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addition to detecting end of file signals, said capacity also
regulates the flow of SPAM information in fashions that are
described more fully below.)

At any given EOFS valve, the EOFS Word Evaluation
Location and EOFS Standard Word Location are conven­
tional dynamic memory locations each capable of holding
one full signal word of binary infonnation. The EOFS Stan­
dard Length Location and the EOFS WORD Counter are each
conventional dynamic memory locations capable ofholding,

10 at a minimum, eight binary bits-that is, one byte---of infor­
mation. The EOFS WORD Flag, EOFS Empty Flag, and
EOFS Complete Flag are each conventional dynamic
memory locations capable of holding, at a minimum, one bit
ofbinary infonnation.

At any given time, said valve holds particular information.
At said EOFS Word Evaluation Location is one signal word of
received SPAM infonnation. At said EOFS Standard Word
Location is one signal word of EOFS bits. (Hereinafter, one
signal word of EOFS bits is called an "EOFS WORD.") At

20 said EOFS Standard Length Location is infonnation of the
total number of EOFS WORDs in the particular end of file
signal that applies at said time on the particular transmission
received at said valve. Information of the decimal value,
eleven, is at said Standard Length Location unless informa-

25 tion of a number is placed at said Location in a fashion
described below. At the EOFS WORD Counter is infonnation
of the number ofEOFS WORDs that said valve has received
in uninterrupted sequence. And all said Flag locations contain
binary "0" or "1" information to reflect true or false condi-

30 tions in relation to particular comparisons.
At any given time, any given EOFS valve receives inputted

binary information of one selected SPAM transmission from
one particular external transferring apparatus that is external
to said valve. Said information consists of a series ofdiscrete

35 signal words. And said valve outputs infonnation to one par­
ticular external receiving apparatus.

Receiving any given signal word of said transmission,
causes said EOFS valve to commence, in respect to said given
signal word, a particular word evaluation sequence that is

40 fully automatic. Automatically said valve places infonnation
of said word at said EOFS Word Evaluation Location and
compares the infonnation at said Location to the EOFS
WORD infonnation at said EOFS Standard Word Location.
Whenever said comparison is made, resulting in a match

45 causes said valve automatically to set the information of said
EOFS WORD Flag to "0". (Resulting in a match means that
said given signal word is an EOFS WORD and may be a part
of an end of file signal.) Not resulting in a match causes said
valve automatically to set the infonnation of said EOFS

50 WORD Flag to "1". Then automatically said valve deter­
mines the value of said information at said EOFS WORD
Flag, in a fashion well known in the art, and executes one of
two sets ofword evaluation sequence instructions on the basis
of the outcome of said determining.

One set, the process-EOFS-WORD instructions, is
executed whenever the information at said EOFS WORD
Flag indicates that said given signal word is anEOFS WORD.
Detennining a value of"O" at said EOFS WORD Flag causes
said valve to execute said set. Automatically the instructions

60 ofsaid set cause said valve to retain count information of said
given signal word by increasing the value of the infonnation
at said EOFS WORD Counter by an increment ofone. (Incre­
menting said Counter by one documents the fact that, in
receiving said given signal word, said valve has received, in

65 uninterrupted sequence, one signal word that may be part of
an end of file signal more than it had received before it
received said given signal word.) Then automatically said

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-Iast-message-bit instructions
cause said apparatus to determine whether the signal word in
which said last segment information bit occurs contains one
or more MOVE bits. If said signal word contains MOVE bit
information, the last information bit ofsaid signal word is the
last infonnation bit of said message. If said signal word does
not contain MOVE bit information, the last infonnation bit of
said message is last infonnation bit of the next signal word
immediately following said signal word in which said last
segment infonnation bit occurs. (For reasons that relate to
detecting end of file signals and are discussed more fully
below, in the preferred embodiment a complete signal word of 15

padding bits is transmitted after any given instance ofa signal
word that contains no MOVE bit information and in which
occurs the last bit ofcommand infonnation ofthe message of
said instance.)

Messages that contain lowest priority segment infonnation
end with end offile signals, and the header infonnation ofsaid
messages do not cause subscriber station apparatus to execute
particular preprogrammed locate-Iast-message-bit instruc­
tions. End of file signals define the ends of messages that
contain lowest priority segment information. In the simplest
preferred embodiment, such messages begin with "10" or
"00" headers. The last infonnation bit ofthe end of file signal
immediately following any given "10" or "00" header infor­
mation message is the last infonnation bit of the message of
said"10" or "00" header, and subscriber station apparatus are
preprogrammed to locate said bit in a fashion that is described
below.

After locating any given instance ofa last infonnation bit of
a message, subscriber station apparatus are preprogrammed
to process automatically as header information the first infor­
mation bits, following said bit, that are in number the particu-
lar number of bits in an instance of header infonnation.

In this fashion, cadence infonnation-header infonnation,
the length tokens of messages that contain intermediate pri­
ority segment information but no lowest priority segment
information, and end of file signals---enables subscriber sta­
tion apparatus to distinguish each instance of header infor­
mation-and, hence, each message-in any given stream of
SPAM messages.

Detecting End of File Signals

In the present invention, any microprocessor, buffer/com­
parator, or buffer can be adapted and preprogrammed to
detect end offile signals. At any given SPAM apparatus that is
so adapted and preprogrammed, particular dedicated capacity
exists for said detecting. Said capacity includes standard reg­
ister memory or RAM capacity, well known in the art, includ­
ing three particular memory locations for comparison pur­
poses, one particular memory location to serve as a counter, 55

and three so-called "flag bit" locations to hold particular
true/false information. (Hereinafter, said three particular
memory locations, said one particular memory location, and
said three flag bit locations are called the "EOFS Word Evalu­
ation Location," "EOFS Standard Word Location," and
"EOFS Standard Length Location"; the "EOFS WORD
Counter"; and the "EOFS WORD Flag," "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 preprogrammed as
so-called "finnware" at said apparatus. (In this specification,
said dedicated capacity is called an "EOFS valve" because, in
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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.

Whenever said 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 known in the art, or in such other
flow control fashion as may be appropriate) that said valve is

10 ready to receive next signal word information. Whenever,
after transferring a given signal word, said apparatus is so
informed, said apparatus transfers to said decoder the next
signal word of said transmission immediately following said
given signal word. Receiving said next signal word causes

15 said valve to commence said word evaluation sequence, in
respect to said next signal word. Automatically said valve
places information of said next signal word at said EOFS
Word Evaluation Location, and in so doing, overwrites and
obliterates information ofsaid given word at said EOFS Word

20 Evaluation Location.
In this fashion, said valve processes each successive signal

word to detect those particular uninterrupted series of EOFS
WORDs that constitute end of file signals.

As described above, determining, under control of said
25 process-EOFS-WORD instructions, that the value of the

information at said EOFS Complete Flag is "0" means that an
end of file signal has been detected. Determining, under con­
trol of said instructions, that said value is "0" causes said
valve to execute particular complete-signal-detected instruc-

30 tions. Said instructions cause said valve to inform said exter­
nal receiving apparatus ofthe presence ofan end offile signal
in a fashion that is the preprogrammed fashion of the micro­
processor, buffer/comparator, or buffer ofwhich said valve is
an adapted component.

As one example of said fashion, for a buffer or buffer/
comparator apparatus that operates under control of a con­
troller to process received signal words and transfer signal
information to a microprocessor (which may be a component
of said controller), said instructions cause said valve to cause

40 said apparatus to transmit particular EOFS-signal-detected
information to said controller then to wait, in a waiting fash­
ion well known in the art, for a control instruction from said
controller. Said EOFS-signal-detected information causes
said controller to determine, in a preprogranlilled fashion,

45 how to process the particular EOFS information at said valve
and to transmit either a particular transmit-and-wait instruc­
tion or a particular discard-and-wait instruction to said valve.
(Examples ofcontroller operations are presented below.) Said
transmit-and-wait instruction causes said valve to transfer

50 one complete end of file signal. More precisely, said instruc­
tion causes said valve automatically to output one instance of
said EOFS WORD information at said EOFS Standard Word
Location a particular number of times which particular num­
ber is the numerical value of the information at said EOFS

55 Standard Length Location. Then automatically said valve sets
the information at said EOFS WORD Counter to zero
(thereby signifYing that no EOFS WORDs are retained),
completes said word evaluation sequence, in respect to the
signal word ofthe information at said EOFS Word Evaluation

60 Location, and transmits particular complete-and-waiting
information to said controller. Alternatively, said discard­
and-wait instruction causes said valve merely to set the infor­
mation at said EOFS WORD Counter to zero (thereby dis­
carding information of said end of file signal), to complete

65 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

valve compares the information at said EOFS WORD
Counter to the information at said EOFS Standard Length
Location. Resulting in a match causes said valve automati­
cally to set the information of said EOFS Complete Flag to
"0". (A match of the information at said Counter with the
information at said Location means that said given signal
word is the last EOFS WORD in an uninterrupted sequence of
EOFS WORDS that equals in length the length of an end of
file 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 information ofsaid EOFS Com­
plete Flag to "I ". (Not resulting in a match means said EOFS
WORD is not the last EOFS WORD of an end of file signal
and that insufficient information has been received to deter­
mine whether or not said given signal word is part ofan end of
file signal.) Then automatically said valve determines the
value ofsaid information at said EOFS Complete Flag. Deter­
mining a value of"O" at said Flag, which means that an end of
file signal has been detected, causes said valve to operate in a
fashion described more fully below. Determining a value of
"I" 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
information of said given signal word to said external receiv­
ing apparatus.

The other set, the transfer-all-word-information instruc­
tions, is executed whenever the information at said EOFS
WORD Flag indicates that said given signal word is not an
EOFS WORD. Whenever said 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 end of file signal but also that
any EOFS WORDs retained in an uninterrupted sequence
immediately prior to said word are also not part of an end of
file signal. Determining a value of"I" at said EOFS WORD
Flag causes said valve to execute said other set. Automatically 35

the instructions of said other set cause said valve to compare
the information at said EOFS WORD Counter to particular
zero information that is among the preprogrammed informa­
tion ofsaid 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 automati­
cally to set the information of said EOFS Empty Flag to "0".
(Resulting in a match means that said valve is empty of
retained EOFS WORD information.) Not resulting in a match
causes said valve automatically to set the information of said
EOFS Empty Flag to "I". (Not resulting in a match means
that said valve contains information of EOFS WORDs that
have not been transferred to said external receiving appara­
tus.) Then automatically said valve determines the value of
said information at said EOFS Empty Flag. A determining of
"I" causes said valve to execute particular transfer-counted­
information instructions that are not executed if the informa­
tion at said Flag is "0". Under control ofsaid instructions, said
valve automatically outputs one instance of said EOFS
WORD information at said EOFS Standard Word Location a
particular number of times which particular number is the
numerical value of the information at said EOFS WORD
Counter. (In so doing, said valve transfers information of all
ofthe 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 Counter to zero (to
reflect that said valve is now empty ofinformation ofuntrans­
ferred signal words). Then, whether or not said valve has
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said Location, "11001000", to the EOFS WORDinfonnation
at said EOFS Standard Word Location, "11111111". No
match results which causes said valve to set the infonnation
of said EOFS WORD Flag to "I". Automatically said valve
determines that the infonnation at said Flag is "I" which
causes said valve to execute said transfer-all-word-infonna­
tion instructions. Automatically said valve compares the
information at said EOFS WORD Counter, zero, to said zero
information that is among the preprogrammed infonnation of

10 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 infonnation at said EOFS
Empty Flag is "0". Automatically said valve continues
executing conventional transfer-all-word-infonnation
instructions; transfers information of said second byte at said
EOFS word evaluation location-which infonnation is
"1100l000"-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

20 receive next signal word infonnation which causes said appa­
ratus 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 infonnation of said byte at said EOFS
Word Evaluation Location and to compare the information at
said Location, "11111111", to the EOFS WORD at said
EOFS Standard Word Location, "11111111". A match
results, causing said valve to set the infonnation ofsaid EOFS
WORD Flag to "0". Automatically said valve determines that
the infonnation at said Flag is "0" which causes said valve to
execute said process-EOFS-WORD instructions. Automati­
cally, in a fashion well known in the art, said valve increases
the value ofthe infonnation at said EOFS WORD Counter by
an increment of one from "00000000" to "00000001 ". Auto­
matically said valve compares the infonnation at said EOFS
WORD Counter, "00000001", to the infonnation at said
EOFS Standard Length Location, "00001011". No match
results which causes said valve automatically to set the infor­
mation of said EOFS Complete Flag to "I". Automatically
said valve determines that the value ofsaid information at said
EOFS Complete Flag is "I" which causes said valve auto­
matically to complete said word evaluation sequence, in
respect to said third byte, without transferring any infonna­
tion of said byte to said receiving apparatus. Automatically
said valve then infonns said transferring apparatus that said
valve is ready to receive next signal word infonnation 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 infonnation of said byte at said EOFS
Word Evaluation Location, which infonnation is
"11111111". In so placing said infonnation at said Location,
said valve automatically overwrites and obliterates the infor­
mation of the third byte that had been at said Location. Auto­
matically 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 infonnation ofsaid EOFS
WORD Flag to "0". Automatically said valve determines that
the infonnation at said Flag is "0", which causes said valve to
increase the value of the infonnation 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 infonnation of said EOFS
Complete Flag to "I". Automatically said valve determines
that the value ofsaid information at said EOFS Complete Flag

said controller. Subsequently, said complete-and-waiting
information causes said controller to transmit further instruc­
tions that control said apparatus and said valve in the process­
ing offurther infonnation and the detecting offurther end of
file signals.

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

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

composed of a "00" header, an execution segment, and a
meter-monitor segment. The infonnation of said command
fills four bytes ofbinary precisely. The last bit of said meter- 15

monitor segment is the last bit of the fourth byte of said
command. But because the byte in which said last bit occurs
contains no MOVE bit information, according to the rules of
message composition of the preferred embodiment, one full
signal word of padding bits follows said command.

When the message of FIG. 2 is transmitted, a given EOFS
valve receives the transmission of said message from a par­
ticular transferring apparatus and transfers infonnation to a
particular receiving apparatus. Said valve is adapted and pre­
programmed to process eight-bit bytes as signal words. The 25

information at the EOFS Standard Word Location of said
valve is the EOFS WORD of the preferred embodiment:
"11111111". The EOFS Standard Length Location and EOFS
WORD Counter of said valve each hold one byte of binary
information. The binary infonnation at said EOFS Standard 30

Length Location is "00001 0II", a binary number whose deci­
mal equivalent is eleven. The binary information at said
EOFS WORD Counter is "00000000", a binary number
whose decimal value is zero.

Receiving the first byte ofsaid message causes said valve to 35

place infonnation of said byte at said EOFS Word Evaluation
Location and to compare the information at said Location,
"10010100", to the EOFS WORD information at said EOFS
Standard Word Location, "11111111". No match results
which causes said valve automatically to set the infonnation 40

of said EOFS WORD Flag to "I". Automatically said valve
determines the value of said infonnation at said Flag is "I"
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 45

zero information that is among the preprogrammed infonna­
tion 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 infonnation of said EOFS
Empty Flag to "0". Automatically said valve detennines that 50

the value of said infonnation at said EOFS Empty Flag is "0"
and skips executing said transfer-counted-infonnation
instructions. Automatically said valve continues executing
conventional ones of said transfer-all-word-infonnation
instructions; transfers infonnation of said first byte at said 55

EOFS word evaluation location-which infonnation is
"10010l00"-to said receiving apparatus; completes said
word evaluation sequence, in respect to said first byte; and
transfers handshake information to said transferring appara-
tus that informs said apparatus that said valve is ready to 60

receive next signal word information.
Receiving said handshake infonnation causes said trans­

ferring apparatus to transfer the next byte of said message to
said valve.

Receiving said next byte, which is the second byte, causes 65

said valve to place infonnation of said byte at said EOFS
Word Evaluation Location and to compare the information at
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example ofFIG. 2K does not illustrate the detecting ofan end
of file signal; however, an example of such detecting is pro­
vided below.

In this specification, MOVE bits are called "MOVE" bits
because MOVE bit information in any given signal word
causes each EOFS valve that processes the information of
said word to "move"-that is, to transfer-information of
said word to receiving apparatus external to said valve during
the word evaluation sequence of said word rather than retain-

10 ing said information.
Reasons should now be clear why padding bits are always

MOVE bits and why, in a SPAM message, a full signal word
of padding bits follows a signal word that is the last signal
word in which command information occurs and that con-

15 tains 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 of file signals, no EOFS valve that
receives said fourth byte transfers said byte until it receives a
subsequent signal word that contains a MOVE bit. In the

20 present invention there is no assurance that every EOFS valve
immediately receives a next signal word as soon as it com­
pletes the word evaluation sequence, in respect to any given
signal word. Thus to ensure that all apparatus to which mes­
sages are addressed process message information in the fast-

25 est possible fashion, all messages that do not end with end of
file signals do end with signal words that contain at least one
MOVE bit.

One final rule ofmessage composition remains. In order to
define end offile signals precisely, a signal word that contains

30 at least one MOVE bit is always transmitted immediately
before the uninterrupted sequence of EOFS WORDs of any
given end of file signa1. Were a given signal word that con­
tained no MOVE bits to be transmitted immediately before
the uninterrupted sequence of a given end of file signal, said

35 word would contain only EOFS bits and would be an EOFS
WORD. Any EOFS valve processing said word and said
signal would process said word as one of the EOFS WORDs
of said uninterrupted sequence. Said valve would count said
word erroneously as part of said sequence rather than as part

40 of the information preceding said sequence and would count
at least the last EOFS WORD ofsaid sequence erroneously as
part ofthe message following said signal rather than as part of
said signa1. In order to avoid such erroneous processing, any
given instance of the uninterrupted sequence of EOFS

45 WORDs of an end of file signal is preceded by signal word
that is not an EOFS WORD.

This final rule may be satisfied in a number of different
ways. For example, end offile signals could include the signal
word preceding said uninterrupted sequence. Rather than

50 being an uninterrupted sequence ofeleven EOFS WORDs, an
end of file signal could be twelve words long with the first
word containing MOVE bit information. And subscriber sta­
tion apparatus could be adapted and preprogrammed for
detecting such signals.

As related above, in the preferred embodiment, end of file
signals are composed just of the uninterrupted sequence of
EOFS WORDs described above, and the signal words that
precede said sequences are part of the last segment informa­
tion preceding said signals. To prevent erroneous processing

60 while satisfYing the final rule ofmessage composition, in any
given pre-transmission evaluation of an instance of SPAM
message information, 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 word

65 rather 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, before being embedded

is "1" which causes said valve to complete said word evalu­
ation sequence, in respect to said fourth byte, without trans­
ferring any information of said byte to said receiving appara­
tus. Automatically said valve then 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 fifth and last byte,
causes said valve to place information of said byte at said
EOFS Word Evaluation Location, which information is
"00000000". In so placing said information at said Location,
said valve automatically overwrites and obliterates the infor­
mation ofthe 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 Location, "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 instructions.
Automatically said valve compares the information at said
EOFS WORD Counter, "00000010", to said zero informa­
tion, "00000000", that is among the preprogrammed infor­
mation 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
instructions cause said valve automatically to transfer one
instance of said EOFS WORD information at said EOFS
Standard Word Location, "11111111 ", to said receiving
apparatus then decrease the value of the information 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 automati­
cally transfers one more instance ofsaid EOFS WORD infor­
mation, "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 "OOOOOOOO"-then compares said informa­
tion to said zero information, "00000000". A match occurs. In
a fashion well known in the art, the fact of said match causes
said valve automatically to continue executing transfer-all­
word-information instructions. Automatically said valve
transfers information of said fifth byte at said EOFS word
evaluation location-which information is "OOOOOOOO"-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 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 as soon as said apparatus receives and is pre- 55

pared to transfer said byte.

The example of FIG. 2K illustrates how receiving each
signal word causes an EOFS valve to evaluate the information
content of said word; to transfer words that are not EOFS
WORDs; to retain count information ofwords that are EOFS
WORDs so long as said words occur in uninterrupted
sequences of EOFS WORDs which sequences are shorter
than thenumberofEOFS WORDs in an instance ofend offile
signal information; and when receiving any given signal word
that is not an EOFS WORD interrupts such a sequence, to
transfer information of each retained EOFS WORD before
transferring information of said given signal word. The
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Operating Signal Processor Systems ... Introduction
Five examples illustrate methods of operating signal pro­

cessing system apparatus. Each focuses on subscriber sta­
tions where the signal processor system of FIG. 2D and the
combined medium apparatus of FIG. 1 share apparatus and
operate in common.

FIG. 3 shows one such subscriber station. In FIG. 3, the
decoder, 203, of FIG. 1 is also an external decoder of the

SPAM signals can be embedded in many different loca­
tions in electronic transmissions. In television, SPAM signals
can be embedded in the video portion or in the audio portion
of the transmission. In the video portion, SPAM signals can
be embedded in each frame on one line such as line 20 ofthe
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. SPAM signals can be embedded in radio audio transmis­
sions. In the audio of television and radio transmissions,
SPAM signals will probably be embedded in 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 progranlilling in the
conventional transmission stream.

In television, the normal transmission location of the pre­
ferred embodiment is in the vertical interval ofeach frame of
the television video transmission. Said location begins at the
first detectable part of line 20 of the vertical interval and
continues to the last detectable part of the last line of the
vertical interval that is not visible on a normally tuned tele­
vision set.

In radio, the preferred normal transmission location 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 preferred
normal transmission location for SPAM signals is in the same
location as the conventional information. More precisely,
conventional print ofdata information is transmitted in SPAM
transmissions. Any given instance of conventional print or
data information is transmitted in a SPAM information seg­
ment that is preceded by a "01" header SPAM command or a
"11" header, which command or header addresses conven­
tional print or data processing apparatus at subscriber stations
and causes said apparatus to process said conventional infor­
mation in the conventional fashion. In said transmissions,
other SPAM commands and information address and control
subscriber station apparatus in other SPAM functioning.

(Hereinafter, the preferred normal location for transmitting
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 described
below, to detect information segment information outside the
normal transmission locations, SPAM commands and
cadence information are always transmitted in normal trans­
mission locations. In the present invention, the object ofmany

50 decoders is to detect only command information such as
meter-monitor segment information. Having one unchanging
location for the transmission ofcommand information in any
given television, radio, broadcast print, or data transmission
permits decoder apparatus to search just one unchanging

55 portion of said transmission to detect commands. Having the
same fixed location for cadence information enables said
decoder apparatus to distinguish all command information in
said transmission.

and transmitted. Said binary information is rewritten to end
with a final signal word that contains MOVE bit information
and still cause substantively the same information processing
at subscriber stations.

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

Despite the fact that the use of end of file signals involves
time consuming processing, the preferred embodiment's sys­
tem for distinguishing individual messages from one another 10

in message streams has significant advantages over alternate
techniques.

By comparison with systems that process fixed length and!
or fixed format messages, the use ofend offile signals permits
great flexibility. Messages can be of any length and can con- 15

tain any information that digital receiver station apparatus can
process.

By comparison with systems that distinguish messages
from one another by means ofdistinctive signals that separate
the end of each message from the beginning of the next, end 20

offile signals are used in the preferred embodiment only with
some messages. Many messages, such as the second and third
messages ofthe message stream ofFIG. 21, do not require end
of file signals. Furthermore, as will become more apparent in
the course ofthis specification, messages that consist ofcom- 25

mands alone often have higher priority for processing speed
than do the messages that contain last segment information.
Since only messages that contain last segment information
require end of file signals, end of file signals are often trans­
mitted and processed at times when speed ofprocessing is of 30

relative unimportance.
Finally, because long cadence signals are processed at ends

ofmessages rather than at beginnings, the preferred embodi­
ment reduces the relative importance ofthe processing speed
associated with such signals even further. In the preferred 35

embodiment, subscriber station apparatus have capacity for
commencing to process received command and information
segment information before receiving the end of file signal
associated with said information. The commencement ofpro­
cessing of the command and information segment informa- 40

tion ofany given message need never be delayed until after an
end of file signal, associated with said message, is detected.

The preferred embodiment has the advantage of requiring
that long cadence signals that require time consuming pro­
cessing be transmitted only with some messages and then 45

only at times when processing speed is of relatively low
priority. In so doing, the preferred embodiment makes it
possible to transmit in the shortest, simplest formats mes­
sages that have high priority for processing speed and to
process said messages the fastest fashion.

The Normal Transmission Location
SPAM signals are generated at original transmission sta­

tions or intermediate transmission stations and embedded in
television or radio or other programming transmissions by
conventional generating and embedding means, well known
in the art. Said signals may be embedded in transmissions at
said stations immediately prior to transmitting said transmis­
sions via conventional broadcast or cablecast means, well
known in the art. Alternatively, said signals may be embedded 60

in transmissions 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 appropri-
ate player apparatus will cause said apparatus to retransmit
said transmissions with said SPAM signals embedded pre- 65

cisely as they were embedded when said transmissions were
recorded.



45
US 7,797,717 Bl

46
signal processor system ofsignal processor, 200. Like decod­
ers, 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 addi­
tion, 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, 20SC, to which sig­
nals that are addressed to URS microcomputers, 205, are
transferred from decoder, 203, and from signal processor, 10

200. SPAM-controller, 20SC, is a control unit like controller,
39, of decoder, 203, with buffer capacity for receiving mul­
tiple inputs; RAM and ROM for holding operating instruc­
tions and other information; EOFS valve capacity for detect­
ing end of file signals and regulating the flow of SPAM 15

signals; microprocessor capacity for processing; capacity for
transferring information to and receiving information from
the central processor unit (hereinafter, "CPU") ofmicrocom­
puter, 205; and capacity for transferring information to one or
more input buffers ofmicrocomputer, 205. SPAM-controller, 20

20SC, operates independently of said CPU although said
CPU has capacity to interrupt SPAM-controller, 20SC, in an
interrupt fashion well known in the art. SPAM-controller,
20SC, also has capacity to control directly to the aforemen­
tioned PC-MicroKey 1300 System without affecting the 25

operation of said cpu.
All five examples describe signal processing variations 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-controller, 20SC; and 30

microcomputer, 205. No signals require decryption. No meter
information is collected. No monitor information is pro­
cessed. Combined information is displayed at each subscriber
station.

In the second example, the combining of FIG. lC occurs 35

only at selected subscriber stations. The second combining
synch command is partially encrypted, and said stations are
preprogrammed with particular information that is necessary
to decrypt said command. At said stations, said command
causes its own decryption and the combining of FIG. Ie. In 40

addition, said command causes signal processor apparatus at
said stations to retain meter information that a remote billing
agency can use as a basis for charging the subscribers of said
stations for displaying the combined information ofsaid com­
bining. At all other stations, no information is decrypted, no 45

combining occurs, and no meter information is collected.
In the third example, combined information is displayed at

each subscriber stationjust as in the first example. In addition,
monitor information is processed at selected stations for one 50

or more so-called "ratings" agencies (such as the A. e.
Nielsen Company) that collect statistics on viewership and
programming usage.

The fourth example provides a second illustration of
restricting the combining of FIG. lC to selected subscriber 55

stations through the use ofencryption/decryption 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 60

identified at decoders, 30 and 40, of signal processor, 200.
In the last three examples, the first combining synch com­

mand causes selected subscriber stations to transfer recorded
meter information and monitor information to one or more
remote computer stations of said billing agencies and ratings 65

agencies and causes computers at said remote agencies to
receive and process said transferred information.

Each example focuses on the processing ofthe three signal
messages ofthe FIG. lC combining. The information of said
messages include three combining synch commands and one
program instruction set.

