW-decryption-
check (#7).””)

Aswith the Ist-WSW-decryption-check (#7), receiv-
ing the 2nd-WSW-decryption-check (#7) causes con-
trol processor, 39J, to record the information of the
check sequence of said 2nd-WSW-decryption-check
(#7) at the RAM associated with said control proces-
sor, 39J, then to transmit a particular check-data-loaded
signal to controller, 20.

Receiving said signal causes controller, 20, under ’
control of said 2nd-stage-enable-WSW-program in-
structions, to cause said control processor, 39J, to trans-
fer to controller, 20, selected information of said check
sequence; to compare said selected information to se-
lected information of said 2nd-stage-enable-WSW-pro-
gram instructions; and to determine that a match results,
indicating that decryptors, 224 and 231, are decrypting
received information correctly. Determining a match
causes controller, 20, to determine, in a predetermined
fashion, that signal stripper, 229, is correctly stripping
information from the aforementioned strip-designated
portion of the video transmission and transferring re-
ceived video withoutsaid stripped information and that
signal generator, 230, is correctly inserting complete
information of the aforementioned unique digital code
into the aforementioned insertion-designated portion of
the video transmission and transferring received video
with said inserted information.

(Simultaneously other stations compare selected in-
formation of said check sequence to selected informa-
tion of said 2nd-stage-enable-WSW-program instruc-
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tions and verify the correct functioning of local signal
strippers, 229, and generators, 230. At each station
where a controller, 20, determines that a match does not
result—which indicates that a decryptor, 224 or 231,is
not decrypting its received information correctly and
suggests that the preprogrammed SPAM operating
information of said station may have been tampered -
with—or determines that a stripper, 229, or a generator,
230, fails to function correctly, so determining match
causes said controller, 20, to cause all information of
said 2nd-WSW-program-enabling-message (#7) to be
erased from all memory of said station except for a
particular portion of said 2nd-stage-enable-WSW-pro-
gram instructions loaded at the RAM ofsaid controller,
20, then to execute the information of said portion as
instructions of a machine language job. Executing said
portion causes said controller, 20, to cause the auto
dialer, 24, and telephone connection, 22, of said station
to establish telephone communications with a particular
predetermined remote station, in the fashion described
above, and causes said controller, 20, then to transmit
the aforementioned appearance-of-tampering informa-
tion together with complete information of the unique
digital code that identifies said station uniquely. If tele-
phone communications are not established with said
remote station in a predetermined fashion and/or within
a predetermined time interval, the instructions of said
portion cause said controller, 20, to erase all prepro-
grammable RAM and EPROM ofthe signal processing
apparatus at said station, thereby disabling said appara-
tus.)

Determining thatsignal stripper, 229, and that signal
generator, 230, are stripping and inserting correctly
(after having determined that that decryptors, 224 and
231, are decrypting correctly) causes the controller, 20,
of the station of FIG. 4 (and causes controllers, 20, at
other stations where so determining occurs) to execute
particular additional 2nd-stage-enable-WSW-program
instructions, and executing said instructions causes con-
troller, 20, to cause the apparatus of the station of FIG.
4 to commencetransferring the decrypted television
information of the “Wall Street Week” program to
microcomputer, 205, and monitor, 202M. Automati-
cally, controller, 20, causes matrix switch,258, to trans-
fer the decrypted audio information inputted from de-
cryptor, 107, to monitor, 202M, thereby causing moni-
tor, 202M, to commencereceiving said audio informa-
tion and emitting sound in accordance with said audio
information. Automatically, controller, 20, causes ma-
trix switch, 258, -to cease transferring the decrypted
video information inputted from decryptor, 231, to the
output that outputs to said third alternate contact of
switch, 1, and to commencetransferring said video
information inputted from said decryptor, 231, to di-
vider, 4, thereby causing divider, 4, to transfer said
decrypted video information to microcomputer, 205,
and to decoder, 203. Automatically, controller, 20,
causes decoder, 203, to discard any previously received
SPAM information; to commence detecting SPAM
information in the inputted decrypted video informa-
tion and waiting to receive SPAM headerinformation;
and to cause microcomputer, 205, to commence trans-
ferring the decrypted information of the transmitted
video image to monitor, 202M, thereby causing moni-
tor, 202M, to commence displaying, at its television
picture tube, the information of the transmitted televi-
sion image. Automatically, controller, 20, causes de-
coder, 30, to discard all previously received SPAM
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information (including all information of said 2nd-
WSW-program-enabling-message (#7) and said 2nd-
WSW-decryption-check (#7)); causes oscillator, 6, and
decoder, 30, to commence the detecting of example
(#7); and in a predetermined fashion, causes oscillator,
6, to cause switch, 1, to connect to connectits contact
lever to the aforementioned first alternate contact of
switch, 1.

Finally, controller, 20, completes execution of said
2nd-stage-enable-WSW-program instructions then pro-
cesses the information of the meter-monitor segment of
said message as meter information; causes selected in-
formation of said meter-monitor segmentto be placed at
particular locations of buffer/comparator, 14, thereby
incrementing the information of the aforementioned
meter record that records the decryption of the pro-
gram transmission of the “Wall Street Week” program
originating studio; and causes monitor information to be
recorded by onboard controller, 14A, if the station of
FIG. 4 is. preprogrammedto collect monitor informa-
tion.

In due course, at said 8:30 PM time, said program
originating studio commences transmitting the pro-
gramming informationofsaid “Wall Street Week” pro-
gram, thereby causing the apparatus of the station of
FIG.4 (and ofother correctly regulated and connected
stations) to commence functioning in the fashions de-
scribed above in “One Combined Medium”andin ex-

amples #1, #2, #3, and #4.
It is obvious to one of ordinary skill in the art that the

foregoing is presented by way of example only andthat
the invention is not to be unduly restricted thereby since
modifications may be madein the structure of the vari-
ous parts without functionally departing from the spirit
of the invention. For example, the decryption cipher
key information and/or algorithm instructions and/or
the location or locations of said key information and/or
instructions may be computed in other, more complex
or less complex, fashions. And for example, the trans-
mitted programming may be processed through fewer
than three steps of decryption or more than three. And
for example, the “Wail Street Week” transmission may
be of conventional analog television, and the decryp-
tors, 107, 224, and 231, may be conventional descram-
blers, well, known in the art, that descramble analog
television transmissions and are actuated by receiving
digital key information. And for example, determining
that a local station is not preprogrammed properly and-
/or that decryption, stripping, and/or signal generating
apparatusare not functioning correctly may cause appa-
ratus of said station to perform other steps of disabling
and/or communicating—e.g., the local apparatus may
disable local apparatus selectively and only partially by,
for example, preventing a decoder, 203, from process-
ing embedded SPAM combining synch commandsand
may interrogate remotestation apparatus, by telephone,
for cipher key and/orcipher algorithm instructions and
information. And for example, the transmitted program-
ming may be caused, in a predetermined fashion to be
recorded at an apparatus such as a properly configured
video recorder rather than being played and displayed
at a monitor, 202M. And for example, the transmitted
programming may be only audio (for example, of a
radio transmission) or print (for example, of broadcast
print) rather than television. And for example, the out-
put apparatus may be speakers or one or more printers
rather than a television monitor. And for example,
rather than being a transmitter at a remote wireless or
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cable transmission station, the source of the transmis-
sion may be a local apparatus such as a video (or audio
or digital information) tape recorder or a laser disc
player, well knownin the art, that transmits a transmis-
sion of conventional rerecorded programming that has
been encrypted (either fully or partially) and in which
SPAM regulating instructions and information have
been appropriately prerecorded which transmission is
inputted to matrix switch, 258, from said iocal apparatus
and which SPAM regulating instructions cause the
decryption of the encrypted programmingin the fash-
ions of the present invention. And for example, covert
control means may be used to control any regulating
process of the present invention.

Monitoring Receiver Station Reception and Operation
FIG.5 illustrates means and methods for monitoring

receiver station reception and use of programming and
modesof receiver station operation and exemplifies one
embodimentofa subscriberstation that is preconfigured
and preprogrammed to collect monitor information.
The means and methodsfacilitate the collection of sta-

tistics that identify not only what programmingis re-
ceived and displayed at given subscriber stations but
also, for example, which local apparatus receives pro-
gramming and which displays programming, how re-
ceived programmingis processed, what local apparatus
is controlled in the course of processing and how, what
locally preprogrammeddata is processed by or with the
received programming, which local apparatusis caused
to transmit programming, etc. Efficient collection of
such statistics enables suppliers of programming and of
subscriber station apparatusto identify which program-
ming subscribers demand and how subscribersuse their
programming and apparatus.

FIG. 5 showsa variety of input apparatus with capac-
ity for inputting programming (including SPAM infor-
mation) selectively, via matrix switch, 258, to apparatus
of the subscriber station of FIG.5, intermediate appara-
tus with capacity for processing and/or recording in-
putted programmingselectively, and output apparatus
for displaying or otherwise outputting programming
selectively to human senses.

Input apparatus include antenna, 199, and converter
boxes, 201 and 222,that input programming transmitted
from remote stations. Laser disc player, 232, and record
turn table, 280, which are apparatus well known in the
art, input prerecorded programming. The programming
input by laser disc player, 232, in particular, may in-
clude video (as, for example, from a so-called “laser
videodisc player”), digital audio (as, for example, from
a so-called “compact disc player”), and digital data (as,
for example, from a so-called “CD ROM”), and systems
are well knownin the art with capacity for playing all
three forms of programming prerecorded on one given
disc. Other input, 252, which may be, for example, a
telephone, also has capacity for inputting programming
to. matrix switch, 258.

Intermediate apparatus include microcomputer, 205,
radio tuner & amplifier, 213, TV tuner, 215, audio
recorder/player, 255, and video recorder/player, 217,
all of which are well known in the art. The station of
FIG. 5 also has capacity for including one or more
other tuners and/or recorder/players, 257, well known
in the art, such as, for example, computer peripheral
MODEMsand/orsuch expanded memory units as so-
called “fixed disk” recorder/players.
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Output apparatus that display or otherwise output
programming selectively to human senses include, for
example, TV monitor, 202M, multi-picture television
monitor, 148, speaker system, 263, and printer, 221, all
of which are well knownin the art. Said apparatus that
output could also include one or more other output
systems, 261.

(This is only a representative group of equipment;
many other types of communications and computer
apparatus could be included in FIG.5.)

Associated with each intermediate apparatus and
output apparatus is one or more appropriate decoders.
Atradio tuner & amplifier, 138, are radio decoder, 138,
and other decoder, 281. At TV tuner, 215, is TV de-
coder, 282. At audio recorder/player, 255, is other de-
coder, 284. At video recorder/player, 217, is TV de-
coder, 218. At microcomputer,205, is TV decoder, 203.
At other tuner and/or recorder/player, 257, is other
decoder, 283. At TV monitor, 202M, is TV decoder,
145. At multi-picture TV monitor, 148, are TV decod-
ers, 149 and 150. At speaker system, 263, is other de-
coder, 285. At printer, 221, is other decoder, 227. At
other output system, 261, is other decoder, 286. Each
decoderis likely to be located physically inside the unit
of its associated intermediate or output apparatus.

At any given subscriber station, any given SPAM
decoder may merely monitor the operationofits associ-
ated subscriber station apparatus or may function not
only to monitor the operationofits associated apparatus
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but also to control said apparatus in the execution of 30
SPAMcontrolled functions (in which case said decoder
is preprogrammed to execute one or more controlled
functions).

FIG. 5 shows each decoder as having capacity for
transferring monitor information to signal processor,
200, by bus communications means. Said information is
received (and processed)at signal processor, 200, by the
onboard controller, 14A, which controls the communi-
cations of said bus means in a fashion well knownin the
art.

In FIG.5, decoders, 138, 281, 282, 284, 218, 283, 145,
149, 150, 285, 227, and 286, merely monitor the opera-
tion of associated subscriber station apparatus. In the
preferred embodiment, each one of said decoders is
located at a point in the circuitry of its associated appa-
ratus where said one receives(so as to detect all SPAM
information on) the information of the selected fre-
quency, channel or transmission to whichits associated
apparatus is tuned. Each oneof said decoders is prepro-
grammedto detect and transfer to said onboard control-
ler, 14, via said bus means, the meter-monitor informa-
tion of every unencrypted SPAM messagein the trans-
mission to which its associated apparatus is tuned.

In FIG. 5, decoder, 203, which is part of the signal
processor system of the station of FIG. 5, not only
monitors the operation of its associated apparatus, mi-
crocomputer, 205, but also controls said apparatus, in
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the fashions described above, in the execution of SPAM .
controlled functions. Decoder, 203, has means for de-
tecting SPAM information in any programming trans-
mission inputtedto its associated apparatus, microcom-
puter, 205, and not only for detecting and transferring
to said onboard controller, 14, via said bus means, the
meter-monitor information of every unencrypted
SPAM messageofsaid transmissions but also for input-
ting selected detected information to microcomputer,
205, and for controlling microcomputer,205,in selected
fashions. (FIG. 5 also shows that decoder, 203, has
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capacity for inputting detected information to signal
processor, 200, and for receiving from and transferring
control information to signal processor, 200.)

Any given decoder may have moreorless apparatus
than that shown if FIGS. 2A, 2B, or 2C. For example,
each one of said decoders, 138, 281, 282, 284, 218, 283,
145, 149, 150, 285, 227, and 286, requires less apparatus
than is shown in the appropriate correspondingfigure,
2A, 2B, or 2C. Said decoders can be located in the
aforementioned circuitry of their associated apparatus
in such fashions that said decoders do not requirefilters,
31, and demodulators, 32 and 35, (in the case of TV
signal decoders) or radio receivercircuitry, 41, (in the
case of radio signal decoders) or other receiver cir-
cuitry, 45, (in the case of other signal decoders). On the
other hand, decoder, 203, may have more apparatus that
that shown in FIG. 2A. FIG. 7D, which is described
more fully below, shows that a microcomputer, 205,
can be controlled by SPAM information embedded in
transmissions other than television transmissions. Thus,

becausethe particular decoderthat controls a particular
associated apparatus will be configured and prepro-
grammed to detect SPAM information in every trans-
mission that can be inputted to and control said appara-
tus, the decoder, 203, associated with microcomputer,
205, may be modified to constitute an “All Signal De-
coder” through the addition of additional apparatus
such as the radio receiver circuitry, 41, radio decoder,
42, and digital detector, 43, of the Radio Signal De-
coder of FIG. 2B and the other receiver circuitry, 45,
anddigital detector, 46, of the Other Signal Decoder of
FIG. 2C, said additional apparatus operating under the
control of the controller, 39, of said decoder, 203, and
inputting detected digital information to the buffer,
39A,of said controller, 39.

If a given intermediate or output apparatus can re-
ceive transmissions from more than. one source or of
more than one kind—television, radio, or other—it will
havesufficient apparatus to monitor every channel and
kind of transmission it can receive. For example,.FIG. 5
shows multi-picture TV monitor, 148, that has capacity
to receive two inputted transmissions and has two TV
decoders, 149 and 150. In the preferred embodiment,
one decoder, 149,is located at a point in the circuitry of
monitor, 148, where said decoder, 149, receives the
information of one inputted transmission; the other
decoder, 150, is located at a point in said circuitry said:
decoder, 150, receives the information of the other
inputted transmission. And for example, FIG. 5 shows
radio tuner & amplifier, 213, that also has capacity to
receive two inputted transmissions and has two decod-
ers: radio decoder, 138, and other decoder, 281. In the
preferred embodiment, one decoder, 138, is located at a
point in the circuitry of tuner & amplifier, 213, where
said decoder, 138, receives information of one inputted
transmission (e.g., the selected radio frequency thatis
the particular frequency, of the spectrum of wireless
frequencies received at antenna, 199, and inputted via
switch, 258, that is the frequency that the radio tuner of
tuner & amplifier tunes to); the other decoder, 281, is
located at a point in said circuitry where said decoder,
281, receives the information of the other inputted
transmission (e.g., the output frequency of record turn
table, 280, inputted via said switch, 258).

The onboard controller, 14A, controls the operation
ofall the decoders that merely monitor the operation of
associated subscriber station apparatus andalso controls
other particular apparatus of the subscriber station of
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FIG. 5 in particular monitor information functions.
FIG. 5 shows that signal processor, 200, (at onboard
controller, 14A) has bus communications means for
communicating control information to the aforemen-
tioned decoders, 138, 281, 282, 284, 218, 283, 145, 149,
150, 285, 227, and 286. By such bus means, onboard
controller, 14A, can cause any on OF all of said decoders
to commence or cease processing and transmitting
SPAM monitor information and can cause any one Or
all of said decoders to change the location or locations
that are searched for SPAM information. FIG. 5 shows
that, via said bus communications means, signal proces-
sor, 200, has capacity for for communicating control
information (from onboard controller, 14A) to sub-
scriber station player apparatus that has capacity for
playing prerecorded programming (and in so doing,
originating transmission at said station of said program-
ming). Said player apparatus includes laser disc player,
232, record turn table, 280, audio recorder/player, 255,
video recorder/player, 217, and other recorder/player,
957. Each ofsaid player apparatus has capacity, under
control of onboard. controller, 14A, for generating,
embeddingin programming transmissions, and transmit-
ting source markinformation that identifies (and distin-
guishes from one another) each one ofsaid player appa-
ratus. By causing said player apparatus to transmit iden-
tifying source mark information, onboard controller,
can cause local apparatus to collect monitor informa-
tion that identifies which local player apparatus is the
source of any given output of a locally originated, pre-
recorded programming transmission.

But the onboard controller, 14A, does not control the
operation of those decoders that control the operation
of subscriber station apparatus in the execution of
SPAM controlled functions. Instead,all decoders that
execute SPAM controlled functions are controlled,
even in monitoring the operation of their associated
apparatus, by the controller, 20, of signal processor,
300. In FIG. 5, decoder, 203, is the only such decoder
with capacity to execute SPAM controlled functions.
As FIG. 5 shows, decoder, 203, and signal processor,
200, (at onboard controller, 14A) have no capacity to
communicate with with each other via the aforemen-
tioned bus communications means for communicating
control information. Rather decoder, 203, communi-
cates control information directly with the controller,
20, of signal processor, 200, as in FIG.3. (In respect to
a decoder and other apparatus that are controlled by a
controller, 20, the onboard controller, 14A, of the signal
processor, 200,of said controller, 20, is preprogrammed
to input to said controller, 20, all monitor instructions
addressed to said decoder or associated apparatus, and
said controller, 20, is preprogrammed to receive said
instructions and transfer said instructions to said. de-
coder or associated apparatus appropriately in accor-
dance with the priority of the operation of said decoder
or associated apparatus.)

Decoders that execute SPAM controlled functions
are controlled in regard to monitoring by controller, 20,
rather than onboard controller, 14A, because timely
execution of controlled functions (and the transmission
of controlinformation related to such execution such as,
for example, decryption key information as in example
#4 above) has far higher priority that the collection of
monitor information.

Oneparticular advantage of these methods for moni-
toring programmingis that, by embedding the SPAM
information in the audio and/or video and/or other
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parts of the programming that are conventionally re-
corded by, for example, conventional video cassette
recorders, these methods provide techniques for gather-
ing statistics on whatis recorded, for example, on video
and audio cassette recorders and on how people replay
such recordings. For example, a subscriber might in-
struct video recorder/player, 217, automatically to re-
cord the NBC Network Nightly News as broadcast
overstation WNBC in New YorkCity. Recorder, 217,
might receive the programming over Manhattan Cable
TV channel and record the programming at the time of
original broadcast transmission—from 7:00 PM to 7:30
PMonthe evening of July 15, 1985. Each discrete bit of
this information could be transmitted to the subscriber
station of FIG. 5 in meter-monitor information (of a
SPAM command with an appropriate execution seg-
ment such as information of the pseudo command) em-
bedded in the transmitted programming. So embedding
and transmitting said meter-monitor information would
cause recorder, 217, to record said information. In addi-
tion, decoder, 218, would detect said information and
transfer said information to signal processor, 200, to-
gether with appropriate source mark information, but
no decoder apparatus associated with any of the afore-
mentioned output apparatus would detect said informa-
tion, causing said signal processor, 200, in a predeter-
mined fashion to record a signal record of programming
recorded at recorder, 217. (Simultaneously, the infor-
mation of said programming is being displayed at the
monitors, 202M, of other subscriber stations that are
tuned to the frequency of said News as broadcast; de-
coders, 145, associated with said monitors, 202M, are
detecting said embedded meter-monitor information
andtransmitting said information to the signal proces-
sors, 200, of said stations; and said signal processors,
200, are recording signal records of programming dis-
played at said monitors, 202M.) Subsequently, the sub-
scriber might play back the recorded programming and
view said programming on TV monitor, 202M, from
10:45 PM to 11:15 PM the same evening. So playing
back and transmitting the recorded programming to
monitor, 202M, would cause TV signal decoder, 145, to
detect said meter-monitor information and transfer said
information, together with appropriate source mark
information, to signal processor,131, causing said signal
processor, 200, to record a signal record of said infor-
mation together with date and time informationof said
10:45 PM to 11:15 PM the same evening selected from
the clock, 18, of signal processor, 200.

Prerecorded, commercially distributed video and
audio tapes, videodiscs, so-called “compact discs” of
audio, and so-called “CD ROM”discs of data can also
contain unique codes, embedded in the prerecorded
programming, that identify the use and usage of said
programming whensaid tapes or discs are played. For
example, laser disc player, 232, can be a compact disc
player upon whichis loaded a compact disc. SPAM
messages, embedded in the programming prerecorded
on said disc, can contain pseudo command execution
segment information and meter-monitor information
that documents that said prerecorded programmingis
of Anton Bruckner’s Symphony No. 4 as recorded by
the Berlin Philharmoniker and the disc is distributed by
EMI Records Ltd. on the Angel label with a particular
catalog serial number. Through matrix switch, 258, the
outputof player, 232, is inputted to the amplifier, 213,
and the output of amplifier, 213,is inputted to speaker
system, 263. Whenplayer, 232, commencesplaying and
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transmitting said prerecorded programming, transmit-
ting said programming causes other decoder, 281, and
other decoder, 285, to detect said embedded messages at
amplifier, 213, and speaker system, 263, respectively,
and transmit said meter-monitor information to signal
processor, 200, via the aforementioned bus communica-
tions means for transferring monitor information,
thereby causing onboard controller, 14A, to commence
retaining monitor information in a signal record that
reflects the outputting of said programming and, in a
predetermined fashion, to determine that the informa-
tion of said record includes no information identifying a
station or apparatus originating the transmission of said
programming. So determining causes onboard control-
ler, 14A, to transmit a particular transmit-source-code
instruction, via the aforementioned bus communications
meansfor transferring control information, to the local
apparatus that have capacity for playing prerecorded
programming, which apparatusinclude player, 232, and
record turn table, 280. Receiving said instruction causes
player, 232, and turn table, 280, each to generate, embed
in its transmitted programming in a predetermined fash-
ion, and transmit its own preprogrammed identifier
code information that identifies each distinctly differ-
ently it from all other subscriber station apparatus(all of
which apparatus have the capacity so to do). Causing
player, 232, to transmit its distinct code causes other
decoders, 281 and 285, to detect said code and transmit
information of said code to signal processor, 200, caus-
ing onboard controller, 14A, to retain information of
said code in said signal record, thereby adding to said
record information of the apparatus originating the
transmission of said programming.

In the case of any given programming that is output-
ted at any given output apparatus, thereby enabling a
subscriber to view or hear or read or in some other way
perceive the information of said programming, the on-
board controller, 144A, may and probably will receive
“monitor information from several different sources. For

example, in the case of the “Wall Street Week” pro-
gram, transmitting the first and second SPAM messages
of example #3 (which are not encrypted) will cause not
only decoder, 203, to process the meter-monitor infor-
mation of said messages and transmit the aforemen-
tioned ist monitor information (#3) and 2nd monitor
information (#3), via the monitor information bus
means of FIG. 5, to onboard controller, 14A. The pro-
gramming of said “Wall Street Week” program is re-
ceived at tuner, 215, and displayed at monitor, 202M..
Accordingly, transmitting said messages will also cause
the decoder associated with tuner, 215—decoder,
282—to detect, process, and transmit monitor informa-
tion of said messages to onboard controller, 14A, thatis
identical to said 1st monitor information (3) and 2nd
monitor information (#3) except that the source mark
information identifies decoder, 282, rather than de-
coder, 203. Likewise, unless the FIG. 1B information
overlaid at microcomputer, 205, covers and obliterates
the embedded information of said messagesthatis input-
ted from divider, 4, to microcomputer, 205, and would
otherwise be transmitted to monitor, 202M,in the com-
bined programming outputted by microcomputer, 205,
(which covering and obliterating does not occur in
example #3), transmitting said messages will also cause
the decoder, 145, to detect, process, and transmit moni-
tor information of said messages to onboard controller,
14A,that is also identical to said 1st and 2nd monitor
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information (#3) except that the source mark informa-
tion identifies decoder, 145.

Asdescribed above, onboard controller, 14A, orga-
nizes its contained signal records on the basis of the
different source mark information of the separate de-
coders ofits subscriber station. Were onboard control-
ler, 14A, preprogrammed to process monitor informa-
tion just in this simple fashion, transmitting the first and
second messages of example #3 would cause onboard
controller, 14A, to record (and subsequently transmit to
recorder, 16, then later to one or more remotestations)
three separate signal records that would duplicate each
other except that each would be associated with the
source mark ofa different decoder, 282, 203, or 145.

In the preferred embodiment, to minimize unneces-
sary duplication, prior to retaining monitor information
in signal records, onboard controller, 14A, is prepro-
grammedto consolidate, in a predetermined fashion or
fashions, monitor information transmissions that contain
different source mark information but common “pro-
gram unit identification code” information in such a
way that subordinate sources are identified—which, in.
the “Wall Street Week” example, are tuner, 215/de-
coder, 282, and monitor, 202M/decoder, 145, where no
combined medium functions and no SPAM controlled
functions are executed—the monitor information from
said sources is included, in a predetermined fashion,
within the signal record information of the principal
source—which sourceis, in the example, decoder, 203,
at microcomputer, 205—in such a waythat only excep-
tion information is recorded in the recorded informa-
tion of the monitor information transmitted from the
subordinate sources.

Automating Intermediate Transmission Stations

The signal processing apparatus outlined in FIGS.2,
2A, 2B, 2C, and 2D,and their variants as appropriate,
can be used to automate the operations of intermediate
transmission stations that receive and retransmit pro-
gramming. Thestations so automated may transmit any
form of electronically transmitted programming, in-
cluding television, radio, print, data, and combined
medium programming and mayrangein scale of opera-
tion from wireless broadcast stations that transmit a
single programming transmission to cable systems that
cablecast many channels simultaneously.

FIG. 6 illustrates Signal Processing Apparatus and
Methodsat an intermediate transmissionstation that is a
cable television system “head end” and that cablecasts
several channels oftelevision programming. The means
and methods for transmitting conventional program-
ming are well known in the art. The station receives
programming from many sources. Transmissions are
received from a satellite by satellite antenna, 50, low
noise amplifiers, 51 and 52, and TV receivers, 53, 54, 55,
and 56. Microwave transmissions are received by mi-
crowave antenna, 57, and television video and audio
receivers, 58 and 59. Conventional TV broadcast trans-
missions are received by antenna, 60, and TV demodu-
lator, 61. Other electronic programming transmissions
are received by other programming input means, 62.
Each receiver/modulator/input apparatus, 53 through
62, transfers its received transmissions into the station
by hard-wire to a a conventional matrix switch, 75, well
knownin theart, that outputs to one or more recorder/-
players, 76 and 78, and/or to apparatusthat outputs said
transmissions over various channels to the cable sys-
tem’s field distribution system, 93, which apparatus
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includes cable channel modulators, 83, 87, and 91, and
channel combining and multiplexing system, 92. Pro-
gramming can also be manually delivered to said station
on prerecorded videotapes and videodiscs. When
played on video recorders, 76 and 78, or other similar
equipment well known in the art, such prerecorded
programming can be transmitted via switch 75 to field
distribution system, 93.

In the prior art, the identification of incoming pro-
gramming, however received; the operation of video
player and recorder equipment, 76 and 78; and the
maintenance of records. of programming transmissions
are all largely manual operations.

FIG. 6 shows the introduction of signal processing
apparatus and methods to automate these and other
operations.

In line between each of the aforementioned recei-

ver/demodulator/input apparatus, 53, 54, 55, 56, 57, 58,
59, 60, 61, or 62, and matrix switch, 75, is a dedicated
distribution amplifier, 63, 64, 65, 66, 67, 68, 69, or 70,
that splits each incoming feed into two paths. One path
is the conventional path whereby programming flows
from each given receiver/demodulator/input appara-
tus, 53, 54, 55, 56, 57, 58, 59, 60, 61, or 62, to matrix
switch, 75. The other path inputs the transmission of
said given receiver/demodulator/input apparatus, 53,
54, 55, 56, 57, 58, 59, 60, 61, or 62, individually to signal
processor system, 71. (In other words, distribution am-
plifier, 63, continuously inputs the programmingtrans-
mission of receiver, 53, to matrix switch, 75, and sepa-
rately to signal processor system, 71; distribution ampli-
fier, 64, inputs the programming transmission of re-
ceiver, 54, to matrix switch, 75, and separately to signal
processor system, 71; etc.)

Atsignal processor system, 71, which is.a system as
shown in FIG. 2D, the outputted transmission of each
distribution amplifier, 63, 64, 65, 66, 67, 68, 69, or 70, is
inputted into a dedicated decoder (such as decoders,27,
28, and 29 in FIG. 2D) that processes continuously the
inputted transmission of said distribution amplifier, 63,
64, 65, 66, 67, 68, 69, or 70; selects SPAM messages in
said transmission that are addresses to ITS apparatus of
said intermediate transmission station; automatically
adds, in a predetermined fashion, source mark informa-
tion that identifies said associated distribution amplifier,
63, 64, 65, 66, 67, 68, 69, or 70; and transfers said se-
lected messages, with said source mark information, to
code reader, 72. Signal processor system, 71, also has
signal processor means to control signal processor sys-
tem, 71, to record meter-monitor information of said
message information, and to transfer recorded informa-
tion to external communications network, 97.

Code reader, 72, buffers and passes the received
SPAM messageinformation, with source mark informa-
tion, to cable program controller and computer, 73.

Cable program controller and computer, 73, is the
central automatic controi unit for the transmission sta-

tion. Computer, 73, has an installed clock and is prepro-
grammed with information on the operating speeds and
capacities ofall station apparatus and the connections of
said apparatus with matrix switch, 75.

Computer, 73, has capacity for maintaining records
on the station’s programming schedule and records on
the status of operating apparatus. Computer, 73, has
meansfor receiving input information from local input,
74, and from remote stations via telephone or other data
transfer network, 98. Such input information can in-
clude the complete programming schedule of the sta-
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tion of FIG. 6, with each discrete unit of programming
identified by its own “program unit identification code”
information. Such input information can indicate when
and how thestation should expect to receive each pro-
gram unit, when and on which channel or channels and
how thestation should transmit the unit, what kind of
programming the unit is—e.g., conventional television,
television/computer combined medium programming,
etc.—and howthestation should process the program-
ming. Computer, 73, is preprogrammed to receive and
record said schedule information and may record it in
RAMor on an appropriate recording medium such as a
magnetic disk at a disk drive. Likewise, computer, 73,is
preprogrammedto maintain records of the control in-
structions that computer, 73, transmits to all controlled
apparatus which recordsindicate,at any given time,the
operating status of each controlled apparatus.

Computer, 73, monitors the operation of the head end
station by means of TV signal decoders, 77, 79, 80, 84,
and 88, each of which are shownin detail in FIG. 2A.
Computer, 73, has means to communicate control infor-
mation with each decoder, 77, 79, 80, 84, and 88, to
instruct each how to operate and how and where to
search for SPAM information. (The control system of
the station of FIG. 6 may be reconfigured to have the
signal processor of system, 71, control said decoders,
77, 79, 80, 84, and 88, if decryption of encrypted SPAM
message information is required at said decoders.)

Computer, 73, monitors outgoing programming by
means of decoders, 80, 84, and 88. By decoders, 80, 84,
and 88, to select and transfer SPAM meter-monitor
information and by comparingsaid information to infor-
mation of its contained schedule records, computer, 73,
can determine whether scheduled programming is
being transmitted properly to field distribution system,
93, on each cable channel of the station of FIG. 6.
Whenever computer, 73, detects errors, computer, 73,
can execute predetermined error correction procedures
which may include sounding an alarm to alert station
personnel.

Computer, 73, monitors incoming programming by
means of the aforementioned dedicated decoders of

signal processor system, 71. By means. of the SPAM
message information, with source mark information,
received from code reader, 72, computer, 73, deter-
mines whatspecific program unit has been received by
each receiver, 53 through 62, and is passing in line, via
each distribution amplifier, 63 through 70, to matrix
switch, 75.

By comparing selected meter-monitor information of
said message information with information of the pro-
gramming schedule received earlier from input, 74,
and/or network, 98, computer, 73, can determine, in a
predetermined fashion, when and on what channel or
channels the station of FIG. 6 should transmit the pro-
grammingof each received program unit.

Computer, 73, has means for communicating control
information with matrix switch, 75, and video record-
ers, 76 and 78, and can cause selected programming to
be transmitted to field distribution system, 93, or re-
corded.

Determining that particular incoming programming
is scheduled for immediate retransmission can cause

computer, 73, to cause matrix switch, 75, to configure
its switches so as to transfer said incoming program-
ming to a scheduled output channel. For example, com-
puter, 73, receives a given SPAM messagethat contains
given “program unit identification code” information
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and the added source mark information of said message
identifies distribution amplifier, 63. Receiving said mes-
sage causes computer, 73, to determine, in a predeter-
mined fashion, that said “code” information matches
particular preprogrammed schedule information of pro-
gramming that is scheduled to be retransmitted immedi-
ately upon receipt to field distribution system, 93, via
cable channel modulator, 87. In its preprogrammed
fashion, so determining causes computer, 73, to cause
matrix switch, 75, to configure its switches so as to
transfer the programming transmission inputted (via
distribution amplifier, 63) to matrix switch, 75, from TV
receiver, 53, to that output of matrix switch, 75, that
outputs to modulator, 87.

Determining that particular incoming programming
is scheduled for time deferred transmission can cause

computer, 73, to cause the recording of said program-
ming. For example, computer, 73, receives a given
SPAM messagethat contains given “program unit iden-
tification code” information and the added source mark
information of said message identifies distribution am-
plifier, 67. Receiving said message causes computer, 73,
to determine, in a predetermined fashion, that said
“code” information matches particular preprogrammed
schedule information of programming that is scheduled
to be recorded upon receipt and transmitted to the field
system, 93, at a later time. So determining causes com-
puter, 73, in its preprogrammed fashion, to select a
video recorder/player, 76 or 78; to cause said selected
recorder, 76 or 78, to turn on and record programming;
and to cause matrix switch, 75, to configureits switches
so as to transfer the programming transmission inputted
(via distribution amplifier, 67) from television receiver,
58, to the output that leads to said selected recorder, 76
or 78. In so doing, computer, 73, causes said selected
recorder, 76 or 78, to record said programming.

Determining that particular incoming programming
is not scheduled for transmission can cause computer,
73, to cause station apparatus to discard the transmission
of said programming. For example, computer, 73, re-
ceives a given SPAM messagethat contains given “pro-
gram unit identification code” information and the
added source mark information of said message identi-
fies distribution amplifier, 69. Receiving said message
causes computer, 73, to determine, in a predetermined
fashion, that said “code” information matches no partic-
ular preprogrammed schedule information. In its pre-
programmed fashion, so determining causes computer,
73, either to cause matrix switch, 75, to configure its
switches so as to transfer the programming transmission
inputted (via distribution amplifier, 69) to matrix
switch, 75, from TV demodulator, 61, to no output of
matrix switch, 75; or to cause a selected recorder, 76 or
78, to cease recording; or both.

Computer, 73, has capacity for determining what
programming is prerecorded on the magnetic tapes (or
other recording media) loaded on the recorders, 76 and
78, and capacity for positioning the start points (or
other selected points) ofprogram units at the play heads
of said recorders. Whenever programming is played on
recorder, 76 or 78, decoder, 77 or 79 respectively, de-
tects SPAM information embedded in the prerecorded
programming played at the play heads of recorder, 76
or 78, and transmits said SPAM information to com-
puter, 73. Said SPAM information can include not only
“program unit identification code” information but also
information regarding of the distance from the point on
the tape at which a given SPAM message is embedded‘
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to the point on the tape where the program unit begins
and ends (or to any other selected point). To position
the start point (or another selected point) of a given
program unit at the play heads of a given recorder, 76,
computer, 73, instructs switch, 75, to configure its
switches so as to transfer the transmission input from
said recorder, 76, to no output. Then by instructing
recorder, 76, to play and decoder, 77, to.detect SPAM
information in a particular location or locations, com-
puter, 73, causes decoder, 77, to detect and transfer to
computer, 73, said program unit and distance informa-
tion. Receiving said information causes computer, 73, to
cause recorder, 76, to stop playing; to analyze said dis-
tance information in a predetermined fashion; and to
compute the precise time required to rewind to reach
the start of the program unit or to movefast forward to
reach the end. Then automatically, computer, 73, causes
said recorder, 76,first, to start rewinding or movingfast
forward then to stop after the precise time elapses.

(Such distance information can be embedded as
SPAM message information segment information any-
where in the programming that SPAM information can
be embedded and need not repeat continuously—one
embedded signal word is sufficient for this method to
work. But a method wherein only one instance ofdis-
tance information is embedded in any given program
unit of programming has the disadvantage of causing
too much apparatus at too manystations to spend too
much time searching for said instance. In the preferred
embodiment, distance information is embedded in the
relevant normal transmission location of its program-
ming and occurs periodically throughout a program
unit with increasing frequency as the closeness. of the
start or end of the programming approaches and with
one instance, in television programming, occurring on
the first and fourth frames andthe last two framesof the

programming.)
Computer, 73, has capacity for automatically orga-

nizing the locations of units of prerecorded program-
ming on recording media such as magnetic video tapes
loaded on a plurality of recorder/players to play ac-
cording to a given schedule. For example, four spot
commercials—program units Q, Y, W, and D—are
loaded on 76 and 78. D and Q are recorded on the video
tape loaded on recorder, 76, with D first. W and Y are
recorded on the tape on recorder, 78, with W first.
According to the schedule recorded at computer, 73, Q
should play first on the cable channel modulated by
cable channel modulator, 83; then subsequently Y and
W should start to play simultaneously on the channels
modulated by modulators, 83 and 87 respectively; then
D should play on the channel modulated by modulator,
83, immediately after Y ends. Caused to organize the
locations of said units to play according to said sched-
ule, computer, 73, determines automatically, in a prede-
termined fashion, that units Q, Y and D should be re-
corded on the tape loaded on recorder, 76, with Q re-
corded first and D recorded immediately after Y. In a
predetermined fashion, computer, 73, determines that
insufficient available space exists on the tape on re-
corder, 76, to record Y immediately before D or on
recorder, 78, to record D immediately after Y. So deter-
mining causes computer, 73, automatically to locate a
place on the tape loaded on recorder, 78, that contains
sufficient space for recording D. (Computer, 73, can
contain records that identify how space on particular
tapes is allocated or it can locate this space by playing
the tapes, retaining information of “program unit identi-
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fication code” and distance information prerecorded on
said tapes [or the absence of such information], and
analyzing said information in a predeterminedfashion.)
Automatically, computer, 73, verifies that the space is
truly available by causing recorder, 78, to move for-
ward or rewindto thestart of the located space then to
play for the duration of the space; by causing decoder,
79, simultaneously to search for embedded SPAM mes-
sage information, detect said information, and transfer
said information to computer, 73; and by checking the
detected SPAM information in a predetermined fashion
to ensure that detected meter-monitor information does

notidentify a program unit that is scheduled to be trans-
mitted at a future time. Determining said located space
to be available causes computer, 73, to cause recorder,
76, to move forward or rewind to the start of program
unit D; to cause recorder, 78, to rewind to thestart of
said located space; and to cause switch, 75, to configure
its switches so as to transfer the output of recorder, 76,
to the input of recorder, 78. Automatically, computer,
73, then causes recorder, 76, to play and recorder,78, to
record for the duration of program unit D. Then auto-
matically, in a predetermined fashion, computer, 73,
alters the records it contains to reflect the location of
unit D on recorder, 78, and that the space on the tape on
recorder, 76, that program unit D had occupied is now
available and may be recorded over. (Computer, 73,
may automatically make available the the space on the
tape on recorder, 76, that program unit D has cecupied
by causing recorder, 76, to rewind to thestart of said
space and to erase or record for the duration of D—-
since the outputofrecorder, 78, is the input to recorder,
76, and since recorder, 78, is not playing, a recording so
recorded by recorder, 76, would contain no program-
ming or SPAM information.) Program unit D is now
recorded on the tape on recorder, 78, and program unit
Q is the only unit on recorder, 76. Then automatically,
in the locating fashion described above, computer, 73,
locates an available space on the tape on recorder, 76,
that is large enough for recording program units Y and
D together. Computer, 73, verifies the availability of
the space in the verifying fashion above. Computer, 73,
causes recorder, 78, to move forward or rewind to the
start of program unit Y; causes recorder, 76, to rewind
to the start of the available space; and causes switch, 75,
to configure its switches so as to transfer the output of
recorder, 78, to the input of recorder, 76. Computer, 73,
causes recorder, 78, to play and recorder, 76, to record
for the duration of program unit Y. Computer, 73,
causes recorder, 78, to move forward or rewind to the
start of program unit D and causes recorder, 78, to play
and recorder, 76, to record for the duration of program
unit D. Finally, in the record keeping fashion above,
computer, 73, alters its contained records to document
the locations of Y and D on the tape on recorder, 76,
and the availability of the spaces that Y and D have
occupied on the tape on recorder, 78, for recording
other programming. (The station of FIG. 6 may have,at
recorders, 76 and 78, stripping and embedding appara-
tus such as signal strippers, 81 and 85, and signal genera-
tors, 82 and 86, and computer, 73, may cause said gener-
ator apparatusto recordat particular places on the tapes
loaded at recorders, 76 and 78, information of the con-
tained records of computer, 73, that identify how space
on said tapesis.allocated.) In this fashion, computer,73,
causes units Y and W to be located on different record-
ers because said units are scheduled to be transmitted
simultaneously and units Y then D to be located in
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sequence on the same recorder because unit D is sched-
uled to play on the same channel immediately after Y.

Computer, 73, has capacity for automatically playing
organized scheduled program units according to its
recorded station schedule. Computer, 73, may be
caused to commence playing any given unit of pro-
gramming previously loaded at a recorder, 76 or 78, in
any of.a numberofdifferent fashions. For example, a
remote program originating studio can embed and
transmit a SPAM message that contains particular cue-
ing information, and receiving said message can cause
controller, 73, to cause a selected recorder, 76 or 78, to
commenceplaying a tape that has been positioned at the
tape head of said recorder, 76 or 78, according to the
schedule of computer, 73. Or for example, the afore-
mentioned clock of computer, 83, may be caused, in a
predetermined fashion, to transmit time information
periodically, and receiving particular time information
can cause controller, 73, to cause a selected recorder, 76
or 78, to commenceplaying said tape.

In the preferred embodiment, in the case of so-called
“cut ins” to network transmissions, any given interme-
diate station computer, 73, is cued (that is, caused) to
cut in any given local transmission of prerecorded pro-
gramming (or top a given local transmission) by a
SPAM message (that contains an execution segment
and a meter-monitor segment that contains “program
unit identification code” information of the program
unit in which it is embedded) that is a cueing message
and that is embedded in a given network transmission
and transmitted by the program originating studio that
originates the transmission of said network. In the case
of sequential transmissions of more than one program
unit of so-called “local origination” programming, each
intermediate station computer, 73, is cued to start trans-
mission of the first unit by a time transmission of the
aforementioned clock of said computer, 73, (or in the
case of a cut in to a network transmission, by a network
transmitted SPAM cueing message), and the transmis-
sion of each subsequent unit is cued by such a SPAM
cueing message that is embedded in the last one-half
second of the programmingofits predecessor program
unit.

For example, in the case of the aforementioned
schedule of computer, 73, units Q, Y, and D are sched-
uled to be cut into a particular first network transmis-
sion that is received at receiver, 53, and is transferred to

“field distribution system, 93, via modulator, 83. Unit W
is scheduled to be.cut into a particular second network
transmission that is received at receiver, 58, and is trans-
ferredto field distribution system, 93, via modulator, 87.

Completing the organization of any given group of
prescheduled tapes causes computer, 73, automatically
to position the first organized unit or units to play ac-
cording to schedule. Accordingly, completing the
above described organization of any units Q, Y, W, and
D causes computer, 73, automatically to cause recorder,
76, to move forward or rewindto thestart of unit Q and
to cause recorder, 78, to move forward or rewindto the
start of unit W.

In due course, a particular first instance of the afore-
mentioned SPAM cueing message. is embedded in said
first network transmission and transmitted at the pro-
gram originating studio that originates said transmission
(hereinafter, said first instance is called the “first-net-
work-cue-to-transmit-locally message (#8)”) then, after
an interval of time equal to the duration of the playing
of unit Q passes, a particular second instance of said
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message is embeddedat said studio and transmitted in
said transmission (hereinafter, said second instance is
called the “first-network-cue-to-transmit-network mes-

sage (#8)”).
Said first and second instances are each detected at

that decoderof signal processor system, 71, that contin-
uously processes the transmission outputted by distribu-
tion amplifier, 63, and are inputted to computer, 73,
with appropriate source mark information.

Receiving said first instance. causes computer, 73,
under control of instructions of said schedule, to cause
recorder, 76, to commenceplaying and to cause matrix
switch, 75, to configure its switches to cease transfer-
ring the transmission received at receiver, 53, to modu-
lator, 83, and to commencetransferring the output of
recorder, 76, to modulator, 83. In so doing, computer,
73, causes the cable head end station of FIG.6 to cease
transmitting said first network transmission to field
distribution system, 93, and to commence transmitting
the locally originated transmission of unit Q. Then re-
ceiving said second instance causes computer, 73, under
control ofinstructions of said schedule, to cause matrix
switch, 75, to configure its switches to cease transfer-
ring the outputof recorder, 76, to modulator, 83, and to
commence transferring the transmission received at
receiver, 53, to modulator, 83, and to cause recorder,
76, to cease playing and to move forward or rewind to
the start of unit Y. In so doing, computer, 73, causes the
head endstation of FIG. 6 to cease transmitting to field
distribution system, 93, the locally originated transmis-
sion of unit Q; to recommence transmitting said first
network transmission; and to prepare to play thelocally
originated transmission of unit Y. In this locating and
playing fashion, computer, 73, can then play program
units Y, W, and D according to its recorded schedule.
(Because unit D is scheduled to play immediately after
Y on the same channel, no SPAM cueing message
causes computer, 73, to cause recorder, 76, to stop play-
ing or matrix switch, 75, to switch another transmission
to modulator, 83, until Y and D have both played.)

FIG.6 showsparticular signal processor systemmon-
itoring apparatus associated with the intermediate sta-
tion of FIG.6. In field distribution system, 93, amplifier,
94, inputs programming transmissions to signal proces-
sor system, 71, (where said transmissions are inputted to
one alternate contact of the switch, 1, of the signal
processor of said system, 71), and amplifier, 95, inputs
programming transmissions to signal processor, 96,
which permits both signal processor apparatus to moni-
tor all programming transmitted by the cable television
system head endstation to field distribution system, 93,
in the fashion of the signal processor, 200, of FIG. 3 in
example #5. By recording all different received “pro-
gram unit identification code” information in the fash-
ion described above,said signal processor apparatus can
automatically record, for each transmission channel of

_ the station of FIG.6, information, for example, that the
U.S. Federal Communications Commission requires
broadcast station operators to maintain as station logs.
Andsaid signal processor apparatus can transmit such
records of programming to remote sites via telephone
or other data transfer networks, 97 and 99 respectively.
In this fashion, said signal processor apparatus can auto-
matically provide their contained records to one or
more remote independent auditorstations.

In the preferred embodiment, at least two signal pro-
cessors (such as the signal processor ofsaid system, 71,
and signal processor, 96) monitor the transmissions of
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any given transmission station. One (e.g., the signal
processor ofsaid system, 71) is at said station which
permits station personnel to inspect said one and ensure
that said one is operating continuously and correctly.
Atleast one other (e.g., signal processor, 96) is located
at a site within the distribution system of said station
(e.g., field system, 93) that is remote from the transmis-
sion station of said site, and said is inspected and ser-
viced by independent auditor personnel. The records of
said processors are regularly caused to be transmitted to
one or more remote auditingstations(e.g., by networks,
98 and 99), in the fashions described above, and comput-
ers at said stations are caused to receive said records,
compare said records with each other, and record any
differences between the two sets of records are re-
corded.