The first message is ofthe information associated with the
first combining synch command. Said first command has a
"01" header, an execution segment, and a meter-monitor seg­
ment of six fields. Said command is followed by an informa­
tion segment that contains said program instruction set, and
said information segment is followed by an end of file 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 segment field ofsaid command contains infor­
mation that identifies one of the following:

the origin of said "Wall Street Week" transmission,
the subject matter of said "Wall Street Week" program,
the program unit of said program,
the day of said transmission within a particular one hun­

dred year period,
the supplier of the program instruction set in the informa­

tion segment following said first combining synch com­
mand, and

the format of said meter-monitor segment information.

(Hereinafter, meter-monitor information that identifies the
program unit of a given program may also be called the
"program unit identification code".)

The second message is of the information associated with
the second combining synch command. Said second com­
mand has a "00" header, an execution segment, and a meter­
monitor segment offive fields and addresses URS microcom­
puters, 205. Said second command causes said computers,
205, to combine the FIG. lA information ofeach microcom­
puter, 205, with the information of FIG. IB and transmit the
combined information to monitors, 202M. Each meter-moni­
tor segment field of the second command contains informa­
tion of one of the following:

the subject matter of said "Wall Street Week" program,
the program unit of said program,
the unique code of said overlay given said program unit

information,
the minute of said transmission within a particular one

month period, and
the format of said meter-monitor segment information.
The third message is ofthe 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 com­
puters, 205, to cease combining and transmit only the
received composite video transmission to monitors, 202M,
and to continue processing in a predetermined fashion (which
fashion may be determined by the aforementioned program
instruction set).

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

meter instructions.

In said examples, the meter-monitor format field information
of said commands reflects the presence of said additional
field.

As described above, said signals are of binary information
with error correcting bit information and are embedded,
transmitted, and received in the normal transmission pattern
of the "Wall Street Week" television transmission.
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Example #1

Operating Signal Processor Systems

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

The first example elaborates on the FIG. lC combining
described above in "One Combined Medium" and focuses on
the operation of decoder, 203, SPAM-controller, 20SC, and
microcomputer, 205, on the execution of controlled func­
tions, and on the use of cadence infonnation to organize
signal processing. The example begins as divider, 4, starts to
transfer to decoder, 203, in its outputted composite video
transmission, the embedded binary infonnation of the first
message. At the outset of example #1, controller, 39, of
decoder, 203, and SPAM-controller, 20SC, have each identi­
fied an end of file signal and await header information.

Receiving said embedded binary infonnation at decoder,
203, (which does not include a filter, 31, or a demodulator, 32,
because its input is a composite video transmission) causes
line receiver, 33, automatically to detect and transfer said
embedded information to digital detector, 34, which auto­
matically detects the binary infonnation with correcting

25 information in said embedded infonnation and transfers said
binary infonnation with correcting information to controller,
39. Using forward error correction techniques, well known in
the art, and employing particular correcting infonnation, con­
troller, 39, automatically checks said information, as it is
received, and corrects it as necessary then discards said par­
ticular correcting information retaining only the corrected
information. Using conversion protocol techniques, well
known in the art, controller, 39, then automatically converts
said corrected infonnation into binary information that
receiver station apparatus can receive and process. In this
fashion, the binary information of the first message-more
precisely, the first combining synch command and its associ­
ated program instruction set and end of file signal-are
received and converted at decoder, 203.

Once the infonnation of any given point-to-multipoint
SPAM transmission has been checked, corrected, and con­
verted in the foregoing fashion, subscriber station apparatus
communicate said infonnation point-to-point using flow con­
trol and error correction techniques, well known in the art,
that include handshaking and requesting retransmission.
Thereafter, any given transmission of SPAM information, so
corrected and converted, contains not only bits of communi­
cated SPAM information but also so-called "parity bits" that
convey error correcting information. At present, the conven­
tional practice is for every ninth bit to be a parity bit that is
used, in a fashion well known in the art, to check the correct-
ness of the preceding eight bits, or "byte," of communicated
data.

Frequently in this disclosure, specific quantities ofbits and
bit locations are cited. Said bits are often specified as being
"sequential" and "in their order after conversion," 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 attempt is made to account for the presence
ofparity bits among transmitted bits of SPAM infonnation or
at particular memory locations because techniques for distin­
guishing bits of communicated data from parity bits and for
processing bits of communicated information separately
from parity bits are well known in the art.

Automatically, after said binary information is converted,
said infonnation is inputted to the EOFS valve of controller,

All subscriber station apparatus are fully preprogrammed
to perfonn 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
control of said information. Apparatus of decoder, 203, are
preprogrammed to detect signal infonnation embedded in the
nonnal transmission pattern and to correct, convert, and
transfer said infonnation to its addressed apparatus. Appara- 10

tus 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 ofinformation or that
audit such remote metering services, apparatus of signal pro- 15

cessor, 200, arepreprogrammed to select, process, and record
meter information and to transfer recorded meter infonnation
to one or more remote station computers.

In each example, the EOFS valves located at controller, 39,
of decoder, 203; at buffer/comparator, 8, of signal processor, 20

200; and at SPAM-controller, 20SC, are preprogrammed to
detect end of file signals that consist of eleven sequentially
transmitted EOFS WORDs. Thus the binary infonnation of
eleven-"OOOOlO11"-is at the EOFS Standard Length
Location of each of said EOFS valves.

In the third, fourth, and fifth examples, appropriate appa­
ratus of FIG. 3 are also preprogrammed to assemble, record,
and transmit to one or more remote locations monitor infor­
mation for one or more services that sample selected sub­
scriber stations (said stations being preprogrammed for this 30

purpose) to collect statistical data on programming and infor­
mation usage and/or to audit selectively the customer
accounting of remote meter services.

In each example, receiving SPAM signal information at 35

each apparatus of FIG. 3 causes subscriber station apparatus
automatically to process said infonnation in the prepro­
grammed fashions of said apparatus.

At the outset of each example, particular meter record
information ofprior programming exists at a particular loca- 40

tion at buffer/comparator, 14, of signal processor, 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 commands and infonnation with particular 45

meter instructions. Information of said commands and infor­
mation caused buffer/comparator, 14, to retain said meter
record infonnation. In the third and subsequent examples,
monitor record information of said prior programming also
exists at a particular location at said buffer/comparator, 14, 50

associated with the source mark of decoder, 203.

In each example, the recorder, 16, ofsignal processor, 200,
has reached a level of fullness where the recording ofthe next
signal record received from the buffer/comparator, 14, of
signal processor, 200, will cause the quantity ofsignal records 55

recorded at recorder, 16, to equal or exceed the particular
fullness information of said recorder, 16. Whenever said
quantity equals or exceeds said fullness infonnation,
recorder, 16, is preprogrammed to commences a particular
telephone signal record transfer sequence that is fully auto- 60

matic for which recorder, 16; controller, 20; auto dialer, 24;
and telephone connection, 22, are each preprogrannned.
Under control of the preprogrammed instructions of said
sequence, signal processor, 200, telephones one or more
remote billing station computers and/or one or more remote 65

monitor infonnation collection station computers and trans­
fers selected record infonnation to said computers.



49
US 7,797,717 Bl

50
ofcontroller, 39, receives the last signal word ofthe informa­
tion segment of said first message. To satisfY the final rule of
message composition cited above, said word, being an
instance ofa 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, 20Se. (When said
valve receives information of the next signal word after said
word, the information of the EOFS WORD Counter of said

10 valve is "00000000" because said word contained MOVE bit
information.)

Immediately after embedding and transmitting said last
word, the aforementioned program originating studio that is
the original transmission station ofthe programming of"One

15 Combined Medium" generates and embeds an end of file
signal in said programming and transmits said signal. More
precisely, said studio generates, embeds, and transmits eleven
consecutive EOFS WORDs of binary information.

20 Receiving said first EOFS WORD causes said valve to
place information of said WORD at the EOFS Word Evalua­
tion Location of said valve and to compare the information at
said Location to the EOFS WORD at the EOFS Standard
Word Location of said valve. A match results, causing said

25 valve, in the fashion described above, to increase the value of
the information at said EOFS WORD Counter by an incre­
ment ofone from "00000000" to "0000000I". Automatically
said valve determines, in the fashion described above, that the
"00000001" at said EOFS WORD Counter does not match

30 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 input-
35 ted information of each of the next ten EOFS WORDs, each

time increasing the value of the information at said EOFS
WORD Counter by an increment ofone. When, in the course
of the word evaluation sequence of the eleventh and last
EOFS WORD, said valve so increases said value, the infor-

40 mation at said Counter is "00001011". Automatically said
valve determines that said "00001011" matches the
"00001011" at said EOFS Standard Length Location which
causes said valve to execute the complete-signal-detected
instructions described above in "Detecting End of File Sig-

45 nals." Said instructions cause said valve to initiate the trans­
mission of the aforementioned EOFS-signal-detected infor­
mation to the CPU ofcontroller, 39, as an interrupt signal then
to wait for a control instruction from controller, 39, before
processing inputted information further.

Receiving said EOFS-signal-detected information at said
CPU causes controller, 39, to determine, in a predetermined
fashion, that said end of file signal is part ofa SPAMmessage
being transferred under control of instructions invoked by
transfer-to-addressed-apparatus information. Said determin-

55 ing causes controller, 39, automatically to transmit the afore­
mentioned transmit-and-wait instruction to said valve which
causes said valve to transfer one complete end of file signal
(which signal is automatically transferred by controller, 39, to
SPAM-controller, 20SC). Automatically, said valve outputs,

60 sequentially, the binary information ofeleven instances ofan
EOFS WORD; then sets the information at said EOFS
WORD Counter to "00000000"; initiates transmission ofthe
aforementioned complete-and-waiting information to the
CPU ofcontroller, 39, as an interrupt signal; and commences

65 waiting for a control instruction from controller, 39, before
processing next inputted information. In so doing, controller,
39, transfers an end offile signal as a part ofsaid first message

39, which processes said information in the fashion described
above, comparing each signal word of said information to
EOFS WORD information and transferring said binary infor­
mation, signal word by signal word, until an end of file signal
is detected.

Receiving the header and execution segment of said 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
message is the controlled function that the information said
header and execution segment cause controller, 39, to per­
form. Automatically, as said EOFS valve transfers converted
binary information of said first message, controller, 39,
selects and records at particular SPAM-header register
memory a particular preprogrammed constant number of the
first converted bits of said binary information. Said constant
number is the number of bits in a SPAM command header.
(Hereinafter, said constant number is 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, controller, 39, deter­
mines that said information at SPAM-header memory (which
is the "0I" header ofthe first combining synch command and
designates a SPAM command that is followed by an informa­
tion segment) does not match particular II-header-invoking
information that is "II ". (In other words, the header of said
message does not designate a SPAM message that consists of
a header followed immediately by an information segment.)
Not resulting in a match causes controller, 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
number is the particular number of bits in a SPAM execution
segment. (Hereinafter, said second constant number is called
"X".) Beginning with the next bit of said binary information
immediately after said H bits, controller, 39, selects X bits and
records said bits, in their order after conversion, at said
SPAM-exec memory. Then, automatically, by comparing the
information at said SPAM-exec memory (which information
is the execution segment of the first combining synch com­
mand) with preprogrammed controlled-function-invoking
information, controller, 39, determines that said information
at memory matches particular this-message-addressed-to­
205 information that causes controller, 39, to execute particu­
larpreprogrammed transfer-to-205 instructions. Said instruc­
tions cause controller, 39, to transfer to SPAM-controller,
20SC, 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-controller, 20SC, then compare said 50

information at SPAM-header memory to preprogrammed
header-identification information. Automatically, controller,
39, determines that said information matches particular "01"
information. Said match causes controller, 39, automatically
to execute particular transfer-a-OI-or-an-II-header-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 of file signal. Accordingly, said
instructions cause controller, 39, to transfer, from the start of
said message, all information received from said valve until
said valve detects and transfers the information of an end of
file signal. Automatically controller, 39, commences transfer­
ring said binary information, starting with said first H bits and
transferring said information in its order after conversion,
signal word by signal word, as said binary information is
outputted by said EOFS valve. In due course, the EOFS valve
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instructions of said functions. Automatically, as said valve
transfers information, SPAM-controller, 20SC, selects the
first H converted bits ofsaid information and records said bits
at particular SPAM-header-@205 register memory, then
determines that said information at SPAM-header-@205
memory (which is the "01" header of the first message) does
not match particular II-header-invoking-@205 information
that is "11". Not resulting in a match causes controller, 39,
automatically to select the next X bits of said transferred

10 binary information and record said bits at particular SPAM­
exec-@205 register memory. Automatically SPAM-control­
ler, 20SC, compares the information at said SPAM-exec­
@205 memory (which information is the execution segment
ofthe first combining synch command) with preprogrammed

15 controlled-function-invoking-@205 information. Said com­
paring results in a match with particular execute-at-205 infor­
mation that causes SPAM-controller, 20SC, to invoke particu­
lar preprogrammed load-run-and-code instructions that
control the loading of particular binary information at the

20 main RAM ofmicrocomputer, 205; the ruuning of the infor­
mation so loaded; and the placing ofparticular identification
code information at particular SPAM-controller memory.
Said binary information that is loaded and run is the informa­
tion that begins at the first bit ofthe information segment that

25 follows said X bits, continues through the last bit of said
segment, and is, in the "One Combined Medium" application,
the information of said program instruction set. Automati­
cally, SPAM-controller, 20SC, executes said load-run-and­
code instructions.

(No change takes place between controller, 39, and SPAM-
controller, 20SC, in the information ofthe execution segment
ofthe first combining synch command. Thus the binary image
of the particular controlled-function-invoking information
that said information matches at controller, 39-more pre-

35 cisely, the aforementioned particular this-message-ad­
dressed-to-205 information-is identical to the binary image
of the particular controlled-function-invoking-@205 infor­
mation that said information matches at SPAM-controller,
20SC-said particular execute-at-205 information. While

40 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 dif­
ferent controlled functions. This is but one ofmany instances
in this specification where a given SPAM command invokes

45 different controlled functions at different apparatus because
the apparatus are preprogrammed differently.)

To load and run said information, SPAM-controller, 20SC,
must locate the position, in said transferred binary informa­
tion, of said first bit and said last bit. Under control of said

50 load-run-and-code instructions, SPAM-controller, 20SC,
compares the information at said SPAM-header-@205
memory with particular preprogrammed header-identifica­
tion-@205 information and determines that said information
at memory matches particular "01" information. In other

55 words, to locate said first bit, SPAM-controller, 20SC, must
process the command information ofan "01" header message
including the length token of a meter-monitor segment.

Under control of said load-run-and-code instructions, said
match causes SPAM-controller, 20SC, automatically to

60 execute particular preprogrammed process-length-token­
@205 instructions. Automatically, said instructions cause
SPAM-controller, 20SC, to select a third preprogrammed
constant number ofnext bits and record said bits at particular
memory. Said third constant number is the particular number

65 of bits in an instance of SPAM meter-monitor format field
length token information. (Hereinafter, said third constant
number is called "L".) Begiuning with the bit of said trans-

and ensures that apparatus to which said message is trans­
ferred receive all cadence information necessary to process
said message.

Having transferred the binary information ofsaid first mes­
sage, controller, 39, prepares all apparatus ofdecoder, 203, as
required, to receive the next instance ofSPAM message infor­
mation. Automatically, controller, 39, deactivates all output
ports; compares the information at said SPAM-header regis­
ter 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 informa­
tion at SPAM-exec register memory to particular SPAM-last­
01-header-exec register memory (thereby placing informa­
tion of the execution segment of the first combining synch
command at said SPAM-last-01-header-exec memory); then
causes all apparatus of decoder, 203, to delete from memory
all information ofsaid binary information except information
at said SPAM-last-Ol-header-exec memory. Then, after
receiving said complete-and-waiting information, controller,
39, transmits particular reopen-flow instructions that cause
said EOFS valve to recommence processing and transferring
inputted signal words in its preprogrammed fashion, and con­
troller, 39, commences waiting to receive from said valve the
binary information of a subsequent SPAM header.

(If said information at SPAM-exec memory had failed to
match any controlled-function-invoking information at the
aforementioned comparing, said failure to match would have
signified that the subscriber station of FIG. 3 did not have
capacity to execute the controlled function of said command.
Whenever comparing execution segment information of any 30

given command to preprogrammed controlled-function-in­
voking information at any given subscriber station SPAM
apparatus 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 said first message, said apparatus
discards all received information, except information at reg­
ister memory, until the EOFS valve of said apparatus, oper­
ating in the aforementioned fashion, transfers said EOFS­
signal-detected information to the CPU of said apparatus.
Said apparatus discards said information, in a fashion
described more fully below, by placing each successively
received signal word at a particular memory location, and in
so doing, overwriting and obliterating the information of the
prior signal word. Then receiving said EOFS-signal-detected
information causes said apparatus to transmit the aforemen­
tioned discard-and-wait instruction to said valve causing said
valve, in its preprogrammed discard-and-wait fashion, to dis­
card all information of the end of file signal of said message,
set the information ofthe EOFS WORD Counter ofsaid valve
to "00000000", then transmit said complete-and-waiting
information to said apparatus. Said complete-and-waiting
information causes said apparatus to perform all functions
performed by controller, 39, in the foregoing paragraph.)

At SPAM-controller, 20SC, of the subscriber station of
FIG. 3 (and at SPAM-controllers, 20SC, ofURS microcom­
puters, 205, at other subscriber stations), receiving said trans­
ferred binary information ofthe first message causes all appa­
ratus automatically to process the information of said
message in the preprogrammed fashions of said apparatus.

Automatically the EOFS valve ofSPAM-controller, 20SC,
commences processing and transferring said information
until an end of file signal is detected.

Receiving the header and execution segment of said first
message causes SPAM-controller, 20SC, to determine the
controlled function or functions that said message instructs
URS microcomputers, 205, to perform and to execute the
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ferred binary infonnation innnediately after the last of said X
bits, SPAM-controller, 20SC, selects L bits and records said
bits, in their order after conversion, at particular SPAM­
length-info-@205 register memory. Automatically SPAM­
controller, 20SC, compares the infonnation at said SPAM­
length-info-@205 memory with preprogrannned token­
comparison-@205 infonnation and determines that said
information at memory matches particular token-compari­
son-@205 infonnation (which particular information is
called, hereinafter, "W-token infonnation"). Said match 10

causes SPAM-controller, 20SC, to place particular prepro­
grannned bit-length-number infonnation at said SPAM­
length-info-@205 memory. (Said particular bit-length-num­
ber information is called, hereinafter, "w-bits infonnation".)
Said infonnation is the precise number ofbits, following the 15

last ofsaid L bits, that remain in the meter-monitor segment of
the connnand associated with said length token. Said number
is not a preprogrammed constant value such as H, X, and L
that is the same for every SPAM connnand with a meter­
monitor segment. Rather, said number is a variable that may 20

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 preprogranmled bit-length-number
information alternatives. (Hereinafter, the number ofthe par­
ticular selected bit-length-number alternative associated with 25

any given length token is called "MMS-L" to signify that said
number is L bits less than the number bits in the meter­
monitor segment in which said length token occurs.)

Having executed said process-Iength-token-@205 instruc­
tions and continuing under control of said load-run-and-code 30

instructions, automatically SPAM-controller, 20SC, adds L to
the information (of MMS-L) at said SPAM-Iength-info­
@205 memory and, in so doing, determines the exact number
ofbits in the meter-monitor segment ofsaid connnand (which
is also the exact number ofbits from the first bit after the last 35

of said X bits to the last bit of said connnand). (Hereinafter,
the exact number ofbits in any given meter-monitor segment
is called, "MMS".) Then SPAM-controller, 20SC, causes
information of the first MMS bits of said transferred binary
information that begin innnediately after the last ofsaid X bits 40

to be stored at particular MMS-memory ofSPAM-controller,
20Se. In so doing, SPAM-controller, 20SC, retains infonna­
tion ofthe meter-monitor segment ofsaid first message. Then,
automatically, SPAM-controller, 20SC, executes particular
preprogrannned instructions, including assess-padding-bit- 45

@205 instructions, that are described more fully elsewhere in
this specification and that cause said SPAM-controller, 20SC,
to identifY the particular signal word, associated with the
command information of said first message, that is the last
signal word before the first signal word of the infonnation 50

segment of said message.
Then SPAM-controller, 20SC, connnences loading infor­

mation at the main RAM of microcomputer, 205. Automati­
cally, under control of said load-run-and-code instructions,
SPAM-controller, 20SC, instructs microcomputer, 205, to 55

commence receiving infonnation from SPAM-controller,
20SC, and loading said infonnation at particular main RAM,
in a fashion well known in the art. Automatically SPAM­
controller, 20SC, connnences transferring information to
microcomputer, 205, beginning with said selected signal 60

word. Automatically, as microcomputer, 205, receives said
information, microcomputer, 205, loads said infonnation at
particular main RAM.

In due course, the EOFS valve ofSPAM-controller, 20SC,
receives the aforementioned last signal word of the infonna- 65

tion segment of said first message, which is the last signal
word of said program instruction set, and transfers said word

which causes SPAM-controller, 20SC, to transfer said word to
microcomputer, 205, and microcomputer, 205, to load said
word at said RAM. (After transferring said word, the infor­
mation of the EOFS WORD Counter of said valve is
"00000000".)

Then said valve connnences receiving information of the
eleven EOFS WORDs sequentially outputted by the EOFS
valve ofcontroller, 39, which infonnation constitutes the end
offile signal in said transferred binary infonnation. Receiving
the first EOFS WORD of said eleven causes the EOFS valve
of SPAM-controller, 20SC, to commence retaining infonna­
tion of said WORD in the fashion described above. Said
retaining causes SPAM-controller, 20SC, to stop transferring
information to microcomputer, 205, and microcomputer, 205,
to stop loading information at said RAM. As said valve
receives all said EOFS WORD infonnation, said valve detects
said end offile signal just as the EOFS valve ofcontroller, 39,
detected the end offile signal in the binary information input­
ted to said valve. When, in the course of the word evaluation
sequence ofthe eleventh and last EOFS WORD in said infor­
mation, the EOFS valve of SPAM-controller, 20SC, deter­
mines that the information at the EOFS WORD Counter of
said valve matches the information at the EOFS Standard
Length Location of said valve, said valve initiates the trans­
mission of the aforementioned EOFS-signal-detected infor­
mation to the CPU ofSPAM-controller, 20SC, as an interrupt
signal and connnences waiting for a control instruction from
said cpu.

Receiving said EOFS-signal-detected information at said
CPU while nnder control of said load-run-and-code instruc­
tions causes SPAM-controller, 20SC, to cease loading and
execute the remainder ofsaid load-run-and-code instructions.
Automatically SPAM-controller, 20SC, causes microcom­
puter, 205, to cease loading infonnation at said RAM and
execute the information so loaded as so-called "machine
executable code" ofone so-called "job." Because infonnation
ofsaid end offile signal is no longer needed, said instructions
cause SPAM-controller, 20SC, to transmit the aforemen­
tioned discard-and-wait instruction to said valve. Said
instruction causes said valve to set the infonnation at said
EOFS WORD Counter to "00000000" without transferring
any information of said detected end of file signal; to initiate
transmission of the aforementioned complete-and-waiting
information to the CPU of SPAM-controller, 20SC, as an
interrupt signal; and to wait for a control instruction from
SPAM-controller, 20SC, before processing next inputted
information.

Then SPAM-controller, 20SC, connnences executing the
code portion of said load-run-and-code instructions. The
instructions of said portion cause SPAM-controller, 20SC, to
compare the infonnation at said SPAM-header memory to
particular load-run-and-code-headerinfonnation that is "01".
A match results (which indicates that said first message con­
tains meter-monitor infonnation). Said match causes SPAM­
controller, 20SC, to execute particular preprogrannned evalu­
ate-meter-monitor-format instructions and locate-program­
unit instructions. Under control of said instructions and in a
fashion that is described more fully below, SPAM-controller,
20SC, locates the "program unit identification code" infor­
mation in the information of the meter-monitor segment
stored at said MMS-memory. Then said code portion instruc­
tions cause SPAM-controller, 20SC, to place said code infor­
mation at particular SPAM-first-precondition register
memory. In so doing, SPAM-controller completes said load­
run-and-code instructions and completes the controlled fnnc­
tions executed by the execution segment infonnation of said
first message.
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Having completed said controlled functions, automatically

SPAM-controller, 20SC, prepares to receive the next instance
of SPAM message information. Automatically, SPAM-con­
troller, 20SC, compares the infonnation at said SPAM­
header-@205 register memory to particular preprogrammed
cause-retention-of-exec-@205 infonnation that is "01" and
determines a match which causes SPAM-controller, 20SC, to
transfer infonnation of said infonnation at SPAM-exec­
@205 register memory to particular SPAM-Iast-Ol-header­
exec-@205 register memory. Then SPAM-controller, 20SC,
causes all apparatus of SPAM-controller, 20SC, to delete
from memory all information ofsaid transferred binary infor­
mation except information at said SPAM-first-precondition
and SPAM-Iast-01-header-exec-@205 memories. Finally,
after receiving said complete-and-waiting infonnation,
SPAM-controller, 20SC, transmits particular instructions that
cause said EOFS valve to commence processing and trans­
ferring inputted signal words, in its preprogrammed detecting
fashion, and SPAM-controller, 20SC, commences waiting to
receive from said valve the binary information of a subse­
quent SPAM header.

As described in "One Combined Medium" above, loading
and running said program instruction set causes microcom­
puter, 205, (and DRS microcomputers, 205, at other sub­
scriber stations) to place appropriate FIG. lA image infonna­
tion 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 SPAM-controller, 20Se. Said information and instructions
cause SPAM-controller, 20SC, to place the number
"00000001" at particular SPAM-second-precondition regis­
ter memory at SPAM-controller, 20SC, signifYing that said
image information represents the first overlay of its associ­
ated video program.

(Had said information at SPAM-exec-@205 memory
failed to match any execute-at-205 information at the afore­
mentioned comparing, SPAM-controller, 20SC, would have
discarded discard all received infonnation of the message of
said infonnation at SPAM-exec-@205 in the fashion
described above.)

Operating S. P. Systems

Example #1

Second Message

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

In the same fashion that applied to the first message, receiv­
ing said embedded infonnation causes the apparatus of
decoder, 203, to detect, check, correct as necessary, and con­
vert said information, into binary infonnation of said second
message. Automatically the EOFS valve of controller, 39,
processes and transfers said infonnation, signal word by sig­
nal word.

As with the first message, receiving the header and execu­
tion segment of said second message causes controller, 39, to
determine that said message is addressed to DRS microcom­
puters, 205, and to transfer said second message accordingly.
Automatically, as said valve transfers said binary infonna­
tion, controller, 39, selects the first H converted bits and
records said 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 segment
but no information segment) does not match said II-header­
invoking infonnation that is "II". Not resulting in a match
causes controller, 39, automatically to select the next X bits of
said binary information immediately after said H bits, the
execution segment ofthe second combining synch command,
and record said X bits, in their order after conversion, at said
SPAM-exec register memory. Then, automatically, by com-

10 paring the information at said SPAM-exec memory with said
controlled-fnnction-invoking information, controller, 39,
determines that said information at memory matches particu­
1ar preprogrannned this-message-addressed-to-205 infonna­
tion that invokes said transfer-to-205 instructions. Automati-

15 cally, controller, 39, executes said instructions; activates the
output port that outputs to SPAM-controller, 20SC; compares
said infonnation at SPAM-header memory to header-identi­
fication information; and determines that said infonnation
matches particular "00" infonnation. (In other words, the

20 header of said second message is "00".) Said match causes
controller, 39, automatically to invoke particular prepro­
grammed transfer-a-OO-header-message instructions.