Thecases of the transmission of units Q, Y, W, and D
provide examples of the operation of signal processor
apparatus, 71 and 96. As the aforementioned program
originating studio of the aforementioned first and sec-
ond network transmissions transmit programming, at
said signal processor apparatus, 71 and 96, switches, 1,
mixers, 3; and TV signal decoders, 30, detect SPAM
message information in successive channel transmis-
sions of the station of FIG. 6, under control of control-
lers, 20, andoscillators, 6, and transmit detected SPAM
information to onboard controllers, 14A, causing signal
records of program units transmitted at said station to
be retained, recorded, and retransmitted to remote au-
diting stations in the fashion of example #5, above. Any
SPAM message that contains meter-monitor informa- —
tion can cause said apparatus, 71 and 96, to detect, trans-
mit, retain, record, and retransmit in the fashion de-
scribed above. For example, a SPAM cueing message
such as the aforementioned first-network-cue-to-trans-
mit-locally message (#8) can cause not only the cut in
and transmission of locally originated programming
(e.g. the programmingofunit Q) but also the processing
of meter-monitor information. In the fashion described

in example #5, at said apparatus, 71 and 96. Said mes-
sage could cause said apparatus, 71 and 96, to add time
information to retained signal records, thereby docu-
menting a last instance of receiving the “program unit
identification code” information contained in the meter-
monitor information of said message. And embedding
SPAM messages in the prerecorded programming of,
for example, program unit Q that contain “program unit
identification code” information that identifies unit Q
can cause the station of FIG.6 to transmit said messages
in its transmission of Q, thereby causing said apparatus,
71 and 96, to detect, retain, and retransmit signai re-
cords of said “code” information which signal records
serve as so-called “proof of performance”that the pro-
gramming of said program unit Q was transmitted ac-
cording to schedule by the station of FIG. 6.

So far this disclosure has described an intermediate
transmission station that transmits conventional televi-

sion programming; however, the intermediate station
automating concepts of the present invention apply to
all forms of electronically transmitted programming.
The station of FIG. 6 can process and transmit radio
programming in the fashions of the above television
programming by adding radio transmission and audio
recorder/player means, each with associated radio de-
coder means as shown in FIG. 2B, wherevertelevision
means are shown in FIG. 6, all with similar control
means to that shown in FIG.6 and by processing radio
programming with appropriately embedded signals
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according to the same processing and transmitting
methods described above. Likewise, said station can
transmit broadcast print and data communications pro-
gramming by adding appropriate transmission and
recorder/player means and decoder/detector means
with control means and using the same processing and
transmitting methods. This example has described
methods. at a multi-channel intermediate transmission

station; the methodsare also applicable in a station that
transmits only a single channel of television, radio,
broadcast print or data. In addition, the programming
and SPAM information transmitted to intermediate

transmission station can be encrypted and decrypted
and monitoredin the fashions described above. Interme-

diate transmission station apparatus can include signal
processing regulating system apparatus such as the ap-
paratus of FIG. 4 by means of which encrypted trans-
missions that are transmitted to intermediate stations are

caused to be decrypted and metered. Intermediate
transmission station apparatus can include encryptor
apparatus that encrypt programming transmissionsse-
lectively. And intermediate transmission station appara-
tus can include signal processing monitoring system
apparatus in the spirit of the apparatus of FIG. 5
whereby the availability, use, and usage of program-
ming at selected intermediate station apparatus is re-
corded and records are transmitted to remote stations

that process such records.

Automating Intermediate Transmission Stations .. .
EXAMPLE #8

Using the capacity described above for identifying,
selecting, and recording received programming; for
organizing recorded programmingto play according to
schedule; for playing selected organized programming
on schedule; and for retaining, recording, and retrans-
mitting monitor records that documentthe transmission
of program units, a remotedistribution station can trans-
mit to a plurality of intermediate transmission stations
programming that is scheduled for delayed transmis-
sion, cause eachstation ofsaid plurality automatically
to select and retransmit programming accordingto its
own specific schedule, and cause signal processing ap-
paratus automatically to transmit to a remote auditing
station or stations signal records that document the
transmission of specific program units at the specific
stations of said plurality.

One such remote distribution station might be, for
example, a so-called “satellite uplink” that transmits
programming, in a fashion well known in the art, to a
plurality of receiver stations via a satellite transponder
(said intermediate transmission stations being among
said receiver stations). Said programming mightbe, for
example, so-called “television spot commercials.” Pro-
viding means where by onestation can transmit pro-
gramming to a plurality of intermediate transmission
stations and cause each intermediate station to transmit

its own specific selected units of said programming
according to its own specific schedule enables one such
distribution station such as a so-called “spot rep.”
agency that sells the so-called “spot time” of many,
widely separated local broadcast stations and cable
systems to transmit many different spot commercial
program units to said stations and systems automatically
and cause each station or system automatically to re-
transmit its specific selected commercial program units
according toits specific schedule. And providing means
that documentthe specific program units transmitted at
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each specific station enables said distribution station to
provide so-called “proof of performance” to parties
whopay for the transmission of said spot commercials.

Example #8 illustrates a remote distribution station
transmitting programming and causing apparatus at a
plurality of intermediate transmission stations to operate
in this fashion.

In example #8, a given remote distribution station
that is located in Carteret, N.J., U.S.A. transmits televi-
sion programmingto a plurality of intermediate trans-
mission stations by meansofa satellite that is located
approximately 20,000 miles above the Earth in so-called
“geosynchronous orbit” and transmits programming to
the North American continent. Amongsaid intermedi-
ate stations are cable system head ends located in Cali-
fornia and Florida, broadcast stations located in Texas
and Washington, D.C., and the station of FIG. 6 which
is, for example, in Vermont.

At each intermediate transmission station is a com-

puter, 73, that is preprogrammed to receive, process,
and record, in a predetermined fashion, program sched-
ule information that is transmitted from said remote

distribution station. And the signal processor system,
71, and the computer, 73, of each station are prepro-
grammedto process particular SPAM messageinstruc-
tions are transmitted from said remote distribution sta-
tion.

Ata particular time on a particular day—for example,
at 5 P.M. eastern standard time, on Jan. 27, 1988—said
remote distribution station commences contacting, indi-
vidually and in turn ina fashion well known in the art,
the computers, 73, of each of said intermediate station,
via telephone or other data transfer network, 98 (which
has capacity to communicate information individually
between said remote station and each of said computers,
73). Said remote station inputs schedule information to
each computer, 73. Said information identifies the par-
ticular time and date whenallofsaid intermediate trans-

mission stations should commencereceiving a particu-
lar satellite transmission—for example, at 4 A.M.east-
ern standard time, on Jan. 28, 1988—and which particu-
lar satellite transponder transmission said. stations
should prepare to receive the programming on—for

_ example, transponder 23 on the Galaxy1satellite. Said
schedule information also identifies to each specific
computer, 73, which specific program units, transmitted
via said transponder, said computer, 73, should cause
the apparatus of its station to select and record, and
when and on which channel of said station said com-

puter, 73, should cause the apparatus of said station to
transmit each of said program units to thefield distribu-
tion system, 93, of said station. For example, in the case

- of the computer, 73, of the station of FIG.6, said remote
distribution station informs said computer, 73, to select
and record program units Q, D, Y, and W;to transmit
program unit Q at 2:30:30 PM eastern standard time, on
Jan. 29, 1988 on the cable channel transmitting the
Cable News Network; to transmit program unit Y at
2:45:00 PM eastern standard time, on Jan. 29, 1988 on
the cable channel transmitting the Cable News Net-
work;to transmit program unit W at 2:45:00 PM eastern
standard time, on Jan. 29, 1988 on the cable channel
transmitting the USA Cable Network; to transmit pro-
gram unit D at 9:15:30 PM eastern standard time, on
Jan. 30, 1988 on the cable channel transmitting the
Cable News Network.

In inputting schedule information to each computer,
73, said remote distribution station instructs different
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computers, 73, to operate differently. For example, said
remote station instructs a particular Florida computer,
73, at a cable system head endstation in Florida (which
computer, 73, is not the computer, 73, of the station of
FIG.to select and record program units Q,J, and L; to
transmit program unit J at 2:30:30 PM eastern standard
time, on Jan. 29, 1988 on the cable channelofsaid sta~
tion in Florida that transmits the Cable News Network;
andto transmit units Q and L subsequently at particular
times on the cable channel of said station that transmits
the Spanish International Network.

Subsequently, at a particular time—moreprecisely,at
3:50 A.M.eastern standard time, on Jan. 28, 1988—said
schedule information and particular preprogrammed
receive-scheduled-programming instructions at each
computer, 73, cause the computers, 73, at said interme-
diate transmission stations each, in a predetermined
fashion, to commencepreparingits particular station to
receive and record information of the transmission of

transponder23 of the Galaxy1satellite. Automatically,
at the station of FIG. 6, the computer, 73, instructs a
selected earth station, 50, to move its antenna so as to
receive transmissions from a satellite at the celestial
coordinates of the Galaxy 1 satellite and instructs ampli-
fier, 51, and receiver, 53, to amplify and tune as required
to receive the transmission of the frequencyofthe tran-
sponder 23 of said satellite. (Said celestial coordinates
and the transmission frequency of said transponder are
preprogrammed at the computer, 73, of each of said
intermediate stations, and while FIG. 6 does not show
means whereby computer, 73, can controlearth station,
50, amplifier, 51, and receiver, 53, said means are well
knownin the art and exist at each of said intermediate
stations, including the station of FIG. 6.) Automati-
cally, at the station of FIG. 6, the computer, 73, causes
matrix switch, 75, to configure its switches so as to
transfer transmissions from receiver, 53, to a selected
primary recorder, 76; causes said recorder, 76, to turn
on; and causes said recorder, 76, to move forward or
rewind to a particular place on the tape loaded atits
record head suchasthestart of the tape. Automatically,
said computer, 73, also causes a selected secondary
recorder, 78, to turn on and causessaid recorder, 78, to
move forward or rewind to.a particular place on the
tape loaded at its record head such as the start of the
tape. (The station could include apparatus well known
in the art for automatically loading tape on said record-
ers, 76 and 78, and control means whereby computer,
73, could instruct said apparatus to load a particular
tapes selectively on recorder, 76 and 78.) Simulta-
neously, the. computer, 73, of every other one of said
intermediate stations similarly to prepare to receive and
record information of the transmission of transponder
23 of the Galaxy 1 satellite.

At 4 A.M.eastern standard time, on Jan. 28, 1988 said
remote distribution station commences transmitting
programmingbysatellite up-link means, well knownin
the art. Said programmingconsists of a sequenceof the
program units of 26 spot commercials, each of thirty
seconds duration. In succession, said station transmits
units A, B, C, D, E, F, G, H, I, J, K, L, M, N, O,P, Q,
R, S, T, U, V, W, X, Y, and Z. Embedded in each of
said program units are SPAM messages containing ap-
propriate “program unit identification code” informa-
tion and distance information. Separating the transmis-
sion of the end of each program unit and the commence-
ment of the succeeding unit is a brief interval of time.
Before transmitting the first program unit and, subse-
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quently, in each one ofsaid intervals, said distribution
station transmits a SPAM messagethat contains execu-
tion and meter-monitor segments. Each message con-
tains the same execution segment information that is
addressed to ITS computers, 73, and instructs each
computer, 73, to identify the information in the meter-
monitor segment of said message, to compare said
“code” information to the preprogrammed schedule
information of said computer, 73, and if a match results,
to select and record the programming of the program
unit that follows said message,or if no matchresults, to
not select and not record said programming. Each mes-
sage contains meter-monitor “program unit identifica-
tion code” information of the program unit that immedi-
ately follows. (Hereinafter, said messages are called
individually the “select-A-message (#8),” the “select-B-
message (#8),” the “select-C-message (#8),” and so
forth up to the “select-Z-message (#8),” each message
referring to the corresponding program unit: A, B, C,
and so forth upto Z, respectively, and said messages are
called collectively the “cue-to-select messages (#8).”)
In the preferred embodiment, the length of each of said
intervals is greater than the minimum amount of time
necessary for each and every one of said intermediate
stations to cause a recorder to commence recording a
properly recorded recording of said programming, and
said distribution station transmits each of said SPAM

messages early enough before commencing to transmit
its succeeding program unit to enable all intermediate
stations that record said unit to record said unit com-

pletely.
Transmitting said programming and said cue-to-

select messages (#8) causes signal processing system
apparatusat each ofsaid stations to detect said cue-to-
select messages (#8) and input said messages to the
computers, 73, of said intermediate stations. At the
station of FIG. 6, said cue-to-select messages (#8) are
detected and transferred to computer, 73, by that dedi-
cated decoder of signal processing system, 71, that re-
ceives a transmission from distribution amplifier, 63.

The computers, 73, of said intermediate stations are
preprogrammed to process the informationof said cue-
to-select messages (#8), and receiving any given one of
said messages causes each computer, 73, of oneof said
intermediate transmission stations to determine whether

the “program unit identification code” information of
said one matches schedule information previously in-
putted to said computer, 73, by said distribution station.
Determining a match causes said computer, 73, to cause
apparatusof its station to record the programming of
the program unit transmitted immediately after said
one. Not determining a match causes said computer, 73,
to cause apparatus ofits station not to record said pro-
gram unit.

At the computer, 73, of the station of FIG.6, receiv-
ing the select-A-message (#8), the select-B-message
(#8), and the select-C-message (#8), cause said com-
puter, 73, not to cause recording of the programming of
program units A, B, and C. Then receiving the select-
D-message (#8) causes said computer, 73, to determine
that the “program unit identification code” information
of unit D matches preprogrammed schedule informa-
tion which causes said computer, 73, to cause recorder,
76, to commence recording, thereby causing said re-
corder, 76, to record the programming of program unit
D which follows said select-D-message (#8). Then
receiving the select-E-message (#8) causes said com-
puter, 73, to determine that the “program unit identifi-
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cation code” information of unit E does not match any
preprogrammed schedule information which causes
said computer, 73, to cause recorder, 76, to cease re-
cording, thereby causing said recorder, 76, not to re-
cord the programming ofprogram unit E which follows
said select-E-message (#8). Subsequently, receiving the
select-Q-message (#8) causes said computer, 73, to de-
termine that the “program unit identification code”
information of unit Q matches preprogrammed sched-
ule information which causes said computer, 73, to
cause recorder, 76, to commence recording, thereby
causing said recorder, 76, to record the programming of
program unit Q which follows said select-Q-message
(#8). Then receiving the select-R-message (#8) causes
said computer, 73, to determine that the “program unit
identification code” information of unit R does not

match any preprogrammed schedule information which
causes said computer, 73, to cause recorder, 76, to cease
recording, thereby causing said recorder, 76, not to
record the programming of program unit R which fol-
lowssaid select-R-message (#8).

Each computer, 73, of said intermediate stations is
preprogrammed to account for and keep track of the
quantity of time available for additional recording on
the individual tapes loaded on the recorders (e.g., 76
and 78) of its station, and receiving any given message
of said cue-to-select messages (#8) can cause any given
computer, 73, to cause the apparatus of its station to
switch from a primary to a secondary recorder of said
station. For example, at the station of FIG. 6, each time
computer, 73, receives a SPAM messagethatidentifies
the end of a program unit that its primary recorder, 76,
has been recording, said computer, 73, determines, in a
predetermined fashion, whethersufficient tape record-
ing capacity exists on said recorder, 76, to continue
recording. Determining that. sufficient capacity does
not exist causes computer, 73, to switch the input of the
received transmission of said remote distribution station

to the aforementioned alternate recorder, recorder, 78.
At the station of FIG. 6, receiving said select-R-mes-
sage (#8) causes said computer, 73, (after causing re-
corder, 76, to cease recording) to cause matrix switch,
75, to configure its switches to commence transferring
the transmission from receiver, 53, to recorder, 78, and
to cease transferring said transmission to recorder, 76.

In due course, receiving the select-W-message (#8)
causes said computer, 73, to determine that the ‘“‘pro-
gram unit identification code” information of unit W
matches preprogrammed schedule information which
causes said computer, 73, to cause recorder, 78, to com-
mence recording, thereby causing said recorder, 78, to
record the programming of program unit W which
follows said select-W-message (#8). Then receiving the
select-X-message (#8) causes said computer, 73, to
cause recorder, 78, to cease recording, thereby causing
said recorder, 78, not to record the programming of
program unit X. Then, receiving the select-Y-message
(#8) causes said computer, 73, to cause recorder, 78, to
commence recording, thereby causing said recorder,
78, to record the programmingofprogram unit Y. Then
receiving the select-Z-message (#8) causes said com-
puter, 73, to cease recording.

Wheneverany given computer, 73,of said intermedi-
ate stations causes a recorder(e.g., 76 or 78) ofits sta-
tion to cease recording, said computer, 73, then checks
its contained records in a predetermined fashion to
determine whether all scheduled program units have
been received (and, hence, that no further units will be
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received). And when said remote distribution station
finishes transmitting the final program unit (unit Z), said
station transmits a particular final SPAM messagethat,
in a predetermined fashion, causes any given computer,
73, whose records show that one or more program units
remain unreceived to determine that no units will be
received.

Whenever any given computer, 73, of said stations
determines that no further units will be received, said

computer, 73, causes apparatus of its station to cease
receiving the transmission of said remote distribution
station, alters its operating records to show that the
receiver apparatus receiving said transmission is avail-
able for other use; and commences automatically orga-
nizing, in the fashions described above, the order of the
program units so selected and recorded and playing said
units according to its contained schedule.

Atthe station of FIG. 6, receiving said select-Z-mes-
sage (#8) causes computer, 73, to determine that pro-
gram units Q, Y, W, and D have been received and that
no further units will be received. Determining that no
further units will be received causes computer, 73, to
cause matrix switch, 75, to configure its switches so as
to transfer transmissions inputted from receiver, 53, to
no output;to alter its operating records to show that the
receiver apparatus receiving the transmission of said
remote distribution station is no longer in use and is
available; and to organize the locations of the recorded
program units, D, Q, W, and Y, to play according to the
schedule inputted by said distribution station in the
fashion described above (in the paragraph of the sec-
tion, “AUTOMATING INTERMEDIATE TRANS-
MISSION STATIONS,” that begins, “Computer, 73,
has capacity for automatically organizing the locations
of units of prerecorded programming. . . to play ac-
cording to a given schedule’”’).

(In so transmitting said programming andsaid cue-to-
select messages (#8), said remote distribution station
causes different intermediate transmission stations to

select and record different programming and to orga-
nize recorded program units differently. For example,
transmitting the select-J-message (#8), the select-K-
message (#8) the select-L-message (#8), the select-M-
message (#8), the select-Q-message (#8), and the select-
R-message (#8) causes signal processing apparatus at
the aforementioned cable system head end station in
Florida to input the aforementioned Florida computer,
73, that said distribution has instructedto select, record,
and play program units Q, J, and L according to sched-
ule. Receiving said select-J-message (#8), the select-L-
message (#8), and the select-Q-message (#8) cause said
Florida computer, 73, to determine that “program unit
identification code”: information matches prepro-
grammed schedule information which causes said Flor-
ida computer, 73, to cause a selected recorder ofsaid
station to commence recording, thereby causing said
recorderto record the programming of program unitsJ,
L, and Q. Receiving the select-K-message (#8) and the
select-M-message (#8) causes said Florida computer,
73, to determine that “program unit identification code”’
information does not match preprogrammed schedule
information which causes said computer, 73, to cause
said recorder, 76, to cease recording. And receiving the
select-R-message (#8) and. the select-M-message (#8)
causes said Florida computer, 73, to determine that no
further units will be received and to organize the loca-
tions of the recorded program units,J, L, and Q,to play
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according to its own schedule, previously inputted by
said distribution station.)

In due course, as described above, completing the
organization of units Q, Y, W, and D causes the com-
puter, 73, of the station of FIG. 6 automatically to cause
recorder, 76, to move forward or rewindto the start of
unit Q and to cause recorder, 78, to move forward or
rewindto the start of unit W. (Completing the organiza-
tion of units J, L, and Q causes said Florida computer,
73, automatically to cause the aforementioned recorder
ofits station to move forward or rewind to the start of
unit J.)

Ata particular time prior to 2:30 PM eastern standard
time, on Jan. 29, 1988 particular preprogrammed
schedule-network information and receive-scheduled-
programming instructions cause the computer, 73, of
the station ofFIG. 6 to cause apparatusatsaid station to
receive the transmission of the Cable Channel Network;
to transmit said transmission to field distribution system,
93, via the cable channel of modulator, 83; and to com-
mence processing monitor information embedded in
said transmission. Automatically, said computer, 73,
causes earth station, 50, to move its antenna so as to
receive transmissions from a satellite at particular pre-
programmedcelestial coordinates; causes amplifier, 51,
and receiver, 53, to amplify and tune as required to
receive the transmission of the particular prepro-
grammedfrequency ofa particular CNN transponder of
said satellite; and causes matrix switch, 75, to configure
its switches so as to transfer transmissions from re-
ceiver, 53, to modulator, 83. Automatically, signal pro-
cessor, 96, and the signal processor of signal processor
system, 71, each commence detecting SPAM messages
in said transmission and retaining and recordingsignal
records of Cable News Network program units.

At 2:30:29 PM eastern standard time, on Jan. 29, 1988
the Atlanta, Ga. program originating studio that origi-
nates said transmission of the Cable Channel Network
embeds the aforementioned first-network-cue-to-trans-
mit-locally message (#8) in said transmission andtran-
sits said transmission to said CNN transponder. Auto-
matically, said transponder retransmits said transmis-
sion, said transmission is received at the station of FIG.
6, and said message is inputted to computer, 73, with
source mark information of distribution amplifier, 63.
(Automatically, said message is also inputted to the
computers, 73, of others of said intermediate transmis-
sion stations including said Florida computer, 73.)

Receiving said first-network-cue-to-transmit-locally
message (#8) causes the computer, 73, of the station of
FIG. 6, as described above, to cause the apparatus of
said station to cease transmitting the Cable News Net-
work transmission to field distribution system, 93, and
to commencetransmitting the locally originated trans-
mission of unit Q. (Receiving said first-network-cue-to-
transmit-locally message (#8) causes said Florida com-
puter, 73, to cause the apparatusof its station to cease
transmitting the Cable News Network transmission to
its field distribution system and to commencetransmit-
ting the locally originated transmission ofunit J.)

Because said first-network-cue-to-transmit-locally
message (#8) is transmitted, via matrix switch, 73, to
field distribution system, 93, at the station of FIG. 6
(and so transmitted also at the station of said Florida
computer, 73) before receiving said message can cause
said switch, 73, to cease transmitting said Cable News
Network transmission to said field, 93, receiving said
first-network-cue-to-transmit-locally message (#8)
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causes the signal processor of the signal processor sys-
tem, 71, and the signal processor, 96, of station of FIG.
6 to retain signal record information of the meter-moni-
tor information of said first-network-cue-to-transmit-
locally message (#8) as described above. (Receiving
said message causes corresponding signal processor
apparatus at the station of said Florida computer, 73,
similarly to retain signal record information.)

Causing the apparatus of the station of FIG. 6 to
commence transmitting the locally originated transmis-
sion of unit Q tofield distribution system, 93, causes the
signal processor of the signal processor system, 71, and
the signal processor, 96, of station of FIG. 6 to retain
signal record informationofthe meter-monitor informa-
tion of SPAM messages embedded in the prerecorded
programming ofsaid unit Q, as described above; causes
said processors (in the fashion described in example #3
above) each to record previously retained signal record
information of the prior programming—i.e., program-
ming of said Cable News Network—and may cause one
or both of said processors to transmit signal record

At 2:30:59 PM eastern standardtime, on Jan. 29, 1988
said program originating studio that originates said
transmission of the Cable Channel Network embedsthe
aforementioned first-network-cue-to-transmit-network
message (#8) in said transmission andtransits said trans-
mission to said CNN transponder. And automatically,
said messageis inputted, with source mark information,
to the computer, 73, of the station of FIG.6 (andto said
Florida computer, 73).

Receiving said_first-network-cue-to-transmit-net-
work message (#8) causes the computer, 73, of the
station of FIG. 6, to cause the apparatus ofsaid station,
as described above, to cease transmitting to field distri-
bution system, 93, the locally originated transmission of
unit Q; to recommence transmitting said Cable News
Network transmission; and to prepare to play the lo-
cally originated transmission of unit Y. (At the station of
said Florida computer, 73, receiving said first-network-
cue-to-transmit-network message (#8) causes said Flor-
ida computer, 73, to cause the apparatus ofsaid station
to cease transmitting the locally originated transmission
of unit J; to recommencetransmitting said Cable News
Network transmission; and to prepare to play the lo-
cally originated transmission of unit Q or unit L.)

Subsequently, other SPAM cueing messages cause
the computer, 73, of the station of FIG.6; said Florida
computer, 73; and the computers, 73, of others of said
intermediate transmission stations to locate, position to
play, and transmit automatically other local origination
program units. And the transmission of other SPAM
messages with meter-monitor information cause the
signal processors at said intermediate transmission sta-
tion to retain, record, and transmit to remote auditing
stations signal records that document the specific pro-
gram units transmitted at each specific one of said sta-
tions.

In this fashion, a remote distribution station can de-
liver prerecorded programming to a plurality ofinter-
mediate transmission stations, control the automatic
time-delayed insertion of specific program units of pro-
gramming into other programming transmissions at
specific intermediate transmission stations according to
the specific schedule of each station, and cause records
to be recorded and transmitted to a remote auditing
station or stations that document which specific pro-
gram units were transmitted at which specific station at
what specific times.
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Automating Intermediate Station Combined Medium
Operations . . . (Including Example #9)

Thestation of FIG. 6 has capacity to automatically
process and transmit television-based combined me-
dium programming such as thatof the “Wall Street
Week” example above. In the case of programmingthat
is transmitted to said station with all required program
instruction sets and combining synch commands al-
ready properly embedded, said station records and
transmits said programming just as said station records
and transmits conventional television programming.

But said station also has means for automatically
generating and embedding combined medium program-
ming control instructions in certain fashions. FIG. 6
showssignal strippers, 81, 85, and 89, of which models
exist well knownin the art, that computer, 73, can cause
to remove SPAM information from programming as
required, and signal generators, 82, 86, and 90 also well
knownin the art, that computer, 73, can cause to embed
SPAM information as required. Said generators 82, 86,
and 90, have capacity for receiving control information
and programming in a transmission from computer 73,
and distinguishing, in a predetermined fashion, said
control information from said programming.Said strip-
pers, 81, 85, and 89, and generators, 82, 86, and 90, have
capacity for stripping or embedding SPAM information
at as little as one portion of one line of one frame of a
television transmission or as much as as every line of
every frame and capacityto strip or insert SPAM infor-
mation on a given frame at multiple, noncontiguous
locations.

For sake of example program units, Q and D, above
are combined medium programming of the same sort as
“Wall Street Week” except that computer 73, must
insert one or more particular locally generated program
instructionsets into a local transmission of the program-
ming of each of said program units. For example, pro-
gram unit Q is a spot commercial of a supermarket chain
that describes discounts and so-called “cents-off coupon
specials” at local supermarkets. The particular formulas
that apply to discounts and the particular items on spe-
cial vary from specific supermarket to specific super-
market and from time to time, and the informationin the
embedded program instruction sets of any given trans-
mission of unit Q must reflect the particular formulas
and items that apply at specific local supermarkets at the
time of said transmission.

Program units Q and D aredelivered, organized to
play, and played according to schedulein the automatic
fashions described above but with certain variations.

Computer, 73, is preprogrammed to process com-
bined medium programming. When the aforementioned
remote distribution station inputs information to com-
puter, 73, via network, 98, regarding unit Q,said distri-
bution station inputs information that Q is particular
combined medium programming and instructs com-
puter, 73, to commence particular program instruction
set generation in a particularfashion at a particular time
interval prior to the scheduled playing of Q. (Hereinaf-
ter, a particular instance of such a timeperiodis called
“interval,” as in “interval Q” of unit Q.) Inputting said
information and instructions causes Computer, 73, to
record said information and instructions in its record
keeping fashion together with the scheduled generation
time which computer, 73, calculates as the scheduled
play time minusinterval Q. Prior to the scheduled gen-
eration time, particular local-formula-and-item informa-
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tion is inputted to computer, 73, regarding the formulas
and items that apply in the case of this particular trans-
mission of Q. (In other words, said local-formula-and-
item information reflects specific information such as
the particular discounts and cents-off coupon specials
that apply at the scheduled time of the transmission of
unit Q at the particular supermarket or markets that are
local to the station of FIG.6.) Said information may be
inputted from local input, 74, or over network, 98, and
computer, 73, records said information in a predeter-
mined fashion.

Computer program instructions, of the sort well
knownin theart, are also inputted to computer, 73, and
computer, 73, is caused to execute said instructions.
Executing said instructions causes computer, 73, to
generate information of a program instruction set.
(Hereinafter, an instance of computer program instruc-
tions that cause a computer,at an intermediate transmis-
sion station, to generate information of a program in-
struction set is called an “intermediate generation set.”)

For example, when executed, one particular interme-
diate generation set that is inputted to computer, 73,
causes computer, 73, in a fashion that is described more
fully below, to generate particular program instruction
set information of the combined medium programming
of program unit Q.

Computer, 73, can receive and be caused to execute
intermediate generation set information in any fashion
that a computer receives and is caused to execute com-
puter program instructions.

In the case of prerecorded programming,in the pre-
ferred embodiment, the information of any given inter-
mediate generation set is prerecorded in a program unit
with the conventional programming—for example, the
conventional television or radio programming—into
whose transmission is embedded the program instruc-
tion set whose generation said given intermediate set
causes. Andsaid intermediate set is prerecorded in said
program unit before the start of said conventional pro-
gramming. For example, in the case of television pro-
gramming such as the programming of unit Q,the par-
ticular intermediateset that is inputted to computer, 73,
is located on the recording medium of unit Q within the
defined space of program unit Q immediately following
the point at which unit Q starts and before the pointat -
which the conventional television information of Q
commences. Said intermediate generation set informa-
tion is embeddedin the so-called “full frame” video on

each successive frame until complete information of
said set information is embedded;that is, embedding of
said set information commencesat the first line of the
normal transmission location and continues on each

successive detectable line ofa first frame and, continu-
ing in this fashion, on each successive frame until all
intermediate generation set information is embedded.
The conventional television video and audio informa-

tion of program unit Q are prerecorded in the conven-
tional fashion, commencing at the frame immediately
following the last frame in which intermediate genera-
tion set information is embedded.

Any given intermediate generation set contains gen-
erally applicable information of the particular program
instruction set whose generation it causes. Generally
applicable information is specific. For example, the
generally applicable information of the intermediate
generation set of the programming of Q includes binary
sound image information of a particular announcer’s
voice saying, “forty-three”, “forty-five”, “forty-six”,
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“low-salt Vindaloo”, “Mild version Quick”, and “Hot
version Quick”. And any given datum of generally
applicable information may be specific information only
of selected subscriber stations. Yet such information is

generally applicable at any given transmission station
because any given datum maybeapplicableat anyorall
of the subscriber stations of said transmission station.

Said generally applicable information lacks specific
information that is required to complete the generation
of a given instance of a generated program instruction
set. (For example,in the case of unit Q, the intermediate
generation set lacks information of the particular dis-
count formulas and items offered as cents-off coupon
specials that apply at the scheduledtimeofthe transmis-
sion of unit Q at the particular supermarket or markets
that are local to the station of FIG. 6.)

When executed at a computer, 73, that is prepro-
grammed with particular local-formula-and-item infor-
mation (that is, particular data), the instructions of a —
given intermediate generation set (that is, of a given
computer program) cause said computer, 73, to gener-
ate particular formula-and-item-of-this-transmission
information and incorporate said information into said
generally applicable information of said particular pro-
gram instruction set, thereby generating the particular
program instructionset instance applicable to a particu-
lar transmission.it a particular intermediate transmission
station. The set information so generated may consist of
computer program instructions and/or data.

An example #9, that focuses on generating, embed-
ding, and transmitting combined medium program in-
struction set programming of unit Q at the station of
FIG.6 illustrates automating intermediate station com-
bined medium operations.

At the aforementioned interval Q time prior to the
scheduled playing of Q, particular preprogrammed
preplay-and-generate instructions cause computer, 73,
to commencesaid program instruction set generation.
Said instructions cause computer, 73, to cause matrix
switch, 75, to switch the input from recorder, 76, to no
output; to cause recorder, 76, to position the start of unit
Q at its play head; to cause decoder, 77, to commence
detecting signals on all video lines from the beginning of
the normal transmission pattern to the end ofthe last
detectable line of the full video frame; then to cause
recorder, 76, to commence playing which causes re-
corder, 76, to transmit and decoder, 77, to detect a
particular SPAM message. Hereinafter, said messageis
called the “generate-set-information message (#9)”.)
Said message is addressed to ITS computers, 73, and
contains a particular execution segment, appropriate
meter-monitor information, padding bits as required, an
information segment whose information is the interme-
diate generation set of Q, and an end of file signal.
(Hereinafter, the intermediate generation set that causes
any given intermediate transmission station to generate
a program instruction set of an instance of the transmis-
sion of the programming of program unit Q is called the
“intermediate generation set of Q’”’.)

Detecting said message causes decoder, 77, to trans-
mit said message to computer, 73, and receiving said
message at computer, 73, causes particular SPAM de-
coder apparatus of computer, 73, (which apparatus is
analogous to SPAM controller, 205C, at microcom-
puter, 205, above and is not distinguished from com-
puter, 73, hereinafter) to execute particular controlled
functions. In the fashion of the first message of the
“Wall Street Week” example at microcomputer, 205,

20

25

30

45

50

35

60

200
computer, 73, is caused to load information ofsaid inter-
mediate generation set at particular RAM.Thenreceiv-
ing the endoffile signal that ends said message causes
computer, 73, to execute particular additional instruc-
tions of said controlled functions. Executing said in-
structions, causes computer, 73, to cause recorder, 76,
to cease playing and position the start of the unit Q
conventional television programming at the play head
of recorder, 76; to cause decoder, 77, to commence
detecting information in the normal transmission loca-
tion alone; to cause stripper, 81, and generator, 82, to
prepare to commence stripping and embedding infor-
mation, respectively, in the normal transmission loca-
tion; and to execute the informationof said intermediate
generation set as a compiled, machine language job.

Executing the information of said set causes com-
puter, 73, to compute said formula-and-item-of-this-
transmission information in the predetermined fashion
of said intermediate generation set according to the
prerecorded data ofsaid local-formula-and-item infor-
mation; to compile formula-and-item-of-this-transmis-
sion information into a machine language program
module; and to link said module to other program mod-
ules of said program instruction set (which modules
may include modules of the aforementioned generally
applicable information of said program instruction set
and mayalso include modules preprogrammed at com-
puter, 73). (Formula-and-item-of-this-transmission in-
formation can be incorporated into more than one mod-
ule by any given intermediate generation set.)

Said formula-and-item-of-this-transmission informa-
tion can consist of both computer program instructions
and data. For example, one of the aforementioned dis-
counts and cents off coupon specials is of a 15 cents off
coupon special on an offered product that varies from
week to week and market to market. The information of
the particular product that is offered at the particular
time of the scheduled transmissionat the station of FIG.
6 and at the particular supermarkets in the locality of
said station is data that exist in the aforementioned lo-
cal-formula-and-item information—e.g., “Nabisco
Zweiback Teething Toast’. Other data in said local-for-
mula-and-item information includes, for example, the
street address of every one ofsaid supermarket chain’s
markets in the locality said station.

Other formula-and-item-of-this-transmission informa-
tion can be compute: program instructions. For exam-
ple, another of the aforementioned discounts and cents-
off coupon specials is of a particular product—e.g. un-
trimmed pork bellies--that is advertised in the conven-
tional television programming of unit Q. In the conven-
tional programming, an announcer makes an offer,
“Super Discount Supermarkets will deliver to you, at
cost, all the pork you need .. .” In the example, the costs
of delivery involve transportation from the central
warehouse of the supermarket chain to each local mar-
ket and transportation from each market to the station
of any given subscriber who orders a pork belly pack-
age. In the example, the cost of delivery for any given
subscriber is calculated under control of formulae that

are computer program instructions.
The particulars of the untrimmed pork belly and

“Nabisco Zweiback Teething Toast” specials of exam-
ple #9 illustrate generating formula-and-item-of-this-
transmission information.

The cost of a unit of pork belly product for any given
subscriber is computed according to a particular for-
mula:
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Y=a+b+c(X) qQ)

where:

Y is the delivered cost to said subscriber per unit of
pork belly product,

ais the supermarket chain’s cost per unit ofpork belly
onboard an outbound vehicle at said warehouse,

b is the cost of transportation to the market of said
subscriber,

c is the cost per mile of transportation that applies to
deliveries from said market, and

X is the distance in miles between said market the
station of said subscriber.

Pork belly prices vary from day to day as so-called
“spot” prices change on commodity markets. And
transportation costs vary from timeto time and place to
place according to variations in, for example, costs of
gasoline and wages of vehicle drivers. Accordingly,
each time the programmingof unit Q is transmitted. to
subscribers, the values of variables a, b, and c in equa-
tion (1) that are applicable to the particular time and
place of transmission must be computed and processed.
For any given transmissionof the television commercial
of program unit Q, the price of an advertised unit of
pork bellies (which priceis a) is a datum that is preen-
tered into computer, 73, and recordedin said local-for-
mula-and-item information. And said values of b and c

are computed according to the following equations (2)
and (3) respectively:

b=(pt+q+d)Z (2)

where:

b is the b of equation (1),
p is the cost of gasoline per pork belly unit mile be-

tween said warehouse and said market,

q is the wage ofthe driver per unit mile between said
warehouse and said market,

d is the depreciation of the vehicle per unit mile be-
tween said warehouse and said market, and

Z. is the distance in miles between said warehouse and
said market.

e=r+s+dd @)

where:

¢ is the c of equation (1),
r is the cost of gasoline per unit mile between said

market and the station of said subscriber,
s is the wageofthe local driver per unit mile between

said market and said station, and .
dd is the depreciation of the local vehicle per unit

mile between said market and said station.

Forany given transmission of the television commercial
of program unit Q, the following variables are also data
that are pre-entered into computer, 73, and recorded in
said local-formula-and-item information:p, q, d, Z, r,s,
and dd.

At the aforementioned interval Q time prior to the
scheduled playing of Q, when computer, 73, com-
mences generating said program instruction set, the
local-formula-and-item information of computer, 73,
includes information that:

a is 1000.00

p is 0.00625
q is 0.12
d is 0.1
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Z is 275
1 is 0.007
s is 2.00
dd is 0.11

The intermediate generation set information of said
generate-set-information message (#9) includes pro-
gram instructions that causeeach addressed ITS com-
puter, 73, to compute valuesofvariables b and c accord-
ing to formulas (2) and (3), given the local-formula-and-
item informationofp, q, d, Z, r, s, and dd, andto incor-
porate said computed values of b and c into generally
applicable program instructionset information of equa-
tion (1).

Executing the information of said intermediate gener-
ation set causes computer, 73, to generate said program
instruction set in the following fashion. Automatically,
computer, 73, selects information of each ofthe afore-
mentioned variables, a, p, q, d, Z, r, s, and dd; computes
the value of variable b, under control of intermediate
generation set instructions of equation (2), to be
62.21875; computes the value of variable c, under con-
trol of intermediate generation set instructions of equa-
tion (3), to be 2.117; and replaces particular variable
values, a, b, and c, in a particular so-called “higher
languageline of program code”thatis among the afore-
mentioned generally applicable information of said pro-
gram instruction set andis:

Y=a+b+(c*X)

[which is equation (1) in the language of the IBM
BASIC of the IBM Personal Computer Hardware Ref-
erence Library] with said selected information of a and
the so computed information of b and c to become
formula-and-item-of-this-transmission informationof:

Y= 1000.00 + 62.21875+4-(2.117 * X)

[which is formula-and-item-of-this-transmission infor-
mation in said BASIC]. Automatically, computer, 73,
selects and computes information of other variables and
replaces other variable values of said generally applica-
ble program instruction set information until a complete
instance of higher language code of said program in-
struction set with all required formula-and-item-of-this-
transmission information has been generated and exists
at particular memory. Automatically, computer, ‘73,
compiles the information of said instance and places the
resulting so-called “object module” at particular mem-
ory (which compiling could be done, in the case of a
program written in IBM BASIC, with the IBM BASIC
Compiler of the IBM Personal Computer Computer
Language Series), Automatically, computer, 73, links
the information of said object module with information
of other compiled object modules that exist in memory
at computer, 73, (and may have been transmitted to
computer, 73, in the generally applicable program in-
struction set informationif said intermediate generation
set; generates a particular PROGRAM.EXEoutputfile
that is said program instruction set; and places said file
at particular program-set-to-transmit memory of com-
puter, 73, (which linking could be done,in the case of a
program compiled by the IBM BASIC Compiler with
the linker program of the IBM Risk Operating System
of the IBM Personal Computer Computer Language
Series). One of said other compiled object modules is a
module that, when accessed in a fashion well known in
the art, computes the shortest vehicle driving distance
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between any two locations in the local vicinity of the
station of FIG. 6 when passed twostreet addresses of
said vicinity. (Hereinafter, the program instruction set
generated in example #9, under controlof said interme-
diate generation setofQ,is called the “program instruc-
tion set of Q”’.)

Executing the information of said intermediate gener-
ation set causes computer, 73, also to generate a particu-
lar associated data module. (Hereinafter, a data module
that is transmitted to subscriber stations and processed
by computers of said stations under control of instruc-
tions of a program instructionset is called a “data mod-
ule set,” and any given intermediate generation set may
cause generation of information of a data moduleset or
sets in addition to or rather than generating information
of a program instruction set orsets.) In a fashion well
knownin the art, computer, 73, selects, from among the
data in said local-formula-and-item information, infor-
mation of the aforementioned “Nabisco Zweiback

Teething Toast”; information of the street address of
every one of said supermarket chain’s markets in the
local vicinity of the station of FIG.6; particular cost-of-
a-trimmed-pork-belly-unit information of 1987.25 thatis
the cost of all the trimmed cuts of meat of a pork belly
unit; binary video image information of several tele-
phone numbers, including a particular southwest deliv-
ery route telephone number, “456-1414”, and a particu-
lar northwest delivery route telephone number,
“924-3121”; and information of the particular local-
automatic-order-taking telephone numberof the super-
market chain applicable in the vicinity of the intermedi-
ate transmission station of FIG. 6 which is 1-(800)
247-8700. Automatically, computer, 73, places said se-
lected information (and any. other information so se-
lected)in a particular file called DATA—OF.ITSuntil
the information of said file constitutes a complete in-
stance of a particular data module set ofQ. (Hereinafter,
the data module set generated in example #9, under
control of said intermediate generation set of Q, is
called the “data module set of Q”.)

Subsequently,at the scheduled time of the playing of
Q, the station of FIG. 6 is transmitting via modulator,
83, a television network transmission that is inputted to
matrix switch, 75, from distribution amplifier, 63. At
said time, at the particular program originating studio
that originates said network transmission, a particular
SPAM message that contains execution and meter-
monitor segments and that is addressed to ITS comput-
ers, 73, is embedded in said network transmission and
transmitted. (Hereinafter, said message is called the
“first cueing message (#9).”)

Transmitting said message causes that decoder of
signal processing system, 71, that receives the transmis-
sion of said distribution amplifier, 63, to detect said
message and input said message, with appropriate
source mark information, via code reader, 72, to com-
puter, 73. ,

Receiving said message and said mark information
causes computer, 73, to so-called “cue” recorder, 76,
and generator, 82, and to operate in its automatic play-
ing fashion. Receiving said message and mark causes
computer, 73, to cause recorder, 76, to commenceplay-
ing and to cause matrix switch, 75, to configure its
switchesso as to cease transferring programming input-
ted from distribution amplifier, 63, to modulation 83,
then to commencetransferring the output of recorder,
76, to modulator, 83, which causes the transmission of
unit Q to field distribution system, 93. In addition, be-
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cause the playing schedule of the station of FIG. 6
includes preprogrammed information that program unit
Q is combined medium programming, receiving said
message causes generator, 72, to cease embedding other
signal information in the normal transmission location
(such as, for example, teletext information well known
in the art [and in so causing said generator, 82, to cease
embedding said other information—for, example, said
teletext—detecting said message at said intermediate
station causes subscriber stations that are receiving said
other information—for, example, said teletext—to cease
receiving said other information]) and to transmit infor-
mation of a SPAM endoffile signal (and in so doing, to
cause subscriber station decoder apparatus—for exam-
ple, apparatus at teletext processor units—to commence
detecting and discarding SPAM messages of the com-
bined medium programming of Q).

Causing recorder, 76, to play causes recorder, 76, to
transmit programming of Q, via matrix switch, 75, and
modulator, 83, to field distribution system, 93, and also
causes recorder, 76, to input the programming of Q to
decoder, 77.

Immediately after commencing to transmit said pro-
grammingof Q, recorder 76, plays and transmits three
SPAM messages that are embeddedin the prerecorded
programming of Q.

Thefirst message is addressed to URSsignal proces-
sors, 200, and causes subscriber stations that are tuned
to the channel of transmission of said modulator, 83, to

combine their microcomputers, 205, to the computer
system of said transmission, which transmission is origi-
nated by said recorder, 76. (Said message and the func-
tioning that said message causes are described more
fully below, and hereinafter, said message is called the
“align-URS-microcomputers-205 message (#9)”.)

The second message is embedded in the prerecorded
programmingof Q at a distance after said first message
that is sufficient to allow time for apparatus at each of
said subscriber stations so to combine. The execution

segment of said second message is of the aforemen-
tioned pseudo command,and transmitting said message
causes decoder apparatus at said subscriber stations
each to detect an end offile signal and to commence
identifying and processing the individual SPAM mes-
sagesof the SPAM information subsequently embedded
in the transmission of the programming of Q. (Said
message and the functioning that said message causes
are described more fully below, and hereinafter, said
messageis called the “synch-SPAM-reception message
(#9)”.) Thereafter, embedding and transmitting any
given SPAM message in said transmission invokes a
controlled function or functions at particular ones of
said decoder apparatus.

The third message invokes broadcast control of the
microcomputers, 205, of said stations in the invoking
broadcast control fashion described above in “One

Combined Medium.”Said third message is embedded in
said prerecorded programming of Q immediately after
said second message and is addressed to URS decoders,
203. (Said message is described more fully below, and
hereinafter, said message is called, the “control-invok-
ing message (#9)’.) Said message causes each decoder,
203, to input control invoking instructions (that are
preprogrammed at said decoder, 203) to its associated
microcomputer, 205. In so doing, transmitting said con-
trol-invoking message (#9) causes the microcomputers,
205, of said subscriber stations to come undercontrol of
the computer system of said recorder, 77.
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Causing recorder, 73, to play unit Q causes the de-
coder, 77,of the station of FIG. 6 then to detect a series
of SPAM messages that are embedded in the program-
ming of Q and are addressed to ITS computers, 73.
Detecting said messages causes decoder, 77, to transfer
said messages to computer, 73. (Decoder, 80, can detect
and transfer said messages to computer, 73, but in re-
spect to any given embeddedsignal in a programming
transmission, computer, 73, is preprogrammedto opera-
tor under the control ofjust one decoder; decoder, 77 or
79, is the default decoder for transmissions from re-
corded 76 or 78 respectively, and signal processor, 71,
contains the default decoder of any given transmission
receiver at a receiver; and computer, 73, is prepro-
grammed to operate under the control of signals from
decoder, 80, only for verifying the transmission ofsig-
nals unless its methods of processing signals from de-
coder, 80, are changed in a predetermined fashion.)

The first message of said series contains execution
and meter-monitor segments (Said first message is
called, hereinafter, the “transmit-data-module-set mes-
sage (#9)”.)

Receiving said transmit-data-module-set message
(#9) causes computer, 73, to generate a particular first
outbound SPAM message that includes information of
the aforementioned data file, DATA—OF.ITS, whose
information constitutes a complete instance of a data
module set of Q and to cause said message to be embed-
ded in the transmission of the programming of Q and
transmitted to field distribution system, 93, in the fol-
lowing fashion. (Hereinafter, said first outbound SPAM
C message is called the “data-module-set message
(#9).”) Automatically, computer, 73, causes stripper,
81, to commencestripping all signals from the normal
transmission location; causes generator, 82, to com-
mence embedding information received from computer,
73; selects the information of said meter-monitor seg-
ment, adds particular information that identifies the
station of FIG. 6 and the time of transmission, modifies
the meter-monitor format field information to reflect
said added information, and retains the received, added,
and modified meter-monitor information; and selects
and transmits to generator, 82, complete information of
said data-module-set message (#9). In selecting and
transmitting said complete information, computer, 73,
automatically selects and transmits information of a
“01” header; information of a particular SPAM execu-
tion segmentthat is addressed to URS microcomputers,
205; said retained meter-monitor information; any re-
quired padding bits (the requirement for and number
which computer, 73, determines in a predetermined
fashion); complete information of said data file, DA-
TA—OF-.ITS;and information of a SPAM endoffile
signal.

(The apparatus of the station of FIG. 6 may bepre-
programmed in such a fashion that computer, 73, causes
generator, 82, to cease extending in the normal trans-
mission location other signal information such as tele-
text information then to transmit an end offile signal
each time computer, 73, causes generator, 82, to embed
a SPAM message of the programming of Q then to
recommencetransmitting other signal information such
as teletext automatically upon embedding said last
named message by.transmitting an “O01” header; execu-
tion segment information addressed to appropriate URS
receiver apparatus such as URSteletext receiver appa-
ratus; appropriate meter-monitor information; padding
bits as required; and information segment information of
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said other signal information such as teletext. [No end of
file signal is transmitted until generator, 82, is caused to
cease the transmissionofsaid other signal information.])

Receiving the information of said data-module-set
message (#9) causes generator, 82, to embed said infor-
mation in the normal transmission location of the pro-
gramming of Q transmission being transmitted via gen-
erator, 82, to field distribution system, 93, thereby trans-
mitting said data-module-set message (#9) to said sys-
tem, 93.

In due course, decoder, 77, detects the second SPAM
message in the aforementioned series of SPAM mes-
sages that are addressed to ITS computers, 73, and
transfers said message to computer, 73.

Said second message contains execution and meter-
monitor segments(andis called, hereinafter, the “trans-
mit-and-execute-program-instruction-set message
(#9).”)

Receiving said transmit-and-execute-program-
instruction-set message (#9) causes computer, 73, to
generate a second outbound SPAM message that in-
cludes information of said program instruction set of Q
and to cause said message to be embeddedin the trans-
mission of the programming of Q and transmitted to
field distribution system, 93, in the following fashion.
(Hereinafter, said second outbound SPAM messageis
called the “program-instruction-set message (#9).”)
Automatically, computer, 73, selects the information of
said meter-monitor segment, adds particular informa-
tion that identifies the station of FIG. 6 and the time of
transmission, modifies the meter-monitor format field
information to reflect said added information, and re-
tains the received, added, and modified meter-monitor’
information. Then, automatically, computer, 73, selects
and transmits to generator, 82, information of a “01”
header; information of a particular SPAM execution
segmentthat is addressed to URS microcomputers, 205;
said retained meter-monitor information; any required
padding bits; complete information of the aforemen-
tioned file that is at the aforementioned program-set-to-
transmit memory of computer, 73, and that is said pro-
gram instruction set of Q; and information of a SPAM
endoffile signal. Said selected and transmitted informa-
tion is complete information of said program-instruc-
tion-set message (#9).

Receiving said information causes generator, 82, to
embedsaid information in the normal transmission loca-

tion of the programming of Q transmission being trans-
mitted via generator, 82,to field distribution system, 93,
thereby transmitting said program-instruction-set mes-
sage (#9) to said system, 93.

Then decoder, 77, detects the third SPAM messagein
the aforementioned series of SPAM messagesthat are
addressed to ITS computers, 73, and transfers said mes-
sage to computer, 73.

Said third message contains an execution segment and
is addressed to ITS computers, 73. (Said third message
is called, hereinafter, the “cease-stripping-and-embed-
ding message (#9)”.)

Receiving said message causes computer, 73, to cause
stripper, 81, to cease stripping signal information from
the normal transmission location and to cause genera-
tor, 82, to cease embedding signal information in the
normal transmission location. ;

Subsequently, as recorder, 76, plays and transmits the
programming of Q, via modulator, 83, to field distribu-
tion system, 93, recorder, 76, transmits eight SPAM
messages that are embedded in the prerecorded pro-
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gramming of Q. (Hereinafter, said messages are called
[in the order in which said messages are transmitted],
the “Ist commence-outputting message (#9)”, the “2nd
commence-outputting message (#9)”, the “3rd com-
mence-outputting message (#9)”, the “Ist cease-output-
ting message (#9)”, the “4th commence-outputting
message (#9)”, the “5th commence-outputting message
(#9)”, the “6th commence-outputting message (#9)”,
and the “2nd cease-outputting message (#9)”.) Each of
said eight SPAM messages contains execution segment
information addressed to URS microcomputers, 205,
(which causes decoder, 77, to discard the information of
said messages). Said messages are discussed more fully
below.

Atthe scheduled end time of the playing of program
unit Q, another particular SPAM message that contains
an execution segment andthat is addressed to ITS com-
puters, 73, is embedded at said program originating
studio and transmitted in said network transmission.
(Hereinafter, said message is called the “second cueing
message (#9).”)

Transmitting said message causes said decoder of
signal processing system, 71, to detect said message and
input said message, with appropriate source markinfor-
mation, to computer, 73. ;

Receiving said message and said mark information
causes computer, 73, to so-called “cue” said network
transmission and continuein its automatic playing fash-
ion. Automatically, computer, 73, causes matrix switch,
75, to configure its switches to cease transferring the
output of recorder, 76, to modulator, 83, and commence
transferring the transmission inputted from distribution
amplifier, 63, to modulator, 83, which causes the trans-
mission said network transmission to field distribution

system, 93. Automatically, computer, 73, may cause
generator, 82, to embed a particular message (that is
described more fully below and called, hereinafter, the
“disband-URS-microcomputers-205 message (#9)”)
that causes subscriber stations whose microcomputers,
205, are combined to the computer system of the trans-
mission of recorder, 76, to separate said microcomput-
ers, 205, from said transmission. Automatically, accord-
ing to the play schedule of the station of FIG. 6, com-
puter, 73, may cause generator, 82, to commence em-
bedding other signal information in the normal trans-
mission location (such as, for example, teletext informa-
tion [and in so causing said generator, 82, to commence
embedding said other information—for, example, said
teletext—detecting said message at said intermediate
station causes subscriberstations that are receiving said
other information—for, example, said teletext—to com-
mencereceiving said other information]), by transmit-
ting an “01” header then execution segment information
addressed to receiver apparatus of said other informa-
tion then appropriate meter-monitor information then
said other information. And automatically, computer,
73, causes recorder, 76, to cease playing and to com-
mence preparing to play its next scheduled local origi-
nation program unit.

(Example #9 ends, insofar as intermediate station
operations are concerned, with computer, 73, com-
mencing to prepare to play said next program unit;
however, the effects of so transmitting unit Q and said
data-module-set message (#9), said program-instruc-
tion-set message (#9), said 1st commence-outputting
message (#9), said lst cease-outputting message (#9),
said 2nd commence-outputting message (#9), said 3rd
commence-outputting message (#9), and said 2nd
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cease-outputting message (#9) are described morefully
below.)

Network Control of Intermediate Generating and
Embedding .. . Example #10

In the present invention, a remote network origina-
tion and control station, such as the aforementioned
program originating studio that originates the transmis-
sion of the “Wall Street Week” program, can control a
plurality of intermediate transmission stations in gener-
ating and embedding combined medium control instruc-
tions—that is, program instruction sets, data module
sets, and combining synch commands—that control
generating and transmitting at pluralities of ultimate
receiver stations.

An example #10, focuses on combined medium net-
work control of intermediate transmission stations, con-

trolling ultimate receiver stations.
In example #10, a particular program originating

studio transmits the commercial of program unit Q ina
network transmission and controls a plurality of inter-
mediate transmission stations each of which controls, in

turn, a plurality of subscriber stations that are ultimate
receiver stations.

Thestation of FIG.6 is one intermediate transmission
station controlled by said studio. The station of FIG. 6
receives said network transmission at receiver, 53, and
retransmits said transmission immediately via modula-
tor, 83. The program unit Q of example #10 is identical
to the program unit Q of example #9, and each interme-
diate transmission station must generate transmit its
own,station specific program instruction set and data
module set information that contains its own, station

specific formula-and-item-of-this-transmission informa-
tion.

Prior to a particular early time, complete local-for-
mula-and-item information is inputted to and caused to
be recorded at the computer, 73, of each controlled
intermediate transmission station in such a way that
each computer, 73, contains complete informationrele-
vant to the particular discounts and specials in effect at
the particular markets in the vicinity of said station and
at the particular time of the network transmission of Q.
Thus each computer, 73, contains the specific values of
a, p, q, d, Z, r, s, and dd ofits specific station; the spe-
cific street address of every one of said supermarket
chain’s markets in the locality of said station; and other
specific data of said station such as, for example,
“Nabisco Zweiback Teething Toast”.

Local-formula-and-item information can be inputted
to said computers, 73, in any fashion that said comput-
ers, 73, can receive information. However, in the pre-
ferred embodiment, information that applies at all net-
workstations at the time of any given transmission of a
given program unit—for example, the undelivered per
unit cost of pork bellies: a—is transmitted toall stations
simultaneously in a SPAM message that causes each
station to select and record properly said information.
And information that applies only at a selected one of
said stations—for example, the street address of every
one of said supermarket chain’s markets in the locality
of a given station—is inputted individually to the com-
puters, 73, of said stations by means of, for example, a
local input, 74, or a network, 98.

At the computer, 73, of the station of FIG. 6, the
local-formula-and-item information in example #10 is
identical to the local-formula-and-item information in
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example #9. For example, said local-formula-and-item
information in example #10 includes:

a is 1000.00

p is 0.00625
q is 0.12
d is 0.1
Z is 275
r is 0.007
s is 2.00
dd is 0.11

(At a particular second intermediate transmission
station, the local-formula-and-item information of the
computer, 73, include the specific values: a is 1000.00, p
is 0.00625, q is 0.13, d is 0.11, Z is 537, r is 0.0082,s is
1.98, and dd is 0.10. Said local-formula-and-item infor-
mation also includes the specific street address of one of
said supermarket.chain’s markets in the locality of said
station, particular cost-of-a-trimmed-pork-belly-unit
information of 2021.42 that is the cost of the trimmed

meat of one pork belly unit; binary videoimage infor-
mation ofseveral telephone numbers, including a partic-
ular southeast delivery route telephone number,
623-3000”; information ofthe particular local-automat-
ic-order-taking telephone number of the supermarket
chain applicable in thevicinity of said second intermedi-
ate station which is 1-(800) 371-2100; and specific data
of “Cheerios Toasted Oat Cereal” instead of “Nabisco

Zweiback Teething Toast.”
At said early time (which time is, in the preferred

embodiment, a time of reduced operational requirement
such as, for example, the middle of the night that pre-
cedes said network transmission of Q), the computers,
73, of said controlled intermediate transmission stations
are caused to receive information of a particular trans-
mission. For example, at 3:00 AM onsaid night, auto-
matic schedule information and instructions (previously
inputted by a computerat said network originating and.
control station, via network, 98, individually to each of
said computers, 73) causes said computers, 73, to cause
their associated earth station receivers, 50, amplifiers,

-51, and TV receivers,53, to tune to a particular satellite
transmission (while causing the switches, 75, to output
information ofsaid transmission to no modulator,83, 87,

or 91). Causing said station apparatus to tune to said
transmission causes those particular dedicated decoders
of the signal processor systems, 71, of said stations that
process continuously the inputted transmission of the
distribution amplifiers, 63, to detect SPAM information
embedded in the normal transmission location of said

transmission and input said SPAM information to the
computers, 73, of said stations.

Then the program originating studio at said network
originating and control station, embeds in said normal
transmission location and transmits a SPAM message
that is addressed to ITS computers, 73, and consists of a
“01” header, a particular execution segment, appropri-
ate meter-monitor information, paddingbits as required,
information segment information of the aforementioned
intermediate generation set of Q, and an end offile
signal. (Hereinafter, said message is called the “gener-
ate-set-information message (#10)”.) Except for its me-
ter-monitor information, said generate-set-information
message (#10)is identical to the aforementioned gener-
ate-set-information. message (#9).

Transmitting said generate-set-information message
(#10) causes said dedicated decoders to detect and
input said message to the computers, 73, of said stations.
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Receiving said message at said computers, 73, causes

each of said computers, 73, to load information of said
intermediate generation set at particular RAM. Then
receiving the end offile signal that ends said message
causes each of said computers, 73, to execute the infor-
mation so loaded as a machine language job; to compute
the specific formula-and-item-of-this-transmission-
information of said computer, 73, in the predetermined
fashion of said intermediate generation set according to
the prerecorded data of the local-formula-and-item in-
formation of said computer, 73; to compile said specific
formula-and-item-of-this-transmission information into

one or more specific machine language program mod-
ules; and to link said specific module or modules to
other program modules to become complete program
instruction set information of this instance of the net-

work transmission of Q; and to record said information
at particular memory. (Hereinafter, the program in-
struction set generated at the station of FIG. 6 in exam-
ple #10 is called the “program instruction set of Q.1”,
signifying that said set is one version of complete pro-
gram instruction set information of said instance of the
networktransmission of Q.) Executing the information
of said intermediate generation set also causes each said
computers, 73,.to generate and record complete infor-
mation of a data moduleset. (Hereinafter, the data mod-
ule set generatedat the station of FIG. 6 in example #10
is called the “data module set of Q.1”, signifying that
said set is one version ofcomplete data module set infor-
mation of said instance of the network transmission of

Q.) In the preferred embodiment, executing said inter-
mediate generation set at said early time causes said
computers, 73, to record said program instruction set of
Q and said data module set of Q information at non-
volatile, disk memory.

At the station of FIG. 6, for example, executing the
information of said intermediate generation set causes
the computer, 73, in precisely the fashion that applied in
example #9, to compute the value of a particular vari-
able b to be 62.21875; to computes the value ofa partic-
ular variable c to be 2.117; and to replaces particular
variable values, a, b, and c, in a particular so-called
“higher language line of program code” to become
formula-and-item-of-this-transmission information of:

Y= 1000.00+-62.21875+(2.117* X)

to select, compute, and replace other variable informa-
tion until complete program instruction set information
exists in higher language code at particular memory; to
compile said higher language information; to link the
information so complied with other compiled informa-
tion; and to record the information so computed, com-
piled, and linked (which is complete information the
program instruction set of Q of the station of FIG.6) in
a file named “PROGRAM.EXE”, in a fashion well
knownin the art, on a computer memory disk of com-
puter, 73. In so doing, said computer, 73, generates the
specific program instruction set version—that is, the
program instruction set of Q.i—that applies to the par-
ticular discounts and specials in effect at the particular
marketsin the vicinity of said station and at the particu-
lar time of the network transmission of Q. In precisely
the fashion that applied in example #9, executing the
information of said intermediate generation set causes
said computer, 73, to select data, from amongthelocai-
formula-and-item information of said station, including
the aforementioned “Nabisco Zweiback Teething
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Toast” and the street address of every one ofsaid super-
market chain’s markets in the local vicinity of the sta-
tion of FIG. 6, and to record said selected data on said
memory disk in a data file named DATA_OF.ITS.In
so doing, said computer, 73, generates said data module
set of Q.1.

(At said second intermediate transmission station,
executing the information of said intermediate genera-
tion set causes the computer, 73, of said station to com-
pute the values of variables b and c as 132.2362 and
2.0882 respectively; to replace variable values, a, b, and
c, with formula-and-item-of-this-transmission informa-
tion of:

Y= 1000.00-+ 132.2362 +(2.0882* X)

to process other variable information; and to compile,
link, and record information at a particular peripheral
memory unit of said computer, 73, in a file named
“PROGRAM.EXE”that is the specific program in-
struction set of said second intermediate station. [Here-
inafter, the program instruction set generated at said
secondstation is called the “program instruction set of
Q.2”, signifying that said set is a second version of com-
plete program instruction set information of said in-
stance of the network transmission of Q.] Executing the
information of said intermediate generation set causes
said computer, 73, also to select particular data, includ-
ing said “Cheerios Toasted. Oat Cereal” and the street
address of every one of said supermarket chain’s mar-
kets in the locality of said second intermediate station
and to record said selected data at said memory unit in
a data file named DATA_OF-.ITSthat correspondsin
content to the file of the same name generated a the

‘intermediate station of FIG. 6. [Hereinafter, the data
module set generated at said secondstation is called the
“data module set of Q.2”, signifying that said set is a
second version of complete data module set information
of said instance of the network transmission of Q.])

(One difference between example #9 and example
#10, which is based on the preprogrammed schedule
information of each intermediate transmission station,is

that executing the information of the generate-set-infor-
mation message (#10) causes the generated program
instruction set and data module set information to be

recorded at non-volatile, disk memory whereas in ex-
ample #10 the generated information may be recorded
merely at RAM.)

Shortly before commencingto transmit the television
programming of unit Q, at a time when all controlled
intermediate transmission stations are receiving and
retransmitting said network transmission (which the
station of FIG. 6 and said second station each receives
at a receiver, 53, and transmits via a modulator, 83), said
program originating studio embeds in the normal trans-
mission location of said transmission and transmits a

second SPAM message. Said second message is ad-
dressed to ITS computers, 73, and consists of a “01”
header, a particular execution segment, appropriate
meter-monitor information, padding bits as required,
particular information segment instruction information,
and an end offile signal. (Hereinafter, said message is
called the “load-set-information message (#10)”.)

Transmitting said message causes the decoders of the
signal processing systems, 71, of said stations that re-
ceive programming transmissions from the distribution
amplifiers, 63, to detect and input said message to the
computers, 73, of said stations.
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Receiving said message causes each of said comput-

ers, 73, to load said information segment instruction
information at particular RAM. Then receiving said
end offile signal causes each of said computers, 73, to
execute the instruction information of so loaded as an

compiled, machine language job.
Executing said instruction information causes said

computers, 73, each to load the information ofsaid files,
PROGRAM.EXE and DATA_OF.ITS,at particular
program-set-to-transmit and data-set-to-transmit RAM
memories of computer, 73, and each to cause a genera-
tor, 82, to cease embeddinganyothersignal information
in the normal transmission location and to transmit
information of a SPAM end offile signal. (Said other
signal information may include, for example, teletext
information, and in so causing said generators, 82, to
cease embedding said other information—for example,
said teletext—transmitting said message causesplurali-
ties of ultimate receiver stations that are subscriber
stations of said intermediate transmission stations to

cease receiving said other information—for example,
said teletext.)

Then said program originating studio starts to trans-
mit the conventional television programmingof unit Q.

Immediately after commencing to transmit said pro-
grammingof Q, said studio embeds in the normaltrans-
mission location of the transmission of said program-
ming and transmits a particular SPAM messageis ad-
dressed to URSsignal processors, 200, and that causes
ultimate receiver stations to combine their microcom-

puters, 205, to the computer system of the transmission
of said program originating studio. (Said message and
the functioning that said message causes are described
morefully below, and hereinafter, said message is called
the “align-URS-microcomputers-205 message (#10)”.)

After an interval that is sufficient to allow apparatus
at each ultimate receiver station so to combine, said
studio embedsin said transmission and transmits a par-
ticular SPAM message whose execution segmentis of
the aforementioned pseudo command. Transmitting
said message causes particular decoder apparatus at said
ultimate receiver stations to detect an end offile signal
and to commenceidentifying and processing the indi-
vidual SPAM messages of the SPAM information sub-
sequently embeddedin the transmission of the program-
ming of Q. (Said message and the functioning that said
message causes are described more fully below, and
hereinafter, said message is called the “synch-SPAM-
reception message (#10)”.) Thereafter, embedding and
transmitting any given SPAM message in said transmis-
sion invokes a controlled function or functions at partic-
ular ones of said decoder apparatus.

Then said studio invokes broadcast control of the

microcomputers, 205, of said stations. Said studio em-
beds in said transmission and transmits a particular
SPAM messagethat is addressed to URS decoders, 203.
(Said message is described more fully below, and. here-
inafter, said message is called, the “control-invoking
message (#10)”.) Said message causes each decoder,
203, to input the aforementioned control invoking in-
structions (that are preprogrammed at said decoder,
203) to its associated microcomputer, 205. In so doing,
transmitting said control-invoking message (#10)
causes said microcomputers, 205, to come under control
of the computer system of the transmission of said stu-
dio.

Thensaid studio embeds in said transmission and
transmits a SPAM messageis addressed to ITS comput-
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ers, 73, and that contains execution and meter-monitor
segments. (Said message is called, hereinafter, the
“transmit-data-module-set message (#10)”.) Receiving
said transmit-data-module-set message (#10) causes
each of said computers, 73, to cause stripping and em-
bedding to commence; to generate a particular first
outbound SPAM message that includes information of
the data file. DATA__OFITS,atits data-set-to-transmit
RAM memory; and to cause said message to be trans-
mitted to its field distribution system, 93. (Hereinafter,
the first outbound SPAM message of any given one of
said computers, 73,is called a “data-module-set message
(#10)” and all of said first messages are the “data-
moduie-set messages (#10)”.) At the station of FIG.6,
the computer, 73, automatically causes stripper, $1,
station to commencestripping ail signals from the nor-
mal transmission location; causes generator, 82, to com-
mence embedding information received from said com-
puters, 73; selects the information of the meter-monitor
segment of said transmit- data-module-set message
(#10); adds particular information that identifies the
station of FIG. 6 and the time of transmission; modifies
the meter-monitor format field information to reflect
said added information; and retains the received, added,
and modified meter-monitor information. Then said

computer, 73, selects and transmits to generator, 82,
complete information of its data-module-set message
(#10) in the following fashion. Automatically, said
computer, 73, selects and transmits information of a
“01” header; information of a particular SPAM execu-
tion segmentthat is addressed to URS microcomputers,
205; said retained meter-monitor information; any re-
quired padding bits (the requirement for and number
which said computer, 73, determines in a predetermined
fashion); complete information of the data file at the
data-set-to-transmit RAM memory of said computer,
73, which is said file. DATA—OF.ITS and which is
complete information of said data module set of Q.1;
and information of a SPAM endoffile signal. (Receiv-
ing said message at said second intermediate station
causes the apparatusof saidstation, in the same fashion,
to generate and transmit the data~-module-set message
(#10) of said station which includes meter-monitor
information that identifies said second station and said

data module set of Q.2.) :
Receiving the information of the particular data-

module-set message (#10) of the computer, 73, ofits
station causes each generator, 82, to embed said infor-
mation in the normal transmission location of the pro-
gramming of Q transmission being transmitted via said
generator, 82,to thefield distribution system, 93, of said
station, thereby transmitting the particular data-
module-set message (#10) of said station to said system,
93.

Then said program originating studio embeds in the
normal transmission location of said transmission. and
transmits a SPAM message that is addressed to ITS
computers, 73, and that contains execution and meter-
monitor segments. (Said messageis called, hereinafter,
the “transmit-and-execute-program-instruction-set mes-
sage (#10)”.)

Receiving said message causes each of said comput-
ers, 73, to generate a second outbound SPAM message
that includes information of the program instruction set
at its program-set-to-transmit RAM memory and to
cause said message to be transmitted toits field distribu-
tion system, 93, (Hereinafter, the second outbound
SPAM message of any given one of said SPAM com-
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puters, 73, is called a “program-instruction-set message
(#10)”, and all of said second messages are the “pro-
gram-instruction-set messages (#10).”) Automatically,
each of said computers, 73, selects the information of
said meter-monitor segment, adds particular informa-
tion that identifies its station and the time of transmis-
sion, modifies the meter-monitor format field informa-
tion to reflect said added information, and retains the
received, added, and modified meter-monitor informa-
tion. Then, automatically, each of said computers, 73,
selects and transmits to the generator,82,ofits station,
information of a “01” header; information of a particu-
lar SPAM execution segment that is addressed to URS
microcomputers, 205; its retained meter-monitorinfor-
mation; any required padding bits; complete informa-
tion of the program instructionset thatis at its program-
set-to transmit RAM memory; and information of a
SPAMendoffile signal. Said selected and transmitted
information that each of said computers, 73, transmitsis
completeinformationofthe particular program-instruc-
tion-set message (#10) of said computer, 73. (Receiving
said message causes the apparatus of the intermediate
station of FIG.6 to transmit the program instruction set
of Q.1 in the program-instruction-set message (#10) of
said station and causes the apparatus of said second
intermediate station to transmit the program instruction
set of Q.2 in the program-instruction-set message (#10)
of said secondstation.)

Receiving the information of the particular program-
instruction-set message (#10) of the computer, 73,ofits
station causes a generator, 82, to embed said informa-
tion in the normal transmission location of the program-
ming of Q transmission being transmitted via said gener-
ator, 82, to the field distribution system, 93, of said
station, thereby transmitting the particular program-
instruction-set message (#10) of said station to said
system, 93.

(After transmitting the aforementioned transmit-data-
module-set message (#10) and before transmitting a
particular commence-outputting message (#10) that is
discussed more fully below, said program originating
studio embeds and transmits other SPAM messages that
are addressed to URS microcomputers, 205. Said other
messages correspondin function to the data-module-set
messages (#10) and program-instruction-set messages
(#10) ofthe intermediate transmission stations of exam-
ple #10 but said other messages are transmitted to and
control microcomputers, 205, at particular direct-
receiving ultimate receiver stations that receive the
transmission of said studio directly rather than via a
retransmission of one of said intermediate transmission
stations. Information of said other messagesis received
at the aforementioned decodersofthe signal processing
systems, 71, of said stations that process the transmis-
sionofsaid studio, but said decoders discard said SPAM
messages because said decoders are preprogrammed
only to transmit or execute controlled functions of
SPAM messages that are addressed to intermediate
transmission station apparatus. And said other SPAM
messages do not reach the ultimate receiver stations to
which said intermediate transmission stations transmit

said data-module-set messages (#10) and program-
instruction-set messages (#10) because said other
SPAM messagesare stripped from the transmissions of
said stations by the strippers, 81, of said stations.)

Then said program originating studio embeds in the
normal transmission location of said network transmis-

sion and transmits a SPAM messagethatis addressed to
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ITS computers, 3, and that contains an execution seg-
ment. (Said message is called, hereinafter, the “cease-
stripping-and-embedding message (#10)”.)

Receiving said message causes each of said comput-
ers, 73, to cause the stripper, 81, of its station to cease
stripping signal information from the normal transmis-
sion location and causes each of said computers, 73, to
cause the generator, 82, to cease embedding signal in-
formation generated under controlof said intermediate
generation set in the normal transmission location.

Subsequently, said program originating studio em-
beds in the normal transmission location ofsaid network
transmission and transmits a further series of messages
that are addressed to URS microcomputers, 205, and
that are described more fully below. (Hereinafter, said
messages are called [in the order in which said messages
are transmitted at said studio]: the “ist commence-out-
putting message (#10)”, the “2nd commence-outpuiting
message (#10)”, the “3rd commence-outputting mes-
sage (#10)”, the “1st cease-outputting message (# 10)”,
the “4th commence-outputting message (#10)’, the
“Sth commence-outputting message (#10)”, the “6th
commence-outputting message (#10)”, and the “2nd
cease-outputting message (#10)”.)

After transmitting the last conventional program-
mingofQ, said studio embeds and transmits a particular
message(that is described more fully below andcalled,
hereinafter, the ‘“disband-URS-microcomputers-205
message (#10)”) that causes subscriber stations whose
microcomputers, 205, are combined to the computer
system of the transmissionofsaid studio to separate said
microcomputers, 205, from said transmission.

Then said studio embeds and transmits a particular
SPAM messagethat contains an execution segment and
that is addressed to ITS computers, 73. (Hereinafter,
said messageis called the “local-output-cueing message
(#10).”)

Receiving said message and said mark information
causes intermediate transmission stations to continue

transmitting locally originated programming in their
scheduled fashions. At the station of FIG.6, the dedi-
cated decoderof signal processor system, 71, that pro-
cesses the inputted transmission of distribution ampli-

- fier, 63, detects said message and inputs said message,
with appropriate source mark information, to computer,
73. Automatically, receiving said message may cause
computer, 73, to cause generator, 82, to commence
embedding other signal information in the normal trans-
mission location, such as, for example, teletext informa-
tion. Automatically, generator, 82, embeds a “01”
header; execution segment information addressed to
appropriate URSreceiver apparatus such as URStele-
text receiver apparatus; appropriate meter-monitor in-
formation; padding bits as required; and information
segmentinformationof said other signal information—-
for example, teletext. (No endoffile signal is transmit-
ted until generator, 82, is caused to cease the transmis-
sion ofsaid othersignal information.) In so doing, trans-
mitting said local-output-cueing message (#10) causes
one or more ultimate receiver stations that are sub-
scriber stations of said intermediate transmission station
of FIG. 6 to commencereceiving said other informa-
tion—for example, said teletext. Simultaneously, other
intermediate stations such as said second station com-

mence embedding their specific other signal informa-
tion—for example, their own specific teletext informa-
tion which has different information content from the
information of the station of FIG. 6—causing subscriber
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stations ofsaid other intermediate stations that are tuned
to receive said other information to commencereceiv-
ing said other information.

(Example #10 ends, insofar as intermediate station
operations are concerned, with said computers, 73,
causing their associated generators, 82, to commence
embedding said other signal information; however, the
effects of so transmitting the conventional program-
ming of program unit Q and the SPAM messagesthat
are associated with the network transmission of said
programming and that are addressed to URS apparatus
are discussed morefully below.)

So far this disclosure has described an intermediate
transmission station transmitting conventional televi-
sion programming.The station could process and trans-
mit radio programming in the same fashions by adding
radio transmission and audio recorder/player means,
each with associated radio decoder means as shownin
FIG.2B, wherevertelevision means are shown in FIG.
6, all with similar control means to that shownin FIG.
6 and by processing radio programming with appropri-
ately embeddedsignals according to the same process-
ing and transmitting methods described above. Like-
wise, the station could transmit broadcast print and data
communications programming by adding appropriate
transmission and recorder/player means and deco-
der/detector means with control means and using the
same processing and transmitting methods. This exam-
ple has described methodsat a multi-channel intermedi-
ate transmission station; the methodsarealso applicable
in a station that transmits only a single channelof televi-
sion, radio, broadcast print or data. In addition, interme-
diate transmission station can be encrypted and de-
crypted and monitored in the fashions described above.
Intermediate transmission station apparatus can include
signal processing regulating system apparatus such as
the apparatus of FIG. 4 by means of which encrypted
transmissions that are transmitted to intermediate sta-
tions are caused to be decrypted and metered. Interme-
diate transmission station apparatus can include encryp-
tor apparatus that encrypt programming transmissions
selectively. And intermediate transmission station appa-
ratus can include signal processing monitoring system
apparatus in the spirit of the apparatus of FIG. 5
whereby the availability, use, and usage of program-
ming at selected intermediate station apparatus is re-
corded and records are transmitted to remote stations

that process such records.

Automating Ultimate Receiver Stations

Ultimate receiver stations are stations where pro-
grammingis displayed (or otherwise outputted) to one
or moresubscribers, thereby enabling said subscriber or
subscribers to view (or otherwise perceive) the informa-
tion content of the programming. The programming so
displayed (or outputted) may be any form of electroni-
cally transmitted programming, including television,
radio, print, data, and combined medium programming
and may be received via any electronic transmission
means including wireless and cable means. The pro-
gramming so displayed (or outputted) may also include
computer and/or combined medium programming that
is locally generated under control of SPAM. message
information.

Thesignal processing apparatus outlined in FIGS.2,
2A, 2B, 2C, and 2D, and their variants as appropriate,
can be used to automate the operations of ultimate re-
ceiver stations in varieties of ways.
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FIG. 7 exemplifies one embodiment of an ultimate
receiverstation; is a subscriberstation in thefield distri-
bution system, 93, of the intermediate transmission sta-
tion of FIG. 6; and may be a home,an office, a theater,
a hotel, or any other station where programming such
as television or radio is displayed to persons.

(NOTE: “Automating Ultimate Receiver Stations”
focuses on controlling subscriber station apparatus in
functions that do not necessarily involve generating or
combining programming. Accordingly, whereas
SPAM message transmission means have been depicted
in FIGS.1 through6 bysolid lines that depict program-
ming transmission [said lines are often marked “SIG-
NALS ONLY” meaning SPAM information only], in
FIG.7 et seq. the means for transmitting SPAM mes-
sages that have been detected in and separated from
programming transmissions are depicted by dashed
lines that depict control information transmissions.)

FIG.7 showsa variety of input apparatus with capac-
ity for inputting programming(including SPAM infor-
mation) selectively, via matrix switch, ‘258, to other
apparatus of the subscriber station of FIG.7, intermedi-
ate apparatus with capacity for processing and/orre-
cording inputted programming selectively; output ap-
paratusfor displaying or otherwise outputting program-
ming selectively to human senses; other controlled ap-
paratus; and other meter apparatus.

Input apparatus include satellite earth station, 250,
satellite receiver circuitry, 251, converter boxes, 201
and 222 (by means of which the station of FIG.6 re-
ceives the multiplexed multi-channel cable transmission
of the cable head end station of FIG. 6), antennas, 298
and 299, and other input apparatus, 252 (which maybe,
for example, a laser disc player or a record player); and
the subscriber station of FIG. 4 has capacity for receiv-
ing wireless programming transmissions (for example,
at a satellite earth station, 250, and satellite receiver
circuitry, 251), a multi-channel cable transmission (for
example, at converter boxes, 201 and 222), and locally
transmitted input (for example, at other input apparatus,
252). Said input apparatus input their received informa-
tion to matrix switch, 258, which is a conventional ma-
trix switch, well knownin theart.

Intermediate apparatus include microcomputer, 205,
television recorder/player, 217, audio recorder/player,
255, computer memory unit, 256 (which may be, for
example, a so-called “fixed disk’), decryptor, 224, de-
cryptor, 231, signal stripper, 229, signal generator, 230,
and other intermediate apparatus, 257, which could be,
for example, other receiver/amplifier apparatus. In
addition, the TV tuner apparatus of TV set, 202—that
is, TV tuner, 215—(which is not distinguished from the
TV monitor, 202M,apparatus of said set, 202, in FIG.
7), and the tuner/amplifier apparatus of radio, 209—that
is, radio tuner & amplifier, 213—(which is not distin-
guished from radio, 209, in FIG. 7), are also intermedi-
ate apparatus. All said intermediate apparatus receive
their programming inputs from and transmit their pro-
gramming outputs to matrix switch, 258.

Output apparatus that display or otherwise output
programming selectively to human senses include, for
example, TV monitor apparatus of TV set, 202, printer,
221, speaker system, 263, and one or more other output
systems, 261 (which could be, for example, electroni-
cally actuated apparatus that emit odors). All said out-
put apparatus receive their programming inputs from
matrix switch, 258. (The monitor apparatus of TV set,
202, and the amplifier and speaker apparatus ofradio,
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209, have capacity for receiving a programming input
that is separate from the inputs to the intermediate appa-
ratus of said TV set, 202, and radio, 209, respectively.)

Other controlled apparatus include electronically
actuated window opening and closing means, 208, fur-
nace, 206, air conditioning system, 207, and other con-
trolled apparatus, 260, which could be, for example, an
electronically actuated automatic lawn watering sys-
tem, all of which are well known in the art. Said other
apparatus do not output programming and receive no
input of programming.

Other meter apparatus include an electronically actu-
ated utilities meter, 262, of which many models exist in
the prior art for metering flowsofelectricity,. gas, wa-
ter, etc. Said meter, 262, does not output programming
and receive no input of programming.

One or more appropriate SPAM decoders exist at
each apparatusthat receives and is controlled by SPAM
message information. Appropriate SPAM decoders
exist at microcomputer, 205, (which can be controlled
in the fashions described above) at recorder/players,
217 and 255, (which recorder/players can be caused to
operate in fashions similar to the recorder/players of
the intermediate transmission station of FIG.6) at radio,
209, and TV set, 202, (which radio and TV set can be
actuated, tuned, and controlled in other functions) and
at computer memoryunit, 256, other intermediate appa-
ratus, 257, printer, 221, speaker system, 263, and other
output means, 261, (which unit, apparatus, printer, sys-
tem, and means can be actuated individually and con-
trolled in other functions. (For simplicity, FIG. 7 does
not distinguish said decoders at or separately from their
associated apparatus.)

Two matrix switches, 258 and 259, communicate the
programming and SPAM message/control information
transmissions among station apparatus. Matrix switch,
258, is a conventional matrix switch, weil knownin the
art, with capacity for switching programmingtransmis-
sions of television, radio, and other forms of electroni-
cally transmitted programming. Matrix switch, 259,is a
digital matrix switch, well knownin the art, with capac-
ity for switching binary information transmissions. By
means of matrix switch, 259, all apparatus communicate
control information and the information of SPAM mes-

sages that have been detected in programming transmis-sions..

The station of FIG. 7 is preprogrammedto collect
monitor information, and said decoders have bus means
of the sort illustrated in FIG. 5 for communicating
monitor information to an onboard controller, 14A,at
signal processor, 200. (For simplicity, FIG. 7 does not
show said monitor information bus means.)

For communicating particular switching request con-
trol information to the controller, 20, of signal proces-
sor, 200, said decoders also have separate control infor-
mation bus means (which, for simplicity, is also not
shown in FIG.7). A particular control processor, 20A,
that is located, with appropriate RAM and ROM,at
controller, 20; that is separate from the CPU ofcontrol-
ler, 20; and that is controlled by said CPU in particular
functions controls the communications of said control
information bus means. Said communications are con-
ducted in a contention fashion, well known in the art.

Signal processor, 200, is the basic SPAM control
apparatusof the station of FIG. 7 and and has meansfor
communicating control information (from its control-
ler, 20) and SPAM messages (from its controller, 12)
with each of said decoders and their associated appara-
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tus. Signal processor, 200, communicates controlinfor-
mation directly with decryptors, 224 and 231, signal
stripper, 229, signal generator, 230, microcomputer,
205, and matrix switch, 259. Via matrix switch, 259,
signal processor, 200, has means for communicating
control information individually to all other controlled
apparatus including satellite earth station, 250; satellite
receiver circuitry, 251; converter boxes, 201 and 222;
other input apparatus, 252; radio tuner & amplifier, 213;
TV tuner, 215; television recorder/player, 217; audio
recorder/player, 255; computer memory unit, 256;
other intermediate apparatus, 257; the TV monitor ap-
paratus, 202M,of TV set, 202; the speaker apparatus of
radio, 209; printer, 221; speaker system, 263; and other
output system, 261. In addition, the aforementioned
SPAMdecodersat those of said other controlled appa-
ratus where there are SPAM decoders have capacity
for communicating with each of said other controlled
apparatus by means of said matrix switch, 259, in a
fashion described more fully below. Signal processor,
200, controls matrix switches, 258 and 259, and has
means for communicating switch control instructions to
said switches, 258 and 259. (FIG.7 also showscapacity
whereby microcomputer, 205, can communicate switch
control instructions to said switches, 258 and 259; said
capacity is intended to suggest that microcomputer,
205, may control said switches, 258 and 259, at stations
that lack a signal processor, 200-—for example, stations
that are not configured and preprogrammedto generate
and/or display/output combined medium program-
ming.)

Microcomputer, 205, controls apparatusofthe station
of FIG. 7 in accordance with the preprogrammed in-
structions of the subscriber of said station. Microcom-

puter, 205, has means for controlling window opening
and closing means, 208, furnace, 206, air conditioning
system, 207, and other controlled apparatus, 260. Mi-
crocomputer, 205, has capacity to communicate control
information (under control of signal processor, 200)
with other selected apparatusofthe station ofFIG. 7 by
means of matrix switch, 259.

In thespirit of the present invention, signal processor,
200, enables local apparatus of the station of FIG. 6 to
process and/or display/output received programming
and SPAM information in accordance with the inten-

tions of the owners and suppliers of said programming
and information (who may, for example, wish to be paid
for use of their programming). Simultaneously, the
apparatus ofsaid station are configured and microcom-
puter, 205, is preprogrammed to process and/or dis-
play/output said supplied programming and informa-
tion in accordance with the demandsofsaid subscriber.

Local input, 225, has capacity to input control instruc-

10
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tions to signal processor, 200, and enables the subscriber,
of the station of FIG. 7 to manually input control in-
structions at any relevant time. Microcomputer, 205,
also has capacity to input control information (under
controlof signal processor, 200) to signal processor,
200, which enables microcomputer, 205, at any relevant
time, to automatically input control information that
reflects particular instructions of said subscriber that are
preprogrammed at microcomputer, 205.

(This is only a representative group of equipment;
many other types of input, intermediate, output, con-
trolled, and meter apparatus could be included in FIG.
7)

65
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Features, benefits, and modes of operation of the

station of FIG. 7 are demonstrated in the following
individual examples.

More Regarding the Preferred Controller of a SPAM
Decorder

The controller, 39, 44, or 47, of any given SPAM
decoder(such as, for example, the decoder, 203, associ-
ated with microcomputer, 205) has capacity for com-
municating information from the matrix switch, 39I, of
said decoder to matrix switch, 259, and for receiving
information from matrix switch, 259, at the decryptor,
39K,buffer, 39G, and control processor, 39J. Said con-
trol processor, 39J, also has capacity to communicate
particular switch request information to the controller,
20, of signal processor, 200, directly via the aforemen-
tioned control information bus means. In addition, said
control processor, 39J, has particular SPAM-control-
information-matrix-switch-connection register memory
at which said control processor, 39J, retains information
that identifies the particular station apparatus to which
matrix switch, 259, connects said matrix switch, 391.

Automating U.R.Stations . . . Regulating Station
Environment

FIG. 7A illustrates methods for regulating automati-
cally the environment of subscriber stations such as
homes and offices. Particular SPAM regulating mes-
sages are embeddedin one or moretelevision program
channels that are inputted to signal processor, 200, and
cable converter box, 201. Said messages include
weather bulletin messages that convey local weather
information and instructions, including, for example,
current outside temperature information, arometric
readings, and forecast data. Said messagesalso include
meter reading messages that cause meter records of
subscriber station utilities meters to be transmitted to

remote metering stations.
Each subscriber station microcomputer, 205, is pre-

programmedwith particular weather condition instruc-
tions that control selected subscriber station apparatus
under alternate weather conditions such as, for exam-

ple, forecast rain instructions, forecast no rain instruc-
tions, forecast warming instructions, and forecast cool-
ing instructions. And eachsubscriberstation signal pro-
cessor, 200, is preprogrammedatits controller, 20, with
particular meter reading instructions.

Each subscriber station signal processor, 200, oper-
ates continuously; scans all incoming channels sequen-
tially at its switch, 1, and mixer, 3, as. described in

example #5 above; is preprogrammedatits control-
ler, 20, to cause its apparatus to tune to a particular
master channelat a particular master-control time; and
is preprogrammedat the controller, 39, of its decoder,
30, and at its controller, 12, to transfer to the decoder,
203, of the microcomputer, 205, of its station any de-
tected SPAM message with an instance of particular
URS-205 execution segment information (which infor-
mationis different from the execution segment informa-
tion of the combining synch commandsof the “Wall
Street Week” example). Said controller, 39, is also pre-
programmedto transfer to said controller, 20, via con-
trol transmission means, any detected SPAM message
with an instance of particular URS-200 execution seg-
ment information (which information is different from
the execution segment information of any encrypted
combining synch commandsofthe “Wall Street Week”
example).
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The master-control time preprogrammedat the con-
troller, 20, of the station of FIGS. 7 and 7A is daily at
2:32 AM, 10:32 AM,and 6:32 PM.

At 6:32 PM on Feb. 27, 1988, receiving particular
time information from the clock, 18, of said signal pro-
cessor, 200, causes said controller, 20, to cause the
switch, 1, and mixer, 3, of said signal processor, 200, to
input the transmission of said master channel to the
decoder, 30, of said signal processor, 200, and to cause
said decoder, 30, to clear all information of any SPAM
message from memory and commence processing to
detect a SPAM endoffile signal.

In due course, the computer, 73, of the station of
FIG.6 causes an endoffile signal to be embeddedin the
normal transmission location of said master channel,

causing the control processor, 39J, of said decoder, 30,
to commence waiting to detect a SPAM header.

Then said computer, 73, causes the embeddingin said
location and the transmission of a particular Weather-
Bulletin-125 SPAM message that consists of a “01”
header, an execution segment of said URS-205 execu-
tion segment information, a meter-monitor segmentthat
contains Weather-Bulletin-125 identification informa-

tion that distinguishes said Weather-Bulletin-125 from
all other weatherbulletins, appropriate padding bits, an
information segment that contains particular current
temperature thirty-two degrees centigrade, forecast
rain, and forecast cooling to twenty-one degrees centi-
grade information, and an endoffile signal.

Said message is detected at said decoder, 30, and
inputted to said controller, 39, in the above described
fashion.

Receiving said message causes said controller, 39, to
execute particular preprogrammed controlled function
instructions that cause said controller, 39, to locate said
Weather-Bulletin-125 identification information and

determine that said information does not match particu-
lar information at particular last-weather-bulletin-iden-
tification RAM atsaid controller, 39; to input said mes-
sage to the buffer/comparator, 8, of said signal proces-
sor, 200; to retain information of said Weather-Bulletin-
125identification informationat said last-weather-bulle-

tin-identification RAM; and to input particular step-
completed information to said controller, 20.

(Receiving said step-completed information causes
controller, 20, to cause said switch, 1, mixer, 3, and
decoder, 30, to commence functioning to identify pro-
gram unit identification signal information in the fashion
described in example #5.)

Receiving said Weather-Bulletin-125 message causes
buffer/comparator, 8, to input said message to control-
ler, 12.

Receiving said message causes said controller, 12, to
execute particular preprogrammed controlled function
instructions that cause said controller, 12, to transfer
said message to decoder, 203. Automatically, control-
ler, 12, determines that said message is addressed to
URSmicrocomputers, 205; compares particular prepro-
grammed to-203 information to the information at its
particular SPAM-7 control-information-matrix-switch-
connection-@12 register memory (which memory
serves the same function as the aforementioned SPAM-

control-information-matrix-switch-connection register
memory at each SPAM decoderofthe station of FIG.
7). A match results which signifies that the switches of
matrix switch, 259, are configured in such a way that
the input to switch, 259, that receives the output of
controller, 12, is switched to transfer information to the
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output of switch, 259, that inputs to the buffer, 39G, of
decoder, 203. Resulting in a match causes controller, 12,
to transfer said Weather-Bulletin-125 SPAM message to
matrix switch, 259, which causes matrix switch, 259, to
input said message to said buffer, 39G, and causes said
buffer, 39G, to input said message, in a fashion well
knownin the art, to control processor, 39J.

Receiving said Weather-Bulletin-125 SPAM message
causes decoder, 203, to to execute the information of the
information segment of said message as a machine lan-
guage job. Automatically, control processor, 39J, exe-
cutes particular preprogrammed Weather-Bulletin con-
trolled function instructions that cause said control

processor, 39J, to locate the Weather-Bulletin-125 iden-
tification information of said message; to determine that
said information does not match particular information
at particular last-weather-bulletin-identification RAM
associated with said control processor, 39J; to input the
information of the information segment of said message
to the CPU of microcomputer, 205; to retain informa-
tion of said Weather-Bulletin-125 identification infor-
mation. at said last-weather-bulletin-identification

RAM;and to cause said CPU to execute the informa-
tion so inputted as a machine language job.

So executing said information causes microcomputer,
05, to reducing the powerusageofsaid air conditioning
system, 207, causes any open windowsatsaid station to
be closed. Automatically, microcomputer, 205, interro-
gates air conditioning system, 207, in a predetermined
fashion well knownin the art; determines that the ther-
mostat setting at said system, 207, is a particular main-
tain-22-degrees-centigrade setting and that the thermo-
stat is programmed to cause said system, 207, to cease
operating when the thermometer of said thermostat
reads twenty-one degrees centigrade; computes particu-
lar a particular “ cease-operating-at-22-degrees-centi-
grade temperature that reflects the forecast drop in
temperature; transmits said instructions of said tempera-
ture to said system, 207, thereby reducing the power
usage of said system, 207, by causing said thermostat,
thenceforth, to cause said system, 207, to cease operat-
ing when the thermometer of said thermostat reads
twenty-two degrees centigrade; so-called “chains to”,
in a fashion well knownin the art, the aforementioned
forecast rain instructions; and executes said instructions.
Executing said forecast rain instructions causes mi-
crocomputer, 205, to cause window opening and clos-
ing means, 208, to close any open windows(and could
cause the aforementioned other controlled apparatus,
260, which could be an automatic lawn watering system
to cease watering).

Simultaneously, by transmitting said Weather-Bulle-
tin-125 SPAM messageto othersubscriberstations ofits
field distribution system, 93, the station ofFIG. 6 causes
other subscriberstations to function in the fashion of the
station of FIG. 7.

In this fashion, SPAM messages can control and reg-
ulate the operation of individual subscriberstation con-
trolled apparatus (the thermostat control of furnace,
206, for example, could be similarly controlled) and
control and regulate controlled apparatus at pluralities
of stations.

(TVsignal decoder, 203, has capacity, itself, to detect
said Weather-Builetin-125 SPAM message but only
when TV set, 202, is on and operating and when the
frequency of said master channel is the one TV channel
transferred by box, 201, to TV set, 202. Accordingly,
decoder, 203, may receive said message more than once.
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Forthis reason, decoder, 203,is preprogrammed to load
and execute the information segment only once. Receiv-
ing said message a second time causes the control pro-
cessor, 39J, of decoder, 203, to execute the aforemen-
tioned Weather-Bulletin controlled function instruc-
tions, and said instructions cause said control processor,
393, to locate the aforementioned Weather-Bulletin-125
identification information in said message and deter-
mine that said information matches the aforementioned
information of said Weather-Bulletin-125 identification
information retained at particular last-weather-bulletin-
identification RAM associated with said control proces-
sor, 39J. So matching causes said control processor, 39J,
under control of said controlled function instructions to
discard the information of said message by transferring
the information segmentto the null output of the matrix
switch, 391, of said decoder, 203, and deletingail infor-
mation of said message at the SPAM-input-signal mem-
ory of said control processor, 39J.)

(No other SPAM decoderat the station of FIG.7 is
preprogrammed with SPAM-controlled-function-
invoking information that matches said URS-205 execu-
tion segment information. SPAM decodersofsaid sta-
tion such as, for example, the decoder, 218, of video
recorder/player, 218, may detect said Weather-Bulle-
tin-125 SPAM message, but doing so will cause said
decoders to discard said message because the execution
segment information of said message with fail to match
any SPAM-controlled-function-invoking information.)

A second example illustrates the capacity of signal
processor, 200, for interrogating receiver station utili-
ties meters (as shown in FIG. 7A), recording so-called
“readings,” and transmitting said readings to remote
stations.

The next day, Feb. 28, 1988 at 2:32 AM, receiving
particular time information from said clock, 18, causes
said controller, 20, again to cause said switch, 1, and
said mixer, 3, to input the transmission of said master
channel to said decoder, 30, and to cause said decoder,
30, to commence processing to detect a SPAM end of
file signal.

In due course, the computer, 73, of the station of
FIG. 6 causes an end offile signal to be transmitted,
causing the control processor, 39J, of said decoder, 30,
to commence waiting to detect a SPAM header.

Then said computer, 73, causes the embedding and
transmission of a particular Read-Meters-of-Selected-
Stations SPAM messagethat consists of a “01” header,
an execution segment of said URS-200 execution seg-
ment information, a meter-monitor segment that con-
tains Meter-Reading-of-2/28/88 identification informa-
tion that distinguishes said Read-Meters-of-Selected-
Stations SPAM message from all other meter reading
messages, appropriate paddingbits, an information seg-
ment that contains particular determine-if-station-I.D.-
is-in-particular-range instructions and particular if-so-
read-meter-262 instructions, and an end offile signal.