A "00" header distinguishes a message that contains inter­
mediate priority infonnation but no lowest priority infonna-

25 tion. To identify the length and last bit of a "00" header
message, controller, 39, must process length token infonna­
tion and may need to execute the aforementioned assess­
padding-bit instructions to detennine whether a full signal
word of padding follows the last signal word in which com-

30 mand infonnation occurs.
Automatically, said transfer-a-OO-header-message instruc­

tions cause controller, 39, to execute particular prepro­
grammed process-length-token instructions. Said instruc­
tions cause controller, 39, to select the first L bits of said

35 binary infonnation immediately after the last of said X bits
and record said selected bits, in their order after conversion, at
particular SPAM-length-info register memory. Said L bits are
the bits of the length token of said "00" header message.
Automatically controller, 39, compares the infonnation at

40 said SPAM-Iength-info memory to preprogrammed token­
comparison infonnation and determines that said infonnation
at memory matches particular X-token infonnation. (Said
X-token infonnation is different token-comparison infonna­
tion from the W-token infonnation matched by the length-

45 token ofthe first message of example #1.) Said match causes
controller, 39, automatically to select particular prepro­
grammed x-bits infonnation that is bit-length-number infor­
mation associated on a one to one basis with said X-token
information and to place said x-bits infonnation at said

50 SPAM-Iength-info memory. The numeric value of said x-bits
information is the MMS-L, the precise number of bits, after
the last of said L bits, that remain in the meter-monitor seg­
ment associated with said L bits.

Then said transfer-a-OO-header-message instructions cause
55 controller, 39, to execute particular preprogrammed deter­

mine-command-infonnation-word-length instructions. Said
instructions cause controller, 39, to add a particular prepro­
grammed constant number that is the sum of H plus X plus L
to the x-bits information at said SPAM-Iength-info memory.

60 (Hereinafter, said constant is called "H+X+L".) In so doing,
controller, 39, determines the number ofbits in the command
information ofsaid "00" header message. Then controller, 39,
divides the numeric infonnation at said memory by the num­
ber of bits in one signal word and stores the quotient of said

65 dividing at said SPAM-Iength-info memory. By detennining
said quotient, controller, 39, determines the number of signal
words in said command infonnation. (Said quotient may be



57
US 7,797,717 Bl

58
command infonnation, starting with the signal word in which
the first of said first H bits occurs and transferring said infor­
mation 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-OO-header-message instructions
cause controller, 39, to execute particular preprogrammed
evaluate-padding-bits-? instructions that cause controller, 39,
to compare the information at said SPAM-Flag-working

10 memory to particular continue-? infonnation that is "0".

Not resulting in a match means that, under control of said
commence-transfer instructions, controller, 39, has trans­
ferred all command infonnation of said "00" header message
and no possibility exists that a full signal word ofpadding bits

15 ends said message. Accordingly, not resulting in a match
causes controller, 39, to complete said transfer-a-OO-header­
message instructions.

On the other hand, resulting in a match means that control-
20 ler, 39, has transferred all but the last signal word ofcommand

information, and said word must be evaluated to ascertain
whether it contains MOVE bit infonnation. Accordingly,
resulting in a match causes controller, 39, to execute the
aforementioned assess-padding-bit instructions. Said

25 instructions cause controller, 39, to compare said last word to
particular preprogrammed end?-EOFS-WORD infonnation
that is the infonnation of one EOFS WORD. If no match
results, said word is the last word ofsaid message. Otherwise,
one full signal word of padding bits follows said word and

30 ends said message. Accordingly, when said last word is com­
pared to said EOFS WORD infonnation, not resulting in a
match causes controller, 39, to transfer just said last signal
word, but resulting in a match causes controller, 39, to trans­
fer said last signal word then the signal word, in said binary

35 information, that is immediately after said signal word. In so
doing, controller, 39, transfers the complete binary infonna­
tion of the message of the instance of header infonnation at
said SPAM-header memory and completes said transfer-a­
OO-header-message instructions.

Two specific cases illustrate the operation of said transfer-
a-OO-header-message instructions. One focuses on the "00"
header message ofFIG. 2H. The other focuses on the message
ofFIG. 2K. In either case, the signal words are eight-bit bytes,
H equals two, X equals six, L equals two, and H+X+L equals

45 ten. In both cases, controller, 39, is preprogranlilled with
token-comparison information, including particular OI-token
information that is "01" and is associated, on a one to one
basis, with particularpreprogrammed 01 OIl-bits infonnation
that is the binary representation of eleven and particular

50 II-token infonnation that is "II" and is associated, on a one
to one basis, with particular preprogranlilled IOIIO-bits
information that is the binary representation oftwenty-two. In
both cases, when said instructions are invoked, infonnation of
the first H (that is, the first two) bits of the message being

55 processed has been recorded at SPAM-header memory and
information of the next X (that is the next six, the third
through the eight bits) has been recorded at SPAM-exec
memory. Thus said instructions process binary infonnation
that commences at the bit that is located immediately after the

60 eighth bit of said message which eighth bit is the last of said
X bits.

FIG. 2H shows one instance of a message that contains
command infonnation that fills a whole number of signal
words plus a decimal fraction. Said command infonnation

65 fills two bytes plus five bits (that is, 2.625 bytes). Three
padding bits that are MOVE bits have been added to the third
byte of said message to fill out said byte.

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, control­
ler, 39, can detennine whether or not the possibility exists that
an instance ofthe aforementioned full signal word ofpadding
bits follows the last signal word of said number of signal
words. If said command infonnation fills a whole number of
signal words plus a decimal 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 no possibility exists that a
full signal word of padding bits follows said signal word. On
the other hand, if said command infonnation fills a whole
number of signal words exactly, the last signal word in which
command information occurs is completely filled by com­
mand information bits. The possibility exists that said signal
word may contain no MOVE bit infonnation and that a full
signal word of padding bits may follow said signal word.

To determine whether said possibility exists, said transfer­
a-OO-header-message instructions cause controller, 39, to
execute particular preprogrammed evaluate-end-condition
instructions. In a fashion well known in the art, said instruc­
tions cause controller, 39, to identify the largest integer that is
less than or equal to the information at said SPAM-Iength­
info memory and place information of said integer at particu­
lar working register memory. Then controller, 39, compares
the infonnation at said working memory to the information at
said SPAM-Iength-info memory. (For the infonnation of said
largest integer to equal the information ofsaid quotient means
that said quotient is an integer, that said command infonna­
tion fills a whole number ofsignal words exactly, and that the
possibility exists that a full signal word of padding bits does
follow the last signal word in which command infonnation
occurs.) Ifthe information at said working memory is equal to
the infonnation at said SPAM-Iength-info memory, said
instructions cause controller, 39, to place "0" information at
particular SPAM-Flag-working register memory. Otherwise
said instructions cause controller, 39, to place "I" infonna­
tion at said memory.

Then said transfer-a-OO-header-message instructions cause 40

controller, 39, to execute particular preprogrammed calcu­
late-number-of-words-to-transfer instructions. Automati­
cally, controller, 39, compares the information at said SPAM­
Flag-working memory to particular end-condition­
comparison information that is "0". (Ifthe infonnation at said
SPAM-Flag-workingmemory is "0", said command infonna­
tion fills a whole number of signal words exactly; said whole
number is the integer infonnation at said working memory;
but the last signal word of command information must be
evaluated to ascertain whether it contains MOVE bit infor­
mation.) Under control of said instructions, resulting in a
match with said "0" infonnation causes controller, 39, to
subtract one (1) from the numeric value of the integer infor­
mation at said working memory. (On the other hand, if the
information at said SPAM-Flag-working memory is "I", said
command infonnation only partially fills the last of a whole
number ofsignal words exactly; MOVE bits fill the remainder
ofthe last ofsaid words; and said whole number is one greater
than said largest integer infonnation that is at said working
memory.) Under control of said instructions, not resulting in
a match with said "0" information causes controller, 39, to
add one to the numeric value ofthe integer information at said
working memory.

Next said transfer-a-OO-header-message instructions cause
controller, 39, to execute particular preprogrammed com­
mence-transfer instructions. Said instructions cause control­
ler, 39, to transfer a particular number of signal words of said



US 7,797,717 Bl
59

When said transfer-a-OO-header-message instructions are
executed in the course of the processing of the message 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 record said
bits at said SPAM-Iength-info memory. Said two bits are
"01", the length-token of said message. (After said bits are
recorded at said memory, the information at said memory is
"0000000000000001".) Automatically controller, 39, com­
mences comparing the infonnation at said SPAM-length-info
memory to said token-comparison infonnation. In the course
of said comparing, controller, 39, automatically places at
particular working register memory said Ol-token infonna­
tion that is "01". (After said infonnation is placed at said
memory, the information at said memory is
"0000000000000001".) Automatically, controller, 39, com­
pares the information at said SPAM-Iength-info memory to
the information at said working memory, and a match results.
Said match causes controller, 39, automatically to select said
01 OIl-bits information that is the binary representation of
eleven and place said information at said SPAM-Iength-info
memory. (Eleven, which is the numeric value of said 01011­
bits infonnation, is the MMS-L of said message.)

Then automatically said detennine-command-infonna­
tion-word-Iength instructions are executed. Said instructions
cause controller, 39, to add H+X+L, which is the binary
representation of ten, to the information at said SPAM­
length-info memory. In so doing, controller, 39, places at said
SPAM-Iength-info memory the numeric value ofthe number
of bits in the command infonnation of said message­
twenty-one (which is eleven plus ten). Then controller, 39,
divides the numeric value infonnation at said memory
(twenty-one) by the number of bits in one byte (eight) and
stores the quotient of said dividing (which quotient is 2.625
and is stored in a floating point fashion) at said SPAM-Iength­
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 identify
the integer two (2) as the largest integer that is less than or
equal to the 2.625 information that is at said SPAM-Iength­
info memory and to place binary infonnation of said integer,
two (2), at said working register memory. Automatically con­
troller, 39, compares said two (2) information at working
memory to said 2.625 infonnation at SPAM-Iength-info
memory. Because the information at said working memory is
not equal to the infonnation at said SPAM-Iength-info
memory, controller, 39, automatically places" I" infonnation
at said SPAM-Flag-working register memory.

Then said calculate-number-of-words-to-transfer instruc­
tions are executed. Automatically, controller, 39, compares
the infonnation at said SPAM-Flag-working memory to said
end-condition-comparison infonnation that is "0", and no
match results. (The fact that the infonnation at said SPAM­
Flag-working memory is "I", means that said command
information only partially fills the last byte of said message,
that MOVE bits fill the remainder of said byte, and that the
number of bytes in said message is one greater than said
integer infonnation at said working memory.) Not resulting in
a match causes controller, 39, to add one (I) to the numeric
value two (2) that is the infonnation at said working memory,
thereby increasing the numeric value of said infonnation at
working memory to three (3).

Next said commence-transfer instructions are executed.
Said instructions cause controller, 39, to transfer three (3)

60
eight-bit bytes (which three (3) is the numeric value of the
integer infonnation at said working memory) ofbinary infor­
mation, 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 information 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 "I" infor-

10 mation at said SPAM-Flag-working memory to said con­
tinue-? information that is "0", and no match results. Not
resulting in a match causes controller, 39, to complete said
transfer-a-OO-header-message instructions.

In this fashion, said transfer-a-OO-header-message instruc­
15 tions cause controller, 39, to transfer the message of FIG. 2H

to the addressed apparatus of said message.
By contrast, the second illustrative case of FIG. 2K shows

a message that contains command infonnation that fills a
whole number of signal words exactly and is followed by a

20 full signal word ofpadding bits. The command infonnation of
said message fills four bytes. The last of said bytes contains
only EOFS bits andis 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.

25
Said transfer-a-OO-header-message instructions cause the

message ofFIG. 2K, to be processed in the following fashion.
Said process-length-token instructions cause controller,

39, to select the ninth and tenth bits ofsaid binary infonnation
30 and record said bits at said SPAM-Iength-info memory. Said

two bits are the "11" length-token of said message, and after
said bits are so recorded, the infonnation at said memory is
"0000000000000011". Automatically controller, 39, com­
mences comparing said infonnation at SPAM-Iength-info

35 memory to said token-comparison information. Automati­
cally controller, 39, places said II-token information that is
"II" at said working register memory, after which the infor­
mation at said memory is "0000000000000011". Automati­
cally, controller, 39, compares said information at SPAM-

40 length-info memory to said infonnation at said working
memory, and a match results. Said match causes controller,
39, automatically to select said IOIIO-bits infonnation that is
the binary representation oftwenty-two and place said infor­
mation at said SPAM-Iength-info memory. (Twenty-two,

45 which is the decimal equivalent value of said 101I0-bits
information, is the MMS-L of said message.)

Then said detennine-command-infonnation-word-Iength
instructions cause controller, 39, to add H+X+L, which is the
binary representation often, to the information at said SPAM-

50 length-info memory, making the infonnation at said SPAM­
length-info memory the binary representation of thirty-two.
Then controller, 39, divides infonnation at said memory
(thirty-two) by the number of bits in one byte (eight) and
stores the quotient ofsaid dividing (which quotient is 4 and is

55 stored in an integer fashion) at said SPAM-Iength-info
memory. In so doing, controller, 39, determines that said
command information occupies 4 bytes exactly.

Next said evaluate-end-condition instructions cause con­
troller, 39, to identify the integer four (4) as the largest integer

60 that is less than or equal to the 4 infonnation at said SPAM­
length-info memory and to place binary infonnation of said
integer, four (4), at said working register memory. Automati­
cally controller, 39, determines that said four (4) infonnation
at working memory matches said 4 information at SPAM-

65 length-info memory. Said match causes controller, 39, auto­
matically to place "0" infonnation at said SPAM-Flag-work­
ing register memory.
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Then said calculate-number-of-words-to-transfer instruc­

tions cause controller, 39, to detennine that the information at
said SPAM-Flag-working memory matches said end-condi­
tion-comparison infonnation that is "0". Said match causes
controller, 39, to subtract one (1) from the numeric value, four
(4), that is the information at said working memory, thereby
decreasing the numeric value of said infonnation at working
memory to three (3).

Next said commence-transfer instructions cause controller,
39, to transfer three (3) eight-bit bytes (which three (3) is the
numeric value of the integer infonnation at said working
memory) of binary information, starting with the byte in
which the first bit ofsaid 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 com­
mand infonnation. Controller, 39, transfers the first, second,
and third bytes. But the fourth byte, which is said last byte,
remains untransferred.

Finally, said evaluate-padding-bits-? instructions cause
controller, 39, to detennine that the "0" information at said
SPAM-Flag-working memory matches said continue-? infor­
mation that is "0". Resulting in a match causes controller, 39,
to execute said assess-padding-bit instructions. Said instruc­
tions cause controller, 39, to compare said last byte to said
end-? EOFS WORD infonnation. Because the fourth byte of
the message ofFIG. 2K is an EOFS WORD, a match results.
Said match means that a full byte ofpadding bits follows said
last byte of command infonnation. Said match causes con­
troller, 39, to transfer two bytes ofbinary infonnation which
bytes are the fourth and fifth bytes of said message (which
fifth byte is the last signal word of said message). Then said
instructions cause controller, 39, to complete said transfer-a­
OO-header-message instructions.

In this fashion, said transfer-a-OO-header-message instruc­
tions cause controller, 39, to transfer the message ofFIG. 2K
to the addressed apparatus of said message.

In applicable fashions of said transfer-a-OO-header-mes­
sage instructions, controller, 39, transfers to SPAM-control­
ler, 20SC, the complete binary information of the message
that contains the second combining synch command.

When controller, 39, completes said transfer-a-OO-header­
message instructions, automatically controller, 39, prepares
all apparatus of decoder, 203, to receive a next SPAM mes­
sage. Controller, 39, deactivates all output ports; determines
that the infonnation 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 infonnation of said binary infonnation; then
commences to wait for the binary information ofa subsequent
SPAM header.

At SPAM-controller, 20SC, (and at the SPAM-controllers,
20SC, of other DRS microcomputers, 205), receiving the
transferred binary infonnation ofsaid second message causes
all apparatus automatically to process the infonnation of said
message in their preprogrammed fashions.

Automatically the EOFS valve ofSPAM-controller, 20SC,
processes said infonnation and transfers said infonnation,
signal word by signal word.

Receiving the header and execution segment ofsaid second
message causes SPAM-controller, 20SC, to detennine the
controlled function or functions that said message instructs
DRS microcomputers, 205, to perfonn and to execute the
instructions of said functions. Automatically, as said valve
transfers infonnation, SPAM-controller, 20SC, selects the H
first converted bits of said infonnation, records said bits at
said SPAM-header-@205 register memory, and detennines
that the infonnation at said memory (which is the "00" header

of said second message) does not match said Il-header­
invoking-@205 information. No match results which causes
controller, 39, automatically to select the next X bits of said
transferred binary infonnation and record said bits at particu­
lar SPAM-exec-@205 register memory. Automatically
SPAM-controller, 20SC, compares the information at said
SPAM-exec-@205 memory with said controlled-function­
invoking-@205 information. Said comparing results in a
match with particular execute-conditional-overlay-at-205

10 information that causes SPAM-controller, 20SC, to execute
particular preprogrammed conditional-overlay-at-205
instructions.

Said instructions cause SPAM-controller, 20SC, to execute
"GRAPHICS ON" at the PC-MicroKey System of micro-

15 computer, 205, ifparticular specified conditions are satisfied.
To satisfY said conditions, the instance of image infonnation
at the video RAM ofmicrocomputer, 205, (FIG. lA) must be
relevant to particular broadcast video progranlilling transmit­
ted immediately after the instance ofbroadcast progranlilling

20 in which said second message is embedded (FIG. IB). More
precisely, particular program unit and overlay number infor­
mation specified for each instance must match. In the meter­
monitor segment of the second combining synch command,
said command conveys specified unit and number informa-

25 tion for said instance of broadcast progranlilling. If, in a
fashion described below, said specified infonnation matches
particular other unit and number information, said condi­
tional-overlay-at-205 instructions cause SPAM-controller,
20SC, so to execute "GRAPHICS ON". Accordingly, said

30 second command is one example of a specified condition
command.

In order to detennine whether said specified infonnation
matches said other infonnation, SPAM-controller, 20SC,
must locate said specified infonnation. More precisely,

35 SPAM-controller, 20SC, must locate two particular infonna­
tion fields ofthe meter-monitor segment of said second com­
mand. One is the program unit field whose infonnation iden­
tifies uniquely the program unit of said "Wall Street Week"
program. The other is the overlay number field whose infor-

40 mation identifies uniquely the particular one of the overlays
ofsaid program that said command specifies and causes to be
overlayed.

To locate said information, said conditional-overlay-at­
205 instructions cause SPAM-controller, 20SC, to execute the

45 aforementioned evaluate-meter-monitor-fonnat instructions.
(Because said conditional-overlay-at-205 instructions are
executed only by SPAM commands with "00" headers, com­
paring infonnation at said SPAM-header-@205 memory with
header-identification-@205 infonnation is uunecessary.)

50 Said evaluate-meter-monitor-format instructions cause
SPAM-controller, 20SC, to select particular bits at particular
predetermined locations in said transferred binary infonna­
tion and record said bits at particular SPAM-fonnat register
memory. Said bits are the bits of the meter-monitor fonnat

55 field of said command. Then, automatically, by comparing
the infonnation at said SPAM-format memory with prepro­
grammed fonnat-specification infonnation, SPAM-control­
ler, 20SC, determines that said infonnation at memory
matches particular infonnation that invokes particular pro-

60 cess-this-specific-format instructions. Automatically SPAM­
controller, 20SC, executes said instructions, and said instruc­
tions cause one particular offset-address number to be placed
at particular SPAM-mm-format-@205 register memory at
SPAM-controller, 20Se. Said number specifies the address/

65 location at the RAM ofSPAM-controller, 20SC, ofthe first bit
ofinformation that identifies the specific fonnat ofthe meter­
monitor segment of said second command.
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tively (1) the bit distance from the first bit of said transferred
binary infonnation to the first bit ofsaid overlay number field
and (2) the bit length of said overlay field. Automatically
SPAM-controller, 20SC, selects particular information that
begins at a bit distance after the first bit of said binary infor­
mation, 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-control-

10 ler, 20SC, places said selected information at said first-work­
ing memory (thereby overwriting and obliterating the infor­
mation previously there). In so doing, SPAM-controller,
20SC, selects from the bits of said transferred binary infor­
mation and records at said first-working memory the infor-

15 mation ofsaid overlay number field. (After the information of
said overlay field is placed at said memory, the infonnation at
said memory is "00000001".)

Then said conditional-overlay-at-205 instructions cause
20 SPAM-controller, 20SC, to compare the infonnation at said

first-working memory to the "00000001" infonnation at the
aforementioned SPAM-second-precondition register
memory. A match results (indicating that microcomputer,
205, has completed placing appropriate FIG. lA image at

25 video RAM).

(At any subscriber station where information at first-work­
ing register memory fails to match information at SPAM­
second-precondition memory [indicating that the microcom-

30 puter, 205, has failed to complete so placing infonnation at
video RAM], said failing to match causes the SPAM-control­
ler, 20SC, of said station to execute particular prepro­
grammed instructions that cause said SPAM-controller,
20SC, to interrupt the operation of the CPU of said micro-

35
computer, 205, in an interrupt fashion well known in the art,
and transmit particular restore-efficiency instructions to said
CPU that include infonnation ofthe information at said first­
working memory and that cause said microcomputer, 205, in

40 a preprogrammed fashion discussed more fully below, to
restore efficient operation.)

At the subscriber station ofFIG. 3 (and at URS microcom­
puters, 205, at other subscriber stations where infonnation at

45 first-working memory matches information at SPAM-sec­
ond-precondition memory), said match causes SPAM-con­
troller, 20SC, to continue executing particular conditional­
overlay-at-205 instructions at a particular instruction. Said
instruction causes SPAM-controller, 20SC, to execute

50 "GRAPHICS ON" at said PC-MicroKey System. In so doing,
SPAM-controller, 20SC, completes said conditional-overlay­
at-205 instructions and the controlled functions ofthe second
combining synch command.

Having completed said controlled functions, automatically
55 SPAM-controller, 20SC, prepares to receive the next instance

of SPAM message information. Automatically, SPAM-con­
troller, 20SC, detennines that the information at said SPAM­
header-@205 register memory does not match said cause­
retention-of-exec infonnation that is "01 "; causes all

60
apparatus ofSPAM-controller, 20SC, to delete from memory
all information of said transferred binary infonnation; and
commences waiting to receive the binary infonnation of a
subsequent SPAM header.

In the foregoing fashion and as described in "One Com­
bined Medium" above, said transferred infonnation of the
second combining synch command causes microcomputer,

Then said conditional-overlay-at-205 instructions cause
SPAM-controller, 20SC, to execute the aforementioned
locate-program-unit instructions. Making reference to the
information at said SPAM-mm-format memory, said instruc­
tions cause SPAM-controller, 20SC, to selects two particular
preprogrammed binary numbers located at said RAM at two
particular predetennined program-unit distances from said
address/location and places said numbers, respectively, at the
aforementioned first-and second-working register memories.
Said numbers are respectively (1) the bit distance from the
first bit ofsaid transferred binary infonnation to the first bit of
said program unit field and (2) the bit length of said program
field. Automatically SPAM-controller, 20SC, selects particu-
lar infonnation 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, 20SC, places said selected infor­
mation at said first-working memory (thereby overwriting
and obliterating the infonnation previously there). In so
doing, SPAM-controller, 20SC, selects from the bits of said
transferred binary information and records at said first-work­
ing memory the infonnation of said program unit field.

Then said conditional-overlay-at-205 instructions cause
SPAM-controller, 20SC, to compare the infonnation 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 infonnation at the afore­
mentioned SPAM-first-precondition register memory, which
is the same unique code (having been transmitted to SPAM­
controller, 20SC, in the program unit field ofthe meter-moni­
tor segment of the first combining synch command and so
selected and recorded at said register memory under control
of said evaluate-meter-monitor-format instructions 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, 20SC, executed said
load-run-and-code instructions under control of said first
message.)

(At any subscriber station where information at first-work­
ing register memory fails to match information at SPAM­
first-precondition register memory [indicating that the
SPAM-controller, 20SC, had not executed said instructions],
said failing to match causes the SPAM-controller, 20SC, of
said station to execute particular preprogrammed instructions
that cause the microcomputer, 205, of said station to clear all
SPAM information from main and video RAMs and com­
mence waiting for subsequent control instructions. Then the
preprogrammed instructions of said SPAM-controller, 20SC,
cause SPAM-controller, 20SC, to discard all infonnation of
transferred binary information of said second message and
commence waiting for the binary infonnation ofa subsequent
SPAM header.)

At the subscriber station of FIG. 3, said match of infonna­
tion at said first-working memory and infonnation at SPAM­
first-precondition memory, causes SPAM-controller, 20SC,
to continuing executing particular conditional-overlay-at­
205 instructions. Said instructions cause SPAM-controller,
20SC, to execute particular preprogrammed locate-overlay­
number instructions. Making reference to the infonnation at
said SPAM-mm-fonnat memory, said instructions cause
SPAM-controller, 20SC, to selects two particular prepro­
grammed binary numbers located at said RAM at particular
predetermined overlay-number distances from said address/ 65

location and places said numbers, respectively, at said first-an
second-working register memories. Said numbers are respec-
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205, to combine the programming ofFIG. lA and ofFIG. IB
and transmit said combined programming to monitor, 202M,
where FIG. lC is displayed.

Operating S. P. Systems

Example #1

Third Message

Subsequently, the embedded information ofthe third mes­
sage, 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 second
messages, receiving said embedded information causes
decoder, 203, automatically to detect, check, correct as nec­
essary, convert said information into binary information of
said third message; to process and transfer said binary infor­
mation at the EOFS valve of controller, 39; and then to pro­
cess the header and execution segment information in said
binary information at controller, 39.

Receiving said header and execution segment information
causes controller, 39, to determine that said message is
addressed to DRS microcomputers, 205, and to transfer said
message accordingly. Receiving the first H converted bits of
said binary information from said valve causes controller, 39,
to select and record said H bits (the "10" header of the third
combining synch command which designates a SPAM com­
mand with only an execution segment) at said SPAM-header
register memory then determine that the information at said
SPAM-header memory does not match said "II" informa­
tion. Not resulting in a match causes controller, 39, to process
the next X received bits as the execution segment of a SPAM
command. Receiving the next X bits of said binary informa­
tion from said valve causes controller, 39, to select and record
said next X bits (the execution segment ofthe third combining
synch command) at said SPAM-exec register memory, com­
pare the information at said SPAM-exec memory to said
controlled-function-invoking information, determine that
said information at memory matches particular prepro­
grammed this-message-addressed-to-205 information that
invokes the aforementioned transfer-to-205 instructions, and
execute said instructions. Automatically controller, 39, acti­
vates the output port that outputs to SPAM-controller, 20SC;
compares said information at SPAM-header memory to said
header-identification information; and determines that said
information at memory matches particular "10" information.
Said match causes controller, 39, automatically to execute
particular preprogrammed transfer-a-IO-header-message
instructions.

A "10" header distinguishes a message that is constituted
only of first priority segments. At any given time, any given
instance of"IO" header message command information is of
one constant binary length-the aforementioned header+
exec constant length. (Hereinafter, said length is called
"H+X" and is the sum ofH plus X.) No length token infor­
mation is processed, but it may be necessary to execute the
aforementioned assess-padding-bit instructions to determine
whether a full signal word of padding follows the last signal
word in which command information occurs.

Said transfer-a-IO-header-message instructions transfer a
"10" header message by executing many of the prepro­
grammed instructions executed by the aforementioned trans­
fer-a-OO-header-message instructions that controlled the
transferring of the "00" header second message of example
#1.

66
Because length token information is not processed, said

transfer-a-IO-header-message instructions do not cause
execution of said process-length-token instructions.

Because each instance of" I0" header message command
information is of said one constant binary length, H+X, said
transfer-a-IO-header-message instructions do not cause
execution of said determine-command-information-word­
length instructions. Instead, said transfer-a-IO-header-mes­
sage instructions include particular preprogrammed

10 IO-header-word-Iength information that is described more
fully below.

Just as with "00" header messages, 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 mes-

15 sage. IfH+X bits ofbinary information fill a whole number of
signal words plus a decimal fraction, the last signal word of
command information ofany given instance ofa" I0" header
message is not completely filled by command information
bits. Padding bits that are MOVE bits fill out said word, and no

20 possibility exists that a full word ofpadding bits follows said
word. But if H+X bits fill a whole number of signal words
exactly, the last signal word ofcommand information is com­
pletely filled by command information bits. Said word may
contain no MOVE bit information, and a full signal word of

25 padding bits may follow said word.

Because each instance of" I0" header message command
information is of said one length, said transfer-a-IO-header­
message instructions do not cause execution ofsaid evaluate-

30 end-condition instructions to determine whether said possi­
bility exists. Instead, said transfer-a-IO-header-message
instructions include particular preprogrammed IO-header­
end-condition information. At those times when H+X bits of
binary information fill a whole number of signal words

35 exactly, said information is the binary value of zero. At all
other times, said information is the binary value of one.

Likewise, because each instance of "10" header message
command information is of said one length, said transfer-a­
IO-header-message instructions do not cause execution of

40 said calculate-number-of-words-to-transfer instructions.
Instead, at any given time said IO-header-word-Iength infor­
mation is preprogrammed number information that applies to
every instance of "I 0" header message information. At those
times when H+X bits of binary information fill an integer

45 number of signal words exactly and a full signal word of
padding bits may follow the last signal word in which com­
mand information occurs, said IO-header-word-Iength infor­
mation is, itself, and integer that equals said integer number
minus one. In the preferred embodiment where signal words

50 are eight-bit bytes said IO-header-word-Iength information
equals (H+X/8)-1. At those times when H+X bits of binary
information do not fill a whole number of signal words
exactly and the quotient ofH+X divided by the number ofbits
in a signal word is a whole number plus a decimal fraction,

55 said IO-header-word-Iength information equals the smallest
integer larger than said quotient.

The first set ofpreprogrammed instructions that said trans­
fer-a-IO-header-message instructions and said transfer-a-OO­
header-message instructions have in common are said com-

60 mence-transfer instructions. But before said transfer-a-IO­
header-message instructions can execute said commence­
transfer instructions, said IO-header-word-Iength
information and said IO-header-end-condition information
must be at particular locations. Accordingly, when executed

65 said transfer-a-IO-header-message instructions cause con­
troller, 39, to place information of said IO-header-word­
length information at the aforementioned particular working
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said particular working register memory and information of
said lO-header-end-condition information at said SPAM­
Flag-working register memory. (After said lO-header-end­
condition information is placed at said SPAM-F1ag-working
memory, the information at said memory may be "0" or
"00000000".)

Next said commence-transfer instructions cause controller,
39, to transfer zero (0) eight-bit bytes (which zero (0) is the
numeric value of the integer information at said working

10 memory) of binary information. (In other words, controller,
39, transfers no information.) In so doing, controller, 39,
transfers all but the last byte of command information. The
one byte of said message, which is said last byte, remains
untransferred.

Then said eva1uate-padding-bits-? instructions cause con-
troller, 39, to determine that the zero information at said
SPAM-F1ag-working memory matches said continue-? infor­
mation that is "0". Resulting in a match causes controller, 39,
to execute said assess-padding-bit instructions. Said instruc-

20 tions 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 MOVE bit information, no
match results. Not resulting in a match means that said one
byte is the last byte ofsaid message. Automatically, not resu1t-

25 ing 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 instructions.

In this fashion, said transfer-a-1 O-header-message instruc­
30 tions cause controller, 39, to transfer the message of FIG. 2J

to the addressed apparatus of said message.
In applicable fashions of said transfer-a-lO-header-mes­

sage instructions, controller, 39, transfers to SPAM-contro1­
1er, 20SC, the complete binary information of the message

35 that contains the third combining synch command.
When controller, 39, completes said transfer-a-lO-header­

message instructions, automatically controller, 39, prepares
all apparatus of decoder, 203, to receive a next SPAM mes­
sage. Controller, 39, deactivates all output ports; determines

40 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 of said binary information; then
commences to wait for the binary information ofa subsequent

45 SPAM header.
At SPAM-controller, 20SC, (and at the SPAM-controllers,

20SC, at other DRS microcomputers, 205), receiving the
transferred binary information of said third message causes
all apparatus automatically to process the information of said

50 message in their preprogrammed fashions.
Automatically the EOFS valve ofSPAM-controller, 20SC,

processes said information and transfers said information,
signal word by signal word.

Receiving the header and execution segment of said third
55 message causes SPAM-controller, 20SC, to identifY and

execute the controlled function or functions that said message
instructs DRS microcomputers, 205, to perform. Receiving
the first H converted bits of said transferred binary informa­
tion from said valve causes SPAM-controller, 20SC, to select

60 and record said H bits at said SPAM-header-@205 register
memory; determine that the information at said memory does
not match said 11-header-invoking information; then process
the next X received bits of said binary information as the
execution segment ofa SPAM command. Receiving said next

65 X bits causes SPAM-controller, 20SC, to select and record
saidX bits at said SPAM-exec-@205registermemory;com­
pare the information at said memory with said controlled-

register memory and information of said 10-header-end-con­
dition information at the aforementioned SPAM-F1ag-work­
ing register memory.

Next said transfer-a-1 O-header-message instructions cause
controller, 39, to execute said commence-transfer instruc­
tions. Said instructions cause controller, 39, to transfer a
particular number of signal words of said command informa­
tion, starting with the signal word in which the first 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 ofthe integer information at said
working memory.

Finally, said transfer-a-10-header-message instructions
cause controller, 39, to execute said eva1uate-padding-bits-?
instructions that cause controller, 39, to compare the infor- 15

mation at said SPAM-F1ag-working memory to said con­
tinue-? information that is "0".

Not resulting in a match means that the last signal word in
which command information occurs contains at least one
MOVE bit of padding and that said 1O-header-word-1ength
information is the length of every instance of a "10" header
message. Accordingly, not resulting in a match causes con­
troller, 39, to end execution of said transfer-a-lO-header­
message instructions.

On the other hand, resulting in a match means that control­
ler, 39, has transferred all but the last signal word ofcommand
information, and said word must be evaluated to ascertain
whether it contains MOVE bit information. Accordingly,
resulting in a match causes controller, 39, to execute said
assess-padding-bit instructions. Said instructions cause con­
troller, 39, to compare said last word to said end-?-EOFS­
WORD information. Ifno 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 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 information ofthe message ofthe instance of
header information at said SPAM-header memory and com­
pletes said transfer-a-1 O-header-message instructions.

The case of the "10" message of FIG. 2J illustrates the
operation of said transfer-a-lO-header-message instructions.
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. Accordingly, controller, 39, is pre­
programmed with 10-header-word-1ength information that is
integer information of (8/8)-1. More precisely, said
10-header-word-1ength information is integer information of
zero. And because H+X bits ofbinary information fill a whole
number of signal words exactly, controller, 39, is prepro­
grammed with lO-header-end-condition information that is
the binary value of zero.

Like FIG. 2K, FIG. 2J shows a message that contains
command information that fills a whole number of signal
words exactly. The command information of said message
fills one byte, and said byte is the last byte of said command
information. As FIG. 2J shows, said last byte contains MOVE
bit information. Accordingly said last byte is not followed by
one full byte ofpadding bits. The one byte of said message is
the last byte ofsaid command information and the last byte of
said message.

Said transfer-a-lO-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 1O-header-word-1ength information at
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Receiving said header causes controller, 39, to detennine

that said message is addressed to URS microcomputers, 205,
and to transfer said message accordingly. Receiving the first
H converted bits of said binary information 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 information at said SPAM-header memory
matches said II-header-invoking infonnation that is "II".
Said match causes controller, 39, to execute particular pre-

10 programmed process-II-header-message instructions.
Said instructions cause controller, 39, to execute controlled

functions as if the infonnation at said SPAM-Iast-Ol-header­
exec register memory were the execution segment infonna­
tion ofsaid "II" header message. Automatically, said instruc-

15 tions cause controller, 39, to compare the infonnation at said
SPAM-Iast-Ol-header-exec memory (which infonnation is
the execution segment of the first combining synch com­
mand) with said controlled-function-invoking information.
Automatically, controller, 39, determines that said infonna-

20 tion at memory matches particular preprogrammed this-mes­
sage-addressed-to-205 infonnation that invokes the afore­
mentioned transfer-to-205 instructions. Automatically
controller, 39, executes said instructions; activates the output
port that outputs to SPAM-controller, 20SC; and determines

25 that said infonnation at SPAM-header memory matches par­
ticular "II" information. Said match causes controller, 39,
automatically to execute said transfer-a-OI-or-a-II-header­
message instructions.

An "II" header distinguishes a message that contains low-
30 est priority infonnation. Just like an "01" header message,

each instance of a message with a "II" header ends with an
end of file signal. Accordingly, said instructions cause con­
troller, 39, to transfer said fourth message in precisely the
same fashion that applied to the transfer ofthe first message of

35 example #1. Automatically controller, 39, commences trans­
ferring the binary information ofsaid fourth message, starting
with said first H bits, and continues so transferring, as said
binary infonnation is outputted by said EOFS valve, until said
valve detects the end offile signal ofsaid message and causes

40 EOFS-signal-detected infonnation to be inputted to the CPU
of controller, 39.

In due course and in precisely the fashion of the first mes­
sage of example #1, said valve detects the eleven EOFS
WORDs of said end of file signal and causes transmission of

45 said EOFS-signal-detected infonnation to controller, 39,
which causes controller, 39, to transmit said transmit-and­
wait instruction to said valve. Said instruction causes said
valve to perfonn all the functions caused by the correspond­
ing instruction of said first message, including transferring

50 one complete end of file signal (which information is auto­
maticallytransferred to SPAM-controller, 20SC). In this fash­
ion, controller, 39, transfers the complete information of said
fourth message to the addressed apparatus ofsaid message-
the SPAM-controller, 20Se.

Having transferred the binary infonnation of said fourth
message, controller, 39, prepares all apparatus of decoder,
203, to receive the next instance of SPAM message infonna­
tion in precisely the fashion of said first message with one
exception. Unlike said first message which had an "01"

60 header and contained a command with an execution segment,
said fourth message has an "II" header and contains no
execution segment infonnation. Accordingly, receiving said
fourth message does not cause controller, 39, to record infor­
mation at said SPAM-Iast-Ol-header-exec memory. When

65 controller, 39, compares the information at said SPAM­
header register memory to said cause-retention-of-exec infor­
mation that is "01", no match results. The infonnation that

Example #1

A Fourth Message

Operating S. P. Systems

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 processing
of a "II" 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 mes­
sage. Said message consists of an "II" header followed
immediately by an information segment containing a second
program instruction set. More precisely, the first two bits of
the first signal word ofsaid message are said" II" header, and
the remaining bits of said signal word are padding bits. The 55

first signal word of said infonnation segment is the signal
word immediately after said first word. And immediately
after the last signal word ofsaid segment, an end offile signal
is transmitted that ends said message.

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

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

function-invoking-@205 infonnation; detennine that said
information at memory matches particular cease-overlay
information that causes SPAM-controller, 20SC, to execute
particular preprogrammed cease-overlaying-at-205 instruc­
tions; and execute said instructions.

Said instructions cause SPAM-controller, 20SC, to execute
"GRAPHICS OFF" at said PC-MicroKey System then trans­
mit 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,
20SC, completes said cease-overlaying-at-205 instructions.

(Because said cease-overlaying-at-205 instructions are
executed only by SPAM commands with "10" headers, com­
paring infonnation at said SPAM-header-@205memorywith
header-identification-@205 infonnation is unnecessary.)

Having completed the controlled functions of said second
message, automatically SPAM-controller, 20SC, prepares to
receive the next instance of SPAM message infonnation.
Automatically, SPAM-controller, 20SC, determines that the
information at said SPAM-header-@205 register memory
does not match said cause-retention-of-exec-@205 infonna­
tion that is "01"; causes all apparatus of SPAM-controller,
20SC, to delete from memory all infonnation of said trans­
ferred binary infonnation; and commences waiting to receive
the binary information of a subsequent SPAM header.

In the foregoing fashion and as described in "One Com­
bined Medium" above, said transferred infonnation of the
third combining synch command causes microcomputer,
205, to cease combining the programming ofFIG. lA and of
FIG. IB and commence transmitting to monitor, 202M, only
the composite video programming received from divider, 4,
(which causes monitor, 202M, to commence displaying only
said video programming) and to continue processing in a
predetermined fashion (which fashion may be determined by
the aforementioned program instruction set).
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was at said memory when said message was received-spe­
cifically, the execution segment of the first message-re­
mains at said memory.

(If no information were to exist at said SPAM-last-Ol­
header-exec memory when information at said memory is
compared with said controlled-function-invoking informa­
tion, controller, 39, would detect the absence ofsaid informa­
tion in a predetermined fashion and, in the fashion described
above in the description of the first message, would cause all
apparatus ofdecoder, 203, to discard all message information
until an end of file signal were received and discarded then
would process the first H converted bits of the next received
binary information as a subsequent SPAM header.)

At SPAM-controller, 20SC, (and at SPAM-controllers,
20SC, of DRS microcomputers, 205) receiving the trans­
ferred binary information of said fourth message causes all
apparatus automatically to process the information of said
message in the preprogrammed fashions of said apparatus.

Automatically the EOFS valve ofSPAM-controller, 20SC,
processes and transfers said information until an end of file
signal is detected.

Receiving the header ofsaid fourth message causes SPAM­
controller, 20SC, to determine the controlled function or
functions that said message instructs DRS microcomputers,
205, to perform and to execute the instructions of said func­
tions. Receiving the first H bits of said transferred binary
information from said valve causes SPAM-controller, 20SC,
to select and record said first H bits (said "II" header) at said
SPAM-header-@205 register memory then determine that
said information at SPAM-header-@205 memory matches
said ll-header-invoking-@205 information that is "11". Said
match causes SPAM-controller, 20SC, to execute particular
preprogrammed process-ll-header-message-@205 instruc­
tions.

Said instructions cause SPAM-controller, 20SC, to execute
controlled functions as if the information at said SPAM-last­
01-header-exec-@205 register memory (which information
is the execution segment of the first combining synch com­
mand) were the execution segment information of said "11"
header message. Automatically, said instructions cause
SPAM-controller, 20SC, to compare the information at said
memory with said controlled-function-invoking information­
@205.Amatchresults with said execute-load-run-and-code
information, causing SPAM-controller, 20SC, automatically
to execute said load-run-and-code instructions. As with said
first message, said instructions control the loading, at the
main RAM ofmicrocomputer, 205, and running of the infor­
mation 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-con­
troller, 20SC, 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" information. In other words, to locate
said bit, SPAM-controller, 20SC, must process only the infor­
mation associated with an "11" header. Accordingly, said
match causes SPAM-controller, 20SC, automatically to
execute particular preprogrammed prepare-to-load-ll­
header-message instructions.

At any given time, each instance ofheader information is of
one constant binary length-H bits-that either does or does
not fill a whole number of signal words exactly. If H bits do
not, the last signal word ofany given instance ofa"11" header
message header is not completely filled with header informa­
tion, and padding 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 information may
contain no MOVE bit information, in which case one full
word of padding bits follows said signal word and precedes
the first information segment signal word of said message.

To locate said first bit, said prepare-to-load-ll-header­
message instructions include particular preprogrammed
II-header-word-length information and particular prepro­
grammed II-header-end-condition information. At those
times when H bits ofbinary information fill a whole number

10 ofsignal words exactly, said II-header-word-length informa­
tion is the largest integer 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 number of
signal words exactly, said II-header-word-length informa-

15 tion is the smallest integer larger than the number of signal
words that said H bits do fill, and said header-end-condition
information is the binary value of one.

When executed, said prepare-to-load-ll-header-message
instructions cause SPAM-controller, 20SC, to place informa-

20 tion of said II-header-word-length at particular first-work­
ing-@205 register memory then compare said II-header­
end-condition information to particular preprogrammed
information that is "0".

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

bit ofpadding and that said ll-header-word-length informa­
tion is the length of every instance ofa "II" header informa­
tion. Accordingly, not resulting in a match causes SPAM­
controller, 20SC, to execute of particular preprogrammed

30 commence-loading-ll-header-message instructions.
On the other hand, resulting in a match means that the last

signal word ofheader information must be evaluated to ascer­
tain whether it contains MOVE bit information. Accordingly,
resulting in a match causes SPAM-controller, 20SC, starting

35 with the first signal word of said transferred binary informa­
tion, to skip a number of signal words of said information,
which number is the number ofthe integer information at said
first-working-@205 memory. In so doing, SPAM-controller,
20SC, skips every signal word ofheader information but said

40 last word. Then, automatically, said instructions cause
SPAM-controller, 20SC, 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

45 word and ends said message. Accordingly, not resulting in a
match causes SPAM-controller, 20SC, to add binary informa­
tion of one to said integer information at said first-working­
@205 memory, but resulting in a match causes SPAM-con­
troller, 20SC, to add binary information oftwo to said integer

50 information at said first-working-@205 memory. Then, auto­
matically, SPAM-controller, 20SC, executes said commence­
loading-ll-header-message instructions.

When executed, said commence-loading-ll-header-mes­
sage instructions cause SPAM-controller, 20SC, starting with

55 the first signal word of said transferred binary information, to
skip a number of signal words, which number is the number
of the integer information at said first-working-@205
memory. In so doing, SPAM-controller, 20SC, skips every
signal word of header information. Then said instructions

60 instruct SPAM-controller, 20SC, to commence loading infor­
mation at the main RAM of microcomputer, 205, starting
with the first signal word after the last skipped signal word,
and cause SPAM-controller, 20SC, to commence executing
said load-run-and-code instructions at a particular instruc-

65 tion.
Starting at said instruction, said load-run-and-code instruc­

tions cause SPAM-controller, 20SC, to instruct microcom-
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puter, 205, to commence receiving infonnation from SPAM­
controller, 20SC, and loading said information at particular
main RAM, in a fashion well known in the art.

Thereafter, said instructions cause SPAM-controller,
20SC, to process said fourth message in precisely the same
fashion that applied to the first message of example #1.

Said load-run-and-code instructions cause SPAM-control­
ler, 20SC, to commence transferring infonnation to micro­
computer, 205, beginning with said first signal word, and
transfer the remaining signal words ofsaid transferred binary 10

information, signal word by signal word, nntil said valve
detects the end of file signal of said message and causes
EOFS-signal-detected infonnation to be inputted to the CPU
ofSPAM-controller, 20Se. As microcomputer, 205, receives
said information, it loads said infonnation at particular main 15

RAM.
In due course, said valve transfers the last signal word of

the infonnation segment of said fourth message, which is the
last signal word of said program instruction set, which causes
SPAM-controller, 20SC, to transfer said word to microcom- 20

puter, 205, and microcomputer, 205, to load said word at said
RAM.

In this fashion, receiving the infonnation of said fourth
message causes the apparatus ofthe subscriber station ofFIG.
3 to load said program instruction set at the main RAM of 25

microcomputer, 205, (and other stations 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 WORDs of
said end of file signal and causes transmission of said EOFS- 30

signal-detectedinfonnation to SPAM-controller, 20SC which
causes SPAM-controller, 20SC, to cause microcomputer,
205, to cease loading infonnation at said RAM and execute
the infonnation so loaded as the machine executable code of
one job. Continuing in said fashion, SPAM-controller, 20SC, 35

transmits said discard-and-wait instruction to said valve
which causes said valve to set the infonnation at said EOFS
WORD Counter to "00000000" and to process no next input­
ted infonnation until a control instruction is received from
SPAM-controller,20Se. 40

Then the code portion of said load-run-and-code instruc­
tions cause SPAM-controller, 20SC, to operate in a fashion
that differs from the fashion ofsaid first message. The instruc­
tions of said portion cause SPAM-controller, 20SC, to com­
pare the information at said SPAM-header memory to said 45

load-run-and-code infonnation that is "01". No match results
because the header of said fourth message is "II" (which
means that said message contains no meter-monitor infonna­
tion). Not resulting in a match causes SPAM-controller,
20SC, automatically to skip the remaining instructions ofsaid 50

code portion and complete said load-run-and-code instruc­
tions without placing any program unit field information at
said SPAM-first-precondition register memory. Accordingly,
the program unit information of said "Wall Street Week"
program that was caused to be placed at said SPAM-first- 55

precondition memory by the first combining synch command
remains at said memory.

Having processed the binary infonnation of said fourth
message, SPAM-controller, 20SC, prepares all apparatus of
decoder, 203, to receive the next instance of SPAM message 60

information in precisely the fashion ofsaid first message with
one exception. Receiving said fourth message does not cause
SPAM-controller, 20SC, to record infonnation at said SPAM­
last-Ol-header-exec memory-@205. When SPAM-control­
ler, 20SC, compares the infonnation at said SPAM-header- 65

@205 memory to said cause-retention-of-exec-@205
information that is "01", no match results. The infonnation

that was at said memory when said message was received­
specifically, the execution segment of the first message­
remains at said memory.

In this fashion, the subscriber station of FIG. 3 processes a
message with an "II" header.

Operating Signal Processor Systems

Example #2

In example #2, the first and third messages of the "Wall
Street Week" combining are transmitted just as in example
#1, but the second message is partially encrypted.

The second message conveys the second combining synch
command. In example #2, before said message is embedded
at the program originating studio and transmitted, the execu­
tion segment of said command and all of the meter-monitor
segment except for the length-token are encrypted, using
standard encryption techniques, well known in the art, that
encrypt binary infonnation without altering the number of
bits in said information. Partially encrypting the second mes­
sage 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 message is only partially
encrypted in order to enable subscriber stations that lack
capacity to decrypt said message to process the cadence infor­
mation of said message accurately.

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

Because said message is encrypted, its meter-monitor seg­
ment contains a sixth field, a meter instruction field. Accord­
ingly, the length ofthe second message, the number ofbits in
its meter-monitor segment and the numeric value ofMMS-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" programming are
transmitted, control invoking instructions are embedded at
said program originating studio and transmitted to all sub­
scriber stations. Among said instructions are particular ones
that command URS microcomputers, 205, to set their PC­
MicroKey Modell300 Systems to the "Graphics Off' mode.
Thus, at the outset ofexample #2, all PC-MicroKey l300s 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. As
will be seen, this fact has particular relevance in example #2.

In example #2, the first message ofthe "Wall Street Week"
program is transmitted precisely as in the example #1 and
causes precisely the same activity at subscriber stations. At
each station, a microcomputer, 205, enters appropriate FIG.
lA image information at particular video RAM.

When decoder, 203, receives the embedded information 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 message of
example #2 is addressed to URS signal processors, 200, rather
than URS microcomputers, 205, and transfers the binary
information of said message accordingly. When controller,
39, compares the infonnation at SPAM-exec memory, which
is the encrypted execution segment infonnation ofthe second
message of example #2, with controlled-fnnction-invoking
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information, said information at memory does not match the
this-message-addressed-to-205 infonnation matched in
example #1. Rather said infonnation at memory matches
particular preprogrammed this-message-addressed-to-200
information that invokes preprogrammed transfer-to-200
instructions. Controller, 39, executes said instructions, and
rather than activating the output port that outputs to SPAM­
controller, 20SC, 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 infonnation
at SPAM-Iength-info memory, which is the length-token
information of said second message ofexample #2, to token­
comparison information, said information at memory does
not match the X-token infonnation 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 prepro­
grammed y-bits infonnation 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 infor­
mation and place said infonnation at said SPAM-Iength-info
memory. Thus controller, 39, processes a value of MMS-L
that is different from the value processed in example #1.

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

In all other respects, controller, 39 processes and transfers
the second message of example #2 just as it processed and
transferred the second message ofexample #1. And when the
transfer of the second message of example #2 is complete,
controller, 39, automatically deactivates all output ports,
deletes all received information of said message from
memory, and commences waiting for the binary infonnation
of a subsequent SPAM header.

Receiving the binary signal infonnation of said second
message causes buffer/comparator, 8, automatically to
execute a decryption sequence at signal processor, 200, that is
fully automatic and for which all apparatus are prepro­
grammed.

Receiving said information causes buffer/comparator, 8,
first, to place said infonnation at a particular received signal
location at buffer/comparator, 8, then to compare a particular
portion the first X bits immediately after the first H bits ofsaid
binary information (which X bits are the executions segment
of said message) to particular preprogrammed comparison
information in its automatic comparing fashion. (Buffer/com­
parator' 8, is preprogrammed with infonnation that identifies
said portion.) A match results with particular comparison
information that is the bit image of particular SPAM execu­
tion segment infonnation that instructs URS signal proces­
sors, 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 infor­
mation of the header and execution segment in said binary
signal infonnation. Receiving said information causes con­
troller, 20, to compare the information of said execution seg­
ment to particular preprogrammed controlled-function-in­
voking-@200 information and detennine a match with

particular decrypt-with-key-J information that instructs con­
troller, 20, to decrypt the received binary signal infonnation
with decryption key J.

(At subscriber stations whose URS signal 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 infonnation. Said fail­
ures to match cause the controllers, 20, of said stations auto­
matically to discard all information transferred by the buffer/

10 comparators, 8; to cause said buffer/comparators, 8, to
discard all received information of said second message; and
to cause said controllers, 20, and said buffer/comparators, 8,
to commence processing in the conventional fashion.)

(It is to facilitate SPAM processing at said stations that are
15 not preprogrammed with necessary decryption key infonna­

tion that the cadence infonnation of an otherwise encrypted
SPAM message must remain unencrypted. Were either the
header or length-token or any padding bits of said second
message encrypted, the decoders, 203, and signal processors,

20 200, of said stations could process the information of the
execution segment correctly but would be unable to locate the
last bit ofsaid second message and the header ofthe following
message. Effective SPAM processing would cease and not
resume until the apparatus at said stations detected an unen-

25 crypted end of file signal. Until that time, converted binary
information could continue to invoke processing at said sta­
tions but said processing would be haphazard and almost
certainly undesirable.)

Because the subscriber station ofFIG. 3 is preprogrammed
30 with all infonnation needed to decrypt said second message,

the aforementioned match with said decrypt-with-key-J
information causes controller, 20, to execute particular pre­
programmed decrypt-with-J instructions. Among said pre­
programmed instructions is key information of J, and said

35 instructions cause controller, 20, automatically to select and
transfer said key infonnation to decryptor, 10.

Decryptor, 10, receives said key information and automati­
cally commences using it as its key for decryption.

Then said decrypt-with-J instructions cause controller, 20,
40 to activate the output capacity of buffer/comparator, 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 detennine that said infonnation of the header matches

45 particular "00" header infonnation. Said match causes con­
troller, 20, automatically to invoke particular preprogrammed
decrypt-a-OO-header-message instructions.