Said message is detected at said decoder, 30, and
inputted to the controller, 39, of said decoder, 30.

Receiving said message causes said controller, 39, to
transmit said Read-Meters-of-Selected-Stations SPAM

message to the controller, 20, of the signal processor,
200, of said station. Automatically, controller, 39, exe-
cutes particular preprogrammed controlled function
instructions that cause said controller, 39, to locate said
Meter-Reading-of-2/28/88 identification information
and to transmit a particular readmeter instruction and
information of said Meter-Reading-of-2/28/88 identifi-
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cation informationto said controller, 20. Receiving said
instruction and information causes controller, 20, to
determine that said Meter-Reading-of-2/28/88 informa-
tion does not matchparticular information at particular
last-meter-reading-identification RAM at said control-
ler, 20, and to transmit a particular transmit-to-20 in-
struction to said controller, 39. Receiving said instruc-
tion causes said controller, 39, to transmit said message
to said controller, 20, via control information transmis-
sion means and to commencewaiting for the header of
a subsequent SPAM message.

Receiving said Read-Meters-of-Selected-Stations
message causessaid controller, 20, to execute the infor-
mation of the information segment of said message as a
0, executes particular job. Automatically, said control-
ler, 20 preprogrammed load-and-execute controlled
function instructions that cause said controller, 20, to

input the information of the information segmentofsaid
message to the CPUof controller, 20, to retain informa-
tion of said Meter-Reading-of-2/28/88 identification
information at said last-meter-reading-identification ,
RAM,and to cause said CPU to execute the informa-
tion so inputted as a machine language job.

So executing said information causes controller, 20,
under control of said determine-if-station-I.D.-is-in-par-
ticular-range instructions, to locate at ROM, 21, the
unique digital code information that identifies the sta-
tion of FIG. 7 uniquely and to determine that the nu-
meric value ofsaid information is greater than a particu-
lar lower range limit of said instructions and less than a
particular upper range limit. So determining causes
controller, 20, to execute said if-so-read-meter-262 in-
structions.

(At any station where a controller, 20, determines
that the numeric value of the unique digital code infor-
mation that identifies said station is less than said lower
limit or greater than said upper limit, so determining
causes said controller, 20, to discard all information of
said message, except information at the last-meter-read-
ing-identification RAM of said station, and to com-
menceprocessing in the conventional fashion.)

Executing said instructions causes controller, 20,
first, to determine whether a communications link exists
between controller, 20, and utilities meter, 262, Auto-
matically, controller, 20, compares particular prepro-
grammed to-262 information to the information at its
particular SPAM-control-information-matrix-switch-
connection@20 register memory (which memory
serves the said function at controller, 20, that a SPAM-
control-information-matrix-switch-connection register
memory serves at each SPAM decoderofthestation of
FIG. 7). No match results which signifies that the
switches of matrix switch, 259, are configured to trans-
fer the input from controller, 20, to switch, 259, to
apparatus different from utilities meter, 262. Not result-
ing in a match causes controller, 20, to input a particular
preprogrammed switch-to-262 instruction to the afore-
mentioned control processor, 20A.

Receiving said instruction causes control processor,
20A,to establish a transmission link between controller,
20, and meter, 262. Automatically, control processor,
20A, executes particular instructions, preprogrammed
at the aforementioned appropriate RAM and ROM
located with said processor, 20A, and under control of
said instructions, causes matrix switch, 259, to configure
its switches in such a waythat the input to switch, 259,
from controller, 20, is switched to transfer information
to the output of switch, 259, that inputs to meter, 262—-
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thereby establishing said link between controiler, 20, :
and meter, 262—and to transfer a particular to-262 in-
struction to said controller, 20. ‘

Receiving said to-262 instruction causes controller,
20, in a predetermined fashion, to place particular to-
262 information at said particular SPAM-control-infor-
mation-matrix-switch-connection-@20 register mem-
ory then to execute particular ones of said if-so-read-
meter-262 instructions.

Executing said ones causes controller, 20, to transmit
the current reading information ofutilities meter, 262,
to a remote metering station computer and cause said
computer to process said information. Automatically,
controller, 20, transmits particular instructions, via said
transmission link, to meter, 262, thereby causing meter,
262, to transmit its particular THIS-READINGinfor-
mation (whichis the current reading information ofsaid
meter), via said said transmission link, to controller, 20;
activates telephone connection, 22; inputs a particular
telephone number (which number is preprogrammed
among said ones) to auto dialer, 24, causing said dialer,
24, to dial said number;establishes a telephone commu-
nication link with a particular remote metering station
computer in the fashion described above; and transmits
said THIS-READINGinformation and information of
the aforementioned unique digital code that identifies
the station of FIG. 7 uniquely to said computer, in a
fashion well knownin the art, causing said computer to
process said information as particular meter reading
information of said station and to respond by transmit-
ting to said controller, 20, via said link, particular read-
ing-received information.

Receiving said reading-received information causes
controller, 20, to deactivate telephone connection, 22,
to discard all information of said Read-Meters-of-
Selected-Stations SPAM message, except information
at the last-meter-reading-identification RAM of said
station, and to commence processing in the conven-
tional fashion. /

(In an alternate meter reading fashion, said if-so-read-
meter-262 instructions are permanently prepro-
grammed at ROM,21,and receiving particular day-of-
month and time information from clock, 18, causes said
controller, 20, at a particular time each month, to exe-
cute said instructions, causing the transmission of meter
reading information of said meter, 262, said remote
metering station, in the above fashion, and the process-
ing of said information at said station. Each station of
the field distribution system, 93, of an intermediate sta-
tion such as FIG. 6 is preprogrammedto function in this
fashion at a different time over the course of a month,
and all stations transmit meter reading information dur-
ing said month.)

(No SPAM decoder at the station of FIG. 7 other
than said decoder, 30, ispreprogrammed with SPAM-
controlled-function-invoking information that matches
said URS-200 execution segment information. Thus,
while a SPAM decodersuch as, for example, decoder,
203 or 218, may detect said Read-Meters-of-Selected-
Stations SPAM message, doing so will cause said de-
coder to discard said message.)

AUTOMATINGU. R. STATIONS. ..
COORDINATING A STEREO SIMULCAST

FIG. 7B illustrates automatic control of one kind of

combined medium presentation—a stereo simulcast.
(In the present invention, turning on or changing a

channelat a receiver, 215, of a television set, 202, causes
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apparatus at said receiver automatically to transmit an
interrupt signal of new-channel-input information and
inputsaid interrupt signal directly to the control proces-
sor, 39J, of the controller, 39, of the decoder, 203, asso-
ciated with said receiver, 215, [which signal said appa-
ratus has means to input directly].)

Atthe station of FIG. 7 and 7B, a subscriber decides
to watch a particular television program the audio of
whichis stereo simulcast on a local radio station, in a

fashion well knownin the art. Said subscriber switches
power on to TV set, 202, and manually selects the
proper channel, which is, for example, channel 13, at
the television tuner, 215, of said set, 202, thereby display
of the video and audio information of the transmission
of said channel.

Switching power on tosaid set, 202, and tuning said
tuner, 215, in this fashion causes said tuner, 215, to input
an interrupt signal of new-channel-input information to
the control processor, 39J, of the controller, 39, of TV
signal decoder, 203, and to commence inputting the
demodulated transmission of said channel to said de-
coder, 203.

Receiving said interrupt signal causes said control
processor, 39J, to cause all apparatus of decoder, 203, to
cease receiving television transmission information and
to delete all previously received SPAM information
(and, in so doing, to set the information at the EOFS
WORD Counter of the EOFS valve, 39F, of said con-
troller, 39 to “00000000”, thereby discarding any previ-
ously received end offile signal information); to cause
the matrix switch, 391, to commencetransferring infor-
mation from EOFS valve, 39F, to its null output; to
cause EOFS valve, 39F, to commence processing de-
tected SPAM information for an endoffile signal; and
to cause all apparatus of decoder, 203, to commence
receiving television transmission information.

Then so inputting said demodulated transmission to
said decoder, 203, causes said decoder, 203, to com-
mence detecting and processing SPAM message infor-
mation embedded in said transmission.

In due course, the program originating studio that
originates the transmission of said channel embeds an
endoffile signal in said transmission, causing the EOFS
valve, 39F, of said controller, 39, to detect said signal
and transfer an interrupt signal of EOFS-signal-
detected information to the control processor, 39J, of
said controller, 39.

Receiving said interrupt signal at said control .proces-
sor, 39J, causes said control processor, 39J, to process
the next received SPAM information as information of

the header of a SPAM message, thereby causing said
controller, 39, to commenceidentifying and processing
the individual SPA.M messages of said detected SPAM
information.

Periodically thereafter, said program originating stu-
dio embeds in said transmission and transmits a particu-
lar Tune-Radio-to-FM-104.1 SPAM message that con-
sists of a “O01” header, an execution segment of particu-
lar activate-simulcast information that is addressed to

URSradio decoders, 210, a meter-monitor segment that
contains the “program unit identification code” infor-
mation ofsaid. particular television program, appropri-
ate padding bits, an information segment that contains
particular 104.1-MHz information, and an end of file
signal.

Said message is detected at said decoder, 203, and
inputted to said controller, 39, in the above described
fashion.
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Receiving said message causes said controller, 39, to
execute particular preprogrammedcontrolled function
instructions that cause said controller, 39, to transfer
said message to the radio decoder, 210, of radio, 209.
First, said controller, 39, determines whether a trans-
mission link exists between said controller, 39, and said
controller, 44. Automatically, said controller, 39, com-
pares particular preprogrammed to-210 information to
the information at its particular SPAM-control-infor-
mation-matrix-switch-connection register memory. No
matchresults which signifies that the switches of matrix
switch, 259, are configured to transfer the input to
switch, 259, from said controller, 39, to apparatus other
than radio decoder, 210. Not resulting in 2 match causes
said controller, 39, to input a particular preprogrammed
switch-203-to-210 instruction to the aforementioned
control processor, 20A, via the aforementioned control
information bus means for communicating particular
switching request control information. /

Receiving said instruction causes control processor,
20A, to establish a transmission link between the con-
troller, 39, of decoder, 203, and the controller, 44, of
decoder, 210. Automatically, under control of particu-
lar preprogrammed instructions, control processor,
20A, causes matrix switch, 259, to configure its switches
in such a way that the input to switch, 259, from the
controller, 39, of decoder, 203, is switched to transfer
information to the output of switch, 259, that inputs to
the buffer, 44G, of the controller, 44, of said decoder,
210, (said controller, 44, being identical to the control-
ler, 39, of FIG. 3A, but the alphanumeric designation of
the componentsofsaid controller, 44, being designated
with a “44” rather than a “39” number)—thereby estab-
lishing said transmission link—andto transfer a particu-
lar to-210 instruction to said controller, 39.

Receiving said to-210 instruction causes said control-
ler, 39, in a predetermined fashion, to place to-210 infor-
mation at said SPAM-control-particular information-
matrix-switch-connection register memory then to exe-
cute particular ones of said controlled function instruc-
tions.

Executing said ones causes said controller, 39, to
transfer said message to the radio decoder, 210,of radio,
09. Automatically, the control processor, 39J, of said
decoder, 203, causes the matrix switch, 391, to com-
mence transferring information to- matrix switch, 259,
and causes the apparatusofcontroller, 39, in the fashion
for transferring a “O1’’ header message described above,
to transfer said Tune-Radio-to-FM-104.1 SPAM mes-

sage, via said communicationslink,to the controller, 44,
of said decoder, 210.

Receiving said SPAM messagecauses said controller,
44, switch power on to and tune radio, 209, to the fre-
quency, 104.1 MHz. (Controller, 44, has means for
transmitting control information from its matrix switch,
44I, to a particular switch, 212, and a particular digital
tuner, 213, that are digitally actuated apparatus, well
knownin the art, that have capacity, respectively, for
switching poweron to radio, 209, and for tuning radio,
209.) Automatically, the control processor, 44J, of said
controller, 44, executes particular preprogrammedacti-
vate-simulcast controlled function instructions, loads
said 104.1-MHz information of the information segment
of said message at particular tune-to working register
memory, and determines that the information at said
working memory does not match information at partic-
ular SPAM-is-tuned-to register memory (which signi-
fies that radio, 209, is not tuned to the radio frequency,
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104.1 MHz). Not resulting in a match causes said con-
troller, 44, to determine, in a predetermined fashion,
that radio, 209, is not on and operating. So determining
causes said controller, 44, under control of said instruc-
tions, to transmit particular preprogrammed instruc-
tions, via said matrix switch,441, to switch, 212, thereby
causing said switch, 212, to switch on and actuate radio,
209; to transmit particular preprogrammedinstructions,
via said matrix switch, 441, to tuner, 213, thereby caus-
ing said tuner, 213, to tuneradio, 209, to said frequency,
104.1 MHz; and to place information of said 104.1-MHz
information at said SPAM-is-tuned-to register memory.
Automatically, the speaker apparatusof said radio, 209,
commencesreceiving information of the radio transmis-
sion of said frequency and emitting the audio sound of
said simulcast.

Thus switching power on to TV set, 202, and select-
ing channel 13 at television tuner, 215, are the only
manual steps necessary to actuate the radio simulcast of
said channelat radio, 209.

In addition, because the station of FIG. 7 (and FIG.
7B) is preprogrammedto collect monitor information,
receiving said Tune-Radio-to-FM-104.1 SPAM mes-
sage also causes the transmission of monitor information
to the onboard controller, 14A,of said signal processor,
200, in the fashion of example #3 above. At decoder,
203, completing the controlled functions invoked by
receiving said message causesthetransfer, via the afore-
mentioned bus means for communicating monitorinfor-
mation, to said onboard controller, 14A,of a first infor-
mation transmission ofthe execution and meter-monitor
information of said message with particular first source
mark information that identifies TV set, 202. At de-
coder, 210, completing the controlled functions invoked
by receiving said message causes the transfer, via said
bus means, to said onboard controller, 14A, of a second
information transmission of the execution and meter-
monitor information of said message with appropriate
source mark information identifying radio, 209.

In the fashion of example #3 above, receiving said
first transmission of monitor information causes said
onboard controller, 14A, to cause a signal record of
prior programmingofTV set, 202, to be recorded atthe
recorder, 16, of signal processor, 200, (and may cause
records to be transferred to a remote location) and
causes said onboard controller, 14A, to initiate a first
signal record, associated with source mark information
that identifies TV set, 202, that is based on the “program
unit identification code” information of said particular
television program in the meter-monitor information of
said Tune-Radio-to-FM-104.1 SPAM message.

In the same fashion, receiving said second transmis-
sion of monitor information causes said onboard con-

troller, 14A, to cause a signal record of prior program-
mingofradio, 209, to be recorded at the recorder, 16, of
signal processor, 200, (and may cause records to be
transferred to a remote location) and causes said on-
board controller, 14A,to initiate a second signal record,
associated with source mark information that identifies
radio, 209, that is based on said “program unit identifi-
cation code” of said Tune-Radio-to-FM-104.1 SPAM

message. However, to minimize unnecessary duplica-
tion, in a predetermined fashion, onboard controller,
14A, determines that TV set, 202/decoder, 203, is the
principal source of information associated with said
“program unit identification code”; retains information
of said “program unit identification code” in said sec-
ond signal record together with information that identi-
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fies said second record as a secondary record of said
first signal record; and retains information at said first
signal record that identifies radio, 209/decoder, 210, as
a secondary source of monitor information associated
with said “program unit identification code.” In so
doing, onboard. controller, 14A, consolidates signal
record information of two different monitor informa-
tion transmissions that contain different source mark

information but common “program unit identification
code” information.

(If receiving said Tune-Radio-to-FM-104.1 SPAM
message causes decryption at decoder, 203, as receiving
the first message of example #4 caused decryption,
receiving said Tune-Radio-to-FM-104.1 SPAM de-
coder, 203, causes, in the fashion of example #4, the
decrypting of said message at decoder, 203, and thereaf-
ter, the processing of the unencrypted information of
said message. Said processing includes 0 processing at
signal processor, 200, as in example #4, of meter and
monitor information transferred from decoder, 203.

Said processing includes the transmitting of unen-
crypted information of said message from decoder, 203,
to decoder, 210; the execution of the controlled func-
tions invoked at decoder, 210, by receiving said mes-
sage; the transmission of monitor information of said
message, in the fashion of example #3, from decoder,
210, to signal processor, 200. and the processing of said
monitor information at signal o processor, 200, in the
fashion of example #3.)

(In the present invention, switching power on to a
radio, 209, or changing a frequency at a radio, 209,
causes apparatus at said radio, 209, automatically to
transmit an interrupt signal of new-frequency-input
information and input said interrupt signal directly. to
the control processor, 44J, of the controller, 44, of the
decoder, 210, associated with said radio, 209 [which
signal said apparatus has means to input directly].)

Switching power on to said radio, 209, and tuning
radio, 209, to said frequency, 104.1 MHz, causes de-
coder, 210, to commence processing SPAM message
information in the transmission of said frequency. In the
fashion of TV set, 202, and decoder, 203, above, switch-
ing on and tuning radio, 209, causes said radio, 209, to
input an interrupt signal of new-frequency-input infor-
mation to the control processor, 44J, of the controller,
44, of radio decoder, 210, and to commenceinputting
the received transmission of said frequency to said de-
coder, 210, (which decoder, 210, does not include the
radio receiver circuitry, 41, of FIG. 2B because the
transmission input decode, 210, is the transmission al-
ready received by the receiver circuitry of radio, 209,
and which inputis input directly to the radio decoder,
42, apparatus of said decoder, 210).

In the samefashion, receiving said interrupt signal of
new-frequency-input information causes said controller,
4, to delete all previously received SPAM information,
to commence processing detected SPAM information
for an end offile signal, and to discard all detected
SPAM information until and end offile signal is de-
tected.

In due course, the program originating studio that
originates the transmission of said frequency embeds an
end offile signal in said transmission, causing said con-
troller, 4, to detect said signal and commenceidentify-
ing and processing the individual SPAM messages of
said detected SPAM information.

Periodically thereafter, said program originating stu-
dio embeds in said transmission and transmits a particu-

15

20

25

30

35

40

45

50

35

60

65

230
lar Activate-Stereo-Output SPAM message that con-
sists of a “01” header, an execution segmentof particu-
lar activate-speakers information that is addressed to
URSsignal processors, 200, a meter-monitor segment
that contains secondary “program unit identification
code” information of the audio program unit of said
radio transmission and primary “program unit identifi-
cation code” information of said particular television
program, and appropriate padding bits, an information
segment that contains information of television channel
13 and radio frequency 104.1 MHz, and an end offile
signal.

Said message is detected at said decoder, 210, and
inputted to said controller, 44.

Receiving said message causes said controller, 44, to
execute particular preprogrammedcontrolled function
instructions that cause said controller, 44, to transfer
said message to the controller, 20, of signal processor,
200. Automatically, said controller, 44, compares par-
ticular preprogrammed to-20 information to the infor-
mation at its particular SPAM-control-information-
matrix-switch-connection register memory. No match
results which signifies that the switches of matrix
switch, 259, are configured to transfer the input to
switch, 259, from said controller, 44, to apparatus differ-
ent from said controller, 20. Not resulting in a match
causes said controller, 44, to input a particular prepro-
grammed switch-210-to-20 instruction to the aforemen-
tioned control processor, 20A, via the aforementioned
control information bus means for communicating
switching request information.

Receiving said instruction causes control processor,
20A,to establish a control information transmission link
between said controller, 44, and said controller, 20.
Automatically, under control of particular prepro-
grammed instructions, control processor, 20A, causes
matrix switch, 259, to configure its switches to transfer
the input from said controller, 44, to the output of
switch, 259, that inputs to said controller, 20—thereby.
establishing said transmission link—and transfers a par-
ticular to-20 instruction to said controller, 44.

Receiving said to-20 instruction causes said control-
ler, 44, to transfer said Activate-Stereo-Output message
to said controller, 20. Automatically, in a predeter-
mined fashion, controller, 44, places particular to-20
information at said SPAM-control-information-matrix-
switch-connection register memory then executes par-
ticular ones of said controlled function instructions.
Automatically, under control of said ones, said control-
ler, 44, causes its matrix switch, 441, to commencetrans-
ferring information to matrix switch, 259, and causes, in
the fashion for transferring a “01” header message de-
scribed above, transfers said Activate-Stereo-Output
SPAM message, via said link, to said controller, 20.

Receiving said SPAM message causes said controller,
20, to determine that certain preconditions are satis-
fied—moreprecisely, that TV set, 202, and radio, 209,
are tuned, respectively, to the proper television channel
and the radio frequency of the stereo simulcast. Auto-
matically, controller, 20; executes particular prepro-
grammed conditional-speaker-activation controlled
function instructions; loads the information oftelevision
channel 13 and radio frequency 104.1 MHzofthe infor-
mation segment of said message at particularfirst and
second register memory respectively; causes control
processor, 20A, to cause matrix switch, 259, to establish
a communications link between controller, 20, and the

control processor, 39J, of decoder, determines, in a
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predetermined fashion, that information of the channel
to which TV set, 202, is tuned matches the television
channel 13 information at said first register memory;
causes control processor, 20A, to cause matrix switch,
259, to establish a communications link between con-
troller, 20, and the control processor, 44J, ofdecoder,0;
and determines, in a predetermined fashion, that infor-
mation of the frequency to which radio, 209, is tuned
matches the radio frequency 104.1 MHz information at
said second register memory. Determining a match
with said television channel 13 information and a match

with said radio frequency 104.1 MHz information satis-
fies said certain preconditions and causes controller, 20,
to execute particular station-specific-stereo-simulcast
instructions.

Station-specific-stereo-simulcast instructions reflect
the particular fashion in which the subscriber of any
given station wishes to have audio ofstereo simulcasts
outputted at his station, and preprogrammedstation-
specific-stereo-simulcast instructions vary from sub-
scriber station to subscriberstation.

Executing the particular station-specific-stereo-simul-
cast instructionsofthe station of FIGS. 7 and 7C causes
the controller, 20, of said station to cause stereo speaker
system, 263 to emit the audio sound ofsaid transmission
in a particular fashion and causes apparatus of TV set,
202, and. of radio, 209, to cease emitting sound. Auto-
matically, controller, 20, transmits switch control infor-
mation to matrix switch, 258, that causes said switch, 58,
to configure its switches in such a way that the pro-
gramming input to switch, 258, from radio, 209, (which
inputs the audio information received at radio, 209) is
switchedto transfer information to the output ofswitch,
58, that inputs to speaker system, 263; causes control
processor, 20A, to cause matrix switch, 259, to establish
a communications link between controller, 20, and
speaker system, 263; and causes speaker system, 263, to
switch power on and commenceoperating, in a fashion
well known in the art, at a particular so-called “bal-
ance” and a particular sound emitting volume. In so
doing, controller, 20, causes speaker system, 263, to
commence receiving and emitting sound of the audio
information of the stereo simulcast radio transmission

received at radio, 209, in a particular fashion. Then
automatically, under control of said station-specific-
stereo-simulcast instructions, controller, 20, causes con-
trol processor, 20A, to cause matrix switch, 259, to
establish a communications link between controller, 20,

and the control processor, 39J, of decoder, 203; causes
TV set, 202, in a predetermined fashion, to cease emit-
ting sound of received audio; causes control processor,
20A, to cause matrix switch, 259, to establish a commu-
nications link between controller, 20, and the control
processor, 44J, of decoder, 210; and causes radio, 209, in
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a predetermined fashion, to cease emitting sound of 55
received audio. In so doing, controller, 20, causes
speaker system, 263, to be the only apparatus of the
station ofFIG. 7 emitting soundofsaid stereo simulcast.

(At otherstations where said Activate-Stereo-Output
SPAM messageis received, said certain preconditions
may not besatisfied—at one given station, for example,
the radio, of may be tuned to radio frequency 104.1
MHz but the TV set, 202, may be tuned to a channel
other than television channel 13 which would signify
that the subscriber of said station was not viewing a
simulcast. Said stations would not execute station-

specific-stereo-simulcast instructions. Instead, other
instructions would be executed, and said instructions
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might, for example, merely discard all information of
said Activate-Stereo-Output SPAM message. And at
stations where station-specific-stereo-simulcast instruc-
tions are executed, the executed instructions, which are
station specific and vary from station to station, will
cause different functioning at different stations. For
example, balance and sound emitting volume can vary
from station to station, and at somestations,radios, 209,
and/or TV sets, 202, may continue emitting sound of
received audio.)

Thus, by switching power on to TV set, 202, and
selecting channel 13 at television tuner, 215, said sub-
scriber not only actuates automatically the radio simul-
cast of said channel at radio, 209, but also causes the
apparatusofhis station automatically to emit the sound
of the received audio in his own predetermined fashion.

And automatically, monitor information is collected
at signal processor, 200, that reflects the operation of
speaker system, 263.

Because the information of said Activate-Stereo-Out-

put SPAM messageis transmitted periodically in said
radio programming transmission, a subsequent instance
of said information is received at speaker system, 263,
embedded in the audio information received (via
switch, 258) from radio, 209. Receiving said subsequent
instance causes the SPAM decoderapparatus associated
(in the fashion of the decoder, 285, if FIG. 5) with said
speaker system, 263, to detect the Activate-Stereo-Out-
put SPA.M messageinformation of said instance and to
transfer to the onboard controller, 14A, of signal pro-
cessor, 200, via the aforementioned bus means for com-
municating monitor information, a particular third
transmission of monitor information containing the exe-
cution and meter-monitor information of said instance,

with appropriate source mark information identifying
speaker system, 263.

In the fashion described above, receiving said third
transmission of monitor information causes said on-
board controller, 14A, to cause a signal record of prior
programming of speaker system, 263, to be recorded at
the recorder, 16, of signal processor, 200, (and may
cause records to be transferred to a remote location)
and causes said onboard controller, 14A, to initiate a

third signal record, associated with source mark infor-.
mation that identifies speaker system, 263, that is based
on the aforementioned secondary “program unit identi-
fication code” information of the audio program unit of
said radio transmission. However, to minimize unneces-
sary duplication, in a predetermined fashion, onboard
controller, 14A, determines that radio, 209/decoder,
210, is the principal source of information associated
with said secondary “program unit identification code”;
retains information of said secondary “code” in said
third signal record together with information that iden-
tifies said third record as a subordinate record of the

aforementioned second signal record; and retains infor-
mation at the aforementioned first signal record that
identifies speaker system, 263, as a tertiary source of
monitor information associated with the “program unit
identification code’’ information ofsaid particular tele-
vision program. In so doing, onboard controller, 14A,
consolidates signal record information of three different
monitor information transmissions that contain different

source mark information but common “program unit
identification code” information.
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AUTOMATING U.R. STATIONS... RECEIVING
SELECTED PROGRAMMING

FIG.7C illustrates methods for monitoring multiple
programming channels, selecting programming and
information ofinterest, and receiving said selected pro-
gramming and information.

The microprocessor, 205, of the station of FIG. 7 and
7C,is preprogrammedto hold records of a portfolio of
stocks and to receive and process automatically news
items about said stocks and about theindustries of said

stocks. The signal processor, 200, of said station is pre-
programmed at the RAM associated with the control
processor, 39J, of the controller, 39, of its decoder, 30,
with particular news-items-of-interest information that
includes identification information of the particular
stocks in said portfolio and at its controller, 20, with
particular cause-selection instructions that control said
controller, 20, in selecting transmissions of news items
of interest.

One company whosestock is preprogrammedatsaid
microprocessor, 205, is the American Telephone and
Telegraph Company whosestockis identified by partic-
ular binary information of “T’”. And among the news-
items-of-interest information at said RAM is an instance

of said binary information of “T”.
Tworemote stations—remote news-service-A station

and remote news-service-B station—transmit, from geo-
graphically separate locations, two different broadcast
print transmissions.

The intermediate transmission station of FIG. 6 re-
ceives and retransmits information the transmissions of

said remote stations on digital data channels A and B,
respectively, that are inputted to converter boxes, 222
and 201, and to signal processor, 200. (Other intermedi-
ate stations receive and retransmit information of said

transmission on other channels.)
Each remote station transmits each particular news

item within the particular format of a Transmit-News-
Item SPAM message, and receiving any given message
in a Transmit-News-Item SPAM message format causes
the computer, 73, of any given intermediate transmis-
sion station to transmit a particular Select-News-Item
message a particular preprogrammed number of times
in a particular Select-Digital-News-Item message for-
mat then to transmit the information of said news items

within a message that is transmitted particular Specific-
Digital-News-Item message format.

In due course, said remote news-service-A station
transmits a particular AT&T newsitem in a particular
Transmit-AT&T-News-Item message that is in said
Transmit-News-Item SPAM message format and that
consists of an “01” header, an execution segment of
particular transmit-news-message information that is
addressed to ITS computers, 73, a meter-monitor seg-
ment that contains the “program unit identification
code”information of said AT&T newsitem and subject
matter information of said binary information of “T”,
appropriate padding bits, an information segment that
contains said AT&T newsitem, and an endoffile signal.

Receiving said Transmit-AT&T-News-Item message
causes the computer, 73, of the station of FIG. 6 to
transmit a particular preprogrammed numberof times
on digital data channel A a particular Select-AT&T-
News-Item message then to transmit a particular Specif-
ic-AT&T-News-Item message. (Receiving said Trans-
mit-AT&T-News-Item message causes a computer, 73,
at each one of said other intermediate transmission sta-
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tions to cause the transmission of similar messages on a
selected channel a each ofsaid stations.) Said Select-
AT&T-News-Item message is in said Select-Digital-
News-Item message format and consists of an “01”
header; an execution segmentof particular select-news-
item information that is addressed to URSsignal proces-
sor, 200; a meter-monitor segment that consists of the
meter-monitor information of said Transmit-News-Item

SPAM message plus information that identifies said
intermediate station (the format information of said
meter-monitor information being modified to reflect the
addition of said information that identifies said station);
appropriate padding bits; an information segment that
contains the binary information of “T” information of
said subject matter information; and an endoffile sig-
nal. The particular numberoftimes that any given inter-
mediate station transmits said message is the numberof
times necessary to permit apparatus of a signal proces-
sor, 200, at each subscriber station of said intermediate
station, functioning in the fashion of example #5, to
detect and process at least one instance of said Select-
AT&T-News-Item message and to permit apparatus
each station then to tune to the transmission of a se-

lected digital data channel and receive, in the fashion
described below, said Specific-AT&T-News-Item mes-
sage message. And said Specific-AT&T-News-Item
message is in said Specific-Digital-News-Item message
format consists of an “01” header; an execution segment
of particular process-news-item information that is ad-
dressed to URS microcomputers, 73; a meter-monitor
segmentthatis identical to the meter-monitor segment
of said Select-AT&T-News-Item message; appropriate
paddingbits; an information segment that contains the
information of said AT&T newsitem; and an endoffile
signal.

At the station ofFIG. 7 and 7C,signal processor, 200,
scans sequentially all channels at its switch, 1, mixer,3,
and decoder, 30, in the fashion of example #5.

In due course, one instance of said Select-AT&T-
News-Item message is detected at said decoder, 30, and
inputted to the controller, 39, of said decoder, 30.

Receiving said Select-AT&T-News-Item message
causes said controller, 39, to transmit said message to
the controller, 20, of said signal processor, 200. Auto-
matically, controller, 39, executes particular prepro-
grammed controlled function instructions that cause
said controller, 39, to load the binary information of
“T” information of the information segment of said
message at particular working register memory and
determine that the information at said memory matches
the aforementioned binary information of “T” that is
among the news-items-of-interest information at the
RAMassociated with control processor, 39J. Deter-
mining a match causes said controller, 39, to transmit
said message, with channel mark information that iden-
tifies the particular channel in which said message was
embedded, to said controller, 20, via control informa-
tion transmission means and to continue functioning in
the fashion of example #5.

Receiving said message causes said controller, 20, to
cause a selected cable converter box, 222, to receive the
transmission identified by said channel mark; to cause
All signal decoder, 290, (which is identical to the TV
signal decoder of FIG. 2A with the added capacity of
the radio signal decoder of FIG. 2B to receive, detect,
and input SPAM information embedded in radio fre-
quency transmissions to a controller, 39, plus the added
capacity of the other signal decoder of FIG. 2C to
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receive, detect, and input SPAM information embedded
in other frequency transmissions to said controller, 39)
at microcomputer, 205, to receive the transmission of a
particular television frequency transmission and to com-
menceprocessing detected SPAM information for an
endoffile signal; and to establish a programmingtrans-
mission link between said selected box, 222, and All

signal decoder, 290, at microcomputer, 205. Automati-
cally, controller, 20, executes the instructions of a par-
ticular preprogrammed controlled function (that is dif-
ferent from the function invoked by said messageat said
controller, 39). Automatically, controller, 20, estab-
lishes a control information transmission link between
controller, 20, and the tuner, 223, of said selected box,
222, by inputting a particular instruction to control
processor, 20A, that causes control processor, 20A, to
cause matrix switch, 259, to configure its switches in
such a waythatits input from controller, 20, is switched
to its output that inputs to said tuner, 223. Then receiv-
ing a particular to-223 instruction from. said control
processor, 20A, causes controller, 20, to transmits par-
ticular instructions, via said control information trans-
mission link, to said tuner, 23, thereby causing said
tuner, 223, to tune its associated cable converter box,
222, the to the particular channel transmission of said
multi-channel cable transmission that is identified by
said channel mark. Automatically, controller, 0, estab-
lishes a control information transmission link between
controller, 20, and said decoder, 290, by inputting a
particular instruction to control processor, 20A, that
causes control processor, 20A, to cause matrix switch,
259, to configure its switches to transfer information
from its input from controller, 20, to its output that
inputs to said decoder, 290. Then receiving a particular
to-290 instruction from said control processor, 20A,
causes controller, 20, to input an interrupt signal of
new-channel-input information, in a predetermined
fashion, to the control processor, 39J, of the controller,
39, of said decoder, 290. Receiving said interrupt signal
causes said control processor, 39J, to delete all previ-
ously received SPAM information; to cause its associ-
ated matrix switch, 391, to commencetransferring infor-
mation from the EOFS valve, 39F,to its null output;
and to cause said EOFS valve, 39F, to commence pro-
cessing detected SPAM information for an endoffile
signal. Then automatically, controller, 20, inputs switch
control instructions to matrix switch, 258, thereby caus-
ing matrix switch, 258, to configure its switches in such
a way that the input to switch, 258, from cable con-
verter box, 222, is switched to transfer information to
the output of switch, 258, that inputs to said decoder,
290. In so doing, controller, 20, causes said decoder,
290, to commencereceiving the programming transmis-
sion of digital data channel A and causes said decoder,
290, to commence detecting and processing SPAM
message information embeddedin said transmission.

In due course, a subsequent instance of said Select-
AT&T-News-Item messageis transmitted on said chan-
nel A, causing the EOFS valve, 39F, of said decoder,
290, to detect the end offile signal of said message and
causing the controller, 39, of said decoder, 290, to com-

— 0

_ 5

20

236
instance of said message causes decoder, 290, merely to
discard said message.)

In due course, said Specific-AT&T-News-Item mes-
sage is transmitted on said channel A.

Transmitting said message causes decoder, 290, to
detect and input said message to the controller, 39, of
said decoder, 290.

Receiving said message causes said coniroiler, 39, to
cause microcomputer, 205, to process information of
said message. Automatically, controller, 39, executes
the instructions of a particular preprogrammed con-
trolled function and inputs to an input buffer of mi-
crocomputer, 205, a particular input-from-290 com-
puter job that consists of process-this-data-input-from-
290 instructions and particular data. Said data includes
the meter-monitor information of said message and the
information of the information segment of said mes-
sage—that is, said AT&T news item.

In due course and in a predetermined fashion, mi-
crocomputer, 205, processes said job; determines that
the preprogrammed instructions entered by the sub-
scriber of the station of FIG. 7 and 7C areto printat
printer, 221, data of any job of process-this-data-input-
from-290 instructions; and causes said AT&T newsitem
to be printed at said printer, 221. Automatically, mi-

_ erocomputer, 205, executes particular preprogrammed
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menceidentifying and processing the individual SPAM _
messages detected in the transmission of said channel A.
(Said decoder, 290, is not preprogrammed with any
controlled-function-invoking information that matches
the execution segment information of a said Select-
AT&T-News-Item message, so receiving any given

instructions and inputs a particular switch-205-to-221
instruction to the controller, 20, of signal processor,
200. Receiving said instruction causes said controller,
20, to input particular switch control instructions to
matrix switch, 258, thereby causing matrix switch, 258,
to configure its switches in such a way that the input to
switch, 258, from microcomputer, 205, is switched to
transfer information to the output of switch, 258, that
inputs to said printer, 221. Then automatically, mi-
crocomputer, 205, transfers said data to said printer,
221. In so doing, microcomputer, 205, causes printer,
221, in a predetermined fashion, to print said AT&T
newsitem. (Said preprogrammedinstructions entered
by the subscriber might cause said microcomputer, for
example, then to establish a programming communica-
tion link with computer memory unit, 256, and to cause
said unit, 256, to record said AT&T newsitem.)

Receiving the aforementioned instance of said Select-
AT&T-News-Item message and said Specific-AT&T-
News-Item message at the station of FIG. 7 also causes
processing of monitor informationat said signal proces-
sor, 200, in the fashions described above. After transfer-
ring the information of said Select-AT&T-News-Item
messageto said controller, 20, said controller, 39, auto-
matically transfers monitor information of said message
to buffer/comparator, 14, thereby causing the onboard
controller, 14A, to process information of the availabil-
ity at said station of said AT&T news item. After exe-
cuting the controlled functions invoked by said Specif-
ic-AT&T-News-Item message,said controller, 20, auto-—
matically transfers monitor information of said message
to buffer/comparator, 14, thereby causing the onboard
controller, 14A, to process information of the use of
said AT&T news item at microcomputer, 205. And
receiving said data at printer, 221, causes other decoder,
227 (see FIG.5), in a predetermined fashion, to detectin
said data the meter-monitor information of said Specif-
ic-AT&T-News-Item message and to transmit said me-
ter-monitor information to signal processor, 200,
thereby causing said onboard controller, 14A,to retain
monitor information and initiate a secondary signal
record in the fashion described above.
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Automating U. R.Stations ... More on Example #7..
. Receiving Selected Programming and Combining

Selected URS Microcomputers, 205, Automatically to
the Computer System of a Selected Programming

Transmission

In the present invention, the computer information of
any given combined medium combining is processed by
a computer system that consists of a plurality of com-
puters each of whichis at a subscriber station andall of
which process, in parallel, and output their specific
information under control of one transmission of em-

bedded computer programming inputted to said system
at a program originating studio. The FIG. 1C combin-
ing of the “Wall Street Week” example provides one
example of such a combining. The computer system of
said example consists of a plurality of microcomputers,
205, each of which is at a different subscriber station,
and the program originating studio that originates trans-
mission of the “Wall Street Week” programming em-
beds and transmits a series of SPAM messages that
control all of said microcomputers, 205. Under control
of the first message, each one ofsaid plurality of mi-
crocomputers, 205, generates its own specific FIG. 1A
information. Then, under control of the second mes-
sage, each of said microcomputers, 205, combines its
specific FIG. 1A information with transmitted FIG. 1B
information, and all of said microcomputers, 205, dis-.
play their specific FIG. 1C images (which differ from
station to station).

The present invention includes capacity whereby
SPAM message information transmitted by any given
program originating studio can cause a plurality of
selected computers to select programming in the fash-
ion described above, and in so doing, to combine to an
come under control of the computer system of said
studio.

For example, all URS microcomputers, 205, of a
large plurality of subscriber stations (of which the sta-
tion of FIGS. 7 and 7C is one station) are prepro-
grammed with particular program-unit-of-interest in-
formation and with particular station-specific-televi-
sion-program-selection-and-display instructions. Said
program-unit-of-interest information includes informa-
tion of particular television programs that the subscrib-
ers of the stations of said microcomputers, 205, wish to
view when said programsare transmitted. Some among
said television programs are combined medium televi-
sion programs.Said station-specific-television-program-
selection-and-display instructions reflect the specific
fashion in which any selected oneofsaid programs is to
be selected and displayed when said program is trans-
mitted. .

The program-unit-of-interest information prepro-
grammedat the microcomputer, 205, of the station of
FIGS. 7 and 7C includes particular specific-WSW in-
formation that reflects the wish of the subscriber of said

station to view (or record) said “Wall Street Week”
program whensaid program is transmitted. In a prede-
termined fashion, said subscriber has caused to be in-
cluded in said program-unit-of-interest information.
(Microcomputers, 205, of selected other stations of said
large plurality of stations are also so preprogrammed.)
The  station-specific-television-program-selection-and-
display instructions at the microcomputer, 205, of the
station of FIGS. 7 and 7C includes particular informa-
tion that said subscriber will pay up to a certain limit—-
for example, twenty-five cents—to be permitted to re-
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ceive said program and that, if the TV set, 202, of said
station is switched off when information of the transmis-
sion of said program is detected, power should be
switched. on to said TV set, 202, and said program
should be displayed at the monitor, 202M,of said set
and, in addition, power should be switched on to the
video recorder/player, 217, of said station, and said
program should be recorded at said recorder/player,
217.

The signal processor, 200, of said station scans se-
quentially all received television transmission channels
in the fashion described above and is preprogrammedat
the RAM associated with the control processor, 39J, of
its decoder, 30, to respond in a particular controlled
function fashion whenever a SPAM message with an
execution segment of particular available-television-
program informationis detected. Said signal processor,
200, has capacity for actuating and tuning TV set, 202,
and video recorder, 217, and for controlling microcom-
puter, 205.

(The microcomputers, 205, of selected other stations
of said large plurality of stations are also prepro-
grammed with select-WSW information and with sta-
tion-specific-television-program-selection-and-display
instructions [which instructions differ from station to
station], and the signal processors, 200, of said stations
are preprogrammed function in the same fashion as the
signal processor, 200, ofthe station of FIGS. 7 and 7C.)

The program originating studio that originates the
“Wall Street Week” program originates, embeds, and
transmits the programming in the encrypted fashion of
example #7 above, and the intermediate transmission
station of FIG.6 receives and retransmits said program-
ming, in the fashion of example #7, on cable channel 13
which is inputted, at the station of FIGS. 7 and 7C, to
converter boxes, 222 and 201, and to signal processor,
200. (Other intermediate stations receive and retransmit
information of said transmission on other channels, and

the aforementioned specific-WSW information [that is
included in program-unit-of-interest information] is
specified above, in example #7.)

Before transmitting any given program unit oftelevi-
sion programming, any given program originating stu-
dio transmits a particular intermediate-station-control
message in the particular format of a Prepare-To-
Retransmit-Television-Program-Unit SPAM message,
and receiving any given SPAM messagein said format
causes the computer, 73, of any given intermediate
transmission station to generate a particular series of
messages and retain complete information of said mes-
sages at particular memory locations, to prepare partic-
ular apparatusof said station to retransmit the program-
mingof said program unit, and to transmit said retained
messages in a particular fashions at particular times.

The cable program controller & computer, 73, of
each intermediate station is preprogrammed with
schedule information that reflects the particular time at
which and the channel on which said station will re-

transmit said “Wall Street Week” program. The partic-
ular channel information of the computer, 73, of the
station FIG. 6 is CC13 and the particular time informa-
tion is particular-8:30, reflecting that said station is
schedule to retransmit said program on cable channel 13
at a particular 8:30 PM time (whichis the time at which
the program originating studio that originates the “Wail
Street Week” program transmits the so-called “live”
programmingof said program.(A particular other com-
puter, 73, is preprogrammed with particular channel
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information of CC11 and particular time information of
particular-9:30, reflecting that the station of said other
computer, 73, is schedule to retransmit said program,
so-called “time delayed,” on cable channel 11 at a par-
ticular 9:30 PM time.)

In due course, the program originating studio that
originates the transmission of said “Wall Street Week”
program transmits a particular Prepare-To-Retransmit-
WSW message (whichis the particular intermediate-
station-control message of said “Wall Street Week”
program) in said Prepare-To-Retransmit-Television-
Program-Unit format, and said message consists of an
“01” header; an execution segment of particular load-
and-execute information that is addressed to ITS com-

puters, 73; a meter-monitor segment that contains the
“program unit identification code” information of said
“Wall Street Week” program; appropriate paddingbits;
an information segment of particular incorporate-and-
retain-Select-WSW-Program-Unit-SPAM-message_in-
structions that include particular generally applicable
please-fully-enable-WSW-on-XXXX-at-YYYYYYY-
YYYYYYYY information and specific-WSW informa-
tion, particular incorporate-and-retain-Specific-WSW-
Enabling-message instructions that include the afore-
mentioned particular enable-WSW instructions, partic-
ular timing instructions that include particular-8:30-PM
information, and particular interconnect-and-encrypt-
the-audio-of-WSW instructions; and an end of file sig-
nal.

Receiving said Prepare-To-Retransmit-WSW mes-
sage causes apparatusof the station of FIG. 6 to input
the information of the information segmentof said mes-
sage to the computer, 73, of said station and to execute
the information so inputted as a machine language job.
(Receiving said message causes apparatus at othersta-
tions to function similarly.)

Executing said incorporate-and-retain-Select-WSW-
Program-Unit-SPAM-message instructions causes said
computer, 73, to generate particular please-fully-enable-
WSW-on-CC13-at-particular-8:30 information and a
particular Select-WSW-Program-Unit SPAM message
and to retain said message at particular Select-Program-
Unit-Message-to-Transmit memory. Automatically,
said computer, 73, generates said please-fully-enable-
WSW-on-CC13-at-particular-8:30 information by re-
placing the information of particular variables, XXXX
and YYYYYYYYYYYYYYY,in said generally appli-
cable please-fully-enable-WSW-on-XXXX-at-YYYYY-
YYYYYYYYYY information with said CC13 and said

particular-8:30 information that are preprogrammed at
said computer, 73, and that reflect that the schedule of
the intermediate station of said computer, 73. Said Se-
lect-WSW-Program-Unit message consists of an “01”
header; an execution segment of information that is
identical to the aforementioned available-television-

program information; a meter-monitor segment that
consisis of the meter-monitor information of said Pre-

pare-To-Retransmit-WSW message plus information
that identifies said intermediate station (the format in-
formation of said meter-monitor information being
modified to reflect the addition of said information that

identifies said station); appropriate padding bits; an in-
formation segment of generally applicable determine-
whether-to-select instructions of said Transmit-Select-

WSW message that contain said particular specific-.
WSW information and said please-fully-enable-
WSW-on-CC13-at-particular-8:30 information; and an
end offile signal.
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(The modified meter-monitor format information in
said message is preprogrammedin said incorporate-and-
retain-Select-WSW-Program-Unit-SPAM-message _in-
structions and is caused, by said instructions, to replace
the meter-monitor format information of said Prepare-
To-Retransmit-WSW message message to reflect the
addition of the aforementioned informationthat identi-
fies the station of FIG. 6. In other words, a station
specific identification datum is added at each station to
the meter-monitor information of said Prepare-To-
Retransmit-WSW message. Thestation specific identifi-
cation data vary from station to station. However,all
station specific identification data are in the same format
and are added to said meter-monitor information in the
same fashion. Hence,all instances of Select-WSW-Pro-
gramh-Unit message meter-monitor information are in
the same format.)

(Executing said incorporate-and-retain-Select-WSW-
Program-Unit-SPAM-message instructions causes said
other computer, 73, that is preprogrammed withpartic-
ular CC11 and particular-9:30 information to generate
particular _please-fully-enable-WSW-on-CC11-at-par-
ticular-9:30 information that reflects the schedule ofthe
station of said other computer, 73, and to incorporate
said information into the information segment of the
station specific Select-WSW-Program-Unit SPAM
message of said station.)

Executing said incorporate-and-retain-Specific-
WSW-Enabling-message instructions causes the com-
puter, 73, of the station of FIG.6 to generate a Specific-
WSW-Enabling-message, which is the aforementioned
local-cable-enabling-message (#7), and to retain said
message at particular Specific-WSW-Enabling-Mes-
sage-to-Transmit memory. All information of said mes-
sage is preprogrammedat said computer, 73, prior to
the executing of said. instructions (including the afore-
mentioned enable-WSW instructions and enable-WSW-

‘programming information that are preprogrammed in
said incorporate-and-retain-Specific-WSW-Enabling-
message instructions), and said incorporate-and-retain-
Specific-WSW-Enabling-message instructions. cause
said computer, 73, to select the specific preprogrammed
information of said message from amongall the prepro-
grammedinformation of said computer, 73, and to as-
semble said selected information at said memory. When
assembled, said message consists of an “01” header; an
execution segment of particular preprogrammed ena-
ble-next-program-on-CC13 information that is ad-
dressed to URSsignal processors, 200; a meter-monitor
segment whose information is identical to the meter-
monitor information of said Select-WSW-Program-Unit
SPAM message; appropriate padding bits; an informa-
tion segment that contains particular enable-CC13 in-
structions and said enable-WSW instructions which
include said enable-WSW-programming information;
and an endoffile signal.

Executing said timing instructions, causes each inter-
mediate station to commencetransmitting its station
specific Select-WSW-Program-Unit SPAM message at
a station specific time; to transmit said message over and
over for a station specific interval of time; to execute
said interconnect-and-encrypt-the-audio-of-WSW  in-
structionsat a particular time; and to transmitits station
specific Specific-WSW-Enabling-message after a par-
ticular enabling time The particular time at which any
given station commencestransmitting its station specific
Select-WSW-Program-Unit SPAM message is before
the minimum time prior to the commence enabling time
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of said station necessary for each subscriber station of
said intermediate station, functioning in the fashion of
example #5, to detect and process at least one instance
of said Select-WSW-Program-Unit message and then to
tune to the transmission of a selected master cable con-

trol channel and receive, in the fashion described be-
low, the station specific Specific-WSW-Enabling-mes-
sage ofits intermediate transmission station. The partic-
ular numberoftimes that any given intermediate station
transmits its station specific Select-WSW-Program-Unit
SPAM messageis the number of times necessary to
permit apparatus of a signal processor, 200, at each
subscriber station of said intermediate station to detect

and process at least one instance of said Select-WSW-
Program-Unit message.

In due course, executing said timing instructions
causes the computer, 73, of the station of FIG. 6 to
commencetransmitting the SPAM messageatits partic-
ular Select-Program-Unit-Message-to-Transmit mem-
ory, which is its-station specific Select-WSW-Program-
Unit SPAM message, embeddedin the normal transmis-
sion location of cable channel 13.

Subsequently, executing said timing instructions
causes said computer, 73, to execute said interconnect-
and-encrypt-the-audio-of-Wsw instructions.

Executing said last named instructions causes said
computer, 73, to cause apparatus of said station to re-
ceive the transmission of the program originating studio
ofthe “Wall Street Week” program;to inputsaid trans-
mission, via the matrix switch, 75, of said station, to
particular apparatus, well knownin theart, that encrypt
the audio portion of said transmission and output the
video and encrypted audio portions of said transmission
in proper synchronization; to cause said apparatus to
encrypt the information of said audio portion using a
particular preprogrammed cipher algorithm C and ci-
pher key Ca; and to transfer the output of said appara-
tus, via matrix switch, 75, to field distribution system,
93, via the particular modulator, 82, 86, or 90, of cable
channel 13.

In due course, while scanning sequentially all chan-
nels in the fashion of example #5, the apparatus of the
signal processor, 200, of the station of FIGS. 7 and 7C
detects one instance of the Select-WSW-Program-Unit
SPAM messageofthe station of FIG. 6 and inputs said
message to the controller, 39, of the decoder, 30, of said
signal processor, 200.

Receiving said Select-WSW-Program-Unit message
causes the apparatus of said signal processor, 200, to
input said message to the microcomputer, 205, of said
station. Automatically, said controller, 39, determines
that the execution segment of said message matchesits
preprogrammed  available-television-program _con-
trolled-function-invoking information; executes the as-
sociated controlled function instructions; inputs said
message to the buffer/comparator, 8, of said signal pro-
cessor, 200; and to inputs particular step-completed
information to said controller, 20. (Receiving said infor-
mation causes controller, 20, to cause the relevant appa-
ratus of said signal processor, 200, to commence func-
tioning to identify program unit identification signal
information in the fashion described in example #5.)
Receiving said message causes buffer/comparator, 8, to
input said message to controller, 12. Receiving said
message causes controller, 12, to execute particular
preprogrammed controlled function instructions; to
establish a control information communications link ,
via matrix switch, 259, to the buffer, 39G, of the con-
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troller, 39, of said decoder, 203; to transfer said message,
via said link, to said buffer, 39G.

Receiving said Select-WSW-Program-Unit message
causes decoder, 203, to execute the information of the
information segment of said message as a machine lan-
guage job. Automatically, control processor, 39J, exe-
cutes particular preprogrammed available-television-
program controlled function instructions that cause said
control processor, 39J, to input the information of the
information segment of said message to the CPU of
microcomputer, 205, and to cause said CPU to execute
the information so inputted as a machine language job.
Theinformation so inputted is the aforementioned de-
termine-whether-to-select instructions that contain said

particular specific-WSW information and said. please-
fully-enable-WSW-on-CC13-at-particular-8:30 informa-
tion.

Executing said determine-whether-to-select instruc-
tions causes microcomputer, 205, to input said please-
fully-enable-WSW-on-CC13-at-particular-8:30 informa-
tion to the controller, 20, of signal processor, 200. Said
instructions contain oneinstance, and the the aforemen-
tioned program-unit-of-interest information that is pre-
programmed at said microcomputer, 205, contains a
second instance of specific-WSW information, which
second instance reflects the wish of the subscriber of

said station to view (or record) said “Wall Street Week”
program when said program is transmitted. Automati-
cally, microcomputer, 205, compares said one instance
to said program-unit-of-interest information and deter-
mines a match with said second instance. Determining a
match causes microcomputer, 205, automatically to
input said please-fully-enable-WSW-on-CC13-at-par-
ticular-8:30 information to the controller, 20.

Receiving said please-fully-enable-WSW-on-CC13-
at-particular-8:30 information causes controller, 20, ina
predetermined fashion, to prepare particular apparatus
of signal processor, 200, to receive said local-cable-ena-
bling-message (#7) (whichis the station specific Specif-
ic-WSW-Enabling-message of the station of FIG. 6).
Controller, 20, is preprogrammed with particular re-
ceive-authorizing-info-at-appointed-time instructions,
information of a particular standard-local-station-inter-
val quantity of time, particular enable-next-program-on-
CC13 information, and information of a particular mas-
ter cable control channel. Receiving said please-fully-
enable-WSW-on-CC13-at-particular-8:30 information
causes controiler, 20, to execute said receive-authoriz-
ing-info-at-appointed-time instructions. Automatically,
controller, 20, selects said CC13 and said particular-8:30
information from the information of said please-fully-
enable-WSW-on-CC13-at-particular-8:30 information
and computes the aforementioned commence-enabling
time (see example #7) by subtracting said standard-
local-station-interval quantity of time from the schedule
time information of said particular-8:30 information. At
said commence-enabling time, receiving time informa-
tion from clock, 18, causes controiler, 20, automatically
to cause all apparatus of decoder, 30, to delete from
memoryall information of received SPAM information;
to cause the controller, 39J, of said decoder, 30, to place
one instance of said enable-next-program-on-CC13 in-
formation at a particular controlled-function-invoking
information location; to cause apparatus of signal pro-
cessor, 200, to input the transmission of said cable con-
trol channel to decoder, 30; and to cause the EOFS
valve, 39F, of said decoder, 30, to commence process-
ing detected SPAM information to detect an endoffile
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signal. In so doing, controller, 20, causes decoder, 30, to
commence receiving the transmission of said master
cable control channel and processing SPAM informa-
tion in said transmission. In addition, controller, 20,
automatically places one instance of said enable-next-
program-on-CC13 information at a particular con-
trolled-function-invoking-@20 information location at
controller, 20.

In due course, executing said timing instructions
causes the computer, 73, of the station of FIG. 6 to
transmit a particular message that ends with an end of
file signal.

Receiving said message causes said EOFSvalve, 39F,
to detect the endoffile signal in said message, thereby
causing the apparatus of decoder, 30, to commence
identifying and processing the individual SPAM mes-
sages embeddedin said transmission.

Then executing said timing instructions causes said
computer, 73, to transmit said local-cable-enabling-mes-
sage (#7)

(At each other intermediate transmission.station that
receives and executes the information of said Prepare-
To-Retransmit-WSW message, executing said informa-
tion causes said station to transmit its own station spe-
cific Specific-WSW-Enabling-message on its own sta-

— 0

20

tion specific master cable control channel, thereby en-
abling its subscriber stations that receive and execute
the information of said message to receive the “Wall
Street Week” retransmission of said intermediate trans-
mission station in a fashion that differs from intermedi-
ate station to intermediate station. For example,
whereas the intermediate station of FIG. 6 encrypts the
audio of said transmission using cipher key Ca, another
intermediate transmission station can use a different

cipher key—for example, Ta—and cause its selected
subscriber stations to decrypt said audio properly by
means of the information of its own station specific
Specific-WSW-Enabling-message.)

Receiving said local-cable-enabling-message (#7) at
the station of FIG. 7 causes the apparatusofsaid station
to function in precisely the fashion of example #7. Re-
ceiving said message causes the decoder, 30, of signal
processor, 200, to detect and transfer said message to
the controller, 20. Receiving said message causes said

_ controller, 20, to execute said enable-CC13 instructions;
to sample selected SPAM information of the station of
FIG. 7 and determine that unauthorized tampering has
not occurred; to cause selected apparatus of said sta-
tion—cable converter box, 201, matrix switch, 258, and
a decryptor, 107 (that exists at said station, that receives
its input from and transfers its output to matrix switch,
258, and is controlled by controller, 20, but that is not
shown in FIG. 7)—to receive the transmission of cable
channel 13; to cause said selected decryptor, 107, to
decrypt the audio portion of said transmission using

_ selected cipher algorithm and key information; to cause
selected apparatus of signal processor, 200, to com-
mence waiting to receive further enabling information;
to execute said enable-WSWinstructions; and to place
instances of said enable-WSW-programming informa-
tion at particular controlled-function-invoking informa-
tion memorylocations at the controller, 39, of decoder,
30, and at controller, 20. And completing said enable-
WSWinstructions causes controller, 20, to initiate a
meter record at buffer/comparator, 14, that documents
the decryption of the cable audio transmission at said
station.

45

50

55

60

65

244

(Simultaneously, other subscriber stations [i-e., ulti-
mate receiver stations] of the field distribution system,
93, of the intermediate transmission station of FIG. 6
sample selected SPAM information in their subscriber
station specific fashions and determine whether unau-
thorized tampering has occurred and decrypt the audio
portion of said transmission or respond in the fashions
described above in example #7 if they determine that
unauthorized tampering has occurred. Meanwhile, at
the field distribution systems, 93, of other intermediate
transmission stations, other subscriber stations each
receive the station specific Select-WSW-Program-Unit
SPAM messages oftheir specific intermediate station,
tune to an intermediate station specific transmission
channel [e.g. cable channel 11 rather than 13] in an
intermediate station specific fashion [e.g. by decrypting
with cipher key Ta rather than Ca] and evenatan inter-
mediate station specific time [e.g. at 9:30 PM rather than
8:30 PM]to receive said “Wall Street Week” program,
sample selected subscriberstation specific SPAM infor-
mation in their subscriber station specific fashions, de-
termine whether unauthorized tampering has occurred,
and respond station specifically in the fashions de-
scribed above.)

Subsequently, but still in the interval between said
commence-enabling time and said 8:30 PM time, said
program originating studio that originates the “Wall
Street Week” transmission embeds and transmits the

Ist-WSW-program-enabling-message (#7) SPAM mes-
sage.

Transmitting said message causes said message to be
detected at the signal processor, 200, of the station of
FIG. 7 and inputted to the controller, 20, and causes
controller, 20, to load and execute the 1st-stage-enable-
WSW-program instructions in said message.

Executing said 1st-stage-enable-WSW-program in-
structions causes controller, 20, in the predetermined
fashion of said instructions (which fashion that is not
described in example #7 above), to cause microcom-
puter, 205, to authorize reception of said “Wall Street
Week” program so-called “pay-per-view” basis. Auto-
matically, under control of said instructions, controller,
20, inputs to microcomputer, 205, a particular check-
station-specific-selection-and-display instruction and
particular reception-of-WSW-costs-20-cents informa-
tion (which instruction and information is prepro-
grammed in said 1st-stage-enable-WSW-program in-
structions). Receiving said instruction and said informa-
tion causes microcomputer, 205, to execute particular
preprogrammed instructions and, in a predetermined
fashion, to determine that the aforementioned station-
specific-television-program-selection-and-display —_in-
structions at said microcomputer, 205, include particu-
lar information that the subscriber of said station is

willing pay up to a certain limit—twenty-five cents—to
receive said program. So determining, under control of
said instructions, causes microcomputer, 205, to input a
particular preprogrammed pay-per-view-authorizing
instruction to said controller, 20.

Receiving said instruction causes controller, 20,
under control of said 1st-stage-enable-WSW-program
instructions, to performafirst stage of decrypting the
video information of the “Wall Street Week” program
transmission in precisely the fashion described in exam-
ple #7.

(Executing the information of said 1st-WSW-pro-
gram-enabling-message (#7) message causes the mi-
crocomputers, 205, of selected other stations that re-
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ceive said message also to authorize so-called “pay-per-
view” reception of said “Wall Street Week” program.
At said stations that authorize reception, apparatus re-
ceive and process subsequent information of the “Wall
Street Week”transmission just as at the station of FIG.
7. However, at certain other stations that receive and
process said message the preprogrammedstation-specif-
ic-television-program-selection-and-display instructions
at the microcomputers, 205, do not include information
that the subscribers of said last namedstations are will-

ing pay to receive said program. Executing the informa-
tion of said message at said last named stations causes
the microcomputers,205, of said stations to identify and
execute particular station-specific-alternate-handling
ones of said station-specific-television-program-selec-
tion-and-display instructions. Executing said ones
causes each preprogrammed fashion to handle subse-
quent information of said transmission. Undercontrol of
their particular station-specific-alternate-handling in-
structions, selected ones of said certain other stations
discard all subsequent information of said transmission
by causing their station apparatus to cease receiving and
decrypting the information of said transmission. Under
control oftheir particular station-specific-alternate-han-
dling instructions, selected others of said certain other
stations cause apparatus of their specific stations to
record the information of said transmission—albeit, the

encrypted information—thereby enabling a subscriber
at each of said specific stations individually and manu-
ally to so-called “play back” the recorded encrypted
information of said transmission and input a pay-per-
view-authorizing instruction to a controller, 20, at his
specific station, thereby causing said controller, 20, and
other apparatus of the station of said subscriber [under
control of said controller, 20] at a delayed time to de-
crypt, process, and display the information ofsaid trans-
mission in the fashion of the apparatus of the station of
FIG.7 [because in the preferred embodiment, the infor-
mation of said 1st-WSW-program-enabling-message
(#7) SPAM message embedded and transmitted more
than oncein said transmission in a fashion that enables a

video recorder/player, 217, to record at least one full
instance of an end offile signal followed by said infor-
mation at every one ofsaid certain other stations]. Exe-
cuting said station-specific-alternate-handling instruc-
tions at said certain other stations causes a controller,
20, at each ofsaid stations to switch power on to a video
recorder/player, 217, at each ofsaid stations; to cause a
matrix switch, 258, at each of said station to commence
transferring the output of the decryptor, 107, of said
station to said recorder/player, 217; and to cause said
recorder/player, 217, to commence recording the in-
putted transmission.)

Subsequently, but still before said 8:30 PM time, the
program originating studio that originates the “Wall
Street Week” transmission embeds and transmits the

1st-WSW-decryption-check (#7), the eight SPAM mes-
sages each of which is called a “2nd-WSW-program-
enabling-message (#7)”, and the 2nd-WSW-decryption-
check (#7) just as in example #7.

Upto a particular point, receiving each of said mes-
sages causes the apparatusofthe station of FIG. 7 (and
all other subscriber stations that receive said mes-

sages—whether so-called “live” or so-called “time de-
layed”) to function just as receiving said messages
causes the apparatusofthestation of FIG. 4 in example
#7 to function. Said point occurs after controller, 20,
executes the aforementioned additional 2nd-stage-ena-
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ble-WSW-program instructions which, at the station of
FIG.4, cause the apparatusofsaid station to commence
transferring the decrypted television information of the
“Wall Street Week” program to microcomputer, 205,
and monitor, 202M.

Executing said additional 2nd-stage-enable-WSW-
program instructions at the station of FIG. 7 causes
controller, 20, first to cause the apparatus of said station
to commencetransferring the decrypted television in-
formation of the “Wall Street Week” program transmiis-
sion to decoder, 203, and microcomputer, 205. Auto-
matically, controller, 20, causes matrix switch, 258, to
cease inputting the decrypted video information ofsaid
transmission to signal processor, 200, (at switch, 1), and
to commence transferring said video information
(which is inputted to matrix switch, 258, from said de-
cryptor, 231) to divider, 4, thereby causing divider,4, to
transfer said decrypted video information to microcom-
puter, 205, and to decoder, 203. Automatically, control-
ler, 20, causes decoder, 203, to discard any previously
received SPAM information and to commencedetect-

ing and processing SPAM information in the inputted
decrypted video information in the fashion described
above. In so doing, controller, 20, causes decoder, 203,
to detect and process any embedded SPAMinformation
of the transmission of the program originating station
that originates said ‘Wall Street Week” program and
combines the microcomputer, 205, of the station of
FIG.7 to the computer system of the program originat-
ing station that originates said “Wall Street Week”
program. .

(Simultaneously, the SPAM message information
embedded and transmitted at said originating station
cause microcomputers, 205, at other stations to be com-
bined to said computer system in the same fashion.)

Thereafter, said additional 2nd-stage-enable-WSW-
program instructions affect the apparatus of the station
of FIG. 7 differently from the station of FIG. 4. At the
station of FIG. 4 where the television programming
output transmission of the PC MicroKey System of
microcomputer, 205, is inputted directly to TV moni-
tor, 202M. By contrast, at the station of FIG. 7, the
television programming output transmission of mi-
crocomputer, 205, is inputted to matrix switch, 258.
Furthermore, the station of FIG. 7 is preprogrammed
with the aforementioned station-specific-television-pro-
gram-selection-and-display instructions.

At the station of FIG. 7, executing said additional
2nd-stage-enable-WSW-program instructions causes _
controller, 20, thereafter to cause the apparatus of said
station to determine that monitor, 202M,is not on and
operating. Automatically, controller, 20, causes control
processor, 20A,in the fashion described above,to estab-
lish a control information communications link, via
matrix switch, with a SPAM. TV signal decoder, 145,at
monitor, 202M,that controls monitor, 202M. Automati-
cally, controller, 20, transmits particular information to
said decoder, 145, that causes said decoder, 145, to
determine, in a predetermined fashion, that poweris not
on to monitor, 202M, and to respond by transmitting
particular 202M-is-not-on information to controller, 20,
via said link.

The fact that monitor, 202M,is not on signifies that
the subscriber of the station of FIG. 7 is not viewing
television information at monitor, 202M, and suggests
that. said subscriber may not even be present at said
station.
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Receiving said 202M-is-not-on information causes
controller, 20, under control of said additional 2nd-
stage-enable-WSW-program instructions, to cause mi-
crocomputer, 205, to input particular preprogrammed
instructions to said controller, 20, which instructions
reflect the the specific fashion in which said subscribe
wants any given selected program to be selected and
displayed. Automatically, controller, 20, inputs a partic-
ular choose-mode-of-selection-and-display instruction
and said 202M-is-not-on information to microcomputer,
205, and receiving said instruction and said information
causes microcomputer, 205, in a predetermined fashion,
to process the aforementioned station-specific-televi-
sion-program-selection-and-display instructions. Auto-
matically, under control of said instructions, microcom-
puter, 205, inputs to controller, 20, particular prepro-
grammed display-at-202M-and-record-at-217 instruc-
tions.

Receiving said display-at-202M-and-record-at-217
instructions causes controller, 20, to switch power on to
monitor, 202M, and commencetransferring the televi-
sion output transmission of microcomputer, 205,to said
monitor, 202M; to switch power on to video recorder/-
player, 217, (which has capacity to receive and record
the information of an audio and a composite video
transmission); to commence transferring the television
output transmission of microcomputer, 205, to said
recorder/player, 217; and to cause said recorder/-
player, 217, to record said transmission. Automatically,
controller, 20, inputs a particular instruction to decoder,
145, via said communicationslink, that causes decoder,
145, to switch power on to monitor, 202M, and to tune
monitor, 202M, in a predetermined fashion. Automati-
cally, controller, 20, causes matrix switch, 258, to trans-
fer the decrypted audio information inputted from de-
cryptor, 107, to monitor, 202M, and also to recorder/-
player, 217. Automatically, controller, 20, causes matrix
switch, 258, to transfer the video information inputted
from microcomputer, 205, to monitor, 202M, and also
to recorder/player, 217. Automatically, controller, 20,
causes control processor, 20A, to establish a control
information communications link, via matrix switch,
259, with a SPAM TV signal decoder, 218, at recor-
der/player, 217, that controls recorder/player, 217, and
transmits particular information to said decoder, 218,
that causes said decoder, 218, to switch power on to
recorder/player, 217, and to cause recorder/player,
217, to record the inputted audio and video information
(including any SPAM message information embedded
in said audio and video information). In so doing, con-
troller, 20, causes monitor, 202M, to receive the de-
crypted video and audio information of the “Wall
Street Week” program, to display the video image of
said information, and to emit sound in accordance with
said audio information and causes recorder/player, 217,
to record said information of the “Wall Street Week”
program.

(Simultaneously, the SPAM message information
embedded and transmitted at said program originating
station and the station-specific-television-program-
selection-and-display instructions of other stations
cause the apparatus of said stations to handle the pro-
gramming transmitted by said originating station in
station specific fashions. Somestations, where monitors,
202M,are determinedto be off, may respond by causing
receiver apparatus to cease receiving the transmission
of said programming, thereby discardingall information
of said “Wall Street Week” program. At other stations
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that lack microcomputers, 205, the controllers, 20, oper-
ating under control of said said additional 2nd-stage-
enable-WSW-program instructions, cause the apparatus
ofsaid stations to transfer the decrypted video informa-
tion outputted by decryptors, 231, directly to monitors,
202M,thereby causing said monitors, 202M,to display
the conventional television information of said program
[e.g. FIG. 1B] without any combined, locally generated
information [e.g. FIG. 1A].)

In due course, at said 8:30 PM time, said program
originating studio commences transmitting the pro-
gramming information of said “Wall Street Week” pro-
gram, thereby causing the apparatus of the station of
FIG.7 (and ofother correctly regulated and connected
stations) to commence functioning in the fashions de-
scribed above in “One Combined Medium”and in ex-
amples #1, #2, #3, and #4.

Andin the fashions described above, receiving each
SPAM message that causes decrypting causes the sta-
tion of FIG. 7 (and causes otherstations) to retain and
process meterinformation. And receiving at any SPAM
decoder of said station any SPAM message that con-
tains meter-monitor information causes the apparatus of
said station (and causes apparatus at other stations that
are preprogrammedto collect monitor information) to
retain and process monitor information.

Controlling Computer-Based Combined Media
Operations

So far in this specification has treated the process of
controlling combined medium operationsas if the pro-
cess of generating the computer information of any
given computer based combining—for example, the
FIG. 1A information of the FIG. 1C combining—be-
gins with the embedding, at a program originating stu-
dio, and transmitting of instructions that cause sub-
scriber station microcomputers, 205, to generate said
computer information. (In the case of said FIG. 1A
information, this specification has, so far, treated the
process of generating the particular information of said
FIG. 1A as if said process begins with the embedding
and transmitting of the first message of the “Wall Street
Week” example.)

In actuality, the process of controlling computer-
based combined media operations is continuous and
involves systematic inputting and maintaining of up-to-
date user specific data at each subscriber station. (For
example, only at subscriber stations where user specific
stock data is maintained systematically and up-to-date
can the program instruction set of the first message of
the “Wail Street Week” example generate FIG. 1A
images that actually show the performanceof the port-
folios of the subscribers of said stations.)

Of course, individual subscribers can, themselves,
maintain their data systematically and up-to-date. And
at stations where subscribers so do, control computer-
based of combined medium operations can, indeed,
begin with the embedding, at a program originating
studio, and transmitting of instructions that cause sub-
scriber station microcomputers, 205, to generate the
computer information of a given computer based com-
bining.

However, the present invention provides means and
methods for systematically inputting and maintaining
user specific data at subscriber stations.

Microcomputer, 205, has an installed modem; re-
ceives information that is transmitted by meansoftele-
phone or data communications network, 262; is prepro-
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grammed to answer telephonecalls automatically, in a
fashion well knownin the art; and is preprogrammed to
process data received via said network, 262. Each time
the stockbroker who represents the subscriber of the
station of microcomputer, 205, executes a transaction
(that is, buys or sells stocks) for said subscriber’s ac-
count, a computer at said broker’s office station tele-
phones microcomputer, 205; inputs data of the transac-
tion (which data includes, for example, the identity of
the company whose shares were traded, the number of
shares bought or sold, and whether the transaction was
a buy or a sale); and causes microcomputer, 205, to
updates its stock portfolio records in a predetermined
fashion (for example, by adding to said records data of
shares bought and removing data of shares sold). In so
doing, said office station computer causes causes an
up-to-date record of the identity of the stocks and num-
ber of shares in the subscriber portfolio automatically to
exist at microcomputer, 205. (While.a time lag may exist
between the actual purchase orsale and the updating at
microcomputer, 205, said updating always occurs be-
fore 4:30 PM on the day ofsale or purchase.)

Each weekdayafter 4:30 PM,a remote stock-price-
data-transmission station transmits all closing stock
ptice data applicable that day and causes apparatus at
each subscriber station, in a predetermined fashion, to
select and record at the microcomputer, 205, of said
station the particular closing price datum or data that
apply to the particular stock or stocks of the prepro-
grammedportfolio of said computer. (Said remote sta-
tion transmits said closing stock price data and causes
specific subscriber stations to select and process their
specific information of interest in the fashion in. which
remote news-service-A station transmitted the AT&T
news item and caused selected stations to select and

process, in their specific fashions, the information of
said item.) Alternatively, microcomputer, 205, is caused
in a predetermined fashion (for example, by a SPAM
message a given transmission monitored by signal pro-
cessor, 200, in any of the above described fashions)
automatically to telephone a remote data service com-
puter, by means of network, 262, in a fashion well
knownin the art, and to cause said remote computer to
select and transmit the particular closing price datum or
data of the stock or stocks of the portfolio of said mi-
crocomputer, 205, thereby causing said microcomputer,
205, to record said datum or data in a predetermined
fashion.

In this fashion, by a particular time (for example, 8:00
PM) on a particular Friday evening, the microcom-
puter, 205, of the station of FIG. 7 (and microcomput-
ers, 205, similarly at each of a large plurality of other
subscriber stations) has been updated and containsall
relevant stock information.

Subsequently, but before the aforementioned 8:30 PM
time (which is 8:30 PM, Eastern Standard Timeonsaid
Friday evening and is the time when so-called “live”
transmission of the “Wall Street Week” program com-
mences), the program originating studio that originates
transmission of the “Wall Street Week” program trans-
mits the aforementioned Prepare-To-Retransmit-WSW
message, Ist-WSW-program-enabling-message (#7),
ist-WSW-decryption-check (#7), eight SPAM mes-
sages each of which is called a “2nd-WSW-program-
enabling-message (#7)’, and 2nd-WSW-decryption-
check (#7). In so doing, said studio causes a plurality of
intermediate transmission stations that are prepro-
grammed and function in the fashion of the station of
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FIG. 6 and a plurality of subscriber stations that are
preprogrammed and function in the fashion of the sta-
tion of FIG. 7 (and 7C) to cause apparatus at each of
said subscriber stations to interconnect, receive infor-
mation of said transmission, decrypt said information,
and prepare to display (or otherwise output) informa-
tion of said “Wall Street Week” program in the fashions
of example #7 and of the above description called
“MORE ON EXAMPLE #7”.

(To accomplish all this has required only that the
subscriber of microcomputer, 205, [and other subscrib-
ers at other stations] cause the installation and connec-
tion of the apparatus shownin the figures of this submis-
sion, especially FIG. 7 (and 7C); caused his microcom-
puter, 205, to be preprogrammed as described above;
and preinformed microcomputer, 205, of his wish to
view said “Wall Street Week” program by causing the
aforementioned select-WSW information to be re-

corded at said microcomputer, 205.)
Then the combined medium combining process de-

scribed above in “One Combined Medium”and in ex-

amples #1, #2, #3, #4, etc. commences. And the FIG.
1C combiningis displayed.

But the combining of FIG. 1C is just part of a larger
process.

Whenthe “Wall Street Week” transmission begins at
8:30 PM on a Friday evening, the program instruction
set in the first message of the “Wall Street Week” exam-
ple instructs microcomputer, 205, to generate not one
but a plurality overlays. The combining of FIG. 1C is
merely the first.

Computer operations take time and some computers
are slowerthan others. Partly this is a question of hard-
ware; a so-called eight bit microprocessor is generally
slower performing a given operation than a sixteen bit
processorfor reasons that are well knowninthe art. But
even with precisely the same hardware and systems
software, two computers can take different times to
complete a given operation if only because they contain
different data. For example, it takes longer to calculate
the value of a portfolio containing one thousand stocks
than a portfolio of one. Furthermore,it is undesirable to
separate computer operations merely because they re-
sult in the generation of separate overlays because such
separation may result in unnecessary duplication of
calculations. For example, the FIG. 1C display of user
specific overall stock portfolio performance could be
followed by second and third displays that analyze
portions of the subscriber’s portfolio—e.g., the portion
invested in New York Stock Exchangelisted stocks in
comparison to the so-calied “NYSE” index and the
portion invested in so-called: “over-the-counter” stocks
in comparison to the so-called “NASDAQ”index. In
orderto calculate the value of the overall portfolio,it is
necessary to calculate the value of these portions. To
require that the values of the portions be recalculated
for subsequent overlays would be inefficient.

In computer-based combined medium communica-
tions, the amountof information that a given system can
convey is dependent on the efficiency of the employ-
ment ofprogram instruction sets and combining synch
commands.

In the preferred embodiment, unlike conventional
television where information is presented strictly in the
sequenceofits transmission, the transmission and execu-
tion of program instruction set information for. second
(or subsequent) overlays can precede the transmission
of the combining synch commandoffirst overlays and
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the time of first overlay ceasings. To minimize waiting
time, the controllers, 39, ofdecoders, 203, (or analogous
controllers, 44 or 47, of analogous radio decoders of
FIG. 2C of other decoders of FIG. 2D that execute

SPAM message information at a microcomputer, 205)
combining synch commands that cause combining or
the ceasing of combining (as, for example, the com-
mands of the second and third messages of the “Wall
Street Week” example) are processed as interrupts to
the CPUs of microcomputers, 205; program instruction
sets, once executed, instruct microcomputers, 205, to
wait only when further processing, under the control of
the instructions of said sets, would entail overwriting
RAM information whose overlay time or processing
time has not yet ended. And to prevent microcomput-
ers, 205, that fall behind from displaying incomplete
overlays, any given SPAM message that causes a com-
bining specifies the identity of the particular overlay
information whose combining it causes and causes a
combining only at subscriber station where information
exists of the completion of the identified overlay. For
example, receiving the second message of the “Wall
Street Week” program causes the combining of FIG.
1A information and FIG. 1B information only at sta-
tions where information at the aforementioned SPAM-

first-precondition and SPAM-second-precondition reg-
ister memories matches selected information of the me-

ter-monitor segment of said message.
Finally, in order to cause microcomputers, 205, that

fall behind to catch up, a particular fashion exists in the
preferred embodimentfor restoring efficient operations.
Microcomputers, 205, that fall behind are caused to
jumpoverand avoid executing instructions that control
the generating of overlay information (such as FIG. LA)
whose overlay time(that is, combining time) has passed.
In a fashion well known in the art, selected so-called
“lines of code” of program instruction sets are prepro-
grammed with label information that identifies each one
of said line, and the instructions of said set periodically
compare preprogrammed information of said set to
information at particular overlay-target RAM memory
in order to control efficient operation in a fashion de-
scribed more fully below. When a combining fails. to
occur at any given station because information of the
completionofan identified overlay does not exist at said
station, the controller, 203, of said station automatically
causes the microcomputer, 205, to so-called “jump”, in
a jump fashion well known in the art, to that selected
one ofsaid lines of code where the instructions of said

program instruction set commence causing the genera-
tion of the information of that particular overlay that is
next to be combined. For example, at the start of the
“Wall Street Week” example, information of
“00000000” exists at the SPAM-second-precondition
register memories of the decoders, 203, of every sub-
scriber station. The overlay of FIG.1Ais the first over-
lay of the “Wall Street Week” program, and the infor-
mation ofthe meter-monitorfield of the second message
ofsaid exampleidentifies said overlay with binary infor-
mation of “00000001”. The next overlay of said pro-
gram, which is the second overlay, is identified with
information of “00000010”. Receiving said second mes-
sage causes the decoders, 203, at each subscriber station
to compare information at said SPAM-second-precon-
dition register memories to the “00000001” information.
of the overlay numberfield of said message. At those
stations that have completed generating at RAM the
information of said first overlay (e.g., FIG. 1A), the
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instructions of the program instruction set of said exam-
ple have caused information of “00000001”to be placed
at said SPAM-second-precondition memories. At said
stations, matches result and cause the combining of
locally generated overlay information (e.g., FIG. 1A)
with the transmitted FIG. 1B information and cause the
display of combined medium information (¢.g., FIG.
1C). At otherstations that have not completed generat-
ing at RAM the information of said first overlay (¢.g.,
FIG. 1A), matches do notresult, causing the conirol-
lers, 39, of the decoders, 203, of said stations to execute
the aforementioned particular second-condition-test-
failed instructions of the aforementioned conditional-

overlay-at-205 instructions. Executing said second-con-
dition-test-failed instructions causes each of said con-

trollers, 39, to compute a particular overlay-target num-
ber; to interrupt the operation of the CPU of the mi-
crocomputer, 205, of its station; to cause said CPU to
place information of said overlay-target numberat par-
ticular overlay-target RAM memory; to cause said
CPU to execute a so-called “machine language jump”
to the particular so-called “offset address” of the infor-
mation at RAM ofsaid program instruction set that is
associated, in the predetermined fashion of the instruc-
tions ofsaid set, with said overlay-target number; and to
cause said microcomputer, 205, to continue executing
the instructions of said set from the instruction at said

address. In so doing, said microcomputer, 205, can skip
over and avoid executing instructions whose overlay
time has passed.

The particular overlay-target number that any given
controller, 39, calculates, under control of said second-
condition-test-failed instructions, is a function of the
overlay numberinformation of the SPAM message that
invokes said conditional-overlay-at-205 instructions and
is also a function of the history of the efficiency of the
operation of the microcomputer, 205, of the subscriber
station of said controller, 39, at the time when said
instructions are invoked. In the case the second message
of the “Wall Street Week” example, the overlay that
said message causes to be combinedis the first overlay
generated under control of the program instruction set
that generates said overlay. Accordingly, the informa-
tion recorded, in a predetermined fashion, at particular
history-of-efficiency memory at each controller, 39, ofa
decoder, 203, of said other stations (that have not com-
pleted generating the information ofsaid first overlay at
the time of receiving said second message) is
“00000000” and indicates that said microcomputer, 205,
has notfailed to generate any overlay, generated under
control of said set, on time. Thus when receiving said
second messageat said other stations causes the execu-
tion of said second-condition-test-failed instructions,
said instructions cause said controllers, 39, to increment
by one the overlay numberinformation of said message,
thereby generating overlay-target information of
00000010”; to cause the microcomputers, 205, of said
stations to place information of said “00000010”at said
overlay-target RAM memory;to cause said microcom-
puters, 205, to jump to and continue executing the in-
structions of said program instruction set at the instruc-
tion at the particular preprogrammed “offset address”
of the particular line of codeofsaid set that is identified
by the particular label associated, in a predetermined
fashion, with said “00000010”; and to increment by one
the information at said history-of-efficiency memory,
thereby generating history-of-efficiency information of
00000001” which indicates that said microcomputer,
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205, has failed to generate one overlay, generated under
control of said set, on time. Thereafter, whenever re-
ceiving a SPAM message of said “Wall Street Week”
program causes a controller, 39, of said other stations to
execute said second-condition-test-failed instructions,
said instructions cause said controller, 39, to compute its
overlay-target number by incrementing the overlay
number information of said message by more than one
and to cause the microcomputer, 205, ofits station to
restore efficiency by skipping over instructions that
cause the generation of more than one overlay (includ-
ing one or more overlays whose overlay time has not
yet come). As said microcomputer, 205, generates the
information of the overlay that is identified by said
overlay-target number, the instructions of said set cause
said microcomputer, 205, in a predetermined fashion
that involves comparing preprogrammed particular
overlay-being-generated informationofsaid set to infor-
mation at said overlay-target RAM memory,to identify
particular instructions of said set that control just the
generation ofsaid one or more overlays whose overlay
time has not yet come and to jump over and avoid
executing said instructions, thereby executing only
those instructions that control generation of informa-
tion of said identified overlay (or of overlays whose
overlay time follows the overlay timeofsaid identified
overlay). In so doing, said microcomputer, 205, can skip
over and avoid executing selected instructions whose
overlay time has not passed in order to catch up and
recommence combining at an overlay time that is after
the overlay time of the overlay or overlays whose gen-
eration is controlled by said selected instructions.

Thus transmitting to a plurality of subscriber stations
any given SPAM messagethat invokes said.conditional-
overlay-at-205 instructions causes apparatus at selected
onesofsaid stations to combine locally generated over-
lay information (e.g., FIG. 1A) with transmitted infor-
mation (e.g., FIG. 1B) and to cause the display of com-
bined medium information (e.g., FIG. 1C) and causes
apparatusat selected other stations to generate informa-
tion of overlays whose combining is not caused by re-
ceiving said message (because the overlay times of said
overlays is subsequent to the overlay timeofsaid locally
generated overlay information [e.g., FIG. 1A] whose
combining is caused by said message). Furthermore,
transmitting said messages causes the apparatus at said
selected other stations to generate information of over-
lays in such a way that each station generates informa-
tion of an overlay that has a specific overlay time and
the specific overlay time of the overlays generated at
specific station varies from station to station andis dif-
ferent at different stations.

Transmitting and Receiving Program Instruction Sets
In television, the normal transmission location is in

the vertical interval of the television transmission.

SPAM signals are not normally transmitted in the visi-
ble portion of the television picture because the infor-
mation of said signals can be seen by viewers (often as
so-called “snow’”). However, the transmission capacity
of the vertical interval is limited.

In computer-based combined medium communica-
tions, the amountoflocally generated information that
any given system can display (or otherwise output) to
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subscribers is dependent on maximizing the volume of 65
program instruction set instructions that said system can
transmit and maximizing the time interval between the
transmission (more precisely, the execution) of the in-

254
structions of any given program instruction set and the
overlay times of the individual locally generated over-
lays whose generation said instructions cause. The
greater the volume of program instruction set informa-
tion that is transmitted in any given combined medium
program, the greater is the amountof overlay informa-
tion can be generated at subscriber. stations. And the
earlier said information is transmitted in said program,
the greater is the efficiency with which generating is
controlled at subscriber stations (because the longest
possible time intervals can separate the commencement
of the generating of the information of individual over-
lays and the individual overlay times of said overlays).

In the preferred embodiment, the program instruc-
tion set information of any given combined medium
program is transmitted as soon as possible after com-
mencement of said program, and the present invention
includes means and methods to maximize the transmis-

sion of program instruction set information at the start
of combined medium programs. (As related above, in
the preferred embodiment, all SPAM commandsare
transmitted in the normal transmission location of any
given transmission.)

In the video/computer combined medium,capacity is
found by transmitting said sets in portionsof the televi-
sion picture that are covered by locally generated over-
lays (which in digital television transmissions can in-
clude frames of transmitted video that are “frozen”

after reception in fashions well knownin the art). One
controlled function that is preprogrammed at the con-
trollers, 39, of the decoders, 203, of subscriber stations
and that is caused to be executed by receiving a SPAM
message containing expand-to-full-field-search execu-
tion segment information is a function whose: instruc-
tions cause said controller, 39, to cause the line receiv-
ers, 33, of said decoders, 203, to commence detecting
digital information in every frame of its received video
information from the first detectable portion of line 20
of said frame to the last detectable portion of the last
line of said frame. A second controlled function that is

preprogrammed at said controllers, 39, and that is
caused to be executed by receiving 2 SPAM message
containing resume-normal-location-search execution
segment information is a function whose instructions
causesaid controller, 39, to cause said line receivers, 33,
to commence detecting digital information in the nor-
mal transmission location of every frameofits received
video information.

An example illustrates transmitting program instruc-
tion set informationin a portion ofthe television picture
that is normally visible but that is temporarily covered
by an overlay. In the example, the program originating
studio that originates a given program causes each sub-
scriber station to generate information of the so-called
“titles” of said program (that is, the textual information
listing the title said program, the namesof the cast and
crew members, etc.), causes said locally generated in-
formation to overlay and obscure completely the trans-
mitted video information of said program, and transmits
program instruction set information in the full field
video of the transmission so obscured (thatis, in every
frame of the transmitted video information from the

first detectable portion ofline 20 of said frame to the last
detectable portion of the last line of said frame).

The decoder, 203, of the station of FIG. 7 and 7C
(and the decoder, 203, of every other subscriber station
tuned to said program) is preprogrammed to respond to
SPAM messages containing expand-to-full-field-search
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execution segment information and resume-normal-
location-search information and responsively to alter
automatically the portions of its received video infor-
mation that are searched for embedded digital informa-
tion.

At the start of the conventional television informa-

tion of said program, said program originating studio
embeds a SPAM message that contains the execution
segment information that is identical to the execution
segment information of the first message of the “Wall
Street Week” example and information segmentinfor-
mation of a particular set-to-color program instruction
set. Receiving said message causes apparatus at each
station, in the fashions described above, to execute the
information of said set; to clear the video RAM ofthe
microcomputer, 205, of said station; andto set all of said
RAM,in a fashion well knownin the art, to an opaque
background color such as light blue.

Next said program originating studio embeds a
SPAM message that contains the execution segment
information that is identical to the execution segment
information of the second message of the “Wall Street
Week” example. Receiving said message causes said
apparatus to combine the overlay information of said
video RAM and the transmitted video and to continue

executing the instructions ofsaid first set. In so doing,
said apparatus causes said transmitted video to be cov-
ered and obscured completely by said opaque back-
ground color.

Then said studio embeds a SPAM message that con-
tains one instance of said expand-to-full-field-search
execution segment information. Receiving said message
causes apparatus at each station to cause the line re-
ceiver, 33, of the decoder, 203, of said station to com-
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mence detecting digital information in every frame of 35
its received video information from the first detectable

portion of line 20 of said frame to the last detectable
portion of the last line of said frame.

Then said studio embeds in the full field video and

transmits a SPAM message that contains said execute-
at-205 execution segment information and information
segment information of a particular titles-of-this-pro-
gram program instruction set. Receiving said message
causes apparatus at each station to execute the informa-
tion of said set at the microcomputer, 205, of said sta-
tion. So executing said information causes said mi-
crocomputer, 205, to commence generating at said
RAM,in a fashion well known in the art, the image
information of a so-called “craw!” of said titles. In so

doing, said studio causes said microcomputer, 205, to
display the information of said titles at the monitor,
202M, of said station. (Simultaneously, a microcom-
puter, 205, at every other subscriber station executes the
same information and displays the sametitles, and said
studio transmits audio information of appropriate so-
called “program theme music,” causing apparatus at
each station to emit the sound of said music.)

Then said studio embeds in the full field video and
transmits a particular program-instruction-set-of-this-
program SPAM message that contains particular re-
cord-at-256 execution segment information and infor-
mation segment information of a particular generate-
overlays-of-this-program program instructionset.

Receiving said message causes apparatus at each sta-
tion to transfer the information of said message to the
computer memory unit, 256, of said station (which is
shownin FIG.7 andis, for the purposesof this example,
a floppy disk drive of microcomputer, 205, that is la-
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belled drive “C:” by said microcomputer, 205, and that
is capable of receiving and recording information inde-
pendently of said microcomputer, 205), and receiving
said message causes said unit, 256, to record said pro-
gram instruction set. Automatically, the controller, 39,
of said decoder, 203, causes the control processor, 20A,
of said station to establish a control information commu-
nication link, via matrix switch, 259, with the control-
ler, 20, of the signal processor, 200; transmits particular
instructions to said controller, 20, that cause said con-
troller, 20, to establish a programming information com-
munication link, via matrix switch, 258, with said com-
puter memory unit, 256; and transmits said message, via
said matrix switch, 258, to a SPAM decoder, 256A,at
said unit, 256. Automatically, said decoder, 256A, re-
ceives said message; invokes particular preprogrammed
controlled function instructions; causes said unit, 256, to
record inputted information in a particular file,
“OVERLAYS.EXE”; and inputs the information of
said program instruction set to said unit, 256, in the
fashion that decoder, 203, inputs the information of the
information segment of the first message of the “Wall
Street Week” example to microcomputer, 205, thereby
causing said unit, 256, to record the information of said
set in said file. (Simultaneously, other computer mem-
ory units, 256, that are labelled drive “C:” of the mi-
crocomputers, 205, of other stations record the informa-
tion of said set as “OVERLAYS.EXE”.)

Then said studio embeds a SPAM message that con-
tains one instance of said resume-normal-location-

search execution segment information. Receiving said
message causes apparatusat each station to cause the
line receiver, 33, of the decoder, 203, of said station to
commencedetecting digital information in just the nor-
mal transmission location of every frameofits received
video information.

Then said studio commences transmitting conven-
tional television video image information and embeds
and transmits a SPAM messagethat that is identical to
the third message of the ‘Wall Street Week” example.
Receiving said message causes apparatusofsaid station
(and similar apparatus at every other station) to cease
combining the overlay information of said video RAM
and the transmitted video and to cause the display of
only the transmitted video information at said monitor,
202M. In so doing, said studio causes each station to
cease displaying the locally generated information of
said “titles” and to commence displaying the informa-
tion of said conventional television video image.

Then said studio embeds a SPAM messagethat con-
tains execution segment information that is identical to
the execution segment information of the first message
of the “Wall Street Week” example and information
segment information of a particular “C:OVERLAYS”.
Receiving said message causes apparatusat each station
to input the information of said “C:OVERLAYS”to
the microcomputer, 205, of said station and execute said
information. Executing said information causes said
microcomputer, 205, to load from its C: drive (whichis
said unit, 256) the information of said OVERLAYS-
.EXE file and execute the information so loaded as a

machine language job.
In this fashion, a program originating studio can

transmit information of a program instruction set to a
multiplicity of subscriber stations in the full field video
of its video transmission and execute the information so

transmitted at the microcomputer, 205, of each of said
stations as a machine language job without having a
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viewerofany station view any information ofsaid set at
a monitor, 202M.

(To minimize the risk that program instruction sets
may become separated from their associated television
programming, said sets are normaliy embeddedin their
associated television transmissions. But it is not an abso-

lute requirement of the preferred embodimentthat all
program instruction sets be so embedded.If the volume
of program instruction set information that a given
programming transmission must transmit exceeds the
transmission capacity of said transmission {e.g., if the
audience includes viewers who do not have overlay
capacity and would see “snow” were set information
transmitted in portions of the transmission obscured by
overlays], at the proper time transmission stations can
transmit said set information outside the conventional

transmission [a program originating studio may transmit
said set information, for example,in a satellite side lobe
of the transponder transmission transmitting the con-
ventional transmission, and a cable head end intermedi-
ate transmission station transmits it in a separate televi-
sion channel or in a transmission in a multiplexed FM
frequency spectrum transmission].)

Audio Overlays and Other Overlays

In the present invention, many combinings are caused
and controlled besides combinings of video overlay
information (such as FIG. 1A) and transmitted televi-
sion image information (such as FIG. 1B). SPAM mes-
sages cause user specific audio to be combined with
transmitted radio or television audio information and

emitted as sound at subscriber stations. SPAM messages
insert user specific print into broadcast print. And
SPAM messages insert user specific data into data com-
munications.

FIG.7D illustrates a radio/computer combined me-
dium. Radio tuner, 209T, receives a conventional radio
broadcast transmission. Divider, 209D, splits the re-
ceived transmission into two paths and transmits one to
microcomputer, 205, and the other to radio decoder,
211, (where the received transmission is inputted to the
radio decoder, 42, component). Decoder, 211, detects
embedded digital SPAM information; corrects and con-
verts said information; processes said information at the
control processor, 44J, of its controller, 44; and inputs
selected SPAM information to microcomputer, 205.
Microcomputer, 205, has installed capacity to receive
an inputted audio transmission; capacity to receive con-
trol information and SPAM program instruction set
information from said controller, 44; to generate and
enter information into audio RAM; to combine audio
overlay programming, by means of audio synthesizing
techniques and overlay techniques well known in the
art, into the received audio transmission; and to transmit
the combined audio to speaker system, 263, which has
capacity, well known in the art, to convert the received
audio into sound.

An example illustrates the operation of the subscriber
station of FIGS. 7 and 7D.

A radio station transmits radio programming at 9:00
PM, immediately following the time at which said
“Wall Street Week” program ends. At each subscriber
station, the stock portfolio and closing price data are
recorded precisely as at the start of said “Wall Street
Week” program.In the normal transmission location of
the radio transmission of said programming, said station
embeds and transmits particular SPAM information.

25
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Atthestation of FIGS. 7 and 7D,the transmission of

said station is received at tuner, 209T, and inputted to
divider, 209D, which inputs the received radio trans-
mission separately to decoder, 211, and to microcom-
puter, 205. Receiving said transmission causes decoder,
211, to detect the SPAM information embeddedin said
transmission and to input information of said SPAM
information to microcomputer, 205, which is prepro-
grammed to process said inputted information. And
receiving said transmission causes microcomputer,205,
to input said transmission to speaker system, 263, which
is caused thereby to emit sound.

In due course, said radio station embeds a SPAM
message that is analogous to the first message of the
“Wall Street Week” example. Receiving information of
said message causes microcomputer, 205, to record at
RAM thedigital audio images of three statements made
and prerecorded by an announcer—“And the value of
your portfolio went up more than the market”, “And
your portfolio went up but no faster than the market”,
and “But the value of your portfolio went down’—to
compute a first value of the subscriber’s portfolio as of
the close of business ofthe day before said transmission;
to compute a second value of the subscriber’s portfolio
as of the close of business of the day of said transmis-
sion; to determine that said first value is greater than
said second value; to clear audio RAM in a clearing
fashion well known in the art; to select information of
the audio image, “But the value of your portfolio went
down”, in a predetermined fashion; and to transfer said
selected information to audio RAM. (Receiving said
message causes apparatusofother station to function in.
their own user specific fashions.)