Controller, 20, is preprogrammed with infonnation of H,
X, L, and H+X; with process-length-token, determine-com-

50 mand-infonnation-word-Iength, evaluate-end-condition, cal­
culate-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 prepro­
grammed infonnation and instructions as required, said

55 decrypt-a-OO-header-message instructions transfer the
received binary information of said second message from
buffer/comparator, 8, to decryptor, 10, in the same fashion
that the aforementioned transfer-a-OO-header-message
instructions controlled the transfer of the infonnation of said

60 message from controller, 39, to buffer/comparator, 8.
Under control of said decrypt-a-OO-header-message

instructions, said process-length-token instructions cause
controller, 20, to select the L bits of said binary signal infor­
mation that begin at the first bit location that is H+X bit

65 locations following the memory position of the first bit loca­
tion of said particular received signal location at buffer/com­
parator, 8. Said L bits are the length token of said second
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message. Automatically controller, 20, compares the infor­
mation of said L bits to token-comparison information and
determines a match with preprogrammed Y-token informa­
tion. 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-command­
information-word-Iength instructions cause controller, 20, to
determine the number of signal words in the command infor­
mation of said second message by adding H+X+L to said
y-bits information ofMMS-L and dividing the resulting sum 10

by the number ofbits in one signal word. Then said evaluate­
end-condition instructions cause controller, 20, to place a "0"
at particular SPAM-Flag-@20 register memory if said com­
mand information fills a whole number of signal words
exactly and "I" at said memory if it does not. And said 15

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

Then said decrypt-a-OO-header-message instructions cause 20

controller, 20, to transmit to controller, 12, a particular trans­
fer-decrypted-message instruction and particular decryption
mark information of key J that identifies J as the decryption
key.

Receiving said instruction and information causes control- 25

ler, 12, to execute particular preprogrammed transfer-and­
meter instructions then record said mark ofkey J at particular
decryption-mark-@12 register memory.

Next said decrypt-a-OO-header-message instructions cause
controller, 20, to cause buffer/comparator, 8, to transfer to 30

decryptor, 10, a quantity of signal words of said binary infor­
mation ofthe second message which quantity is the number at
said working-@20 register memory.

Buffer/comparator, 8, responds by transferring to decryp­
tor, 10, binary information that begins at the first bit at said 35

particular received signal location and transfers said informa­
tion, signal word by signal word, until it has transferred said
quantity of signal words.

Decryptor, 10, commences receiving said information,
decrypting it using said key J information and transferring it 40

to controller, 12, as quickly as controller, 12, accepts it. The
process of decryption proceeds in a particular fashion. Said
decrypt-a-OO-header-message instructions cause controller,
20, to cause decryptor, 10, to transfer the first H bits without
decrypting or altering said bits in any fashion, to decrypt and 45

transfer the next X bits, 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 alter­
ing said bits. In this fashion, the cadence information in said 50

message, which is not encrypted, is transferred by decryptor,
10, to controller, 12, without alteration.

Under control ofsaid transfer-and-meter instructions, con­
troller, 12, commences receiving decrypted information of
the second message from decryptor, 10. Having been 55

decrypted, said information is identical to the binary infor­
mation ofthe second message ofexample #1 (except that the
meter-monitor information contains the aforementioned
meter instruction information that is not in example #1 and
the length token information of the meter-monitor format 60

field reflects the presence of said instruction information).
Automatically controller, 12, processes said information of

the second message of example #2 as a SPAM command.
Receiving the header and execution segment causes control­
ler, 12, to determine that said message is addressed to URS 65

microcomputers, 205, and to transfer said message accord­
ingly. Automatically, controller, 12, selects the first H con-

78
verted bits and records said bits at particular SPAM-header­
@12registermemorythenselects the next X bits and records
said bits at particular SPAM-exec-@12 register memory.
Then, automatically, by comparing the information at said
SPAM-exec memory with preprogrammed controlled-func­
tion-invoking-@12 information, controller, 12, determines
that said information at memory matches preprogrammed
transfer-this-message-to-205-@12 information. Automati­
cally, controller, 12, executes preprogrammed transfer-to­
205-@12 instructions; activates the output port that outputs to
SPAM-controller, 20SC; then commences transferring infor­
mation of said decrypted information of the second message
under control of said transfer-and-meter instructions com­
mencing with the first of said H bits and transferring infor­
mation, signal word by signal word, in the order in which it is
received from decryptor, 10. In addition, controller, 12, is
preprogrammed with all instructions and information neces­
sary for processing the length-token and determining the
length ofthe meter-monitor segment of said second message,
does so, and records at particular SPAM-meter register
memory the first L plus MMS-L bits of said decrypted infor­
mation immediately after the last of said X bits which is the
information of the meter-monitor segment of said message.

When buffer/comparator, 8, completes transferring to
decryptor, 10, the quantity of signal words that is the number
at said working-@20 register memory, said decrypt-a-OO­
header-message instructions cause controller, 20, to execute
said evaluate-padding-bits-? instructions, determine which
signal word is the last word ofthe second message ofexample
#2, and ensure that said word is transferred to decryptor, 10.
Following the transfer of said word, controller, 20, causes
decryptor, 10, to transmit particular decryption-complete
information to controller, 20, when decryptor, 10, completes
the transfer to controller, 12, of said word following its
decryption.

Receiving said word at controller, 12, causes controller, 12,
to transfer said word to SPAM-controller, 20SC, and in so
doing, complete the transfer of the decrypted information of
said second message.

At microcomputer, 205, (and at the URS microcomputers,
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 command, executes "GRAPH­
ICS ON" causing microcomputer, 205, to combine the pro­
gramming of FIG. 1A and of FIG. 1B and transmit said
combined programming to monitor, 202M, where FIG. 1C is
displayed.

(Meanwhile, no second combining synch command
reaches the URS microcomputers, 205, at those subscriber
stations whose URS signal processors, 200, are not prepro­
grammed with information of decryption key J because all
received information of the second message of example #2
has been discarded. No combining occurs at said microcom­
puters, 205. And at the time when FIG. 1C is displayed at
subscriber stations preprogrammed with said key J, the moni­
tors, 202M, of said subscriber stations display FIG. lB.)

Then receiving said decryption-complete information
from decryptor, 10, causes controller, 20, to cause buffer/
comparator, 8, to discard any information of said second
message that may remain at buffer/comparator, 8, and com­
mence processing in the conventional fashion; to cause
decryptor, 10, to discard said key information of decryption
key J and any information of said second message that may
remain at decryptor, 10; to transmit to controller, 12, a pre­
programmed complete-transfer-phase instruction; and, itself,
to commence processing in the conventional fashion.
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Receiving said complete-transfer-phase instruction causes

controller, 12, to cease transferring information, under con­
trol of said transfer-and-meter instructions, to deactivate all
output ports, and to commence executing the meter instruc­
tions of said transfer-and-meter instructions. 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 infor­
mation 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-@12registermemory, which information is the decryp­
tion mark ofkey J. (Hereinafter, said meter information gen­
erated by the second combining synch command in example
#2 is called the "2nd meter information (#2).") Following said
transferring, controller, 12, automatically deletes from regis­
ter memory 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 sequence
that is fully automatic and for which all apparatus are prepro­
grammed and have capacity to perform.

Receiving said information causes buffer/comparator, 14,
to compare a particular portion of the meter-monitor format
field of said 2nd meter information (#2) to particular distin­
guishing comparison information that identifies meter-moni­
tor format fields that denote the presence ofmeter instruction
fields. A match results which causes buffer/comparator, 14, to
select information of bits at particular predetermined loca­
tions (which bits contain the information ofthe meter instruc­
tion field of said 2nd meter information (#2)) and compare
said selected information to preprogrammed metering-in­
struction-comparison information and to determine that said
field matches particular increment-by-one information that
instructs 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 the instance of meter information being
processed. Accordingly, buffer/comparator, 14, compares the
decryption mark of said 2nd meter information (#2) with
preprogrammed decryption-key-comparison information.
Said comparing results in more than one match, and buffer/
comparator, 14, increments by one the meter record associ­
ated with each particular decryption-key-comparison datum
that matches the decryption mark of said 2nd meter informa­
tion (#2). Because the information of said meter instruction
field instructs signal processor, 200, only to perform said
incrementing, upon completing the last step of incrementing
or comparing, automatically buffer/comparator, 14, discards
all information of said 2nd meter information (#2) except the
incremented record information and commences processing
in the conventional fashion.

Thus, not only does the second message of example #2
cause the combining ofFIG. lA and FIG. IB and the display
of FIG. lC only at selected subscriber stations that are pre­
programmed with decryption key J, it also causes the retain­
ing ofmeter information associated with its own decryption at
said selected stations.

Subsequently, decoder, 203, receives the third message of
the "Wall Street Week" program which conveys the third
combining synch command.

In example #2, all signal processing apparatus process the
third combining synch command precisely as in the first

example. Said command reaches all DRS microcomputers,
205, and causes each to execute the aforementioned
"GRAPHICS OFF" command. But only at those selected
ones of said DRS microcomputers, 205, that are prepro­
grammed with decryption key J does the third combining
synch command actually cause combining to cease. At all
other DRS microcomputers, 205, executing "GRAPHICS
OFF" has no effect because each of said other DRS micro­
computers, 205, is already in "Graphics Off' mode when said

10 "GRAPHICS OFF" is executed. Because the aforementioned
particular ones among said control invoking instructions that
preceded the first message ofthe "Wall Street Week" program
caused all DRS microcomputers, 205, to set their PC-Mi-

15 croKey 1300s to the "Graphics Off' mode and because no
information of the second combining synch command
reached said other microcomputers, 205, and executed
"GRAPHICS ON", the PC-MicroKey 1300 of each of said
other DRS microcomputers, 205, is in "Graphics Off' mode

20 when the third message of example #2 is transmitted.

Thus in example #2, not only does the second combining
synch command cause the combining and the display ofFIG.
lC only at selected subscriber stations and the retaining of
meter information at (and only at) said stations, it also causes

25 selective processing-for example, the selecting of informa­
tion ofdecryption key J at selected stations-that enables the
third combining synch command to have effect only at
selected stations without any selective processing of said

30 third command. 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,

35 "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
additional selective processing.

Significant advantages of simplicity and speed are
40 achieved by devising signal processing apparatus and meth­

ods that minimize the need for selective processing. With
regard to said third combining synch command, for example,
no step of decrypting is required to affect only those stations
that are preprogrammed with decryption key J. Accordingly,

45
no possibility exists that an error in decrypting may occur at
one or more of said stations, causing the combining ofvideo
RAM information and received video information, at said one
or more, not to cease at the proper time and to continue

50 beyond said time (until such time as some subsequent com­
mand may execute "GRAPHICS OFF" or clear information
from said video RAM at said stations). Because no time is
required for decrypting, no possibility exists that some station
may take longer (or shorter) than proper to perform decrypt-

55 ing causing the image of FIG. lA to be displayed at some
monitor, 202M, longer (or shorter) than proper. Perhaps most
important, because no time is required for selective process­
ing ofsaid third command, the time interval that separates the
time ofembedding said third command at said remote station

60 that originates the "Wall Street Week" program and the time
ofceasing caused by said command at DRS microcomputers,
205, can be the shortest possible interval. Making it possible
for said time interval to be the shortest possible interval mini­
mizes the chance that an error may occur in the timing ofthe

65 embedding of said third command at said remote station
causing all DRS microcomputers, 205, to cease combining at
a time that is other than the proper time.
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ing. Buffer, 39E, transfers its received and buffered infonna­
tion, via EOFS Valve, 39F, to matrix switch, 391.

The preferred embodiment of 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 con­
troller, 12, ofsignal processor, 200 (which input performs the
functions of the input from controller, 12, to SPAM-control­
ler, 20SC, shown in FIG. 3). Buffer, 39G, outputs its received

10 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 proces­
sor, 39J, which input is the source of any given instance of
information received and buffered at buffer, 39G, and capac-

15 ity to output selectively, under control of control processor,
39J, any given instance of received infonnation.

EOFS Valves, 39F and 39H, are EOFS valves of the type
described above and transfer the buffered infonnation ofbuff­
ers, 39E and 39G respectively, to matrix switch, 391. Said

20 valves operate under control of control processor, 39J, and
monitor all information, so transferred, continuously for end
offile signals in the fashion described above.

Matrix switch, 391, is a conventional digital matrix switch,
well known in the art oftelephone communication switching,

25 that is configured for the small number of inputs and outputs
required at controller, 39. Matrix switch, 391, operates under
control of control processor, 39J, and has capacity to receive
SPAM signal information from a multiplicity of inputs,
including EOFS Valves, 39E and 39F, and from control pro-

30 cessor, 39J, and to transfer said information to a multiplicity
of outputs, including control processor, 39J; the CPU of
microcomputer, 205; buffer/comparator, 8, of signal proces­
sor, 200; buffer/comparator, 14, of signal processor, 200; and
other outputs. Among such other outputs is one or more

35 (hereinafter called, "null outputs") with capacity for accept­
ing binary infonnation and merely recording said infonnation
at particular memory associated with matrix switch, 391,
thereby overwriting and obliterating information previously
recorded at said memory. The purpose ofsuch a null output is

40 to provide means whereby said switch can automatically
cause information of any selected SPAM message to be dis­
carded rather than transferred to addressed apparatus. (Other
examples of other outputs are cited below.) Matrix switch,
391, also has capacity to receive control infonnation from

45 control processor, 39J, and transfer said information to the
CPU and/or the PC-MicroKey 1300 system of microcom­
puter, 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.

50 Matrix switch, 391, transfers information in such a way that
information inputted at any given input is transferred to a
selected one or ones ofsaid outputs without modification, and
a multiplicity of information transfers can take place simul-
taneously.

Control processor, 39J, has capacity for computing infor-
mation and processing all control information necessary for
controlling all apparatus of decoder, 203 (or such other
decoder as the controller of a given control processor, 39J,
may be installed in). In keeping with the function of control

60 processor, 39J, as the processor at which all controlled func­
tions of controller, 39, are invoked, all aforementioned par­
ticular register memories of controller, 39, are located at
control processor, 39J. The register memories ofcontrol pro­
cessor, 39J, include (but are not limited to) particular SPAM-

65 input-signal register memory whose length in bit locations is
sufficient to contain the longest possible instance of SPAM
command information with associated padding bits; the

The Preferred Configuration of Controller, 39, and SPAM­
Controller,20Se.

Heretofore, this specification has treated the controller of
decoder, 203, (which is controller, 39) and the SPAM input
controller of microcomputer, 205, (which is SPAM-control­
ler, 20SC) as separate controllers. This treatment has served to
show how SPAM messages are transferred from one control­
ler to another, at any given subscriber station.

But, in the preferred embodiment, the controller of the
decoder that detects the SPAM signals ofa combined medium
transmission, at any given subscriber station, and the control­
ler that executes the information of said signals at the micro­
computer that combines the local and broadcast program­
ming, at said station, are one and the same. More precisely,
controller, 39, of decoder, 203, and SPAM-controller, 20SC,
are one and the same (and are called, hereinafter, "controller,
39"). Thus the preferred embodiment of controller, 39, is
configured and preprogrammed not only to control the detect­
ing, correcting, converting, and executing ofcontrolled func­
tions at decoder, 203, but also to input to and execute at
microcomputer, 205, the infonnation of any given detected
SPAM message that is addressed to URS microcomputers,
205.

FIG. 3A shows one such preferred controller, 39.
One aspect of the preferred embodiment of controller, 39,

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

Perfonning forward error correction and protocol conver­
sion and invoking the controlled functions at a series of pro­
cessors, in this fashion, rather than sequentially at one pro­
cessor has significant advantages as regards speed. Inputting
the infonnation of each SPAM signal word to three proces­
sors does take longer than inputting said information to just
one processor. But this is more than offset by the fact that
having three processors rather than just one enables control­
ler, 39, to process the infonnation ofthree signal words simul­
taneously. Control processor, 39J, can invoke and process the
controlled function of a first signal word while processor,
39D, converts the infonnation of a second signal word and
processor, 39B, corrects the infonnation of a third signal
word.

A second aspect ofthe preferred embodiment ofcontroller,
39, is a matrix switch, 391, that operates under control of
control processor, 39J, and can transfer information of
received SPAM signals from buffer, 39E, directly to
addressed apparatus. Transferring said infonnation in this 55

fashion rather than through control processor, 39J, has the
advantage of freeing control processor, 39J, to perfonn other
functions while said information is transferred.

As FIG. 3A shows, each processor, 39B, 39D, and 39J, has
associated RAM and ROM and, hence, constitutes a program­
mabIe 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 conven­
tional buffer that receives, buffers, and transfers binary infor­
mation in fashions well known in the art. Each buffer, 39A
and 39C, transfers its received and buffered infonnation to its
associated processor, 39B and 39D respectively, for process-
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First Word

Example #3

Operating S. P. Systems

Example #3 differs from example #1 injust two respects.
First, example #3 focuses on selected subscriber stations

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 inven­
tion, subscriber stations can be preprogrammed to process
and record monitor information of SPAM commands and
transfer said information to one or more remote data collec­
tion stations where computers process the monitor infonna­
tion 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 preferred
embodiment ofcontroller, 39, and replaces the controller, 39,
and SPAM-controller, 20SC, of example #1. Insofar as mes­
sages addressed to URS microcomputers, 205, are concerned,
the preferred embodiment of controller, 39, is prepro­
grammed to perfonn the controlled functions of the SPAM­
controller, 20SC, of example #1. Thus the preprogrammed
information at the RAM and/or ROM associated with control
processor, 39J, includes, for example, the execute-at-205,
execute-conditional-overlay-at-205, and cease-overlay infor­
mation and the load-run-and-code, conditional-overlay-at­
205, and cease-overlaying-at-205 instructions prepro­
grammed at SPAM-controller, 20SC, in example #1.

In all other respects example #3 is identical to example #1.
Example #3 begins, like example #1, with divider, 4, trans­

ferring the embedded infonnation of the first message to
decoder, 203. In the same fashion that applied in example #1,
receiving said embedded information at decoder, 203, causes
the binary infonnation of said first message to be received,
with error correcting infonnation, at decoder, 203, and
detected at digital detector, 34. Detector, 34, inputs the
detected information to controller, 39, at buffer, 39A.

The first step ofprocessing at controller, 39, takes place at
processor, 39B, where error correction occurs. As said
detected information is inputted, buffer, 39A, receives, buff­
ers, and transfers said infonnation, signal word by signal

mation directly with controller, 20, of signal processor, 200;
and is controlled by said controller, 20. Decryptor, 39K, is
preprogrammed with relevant SPAM infonnation (e.g., infor­
mation ofH, 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 microchip and
communicate with one another, in fashions well known in the

10 art, by means ofthe circuits of said chip. All apparatus of said
chip function, in a fashion well known in the art, at the same
clock speed. Said speed may be the speed ofthe control clock
ofmicrocomputer, 205, communicated to controller, 39, in an
appropriate fashion, well known in the art. Or said speed may

15 be the control clock speed of signal processor, 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 controller, 39.

aforementioned SPAM-header and SPAM-exec register
memories; particular SPAM-Flag-monitor-info, SPAM-Flag-
at-secondary-control-level, SPAM-Flag-executing-second­
ary-command, SPAM-Flag-secondary-Ievel-incomplete,
SPAM-Flag-primary-Ievel-2nd-step-incomplete, SPAM­
Flag-primary-Ievel-3rd-step-incomplete, SPAM-Flag-sec­
ondary-Ievel-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 aforemen­
tioned SPAM-Iength-info, SPAM-mm-fonnat, SPAM-first­
precondition, SPAM-second-precondition, SPAM-last-01­
header-exec register memories; particular SPAM-decryption­
mark, SPAM-primary-input-source, SPAM-secondary­
input-source, SPAM-next-primary-instruction-address,
SPAM-next-secondary-instruction-address, SPAM-execut­
ing-secondary-command, SPAM-last-secondary-01-header­
exec, SPAM-address-of-next-instruction-upon-primary-in-
terrupt, and SPAM-address-of-next-instruction-upon- 20

secondary-interrupt register memories whose functions are
described below; and a plurality of working register memo­
ries that include first-working and second-working register
memories. (With the exception ofthe memories whose names
include the word "working," all the aforementioned register 25

memories are dedicated strictly to the functions described
below and are not used for any other functions.) All prepro­
grammed information associated with the identification and
execution of controlled functions and the aforementioned
conventional instructions that control controller, 39, are pre- 30

programmed at the RAM and/or ROM associated with con­
trol processor, 39J. Examples of said preprogrammed infor­
mation include relevant infonnation of the aforementioned
controlled-function-invoking information, process-Iength­
token instructions, and execute-conditional-overlay-at-205 35

information (that is part of the aforementioned controlled­
function-invoking-@205 infonnation).

Besides being the processor at which all controlled func­
tions of controller, 39, are invoked, control processor, 39J, is
the processor that controls all controlled apparatus of 40

decoder, 203, (except for a decryptor, 39K, described more
fully below) and controls all apparatus described above as
being controlled by SPAM-controller, 20Se. Control proces­
sor, 39J, controls not only buffers, 39E and 39G, valves, 39F
and 39H, and switch, 391, but also processors, 39B and 39D, 45

as well as all other apparatus of decoder, 203, controlled by
controller, 39. Control processor, 39J, has all required trans­
mission capacity for transmitting control instructions to and
receiving control infonnation from all such controlled appa­
ratus. In addition, control processor, 39J, controls the CPU 50

and the PC-MicroKey 1300 system ofmicrocomputer, 205, in
certain SPAM functions and has capacity, via matrix switch,
391, to transmit control infonnation to and receive control
information from said CPU and said PC-MicroKey 1300
system. In certain SPAM functions, controller, 20, of signal 55

processor, 200, controls control processor, 39J, and as FIG.
3A shows, control processor, 39J, has means for communi­
cating control infonnation directly with said controller, 20.
The RAM and/or ROM associated with control processor,
39J, are preprogrammed with all information necessary for 60

controlling all such controlled apparatus.
As FIG. 3A shows, the preferred embodiment ofcontroller,

39, also has a decryptor, 39K. Said decryptor, 39K, is a
conventional decryptor that is identical to decryptor, 10, of
signal processor, 200. Decryptor, 39K, receives inputted 65

information from matrix switch, 391; outputs its infonnation
to buffer, 39H; has means for communicating control infor-
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receiving and processing 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-moni­
tor-processing information. A match results with particular
"01" information. Said match signifies the presence ofmeter­
monitor information in said first message and causes control
processor, 39J, to enter "0" atparticularSPAM-Flag-monitor-
info register memory that is normally "I".

Then automatically control processor, 39J, executes a sec-
ond step of receiving SPAM signal information and receives
the execution segment information in said first message.
Automatically, control processor, 39J, commences accepting
and EOFS valve, 39F, commences transferring additional

15 SPAM signal words. Automatically, 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

20 second quantity. Said second quantity is the smallest number
of signal 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 one signal word, said second quantity
equals said first quantity, and control processor, 39J, records

25 no additional SPAM signal words in the course ofsaid second
step of receiving SPAM signal information.) Automatically,
control processor, 39J, ceases accepting SPAM signal infor­
mation transferred from EOFS valve, 39F.

Then control processor, 39J, processes said execution seg-
30 ment information. Automatically, control processor, 39J,

selects information of the 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

35 memory with controlled-function-invoking information that
is preprogrammed at the RAM and/or ROM associated with
said processor, 39J. A match results with the aforementioned
execute-at-20S information that is identical to the execute-at­
205 information preprogrammed at SPAM-controller, 20SC,

40 of example #1. Said match causes control processor, 39J, to
execute the aforementioned load-run-and-code instructions.
Said instructions cause control processor, 39J, to place "0" at
the aforementioned SPAM-Flag-primary-Ievel-2nd-step-in­
complete register memory and, separately, at SPAM-Flag-

45 primary-Ievel-3rd-step-incomplete register memory, which
information signifies that specific load-run-and-code con­
trolled functions have not been completed, and to place infor­
mation of a particular reentry-address at the aforementioned
SPAM-address-of-next-instruction-upon-primary-interrupt

50 register memory which reentry-address specifies the location
of the next decrypt-process-and-meter-current-message
instruction to be executed when interrupt information of a
detected end of file signal is received by control processor,
39J, from EOFS valve, 39F. Then said instructions cause

55 control processor, 39J, to compare the information at said
SPAM-header memory with preprogrammed header-identi­
fication information and determine a match with particular
preprogranmled "01" information.

Under control of said instructions, said match causes con-
60 trol processor, 39J, automatically to execute a third step of

receiving SPAM signal information and receive the length
token information in said first message. Automatically, con­
trol processor, 39J, commences accepting and EOFS valve,
39F, commences transferring additional SPAM signal words.

65 Automatically, control processor, 39J, receives and records
said words in sequence at said SPAM-input-signal memory
immediately following the last of said second quantity of

word, an to processor, 39B, in a fashion well in the art.
Processor, 39B, receives each word, in tum, with its associ­
ated error correcting information and uses the error correcting
information, in its forward error correcting fashion, to check
the binary information of said word and correct the informa­
tion of said word, as required, then transfers the correct infor­
mation of said word to buffer, 39C, and discards said error
correcting information.

The second step of processing is protocol conversion and
takes place at processor, 39D. Buffer, 39C, receives and buff- 10

ers the corrected information ofeach word, in tum, and trans­
fers 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 word to buffer,
39E.

As buffer, 39E, receives the corrected information of each
word, buffer, 39E, buffers and transfers said information to
EOFS valve, 39F, as quickly as said valve, 39F, is prepared to
receive said information. EOFS valve, 39F, processes said
information, in its end of file signal detecting fashion
described above, to detect information ofan end of file signal
and outputs said information 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 ofeach word,
said switch, 391, transfers said information to a selected out­
put port ofsaid 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 config­
ured to input the output of EOFS Valve, 39F, to control pro­
cessor, 39J, and control processor, 39J, awaits header infor­
mation.

When EOFS valve, 39F, commences transferring the
SPAM information ofthe first message ofexample #3, control
processor, 39J, executes a first step of receiving SPAM mes­
sage information and receives the header information in said
first message. Control processor, 39J, accepts, receives in
turn, and records in sequence at particular SPAM-input-sig­
nal register memory a particular 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 words are eight-bit bytes,
said first quantity is one. Then, automatically, control proces­
sor, 39J, ceases accepting SPAM signal information trans­
ferred from EOFS valve, 39F, and said valve, 39F, com­
mences 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.

Then control processor, 39J, processes said header infor­
mation. Automatically, control processor, 39J, selects infor­
mation of the first H bits at said SPAM-input-signal memory
and records said information ofH bits at said SPAM-header
memory then compares the information at said SPAM-header
memory to the aforementioned II-header-invoking informa­
tion that is "II". No match results.

Because control processor, 39J, and the RAM and ROM
associated with said processor, 39J, are preprogrammed to
process the monitor information ofSPAM commands to pro­
vide viewership data for remote computer processing, not
resulting in a match with said II-header-invoking informa­
tion causes control processor, 39J, to execute particular pre­
programmed evaluate-message-content instructions before
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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 ofsignal words that
can contain one instance of header, execution segment, and
length token information (that is, H+X+L bits). Then, auto­
matically, control processor, 39J, ceases accepting SPAM
signal information transferred from EOFS valve, 39F.