Simultaneously, the audible audio portion of said
radio transmission has conveys information of the an-
nouncer’s voice describing the activity of the stock
market and saying, “Stock prices rose today in heavy
trading.”

Then said radio station transmits an interval of silent

audio and embeds, at the beginning of said interval, a
SPAM command that causes microcomputer, 205, to
generate the synthesized audio of one instance of the
image at said audio RAM,to overlay said audio into the
transmitted audio, and to transmit the combined audio
to speaker system, 263. In so doing,said station causes
system, 263, to emit the sound of the announcer’s voice
saying, “But the value of your stock portfolio went
down.” (Simultaneously, receiving said message causes
apparatus every other station receiving said radio trans-
mission its one selected one of said three statements.)

After an interval of transmitting silent audio that is
longerthan the longest time required to cause any given
subscriber station speaker system, 263, to emit the sound
of one of said selected audio images completely, said
radio station transmits the audio of said announcer’s

voice saying, “Now let us turn to the bond markets.”
(A broadcast print and computer combined medium

subscriber station operates in a similar fashion and is
configured similarly to the apparatus of FIG. 7D [ex-
ceptthat said station has no divider apparatus analogous
to divider, 209D]. Said station has receiver apparatus
analogous to radio, 209T; appropriate decoder appara-
tus that may consist of the digital detector, 46, and
controller, 47,-of the other decoder of FIG. 2C; a mi-
crocomputer, 205; andaprinter, 221, instead of speaker
system, 263. Said receiver apparatus receives the broad-
cast print transmission of a broadcast print transmission
station and inputs said transmission to said decoder
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apparatus. Said decoder detects digital information in
the inputted transmission; processes SPAM information
in the detected digital information; and inputs selected
digital information to the CPU ofsaid microcomputer,
205, or transfers other selected digital information to a
buffer at microcomputer, 205, that is an input buffer to
said printer, 221. In operation, the apparatus of said
station receives, transfers to printer, 221, and prints the
digital information of a SPAM message information
segment [which information conveys stock market in-
formation and ends with information thatis printed as,
“Stock prices rose today in heavy trading,”]. Then the
decoder ofsaid station detects a SPAM endoffile signal
and a subsequent SPAM message. Receiving said subse-
quent message causes said decoderto input information
of said message to said CPU. Receiving said informa-
tion at said CPU causes microcomputer, 205, to receive
digital information of three alternate print messages; to
computeafirst value of the portfolio of the subscriber
of said station as of the close of business of the day
before said transmission; to compute a second value of
the subscriber’s portfolio as of the close of business of
the day of said transmission; to determine thatsaid first
value is greater than said second value; and to transfer
to said printer, 221, selected digital information of the
print message, “but the value of your portfolio went
down.” In so doing, said microcomputer, 205, causes
said printer, 221, to print the information of said se-
lected print message. Then the decoderofsaid station
detects a SPAM end offile signal and a subsequent
SPAM message. Receiving said subsequent message
causes said decoderto input information of said message
to printer, 221, and causes printer, 221, to initiate a new
print paragraph and commenceprinting information of
the information segment of said last named message,
beginning with, “Now letus turn to the bond markets.”
[Simultaneously, the transmission received at said sta-
tion is also received at other similar stations and causes

apparatusat said otherstations to print general message
information with user specific information. For exam-
ple:

Stock prices rose today in heavy trading, and the
value of your portfolio went up more than the
market.

Nowlet us turn to the bond markets.

is printed at a particular other station where the compu-
tations of a microcomputer, 205, determine that the
value of the portfolio of said last named station’s sub-
scriber increasedat a faster rate than therate of increase

of a particular market average.])
FIG. 7E shows howthe audio system of FIG. 7D is

added to the video system of FIG. 1 to achieve the full
combined medium oftelevision and computers. To the
apparatus of FIG. 1, a divider, 202D, is added in the
audio transmission path which splits the transmission
into two paths and transmits one to the appropriate
audio processing apparatus of TV decoder, 203, and the
other to microcomputer, 205, at particular apparatus,
well knownin the art, that has capacity for combining
computer synthesized audio into the transmitted audio
and that inputs its received audio information to moni-
tor, 202M. Microcomputer, 205, has audio RAM and
audio synthesizing and combining capacities. Using
precisely the same methods whereby the apparatus of
FIG.7Dis caused to input audio information (including
user specific audio information) to speaker system, 263,
(causing said system, 263, to emit the sound of the voice
of the radio announceras described above), the appara-
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tus of the station of FIG. 7E can be caused to input
audio information (including user specific audio infor-
mation) to the speaker of monitor, 202M,(causing said
speaker to emit the sound of the voice of an announcer
making the above audio statements). The only differ-
ence between the systems of FIGS. 7D and 7E is that
SPAM information of the audio of FIG. 7E is transmit-
ted, in the preferred embodiment, in the normal trans-
mission location of television (which means that said
information is embedded in the video rather than the

audio).

Automating U. R. Stations ... Examples #9 and #10
continued Coordinating Computers, Television, and

Print

FIG.7F illustrates a method for generating and com-
municating information to selected subscribers through
the coordination of computers, television, and broad-
cast print. FIG. 7Falso illustrates use of a local input,
225.

The microcomputer, 205, of the station of FIG. 7 and
TF, is preprogrammedto receive and process automati-
cally meal recipe instructions and holds records of the
size of the family of the subscriber of said station to-
gether with thetastes and dietary habits of the members
of said family. For example, particular information is
recordedinafile named DATA_OF.URSthatis on a

so-called “floppy disk” that is loaded at the A: disk
drive at said microcomputer, 205. Said information
specifies that said family prefers particular very hot and
spicy foods, prefers to minimize salt consumption, and
consists of four adults.

(Simultaneously, a particular second microcomputer,
205,that is at the different station of a second subscriber
and is also preprogrammed to receive and process auto-
matically meal recipe instructions, holds information in
a file named DATA—OF.URSona floppy disk thatis
loaded at its A: disk drive which information specifies
that the family of said second subscriber prefers particu-
lar mild foods, is indifferent regarding salt consumption,
and consists of two adults. And a particular third mi-
crocomputer, 205, that is at another different station of
a third subscriber and that is also preprogrammed to
receive and process automatically meal recipe instruc-
tions, holds information in a file named DATA—OF-
-URSon a floppy disk that is loaded atits A: disk drive
which information specifies that the family of said third
subscriber prefers particular moderately hot and spicy

‘foods, is indifferent regarding salt consumption, and
consists of two adults. and three children.)

The program originating studio of a particular net-
work transmits the programming transmission of a par-
ticular conventional television program on cooking
techniques that is called “Exotic Meals of India.” Said
transmission is received at the intermediate transmission

station of FIG. 6 and retransmitted immediately on the
cable channel of modulator, 83. (Said transmission is
also received at the aforementioned second intermedi-

ate transmission station of example #10 and retransmit-
ted immediately.)

At the station of FIG. 7 and 7F (whichstation is a
subscriberstation of the intermediate station of FIG.6),
in the fashions described above, apparatus is caused to
receive the particular transmission of said program that
is retransmitted by the intermediate station of FIG.6; to
interconnect in such a waythat the audio information
received at a tuner, 215, and the video information
received at said tuner, 215, are inputted separately, via
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matrix switch, 258, to monitor, 202M; to retain and
process meter and monitor information of the use and
usage of the information of said transmission, and to
display the television information of said transmission
(thatis, information of said audio and video) at monitor,
202M.(In other words, because said “Exotic Meals of
India” programming is conventional television pro-
gramming rather than combined medium programming,
no information of said programming is inputted to mi-
crocomputer, 205, and no programming outputted by
microcomputer, 205, is inputted to monitor, 202M.)

(Simultaneously and in the samefashion, apparatus of
the station of said second subscriber [whichstation is a
subscriberstation of the intermediate station of FIG. 6]
receives, interconnects, meters and monitors, and dis-
plays at a monitor, 202M,the information of said trans-
mission. And apparatusof the station of said third sub-
scriber [which station is a subscriber station of said
second intermediate station] also receives, intercon-
nects, meters and monitors, and displays at a monitor,
202M,the information of the transmission of said pro-
gram that is transmitted by said second intermediate
station.)

The program is devoted to the subject of cooking a
particularfish curry that can be mild or moderately hot
and spicy or, as a vindaloo, very hot and spicy.

Haifway through the program the host says, “If you
are interested in cooking what we are preparing here
and want a your own printed copy ofthe recipetailored
to your own tastes and your own shoppinglist for a
charge of only 10 cents, enter on your Widget Signal
Generator and Local Input the information that you see
on your screen.” The information that appears on the
screen of each subscriber is “TV567#”.

Each subscriber—in particular, the subscriber of the
station of FIGS. 7 and 7F, said second subscriber, and
said third subscriber—enters TV567#,in a fashion well
known in the art, at the keyboard of the specific local
input, 225, of his own station which causes said input,
225, to transmit a particular preprogrammed process-
local-inputinstruction and said TV567# information to
the controller, 20, of the signal processor, 200, of said
station.

Receiving said instruction and information causes the
controller, 20, at each station where TV567# is entered,
in a predetermined fashion, to retain said TV567# infor-
mation at particular last-local-input-# memory.

Five minutes later, said program originating studio
embeds in the transmission of the “Exotic Meals of

India” programming and transmits a particular first
SPAM messagethat consists of an “01” header, particu-
lar execution segment information that is addressed to
URSsignal processors, 200, appropriate meter-monitor
information, padding bits as required, an information
segment of particular check-for-entered-information-
and-process instructions, and an endoffile signal.

Atthe station of FIGS. 7 and 7F, said message is
detected at TV signal decoder, 145, and said execution
segmentinformation invokesparticular controlled func-
tion instructions that cause said message to be trans-
ferred to the controller, 20, of signal processor, 200.
Automatically, the controller, 39, of decoder, 145,
transmits particular switching request information to
the control processor, 20A,of signal processor, 200, via
the aforementioned control information bus means.

Receiving said information causes control processor,
20A, to cause matrix switch, 259, to establish a commu-
nications link between.said controller, 39, and said con-
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troller, 20. Automatically, said controller, 39, transfers
said message to said controller, 20.

Receiving said message causes controller, 20, to load
and execute said check-for-entered-information-and-

process instructions, and executing said instructions
causes controller, 20, to determine that TV567# infor-
mation exists at said last-local-input-# memory and to
cause an instance of particular covert control informa-
tion (which is preprogrammedin said instructions) to be
placedat particular control-function-invoking informa-
tion memory of the controller, 39, of decoder, 145, and
also at particular control-function-invoking information
memoryofthe controller, 39, of decoder, 203. Execut-
ing said instructions also causes controller, 20, to initiate
a particular signal record of meter information at the
buffer, 14, of signal processor, 200, which record con-
tains particular program unit information and TV567#
information. (At stations where TV567# information
does not exist at last-local-input-# memory of the con-
trollers, 20, said instructions cause said controllers, 20,
to cease executing and delete all information of said
instructions without placing any information at the
decoders, 145 and 203, or initiating any meter informa-
tion.)

(Receiving said first message at the stations of said
second and said third subscribers causes apparatus of
said station to function in the fashion of the station of

FIGS. 7 and 7F.)
One minute later, said program originating studio

embeds in the transmission of said “Exotic Meals of
India” programming and transmits a particular second
SPAM messagethat consists of an “01” header, particu-
lar execution segment information that is identical to
said, covert control information, appropriate meter-
monitor information including unit code identification
information that identifies the programming of the in-
formation segment of said message, padding bits as
required, information segment of particular generate-
recipe-and-shopping-list instructions, and an end offile
signal.

At the station of FIGS. 7 and 7F, said message is
detected at TV signal decoder, 145, and said execution
segment information invokes particular controlled func-
tion instructions that cause said message to be trans-
ferred to the controller, 39, of decoder, 203. Automati-
cally, the controller, 39, of decoder, 145, transmits par-
ticular switching request information to the control
processor, 20A, of signal processor, 200, via the afore-
mentioned control information bus means. Receiving
said information causes control processor, 20A, to cause
matrix switch, 259, to establish a communications link
between the controller, 39, of decoder, 145, and the
controller, 39, of decoder, 203. Automatically, said
controller, 39, of decoder, 145, transfers said message to
the controller, 39, of decoder, 203.

Receiving said message causes the controller, 39, of
decoder, 203, to load and execute said generate-recipe-
and-shopping-list instructions at microcomputer, 205,
and to transfer particular meter-monitor information to
the buffer/comparator, 14, of signal processor, 200,
causing said buffer/comparator, 14, to increment the
information of said signal record of meter information
in the fashion described above.

Executing said generate-recipe-and-shopping-list. in-
structions causes microcomputer, 205, to generate infor-
mation of the specific fish curry recipe and fish curry
shoppinglist of the family of the subscriber of the sta-
tion of FIGS. 7 and 7F; to cause said recipe and shop-
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pinglist to be printed at printer, 221; and to retain infor-
mation ofsaid shoppinglist at particular memory. Auto-
matically, microcomputer, 205, accesses its A:-
DATA_OF.URSfile, in a fashion well known in the
art, and selects the aforementioned information that
specifies the size of the family of the subscriber of said
station together with the tastes and dietary habits of the
members of said family; determines that one ingredient
of the recipe ofsaid family is “Patak’s low-salt Vindaloo
Curry Paste” (because said family prefers particular
very hot and spicy foods and prefers to minimizesalt
consumption); computes that, at one-half pound of hali-
but fish and one teaspoonful of said Vindaloo Paste per
adult, the recipe of said family (which is of four adults)
calls for two poundsof halibut and four teaspoonfuls of
said Paste and that the shoppinglist of said family lists
two poundsof halibut and one jar of “‘Patak’s low-salt
Vindaloo Curry Paste”; incorporates information of
said two poundsand four teaspoonfuls of “Patak’s low-
salt Vindaloo Curry Paste” into generally applicable
information of the recipe of said “Exotic Meals of In-
dia” programming and information of said two pounds
and onejar of “Patak’s low-salt Vindaloo Curry Paste”
into generally applicable information of the shopping
list of said programming, thereby generating (through
the processes of so determining, computing, and incor-
porating) output information of the specific recipe and
shoppinglist of said family; records oneinstance of the
output of said shoppinglist at particular shopping-list
memory; and outputs output information ofsaid specific
recipe andlist to printer, 221.

Receiving said output information causes printer,
221, to print the information ofsaid specific recipe and
list.

(Receiving said second messageat thestations of said
second and said third subscribers causes apparatus of
said station to function in the fashion of the station of

FIGS. 7 and 7F except that the specific recipe and list
information processed, recorded, outputted, and
printed at said stations are the specific recipes and lists
of the families of said subscribers. The microcomputer,
205, of the station of said second subscriber determines
that one ingredient of the recipe of said family is “Pa-
tak’s Quick Curry Paste (Mild)” (because said family
prefers particular mild foods andis indifferent regard-
ing salt consumption); computes that the recipe ofsaid
family (which is of two adults) calls for one pound of
halibut and two teaspoonfuls of said Paste and that the
shopping list of said family lists one pound of halibut
and one jar of “Patak’s Quick Curry Paste (Mild)”;
completes generating; records selectively at particular
shopping-list memory; outputs; and causes to be printed
output information of the specific recipe and shopping
list of said family that reflects the one pound, twotea-
spoonfuls, and one jar of “Patak’s Quick Curry Paste
(Mild)” information so determined and computed. The
microcomputer, 205, of the station of said third sub-
scriber determines that one ingredient of the recipe of
said family is “Patak’s Quick Curry Paste (Hot)” (be-
cause said family prefers particular moderately hot and
spicy foods andis indifferent regarding salt consump-
tion); computes that, at one-half pound of halibut fish
and one teaspoonful of said Paste per adult and at one-
quarter pound ofhalibut fish and one-half teaspoonful
of said Paste per child, the recipe of said family (which
is of two adults and three children) calls for one and
three-quarters pounds of halibut and three and one-half
teaspoonfuls of said Paste and that the shoppinglist of
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said family lists one and three-quarters poundsofhali-
but and one jar of “Patak’s Quick Curry Paste (Hot)”;
completes generating; records selectively at particular
shopping-list memory; outputs; and causes to be printed
output information ofthe specific recipe and shopping
list of said family that reflects the one and three-fourths
pounds, three and one-half teaspoonfuls, and one jar of
“Patak’s Quick Curry Paste (Hot)” information so de-
termined and computed.)

(At stations where TV567# information was not
entered at a local input, 225, the decoders, 145, discard
all information of said second message because the exe- .
cutions segment information of said message fails to
match any controlled-function-invoking information,
and receiving said message causes no further process-
ing.)

Onebenefit of this method of transmitting the infor-
mation of said generate-recipe-and-shopping-list in-
structions is that by causing said instructions to be em-
bedded in the transmission of said “Exotic Meals of

India” programming this method enables any subscriber
whorecords the transmission of said programmingat a
recorder/player, 217, to access the embedded informa-
tion of said instructions automatically in this fashion
whenever the recorded transmission of said program-
ming is played back—and in so doing, to cause the
signal processor, 200, of his station to process meter-
monitor information of said embeddedfirst and second
messages anew whenever TV567# is enteredat a local
input, 225, in the course of the play back ofsaid trans-
mission. However, this method has the drawback of
making the information of said instructions relatively
vulnerable to programming pirates (who maybeable to
manipulate and extractsaid information relatively easily
without causing meter information to be transmitted to
remote metering stations) because the embedded loca-
tion of said instructions is relatively easy to find.

(An alternate method for inputting said second mes-
sage to the microcomputers, 205, at stations where
TV567# is enteredat a local input, 225, is to embed said
message in a particular second transmission thatis dif-
ferent from the transmission of said “Exotic Meals of
India” programming and to cause a selected All signal
decoder, 290, at each oneofsaid stations to receive said
second transmission, thereby causing said decoder, 290,
to detect and transfer the information of said second
message to the microcomputer, 205, of said station. In
this alternate method, executing said check-for-entered-
information-and-processinstructions ofsaid first SPAM
message causes controller, 20, of signal processor, 200,
of each oneofsaid stations to cause the tuner, 223, of a
selected converter box, 222, to tune said box, 222, to
receive said second transmission; to cause the matrix
switch, 258, to establish a programming communication
link between said selected converter box, 222, and said
decoder, 290; to cause the appropriate receiver appara-
tus of said decoder, 290,to receive said transmission and
the appropriate detector and EOFSvalve, 39F, to com-
mence detecting an end offile signal; and to cause an
instance of particular covert control informationthat is
in said instruction to be placed at particular control-
function-invoking information memory of the control-
ler, 39, of said decoder, 290. In due course, said pro-
gramming originating studio causes the intermediate
transmission station to embed an endoffile signal then
said second message in said second transmission. Trans-
mitting said end offile signal then said second message
causes the apparatus of said decoder, 290, to detect and
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process properly the information of said second mes-
sage. This method has the advantage of making the
information of said instructions relatively invulnerable
to programming pirates because the location of said
instructions [moreprecisely, the particular transmission
in which said instructions are embedded] is. harder to
identify without causing meter information[ if only of
said first message] to be transmitted to remote metering
stations.)

(Whichever transmission method is employed the
information of said second message can. be encrypted
and caused to be decrypted in any of the methods de-
scribed above—for example, in the method ofthefirst
message of example #4.)

Toward the end of the transmission of said “Exotic

Meals of India” programming andafter each microcom-
puter, 205, that processes the information of said second
message records one instance of specific shoppinglist
output information at particular shopping-list memory,
said programming origination studio commences the
example #10 transmission of the programming of the
supermarket chain commercial of Q. Whilestill trans-
mitting said “Exotic Meals of India” programming,said
studio embedsand transmits said 0 15 load-set-informa-

tion message (#10) in the transmission of said program-
ming.

As described above, receiving said message causes
intermediate transmission stations, including the station
of FIG. 6 and said second intermediate transmission

station, each to load the information of particular files,
PROGRAM.EXE and DATA_OF.ITS,at particular
program-set-to-transmit and data-set-to-transmit RAM
memories of a computer, 73.

Thensaid studio ceases transmitting “Exotic Meals of
India” programming for a so-called “commercial
break” and commences transmitting the conventional
television video and audio information of program unit
Q.

Immediately after commencingto transmit said video
and audio of Q,said studio transmits said align-URS-
microcomputers-205 message (#10), embedded in the
programming transmission of Q. Said message consists
of a “10” header, and information of a particular SPAM
align-subscriber-station-microcomputers-to-receive-
combined-medium-computer-programming execution
segment that is addressed to URS signal processors,
200, and any required paddingbits.

Receiving said message atthe station of FIGS. 7 and
7F causes TV signal decoder, 282, to detect said mes-
sage and execute particular preprogrammed controlled
function instructions that cause said decoder, 282, to
cause a communications link to be established that links
said decoder, 282, via matrix switch, 259, with the con-
troller, 20, of signal processor, 200; to transfer said
message to controller, 20; and to transfer particular
preprogrammed source mark information that identifies
said decoder, 282, as the local source inputting said
message to controller, 20. (Decoder, 145, is not prepro-
grammed with controlled-function-invoking informa-
tion that matches the execution segment information of
said message, and decoder, 145, discards all information
of said message.)

Receiving said message causes controller, 20, to com-
bine microcomputer, 205, to the computer system of
said program originating studio.and to cause the video
and audio output transmissions of microcomputer, 205,
to be inputted to monitor, 202M. Automatically, con-
troller, 20, determines, in a predetermined fashion, that
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the television information received at tuner, 215, is

displayed at monitor, 202M; that the audio emitted at
monitor, 202M,is inputted to said monitor, 202M, via
matrix switch, 258, from said tuner, 215; and that the
video displayed at monitor, 202M,is also inputted to
said monitor, 202M, via matrix switch, 258, from said
tuner, 215. Automatically, controller, 20, causes matrix
switch, 258, to configure its switches so as to transfer
the video information that is inputted to monitor, 202M,
also to divider, 4, and to configure its switches so as to
transfer the audio information that is inputted to moni-
tor, 202M,also to divider, 202D. In so doing, receiving
said message causes the apparatus of said station to
combine to the computer system of said program origi-
nating studio. Automatically, controller, 20, causes a
control information communication link to be estab-
lished that links controller, 20, and the controller, 39, of
decoder, 203, then inputs an interrupt signal of new-
channel-input information to said controller, 39. In so
doing, receiving said message causes the decoder, 203,
of said station to delete all previously received SPAM
information and commence discarding ail received
SPAM information until an endoffile signal is detected.
Automatically, controller, 20, causes matrix switch,
258, to configure its switches so as to cease transferring
audio information inputted from said tuner, 215, to mon-
itor, 202M, and video information inputted from said
tuner, 215, to monitor, 202M. Automatically, control-
ler, 20, causes matrix switch, 258, to configure its
switches so as to commencetransferring audio informa-
tion inputted from said microcomputer, 205, to monitor,
202M, and video information inputted from said mi-
crocomputer, 205, to monitor, 202M. In so doing, re-
ceiving said message causes matrix switch, 258, to inter-
connect the apparatus of said station in the fashion of
FIG. JE.

(Receiving said align-URS-microcomputers-205 mes-
sage (#10)at the stations of said second subscriber and
of said third subscriber causes apparatus at said stations
to function in the station of FIGS. 7 and 7F, apparatus
of said stations to combine to the computer system of
said program originating studio, to discard received
SPAM information, and to interconnect at each of said
stations in the fashion of FIG. 7E.)

After an interval that is sufficient to allow apparatus
at each subscriber station so to combine and intercon-

nect, said studio transmits said synch-SPAM-reception
message (#10), embedded in the transmission of said

programming. Said message consists of a “01” header,
information of the aforementioned pseudo-command
execution segment, appropriate meter-monitor informa-
tion that includes the “program unit identification
code”information of said programming of Q, any re-
quired padding bits, an information segment that con-
tains no binary information, and information of a SPAM
end offile signal.

Receiving said message at the station of FIGS. 7 and
7F causes decoder, 203, to detect the endoffile signal of
said message and to process the next received SPAM
information as information of the header of a SPAM

message, thereby causing said decoder, 203, to com-
menceidentifying and processing the individual SPAM
messages of the SPAM information subsequently em-
bedded in the transmission of the programming of Q.In
so doing, receiving said message causes decoder appara-
tus of the station of FIGS. 7 and 7F to commence exe-

cuting controlled functions in response to SPAM mes-
sages transmitted by said program originating studio.
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(In the fashions described above, receiving said message
at decoders, 145 and 282, causes said said decoders, 145
and 282, to process the meter-monitor information of
said message and to transmit meter-monitor information
to the onboard controller, 14A, ofsignal processor, 200,
and causes said onboard controller, 14A, to initiate -
signal record information ofsaid programming of Q and
process in the fashions described above that include
transferring recorded signal record information to one
or more remote auditing stations.)

Then immediately, said studio transmits said control-
invoking message (#10), embedded in the transmission
of said programming. Said message consists of a “00”
header, information of a particular control-invoking
execution segment that is addressed to URS decoders,
203, appropriate meter-monitor information that in-
cludes the “program unit identification code” informa-
tion of said programming of Q, any required padding
bits.

Receiving said message at the station of FIGS. 7 and
TF causes decoder, 203, to input the aforementioned
control invoking instructionsto its microcomputer, 205,
thereby causing microcomputer, 205, to come under
control of the computer system of the transmission of
said studio. (Decoder, 203, has capacity to turn power
on to microcomputer, 205, and receiving said message
may cause decoder, 203, first to turn power on to mi-
crocomputer, 205, before inputting control invoking
instructions.) Automatically, decoder, 203, also trans-
fers meter-monitor information, causing to said onboard
controller, 14A, to incrementits signal record informa-
tion of Q in the fashion described above.

(Receiving said synch-SPAM-reception message
(#10) and said control-invoking message (#10) at the
stations of said second subscriber and ofsaid third sub-

scriber causes apparatus at said stations, in the same
fashion, to come under control of the computer system
of said program originating studio.)

(At otherstations that lack microcomputer, 205, ca-
pacity, that display only the conventional programming
of the transmission of Q at a monitor, 202M,andthat are
preprogrammedto collect monitor information, receiv-
ing said messages at decoders, 145 and 282, causes de-
coders, 145 and 282, and onboard controllers, 14A, of
signal processors, 200, to process the meter-monitor
information of said message, to initiate signal record
information of said programming of Q, and at selected
ones of said stations where recorders, 16, record signal
record information and equal or exceed predetermined
capacity, to transfer recorded signal record information
to one or more remote auditing stations.)

Thensaid studio transmits said transmit-data-module-

set message (#10), causing each intermediate transmis-
sion station, including the station of FIG. 6 and said
second intermediate transmission station, to transmitits
specific data-module-set message (#10), as described
above,

Receiving the specific data-module-set message (#10)
of its intermediate transmission station causes eachulti-
mate receiver station to record one instance of the DA-

TA_OF-.ITSinformationin said message in a particular
file, named “DATAWOF.ITS” at so-called “RAM
disk’? memory of the microcomputer, 205, of said sta-
tion. At the station of FIGS. 7 and 7F, receiving the
data-module-set message (#10) transmitted by the inter-
mediate transmission station of FIG. 6 causes said mes-

sage to be detected at decoder, 203, and causes decoder,
203, to load and execute at microcomputer, 205, the
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information segment of said message (which includes
complete information of the aforementioned data file,
DATA_OF.ITS,ofsaid station). Executing said infor-
mation causes microcomputer, 205, to place said com-
plete information at a so-called “D:” RAM disk at the
RAM ofsaid microcomputer, 205, in a file entitled, at
the directory ofsaid disk, “DATA—OF-.ITS”. (Simulta-
neously, the microcomputer, 205, at the station of said
second subscriber [which station is a also subscriber
station of the intermediate transmission station of FIG.

6] receives the same data-module-set message (#10) and
is caused, in the same fashion, to place complete infor-
mation said aforementioned data file, DATA—OF.ITS,
at the “D:” RAM disk at said microcomputer, 205, in a
file entitled “DATA—OF.ITS”. And the microcom-

puter, 205, at the station of said third subscriber [which
station is a subscriber station of said second intermediate

transmission station] receives the data-module-set mes-
sage (#10) of said second intermediate station and is
caused, in the same fashion, to place complete informa-
tion the data file. DATA_OF.ITS,of said secondinter-
mediate station at the “D:” RAM disk at said mi-
crocomputer, 205, in a file also entitled “DATA_OF-
.ITS”.) (Alternately, receiving the specific data-
module-set message (#10) of its intermediate transmis-
sion station may cause each ultimate receiver station to
record one instance of the DATA_OFITS informa-

tion in said message in a particular file, named “DA-
TA_OF.ITS”, on appropriate recording medium of a
peripheral disk drive, designated drive D:, of the mi-
crocomputer, 205, of said station.)

Then said studio transmits said transmit-and-execute-

program-instruction-set message (#10), causing each
intermediate transmission station, including the station
of FIG. 6 and said second intermediate transmission

station, to transmit its specific program-instruction-set
message (#10), as described above.

Receiving the specific program-instruction-set mes-
sage (#10) of its intermediate transmission station
causes each ultimate receiver station to record one in-
stance of the PROGRAM.EXE information in said

message at particular RAM and executethe information
so loaded as a machine language job. At the station of
FIGS.7 and 7F, receiving the program-instruction-set
message (#10) transmitted by the intermediate transmis-
sion station of FIG.6 causes said message to be detected
at decoder, 203, and causes decoder, 203, to load and
execute at microcomputer, 205, the information seg-
ment of said message (whichis the program instruction
set of Q.1 and is the output file, PROGRAM.EXE,of
said station). As described above, the information of
said segment includes formula-and-item-of-this-trans-
mission information of the higher languageline of pro-
gram code:

Y= 1000.00+-62.21875+(2.117* X)

compiled and linked to other compiled information.
(Simultaneously, the microcomputer, 205,at the station
of said second subscriber receives the same program-
instruction-set message (#10) and is caused, in the same
fashion, to load and execute said program instruction set
of Q.1 that is the information of the information seg-
ment of said message. And the microcomputer, 205, at
the station of said third subscriber receives the pro-
gram-instruction-set message (#10) of said second inter-
mediate station and is caused, in the same fashion, to
load and execute the complete instructions of the output
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file. PROGRAM.EXE, of said second intermediate
station whichis the information of the information seg-
ment of said last named message and is the program
instruction set of Q.2. Said instructions so executed
include formula-and-item-of-this-transmission informa-
tion of the higher language line of program code:

Y= 1000.00-+ 132.2362 + (2.0882 * X)

Compiled and linked to other compiled information.)
Executing the specific program instruction set in-

structions received at each subscriber station causes the

microcomputer, 205, of said station to generate its own
specific information ofa series of outputs.

Under control of the instructions of said program
instructionset of Q.1, the microcomputer, 205, ofFIGS.
7 and 7F generates image information ofa first video
overlay and generates selected information of subse-
quent overlays in the following fashion. Automatically,
in a fashion well knownin the art, microcomputer,205,
accesses its file A:DATAji3 OF.URSand locates the
aforementioned information of the particular address of
the subscriber station of Figs. 7 and 7F the accessesits
file D:DATA_OF-ITSandlocates the aforementioned

information of the particular street addresses of each of
the markets of said supermarket chain that is in the
locality of the intermediate station of FIG. 6. Then
automatically, microcomputer, 205, accesses the afore-
mentioned distance-and-relative-location module that,
when accessed, computes the shortest vehicle driving
distance between any twolocationsin the local vicinity
of the station of FIG. 6 when passed two street ad-
dresses of said vicinity and passes to said module and
passes to said module the address of said subscriber
station and, one at a time, the address of each of said
markets. Automatically, under control of the instruc-
tions of said module, microcomputer, 205, computes the
shortest vehicle distance and the relative direction be-
tween said subscriber station and each of said markets.

Then automatically, by comparing distance informa-
tion, microcomputer, determines which market is clos-
est to said subscriberstation, that the distance between
said subscriber station and said market is 4.3 miles, and
that said subscriber station is southwest of said market.

Automatically, microcomputer, 205, stores particular
southwest-quadrant information at particular 1st work-
ing memory of said microcomputer, 205. Then automat-
ically, on a machine languagebasis and in a fashion well
knownin the art, said microcomputer, 205, substitutes
the value 4.3 for the variable X in the equation:

Y= 1000.00-+ 62.21875-+(2.117* X)

computes the value ofY thatis specific the the station of
FIGS. 7 and 7F to be: 1071.32 (rounded in a fashion
well known in the art); and stores 1071.32 information
at particular 2nd working memory of said microcom-
puter, 205. Automatically, microcomputer, 205, clears
video RAM; causes the background color of video
RAM to be a color such as black that is transparent
when combined with transmitted video by the PC-
MicroKey System; causes binary image information of
“$1,071.32” to be placedat bit locations of video RAM
that produce video image information in the upperleft
hand ofa video screen when video RAM informationis

transmitted to said screen. (Simultaneously, under con-
trol of the instructionsof said program instruction set of
Q.1, the microcomputer, 205, at the station of said sec-
ond subscriber computes and determines that the dis-
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tance between said last named station and the market
closest to said station is 8.7 miles and that said station is

northwest of said market; stores particular northwest-
quadrant informationat particular 1st working memory
of said microcomputer, 205; substitutes the value 8.7 for
the variable X in its received information of said last

named equation and computes the value of Y thatis
specific the station of said second subscriber to be
1080.64 (rounded); stores 1080.64 information at partic-
ular 2nd working memory of said microcomputer, 205;
clears and sets video RAM to said transparent back-
ground color; and causes binary image information of
“$1,080.64” to be placed at particular upper left hand
video screen bit locations of video RAM. And under

control of the instructions of said program instruction
set of Q.2, the microcomputer, 205,at the station of said
third subscriber computes and determines that the dis-
tance between said last named station and the closest

selected market in the vicinity of said second intermedi-
ate transmission station is 3.2 miles and that said sub-

scriber station is southeast of said market; stores particu-
lar southeast-quadrant information at particular 1st
working memory of said microcomputer, 205; substi-
tutes the value 3.2 for the variable X in its received

information of the equation:

Y= 1000.00-+- 132.2362 + (2.0882* X)

and computes the value of Y that is specific to the sta-
tion of said third subscriber to be 1138.92 (rounded);
stores 1138.92 information at particular 2nd working
memory of said microcomputer, 205; clears and sets
video RAM to said transparent background color; and
causes binary image information of “$1,138.92” to be
placed at particular upper left hand video screen bit
locations of video RAM.)

Then, under control of said instructions that consti-
tute the specific program instruction set of the mi-
crocomputer, 205, of the station of FIGS. 7 and 7F, said
microcomputer, 205, generates and stores additional
information of subsequent outputs, selects sound image
information of a first audio overlay, and places said
selected information at audio RAM.At the station of
FIGS. 7 and 7F, microcomputer, 205, computes the
amount that the subscriber of said station will save by
buying an untrimmedpork belly unit as compared with
buying a trimmed porkbelly unit at the aforementioned
local market selected at said station. Automatically,
microcomputer, 205, locates the aforementioned cost-
of-a-trimmed-pork-belly-unit information in its file,
D:DATA_OF(ITS. Then, by subtracting the informa-
tion stored at said 2nd working memory ofsaid mi-
crocomputer, 205, (which is 1071.32) from said cost-of-
a-trimmed-pork-belly-unit' information (which is
1987.25), microcomputer, 205, automatically computes
said amount to be 915.93 and saves information of

915.93 at particular 3rd working memory of said mi-
crocomputer, 205. Then microcomputer, 205, selects
audio information that represents the percentage saving
that said subscriber can save by buying an untrimmed
pork belly unit in comparison to a trimmed pork belly
unit at said market. Automatically, microcomputer, 205,
clears its audio RAM. Then automatically, by dividing
the information at said 3rd working memory (whichis
915.93) by said cost-of-a-trimmed-pork-belly-unit infor-
mation (which is 1987.25), microcomputer, 205, com-
putes information of 0.4609 (rounded), which is the
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decimal equivalentof the percentagesaving;determines
that said information is greater than 0.4600 and less than
0.4700; and selects the audio information of an announc-
er’s voice saying “forty-six” from among the informa-
tion of said file, D/DATA—OF-.ITS; and places said
information at audio RAM.(In similar fashion, the mi-
crocomputer, 205, at the station of said second sub-
scriber computes information of the amount that the
subscriber of said station will save by buying an un-
trimmed pork belly unit by subtracting the information
stored at the aforementioned 2nd working memory of
said microcomputer, 205, [which information is
1080.64] from the cost-of-a-trimmed-pork-belly-unit
information of the program instruction set instructions
received by said microcomputer, 205, [which informa-
tion is 1987.25]; stores the difference information so
computed [which is 896.61] at particular 3rd working
memory of said microcomputer, 205; clears the audio
RAMofsaid microcomputer, 205; by dividing the in-
formation at said 3rd working memory [whichis 896.61]
by the cost-of-a-trimmed-pork-belly-unit information
[which is 1987.25] atits file, D:DATA_OF.ITS, com-
putes information of 0.4562 [rounded], which is the
decimal equivalent of the percentage saving of said
second subscriber; determines that said information of
0.4562 is greater than 0.4500 andless than 0.4600; selects
the aforementioned audio information of an announcer’s
voice saying “forty-five” from its file, D:DATA_
OF.ITS; and places said information at said audio RAM.
And the microcomputer, 205, at the station ofsaid third
subscriber computesinformationofthe amountthat said
subscriber will save by buying an untrimmedpork belly
unit by subtracting the information stored at the 2nd
working memoryofsaid microcomputer, 205, [whichis
1138.92] from the cost-of-a-trimmed-pork-belly-unit in-
formationofits file, D:DATA__OF-.ITS,[which infor-
mation is 2021.42]; stores the difference information so
computed [which is 882.50] at particular 3rd working
memory of said microcomputer, 205; clears the audio
RAMofsaidmicrocomputer, 205; computes information
of 0.4366 [rounded], which is the decimal equivalent of
the percentage saving of said second subscriber by
dividing the information at said 3rd working memory
[which is 882.50] by said cost-of-a-trimmed-pork-belly-
unit information [which is 2021.42]; determines that said
information of0.4366 is greater than 0.4300 andless than
0.4400; selects the audio information of an announcer’s:
voice saying “forty-three” from its file, D:DATA—
OF.ITS;andplacessaid informationatsaid audio RAM.)

As each subscriber station microcomputer, 205, com-
pletes placing selected information of an announcer’s
voice at audio RAM,the program instruction set in-.
structions received by said miorocomputer, 205, cause
said microcomputer, 205, to pause, in a fashion well
knownin the art, and wait for an input instruction.

Meanwhile, in the conventional television program-
ming transmission of Q, the video conveys television
picture information of a large outdoor barbecue party,
and the audio transmits information of an announcer
saying:

“Think how much yourfriends enjoy outdoor barbe-
cues.”

Said studio transmits television picture information of
the upper torso.of a person and audio information of an
announcersaying,
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*@Bora limited time only, Super Discount Supermar-

kets make this special offer to you. Super Discount
Supermarkets will deliver to you, at cost, all the
pork you need to entertain five hundred people for
this low, low price...”

Said studio transmits television picture information of
the right hand and arm of said person pointing moving —
to point at the upperleft hand corner of the television
screen.

At this moment, said studio embedsandtransmits said
Ist commence-outputting message (#10). Said message
consists of a “O00” header; execution segment informa-
tion that is identical to the execution segment of the
second message of the “Wall Street Week” example,
appropriate meter-monitor information including “pro-
gram unit identification code” information and overlay
number field information, and any required padding
bits. And each intermediate transmissionstation (includ-
ing the intermediate station of FIG. 6 and said second
intermediate station) receives and retransmits said mes-
sage.

Receiving said message causes each subscriberstation
that has completed the generation offirst overlay image
information at video RAM to combineits specific image
information with the conventional video information
transmitted by said studio andcauseits specific monitor,
202M,to display the combined specific image informa-
tion and transmitted videoinformation. At the station of
FIG.7 and 7F, decoder, 203, detects the information of
said message, and receiving said Ist commence-output-
ting message (#10) causes decoder, 203, to execute
“GRAPHICS ON” at the PC-MicroKey system of
microcomputer, 205. Automatically, microcomputer,
205, combines its specific video RAM binary image
information of “$1,071.32” with its received conven-
tional video information. And automatically $1,071.32 is
displayed at the upper left hand corner of the picture
screen of monitor, 202M, which is the corner to which
the imageof the person shownatsaid screenis pointing.
(Simultaneously and in the same fashion, apparatus at
the station of said second subscriber causes the specific
video RAM imageinformation ofsaid station, which is
“$1,080.64”, to be displayed at the upper left hand cor-
ner of the picture screen of the monitor, 202M,ofsaid
station and said subscriber can see the image said person
pointing at $1,080.64. And at the station of said third
subscriber, in the same fashion, apparatus causes the
specific video RAM image information of said station,
which is “$1,138.92”, to be displayed at the upperleft
hand corner of the picture screen ofthe monitor, 202M,
of said station and said third subscriber can see the
image said person pointing at $1,138.92.)

Said studio then transmits audio information of the
announcersaying:

“Super Discount Supermarkets makes this offer—to-
day only—at cost, andthis offer represents a saving
to you of over.”

Then said program originating studio embeds and
transmits said 2nd commence-outputting message
(#10). Said message consists of a “00” header; particu-
lar audio-overlay execution segment information thatis
addressed to URS microcomputers, 205, appropriate
meter-monitor information including “program unit
identification code” information and overlay number
field information, and any required padding bits. And
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each intermediate transmission station (including the
intermediate station of FIG. 6 and said second interme-

diate station) receives and retransmits said message.
Receiving said 2nd commence-outputting message

(#10) causes each subscriber station that has completed
the generation offirst audio image information at audio
RAM to combineits specific image information to the
conventional audio information transmitted by said
studio and to emit sound of its combined specific audio
information and its received conventional audio infor-

mation at its specific monitor, 202M. Atthe station of
FIG. 7 and 7F, decoder, 203, detects the information of
said message, and receiving said 2nd commence-output-
ting message (#10) causes decoder, 203, to execute
“SOUND ON”at the microcomputer, 205 ofsaid sta-
tion. Automatically, microcomputer, 205, transmits to
monitor, 202M, via audio information. transmission
means, one instance of the information at the audio
RAMofsaid microcomputer, 205, causing the emission
of sound of said audio information, and the subscriber of
said station can hear said announcer’s voice saying:

“forty-six”.

(Simultaneously, the microcomputer, 205, at the station
of said second subscriber transmits to the monitor,
202M, ofsaid station, via audio information transmis-
sion means, one instance of the information at the audio
RAM ofsaid microcomputer, 205, causing emission of
sound of said audio information, and said second sub-
scriber can hear said announcer’s voice saying:

“forty-five”.

And the microcomputer, 205, at the station of said third
subscriber transmits to the monitor, 202M,ofsaid sta-
tion, one instance of the information at the audio RAM
of said microcomputer, 205, causing emission of sound
of said audio information, and the sound of said an-
nouncer’s voice saying:

“forty-three”

is what said third subscriber can hear.)
Then after an interval that is long enough for each

subscriber station to emit sound of its specific audio
RAM information,said studio transmits audio informa-
tion of the announcer saying:

“percent.”

Receiving said 2nd commence-outputting message
(#10) causes each subscriber station that outputs audio
information in this fashion, immediately after so. trans-
mitting one instanceofits specific information at audio
RAM,to continue executing instructionsof its specific
program instruction set at the next instruction following
the aforementioned pause. Automatically, after output-
ting one instance of audio RAM information, each sub-
scriber station clears its audio RAM,selects sound
image information of a second audio overlay, and places
said selected information at audio RAM.Atthestation

of FIGS. 7 and 7F, microcomputer, 205, clears its audio
RAMthen determines, in the predetermined fashion of
said program instruction set of Q.1, that the shopping
list information at particular shopping-list memory at
said station includes information of Patak’s low-salt
Vindaloo Curry Paste. So determining causes said mi-
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crocomputer, 205, in said predetermined fashion, to
select particular sound image information of an an-
nouncer’s voice saying “low-salt Vindaloo” from
among the information of its D:DATA_OFITSfile
and to place said selected information at said audio
RAM.(In similar fashion, at the station of said second
subscriber, the microcomputer, 205, clears its audio
RAM;determines that the shopping list information at
the shopping-list memory at said station includes infor-
mation of Patak’s Quick Curry Paste (Mild); selects
particular sound image information of an announcer’s
voice saying “Mild version Quick” from its D:DA-
TA_OF.ITSfile; and places said selected information
at said audio RAM. Andat the station of said third

subscriber, the microcomputer, 205, clears its audio
RAM; determines that the information at its shopping-
list memory includes information of Patak’s Quick
Curry Paste (Hot); selects particular sound imageinfor-
mation of “Hot version Quick” from its D:DATA_OF-
ITS file; and places said selected information at said
audio RAM.) .

Aseach subscriber station microcomputer, 205, com-
pletes placing selected information of an announcer’s
voice at audio RAM, the program instruction set in-
structions received by said microcomputer, 205, cause
said microcomputer, 205, to pause a second time and
wait for an input instruction.

Meanwhile, as said studio continues to transmit tele-
vision picture information of the person pointing to the
upper left hand corner of the television screen, said
studio transmits audio information of an announcer

saying,

“To confirm this very special limited offer to you in
writing, we are now printing, at your printer...”

Then said program originating studio embeds and
transmits said 3rd commence-outputting message (#10).
Said message consists of a “00” header; particularprint-
output execution segment information that is addressed
to URS microcomputers, 205; appropriate meter-moni-
tor information including “program unit identification
code” information and overlay numberfield informa-
tion; and any required padding bits. And each interme-

- diate transmission station (including the intermediate
station of FIG. 6 and said second intermediate station)
receives and retransmits said message.

Receiving said 3rd commence-outputting message
(#10) causes each subscriber station to commenceprint-
ing specific offer and coupon informationat its printer,
221. At the station of FIGS. 7 and.7F, decoder, 203,
detects the information of said message, and receiving
said 3rd commence-outputting message (#10) causes
decoder, 203, to execute “PRINT OUT”at the mi-
crocomputer, 205 of said station. Under controlof said
program instruction set instructions received by said
microcomputer, 205, microcomputer, 205, commences
to generate print output information and to transmit
said information to printer, 221. Automatically, mi-
crocomputer, 205, transmits to printer, 221, particular
print information (that is transmitted to intermediate
stations in the generate-set-information message (#10)
as generally applicable information of the intermediate
generation set of Q and is complied and/orlinked to
becomepart of said program instruction sets of Q.1 and
Q.2) of “Super Discount Supermarketsoffers to deliver
at cost one unit of untrimmed porkbelly product, suit-
able for a large outdoor barbecue party, to:”. Automati-
cally, microcomputer, 205, accesses the file A:-

PMC Exhibit 2051

Apple v. PMC
IPR2016-00753

Page 160



PMC Exhibit 2051 
Apple v. PMC 

IPR2016-00753 
Page 161 

4,965,825
275

DATA_OF.URS,selects information of the aforemen-
tioned particular address of the subscriber station of
FIGS. 7 and 7F, and causes said information to be
printed at printer, 221. Automatically, microcomputer,
205, transmits additional print information of said pro-
gram instruction set of Q.1 to printer, 221, causing
printer, 221, to print: “in exchange for this coupon and
the sum of” and “$”. Automatically, microcomputer,
205, selects information of the aforementioned 1071.32
at said 2nd working memory and transmits said informa-
tion to printer, 221, causing printer, 221, to print:
“1,071.32”. Automatically, microcomputer, 205, trans-
mits additional print information of said program in-
struction set of Q.1 including information of “15 cents
off” and of “Nabisco Zweiback Teething Toast” (incor-
porated into said generally applicable information at the
station of FIG.6).

At printer, 221, the printed so-called “hard copy” of
said offer and coupon information emerges as:

* Super Discount Supermarkets offers to deliver at ;
cost one unit of untrimmed pork belly product, -
suitable for a large outdoor barbecueparty,to:

20
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the said intermediate generation set of Q instead of
“Nabisco Zweiback Teething Toast”] together with
selected information of the particular address of said
second station and of the aforementioned 1138.92 at said
2nd working memory ofsaid microcomputer, 205; and:

: Super Discount Supermarkets offers to deliver at ;
cost one unit of untrimmed pork belly product, -
suitable for a large outdoor barbecue party, to:

333 Third St.
Anothertown, Florida,

in exchange for this coupon and the sum of:

$1,138.92

: 15 cents off 15 cents off :

Cheerios Toasted Oat Cereal

is the printed hard copy offer and coupon information
that emerges at said printer, 221, at the station of said111 First St. 25

Anytown, Massachusetts third subscriber.)

in exchangefor this coupon and the sum off ; Then, having transmitted audio of an announcer say-
ing, “To confirm this very special limited offer to you in

$1,071.32 writing, we are now printing, at your printer... ”
Lecce cece eee ee ete ene n sees neneeneees 30 (whereupon said 3rd commence-outputting message
: : (#10) was transmitted and offer and coupon printing
: 15 cents off 15 cents off : commenced), said studio then transmits audio of said

Nabisco Zweiback Teething Toast announcersaying,

35 “the current specials and coupon offers of Super
(Simultaneously, at the station of said second sub-

scriber, the decoder, 203, executes “PRINT OUT”at
‘ the microcomputer, 205; said microcomputer, 205,

transmits to the printer, 221, of said station the same
print information of program instruction set of Q.1 to-
gether with selected information of the particular ad-
dress of said second station and of the aforementioned

1080.64 at said 2nd working memoryofsaid microcom-
puter, 205; andprinted hard copy offer and coupon

40

Discount Supermarkets which include a special
coupon for you with which you can buy enough
pork for your own barbecueparty.”