Automatically, control processor, 39J, processes said
length token information. The RAM and ROM associated
with control processor, 39J, are preprogrammed with all 10

information necessary to determine the length ofSPAM com­
mands including information of H, X, L, and H+X; process­
length-token, determine-command-information-word­
length, evaluate-end-condition, calculate-number-of-words­
to-transfer, evaluate-padding-bits-? instructions; and token- 15

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 information. Said preprogrammed instructions and
information cause control processor, 39J, to determine the
number of signal words ofcommand information in said first 20

message in precisely the same fashion that controller, 39,
determined the number of signal words of command infor­
mation in the second message in example #2. Automatically,
control processor, 39J, selects information ofthe first L bits of
information at said SPAM-input-signal memory immediately 25

after the first H+X bits and records said information ofL bits
at SPAM-length-info memory. Said L bits are the length token
of said message. Automatically control processor, 39J, deter­
mines that the information at said SPAM-length-info memory
matches said W-token information, selects said w-bits infor- 30

mation, and processes said information as the numeric value
of MMS-L. Automatically, control processor, 39J, deter­
mines the number of signal words in the command informa­
tion of said second message by adding H+X+L to said w-bits
information ofMMS-L and dividing the resulting sum by the 35

number of bits in one signal word. Automatically control
processor, 39J, places a "0" at particular SPAM-Flag-work­
ing register memory if said command information fills a
whole number of signal words exactly and "I" at said
memory if it does not. Automatically, control processor, 39J, 40

then determines a particular number of signal words to trans-
fer and place information of said number at particular work­
ing register memory.

Next said load-run-and-code instructions cause control
processor, 39J, to execute a fourth step of receiving SPAM 45

signal information and commence receiving all remaining
command information and padding bits in said first message.
Automatically, control processor, 39J, commences accepting
and EOFS valve, 39F, commences transferring additional
SPAM signal words. Automatically, control processor, 39J, 50

receives and records said words in sequence at said SPAM­
input-signal memory immediately following the last of said
third quantity ofsignal words until the total quantity ofSPAM
signal words recorded at said memory equals a particular
fourth quantity. Said fourth quantity is the number at said 55

working register memory. Then, automatically, control pro­
cessor, 39J, compares the information 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 com- 60

mand information of said first message together with any
associated padding bits. Accordingly, not resulting in a match
causes control processor, 39J, to cease accepting SPAM sig­
nal information from EOFS valve, 39F.

On the other hand, resulting in a match means that one full 65

signal word ofpadding bits may follow the last signal word of
said message that contains command information and that

88
said last word must be evaluated to ascertain whether it con­
tains MOVE bit information. Accordingly, under control of
said preprogrammed instructions, resulting in a match causes
control processor, 39J, to receive one additional signal word
from EOFS valve, 39F, to compare said word to particular
preprogrammed information of one EOFS WORD, and to
record said word at said SPAM-input-signal memory imme­
diately following the last of said fourth quantity of signal
words. Said word is 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 information. Then,
whether or not a match has occurred with said information of
one EOFS WORD, said preprogrammed instructions cause
control processor, 39J, to cease accepting SPAM signal infor­
mation from EOFS valve, 39F.

By receiving all command information and padding bits in
said first message in the course of said four steps ofreceiving
SPAM signal information, control processor, 39J, causes
EOFS valve, 39F, to transfer every signal word in said first
message prior to the first word ofthe information segment of
said first message. Accordingly, the next signal word trans­
ferred by said valve, 39F, is the first word of said information
segment, which is the first word ofthe program instruction set
of the "Wall Street Week" combining.

Then said load-run-and-code instructions cause control
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 EOFS
valve, 39F, to control processor, 39J, and to commence trans­
ferring information from control processor, 39J, to the CPU
ofmicrocomputer, 205; transmits an instruction to said CPU
that causes said CPU to commence receiving information
from matrix switch, 391, and loading said information at
particular main RAM in a fashion well known in the art; and
causes matrix switch, 391, to commence transferring infor­
mation from EOFS valve, 39F, to said cpu. Automatically,
microcomputer, 205, commences receiving the information
ofthe program instruction set in said first message, beginning
with the first signal word of said set, and loads said informa­
tion at particular main RAM.

Then, while EOFS valve, 39F, processes the information of
the information segment ofsaid first message to detect the end
offile signal and while microcomputer, 205, loads the infor­
mation of said program instruction set at RAM, said load­
run-and-code instructions cause control processor, 39J, to
commence executing the code portion of said instructions.
The instructions of said portion cause control processor, 39J,
to compare the information at said SPAM-header memory to
particular load-run-and-code-headerinformation that is "01".
A match results (which indicates that said first message con­
tains meter-monitor information). Control processor, 39J is
preprogrammed with evaluate-meter-monitor-format, pro­
cess-this-specific-format, and locate-program-unit instruc­
tions and with format-specification information and offset­
address information, and said match control processor, 39J, to
locate the "program unit identification code" information in
the information at said SPAM-input-signal memory and
record information ofsaid "code" information at SPAM-first­
precondition register memory in the same fashion that
SPAM-controller, 205C, performed these functions in
example #1.
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Then said valve, 39F, commences receiving infonnation of
the eleven EOFS WORDs that constitute the end offile signal
at the end of said first message. Receiving the first EOFS
WORD ofsaid eleven causes EOFS valve, 39F, to commence
retaining information ofsaidWORD, in the fashion described
above, and to cease transferring information to microcom­
puter, 205. Accordingly, microcomputer, 205, ceases loading
information at said RAM. Said valve, 39F, detects and retains
information of the next nine EOFS WORDs in its end of file
signal detection fashion. Then, receiving the eleventh and last
EOFS WORD of said end of file signal causes EOFS valve,
39F, to increment the infonnation at the EOFS WORD
Counter of said valve, 39F, by one then detennine that the
information at said Counter matches the infonnation 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 commence waiting for a control instruction from control
processor, 39J.

Receiving an interrupt signal of EOFS-signal-detected
information from an EOFS valve, 39F or 39H, while under
control of any given set of preprogrammed controlled func­
tion instructions causes control processor, 39J, to execute a
so-called "machine language jump" to a predesignated por-

said first message from EOFS valve, 39F, when each com­
pletes the code portion of said load-run-and-code instruc­
tions.)

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

10 cause control processor, 39J, of the station of FIG. 3 to com­
pare the infonnation at said SPAM-Flag-monitor-info
memory 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

15 commence transferring infonnation from control processor,
39J, to buffer/comparator, 14, ofsignal processor, 200, (while
said switch is simultaneously transferring information from
control processor, 39J, to the CPU ofmicrocomputer, 205); to
transfer to said buffer/comparator, 14, header infonnation

20 that identifies a transmission of monitor infonnation then
particular decoder-203 infonnation that is the source mark of
said decoder, 203, (which source mark is binary infonnation
that is preprogrammed at control processor, 39J) then all of
the received binary information of said first message that is

25 recorded at said SPAM-input-signal memory; then to cause
matrix switch, 391, to cease transferring infonnation from
control processor, 39J, to said buffer/comparator, 14. (Said
received information is complete information ofthe first com­
bining synch command, and said information transmitted to

30 buffer/comparator, 14, is called, hereinafter, the "I st monitor
information (#3).") Then control processor, 39J, enters "I" at
said SPAM-Flag-monitor-info memory, signifYing comple­
tion of the transfer of said 1st monitor infonnation (#3);
completes said collect-monitor-info instructions; and com-

35 mences waiting for interrupt information ofend of file signal,
transmitted by control transmission means.

In due course, EOFS valve, 39F, receives the last signal
word ofthe infonnation segment of said first message, which

40 is the last signal word of said program instruction 7set, and
transfers said word, via matrix switch, 391, to microcomputer,
205, which causes microcomputer, 205, to load said word at
said RAM.

To locate said "code" infonnation, said code portion
instructions cause control processor, 39J, to execute said
evaluate-meter-monitor-fonnat instructions. Said instruc­
tions cause control processor, 39J, to select infonnation of
bits at particular predetermined locations at said SPAM-in­
put-signal memory and record said infonnation at SPAM­
mm-fonnat register memory. Said bits are the bits of the
meter-monitor fonnat field in said first message. Then said
instructions cause control processor, 39J, to compare the
information at said SPAM-mm-fonnat memory with said for­
mat-specification infonnation, detennine a match with par­
ticular A-fonnat information that invokes particular process­
A-fonnat instructions, and execute said instructions. Said
instructions cause control processor, 39J, to place a particular
A-offset-address number at said SPAM-mm-fonnat memory
(thereby overwriting and obliterating the information previ­
ously at said memory) which number specifies the address/
location at the RAM associated with control processor, 39J,
ofthe first bit ofinfonnation that identifies the specific fonnat
of the meter-monitor segment in said first message.

Then said code portion instructions cause control proces­
sor, 39J, to execute the aforementioned locate-program-unit
instructions. Said instructions cause controller, 39J, to add a
particular preprogrammed program-unit-field-start-datum­
location number to infonnation ofsaidA-offset-address num­
ber 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
control processor, 39J, to select preprogrammed binary infor­
mation of a particular preprogrammed datum-cell-Iength
number ofcontiguous bit locations that begin at said first sum
number ofbit locations after a particular predetennined first-
bit location at said RAM and place said binary infonnation at
first-working register memory and to select preprogrammed
binary information of said datum-cell-length number of con­
tiguous bit locations that begin at said second sum number of
locations 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-working memory
information of the bit distance from the first bit location of
said SPAM-input-signal memory to the first bit location of
said program unit field and places at said second-working
memory infonnation of the bit location length of said pro­
gram unit field. Automatically, control processor, 39J, selects 45

binary infonnation of the second-working memory infonna­
tion number of contiguous bit locations at said SPAM-input­
signal memory that begin at the first-working memory infor­
mation number of bit locations after the first bit location at
said memory. Automatically, control processor, 39J, places 50

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 proces- 55

sor, 39J, to place at the aforementioned SPAM-first-precon­
dition memory information of said infonnation at first work­
ing memory. In so doing, control processor, 39J, places said
"code" at said memory. Then the final instructions of said
portion cause control processor, 39J, place "I" at SPAM- 60

Flag-primary-Ievel-3rd-step-incomplete register memory
(thereby overwriting and obliterating the "I" infonnation at
said memory), which" I" signifies the completion ofthe code
step executed by said load-run-and-code instructions.

(At stations that are not preprogrammed to collect monitor 65

information, each control processor, 39J, commences waiting
for interrupt information ofthe end of file signal at the end of
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ting information to matrix switch, 391, and control processor,
39J, commences waiting to receive information of a subse­
quent SPAM header from said switch, 391.

As described in "One Combined Medium" above, running
the information ofsaid program instruction set causes micro­
computer, 205, (and URS microcomputers, 205, at other sub­
scriber stations) to place appropriate FIG. 1A image informa­
tion at particular video RAM. In addition, ruuning said set
also causes microcomputer, 205, after completing placing

10 said image information at said RAM, to transfer particular
number-of-overlay-completed information and instructions
to control processor, 39J. Said information and instructions
cause control processor, 39J, to place the number "00000001"
at particular SPAM-second-precondition register memory at

15 control processor, 39J, signifYing that said image information
represents the first overlay of its associated video program.

Receiving said I st monitor information (#3) causes buffer!
comparator, 14, to compare the information, in said 1st infor­
mation, of the header information that identifies a transmis-

20 sion of monitor information to particular preprogrammed
header-identification-@14 information. A match results with
particular monitored-instruction-fulfilled-identification
information which causes buffer/comparator, 14, to input said
1st monitor information (#3) to onboard controller, 14A.

Receiving said 1st monitor information (#3) causes
onboard controller, 14A, to record the source mark informa­
tion in said 1st information at particular source-mark-@14A
register memory; to record at particular SPAM-input-signal­
@14Aregistermemory all ofthe received binary information

30 of said first message that was recorded at the aforementioned
SPAM-input-signal memory ofcontroller, 39J; and to execute
particular preprogrammed process-monitor-info instruc­
tions. (Onboard controller, 14A, processes the 1st monitor
information (#3) upon receipt, and this processing can occur

35 simultaneously with the loading of the program instruction
set of said first message at RAM at microcomputer, 205,
while control processor, 39J, waits to receive an EOFS-sig­
nal-detected signal from EOFS valve, 39F.) Automatically,
said instructions cause onboard controller, 14A, to compare

40 the information at said source-mark-@14A memory, in a
predetermined fashion, with particular pre-entered source­
identification mark information that onboard controller, 14A,
retains in memory associated with its pre-entered signal
records of monitor information. A match results with that

45 particular decoder-203 source mark information that is asso­
ciated with the aforementioned record of the prior program­
ming displayed at monitor, 202M. Said match causes onboard
controller, 14A, to locate the instance of "program unit iden­
tification code" information in the information at said SPAM-

50 input-signal-@14A register memory in precisely the same
fashion that the code portion instructions of the aforemen­
tioned load-run-and-code instructions caused controller, 39J,
to locate "program unit identification code" information in
information of said first message. (Onboard controller, 14A,

55 is preprogrammed with all information necessary for locating
and processing the information ofall the meter-monitor fields
in any monitor information transmission such as said 1st
monitor information (#3)-said preprogranlilled information
includes, for example, format-specification information,

60 A-format information, and locate-program-unit instructions.)
Automatically, said process-monitor-info instructions cause
onboard controller, 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

65 monitor, 202M, and to compare said first named instance of
"program unit identification code" information to said second
named instance. No match results.

tion of said instructions, in a fashion well known in the art,
and execute the instructions of said portion.

In the case of said load-run-and-code instructions, receiv­
ing 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 ofthe end of file signal
at the end of said 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 afore­
mentioned SPAM-address-of-next-instruction-upon-pri­
mary-interrupt register memory. Said instructions are the
instructions of said run portion. Automatically, said instruc­
tions cause control processor, 39J, to cause matrix switch,
391, to cease transferring information from EOFS valve, 39F,
to the CPU of microcomputer, 205, and to commence trans­
ferring information from control processor, 39J, to said CPU;
to transmit a control instruction to said CPU that causes
microcomputer, 205, to cease loading information at said
main RAM and execute the information so loaded as so­
called "machine executable code" of one so-called "job";
then to transmit the aforementioned discard-and-wait instruc­
tion, via control transmission means, to EOFS valve, 39F. In
so doing, control processor, 39J, completes the instructions of 25

said run portion.
Receiving said discard-and-wait instruction causes EOFS

valve, 39F, to set the information at said EOFS WORD
Counter to "00000000", to transmit the aforementioned com­
plete-and-waiting information to control processor, 39J, as a
second interrupt signal, then to commence waiting for a fur­
ther control instruction from control processor, 39J.

Automatically said load-run-and-code instructions cause
control processor, 39J, to compare the information at said
SPAM-Flag-primary-Ievel-3rd-step-incomplete memory
with particular preprogrammed "I" information. 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-code instructions.

Having completed the controlled functions of said first
message, automatically control processor, 39J, prepares to
receive the next SPAM message. Automatically, control pro­
cessor, 39J, determines, in a predetermined fashion, that
EOFS valve, 39F, is the primary input to control processor,
39J, of SPAM message information; 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 preprogrammed
cause-retention-of-exec information that is "01". A match
results which causes control processor, 39J, to place at the
aforementioned SPAM-last-01-header-exec register memory
information of the information at said SPAM-exec memory.
Being preprogrammed to collect monitor information, con­
trol processor, 39J, automatically compares the information
at said SPAM-Flag-monitor-info memory with particular pre­
programmed "0" information. No match results which indi­
cates that control processor, 39J, has completed collect-moni­
tor-info instructions in respect to said first message. Then,
automatically, control processor, 39J, causes all apparatus of
control processor, 39J, to delete from memory all information
of said first message except information at said SPAM-first­
precondition and SPAM-Iast-Ol-header-exec memories.
Finally, after receiving said complete-and-waiting informa­
tion from EOFS valve, 39F, control processor, 39J, causes
said valve, 39F, to commence processing inputted signal
words, in its preprogrammed detecting fashion, and output-
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Example #3

Second Message

Operating S. P. Systems

received instances of monitor information of the particular
program unit and source mark.

Subsequently, the embedded information of the second
message of the "Wall Street Week" program is inputted to
decoder, 203. Receiving said embedded information at
decoder, 203, causes the SPAM information of said second
message to be detected at detector 34; inputted to controller,

15 39, at buffer, 39A; checked and corrected, as necessary, at
processor, 39B; converted into locally usable binary informa­
tion at processor, 39D; and processed by EOFS valve, 39F, in
the end offile signal detecting fashion ofsaid valve, 39F, with
all these functions occurring in the same fashions that applied
to the SPAM information of the first message.

When EOFS valve, 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 preprogrammed instruc­
tions at the RAM and ROM associated with said processor,
39J, and to process, in particular, the information of said
header. Automatically, control processor, 39J, accepts the
smallest number ofsignal words that can contain one instance
ofheader information, records the information of said words
in sequence at SPAM-input-signal register memory, then
ceases accepting SPAM signal information transferred from
EOFS valve, 39F. Automatically, control processor, 39J,
selects information of the first H bits at said SPAM-input­
signal memory and records said information of H bits at
SPAM-header memory then compares the information at said
SPAM-header memory to the aforementioned II-header-in­
voking information that is "II". No match results.

Not resulting in a match causes control processor, 39J, first,
40 to execute the aforementioned evaluate-message-content

instructions then to receive and process the execution seg­
ment information in said second message. Automatically,
control processor, 39J, compares the information at said
SPAM-header memory with preprogrammed invoke-moni-

45 tor-processing information. A match results with particular
"00" information. Said match signifies the presence ofmeter­
monitor information in said second message and causes con­
trol processor, 39J, to enter "0" at SPAM-Flag-monitor-info
register memory that is normally "I". Then, automatically,

50 control processor, 39J, commences 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

55 equals the smallest number of signal words that can contain
one instance of header and execution segment information;
then ceases accepting SPAM signal information from EOFS
valve, 39F. Automatically, control processor, 39J, selects
information of the first X bits of information at said SPAM-

60 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 ROM associated with

65 said processor, 39J. A match results with the aforementioned
execute-conditional-overlay-at-205 information that is iden­
tical to the execute-conditional-overlay-at-205 information

The content of the 1st monitor information (#3) [more
particularly, the information of the command execution seg­
ment 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 execu­
tion segment ofthe I st monitor information (#3) causes signal
processor, 200, to assemble the this new monitor record in a
particular format ofa combined video/computer medium dis­
play and to include a particular record format field within said
format identifying the format ofsaid record. (Were the execu­
tion segment of said command ofthe aforementioned pseudo
command, signal processor, 200, would initiate a record for a
conventional television program.) From the command meter­
monitor segment ofthe I st monitor information (#3), onboard
controller, 14A, selects and records at 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" trans­
mission, and the day of the particular transmission within a
one hundred year period. In a predetermined fashion, onboard
controller, 14A, also records in a particular monitor record
field location at said record location a particular display unit
identification code that identifies monitor, 202M, as the dis­
play apparatus of said new monitor record. In a predeter­
mined fashion, signal processor, 200, records date and time
information received from clock, 18, in first and last particu­
lar time field locations at said record location that document
the date and time respectively of the first and of the last

Not resulting in a match causes onboard controller, 14A, to
cause signal processor, 200, to record said record of prior
programming at recorder, 16. Automatically, under control of
said process-monitor-info instructions, onboard controller,
transmits to controller, 20, a particular preprogrammed
instruct-to-record instruction that causes controller, 20, to
cause onboard controller, 14A, to transmit the monitor record
ofsaid prior programming to recorder, 16, in a predetermined
fashion and that causes controller, 20, to cause recorder, 16, to
record said monitor record information in a predetermined 10

fashion. (Certain transfer functions caused by said transmis­
sion 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 record that reflects
the new "Wall Street Week" programming. Automatically,
said instructions cause onboard controller, 14A, in a prede­
termined fashion, to delete all information at the monitor 20

record location of said monitor record ofprior progrannning
except the source mark information associated with said
record; to record information of said first named instance of
"program unit identification code" information (which is the
"program unit identification code" ofsaid "Wall Street Week" 25

program to a particular "program unit identification code"
location at said record location; to select particular informa­
tion located at said SPAM-input-signal-@14A register
memory and record information at said record location; to 30

select particular preprogrammed record format information
that identifies the format of the information at said record
location and place information of said information at a par­
ticular location at said record location and, separately, at a
particular format comparison location; and finally, to discard 35

all unrecorded information of said I st monitor information
(#3) and commence waiting for the next inputted instance of
monitor information.
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preprogrammed at SPAM-controller, 20SC, of example #1.
Said match causes control processor, 39J, to execute the
aforementioned conditional-overlay-at-205 instructions.
Said instructions cause SPAM-controller, 20SC, to execute
"GRAPHICS ON" at the PC-MicroKey System of micro­
computer, 205, if the information of the program unit field in
the meter-monitor information of said second message
matches the information at said SPAM-first-precondition reg­
ister memory and the information ofthe overlay number field
in said meter-monitor information matches the information at
said SPAM-second-precondition register memory.

Automatically, said conditional-overlay-at-205 instruc­
tions cause control processor, 39J, to receive and process the
length token information in said second message. Automati­
cally, control processor, 39J, recommences accepting addi­
tional 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 ofheader, execution segment, and length
token information; then ceases accepting SPAM signal infor­
mation from EOFS valve, 39F. Under control of the same
preprogrammed instructions that controlled the processing of
the length token of the first message, control processor, 39J,
processes the length token ofthe second message in the same
fashion that applied to the first message but with one excep­
tion. Control processor, 39J, determines that the length token
of said second message matches X-token information, when
compared with token-comparison information, 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 process said 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
processor, 39J, determines a particular number of 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 and bits at said SPAM-input-signal
memory in precisely the same fashion that applied in the case
of the first message. Automatically, control processor, 39J,
recommences accepting additional SPAM signal words from
EOFS valve, 39F, and 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 number at
said working register memory. Then, if the command infor­
mation in said second message does not fill a whole number of
signal words exactly, control processor, 39J, automatically
ceases accepting SPAM signal information from EOFS valve,
39F. But if, instead, said command information does fill a
whole number of signal words exactly, automatically control
processor, 39J, receives one additional signal word from
EOFS valve, 39F; compares said word to information of one
EOFS WORD; records said word at said SPAM-input-signal
memory immediately following the information already
recorded at said memory; receives one more signal word from
EOFS valve, 39F, and records said word at said SPAM-input­
signal memory immediately following the information of
said one additional signal word if said additional word
matched said information of one EOFS WORD at the afore-
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mentioned comparing; and ceases accepting SPAM signal
information 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.

10
Then, in order to locate the information ofthe program unit

and overlay number fields in the meter-monitor information
of said second message, said conditional-overlay-at-205
instructions cause control processor, 39J, to execute said

15 evaluate-meter-monitor-format instructions and said instruc­
tions cause control processor, 39J, 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. Auto­
matically, control processor, 39J, selects information of the

20 bits of the meter-monitor format field in said first message,
records said information at SPAM-mm-format register
memory, compares the information at said memory with for­
mat-specification information, determines a match with
B-format information that invokes process-B-format instruc-

25 tions that cause control processor, 39J, to place at said SPAM­
mm-format memory a particular B-offset-address number
that is different from the aforementioned A-offset-address
number and that specifies the RAM address/location of the
first bit ofinformation that identifies the specific format ofthe

30 meter-monitor segment in said second message.
Then said conditional-overlay-at-205 instructions cause

control processor, 39J, to execute the aforementioned locate­
program-unit instructions and locate the program unit field in
the meter-monitor information of said second message in the

35 same fashion that applied in the case of the first message.
Automatically, controller, 39J, adds the aforementioned pro­
gram-unit-field-start-datum-location number to information
ofsaid B-offset-address number and records the resulting first
sum then adds the aforementioned program-unit-field-

40 length-datum-location number to information of said B-off­
set-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

45 the first bit location at said SPAM-input-signal memory to the
first bit location of said field. Automatically, control proces­
sor, 39J, places said information at first-working register
memory then selects second information ofthe length of said
program unit field in contiguous bit locations and places said

50 second information at second-working register memory.
Automatically, control processor, 39J, selects binary infor­
mation of the second-working memory information number
of contiguous bit locations at said SPAM-input-signal
memory that begin at the first-working memory information

55 number of bit 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, places at said memory information of
the unique "program unit identification code" that identifies

60 the program unit of said "Wall Street Week" program.
Then said conditional-overlay-at-205 instructions cause

control processor, 39J, to compare the information at said
first-working memory to the information at the aforemen­
tioned SPAM-first-precondition register memory (which is

65 the same unique code). A match results (which indicates that
control processor, 39J, executed the aforementioned load­
run-and-code instructions under control ofthe first message.)
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and causes said microcomputer, 205, to restore efficient
operation in a fashion described more fully below.)

At the subscriber station ofFIG. 3 (and at URS microcom­
puters, 205, at other subscriber stations where information at
first-working memory matches information at SPAM-sec­
ond-precondition memory), said match causes control pro­
cessor, 39J, to cause matrix switch, 391, to cease transferring
information from EOFS valve, 39F, to control processor, 39J,
and commence transferring information from control proces-

10 sor, 39J, to the PC-MicroKey System ofmicrocomputer, 205;
to transmit the instruction, "GRAPHICS ON", to said PC­
MicroKey System; and to complete said conditional-overlay­
at-205 instructions, the controlled functions of the second
combining synch command, and the controlled functions of

15 said second message.
At the subscriber station ofFIG. 3 (and at URS microcom­

puters, 205, at other subscriber stations), said instruction,
"GRAPHICS ON", causes said PC-MicroKey System to
combine the progrannning of FIG. lA and of FIG. IB and

20 transmit the combined programming to monitor, 202M,
where FIG. lC is displayed.

Automatically, the preprogrammed instructions that con­
trol control processor, 39J, cause said processor, 39J, to pre­
pare to receive the next SPAM message. Automatically, con-

25 trol processor, 39J, determines, in a predetermined fashion,
that EOFS valve, 39F, is the primary input to control proces­
sor 39J of SPAM message information; causes matrix
switch, 391, to commence transferring information from
EOFS valve, 39F, to control processor, 39J; determines that

30 the information at said SPAM-header memory does not match
the aforementioned cause-retention-of-exec information that
is "01".

Then, being preprogrammed to collect monitor informa­
tion, control processor, 39J, automatically compares the

35 information at said SPAM-Flag-monitor-info memory with
particular preprogrammed "0" information. A match results.
Said match causes control processor, 39J, to execute particu­
lar ones of its preprogrammed collect-monitor-information
instructions. Under control of said ones, control processor,

40 39J, transfers to the buffer/comparator, 14, of signal proces­
sor 200 header information that identifies a transmission of
mocitor'information then the aforementioned decoder-203
source mark information then all ofthe received binary infor­
mation ofsaid second message that is recorded at said SPAM-

45 input-signal memory. (Said information is complete informa­
tion of the second combining synch command, and said
information transmitted to buffer/comparator, 14, is called,
hereinafter, the "2nd monitor information (#3).") Then con­
trol processor, 39J, enters "I" at said SPAM-Flag-monitor-

50 info memory, completes said collect-monitor-info instruc­
tions and continues the conventional preprogrammed
inst~ctions of said control processor, 39J.

Automatically control processor, 39J, deletes from
memory all information of said second message and com­

55 mences waiting to receive the binary information of a subse­
quent SPAM header from matrix switch, 391.

At signal processor, 200, receiving said 2nd monitor infor­
mation (#3) causes buffer/comparator, 14, to determine that
the header information, in said 2nd monitor information (#3),

60 that identifies a transmission ofmonitor information matches
the aforementioned monitored-instruction-fulfilled- identifi­
cation information which causes buffer/comparator, 14, to
input said 2nd monitor information (#3) to onboard control-
ler,14A.

Receiving said 2nd monitor information (#3) causes
onboard controller, 14A, to record the source mark informa­
tion in said 2nd monitor information (#3) at source-mark-

Said match causes control processor, 39J, to continue execut­
ing said conditional-overlay-at-205 instructions.

(As described in the case ofthe second message ofexample
#1, at any subscriber station where information at first-work­
ing register memory fails to match information at SPAM­
first-precondition register memory, said failing to match
causes the control processor, 39J, of said station to clear all
SPAM information from main and video RAMs ofthe micro­
computers, 205, of said stations and, themselves, to discard
all information of said second message and commence wait­
ing for the binary information ofa subsequent SPAM header.)

Next said conditional-overlay-at-205 instructions cause
control processor, 39J, to execute the aforementioned locate­
overlay-number instructions and locate the overlay number
field in said meter-monitor information in the same fashion
that the information of the program unit field is located. Said
locate-overlay-number instructions cause controller, 39J, to
add a particular preprogrammed overlay-number-field-start­
datum-location number (that is different from the aforemen­
tioned program-unit-field-start-datum-Iocation number) to
information of said B-offset-address number and record the
resulting first sum then add a particular preprogrannned over­
lay-number-field-Iength-datum-Iocation number to informa­
tion of said B-offset-address number and record the resulting
second sum. Next said instructions cause control processor,
39J, to select preprogrammed binary information ofthe afore­
mentioned datum-cell-Iength number of contiguous bit loca­
tions that begin at said first sum number ofbit locations after
the aforementioned first-bit location at said RAM and place
said binary information at first-working register memory and
to select preprogrannned binary information of said datum­
cell-length number of contiguous bit locations that begin at
said second sum number oflocations after said first-bit loca­
tion and place said binary information at second-working
register memory. In so doing, control processor, 39J, places at
said first-working memory information of the bit distance
from the first bit location of said SPAM-input-signal memory
to the first bit location ofsaid overlay number field and places
at said second-working memory information ofthe number of
contiguous bit locations in said overlay number field. Auto­
matically, control processor, 39J, selects binary information
of the second-working memory information number of con­
tiguous bit locations at said SPAM-input-signal memory th~t

begin at the first-working memory information number ofbIt
locations after the first bit location at said memory. Automati­
cally, control processor, 39J, places said binary information at
said first-working memory (thereby overwriting and obliter­
ating the information previously there). In so doing, control
processor, 39J, selects from the information at said SPAM­
input-signal memory and records at said first-working
memory the information of said overlay number field. (After
the information ofsaid overlay field is placed at said memory,
the information at said memory is "00000001".)

Then said conditional-overlay-at-205 instructions cause
control processor, 39J, to compare the information at said
first-working memory to the "00000001" information at the
aforementioned SPAM-second-precondition register
memory. A match results (indicating that microcomputer,
205, has completed placing appropriate FIG. lA image infor­
mation at video RAM).

(As described in the case ofthe second message ofexample
#1, at any subscriber station where information at first-work­
ing register memory fails to match information at SPAM­
second-precondition memory, the control processor, 39J, of 65

said station interrupts the operation ofthe CPU of said micro­
computer, 205, in an interrupt fashion well known in the art,
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Example #3

Third Message

Operating S. P. Systems

Subsequently, the embedded information ofthe third mes­
sage of the "Wall Street Week" program is inputted to
decoder, 203. Just as with the information of the first and
second messages, receiving the embedded information of
said third message causes the SPAM information of said
message to be detected at detector, 34, and inputted to con­
troller, 39, at buffer, 39A; checked and corrected, as neces­
sary, at processor, 39B; converted into locally usable binary
information at processor, 39D; and processed for end of file
signal information at EOFS valve, 39F.

When EOFS valve, 39F, commences transferring the
SPAM information of said third message, control processor,
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 EOFS valve, 39F. Auto­
matically, control processor, 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 com­
pares the information at said SPAM-header memory to the
aforementioned II-header-invoking information that is "11".
No match results.

Not resulting in a match causes control processor, 39J, first,
to execute evaluate-message-content instructions then to
receive and process the execution segment information in said
third message. Automatically, control processor, 39J, com­
pares the information at said SPAM-header memory with
preprogrannned invoke-monitor-processing information. No
match results which signifies the absence of meter-monitor
information in said third message. Accordingly, the informa­
tion at said SPAM-Flag-monitor-info register memory
remains "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 ofsignal
words that can contain one instance of header and execution
segment information; then ceases accepting SPAM signal
information from EOFS valve, 39F. Automatically, control
processor, 39J, selects information ofthe first 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 compares the information at said
SPAM-exec memory with controlled-function-invoking
information that is preprogrannned at the RAM and/or ROM

The particular overlay information ofthe 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 par­
ticular field of said new monitor record a count, starting with
"1" for said first overlay, ofthe number ofoverlays processed
in the course of said program unit. It increments by one a
separate monitor record count of the aggregate number of
overlays displayed at monitor, 202M, over a particular calen-

10 dar month period. And it increments by one a separate moni­
tor record count ofthe aggregate number of combinings pro­
cessed by all receiver station apparatus over a particular time
period.

@14A register memory; to record, at particular SPAM-input­
signal-@14A register memory, all of the received binary
information of said first message 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 infor­
mation. A match results with the aforementioned decoder­
203 source mark information. Said match causes onboard
controller, 14A, to locate the instance of "program unit iden­
tification code" information at said SPAM-input-signal­
@14A register memory, in the fashion described above; to
locate the instance of "program unit identification code"
information in the aforementioned new monitor record; and 15

to compare said first named instance to said second named
instance. A match results. Under control of said process­
monitor-info instructions, said match causes onboard con­
troller, 14A, to record date and time information, received
from clock, 18, at the aforementioned last particular time field 20

ofsaid new monitor record and, in a predetermined fashion, to
compare the meter-monitor format field at said SPAM-input­
signal-@14Aregister memory to the aforementioned record
format field associated with said monitor record. No match
results which indicates that said 2nd monitor information (#3) 25

contains new information. Not resulting in a match causes
onboard controller, 14A, ina predetermined fashion, to evalu-
ate said new information and modify the information content
of said new monitor record by adding and/or deleting and/or
replacing information. One element of information modified 30

at said new monitor record is said record format information
which is replaced with new record format information that
specifies 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 35

unrecorded information ofsaid 2nd monitor information (#3)
and commence waiting for the next inputted instance ofmoni-
tor information.

The new information content of the 2nd monitor informa­
tion (#3) causes controller, 20, to modifY the information of 40

said new monitor record in a particular fashion. The com­
mand meter-monitor segment information of the minute of
the particular transmission within a particular one month
period provides new information. By comparing said infor­
mation with date and time information from clock, 18, in a 45

predetermined fashion, controller, 20, determines whether
said "Wall Street Week" programming is being displayed at
the time of its original transmission or whether it has been
so-called "time shifted"; that is, recorded at one time an a
receiver station video tape recorder and played back at a 50

subsequent time. Ifcontroller, 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 transmis­
sion within a one hundred year period from said monitor 55

record, modifies the record format field with information that
distinguishes said new record as a record of a display of an
original transmission, and enters all other recorded informa­
tion of said new monitor record into the particular fields of
said format. If controller, 20, determines that the original 60

transmission has been time shifted, controller, 20, modifies
the record format field with information that distinguishes
said new record as a record ofa time shifted display, enters all
previously recorded information within the proper fields of
said format, and records the new information ofthe minute of 65

the particular transmission within a particular one month
period.
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Example #4

Operating Signal Processor Systems

In example #4, the first and second messages are both
partially encrypted, and the combining of FIG. lA and FIG.
IB infonnation occurs only at selected subscriber stations
where the information of said messages causes decrypting
and collecting ofmeter information as well as combining. In
addition, the infonnation of said messages also causes the
collecting of monitor information at selected ones of said
selected stations which selected ones are preprogrammed to
collect monitor infonnation in the fashion of example #3. In
example #4, all appropriate apparatus of the subscriber sta­
tion of FIG. 3 are preprogrammed to collect monitor infor­
mation, 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 ofmonitor infonna­
tion collection in one particular respect. The second message
of example #2 causes particular monitor infonnation to be
recorded at those particular stations, preprogrammed to col­
lect monitor infonnation, where microcomputers, 205, fail to
satisfy either condition of the invoked conditional-overlay­
at-205 instructions. Thus the monitor information collected in
example #4 documents not only what programming is dis­
played at the subscriber station monitors, 202M, of the
present invention but also the efficiency ofthe operation ofthe
system of subscriber station microcomputers, 205. Said
monitor information also provides statistics on those particu­
lar subscriber stations that tune to and process the program­
ming of said "Wall Street Week" program but cannot display
FIG. lC combined medium image infonnation because said
particular stations are preprogrammed with decryption key
information ofJ but not of Z. Such statistics enable program­
ming suppliers 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 transmit­
ted, all infonnation of the execution segment, the meter­
monitor segment, and the program instruction set in the infor­
mation segment are encrypted, using standard encryption
techniques that encrypt binary information without altering
the number ofbits in said infonnation. However, the cadence

is preprogrammed with particular additional conventional
instructions if H+X fills a whole number of signal words
exactly. Before infonnation of said third message at said
SPAM-header memory is deleted, said particular instructions
cause control processor, 39J, to compare said infonnation to
particular preprogrannned "10" infonnation. 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 memory to infonna-

10 tion of one EOFS WORD; to receive one additional signal
word from EOFS valve, 39F, if said last word matches said
information of one EOFS WORD; then to cease accepting
SPAM signal infonnation from EOFS valve, 39F. In this
fashion, control processor, 39J, ensures automatically that the

15 next signal 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 mes­
sage.

Then, having deleted from memory all infonnation of said
20 third message, automatically control processor, 39J, com­

mences waiting to receive the binary infonnation of a subse­
quent SPAM header from matrix switch, 391.

associated with said processor, 39J. A match results with the
aforementioned cease-overlay infonnation causing control
processor, 39J, to execute the aforementioned cease-overlay­
ing-at-205 instructions.

Automatically, said instructions cause control processor,
39J, to cause matrix switch, 391, to cease transferring infor­
mation from EOFS valve, 39F, to control processor, 39J, and
commence transferring infonnation from control processor,
39J, to the PC-MicroKey System of microcomputer, 205; to
transmit the instruction, "GRAPHICS OFF", to said PC­
MicroKey System; to cause matrix switch, 391, to cease trans­
ferring information from control processor, 39J, to said PC­
MicroKey System and commence transferring infonnation
from control processor, 39J, to the CPU of microcomputer,
205; then to transmit the aforementioned clear-and-continue
instruction (the function of which is described more fully
below) to said CPU; and finally, to cause matrix switch, 391,
to cease transferring infonnation from control processor, 39J,
to said CPU. In so doing, control processor, 39J, completes
said cease-overlaying-at-205 instructions.

At the subscriber station ofFIG. 3 (and at URS microcom­
puters, 205, at other subscriber stations), said instruction,
"GRAPHICS OFF", causes said PC-MicroKey System to
cease combining the progrannning ofFIG. lA and ofFIG. IB
and commence transmitting to monitor, 202M, only the com- 25

posite video programming received from divider, 4, (which
causes monitor, 202M, to commence displaying only said
video programming). And said clear-and-continue instruc­
tion causes microcomputer, 205, to commence processing in
a predetermined fashion (which fashion may be determined 30

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 processor, 39J to prepare to
receive the next instance ofSPAM message infonnation in the 35

following fashion.
Automatically, control processor, 39J, determines, ina pre­

determined fashion, that EOFS valve, 39F, is the primary
input to control processor, 39J, of SPAM message infonna­
tion; causes matrix switch, 391, to commence transferring 40

information from EOFS valve, 39F, to control processor, 39J;
determines that the information at said SPAM-header
memory does not match said cause-retention-of-exec infor­
mation that is "01"; then, being preprogrammed to collect
monitor information, compares the infonnation at said 45

SPAM-Flag-monitor-info memory with particular prepro­
grammed "0" information. No match results, and receiving
said third message does not cause control processor, 39J, to
transmit monitor information to buffer/comparator, 14, of
signal processor, 200. Automatically, control processor, 39J, 50

completes said collect-monitor-info instructions and contin­
ues the conventional preprogrammed instructions ofsaid con­
trol processor, 39J.

Automatically control processor, 39J, deletes from
memory all infonnation ofsaid third message, but in so doing, 55

control processor, 39J, may perform particular functions that
are not perfonned in deleting from memory infonnation of
the first and second messages. Control processor, 39J, has
received all command infonnation in said third message but
may not have received all padding bits. Ifthe command infor- 60

mation in the smallest number of signal words that can con­
tain one instance of header and execution segment infonna­
tion fills a whole number of signal words exactly, the last
signal word of said command infonnation may contain no
MOVE bits and be followed by one full signal word of pad- 65

ding bits. To ensure that all padding bits of said third message
are transferred from EOFS valve, 39F, control processor, 39J,
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converted into locally usable binary information at processor,
39D; and processed for end offile signal information at EOFS
valve,39F.

Receiving said first message causes the apparatus of the
station of FIG. 3, in the following fashion, to decrypt the
encrypted portions of said message; to execute the controlled
functions of the decrypted infonnation of said message; to
collect meter infonnation and monitor infonnationrelating to
said message; and in the fashion described more fully below

10 in "Operating Signal Processing Systems ... Signal Record
Transfer," to transfer meter infonnation and monitor infor­
mation to one or more remote processing stations, causing
said stations to process said information.

When EOFS valve, 39F, commences transferring the
15 SPAM message information of said first message, control

processor, 39J, automatically accepts the smallest number of
signal words that can contain H bits; records the infonnation
of said words at SPAM-input-signal register memory; ceases
accepting SPAM message infonnation from EOFS valve,

20 39F; selects information of the first H bits at said SPAM­
input-signal memory; records said infonnation at SPAM­
header memory; and compares the information recorded at
said memory to the aforementioned II-header-invoking
information that is "II ". No match results.

Not resulting in a match causes control processor, 39J, first,
to execute the aforementioned evaluate-message-content
instructions (because the stations ofFIG. 3 is preprogrammed
to collect monitor information) then to receive and process
the execution segment information in said first message.

30 Automatically, control processor, 39J, compares the infonna­
tion at said SPAM-header memory with preprogrammed
invoke-monitor-processing information. A match results with
particular "01" information. Said match signifies the pres­
ence ofmeter-monitor infonnation (albeit encrypted) in said

35 first message and causes control processor, 39J, to enter "0" at
the aforementioned SPAM-Flag-monitor-info register
memory. Then control processor, 39J, recommences accept­
ing additional SPAM signal words from EOFS valve, 39F;
receives and records said words at said SPAM-input-signal

40 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 infonnation
from EOFS valve, 39F; selects infonnation of the first X bits

45 ofinfonnation at said SPAM-input-signal memory immedi­
ately after the first H bits; records said information at said
SPAM-exec memory, and compares the information at said
memory with the aforementioned controlled-function-invok­
ing infonnation. A match results with particular prepro-

50 grammed this-message-addressed-to-200 infonnation.
In examples #1 and #2, whenever controller, 39, deter­

mined matches with either this-message-addressed-to-205
information or this-message-addressed-to-200 information,
controller, 39, transferred the entire message containing the

55 identified information to the addressed apparatus. But in the
preferred embodiment, controller, 39, may be prepro­
grammed to transfer, by control infonnation transmission
means, only particular infonnation ofany given message that
contains this-message-addressed-to-200 infonnation. The

60 first and second messages of example #4 illustrate instances
of such transferring.

Said match with this-message-addressed-to-200 infonna­
tion causes control processor, 39J, automatically to execute
particular preprogrammed transfer-header-and-exec-seg­

65 info-to-200 instructions. Automatically, said instructions
cause control processor, 39J, to transfer to controller, 20, of
signal processor, 200, via control information transmission

information ofsaid message remains unencrypted. More pre­
cisely, the "01" header, any padding bits added at the end of
the infonnation 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 of file signal are not, strictly
speaking, cadence infonnation because they provide no infor­
mation as to the location of the header that follows such a
message.) Like the second message of example #2, the first
message ofexample #4 is only partially encrypted in order to
enable subscriber stations that lack capacity to decrypt said
message to process accurately the cadence information of
said message.

In example #4, the encryption of the execution segment of
said first message is done in such a fashion that, after encryp­
tion, said segment is identical to a particular execution seg­
ment that addresses DRS signal processors, 200, and instructs
said processors, 200, to use a particular decryption key Z
(different from the decryption key J that decrypted the second
message of example #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 instruction field.
Accordingly, the length of said first message, the number of
bits in its meter-monitor segment, the information of the 25

meter-monitor format field, and the numeric value ofMMS-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" programming are
transmitted, control invoking instructions are embedded at
said program originating studio and transmitted to all sub­
scriber stations. Among said instructions are particular
instructions, cited in example #2, that set PC-MicroKey
Model 1300 Systems to the "Graphics Off' mode, and also
instructions that command DRS microcomputers, 205, to
clear all RAM (except RAM containing operating system
information). In addition (and not described in "One Com­
bined Medium"), said instructions also include particular
instructions that cause information ofzero to be placed at the
aforementioned SPAM-first-precondition and SPAM-sec­
ond-precondition register memories. Accordingly, at the out­
set ofexample #4, no PC-MicroKey 1300 is in "Graphics On"
mode; no microcomputer, 205, contains any image infonna­
tion at video RAM; and no "program unit identification code"
information exists at the SPAM-first-precondition register
memory of any control processor, 39J.

At the outset ofexample #4, infonnation of" I" is at each of
the aforementioned SPAM-Flag-monitor-info, SPAM-Flag­
at-secondary-control-level, SPAM-Flag-executing-second­
ary-command, SPAM-Flag-secondary-Ievel-incomplete,
SPAM-Flag-primary-Ievel-2nd-step-incomplete, SPAM­
Flag-primary-Ievel-3rd-step-incomplete, SPAM-Flag-sec­
ondary-Ievel-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 configured to transfer SPAM message infonnation from
EOFS valve, 39F, to control processor, 39J.

Example #4 begins, like example #3, with divider, 4, trans­
ferring the embedded infonnation of said first message to
decoder, 203. In the same fashion 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;
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means, an interrupt signal that interrupts the operation ofsaid
controller, 20, in a fashion well known in the art, then par­
ticular 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
information then infonnation of the header and execution
segment of said first message (that is, infonnation of the
information recorded at said SPAM-header and SPAM-exec
memories).

Receiving said interrupt signal and information causes 10

controller, 20, to compare the information of said execution
segment to the aforementioned controlled-function-invok­
ing-@200 information and determine a match with particular
decrypt-with-key-Z infonnation that instructs controller, 20,
to cause the decryption ofthe received binary signal infonna- 15

tion of said first message with decryption key Z.
(At subscriber stations whose URS signal processors, 200,

are not preprogranlilled with infonnation of said key Z, the
information of said execution segment fails to match any
controlled-function-invoking-@200 information. Automati- 20

cally, failing to match causes the controllers, 20, of said
stations to cause the control processors, 39J, ofsaid stations to
discard all infonnation of said first message by causing
matrix switch, 391, to transfer all information inputted from
EOFS valve, 39F, to its null output; then causing EOFS valve, 25

39F, to transfer all received SPAM information until an end of
file signal is detected; then, after said signal is detected,
causing said valve, 39F, to discard its recorded information of
said end of file signal; causing matrix switch, 391, to com­
mence transferring all infonnation inputted from EOFS 30

valve, 39F, to control processor, 39J; and, itself, deleting all
recorded infonnation of said message and commencing to
wait for inputted infonnation of a SPAM header.)

However, the subscriber station of FIG. 3 is prepro­
grammed with all information needed to decrypt said first 35

message. The aforementioned at-39J infonnation and match
with decrypt-with-key-Z infonnation cause controller, 20, to
execute particular preprogrammed decrypt-with-Z-at-39K
instructions. Said instructions cause controller, 20, to select
particular preprogrammed key information of Z and transfer 40

said key information to decryptor, 39K, of controller, 39.
Then said decrypt-with-Z-at-39K instructions cause control­
ler, 20, to compare said infonnation ofthe header transferred
from control processor, 39J, to particular preprogrammed
header-identification-@200 infonnation and to determine 45

that said infonnation of the header matches particular "01"
header infonnation. Said match causes controller, 20, auto­
matically to transmit a particular decrypt-in-a-Ol-or-ll­
header-message-fashion instruction to decryptor, 39K.

Receiving said key infonnation and said last named 50

instruction causes decryptor, 39K, to commence using said
key infonnation as its key for decryption and decrypting
inputted infonnation in a predetennined Ol-or-ll-header­
message fashion that is described more fully below.

Then said decrypt-with-Z-at-39K instructions cause con- 55

troller, 20, to transmit to control processor, 39J, a particular
decrypt-process-and-meter-a-Ol-or-ll-header-message
instruction and particular decryption mark information ofkey
Z that identifies Z as the decryption key. Receiving said
instruction and mark information causes control processor, 60

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
because any meter-monitor information in the SPAM mes­
sage being processed is encrypted, then to execute particular 65

preprogrammed decrypt-process-and-meter-current-Ol-or­
II-header-message instructions.

Said instructions cause control processor, 39J, first, to
identify EOFS valve, 39F, in a predetennined fashion, as the
primary source ofinput SPAM message infonnation; to place
particular from-39F infonnation at the aforementioned
SPAM-primary-input-source register memory; and to place
information of a particular reentry-address at the aforemen­
tioned SPAM-address-of-next-instruction-upon-primary-in­
terrupt register memory which reentry-address specifies the
location of the next decrypt-process-and-meter-current-Ol­
or-ll-header-message instruction to be executed when inter­
rupt infonnation of end of file signal detected infonnation is
next received by control processor, 39J, from said primary
source of input SPAM message information, EOFS valve,
39F.

Then said instructions cause control processor, 39J, to
transfer to decryptor, 39K, the SPAM message associated
with the particular infonnation at the SPAM-header memory
of control processor, 39J. Automatically, said instructions
cause control processor, 39J, to cause matrix switch, 391, to
cease transferring infonnation from EOFS valve, 39F, to con­
trol processor, 39J, and commence transferring infonnation
from control processor, 39J, to decryptor, 39K. Then said
instructions cause control processor, 39J, to transfer all
SPAM message information recorded at said SPAM-input­
signal memory of control processor, 39J. Said infonnation is
all the infonnation ofsaid first message that EOFS valve, 39F,
has already transferred. Automatically, decryptor, 39K, com­
mences receiving SPAM signal information. Then said
instructions cause control processor, 39J, to cause matrix
switch, 391, to cease transferring infonnation from control
processor, 39J, to decryptor, 39K, and to commence transfer­
ring SPAM message information from EOFS valve, 39F, to
decryptor, 39K. As decryptor, 39K, then accepts transferred
information from matrix switch, 391, automatically EOFS
valve, 39F, commences transferring SPAM signal infonna­
tion, beginning with the first signal word ofsaid first message
that is immediately after the infonnation ofsaid first message
that EOFS valve, 39F, has already transferred. In this fashion,
control processor, 39J, causes all infonnation of said first
message to be transferred to decryptor, 39K.

Then said decrypt-process-and-meter-current-Ol-or-ll­
header-message instructions cause control processor, 39J, to
prepare to receive the decrypted infonnation of said first
message and to execute, at a secondary control level under
primary control of said decrypt-process-and-meter-current­
01-or-ll-header-message instructions, the controlled func­
tions invoked by said decrypted infonnation. Under control of
said decrypt-process-and-meter-current-Ol-or-ll-header­
message instructions, control processor, 39J, places infonna­
tion of a particular reentry-address at the aforementioned
SPAM-next-primary-instruction-address register memory
which reentry-address specifies the location of the next
decrypt-process-and-meter-current-Ol-or-ll-header-mes­
sage instruction to be executed when control of control pro­
cessor, 39J, reverts from the secondary control level to the
primary control level; places infonnation of"O" at the afore­
mentioned SPAM-Flag-primary-level-2nd-step-incomplete
register memory and, separately, at SPAM-Flag-primary­
level-3rd-step-incomplete register memory which infonna­
tion signifies that specific primary level functions have not
been completed; places information of"O" at the aforemen­
tioned SPAM-Flag-secondary-level-incomplete register
memory that is normally" 1" which infonnation signifies that
secondary control level functions have not been completed;
compares the information at said SPAM-header memory to
cause-retention-of-exec infonnation that is "01" and places
information of said infonnation at SPAM-exec register
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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 aforemen­
tioned II-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 invoke-monitor­
processing information, determine a match, and enter "0" at
SPAM-Flag-monitor-info register memory.

Automatically, control processor, 39J, then receives addi-
tional SPAM signal words; records information ofsaid words
at said SPAM-input-signal memory in sequence immediately
following the signal word information already recorded at
said memory until the total quantity of SPAM signal words

15 recorded at said memory is the smallest number of signal
words that can contain H+X bits; selects information of the
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

20 memory with controlled-function-invoking information, and
determines a match with the aforementioned execute-at-205
information.

Said match causes control processor, 39J, to execute the
aforementioned load-run-and-code instructions. Said

25 instructions cause control processor, 39J, to determine that
the information at said SPAM-Flag-at-secondary-Ievel regis­
ter memory is "0" which causes said processor, 39J, to place
"0" at the aforementioned SPAM-Flag-secondary-Ievel-2nd­
step-incomplete register memory and, separately, at SPAM-

30 Flag-secondary-Ievel-3rd-step-incomplete register memory
(rather than SPAM-Flag-primary-Ievel-2nd-step-incomplete
and SPAM-Flag-primary-Ievel-3rd-step-incomplete memo­
ries) and to place information of a particular reentry-address
at the aforementioned SPAM-address-of-next-instruction-

35 upon-secondary-interrupt register memory (rather than
SPAM-address-of-next-instruction-upon-primary-interrupt
memory). Then said instructions cause control processor,
39J, to compare the information at said SPAM-header
memory with header-identification information and deter-

40 mine a match with "01" information.
Said match causes control processor, 39J, to receive all

remaining command information and padding bits in said first
message in the fashion that applies to a SPAM message that
contains meter-monitor information. Automatically, control

45 processor, 39J, receives and processes decrypted length token
information. Automatically, control processor, 39J, receives
and records additional SPAM signal words at said SPAM­
input-signal memory until the quantity of SPAM words
recorded at said memory is the smallest number ofwords that

50 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-Iength-info
memory, determines that the information at said last named
memory matches Z-token information, selects z-bits infor-

55 mation associated with said Z-token information, records
said z-bits information at said SPAM-Iength-info memory
(thereby overwriting and obliterating the information previ­
ously at said memory), and processes the information at said
memory as the numeric value of MMS-L. Automatically,

60 control processor, 39J, adds H+X+L to the information of
z-bits at said memory, divides the information ofthe resulting
sum by the number ofbits in one signal word, places a "0" at
particular SPAM-Flag-working register memory if the infor­
mation of the resulting quotient is a whole number or "I" at

65 said SPAM-Flag-working memory if it is not. Automatically,
control processor, 39J, determines a particular number of
signal words to receive, commences receiving additional

memory at said SPAM-Iast-Ol-header-exec register memory
because a match results; compares the information at said
SPAM-Flag-monitor-info memory with particular prepro­
grammed "0" information and skips all steps of collecting
monitor information because no match results; causes all
apparatus ofcontrol processor, 39J, to delete from memory all
information of said first message except information at said
SPAM-Iast-Ol-header-exec, SPAM-decryption-mark,
SPAM-Flag-at-secondary-control-level, SPAM-Flag-pri-
mary-Ievel-2nd-step-incomplete, SPAM-Flag-primary- 10

level-3rd-step-incomplete, SPAM-primary-input-source,
SPAM-next-primary-instruction-address register memories;
places particular from-39H information at the aforemen­
tioned SPAM-secondary-input-source register memory that
identifies EOFS valve, 39H, as the secondary level source of
input SPAM message information; causes matrix switch, 391,
to commence transferring SPAM message information from
EOFS valve, 39H to control processor, 39J; places informa­
tion of"O" at the aforementioned SPAM-Flag-executing-sec­
ondary-command register memory which information signi­
fies that information placed subsequently at SPAM-exec
register memory is secondary command level information;
places information of"O" at the aforementioned SPAM-Flag­
at-secondary-Ievel register memory that is normally "I"
which information signifies that control functions are being
executed at said secondary level; and commences waiting to
receive information of a subsequent SPAM header from said
switch, 391.