(As said announcer makesthis statement, the transmit-
ted video imageis of said person pointing to the upper
left hand corner of the television screen where

$1,071.32 continues to be displayed at the station of
FIGS. 7 and 7F [while, simultaneously, $1,080.64 is

information emergesat said printer, 221, as: 45 displayed at the station of said second subscriber, and
$1,138.92 is displayed at the station of said third sub-

"Super DiscountSupermarkets offers to deliver at: scriber].) a
cost one unit of untrimmed pork beily product, - Then said program originating studio embeds and
suitable for a large outdoor barbecue party, to: - 50 transmits said 1st cease-outputting message (#10). Said

222 Second St. message is identical to the aforementioned third mes-
Anytown, Massachusetts sage of the “Wall Street Week” example.

Receiving said Ist cease-outputting message (#10)
in exchangefor this coupon and the sum of: causes eachsubscriberstation to cease combining and to

$1,080.64 s5 display only the transmitted video information atits
monitor, 202M. Atthe station of FIGS. 7 and 7F, de-

port rrr sss sees sss sees eee ee eee ee coder, 203, detects the information of said message, and
: 15 cents off 15 cents off | teceiving said lst cease-outputting message (#10)

: Nabisco Zweiback Teething Toast : causes decoder, 203, to execute “GRAPHICS OFF”at
60 the PC-MicroKey System of microcomputer, 205. In so

Andat the station of said third subscriber, the decoder,
203, executes “PRINT OUT” at the microcomputer,
205; said microcomputer, 205, transmits to the printer,
221, of said station its received program instruction set
print information [including information of “Cheerios
Toasted Oat Cereal” that was incorporated at said sec-
ond intermediate station into the generally applicable of

65

doing, decoder, 203, causes said PC-MicroKey to cease
combiningits specific image information with the con-
ventional video information transmitted by said studio,
to commence transmitting only the transmitted video
information to monitor, 202M.

Receiving said message causes each subscriberstation
then temporarily to stop generating and outputting said
print output information, to prepare to combinea sec-
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ondspecific video overlay image, then to resume gener-
ating and outputting said print output information. At
the station of FIGS. 7 and 7F, receiving said Ist cease-
outputting message (#10) causes decoder, 203, after so
executing “GRAPHICS OFF”, to input the aforemen-
tioned clear-and-continue instruction to the CPU of

microcomputer, 205. In the preferred embodiment, said
instruction is inputted to said CPU as an interrupt sig-
nal. Receiving said clear-and-continue instruction as an
interrupt signal causes microcomputer, 205,in a fashion
well known in the art, to cease its current function, to
store particular information at particular instruction-at-
which-to-resume memory that identifies the location of
the particular instruction at which to resume said func-
tion, and to execute a particular when-interrupted por-
tion of said program instruction set of Q.1. Automati-
cally, microcomputer, 205, ceases generating and trans-
mitting said print output information, having just out-
putted information of“in exchange for this coupon and
the sum of:” which causes printer, 221, to stop printing
after printing “of:”. (Simultaneously, receiving the in-
terrupt signal ofits station’s clear-and-continue instruc-
tion at the microcomputer, 205, of the station of said
second subscriber causes said microcomputer, 205, to
cease generating and outputting its specific print output
information, having just outputted information of “222
Second St.” which causes the printer, 221, of said sta-
tion to stop printing after printing ‘“‘St.”. And receiving
its station’s clear-and-continue instruction at the mi-

crocomputer, 205, of the station of said third subscriber
causes said microcomputer, 205, to cease generating
and outputting its specific print output information,
having just outputted information of “$1,138.92” which
causes the printer, 221, of said station to stop printing
after printing “0.92”.) Then, under control of the in-
structions of said when-interrupted portion, microcom-
puter, 205, determines that said clear-and-continue in-
struction is the first instance of a clear-and-continue
instruction that microcomputer, 205, has received while
undercontrol of said program instruction set of Q.1. So
determining causes microcomputer, 205, to place “O”at
particular Flag-interrupt register memory of said CPU
that is normally “1” then to jump to a particular first-
clear-and-continue address of the instructions of said

program instruction set of Q.1 and to commenceexecut-
ing first-clear-and-continue instructions at said address.
Automatically, under control of said instructions, mi-
crocomputer, 205, clears video RAM;sets the back-
ground color of video RAM to a transparent overlay
black; determines that the aforementioned 1st working
memory of said microcomputer, 205, holds southwest-
quadrantinformation; selects from said D:DATA_OF-
TS file information of the aforementioned southwest

delivery route telephone number, “456-1414”, and
causes binary image information of said number to be
placed at bit locations that produce video image infor-
mation in the lower middle portion of a video screen.
(Undercontrol of the first-clear-and-continue instruc-
tions ofits station’s program instruction set of Q.1, the
microcomputer, 205, of the station of said second sub-
scriber clears video RAM;sets backgroundto transpar-
ent black; determines that the Ist working memory of
said microcomputer, 205, holds northwest-quadrant
information; and causes binary information of the se-
lected northwest delivery route telephone number,
“224-3121”, to be placed at particular lower middle
video screen bit locations. And under control of the
first-clear-and-continue instructions of its station’s pro-
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gram instruction set of Q.2, the microcomputer, 205, of
the station of said third subscriber clears video RAM;

sets background to transparent black; determines that
the 1st working memory of said microcomputer, 205,
holds southeast-quadrant information; and causesbi-
nary information of the selected southeast delivery
route telephone number, “623-3000”, to be placed at
particular lower middle video screen bit locations.)
Then said first-clear-and-continue instructions cause

microcomputer, 205 to determine that the information
at said Flag-interrupt register memoryis “0”, to place
“1” at said Flag-interrupt register memory, and to re-
sume generating and transmitting said print output in-
formation by executing the instruction located at the
location identified by the information at said instruc-
tion-at-which-to-resume memory. Automatically, mi-
crocomputer, 205, commences generating and transmit-
ting its specific output information, starting immedi-
ately after the aforementioned “of:”, thereby causing
printer, 221, to print:

$1,071.32 ”,

and the information that follows. (At the station of said
second subscriber, the microcomputer, 205, resumes
generating and transmitting its specific print output
information, executing the instruction whoselocationis
identified by the information at the instruction-at-
which-to-resume memory of said microcomputer, 205,
thereby causing the printer, 221, of said station to print:

“

Anytown, Massachusetts ”oo

and the information that follows. And at the station of
said third subscriber, the microcomputer, 205, resumes
generating and transmitting its specific print output
information, executing the instruction identified by the
information at its instruction-at-which-to-resume mem-

ory, therebyits printer, 221, to print:

and the information that follows.)
(In example #10, receiving said 1st cease-outputting

message (#10) causes each subscriber station to cease
combining and to display only the transmitted video
information at its monitor, 202M;to stop generating and
outputting particular output information; to generate
second video overlay image information; then to re-
sume generating and outputting said particular output
information. The fact that the particular output infor-
mation generated and outputted is print information
that is outputted to a printer is only incidental to the
present invention. Receiving said Ist cease-outputting
message (#10) could as easily cause each subscriber
station to stop generating and outputting then to resume
generating and outputting any form of computer output
information, outputted to any appropriate computer
peripheral device. Said output could be data and/or
computer program instructions. outputted to a disk
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drive and caused to be recorded or outputted to a
modem and caused to betransmitted. Said output could
be audio and/or video information outputted to a moni-
tor, 202M, and caused to be emitted as sound and/or
displayed as picture information.)

Then, having caused locally generated video images
cease appearing in the the upper left hand corner of
subscriber station television screens (including
“$1,071.32” at the station of FIGS. 7 and 7F,
“$1,080.64”at the station of said second subscriber, and
“$1,138.92” at the station of said third subscriber), im-
mediately said studio ceases transmitting a video image
of of said person pointing to the upper left hand corner
of the television screen.

Promptly said program originating studio com-
mences transmitting the video image of the so-called
“talking head” of said person standing in front of a
background imageof the logo of said program, “Exotic
Meals ofIndia,” and transmits audio information ofsaid
announcer saying:

“Super Discount Supermarkets is proud to sponsor
the television series, ‘Exotic Meals of India.’ Being
truly exotic, many of the ingredients, can’t be
found in average supermarkets, but your friendly
Super Discount manageris happy to supply all of
these ingredients to your family. Tonight your
personal recipe and shopping list call for Patak’s”

Then. said program originating studio embeds and
transmits said 4th commence-outputting message (#10).
Said messageconsists of a “00” header; said audio-over-
lay execution segment information that is addressed to
URS microcomputers, 205; appropriate meter-monitor
information including “program unit identification
code” information and overlay numberfield informa-
tion; and any required padding bits. And each interme-
diate transmission station (including the intermediate
station of FIG. 6 and said second intermediate station)
receives and retransmits said message.

Receiving said 4th commence-outputting message
(#10) causes apparatus at each subscriber station that
has completed the generation of second audio image
information at audio RAM to combineits specific audio
information to the transmitted audio and to emit sound
of its combined audio. At the station of FIG. 7 and 7F,

decoder, 203, receiving said 4th commence-outputting
message (#10) causes decoder, 203, to execute
“SOUND ON”at the microcomputer, 205 ofsaid sta-
tion. Automatically, microcomputer, 205, transmits to
monitor, 202M, via audio information transmission
means, one instance of the information at the audio
RAM ofsaid microcomputer, 205, causing the emission
of soundofsaid audio information, and the subscriber of
said station can hear said announcer’s voice saying:

“low-salt Vindaloo”.

(Simultaneously, the microcomputer, 205, at the station
of said second subscriber transmits to the monitor,

202M,of said station, via audio transmission means, one
instance ofits information at audio RAM,andsaid sec-
ond subscriber can hear said announcer’s voice saying

“Mild version Quick”.
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And at the station of said third subscriber, emission at
the monitor, 202M, of sound of said announcer’s voice
saying

“Hot version Quick”

is caused by the microcomputer, 205.)
(The instructions of the program instruction sets of

Q.1 and Q.2 do not cause subscriber stations to clear
audio RAM after the audio combining caused by re-
ceiving said 4th commence-outputting message (#10).)

Then after an interval that is long enough for each
subscriber station to emit sound ofits specific audio
RAMinformation, said studio transmits audio informa-
tion of the announcer saying:

“Curry Paste. Your local Super Discount Supermar-
ket has a complete line of Patak’s Curry Paste
products in stock. Call the telephone number,”

At this moment, said program originating studio em-
beds and transmits said 5th commence-outputting mes-
sage (#10). Said message consists of a “00” header;
execution segment information that is identical to the
execution segment of the second message of the “Wall
Street Week” example, appropriate meter-monitor in-
formation including “program unit identification code”
information and overlay numberfield information, and
any required padding bits. And each intermediate trans-
mission station (including the intermediate station of
FIG. 6 and said second intermediate station) receives
and retransmits said message.

Receiving said message causes each subscriberstation
that has completed the generation of second overlay
image information at video RAM to combineits specific
image information with the conventional video infor-
mation transmitted by said studio and causeits specific
monitor, 202M,to display the combined video informa-
tion. At the station of FIG. 7 and 7F, receiving said 5th
commence-outputting message (#10) causes decoder,
203, to execute “GRAPHICS ON” at the PC-
MicroKey system of microcomputer, 205. Automati-
cally, microcomputer, 205, combines its specific video
RAMbinary image information of “456-1414” with its
received conventional video information. And automat-

ically 456-1414 is displayed in the lower middle portion
of the picture screen of monitor, 202M. (Simultaneously
and in the same fashion, apparatusat the station ofsaid
second subscriber causes the specific video RAM image
information of said station, which is “224-3121”, to be
displayed in the lower middle portion of the picture
screen of the monitor, 202M,ofsaid station. And at the
station of said third subscriber, in the same fashion,
apparatus causes the specific video RAM imageinfor-
mation of said station, which is “623-3000”, to be dis-
played in the lower middle portion of the picture screen
of the monitor, 202M,of said station.)

Said studio then transmits audio information of the

announcersaying,

“that you see on your screen to have. your order
delivered to your door. Or if you enter on your
Widget Signal Generator and Local Input the in-
formation that you see here on your screen,”

Said studio transmits video information of said person
pointing to the upper left hand corner of the video
screen, and the image of “T'V568*” appears in said
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corner. Thus each viewer—including the subscriber of
the station of FIGS. 7 and 7F, said second subscriber,
and said third subscriber—can see TV568* in the upper
left hand cornerofthe picture on the monitor, 202M,of
his station.

Said studio then transmits audio information of the

announcersaying,

“your Super Discount manager will see that all the
ingredients that you need for your personal ‘Exotic
Meals of India’ fish curry recipe are delivered to
you in time for dinner tomorrow. And as a special
inducement to enter “T'V568*” on your Widget
Signal Generator and Local Input aow, your man-
ager promises to include one jar of Patak’s”

Then said program originating studio embeds and
transmits said 6th commence-outputting message (#10).
Said messageis identical to the 4th commence-output-
ting message (#10) except for different overlay number
field information.

In the same fashion that applied to receiving the 4th
commence-outputting message (#10), receiving the 6th
commence-outputting message (#10) causes apparatus
at each subscriber station that has completed the gener-
ation of second audio image information to combineits
specific audio information to the transmitted audio and
to emit sound of its combined audio. At the station of
FIG. 7 and 7F, decoder, the monitor, 202M, emits
sound of said announcer’s voice saying:

“low-salt Vindaloo”.

(Simultaneously, the monitor, 202M, of the station of
said second subscriber emits sound of said announcer’s

voice saying:

“Mild version Quick”.

Andat the station of said third subscriber, sound ofsaid
announcer’s voice saying:

“Hot version Quick”

is emitted at the monitor, 202M.) After causing emission
of audio information of the information at audio RAM

once,the instructions ofsaid program instruction sets of
Q.1 and Q.2 cause a microcomputer, 205, to clear audio
RAMthenpause.

Then after an interval that is long enough for each
subscriber station to emit sound of its specific audio
RAM information, said studio transmits audio informa-
tion of the announcersaying:

“Curry Paste. Do it now! Enter ‘TV568* on your
Widget Signal Generator and Local Input or call
the telephone numberthat you see on yourtelevi-
sion screen.”

At the station of FIGS. 7 and 7F, the subscriber en-
ters TV568* at the keyboard of local input, 225, which
causes said input, 225, to transmit the aforementioned
process-local-input instruction and said TV568* infor-
mation to the controller, 20, of the signal processor, 200,
of said station. (And at the station of said third sub-
scriber, said third subscriber enters TV568* at the key-
board of his local input, 225.)
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Receivingsaid instruction and information causes the

controller, 20, at each station where TV568* is entered,
in a predeterminedfashion, to retain said TV568* infor-
mation at particular last-local-input-* memory.

Coincidently, said program originating studio embeds
and transmits said 2nd cease-outputting message (#10).
Said message is identical to the aforementioned third
message of the “Wall Street Week” example.

Receiving said 2nd cease-outputting message (#10)
causes each subscriber station to cease combining and to
display only the transmitted video information atits
monitor, 202M. At the station of FIGS. 7 and 7F,re-
ceiving said 2nd cease-outputting message (#10) causes
decoder, 203, to execute “GRAPHICS OFF”at the
PC-MicroKey System of microcomputer, 205. Auto-
matically, said PC-MicroKey ceases combining its spe-
cific image information with the conventional video
information transmitted by said studio, and the image of
456-1414 disappears from the lower middle portion of
the picture screen of monitor, 202M. (Simultaneously
and in the same fashion, at the station of said second
subscriber, the image of 224-3121 disappears from the
lower middle portion of the picture screen of the moni-
tor, 202M,andat thestation ofsaid third subscriber, the
image of 623-3000 disappears from the lower middle
portion of the picture screen of the monitor, 202M.)

Receiving said 2nd cease-outputting message (#10) _
causes each subscriberstation then to clear video RAM

and continue executing instructions of its specific pro-
gram instruction set of Q.1 or Q.2.

In due course,. said studio ceases transmitting pro-
gramming of said program unit of Q and recommences
transmitting programming of said “Exotic Meals of
India” program.

Subsequently, so continuing executing instructions of
its specific program instruction set of Q.1 or Q.2 causes
apparatus at each subscriber station where where
TV568* has been inputted to a local input, 225, auto-
matically to telephone a shopping list order. At the
station of FIGS. 7 and 7F, under control of said pro-
gram instruction set of Q.1, microcomputer, 205, mea-
sures elapsed time, in a fashion well knownin the art,
and determining that ninety seconds have passed from
receiving said 2nd cease-outputting message (#10)
causes microcomputer, 205, to input particular check-
for-entered-TV568*-and-respond instructions. to the
controller, 20, of signal processor, 200. Receiving said
instructions causes controller, 20, to determine that
TV567* information exists at said last-local-input-*
memory and to transmit particular TV567*-entered
information to microcomputer, 205. Receiving said
information causes microcomputer, 205, under control
of said program instruction set of Q.1, to access said
D:DATA_OF.ITSfile; to select information from said
file of the aforementioned local-automatic-order-taking
telephone number of the supermarket chain applicable
in the vicinity of the intermediate transmission station of
FIG. 6 which is 1(800) 247-8700; to transmit to control-
ler, 20, particular call-this-number-and-respond-with-
“A:SHOPPING.EXE”instructions and information of

1-(800) 247-8700; and to record particularinstructions at
the recording medium ofthe disk at the A: disk drive of
microcomputer, 205, in a file named “SHOPPING-
.EXE”. Receiving said calli-this-number-and-respond-
with-“A:SHOPPING.EXE”instructions and informa-

tion of 1-(800) 247-8700 causes controller, 20, in the
fashion described above,to cause auto dialer, 24, to dial
the telephone number, 1-(800) 247-8700. Automatically,
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in the fashion described above, controller, 20, estab-
lishes telephone communications with a computer of
said super market chain at a remotestation. Then said
cail-this-number-and-respond-with-“A:SHOPPING-
.EXE”instructions cause controller, 20, to cause the
instruction “A:SHOPPING.EXE” to be entered to

microcomputer, 205. Entering said instruction causes
microcomputer, 205, to execute the instructionsofsaid
file, “SHOPPING.EXE”as a machine language job.
Undercontrolofsaid instructions, microcomputer, 205,
transmits via controller, 20, to said computer at a re-
mote station information of the street address of the
station of FIGS. 7 and 7F (selected from thefile, A:-
DATA_OF.URS) and complete information of the
aforementioned file, ASSHOPPING.LST, which is the
shoppinglist of the subscriber of said station. (At the
station of said second subscriber where TV567* has not

been entered at the local input, 225, the controller, 20,
does not transmit TV567*-entered information to the

microcomputer, 205, and all apparatus cease function-
ing under control of program instruction set of Q.1
instructions. And at the station of said third subscriber
where TV567* has been entered at the local input, 225,
in similar fashion, the instructions of the program in-
struction set of Q.2 cause apparatus to telephone the
aforementioned local-automatic-order-taking telephone
numberof the vicinity of said second intermediate sta-
tion which is 1-(800) 371-2100 and to transmit informa-
tion of the street address and shoppinglist of said third
subscriber.)

In due course, after sufficient time has elapsed for
each subscriber station where TV567* has been entered

at a local input, 225, to record information of a file
named “SHOPPING.EXE”at a disk drive, said pro-
gram originating studio embeds and transmits the afore-
mentioned disband-URS-microcomputers-205 message
(#10). Said message consists of a “10” header, informa-
tion of a particular SPAM separate-subscriber-station-
microcomputers-from-programming-transmission exe-
cution segment that is addressed to URSsignal proces-
sors, 200, and any required padding bits.

Receiving said message at the station of FIGS. 7 and
TF causes TV signal decoder, 203, to detect said mes-
sage and input said message to the controller, 20, of
signal processor, 200.

Receiving said message causes controller, 20, to sepa-
rate microcomputer, 205, from the computer system of
said program originating studio and to cause the video
and audio output transmissions of tuner, 215, to be in-
putted to monitor, 202M. Automatically, controller, 20,
executes particular controlled functions and determines,
in a predetermined fashion, that microcomputer, 205,is
outputting television audio and video to monitor, 202M,
that microcomputer, 205, receives from tuner, 215. Au-
tomatically, controller, 20, causes matrix switch, 258,to
configure its switches so as to cease transferring audio
information and video information inputted from said
microcomputer, 205, to monitor, 202M, then to com-
mencetransferring audio information and video infor-
mation inputted from said tuner, 215, to monitor, 202M.
Then automatically, controller, 20, causes matrix
switch, 258, to cease transferring audio information and
video information inputted from tuner, 215, to dividers,
202D and4, respectively. Automatically, decoder, 203,
ceases receiving SPAM information.

Receiving said disband-URS-microcomputers-205
message (#10) may also cause controller, 20, (under
control of information and instructions preprogrammed
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at controller, 20) to cause the microcomputer, 205, of
the station of FIGS. 7 and 7F to combine to and com-

mence processing the SPAM information of the com-
puter system of a second program originating studio
that is different from said studio that originates the
transmission of program unit Q (or in the case of exam-
ple #9,thatis different from the recorder, 76, that trans-
mits the prerecorded programming of Q). In this case,
controller, 20, causes appropriate receiver apparatus to
receive the transmission of said second studio; causes
matrix switch, 258, to input audio and video information
of the transmission of said programming to dividers,
202D and4, respectively; and inputs an interrupt signal
of new-channel-input inforination to the controller, 39,
of decoder, 203.

Alternatively, receiving said disband-URS-
microcomputers-205 message (#10) may also cause
controller, 20, (under control of information and in-
structions preprogrammedat controller, 20) to cause
the microcomputer, 205, revert from broadcast control
to local control. In this case, in a predetermined fashion
that is functionally the reverse of invoking broadcast
control, controller, 20, causes microcomputer, 205, to
clear all RAM (except for that portion of RAM contain-
ing operating system information) and all CPU registers
and any other designated processors; then to load at
RAMthe information of a particularfile such as “IN-
TERUPT.BAK”that exists at a designated place on a
particular disk at a particular disk drive; then to record
at particular CPU registers selected information at des-
ignated locations at RAM; then to cause said CPU to-
resume processing in the fashion of a resumption that
follows an interrupt andthat is well knownin theart. In
so doing, controller, 20, causes microcomputer, 205, to
revert from broadcast control to local control; to com-
mence processing the particular job that was inter-
rupted when broadcast control was invoked; and to
commence so processing said job at the particular in-
struction at which invoking broadcast control inter-
rupted the processing of said job. (Hereinafter, the steps
associated with returning a microcomputer, 205, from
broadcast control to local control are called “revoking
broadcast control.”’)

(Receiving said disband-URS-microcomputers-205
message (#10) at the stations of said second subscriber
and of said third subscriber causes apparatus at said
stations to separate the microcomputers, 205, of said
stations from the transmission of said studio that origi-
nates the transmission of program unit Q [or in the case
of example #9, from the transmission of said recorder,
76] and may cause apparatus at either station, in the

. preprogrammed fashion of said apparatus, to cause a
microcomputer, 205, to combine to and commence
processing the SPAM information of the computer
system of a program originating studiothatis different
from said studio for in the case of example #9, that is
different from said recorder, 76] or may cause said appa-
tatus to revoke broadcast control [thereby causing said
apparatus to resume processing a station specific local
job}.)

(NOTE:Except for the content of their meter-moni-
tor information, the messages transmitted in example #9
by the intermediate transmission station of FIG. 6 to the
subscriberstationsofits field distribution system, 93, are
identical to the messages transmitted to the samefield
distribution a system, 93, in example #10 and cause the
same functioning. More precisely, except for their me-
ter-monitor information content, said align-URS-
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microcomputers-205 message (#9 ), synch-SPAM-
reception message (#9 ), data-module-set message (#9 ),
program-instruction-set message (#9 ), Ist commence-
outputting message (#9 ), 2nd commence-outputting
message (#9 ), 3rd commence-outputting message (#9 ),
ist cease-outputting message (#9 ), 4th commence-out-
putting message (#9 ), 5th commence-outputting mes-
sage (#9 ), 6th commence-outputting message (#9 ),
2nd cease-outputting message (#9 ), and disband-URS-

‘ microcomputers-205 message (#9 ) are all identical to
the messages of like name of example #10. Further-
more, said program instruction set of Q of example #9
is identical to said program instruction set of Q.1 of
example #10. Thus except as regards thecollection of
meter-monitor record information, transmitting the
messages of example #9 causesprecisely the same func-
tioning at the stations of FIGS. 7 and 7F andofsaid
second subscriberas is caused by transmitting the mes-
sages of example #10.)

(In addition to the above described functioning, trans-
mitting said messages in examples #9 and #10 causes
apparatus at subscriber stations of particularly slow
microcomputers, 205, said field distribution system,93,
to function in the restoring efficiency fashion described
above. Receiving each of said commence-outputting
messages causes a decoder, 203, of at least one of said
stations to input particular second-condition-test-failed
instructions to its associated microcomputer, 205, caus-
ing said microcomputer, 205, to jump to and commence
processing additional instructions of its received pro-
gram instruction set of Q.1 rather than to commence
outputting locally generated combined medium pro-
gramming. For example, receiving said 1st commence-
outputting message (#10) (or (#9 )) causesat least one
decoder, 203, of at least one station to input the afore-
mentioned second-condition-test-failed instructions to a

microcomputer, 205, causing at least one microcom-
puter, 205, to jump to and execute the instructions
caused to be executed by the aforementioned clear-and-
continue instructions described above. Automatically,
said microcomputer, 205, ceases its. current function;
stores particular information at particular instruction-
at-which-to-resume memory that identifies the location
of the particular instruction at which to resume said
function; executes the aforementioned when-inter-
rupted portion ofsaid program instructionset of Q.1 for
of Q in the case of example #9]; and determines, under
control of the instructions of said portion, that said
second-condition-test-failed instructions constitute the

first instance of video overlay second-condition-test-
failed instructions. that microcomputer, 205, has re-
ceived while under control of said program instruction
set of Q.1 [or of Q]. So determining causes said mi-
crocomputer, 205, to jump to the aforementionedfirst-
clear-and-continue address of the instructions of said

program instruction set of Q.1 [or of Q]. and to com-
mence executingfirst-clear-and-continue instructions at
said address. Automatically, said microcomputer, 205,
clears video RAM;sets the background color of video
RAMto transparent black; determines that 1st working
memory of said microcomputer, 205, holds particular
quadrant information; and causes selected binary image
information of said number a telephone number to be
placed at bit locations that produce video imageinfor-
mation in the lower middle portion of a video screen.
Automatically, said microcomputer, 205, places infor-
mation at particular Flag-interrupt register memory
which information causes said microcomputer, 205,
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subsequently to jump over and not reexecute said first-
clear-and-continue instructions. Then automatically,
said microcomputer, 205, resumes executing instruc-
tions of said program instruction set of Q.1 [or of Q] at
the location identified by the information at said instruc-
tion-at-which-to-resume memory.)

PREPROGRAMMING RECEIVER STATION
OPERATING SYSTEMS

So-called “operating systems” are well knownin the
art and generally comprise the most basic form of pro-
cessor control instructions. In order to control funda-

mental aspects of the processing of any given datafile,
such as a DATA_OF.ITS or DATA_OF.URSfile,

under control of any given computer program, such as
a PROGRAM.EXEprogram, a computer is usually
preprogrammed with an operating system that controls
such fundamental aspects as, for example, so-called
“input/output” functions. One such system that is com-
monly known as “PC-DOS”. or “MS-DOS”is an oper-
ating system of the IBM personal computer, commonly
known as the “IBM PC.” (PC-DOS or MS-DOSis
described in Disk Operating System of the IBM Personal
Computer Computer LanguageSeries.)

Many computers are designed to hold operating sys-
tem instructions at RAM. The IBM PC is one such

computer. When poweris turned on to an IBM PC,
under control of particular instructions that are perma-
nently recorded at ROM and are commonly known as
“ROM BIOS”, said PC accesses a disk at a particular
disk drive and loads the instructions of a particular
prerecorded file from said disk to particular locations of
RAM in a fashion well known in the art that is com-
monly known as “booting.”

One advantage of recording operating system in-
structions at memory such as RAM that can be conve-
niently overwritten relates to expanding system func-
tions. New so-called “routines” can easily be entered
into a given system to controlexisting apparatus ofsaid
system in new functions, and the operating system of a
given system can be expanded easily to control newly
installed apparatus. Thus many versions usually exist of
any given operating system which versions have greater
or lesser capacities. For example, versions 1.00, 1.10,
2.00, etc. exist of PC-DOS and MS-DOS.Each version
has capacity for controlling the operation of an IBM
PC,andlater versions generally have expanded capaci-
ties in comparison to earlier versions.

Efficient operation of any given computer system of
the present invention requires capacity to control the
preprogramming of the operating system software of
receiver station apparatus.

Receiverstation apparatus of the present invention is
extensive and can vary greatly from station to station.
For example, apparatus that requires preprogramming
at the station of FIG. 7, includes microcomputer, 205;
controllers, 12 and 20, of signal processor, 200; the
RAMsassociated with the processors, 39B and 39D,
and with the control processor, 39J, of decoder, 30, of
signal processor, 200; and the RAMsassociated with
the processors, 39B and 39D, and with the control pro-
cessor, 39J, of other decoders of said station such as
decoders, 203 and 282. Other ultimate receiver stations
can include less apparatus, more apparatus, or simply
different apparatus. (For example, one receiver station
may have the decoder, 203/SPAM. controller, 205C,
apparatus. of example #1 while another station has the
preferred decoder, 203, apparatus of example #3.) Fur-
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thermore, the complete computer system of a remote
network origination and control station such as the
program originating studio that transmits the program
unit of Q in example #10 involves apparatus not only at
ultimate receiver stations but also at intermediate trans-
mission stations.

One objective of the unified system of programming
communication of the present invention is standardiza-
tion of receiver station operating systems. With stan-
dardization, any given transmission station such as the
program originating studio of example #10 can assem-
ble and take control of a computer system of the com-
puters of selected subscriber stations in the fashion de-
scribed above in example #7 without any need to pre-
program system software at any apparatus of said se-
lected subscriber stations.

Another objective of the present invention is flexibil-
ity and convenience in reprogramming operating sys-
tems in order to expand system functions.

' The present invention provides means and methods
whereby one remote system master control station can
preprogram all intermediate transmission stations and
ultimate receiver station in a given geographical area
(such as, for example, the continental United States of
America) by transmitting a given sequence of SPAM
messages that contain operating system instructions
which sequence is received at and processed by all
receiver stations and from whichselectedstations select

selected messages that contain instructions of specific
relevance. Each messageis addressed to specific station
SPAM control apparatus such as ITS computers, 73, in
the case of intermediate transmission stations and URS

signal processors, 200, in the case of ultimate receiver
stations. Each message consists of a “01” header; execu-
tion segment information addressed to the appropriate
station SPAM control apparatus; meter-monitor infor-
mationthat identifies not only a specific preprogramma-
ble apparatus such as URS decoders, 203, but also the
particular version of said apparatus (for example, URS
decoders, 203, of the versionillustrated above in exam-
ple #1 rather than example #3); padding bits as re-
quired; an information segmentthat consists, itself, of a
particular SPAM message without an endoffile signal;
and an endoffile signal. The information of each infor-
mation segment consist of a “01” header; execution
segment information addressed to said specific prepro-
grammable apparatus version which segment informa-
tion causes said. apparatus version to invoke its ROM
preprogramminginstructions; appropriate meter-moni-
tor information that may include particular meter in-
structions; padding bits as required; and an information
segment that contains the operating system instructions
of said specific apparatus version.

Each appropriate receiver station apparatus that re-
ceives and processes a SPAM messageofsaid sequence
is preprogrammed with the necessary controlled-func-
tion-invoking information and controlled function in-
structions invoked by said message, and the information
and instructions so invoked are preprogrammed at
ROM.

Likewise, each specific receiver station SPA.M con-
trol apparatus has access to specific information that is
preprogrammed at non-volatile memory that identifies
not only the specific preprogrammable apparatus (such
as URSdecoders, 203) of said station but also the partic-
ular version ofsaid apparatus (for example, URS decod-
ers, 203, of the version illustrated above in example #3).
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FIG.8 illustrates the installation of the station spe-

cific non-volatile memory apparatus that identifies spe-
cific preprogrammable apparatusofthe station of FIG.
7. Said specific non-volatile memory apparatus is station
specific EPROM,20B.Station specific EPROM,20B,is
reprogrammed whenever apparatus is installed at or
removed from the station of FIGS. 7 and 8 and contains
not only information that identifies specific prepro-
grammable apparatus of said station but also switch
control instructions that identify which particular appa-
ratus input to the specific inputs of matrix switch, 259;
that identify which particular outputs of said matrix
switch, 259, output to which particular station appara-
tus; and that control switch controller, 20A, in causing
mairix switch, 259, to configure its switches to transfer
information from one given station apparatus to an-
other. Station specific EPROM,20B, is mounted in a
cartridge and inserted manually into switch controller,
20A, in a fashion well knownin the art, at a port in the
equipmentcase ofsignal processor, 200. Station specific
EPROM,20B,is also preprogrammed with information
of a specific operating system master control frequency
of the station of FIG. 7. (FIG. 8 also illustrates other
selected apparatus and programmingand control infor-
mation transmission means that process SPAM informa-
tion in the course of the preprogramming of operating
system instructions at selected apparatus of the station
of FIG.7.)

At other ultimate receiver stations, other station spe-
cific EPROMs, 20B,are installed in the same fashion
with each station specific EPROM, 20B, containing
programmed information of the specific apparatus and
apparatus versions ofits specific station and a specific
operating system master control frequency. (Similar
station specific non-volatile memory apparatus is in-
stalled at each computers, 73, of an intermediate station
such as the station of FIG. 6 which non-volatile mem-
ory apparatus identifies the specific preprogrammable
apparatusof said station.)

An example that focuses, in particular, on prepro-
gramming operating system instructionsat the station of
FIGS. 7 and 8 illustrates preprogramming receiver
station operating systems.

At a particular time such as, for example, 4:00 AM
Eastern Standard Time on Jan. 3, 1989, the controller,
20, of the signal processor,200, of said station causesthe
oscillator, 6, switch, 1, and mixer, 3, of the signal pro-
cessor, 200, of the station of FIG. 7 to input a selected
frequency to the decoder, 30, and causes said decoder,
30, to commence processing the information of said
frequency. Said selected frequencyis the specific oper-
ating system master control frequency of the informa-
tion preprogrammedat station specific EPROM, 20B.
(Said controller, 20, may be caused so to function in any
ofthe fashions described above that cause a controller,

20, to function. For example, said remote system master
control station may transmit particular SPAM message
information that causes apparatus at each receiver sta-
tion, in the fashion of the newsitems of “AUTOMAT-
ING U. R. STATIONS ... RECEIVING SE-
LECTED PROGRAMMING”above, to tune to and
commence processing SPAM information embedded in
its preprogrammed specific operating system master
control frequency at a selected decoder which decoder
is said decoder, 30. Controller, 20, may also cause se-
lected station apparatus such as earth station, 250, and
satellite receiver circuitry, 251, to receive the transmis-
sion of said frequency and causeselected station appara-
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tus such as matrix switch, 258, to input said transmission
to a selected contact of said switch, 1.)

At 4:01 AM,said remote system master controlsta-
tion transmits a SPAM end offile signal causing each
receiver station, including the station of FIGS.7 and 8,
to commenceidentifying and processing the individual
SPAM messages embeddedin said transmission.

Then said remote master control station commences

transmitting said sequence of SPAM messages that con-
tain operating system instructions causing each receiver
station to select those specific SPAM messages that
contain information applicable to specific prepro-
grammable apparatus and to program said apparatus.

Said remote station transmits a first SPAM message
that contains meter-monitor information of an APPLE

II microcomputer, 205, apparatus version and an infor-
mation segment that contains SPAM message informa-
tion of APPLE II microcomputer operating system
instructions. (APPLE II microcomputers are well
knownin the art.)

Receiving said message causes the apparatus of the
station of FIGS. 7 and 8 to determine that the mi-

crocomputer, 205, of said station is not an APPLE II
microcomputer and to discard all information ofsaid
message. Automatically, decoder, 30, detects said mes-
sage and executes particular controlled function instruc-
tions that cause decoder, 30, to transfer all information
of said message, via buffer/comparator,8, to controller,
12. Automatically, controller, 12, loads the command
information (and associated padding bits) of said mes-
sage at its SPAM-input-signal register memory, exe-
cutes particular controlled functions, selects the partic-
ular meter-monitor information that identifies a specific
preprogrammable apparatus version, and inputs to con-
troller, 20, a particular preprogrammed operating-
instructions-received-for-specific-apparatus instruction
as an interrupt signal together with said information
that identifies a specific apparatus version. Receiving
said instruction and information causes controller, 20, to
transfer said instruction and information to switch con-

troller, 20A, causing switch controller, 20A, to deter-
mine,in a predetermined fashion, that no information of
an APPLE II microcomputer, 205, exists at station
specific EPROM, 20B. So determining causes switch
controller, 20A, to transmit a particular prepro-
grammed discard-operating-system-message instruction
to controller, 20, causing controller, 20, to transmit said
instruction to controller, 12. Receiving said instruction
causes controller, 12, to discard all information of said
first SPAM message. (Simultaneously,at stations where
the microcomputers, 205, are APPLE II microcomput-
ers, receiving said first message causes apparatus, in a
fashion described morefully below, to cause the operat-
ing system instructions of said message to be recorded at
disk drives of said APPLE II microcomputers, 205, and
so-called “booted” at said APPLE II microcomputers,
205.)

Thensaid remote station transmits a second SPAM

message that contains meter-monitor information of an
IBM PC microcomputer, 205, apparatus version and an
information segment that contains SPAM messagein-
formation of IBM PC microcomputer operating system
instructions.

Receiving said message causes apparatus of the sta-
tion of FIGS.7 and 8 to determine that the microcom-

puter, 205, of said station is an IBM PC microcomputer
and to input the contained SPAM message information
of said second SPAM message to decoder, 203. Auto-
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matically, decoder, 30, detects said message and trans-
fers all information of said message to controller, 12.
Automatically, controller, 12, loads at its SPAM-input-
signal memory the commandinformation of said mes-
sage and any padding bits immediately following said
commandinformation, selects the meter-monitor infor-
mation that identifies a specific preprogrammable appa-
ratus version—that is, an IBM PC--and inputs to con-
troller, 20, said operating-instructions-received-for-
specific-apparatus instruction together with said infor-
mation that identifies an apparatus version. Receiving
said instruction and information causes controller, 20, to
transfer said instruction and information to switch con-

troller, 20A, causing switch controller, 20A, to deter-
nine, in a predetermined fashion, that said meter-moni-
tor information that identifies a specific preprogramma-
ble apparatus version matches information that is pre-
programmedatstation specific EPROM,20B, and that.
identifies specific preprogrammable apparatus of the
station of FIGS. 7 and 8—in other words, to determine
that an IBM. PC is the microcomputer, 205, of said
station. So determining causes switch controller, 20A,
in a predetermined fashion, to cause matrix switch, 259,
to configure its switches so as to transfer information
inputted from controller, 12, to decoder, 203, then
causes switch controller, 20A, to transmit a particular
preprogrammed transfer-operating-system-message in-
struction to controller, 20, causing controller, 20, to
transmit said instruction to controller, 12. Receiving
said instruction causes controller, 12, to transmit to
matrix switch, 259, ail information of said second
SPAM message after said command and padding bit
information recorded at said SPAM-input-signal regis-
ter memory. In so doing, controller, 12, transfers the
information segment and endoffile signal of said sec-
ond message to matrix switch, 259, and causes said
switch, 259, to input said information to decoder, 203.
(Simultaneously, at stations where the microcomputers,
205, are APPLE II microcomputers, receiving said
second message causes the controllers, 12, [functioning
with controllers, 20 and 20A, and with EPROMs, 20A]
to cause all information of said message to be. dis-
carded.)

Said information that is inputted to decoder, 203, is
the contained SPAM message of said second SPAM
message, and having been separated from the command
information and immediately following paddingbits of
said second SPAM message, said contained SPAM
message is a SPAM messagein its own right. Said con-
tained message consists of a “O01” header; execution
segmentinformation that is addressed to URS decoders,
203, of IBM PCsandthat causes said said decoders, 203,
each to invoke its ROM instructions-for entering oper-
ating system instructions into its microcomputer, 205;
appropriate meter-monitor information that. may in-
clude particular meter instructions; padding bits as re-
quired; and an information segment that contains the
SPAM operating system instructions of an IBM PC
microcomputer. Immediately following the last bit of
said information segmentis the end offile signal of said
second SPAM message whichis also the end offile
signal of said contained SPAM message. (Another bene-
fit of the message composition fashion of the present
invention, which places distinctive signals at the end of
messages rather than the beginning, is capacity to trans-
mit any number of contained SPAM messages within
the information segment of any given SPAM message
that has an information segmentand thus that ends with
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an end offile signal. Said contained messages may be
sequential messages or may be nested in the sense of
each being contained in the information segmentofits
preceding message.)

Receiving said contained SPAM message causes de-
coder, 203, to cause the operating system instructions of
said message to be recorded on the recording medium
of a disk at a particular disk drive of microcomputer,
205, and to cause microcomputer, 205, to boot the oper-
ating system so recorded. Automatically, decoder, 203,
executes the controlled functions of its ROM instruc-

tions for entering operating system instructions into
microcomputer, 205. Automatically, decoder, 205, in-
terrupts the operation of the CPU of microcomputer,
205, and inputs particular instructions to said CPU that
cause microcomputer, 205, to load received information
in a file at RAM. Automatically, decoder, 203, com-
mences inputting the information segment information
of said contained message to microcomputer, 205, and
microcomputer, 205, records said inputted information
in said file at RAM. Then receiving said end of file
signal causes decoder, 203, to cease inputting informa-
tion segment information to microcomputer, 205, and to
cause microcomputer, 205, to record the information of
said file in a designated file such as “COMMAND.-
COM”onadisk at a designated disk drive such as drive
A:. In so doing, receiving said message causes the oper-
ating system instructions in said message to be recorded
at the particular disk drive and in the particular file
from which the ROM BIOSofsaid microcomputer,
205, is preprogrammedto load the operating system of
said microcomputer, 205, at boot time. When mi-
crocomputer, 205, completes recording the information
ofsaid file at said disk drive, microcomputer, 205, inputs
particular preprogrammedfile-recorded information to
decoder, 203. Receiving said file-recorded information
causes decoder, 203, under control of said ROM in-
structions for entering operating system instructions, to
turn power to said microcomputer, 205, off then on
(which decoder, 205, has capacity to do). Automati-
cally, microcomputer, 205, under control of the instruc-
tions of said ROM BIOS,boots the instructions of the
disk drive file A;COMMAND.COMin a fashion well

knownin the art, loads the operating system instruc-
tions of said file (which are the operating system in-
structions of said contained SPAM message) at operat-
ing system memory, and commences to function at
so-called “operating system level” under control ofsaid
instructions. (Simultaneously, at other stations where
the microcomputers, 205, are IBM PC microcomputers,
receiving said contained SPAM messageofsaid second
SPAM message causes other decoders, 203, and mi-
crocomputers, 205, to cause the operating system in-
structions of said contained message to be recorded and
booted in the same fashion.)

Then said remote station transmits a third SPAM

message that contains meter-monitor information of a
decoder, 203, apparatus of the example #3 version and
an information segment that contains SPAM message
information of decoder, 203, of example #3 operating
system instructions. (The operating system of a SPAM
apparatus such as a decoder, 203, contains all instruc-
tions required at said apparatus to control the operation
of said apparatus. SPAM apparatus operating system
instructions include, in particular, the controlled func-
tion instructions and controlled-function-invoking in-
formation of said apparatus. Permanent operation sys-
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tem instructions of any given SPAM apparatusarere-
corded at the ROM ofsaid apparatus.)

Receiving said third message causes apparatus of the
station of FIGS. 7 and 8 to determine that a decoder,
203, apparatus of the example #3 version exists at said
station and to input the contained SPAM messageinfor-
mation of said third SPAM message to decoder, 203.
Automatically, decoder, 30, detects said message and
transfers all information of said message to controller,
12. Automatically, controller, 12, selects the meter-
monitor information that identifies a specific prepro-
grammable apparatus version—thatis, an example #3
version of a decoder, 203-—-and inputs to controller, 20,
said operating-instructions-received-for-specific-
apparatus instruction together with said information
that identifies an apparatus version. Automatically,
controller, 20, transfers said instruction and information
to switch controller, 20A, causing switch controller,
20A,to determine, in a predeterminedfashion, that said
information thatidentifies an apparatus version matches
information that is preprogrammed at EPROM, 20B,
and that identifies the decoder, 203, of said station.
Automatically, switch controller, 20A, causes matrix
switch, 259, to configure its switches so as to transfer
information inputted from controller, 12, to decoder,
203, then transmits said transfer-operating-system-mes-
sage instruction to controller, 20, causing controller, 20,
to transmit said instruction to controller, 12, and caus-

ing controller, 12, to transmit to matrix switch, 259,all
information of the information segment and endoffile
signal of said third SPAM message. In so doing, con-
troller, 12, inputs said information segment and end of
file signal to decoder, 203. (Simultaneously, at stations
where the decoders, 203, are of the version of example
#1, receiving said third message causescontrollers, 12,
[functioning with controllers, 20 and 20A, and with
EPROMs,20A] to discard all information of said mes-
sage.)

Said information that is inputted to decoder, 203, is
the contained SPAM messageof said third SPAM mes-
sage and is a complete SPAM messagein its ownright.
Said contained message consists of a “Ol” header; exe-
cution segment information that is addressed to URS
decoders, 203, of the example #3 version and that
causes said said decoders, 203, each to invoke its ROM
instructions for entering operating system instructions
into its RAM; appropriate meter-monitor information
that may include particular meter instructions; padding
bits as required; and an information segment that con-
tains the SPAM operating system instructions of an
example #3 version decoder, 203. Immediately follow-
ing thelast bit of said information segmentis the end of
file signal of said third SPAM message whichis also the
end offile signal of said contained SPAM message.

Receiving said contained SPAM message causes de-
coder, 203, to record the operating system instructions
of said message at particular operating system locations
at the RAMsof decoder, 203, and to commence operat-
ing under control of said instructions. Automatically,
control processor, 39J, compares the execution segment
information of said message to controlled-function-
invoking information and determines that said execu-
tion segment information matched particular load-
operating-system-of-203 information that is prepro-
grammed at the ROM associated with control proces-
sor, 39J, and that invokes particular load-operating-sys-
tem-of-203 instructions that are are preprogrammedat
the ROMassociated with control processor, 39J. Auto-
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matically, control processor, 39J, executes said instruc-
tions and, under control of said instructions, causes
processor, 39B, to cease receiving information from
buffer, 39A, then loads all information of the informa-
tion segment of said message sequentially at the RAM
associated with control processor, 39J, (which has ca-
pacity to contain all information of an operating system
of an example #3 version decoder, 203) starting at the
first bit location of said RAM and overwriting, if neces-
sary, the information ofall bit locations of said RAM.
Then, receiving interrupt information of an endoffile
signal from EOFSvalve, 39F, causes control processor,
39J, automatically, under control of said load-operat-
ing-system-of-203 instructions, to load all information
so loaded at selected operating system locations of de-
coder, 203. Automatically, control processor, 39J, se-
lects particular information at particular first bit loca-
tions of said RAM (which informationis particular first
binary information of the information segment ofsaid
contained SPAM message) and determines the compo-
sition of the operating system information so recorded
at RAM by processing said information in a predeter-
mined fashion under control of said load-operating-sys-
tem-of-203 instructions.. Automatically, control proces-
sor, 39J, inputs particular commence-loading-operat-
ing-system instructions to processor, 39B; selects the
binary information of particular bit locations at said
RAM; andinputs said information to processor, 39B,
thereby causing processor, 39B, to record said informa-
tion sequentially at particular operating system loca-
tions of the RAM associated with said processor, 39B,
beginning at the first bit location of said RAM. Auto-
matically, control processor, 39J, then inputs said com-
mence-loading-operating-system instructions to proces-
sor, 39D;selects the binary information of particular bit
locations at said RAM associated with said control

processor, 39J; and inputs said information to processor,
39D, thereby causing processor, 39D, to record said
information sequentially at particular operating system
locations of the RAM associated with said processor,
39D, beginning at the first bit location of said RAM.
Automatically, control processor, 39J, then selects the
binary informationofa particular first signal wordofbit
locations and a particular second signal word ofbit
locations at said RAM associated with said control

processor, 39J; and inputs said selected information
separately to EOFS valves, 39F and 39H, thereby caus-
ing said valves, 39F and 39H, each to record at its
EOFSStandard Word Location the information ofsaid

first signal word ofbit locations and at its EOFS Stan-
dard Length Location the information of said second
signal word ofbit locations. In so doing, receiving said
third messages may causes said decoder, 203, subse-
quently to commence detecting end offile signals of
new composition and/or length. (In other words,there-
after said valves, 39F and 39H, may detect end offile
signals that are composed of, for example, fifteen se-
quential instances of “11101110” binary information
rather than eleven sequential instances of “11111111”
binary information.) Automatically, control processor,
39J, then movesselected binary information of particu-
lar bit locations at said RAM associated with said con-

trol processor, 39J, to particular operating system loca-
tions of said RAM, beginningat the first bit location of
said RAM.In so doing, control processor, 39J, com-
pletes causing all operating system instructions of said
contained SPAM messageto be located at the appropri-
ate operating system RAM locations of said decoder,
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203. Then automatically, under control of said com-
mence-loading-operating-system instructions, control
processor, 39J, causesall buffer, non-operating system
RAM,and non-operating system register locations. of
decoder, 203, (except for buffer,.39A) to be cleared;
causes all other apparatus of decoder, 203, to commence
processing under control of the new operating system
instructions; causes processor, 39B, to commence re-
ceiving and processing information from buffer, 39A;
and commences waiting for information of a SPAM
header under control,first, of a particular new operat-
ing system instruction that is located at a predetermined
location said RAM associated with control processor,
39J. (Simultaneously,at other stations where the decod-
ers, 203, are of the example #3 version, receiving said
third SPAM messagecauses other apparatusto load the
operating system instructions of the contained SPAM
messageofsaid third message at the appropriate operat-
ing system RAMlocations of said decoders, 203, and
causessaid decoders, 203, to come undercontrolofsaid
instructions in the same fashion.)

Subsequently, said remote station transmits additional
operating system SPAM messages until one SPAM
message has been transmitted that is addressed to each
separate version of SPAM apparatus. Each message
contains meter-monitor information of its apparatus
version and an information segment that contains
SPAM message information operating system instruc-
tions of said version.

Receiving each message causes apparatus of each
receiving station, in the fashions described above, to
determine whether an apparatus of the apparatus. ver-
sion identified by the meter-monitor information ofsaid
message exists. at said station, to input a contained
SPAM message to an apparatus of said apparatus. ver-
sion if an apparatus of said apparatus version exists at
said station, and to discard ail information of said mes-
sage if no apparatus of said apparatus version exists at
said station. (Said contained messages that. are ad-
dressed to apparatus such as decoder, 30, PRAM con-
troller, 20, and switch controller, 20A, that exist within
the equipment case ofa signal processor, 200, are input-
ted to said apparatus from controller, 12, via controller,
20, rather than via matrix switch, 259.)

Receiving each contained SPAM message causes the
apparatus version of said message, in the fashion de-
scribed above, to record the operating system instruc-
tions and information of said message to at particular
operating system locations at the RAMs and EOFS
valves that control the operation of said apparatus and
to commence operating under control of said instruc-
tions and information.

Following the transmission of each message, for a
particular interval of time no SPAM information is
transmitted that is causes any processing at any appara-
tus of the apparatus version of message. Said interval is
the length of time required for the slowest apparatus of
said apparatus version to receive said message, record
the operating system instructions and information of
said message, and commenceoperating under control of
said instructions and information.

The Preferred SPAM Header

An important feature of the preferred embodiment of
the present invention is flexibility for expansion while
continuing to accommodate, within the unified system,
existing information requirements. Subscribers who
have simple information demands must have capacity to
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receive and process simple SPAM messages with simple
subscriber station apparatus. Such simple messages may
contain, for example, only sixty-four alternate instances
of SPAM execution segment binary information, and
the optimal length of SPAM execution segment infor-
mation for such subscribers would be six binary digits.
Simultaneously, subscribers who have complex infor-
mation demands must have capacity to receive and
process more complex SPAM messages that control
more extensive subscriber station apparatus. Control-
ling the subscriber station apparatus of subscribers who
have complex information demands far more execution
segment capacity than is provide by a system that has
only six binary digits of execution segment information
transmission capacity. And invariably, many different
classes of subscriber will exist with different informa-
tion demands and different optimal SPAM execution
segment lengths.

Two objectives of the unified system of the present
invention are to provide capacity whereby any given
transmission can transmit SPAM messagesto all classes
of subscribers and capacity whereby the apparatus of
subscribers with complex information demands can
process not only complex messages but also simple
messages. More precisely, the present invention pro-
vides means and methods whereby SPAM messages of
different execution segment lengths can be transmitted,
intermixed on one transmission, and complex SPAM
receiver apparatus with capacity to process long SPAM
execution segment information can also process short
SPAM execution segment information.

In the preferred embodiment these objectives are
realized by having SPAM header information identify
not only the four alternate message compositions of the
simplest preferred embodiment specified above but also
many alternate versions of message composition.

In the preferred embodiment, the length of a SPAM
header—and of the SPAM-header register memory of
any given SPAM apparatus—is the length of one signal
word which is one byte of eight binary digits. SPAM
messages are composed of varying numbers and sequen-
ces of segments of highest priority, intermediate prior-
ity, and lowest priority segment information. Complex
SPAM receiver apparatus have meansand are prepro-
grammed to process at register memory execution seg-
ment information of varying lengths of binary informa-
tion. And simple SPAM receiver apparatus are prepro-
grammed to process at RAM and/or ROM SPAM
messages that are too complex to be processed at their
register memories (if only to discard said messages).

A Summary Example #11... and the General Case
Thefull scope of the unified system of programming

communication of the present invention comprehends
and includes all of the above described apparatus and
methodsin all of their variations.

An example #11 that focuses on generating and com-
municating information of farmersat a time in the future
illustrates a few featuresof the full scope of the present
invention.

In February, 2027, farmers all over Europe make
plans regarding which cropsto plant for the 2027 grow-
ing season. Each farmeris.confronted with the problem
of deciding what mix of crops is most profitable to grow
on his property, given his resources. Each farmer has a
subscriberstation that is identical to the station of FIG.

7 except that each station has two television recorder/-
players that are recorder/players, 217 and 217A; two
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television tuners, 215 and 215A; andalaser disk player,
232. Particular farm information of the specific farm of
each farmer is recorded in a file named MY..FARM-
.DATon a disk at the A: disk drive of the microcom-

puter, 205, of each station. The recorded data includes,
for example, data of the number andsize of the individ-
ual parcels of property of the farmer’s farm, the soil
conditions of said parcels, the aspects of said parcels
with respect to sunlight and shade, the history of crop
rotation of said parcels, the farm equipment of said
farmer, and the financial resources of said farmer. Each
farmer’s laser disc player, 232, is loaded with a so-call
“optical disk” on whichis recorded a file named “PRO-
PRIET.MOD”that contains encrypted information of ©
a proprietary software module. When accessed, the
instructions of said module cause a microcomputer, 205,
to analyze any given crop planting plan and generate
information of a recommendedplanting plan and grow-
ing method that minimizes the expense of insect and
other crop pest damage given maximum revenue.

Elsewhere and at the sametime, national planners of
each membernation of the European Economic Com-
munity seek to formulate agricultural policy for the
2027 growing season and to communicate information
of that policy to farmers, thereby influencing the farm-
ers’ decisions regarding which crops to plant. Each
nation has a national intermediate transmission station
that is identical to the intermediate station of FIG. 6

except that it transmits output information of several
individual television channels to receiver stations via a

satellite in geosynchronous orbit over Europe rather
than via a cable field distribution system. At the com-
puter, 73, of each national intermediate transmission
station is local-formula-and-item information of specific
data, in a file named NATIONAL.AGI,regarding pro-
posed subsidy formulas and items regarding the various
alternate crops that farmers of the nation may choose to
grow.

Simultaneously, other national planners of each na-
tion seek to formulate other economic policies includ-
ing tax and revenue raising policies and monetary poli-
cies. At the computer, 73, of each national intermediate
transmission station, in a file named NATIONAL.-
TAX,is local-formula-and-item information of specific
proposed tax formulas and items regarding, for exam-
ple, taxes on farm incomes and proposed depreciation
schedules of farm equipment. And in a file named NA-
TIONAL.MONis local-formula-and-item information

of specific proposed money supply growth rates and
interest rates.

Each nation also has a plurality of local governments
at which local planners seek to formulate local tax and
revenue raising policies and welfare and subsidized
employment policies. Each local government has a
local intermediate transmission station that is identical
to the intermediate station of FIG. 6 and that transmits

multiplexed output information of several separate tele-
vision channels via a cable field distribution system. At
the computer, 73, of each local intermediate transmis-
sion station, in a file named LOCAL.TAX,is local-for-
mula-and-item information of specific proposed tax
formulas and items regarding, for example, income
taxes that relate to farmers and property taxes that re-
late to farm land and equipment. And in a file named
LOCAL.EMPis local-formula-and-item information of

specific proposed employment subsidy formulas relat-
ing to local unemployed persons which formulas vary
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with respect to the specific education levels of the un-
employed.

Just as government planners wish to communicate
policy information to and receive response information
from farmers, so too, businessmen wish to advertise to
farmers the benefits of their goods and proprietary in-
formation services and to persuade farmers to respond
by ordering their goods and services.

Each farmer’s station has capacity and is prepro-
grammedto receive programmingtransmitted via satel-
lite by a particular European master network origina-
tion and control station and the specific national inter-
mediate transmission station of the specific nation of
said farmer andis a subscriberstation in the field distvi-

bution system of the local intermediate transmission
station of the farmer’s local government.

At 3:00 AM Greenwich Mean Time on Monday,Feb.
15, 2027, the signal processor of each receiver station in
the nations of the European Economic Com-
munity—including each national and each local inter-
mediate transmission station and each ultimate receiver

station of a farmer—commencesreceiving information
of the particular master transmission of said European
master network station. Automatically, the controller,
20, of the signal processor of each receiver station in
said nations causesits oscillator, 6, switch, 1, and mixer,
3, to input a selected frequency to its decoder, 30, and
causes said decoder, 30, to commence processing the
information of said frequency. Said selected frequency
is the specific operating system master control fre-
quencyofthe information preprogrammedatits station
specific EPROM, 20B. Automatically each receiver
station that is equipped with a satellite earth station (50
in FIG. 6 or 250 in FIG. 7) receives and inputs toits
switch, 1, information of a particular master transmis-
sion of said European master networkstation. Then the
controller, 20, of the signal processorof the signal pro-
cessor system, 71, of each intermediate transmission
station (of FIG. 6) in said nations causes the computer,
73, of said station to cause apparatusofsaid station also
to retransmit information of said master transmission on

the frequencyofa selected master channel transmission.
Automatically each receiver station that is not equipped
with a satellite earth station commencesreceiving and
inputting to its switch, 1, information of said master
transmission that is retransmitted on the frequency of a
selected master channel transmission ofa selected inter-
mediate transmission station.

At 3:10 AM, GMT,said European master network
station transmits particular SPAM message information,
embedded in the information of said master transmis-

sion, including a SPAM endoffile signal and the afore-
mentioned sequence of SPAM messages that contain
operating system instructions. In so doing, said Euro-
pean master network station inputs operating system
instructions to all SPAM apparatus and receiverstation
computers, 73, and microcomputers, 205, thereby caus-
ing said apparatus and computers, 73 and 205, as de-
scribed above in “PREPROGRAMMING RE-
CEIVER STATION OPERATING SYSTEMS,” to
commence operating under control of the instructions
of said operating systems.

Causing each signal processor at every receiver sta-
tion in said nations to commence operating under con-
trol of its specific operating system instructions causes
apparatus of each signal processor to commencepro-
cessing sequentially information of a plurality of spe-
cific frequencies in the fashion of example #5 to detect
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program unit identification signal information. One
frequency that is processed at each receiver station is
the specific operating system master contro! frequency
of the information preprogrammedat the station spe-
cific EPROM, 20B,ofsaid station. Said frequency is
either said master transmission of said European master
network station or a selected master channel transmis-

sion of a selected intermediate transmission station upon
which information of said master transmission is re-
transmitted. Thus information of said master transmis-

sion is processed at each receiver station for program
unit identification information ofinterest.

In due course, various transmission stations com-
mence embedding program unit identification signal
information in programming transmissions and trans-
mitting the transmissions.

Transmitting the programming with said embedded
program unit identification information causes signal
processors at selected receiver stations each to com-
menceselecting and receiving specific programming of
interest in the fashion of “AUTOMATINGU.R. STA-
TIONS ... RECEIVING SELECTED PROGRAM-

MING.” Automatically receiver stations all over said
nations commencetuningto different transmissions and
receiving selected programming that differs from re-
ceiver station to receiver station.

At 3:59 PM, GMT on Monday, Feb. 15, 2027, said
European master network station commences embed-
ding in the information of said master transmission and
transmitting program unit identification information of
a particular combined medium television program,
“Farm Plans of Europe.”

Farmers and government planners all over Europe
wish to receive and interact with the information ofsaid

program and have preprogrammed the apparatus of
their stations to receive and combined to the program-
ming transmission ofsaid program. Thus so transmitting
said program unit identification information of said
“Farm Plans of Europe” program causes apparatus at
the ultimate receiver stations of farmers in all of said
nations to interconnect display (or other output appara-
tus) to the transmission of said program and to combine
to the computer system ofsaid transmission in the fash-
ions described in example #10 and in “AUTOMAT-
ING U. R. STATIONS ... MORE ON EXAMPLE
#7 RECEIVING SELECTED PROGRAMMING
AND COMBINING SELECTED URS MI-
CROCOMPUTERS, 205, AUTOMATICALLY TO
THE COMPUTER SYSTEM OF A SELECTED
PROGRAMMING TRANSMISSION.” Automati-
cally each ultimate receiver station that is equipped
with a satellite earth station, 250, commencestransfer-
ring received information of said master transmission,
via its matrix switch, 258, to its divider, 4, (thereby
inputting said received information to its computer,205,
and its decoder, 203) and commencestransferring the
television output information of its microcomputer, 205,
to its television monitor, 202M, thereby causing display
and emission of the television images and soundofsaid
output information. Automatically each receiverstation
that is not equipped withasatellite earth station tunesits
tuner, 215, to receive the specific master channel trans-
mission ofits specific selected local intermediate trans-
mission station (which retransmits the master transmis-
sion of said European European master networkstation
on its master channel: transmission) and commences
transferring received information of said master channel
transmission, via its matrix switch, 258,to its divider, 4,
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(thereby inputting said received informationto its com-
puter, 205, and its decoder, 203) and commences trans-
ferring the television output information of its mi-
crocomputer, 205, to its television monitor, 202M,
thereby causing display and emission of the television
images and sound ofsaid output information.

At 3:59:45 PM, GMTsaid European master network
station embedsin the information of said master trans-
mission and transmits a SPAM message that is ad-
dressed to the ITS computers, 73, of intermediate sta-
tions that are local stations.

Receiving said message causes each of said local in-
termediate station automatically to tune selected re-
ceiver apparatus to the specific satellite transmission
that is the particular second television channel output
transmission ofits specific national intermediate trans-
mission station and to input the embedded SPAM infor-
mation of said transmission to its computer, 73, thereby
causing said computer, 73, to come undercontrolof the
output transmission of the computer, 73, of its national
intermediatestation.

At 3:59:55 PM, GMT,said European master network
station transmits end of file signal information then
invokes broadcast control of each national intermediate
transmission station computer, 73, and each ultimate
receiver station microcomputer, 205, that receives
SPAMinformation of said master transmission. Auto-
matically said European master network station com-
mences controlling directly the computers, 73, of said
national intermediate stations and the microcomputers,
205, of said ultimate receiver stations. And said master
station causes each national intermediate station com-
puter, 73, to embed in its particular second television
channel transmission. and to transmit end offile signal
information then to invoke broadcast control of the
computers, 73, of its specific local intermediate trans-
mission stations.

At 4:00 PM, GMT,said European master network
station commences transmitting the conventional televi-
sion information of said “Farm Plans of Europe” pro-
gram.

Immediately, said European master network station
causes ultimate receiver stations to obscure all video
information ofsaid master transmission and display only
locally generated information and causes all national
intermediate station computers, 73, and ultimate re-
ceiver station microcomputers, 205, that are combined
to the transmission of said master station to commence

receiving SPAM information embedded in the full
frame video of said master transmission. Said master
station transmits SPAM informationthat is addressed to
URS microcomputers, 205, that causes said microcom-
puters, 205, to commence combining and displaying
locally titles information (while sound is emitted of
transmitted audio theme music) in the fashion described
in “CONTROLLING COMPUTER-BASED COM-
BINED MEDIA OPERATIONS.” Then said master
station transmits SPAM information thatis addressed to
ITS computers, 73, of intermediate stations that are
national stations and to URS microcomputers, 205,
which SPAM information causes decoder apparatus to
commence receiving SPAM information embedded in
the full frame video of said master transmission at each
national intermediate station and each ultimate receiver
station where a microcomputer, 205, is combined to the
computer system of said master transmission.

Then said European master network station causes
said ultimate receiver stations each to commence re-
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ceiving and emitting at its speaker system, 261, sound
information of a selected transmission that transmits
audio language information ofsaid “Farm Plans of Eu-
rope” program in the specific language that is the pri-
mary languageofits subscriber. On a selected second-
ary transmission,said master station transmits, in a fash-
ion well knownin the art, a spectrum of radio frequen-
cies containing a plurality of individual frequency trans-
mission each of which expresses the audio of said pro-
gram in a separate European language including minor-
ity languages such as Flemish, Welsh, Basque, etc.
(Each local intermediate station receives and retrans-
mits said spectrum on a particular channel frequency
spectrum.) Particular specific primary language infor-
mation is preprogrammed at specific SPAM apparatus
(such as, for example, radio decoders, 211). Said master
station embeds and transmits particular specific-lan-
guage SPAM information addressed to said specific
SPAM apparatus, and receiving said specific-language
information causes said specific apparatus at eachulti-
mate receiverstation to tune and emit the sound of the
specific primary language of the subscriber of said sta-
tion (for example, in the fashion of “AUTOMATING
U.R. STATIONS... COORDINATING A STEREO
SIMULCAST.”

Next said European master network station transmits
in the full frame video of said master transmission a
SPAM messagethat is addressed to ITS computers, 73,
of intermediate stations that are national stations and
that contains information segment information ofa par-
ticular national level intermediate generation set. Re-
ceiving said message causes each national intermediate
transmission station to input to and execute at its com-
puter, 73, the information ofsaid set. (The information
of said set and the processing and functioning caused by
executing said information are described more fully
below.)

Said European master network station then transmits
a series of SPAM messages that cause ultimate receiver
stations to commence processing combined medium
programmingofsaid “Farm Plans of Europe” program
and displaying (or otherwise outputting) combined me-
dium information in a particular fashion. First, said
master station transmits a SPAM message that causes
the signal processor, 200, of each ultimate receiver sta-
tion to cause its oscillator, 6, switch, 1, and mixer, 3, to
input the specific operating system master control fre-
quency of its EPROM, 20B, continuously to its de-
coder, 30, thereby causing said decoder, 30, to com-
mence processing the information of said frequency
continuously. (In so doing, said master station causes
SPAM information embedded in said master transmis-
sion to be inputted to said signal processor, 200, contin-
uously irrespective of the transmissions inputted to
decoders, 145, 203, or 282, and: prevents signal proces-
sor, 200, from identifying any other programming of
interest at its station.) Then said master station embeds
and transmits in the full frame video of said master
transmission a SPAM messagethat is addressed to URS
microcomputers, 205, that contains information seg-
ment information of a particular first program instruc-
tion set. Transmitting said message causes theail ulti-
mate receiver station microcomputers, 205, that are
combined to the computer system of the transmission of
said master station to commence executing the instruc-
tions of said set and to commence generating local
video, audio, and print overlay and output information
in the fashions described above. Then said master sta-
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tion transmit a SPAM message that causes all SPAM
decoder apparatus ofall national intermediate stations
and all ultimate receiver stations with microcomputers,
205, combined to the transmission of said master station
to commencereceiving SPAM information embedded
in only the normal transmission location of said master
transmission; commences embedding SPAM informa-
tion only in the normal transmission location; and com-
mences transmitting the conventional video of said
“Farm Plans of Europe” program. And as said master
station transmits conventional video and audio informa-

tion that shows visually and describes aurally informa-
tion of general interest to farmers in all of said nations,
said master station commencesperiodically embedding
and transmitting SPAM messages that are addressed to
URS microcomputers, 205, and that cause specific in-
formation of each farmerto be generated, under control
of the instructions of said program instruction set, at
each ultimate receiver station and that cause. locally
generated information periodically to be displayed or
emitted as sound or printed in the fashion of example
#10 at each ultimate subscriber station whose mi-
crocomputer, 205, is combined to the computer system
of said master transmission.

In the mean time, executing their inputted informa-
tion of said national level intermediate generation set
causes the computers, 73, of said national intermediate
stations each to generate information of a specific local
level intermediate generation set in the fashion that
receiving the intermediate generation set of Q caused
different intermediate stations to compute and incorpo-
rate specific formula-and-item-of-this-transmission in-
formation into generally applicable information of the
program instruction sets of Q.1 and Q.2 in example #10.
Said national level intermediate generation set includes
generally applicable information of national agriculture
and economic policy information, of local tax formulas
and items and employment subsidy formulas, and of
farmers’ recommended crop planting plans. Said na-
tional level set also contains a particular projected mar-
ket price at which farmers are projected to be able to
sell each alternate crop. Each price is projected on the
basis of projected demand for each crop and the aggre-
gate quantity that European farmers are projected to
supply. In addition, said national level set contains in-
formation of the aggregate amount of farm borrowing.
Executing the information of said set causes the com-
puter, 73, of each national intermediate transmission
station to access its specific NATIONAL.AGI, NA-
TIONAL.TAX, and NATIONAL.MONfiles and to
compute formula-and-item-of-this-transmission infor-
mation specific subsidy formulas and items regarding
each alternate crop that national farmers may grow,
regarding specific tax formulas and depreciation sched-
ules, and regarding specific monetary growth andinter-
est rates, all given the specific market price information
ofsaid national level intermediate generation set and the
projected aggregate amountof farm borrowing. Having
computed said formula-and-item-of-this-transmission
information, each computer, 73, is caused to incorpo-
rate said information selectively into selected generally
applicable information ofsaid national level set, thereby
generating at each of said computers, 73, a specific local
level intermediate generation set that applies to the
local intermediate transmission stations of its nation.

After an interval oftime that is long enough for each
national intermediate generation station to generate its
specific local level intermediate generation set, said
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European master network station embeds and transmits
a SPAM messagethat is addressed to ITS, computers,
73, of intermediate stationsthat are national stations and
that instructs said stations to embed and transmit their

specific local intermediate sets.
Receiving said message causes the computer, 73, of

each national intermediate station to embed in the nor-

mal location of its particular second television channel
transmission and to transmit a particular SPAM mes-
sage that is addressed to ITS computers, 73, and that
contains information segment information ofits specific
local level intermediate generation set.

Receiving the specific SPAM messageofits national
intermediate station causes the computer, 73, of each
local intermediatestation to execute the contained local

level intermediate generation set of said message and to
generate information of a specific program instruction
set in the fashion that executing the intermediate gener-
ation set of Q caused different intermediate stations in
example #10 to generate their specific program instruc-
tion sets of Q.1. or Q.2. Executing the informationofits
local level set causes the computer, 73, of each local
intermediate station to accessits specific LOCAL.TAX
and LOCAL.EMPfiles and to compute formula-and-
item-of-this-transmission information of specific local
income and property tax formulas and local employ-
ment subsidy formulas, all given the specific market
price information, the projected aggregate amount of
farm borrowing, the specific national subsidy formulas
and items regarding each alternate crop that national
farmers may grow,the specific national tax formulas
and depreciation schedules, and the specific national
monetary growth andinterest rates that are information
of its local level intermediate generation set. Automati-
cally, each computer, 73, of a local intermediate station
incorporates its computed information selectively into
selected generally applicable information of said local
level intermediate generation set, compiles information,
and links information, thereby generating its specific
program instruction set.

At 4:29:50 PM, GMT,after an interval of time that is
long enough for each local intermediate generation
station to generate its specific program instructionset,
said European master networkstation transmits a par-
ticular SPAM first-master-cueing message (#11) that is
addressed to ITS computers, 73, of intermediate stations
that are national stations. Receiving said message causes
each national intermediate station to generate and
embed in the normal location of its particular. second
television channel transmission a particular SPAM first-
national-cueing message (#11) that is addressed to ITS
computers, 73, of intermediate stations that are local
stations.

Receiving said message causes each local intermedi-
ate station to commenceplaying prerecorded program-
ming loaded at its recorder, 76, and transmitting said
programmingtoits field distribution system, 93, on the
television channel transmission that is the master chan-
nel transmission of said intermediate station. In so do-

ing, each local intermediate station commencesirans-
mitting television information of a national and local
segment of the “Farm Plans of Europe” program.
(Each national intermediate station can have transmit-
ted said prerecorded programmingtoits local interme-
diate stations and caused said stations to organize said
programmingin the fashion of examples #8 and #9 or,
alternatively, said first-national-cueing message (#11)
could cause each local station to commence transmit-
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ting on its master channel transmission the its received
television transmission of the second television channel
output transmission ofits specific national intermediate
transmission station.)

Automatically each ultimate receiver station that is
not equipped withasatellite earth station (and whichis,
as a consequence, receiving the master transmission of
said European master station retransmitted on the mas-
ter channel transmission ofits local intermediate trans-
mission station) commencesreceiving the programming
transmitted by the recorder, 76, of its local intermediate
station.

At 4:29:55 PM, GMT,said European master network
station embedsin its master transmission and transmits a

particular SPAM second-master-cueing message (#11)
that is addressed to URS microcomputers, 205.

Only ultimate receiverstations that are equipped with
and that receive the information ofsaid master transmis-
sion directly by meansofsatellite earth station appara-
tus receive said second-master-cueing message (#11),
and receiving said message causes said stations each to
receive and process the combined medium program-
ming of the television channel transmission that is the
master channel transmission ofits particular local inter-
mediate transmission station (of which transmission
information is preprogrammed at its EPROM, 20B).
Automatically, a tuner, 215, is tuned at each of said
stations to receive the particular master channel trans-
mission of the EPROM,208,of said station and appara-
tus of said station interconnects to input the received
master channel transmission to the microcomputer, 205,
and the decoder, 203, of said station.

In due course, each recorder, 76, transmits prere-
corded end offile information then a particular trans-
mit-program-instruction-set SPAM message (#11) ad-
dressed to ITS computers, 73.

In the fashion of example #9, each local intermediate
station detects the particular SPAM messageofits re-
corder, 76, at its decoder, 77, and receivingits particular
message causes each station to embed and transmit end
of file signal information then a particular first SPAM
message that is addressed to URS microcomputers, 205,
and that contains complete information ofits particular
program instruction set. (In example #11, the local
stations are preprogrammed in such a fashion thatre-
ceiving its specific transmit-program-instruction-set
message (#11) causes each station to transmit the pro-
gram instruction set generated by the local intermediate
generation set of its national intermediate station rather
than by a prerecorded intermediate generation set pre-
viously transmitted by its recorder, 76.) Subsequently,
additional SPAM messages that are embedded in said
prerecorded programming and that are addressed to
URS microcomputers, 205, are transmitted by said re-
corder, 76.

Receiving the particular first SPAM message ofits
local intermediate station causes apparatus of the sub-
scriber station of each farmer to execute the contained
program instruction set of said message at the mi-
crocomputer, 205, of said station and to commence
generating the specific combined medium output infor-
mation ofits subscriber station. And receiving said addi-
tional SPAM messages causes apparatus at each sub-
scriber station of a farmer to display or otherwise out-
put (or to cease displaying or otherwise outputting)
combined medium program ofsaid national and local
segmentofthe “Farm Plans of Europe” program. Auto-
matically, the display and output apparatus of each
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farmer’s station commences displaying and outputting
television picture image, sound, and print information
of the national and local agricultural, economic, tax,
and employmentsubsidy policies combined periodically
with related locally generated information of specific
relevance to each farmer.

So executing a specific contained program instruction
set causes each microcomputer, 205, to generate a spe-
cific so-called “optimal” solution for its particular farm-
er’s problem of deciding what mix of crops is most
profitable to grow on his property, given his resources.

First, each microcomputer, 205, accesses the specific
information of its particular farmer. Automatically,
under control of its specific received program instruc-
tion set, each microcomputer, 205, accesses the file, MY
FARM.DAT,that is prerecorded on the disk loaded at
its A: disk drive and also accesses the encrypted “PRO-
PRIET.MOD”file that is prerecorded at the laser disc
player, 232, of each farmer’s station (the information of
which last named file is prerecorded by any one of a
plurality of proprietary services companies whose in-
formation any given farmer may acquire and the infor-
mation of which varies from farmer’s station to farmer’s
station).

To access the information of its encrypted “PRO-
PRIET.MOD”file, the instructions ofits particular
program instruction set cause each microcomputer, 205,
to decrypt the information of said file and enter the
decrypted information ofsaid file at particular RAM. In
so doing, said instructions also cause each signal proces-
sor, 200, to retain meter information of the decryption
of said file. (Selected stations that are preprogrammed
to retain monitor information are also caused toretain
monitor information.) The information of said file is
embedded in the so-called “full frame” video at a laser
disc loaded at the disk player, 232, of each station inter-
mixed with SPAM messages that control the decryp-
tion and metering of the information of said file. Auto-
matically, at the beginning ofa particular interval dur-
ing which its local intermediate station transmits no
SPAM message information to URS microcomputers,
205, instructionsofits particular program instruction set
cause each microcomputer, 205, to instruct its signal
processor, 200, to cause its laser disk player, 232, to
play. Then, in the fashion of example #7, apparatus of
each station are caused to decrypt and retain meter
information of the decryption of the encrypted informa-
tion of said file. (At each station, in a predetermined
fashion thatis controlled by the instructionsof its pro-
gram instruction set, apparatus is caused, to input the
received television information transmitted by the re-
corder, 76, ofits local intermediate station directly from
its tuner, 215, to its TV monitor, 202M thento input the
decrypted information of its “PROPRIET.MOD”file
to its microcomputer, 205, via its decoder, 203, then to
recommence inputting inputting said received televi-
sion information from its tuner, 215, to its TV monitor,
202M,via its divider, 4, and microcomputer, 205.)

Then using linear programming techniques that are
well known in the art, each farmer’s microcomputer,
205, under control ofthe particular program instruction
set generated and transmitted by its local intermediate
station, computesits particular farmer’s “optimal” crop
planting plan by making reference to said farmer’s spe-
cific data that includes, for example, the number and
size of the individual parcels of property of the farmer’s
farm, the soil conditions of said parcels, the aspects of
said parcels with respect to sunlight and shade, the
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history of crop rotation of said parcels, the farm equip-
mentofsaid farmer, and the financial resources of said
farmer; by using said data as so-called “constraints”;
and by applying information ofsaid program instruction
set. Said information that is applied includes the specific
market price information and projected aggregate
amount of farm borrowing transmitted by said Euro-
pean master network controlstation as generally appli-
cable information in its outputted national level inter-
mediate generation set; the specific national subsidy
formulas and items regarding each alternate crop that
national farmers may grow, the specific national tax
formulas and depreciation schedules, and the specific
national monetary growth andinterest rates that were
incorporatedat the national intermediate station of each
farmerinto the generally applicable informationofsaid
national level intermediate generation set to generate its
local level intermediate generation set; and the specific
local income and property tax formulas and local em-
ployment subsidy formulas that were incorporated at
the local intermediate station of each farmer into the

generally applicable information of its received local
level intermediate generation set to generate its pro-
gram instruction set (which is the program instruction
set received at said farmer’s station).

Thespecific “optimal” crop planting plans so com-
puted vary from station to station and include budget
information of projected revenues, expenses, and prof-
its. The plan of one particular farmer calls for planting
forty acres of oats andsixty acres of wheat and projects
profits of fifteen thousand units of local currency. The
plan of a particular second farmer calls for planting
fifteen acres of broad beans and five acres of tomatoes

and projects profits of thirty thousand units of local
currency. Theplan of a particular third farmercalls for
planting ten acres of red tulips and two acres of blue
tulips and projects profits of twenty thousand units of
local currency.

Each specific “optimal” crop planting plan may also
include so-called “sensitivity analyses” that are well
knownin the art and information of alternate planting
plans that are close to but not quite optimal.

Automatically, under control of its received program
instruction set, the microcomputer, 205, of its farmer’s
station records complete information of said farmer’s
crop planting plan at its A: disk in a file named PLAN-
TING.DAT.

Then automatically, under control of its particular
program instruction set, each farmer’s microcomputer,
205, computes and retains information of a particular
schedule of spot commercials. Information of twenty-
six specific potential commercials of any given schedule
are included in the information of its set, and the spe-
cific commercials include, for example, commercials for
a particular new farm truck,a particular new farm trac-
tor, a particular new farm disk harrow, software of a
particular new “PROPRIET.MOD” module for ana-
lyzing crop planting plans and generating recom-
mended planting plans in a “new improved fashion,”
etc. Under control of the instructions ofits particular
set, by analyzing the budget information ofits farmers
crop planting plan, each microcomputer, 205, automati-
cally identifies four commercial spots that are of a par-
ticular possible highest potential value to its farmer. For
example, by analyzing equipment depreciation informa-
tion, one microcomputer, 205, determines that its
farmer has an old truck, a new tractor, and a new disk
harrow andselects, as one of its four commercials, the
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commercial of the new truck. Meanwhile, another mi-
crocomputer, 205, determines thatits farmer has an old
truck, a new tractor, and a old disk harrow andselects
the commercial of the new truck because a new truck is

costlier than a disk harrow and may be more valuable to
its farmer. Automatically, the microcomputer, 205, of
each station inputs to the signal processor, 200, ofits
station particular schedule informationofits four identi-
fied commercial spots.

In due course, the recorder, 76, of each local interme-
diate station transmits further additional SPAM mes-

sages that are embedded in its prerecorded program- -
ming and that are addressed to URS microcomputers,
205, then transmits a particular local-second-cueing
message (#11) that is addressed to ITS computers, 73.

Receiving the further additional SPAM messages of
its local intermediate station causes apparatus at each
subscriber station of a farmer to display or otherwise
output (or to cease displaying or otherwise outputting)
further combined medium programming ofsaid na-
tional and local segmentof the “Farm Plans of Europe”
program. Automatically, in the fashion of example #10,
the display and output apparatus of each farmer’s sta-
tion. commences displaying and outputting generally
applicable television picture image, sound, and print
information of a crop planting pian combined periodi-
cally with related locally generated specific crop plant-
ing plan information ofits specific farmer. Automati-
cally, crop and budget information of the aforemen-
tioned optimal crop planting plan of each farmer is
explained in the outputted the generally applicable pro-
gramming and is displayed, emitted in sound, and
printed at the station of each farmer.

Then so transmitting a particular local-second-cueing
message (#11) at each local intermediate station causes
a decoder, 77, at each station to detect the locai-second-
cueing message (#11) transmitted atits station and input
said message to the computer, 73.

Receiving its local-second-cueing message (#11)
causes the computer, 73, of each local intermediate
station to embed SPAM message information that is
addressed to URSsignal processors, 200, in the normal
location of its master channel transmission then after a
particular interval to cause the video recorder/player,
78, of its station to commence playing and to cause
apparatus ofits station to transmit the output of said
recorder/player, 78, to the field distribution system of
said station on the television transmission ofa particular
second television channel.

Transmitting said SPAM message information at its
local intermediate station causes apparatus of each
farmer’s station to receive and input said information to
the signal processor, 200, of said station, and receiving
said information causes the signal processor, 200, of said
station to cause its tuner, 215A, to commencereceiving
the transmission of the particular second television
channel ofits local intermediate station; to cause appa-
ratusofsaid station to interconnect to transfer the trans-
mission received at said tuner, 215A,to a selected video
recorder/player, 217 or 217A; and to cause said video
recorder, 217 or 217A, to prepare to record selected
programming.

Then after an interval that is long enough for each of
its subscriber stations to prepare a selected recorder/-
player, 217 or 217A, to record selected programming,
each computer, 73, causes said recorder, 78, to com-
mence playing. In so doing, each computer, 73, causes
twenty-six program units of commercial spot program-
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ming to be transmitted, in series, to its subscriber sta-
tions. Each program unit is preceded by embedded
program unit identification information of its own that
is addressed to URSsignal processors, 200.

Automatically, the signal processor, 200, of each
station causes its recorder/players, 217 and 217A,in the
fashion that applied to computer, 73, and recorders, 76
and 78, in example #8, to record and then to organizeto
play the selected programmingof the selected commer-
cial spots ofits station. Automatically, a decoder, 282A,
at the tuner, 215A,ofeach station detects each datum of
program unit identification information receivedat its
tuner, 215A, and inputs each datum to the signal proces-
sor, 200, of its station. Automatically, said signal proces-
sor, 200, causes a selected recorder/player, 217 or
217A, to record selected programming then, after a
particular last unit is received, to organize the recorded
programming to play accordingto its schedule previ-:
ously inputted by its microcomputer, 205.

In due course, the instructions of the program in-
struction set received at each farmer’s station cause a
particular module, TELEPHON.EXE,to be recorded
at a particular disk drive of the microcomputer, 205, of
each farmer’s station (in the fashion ofthefile, “SHOP-
PING.EXE”in example #10) which, when executed,
will permit the farmer to modify the information ofhis
specific crop planting plan and associated budget and to
transmit the specific informationofhis plan (as modified
if modified) to a particular data collection computerat
a remote station.

Then a particular second-cueing message (#11) that
is embedded at the end of the prerecorded national and
local segment of the “Farm Plans of Europe” program-
ming at the recorder, 76, of each local intermediate
station and that is addressed to URSsignal processors,
200, is transmitted and causes the signal processor, 200,
of each farmer’s station to separate the apparatus ofits
station from the master channel transmission and sec-
ond television of its local intermediate station; to cause
its recorder/players, 217 and 217A, to commenceplay-
ing their prerecorded commercial spot programmingin
the fashion of example #8, and to cause apparatus ofits
station to interconnect so as to commence generating
and displaying (or otherwise outputting) combined me-
dium programming of the programming transmitted by
its selected recorder/player, 217 or 217A.

Playing each commercial spot causes the combined
medium information ofsaid spot to display information
of a particular commercial product such as a truck or a
particular service such as a software package; to access
the prerecorded “A:PLANTING.DAT”diskfile infor-
mationofa farmer’s crop planting plan; in a fashion well
known in the art, to generate cost/benefit financial
analysis of the incremental benefit of acquiring and
using the displayed product or service (by comparison
with the farmer’s existing product or service of like
kind); and to display (or otherwise output) information
of said analysis (if said analysis results in a positive net
present benefit).

After studying his specific crop planting plan and
associated budget projections, his associated sensitivity
analyses, and the output information of the selected
commercial spots of his station, each farmer loads and
runs his prerecorded module, TELEPHON.EXE,in a
fashion well known in the art. Under control of the
instructions of the TELEPHON.EXE module ofhis

station controlling the operation of his signal processor,
200, each farmer enters information at his local input,
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225, that modifies the information of his file, “PLAN-
TING.DAT,”to suit his own wishes and inclinations
then executes particular information of said TELE-
PHON.EXE modulethat causes the instructions of said
module to cause his signal processor, 200, to transmit
the information of his “PLANTING.DAT”file, via
telephone networkin the fashion of example #10, to a
computerat a particular remote data collection station.

Overthe course of a particular time such as two days,
computers at remote data collection stations receive
data automatically from each farmer of said nations
which data indicates the specific quantity of each crop
that each farmer expects to harvest during the 2027
growing season. Automatically, the received data is
aggregated, in a fashion well known in theart, at the
computer of said European master network origination
and control station which allows plannersat said station
to modify and refine the variables of the national inter-
mediate generation set of said station, especially the
projected market prices at which farmers are projected
to be able to sell each alternate ‘crop.

The aggregated data is also distributed automatically
to computers at the national and local intermediate
transmission stations, enabling national and local plan-
ners to vary and refine the policy variables of their
stations’ local-formula-and-item information.

Then, at 3:59 PM, on Thursday, Feb. 18, 2027, the
cycle of generating and communicating information of
farmers is repeated using the refined variables. Once
again farmers receive optimal planting plans, given the
new refined variables, and respond with their own
plans, causing data to be aggregated at the computer of
said European master network origination and control
station.

In an iterative fashion well known in the art, this
cycle is repeated several times until a satisfactory Euro-
pean master agricultural plan is achieved. Invariable
early cycles result in excessive planned planting, but as
projected variables are refined in subsequent planning
cycles, the excesses are eliminated. Ultimately the plan-
ners are able to establish policy formula and item vari-
ables at

economic conditions levels that yield socially benefi-
cial while enabling farmers individually to maximize the
profitability of their planting plans, subject to their
individual resources.

In this fashion, the unified system of programming
communication of the present invention facilitates effi-
cient economic planning and decision making.

It is obvious to one of ordinary skill in the art that the
foregoing is presented by way of example only and that
the invention is not to be unduly restricted thereby since
modifications may be madein the structure of the vari-
ousparts or in the methods oftheir functioning without
functionally departing from the spirit of the invention.
Any SPAM message and any other programming trans-
mission can be caused, through encryption/decryption
and other SPAM regulating techniques of the present
invention, to take affect fully only selected stations and
station apparatus. Because any transmission station can
invoke any SPAM controlled function by transmitting a
SPAM message with meter-monitor segment informa-

- tion, invoking any given SPAM controiled function can
also cause meter information and or monitor informa-

tion to be processed in the fashions described above at
apparatus and stations where said controlled function is
invoked. Intermediate transmission stations can be

equipped with SPAM regulating capacity such as that
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illustrated in FIG. 4, monitoring capacity such as that
illustrated in FIG. 5, and control information switching
and bus. communications capacity such as that illus-
trated in FIGS. 7 and 8. Controlling such capacity by
means of transmitted SPAM messages, a remote net-
workorigination and control station can transmit pro-
gramming to intermediate transmission stations, regu-
late and meter the use of said programmingat said sta-
tions, monitor the use and usageofsaid programming at
said stations, and control communication of control
informationat said stations all in the fashions that apply
above to ultimate receiver stations. And any given
transmission station can cause its receiver stations to

function automatically not only in the fashions de-
scribed above in the sections on automating ultimate
receiver stations but in any appropriate fashion that a
network origination and control station can cause inter-
mediate transmission stations to function automatically.

Weclaim:

1. In a signal processor system, carrier transmission
receiving means; means for demodulating said carrier
transmission to detect an information transmission

thereon; detector means for detecting an embedded
signal in the information transmission and removing it
from said information transmission; first control means
responsive to said detected signal to activate and/or
deactivate equipment external to said signal processor
system; second control means activated by said detected
signal to monitor the performance and/oroutputofsaid
first control means; a recorder meansfor receiving and
recording data collected by said monitor means; and
control means for instructing said recorder to direct
information recorded thereon to a remotesite.

2. In a signal processor, carrier transmission receiving
means; means for demodulating said carrier transmis-
sion to detect an information transmission thereon; de-
tector means for detecting an embedded signal in the
information transmission and for removing said signal
from said information transmission; control means re-
sponsiveto said detected signal to activate and/or deac-
tivate equipment external to said signal processor; moni-
tor means activated by said detected signal to monitor
the performance and/or output of said external equip-
ment; a recorder means for receiving and recording
data collected by said monitor means; control means for
instructing said carrier receiving means to receive the
appropriate carrier transmission within a predetermined
time interval and to direct said received carrier trans-

mission to said demodulating means and said detector
means; and control means for instructing said recorder
to direct information recorded thereon to a remotesite.

3. Ina signal processor, carrier transmission receiving
means; means for demodulating said carrier transmis-
sion to detect an information transmission thereon; de-
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means to transmit the information recorded thereon to a
remotesite.

4. In a signal processor, carrier transmission receiving
means; means for demodulating said carrier transmis-
sion to detect an information transmission thereon; de-
tector means for determining the presence or absence of
an embedded signal in said information transmission
within a predetermined time interval and for detecting
said signal and removingit from said information trans-
mission; buffer means for organizing said detected sig-
nals with detected signals from other detector means
into a data stream; recorder means for receiving and
recording said stream; control means for instructing
said carrier receiving means to receive the appropriate
carrier transmission within said predetermined time
interval and to direct received said carrier transmission

to said demodulating means and said detector means;
control means for instructing said recorder to direct
information recorded thereon to a remotesite; control
means responsive to someofsaid detected signals in said
data stream to activate and/or deactivate equipment
external to said signal processor; and control means
responsive to some otherof said detected signals in said
data stream to alter the location in succeeding informa-
tion transmissions examined for embeddedsignals.

5. In a signal processor, carrier transmission receiving
means; means for demodulating said carrier transmis-
sion to detect an information transmission thereon; de-
tector means for determining the presence or absence of
an embedded signal in the information transmission
within a predetermined time interval and for detecting
said signal and removingit from said information trans-
mission; buffer means for organizing said detected sig-
nals with detected signals from other detector means
into a data stream; recorder means for receiving and
recording said data stream; control meansfor instruct-
ing said carrier receiving meansto receive the appropri-
ate carrier transmission within said predetermined time
interval and to direct said received carrier transmission

to said demodulating means and said detector means;
control means for instructing said detector means to
detect the presence or absence of said embeddedsignal
within said predetermined time interval; and control
means for. instructing said recorder to direct informa-
tion recorded thereon to a remotesite.

6. The apparatus as claimed in claim 1 wherein the
embeddedsignal is encrypted and including a decrypter
means for decrypting said signal.

7. The apparatus as claimed in claim 2 wherein the
embeddedsignal is encrypted and including a decrypter
means for decrypting said signal.

8. The apparatus as claimed in claim 3 wherein the
embeddedsignal is encrypted and including a decrypter
means for decrypting said signal.

9. The apparatus as claimed in claim 4 wherein the
embeddedsignal is encrypted and including a decrypter
means for decrypting said signal.

10. The apparatus as claimed in claim 2 including
means for receiving and detecting embedded signals on
a plurality of carrier transmissions.

11. The apparatus as claimed in claim 3 including
means for receiving and detecting embeddedsignals on
a plurality of carrier transmissions.

12. The apparatus as claimed in claim 4 including
means for receiving and detecting embeddedsignals on
a plurality of carrier transmissions.
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13. The apparatus in claim 5 wherein the embedded
signal is encrypted and including a decrypter means for
decrypting said signal.

14. A method of processing signals including:
(a) the step of receiving a carrier transmission;
(b) the step of demodulating said carrier transmission

to detect an informationtransmission thereon;

(c) the step of detecting and identifying embedded
signals on said information transmission;

(d) the step of passing said embedded signals to a
device or devices to be controlled based on instruc-
tions identified within said embeddedsignals;

(e) the step of controlling said devices based on the
instructions within said embedded signals; and

(f) the step of recording the receipt of and passing to
said devices of said embedded signals.

15. A method of processing signals as claimed in
claim 14 including the step of decrypting encrypted
embeddedsignals.

16. A method of processing signals as claimed in
claim 14 includingthe step of recording the responseof
the device or devices to be controlled by the embedded
signals for later transmission to a remotesite.

17. A method of processing signals as claimed in
claim 14 including the step of decrypting an encrypted
information transmission.

18. A method of processing signals as claimed in
claim 14 including the step of removing a portion ofsaid
detected embedded signal.

19. A method of processing signals as claimed in
claim 14 including the step of adding a secondsignal to
the information transmission.

20. A method of generating computer output at a
multiplicity of receiver stations each of which includes
a computer adapted to generate and transmit user spe-
cific signals to one or more associated output devices,
with at least some of said computers being programmed
to process modification control signals so as to modify
said computers’ method of processing data and generat-
ing output information content, each of said computers
being programmed to accommodate a special user ap-
plication, comprising the steps of:

transmitting an instruct-to-generate signal to said
computers at a time when corresponding user spe-
cific output information content does not exist,

detecting the presence of said instruct-to-generate
signal at selected receiver stations and coupling
said instruct-to-generate signal to the computers
associated with said selected stations, and

causing said last named computer to generate their
user specific output information content in re-
sponse to said instruct-to-generate signal, thereby
to transmit to each of their associated output de-
vices an output signal comprising the user specific
output information content and the user specific
signal ofits associated computer, the output signals
at a multiplicity of said output devices being differ-
ent, with each output signal specific to a specific
user.

21. A method according to claim 20, wherein said
instruct-to-generate signal contains information which,
when said signal is received by selected receiver sta-
tions, causes said receiver station computers to generate
said specific output information, said generation being
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in accordance with said instruct-to-generate signal in-
formation.

22. A method according to claim 20, further includ-
ing the step of transmitting a modification controlsignal
to at least one computerat a selected receiver station
which is programmed to process modification control
signals, and causing said at least named computer to
modify its method of processing data and generating
output information content in response thereto.

23. A method according to claim 20, further includ-
ing the step of preprogramming at least one of said
selected receiverstations to modify its method of pro-
cessing data and generating output information content
in responseto said instruct-to-generate signal.

24. In a method of generating computer output at a
multiplicity of receiver stations each of which includes
a computer adapted to generate and transmit user spe-
cific output information content and user specific sig-
nals to one or more associated output devices, with at
least some of said computers being programmed to
process modification controlsignals so as to modify said
computers’ method of processing data and generating
output information content, each of said computers,
being programmed to accommodate a special user ap-
plication, the steps of:

transmitting an instruct-to-generate signal to said
computers at a time when corresponding user spe-
cific output information content does notexist, and

causing said last named computers to generate their
user specific output information content in re-
sponise to said instruct-to-generate signal, thereby
to transmit to each of their associated output de-
vices an output signal comprising the user specific
output information content and the user specific
signal ofits associated computer, the outputsignals
at a multiplicity of said output devices being differ-
ent, with each output signal specific to a specific
user.

25. In a method of generating computer output at a
multiplicity of receiver stations each of whichincludes
a computer adapted to generate and transmit user spe-
cific output information content and user specific sig-
nals to one or more associated output devices, with at
least some of said computers being programmed to
process modification control signals so as to modify said
computers’ method of processing data and generating
output information content, each of said computers
being programmed to accommodate a special user ap-
plication, the steps of:

detecting at selected receiver stations the presence of
an instruct-to-generate signal transmitted by a
transmission source and coupling said instruct-to-
generate signal to the computers associated with
said selected stations, and

causing said last named computers to generate their
user specific output information content in re-
sponse to said instruct-to-generate signal, thereby
to transmit to each of their associated output de-
vices an output signal comprising the user specific
output information content and the user specific
signal ofits associated computer, the outputsignals
at a multiplicity of said output devices being differ-
ent, with each output signal specific to a specific
user. * * x * *
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