As decryptor, 39K, receives SPAM message information
from matrix switch, 391, decryptor, 39K, decrypts said infor­
mation, using decryption key Z, in the aforementioned Ol-or­
II-header-message fashion and transfers the decrypted infor­
mation to buffer, 39G. The aforementioned decrypt-in-a-Ol­
or-II-header-message-fashion instruction causes decryptor,
39K, to transfer the first H bits received from matrix switch,
391, without 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
header in said first message, which is not encrypted, is trans­
ferred by decryptor, 39K, to buffer, 39G, without alteration.

As buffer, 39G, receives said decrypted information,
buffer, 39G, buffers said information and transfers it to EOFS
valve, 39H. EOFS valve, 39H, checks said information for
end of file signal information, in its preprogrammed end of
file signal detection fashion, and transfers information that is
not end of file signal, via matrix switch, 391, to control pro­
cessor, 39J, as fast as control processor, 39J, is prepared to
receive said information.

Having been decrypted, said information is identical to the
binary information ofthe first message ofexample #3 (except
that the meter-monitor information contains the aforemen­
tioned meter instruction information that is not in example #3
and the information ofthe meter-monitor format field reflects
the presence of said instruction information). Accordingly,
receiving the decrypted information of the first message of
example #4 from EOFS valve, 39H, causes control processor,
39J, to function, at the aforementioned secondary control
level, in fashions that are identical (except as concerns the
processing of the meter-monitor information) to the fashions
invoked, at the primary control level, by receiving the infor­
mation of the first message of example #3 from EOFS valve,
39F.

When EOFS valve, 39H, commences transferring the
decrypted SPAM information ofthe first message ofexample
#4, control processor, 39J, receives the smallest number of
signal words that can contain H bits, records information said
words in sequence at SPAM-input-signal memory, selects
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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 memory
until the total quantity ofSPAM 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", control processor, 39J, ceases accepting
SPAM signal information. Or, if the infonnation at said
SPAM-Flag-working register memory is not "0", control pro­
cessor, 39J, receives one additional signal word, compares the
information of said word to infonnation 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 records the 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 SPAM signal infonnation.

When control processor, 39J, ceases accepting SPAM sig­
nal infonnation, said load-run-and-code instructions cause
control processor, 39J, to commence loading infonnation at
the main RAM of microcomputer, 205. Automatically, con­
trol processor, 39J, causes matrix switch, 391, to cease trans­
ferring information from EOFS valve, 39H, to control pro­
cessor, 39J, and commence transferring information from
control processor, 39J, to the CPU of microcomputer, 205;
instructs said CPU to commence receiving infonnation from
matrix switch, 391, and loading said information at particular
main RAM; and causes matrix switch, 391, to cease transfer­
ring infonnation from control processor, 39J, to said CPU and
commence transferring information from EOFS valve, 39H,
to said CPU. Automatically, microcomputer, 205, com­
mences receiving the infonnation, beginning with the first
signal word at EOFS valve, 39H, which is the decrypted
information ofthe first word ofthe program instruction set in
said first message. Automatically, microcomputer, 205, loads
the received infonnation at particular main RAM in a fashion
well known in the art.

Then said load-run-and-code instructions cause control
processor, 39J, to execute the code portion of said instruc­
tions. In the same fashion that that applied in example #3, the
instructions of said portion cause control processor, 39J, to
determine that said first message contains meter-monitor
information, to locate the "program unit identification code"
information in the information at said SPAM-input-signal
memory, and to record information of said "code" infonna­
tion at SPAM-first-precondition register memory. Said
instructions cause control processor, 39J, to select infonna­
tion of bits of the meter-monitor fonnat field at said SPAM­
input-signal memory, to record said infonnation at SPAM­
mm-fonnat memory, to compare the infonnation at said
memory with the aforementioned fonnat-specification infor­
mation, to determine a match with C-format infonnation, and
to execute particular preprogrammed process-C-fonnat
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 of the first bit of C format infonnation.
Then said instructions of the code portion cause control pro­
cessor, 39J, to execute the aforementioned said locate-pro­
gram-unit instructions; to select binary infonnation of par­
ticular bit locations at said SPAM-input-signal memory,
using the information ofsaid C-offset-address number; and to
place said selected infonnation at said SPAM-first-precondi­
tion memory. Finally, said instructions 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 "I" at SPAM-Flag-secondary-Ievel­
3rd-step-incomplete register memory (rather than SPAM­
Flag-primary-Ievel-3rd-step-incomplete memory) signifying
the completion of the code step executed by said load-run­
and-code instructions.

Next said load-run-and-code instructions control proces­
sor, 39J, to detennine that the infonnation at said SPAM­
Flag-at-secondary-Ievel register memory is "0" which signi-

10 fies that the run portion of said instructions remain
uncompleted and which causes control processor, 39J, in a
predetermined fashion, to commence waiting for interrupt
information ofthe end of file signal from the EOFS valve that
is inputting SPAM signal infonnation to control processor,

15 39J, which is EOFS valve, 39H.
Whenever the control processor, 39J, ofthe station ofFIG.

3 is instructed to commence waiting, the conventional
instructions that control said processor, 39J, cause said pro­
cessor, 39J, to execute particular steps before actually com-

20 mencing to wait. Example #3 showed one such step: execu­
tion of particular collect-monitor-info instructions. In the
preferred embodiment, said conventional instructions cause
control processor, 39J, to execute particular primary-Ievel-?
instructions before executing said collect-monitor-info

25 instructions. Said primary-Ievel-? instructions cause control
processor, 39J, to compare the infonnation at the aforemen­
tioned SPAM-Flag-at-secondary-control-Ievel memory with
particular preprogrammed "0" information. A match results
which means that control processor, 39J, has been instructed

30 to wait at a secondary control level and instructions may exist
at the primary control level that control processor, 39J, should
execute before commencing to wait. Accordingly, said match
causes control processor, 39J, to place information of a par­
ticular reentry-address at the aforementioned SPAM-next-

35 secondary-instruction-address register memory which reen­
try-address is 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 "I" at the aforementioned SPAM-Flag-

40 at-secondary-control-Ievel memory signifYing that control
processor, 39J, is not operating at the secondary control level;
and to commence executing control instructions beginning
with that instruction whose particular address/location is the
address/location of the information at the aforementioned

45 SPAM-next-primary-instruction-address memory.
Automatically, the particular ones of said decrypt-process­

and-meter-current-Ol-or-II-header-message instructions
that begin at said address/location cause control processor,
39J, to execute the meter portion of said instructions. Under

50 control of the instructions of said portion, control processor,
39J, compares the information at the aforementioned SPAM­
decryption-mark register memory to particular prepro­
grammed information of zero. No match results. Not result­
ing in a match signifies the presence of decryption mark

55 information and causes control processor, 39J, under control
said instructions, to cause matrix switch, 391, to commence
transferring information from control processor, 39J, to the
buffer/comparator, 14, ofsignal processor, 200; then to trans­
fer header infonnation that identifies a transmission ofmeter

60 information then the aforementioned decoder-203 source
mark information then information ofthe decryption mark of
key Z infonnation recorded at SPAM-decryption-mark reg­
ister memory then all of the received binary information of
said first message that is recorded at said SPAM-input-signal

65 memory; then to cause matrix switch, 391, to cease transfer­
ring infonnation from control processor, 39J, to said buffer/
comparator, 14. (Said received infonnation is complete infor-
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mation ofthe first combining synch command ofexample #4,
and said information that is transmitted to buffer/comparator,
14, is called, hereinafter, the "1st meter-monitor information
(#4).") Then the instructions of said portion cause control
processor, 39J, to enter "I" at said SPAM-Flag-monitor-info
memory because the information of said 1st meter-monitor
information (#4) is monitor information as well as meter
information, to enter "I" at the aforementioned SPAM-Flag­
primary-Ievel-3rd-step-incomplete register memory signifY­
ing the completion ofthe meter step executed by said decrypt­
process-and-meter-current-Ol-or-II-header-message
instructions, and to commence waiting for interrupt informa­
tion of an end of file signal.

In due course, EOFS valve, 39F, receives the last signal
word ofthe information segment of said first message, which
is the last signal word ofsaid program instruction set. Receiv­
ing 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 EOFS valve, 39H. If the decrypted information of
said word contains MOVE bit information, receiving said
information causes EOFS valve, 39H, to transfer said infor­
mation, via matrix switch, 391, to the CPU ofmicrocomputer,
205, which causes microcomputer, 205, to load said informa­
tion at particular main RAM.

Then said valve, 39F, commences receiving information of
the eleven EOFS WORDs that constitute the end offile signal
at the end of said first message.

Receiving the first EOFS WORD of said eleven causes
EOFS valve, 39F, to cease transferring SPAM message infor­
mation which causes decryptor, 39K, to cease decrypting and
causes microcomputer, 205, to cease loading information at
main RAM if the decrypted information of the last signal
word of the information segment of said first message con­
tains MOVE bit information (which MOVE bit information
causes EOFS valve, 39H, automatically to transfer inputted
information of said word).

Subsequently, in the fashion described in the following
twelve paragraphs, receiving the eleventh and last EOFS
WORD of said end of file signal causes the apparatus of the
subscriber station of FIG. 3 to load decrypted information of
the last signal word of the information segment of said first
message at main RAM ifsaid decrypted information contains
no MOVE bit information and cease loading; to terminate the
process of decrypting at decryptor, 39K; to execute the pro­
gram 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 Medium" above,
running ... "); and to commence waiting to receive from
EOFS valve, 39F, the header information of a subsequent
SPAM message.

Receiving the eleventh and last EOFS WORD of said end
of file signal at EOFS valve, 39F, causes said valve, 39F, to
transmit an interrupt signal of EOFS-signal-detected infor­
mation to control processor, 39J, and to commence waiting
for a control instruction from said processor, 39J.

Receiving said interrupt signal causes control processor,
39J, to determine, in a predetermined fashion, a match
between information that identifies the EOFS valve that trans­
mitted said signal and the aforementioned from-39F informa­
tion at the aforementioned SPAM-primary-input-source reg­
ister memory. Said match causes control processor, 39J,
automatically to execute that particular portion of said
decrypt-process-and-meter-current-Ol-or-II-header-mes­
sage instructions that begins with the instruction that is

located at the particular reentry-address of the reentry-ad­
dress information at the aforementioned SPAM-address-of­
next-instruction-upon-primary-interrupt register memory.
Automatically, the instructions of said portion cause control
processor, 39J, to transmit to controller, 20, of signal proces­
sor, 200, via control information transmission means, a par­
ticular preprogrammed first-EOFS-signal-detected interrupt
signal then particular primary-end-of-file-signal-detected
information and one instance of the aforementioned at-39J

10 information. Receiving said interrupt signal ofEOFS-signal­
detected information causes control processor, 39J, then to
cause matrix switch, 391, to cease transferring information
from EOFS valve, 39F, to decryptor, 39K.

Receiving first-EOFS-signal-detected said interrupt signal
15 and information causes controller, 20, to execute particular

ones of the aforementioned decrypt-with-Z-at-39K and
decrypt-a-Ol-or-II-header-message instructions. Automati­
cally, said ones cause controller, 20, to transmit a particular
interrogate-message-end instruction to decryptor, 39K. Said

20 instruction causes decryptor, 39K, in a predetermined fashion
and after transferring the aforementioned decrypted informa­
tion ofthe last signal word ofthe information segment of said
first message, to transmit particular decryption-complete
information to controller, 20, which information includes

25 particular last-word information that is the binary image of
said decrypted information of the last signal word.

Receiving said decryption-complete information causes
controller, 20, to execute particular preprogrammed end-Ol­
or-II-message-decryption instructions that cause controller,

30 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, auto­
matically to transmit a particular transmit-padding-bits
instruction to decryptor, 39K, that decryptor, 39K, has capac-

35 ity 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, auto­
matically to input said word of padding bits to EOFS valve,
39H. (If the decrypted information of the last signal word of

40 the information segment of said first message contains no
MOVE bit information-in other words, if said word is an
EOFS WORD-receiving said information causes EOFS
valve, 39H, to transfer previously inputted information of
said last word, via matrix switch, 391, to microcomputer, 205,

45 which causes microcomputer, 205, to load said information at
particular main RAM.) Then said end-Ol-or-II-message-de­
cryption instructions cause controller, 20, to cause decryptor,
39K, to discard said key information of decryption key Z, to
cease decrypting inputted information and to commence

50 transferring all inputted information to buffer, 39G, without
alteration. Next said instructions cause controller, 20, to
transmit a particular preprogrammed transmit-EOF-Signal­
and-continue instruction to control processor, 39J. In so
doing, controller, 20, completes said end-Ol-or-II-message-

55 decryption instructions, said decrypt-a-Ol-or-ll-header­
message instructions and said decrypt-with-Z-at-39K
instructions and commences processing in the conventional
fashion.

Receiving said transmit-EOF-Signal-and-continue
60 instruction causes control processor, 39J, in a predetermined

fashion, to transmit the aforementioned transmit-and-wait
instruction to EOFS valve, 39F, then to execute particular
instructions of the process portion of said decrypt-process­
and-meter-current-Ol-or-II-header-message instructions.

65 Automatically said instructions cause control processor, 39J,
to place "0" at the aforementioned SPAM-Flag-at-secondary­
control-level memory signifying that control processor, 39J,
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run portion. In so doing, control processor, 39J, completes the
instructions of said rnn portion.

Automatically said load-run-and-code instructions cause
control processor, 39J, to compare the information at the
aforementioned SPAM-Flag-secondary-level-3rd-step-in­
complete memory with particular preprogrammed infonna­
tion that is "I". No match results which signifies that control
processor, 39J, has already completed the code portion ofsaid
load-run-and-code instructions. Not resulting in a match
causes control processor, 39J, to complete said load-rnn-and­
code instructions, to place" I" at the aforementioned SPAM-
Flag-secondary-level-incomplete register memory signifying
completion of the secondary level control functions, to place
"I" at the aforementioned SPAM-Flag-at-secondary-control­
level register memory, and to connnence executing control
instructions beginning with that instruction whose particular
address/location is the address/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 par­
ticular end-process-portion-? instructions of said decrypt­
process-and-meter-current-Ol-or-II-header-message
instructions. Under control of said end-process-portion-?

25 instructions, control processor, 39J, detennines that the infor­
mation at said SPAM-Flag-secondary-level-incomplete reg­
ister memory matches a particular preprogrammed "I";
places "I" at the aforementioned SPAM-Flag-primary-level-
2nd-step-incomplete register memory, signifying completion
of the process portion of said decrypt-process-and-meter­
current-Ol-or-II-header-message instructions; determines
that the infonnation at the aforementioned SPAM-Flag-pri­
mary-level-3rd-step-incomplete register memory matches a
particular preprogrannned "I", signifying the completion of
the meter portion ofsaid decrypt-process-and-meter-current­
Ol-or-II-header-message instructions; and completes execu-
tion of said decrypt-process-and-meter-current-01-or-ll­
header-message instructions.

Completing the controlled functions of said first message
causes control processor, 39J, automatically to prepare to
receive the next SPAM message. Automatically, control pro­
cessor, 39J, compares the information at said SPAM-header
memory to particular preprogrannned cause-retention-of­
exec infonnation that is "01". A match results which causes
control processor, 39J, to compare the information at the
aforementioned SPAM-Flag-executing-secondary-com­
mand register memory to particular preprogrannned infonna­
tion that is "0". A match results which signifies that control
processor, 39J, is executing control functions invoked by
information ofa secondary level execution segment. Accord­
ingly, said match causes control processor, 39J to place infor-
mation of the infonnation at said SPAM-exec memory at the
aforementioned SPAM-last-secondary-01-header-exec reg­
ister memory (rather than at SPAM-last-01-header-exec reg­
ister memory). Being preprogrannned to collect monitor
information, control processor, 39J, automatically compares
the infonnation at said SPAM-Flag-monitor-info memory
with particular preprogrannned "0" infonnation. No match
results which indicates that control processor, 39J, has trans­
ferred monitor infonnation in respect to said first message.
Then, automatically, control processor, 39J, causes all appa-
ratus of control processor, 39J, to delete from memory all
information of said first message except infonnation at said
SPAM-first-precondition, SPAM-last-01-header-exec, and
SPAM-last-secondary-Ol-header-exec memories. Finally,
control processor, 39J, causes EOFS valves, 39F and 39H, to
connnence processing inputted signal words, in their prepro-

is operating at the secondary control level and to connnence
executing control instructions beginning with that instruction
whose particular address/location is the address/location of
the infonnation at the aforementioned SPAM-next-second­
ary-instruction-address memory. Automatically, control pro­
cessor, 39J, executes particular instructions prior to com­
mencing to wait, compares the infonnation at SPAM-Flag­
monitor-info memory with particular preprogrammed "0"
information, and no match results. Not resulting in a match
causes control processor, 39J, automatically to skip collect- 10

monitor-info instructions and connnence waiting for inter­
rupt infonnation of the end offile signal.

Receiving said transmit-and-wait instruction causes EOFS
valve, 39F, to transfer sequentially eleven instances ofEOFS
WORD infonnation-that is, one complete end of file sig- 15

nal-via switch, 391, to decryptor, 39K; to set the infonnation
at the EOFS WORD Counter of said valve, 39F, to zero; to
transmit the aforementioned complete-and-waiting infonna­
tion to said control processor, 39J, as an interrupt signal; and
to connnence waiting for a control instruction from control 20

processor, 39J, before processing next inputted information.

Receiving said eleven instances ofEOFS WORD infonna­
tion causes decryptor, 39K, to transfer said infonnation, with­
out alteration, via buffer, 39G, to EOFS valve, 39H.

Receiving said infonnation-more precisely, receiving the
eleventh instance of an EOFS WORD in said information­
causes EOFS valve, 39H, to transmit an interrupt signal of
EOFS-signal-detected infonnation to control processor, 39J,
and to connnence waiting for a control instruction from said 30

processor, 39J.

Receiving said interrupt signal causes control processor,
39J, to determine, in a predetennined fashion, that the EOFS
valve that transmitted said signal is the valve identified by the
aforementioned from-39H infonnation at the aforementioned 35

SPAM-secondary-input-source memory. Said detennining
causes control processor, 39J, automatically to jump to and
execute that particular portion of said load-run-and-code
instructions that begins with the instruction that is located at
the particular reentry-address ofthe reentry-address infonna- 40

tion at the aforementioned SPAM-address-of-next-instruc­
tion-upon-secondary-interrupt memory. Said particular por­
tion is the rnn portion of said load-run-and-code instructions.
Automatically, the instructions of said portion cause control
processor, 39J, to cause matrix switch, 391, to cease transfer- 45

ring infonnation from EOFS valve, 39H, to the CPU of
microcomputer, 205, and to connnence transferring infonna­
tion from control processor, 39J, to said CPU; to transmit a
control instruction to said CPU that causes microcomputer,
205, to cease loading infonnation at said main RAM and 50

execute the infonnation so loaded as so-called "machine
executable code" of one so-called "job"; to cause matrix
switch, 391, to cease transferring infonnation from control
processor, 39J, to said CPU; then to transmit the aforemen­
tioned discard-and-wait instruction, via control transmission 55

means, to EOFS valve, 39H, (causing said valve, 39H, to set
the infonnation at said EOFS WORD Connter to
"00000000", to transmit the aforementioned complete-and­
waiting information to control processor, 39J, as a second
interrupt signal, then to connnence waiting for a further con- 60

trol instruction from control processor, 39J); and finally, to
determine that the infonnation at the aforementioned SPAM­
Flag-at-secondary-control-level memory matches particular
preprogrannned "0" information and, accordingly, to place
"I" at the aforementioned SPAM-Flag-secondary-level-2nd- 65

step-incomplete memory which infonnation indicates that
control processor, 39J, has completed the instructions of said
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subscribers separately. The third set causes the recording at
recorder, 16, of said second meter record.

Said match causes controller, 20, to execute said instruc­
tions. Under control of said first set, controller, 20, initiates
assembly ofsaid first meter record by selecting and placing at
particular record locations at buffer/comparator, 14, particu­
lar record fonnat infonnation, then program unit infonnation
from a particular meter-monitor field of said I st meter &
monitor information (#4), origin oftransmission infonnation

10 from a second field, date and time of transmission infonna­
tion from a third field, decryption key infonnation from the
decryption mark of said 1st meter & monitor infonnation
(#4), and finally date and time ofprocessing information from
clock,18.

In its preprogrammed fashion, when said first specified set
is completed, controller, 20, executes said second specified
set which causes controller, 20, to assemble said second
record. Under control ofsaid second set, controller, 20, places
at a particular second record locations at buffer/comparator,

20 14, particular record format infonnation, then infonnation of
the supplier of said program instruction set from a particular
meter-monitor field of 1st meter & monitor infonnation (#4),
program unit infonnation from a second field, origin oftrans­
mission infonnation from a third field, date and time oftrans-

25 mission infonnation from a fourth field, and finally date and
time ofprocessing infonnation from clock, 18.

When said second set is completed, controller, 20, executes
said third specified set which causes controller, 20, to cause
buffer/comparator, 14, to transfer said second meter record to

30 recorder, 16, in a predetennined fashion then discard all infor­
mation of said record from its memory and to cause recorder,
16, to process and record said transferred meter record in its
preprogranlilled fashion.

Buffer/comparator, 14, and controller, 20, are prepro-
35 grammed to process monitor infonnation, and completing the

metering functions invoked by said 1-2-3-meter infonnation
causes controller, 20, to cause buffer/comparator, 14, to
execute its preprogranlilled automatic monitoring functions.
These functions proceed in the same fashion that applied to

40 the 1st monitor infonnation (#3). Buffer/comparator, 14,
determines that the source mark of said I st 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

45 1st meter & monitor information (#4) does not match the
program unit information of said monitor record. Accord­
ingly, buffer/comparator, 14, causes the apparatus of signal
processor, 200, to record said monitor record at recorder, 16,
and to replace said monitor record at buffer/comparator, 14,

50 with a new monitor record based on the infonnationofthe 1st
meter & monitor information (#4). When buffer/comparator,
14, completes said monitoring functions, buffer/comparator,
14, deletes all unrecorded information of said 1st meter &
monitor information (#4) and commences waiting for the next

55 instance of inputted infonnation.
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

60 example by the 1st monitor information (#3). Unlike the first
combining synch command in the third example, the first
combining synch command in the fourth example must be
decrypted, and the 1st meter & monitor infonnation (#4)
includes a decryption mark. Thus the new monitor record

65 generated by the 1st meter & monitor information (#4)
includes decryption key information, not included in the new
monitor record generated by the Ist monitor information (#3),

grammed detecting fashions, and outputting infonnation to
matrix switch, 391; causes matrix switch, 391, to commence
transferring information from the EOFS valve identified by
the infonnation at the aforementioned SPAM-primary-input­
source register memory, which is EOFS valve, 39F, to control
processor, 39J; and commences waiting to receive infonna­
tion of a subsequent SPAM header from matrix switch, 391.

As described in "One Combined Medium" above, 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 then to transfer particular-number-of-overlay­
completed infonnation and instructions to control processor,
39J. Receiving said infonnation and instructions causes con­
trol processor, 39J, to place the number "00000001" at the 15

aforementioned SPAM-second-precondition register
memory, signifYing that said image information represents
the first overlay of its associated video program.

Receiving said 1st meter & monitor information (#4)
causes buffer/comparator, 14, automatically to compare the
information, in said Ist information, of the header infonna­
tion that identifies a transmission of meter infonnation to
particular preprogrammed header-identification-@14 infor­
mation. A match results with particular meter-identification
information which causes buffer/comparator, 14, to select
information of particular predetennined bit locations (which
locations contain the infonnation of the meter instruction
field of said 1st meter & monitor information (#4)) and to
compare said selected information to preprogrammed meter­
ing-instruction-comparison infonnation. (Matches with par­
ticular metering-instruction-comparison information invoke
simple metering processes that buffer/comparator, 14, has
capacity to perfonn by itself). No match results (which sig­
nifies that the meter processing caused by the infonnation
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 preprogranlilled instruct-to-meter infonnation
then said selected infonnation (which the meter instruction
information of said first message).

Receiving said infonnation causes controller, 20, to com­
pare said meter instruction infonnation to preprogrammed
instruct-to-meter-@20infonnationand to determine that said
information matches particular 1-2-3-meter information that
invokes three particular sets of instructions preprogrammed
at controller, 20. The first set initiates assembly at buffer/
comparator, 14, ofa first particular meter record that is based
on the information, in one meter-monitor field of the first
message, of the program unit information of said first com­
mand. Assembly of said record enables a particular remote
metering station to account for the use of the information of
said "Wall Street Week" program and bill subscribers who use
said information. The second set causes assembly at buffer/
comparator, 14, of a second particular meter record that is
based on the infonnation, in a second meter-monitor field, of
the supplier of the program instruction set that follows said
first command. The capacity for a given command to cause
the assembly ofmore than one record enables separate own­
ership properties that are used jointly in a given instance of
SPAM infonnation to be accounted for separately. For
example, the copyright owner of said "Wall Street Week"
program (who owns the FIG. 1B image) and said supplier
(whose infonnation generates the FIG. 1A image) may be
different parties. Said second record enables said remote sta­
tion (or alternatively, a separate remote metering station) to
account for use of said program set separately from the
accounting ofsaid "Wall Street Week" program and to charge
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words that can contain H+X bits; to record information ofthe
first X bits ofinformation 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 afore­
mentioned controlled-function-invoking information and
determine a match with particular preprogrammed this-mes­
sage-addressed-to-200 information; and to execute the afore­
mentioned 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-message information and
at-39J information, and information ofthe header and execu-

15 tion segment of said second message.
Receiving said interrupt signal and information causes

controller, 20, in a predetermined fashion, to cease a process­
ing task that is unrelated to the processing of said second
message; to compare said information of the execution seg-

20 ment to the aforementioned controlled-function-invoking­
@200 information and determine a match with particular
decrypt-with-key-J information; to execute particular prepro­
grammed decrypt-with-J-at-39K instructions; to select and
transfer key information of J to decryptor, 39K; to compare

25 said information ofthe header to the aforementioned header­
identification-@200 information and determine a match with
particular "00" header information; to execute particular pre­
programmed decrypt-a-00-header-message-at-39K instruc­
tions; to transmit a particular preprogranmled process-and-

30 transmit-info-of-MMS-L instruction, via control
transmission means, to control processor, 39J; then, in a pre­
determined fashion, to commence an unrelated processing
task.

Receiving said last named instruction causes control pro-
35 cessor, 39J, to execute particular preprogrammed process­

length-token-and-transmit-MMS-L instructions; to record
additional SPAM signal words at said SPAM-input-signal
memory until the quantity of SPAM words recorded at said
memory is the smallest number of words that can contain

40 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 information
and record said y-bits information at said SPAM-Iength-info

45 memory (thereby placing at said memory information of the
number ofencrypted meter-monitor segment bits in said sec­
ond message after the last bit of length token-that is, the
numeric value ofMMS-L); and to transmit to controller, 20,
via control transmission means, an interrupt signal, the afore-

50 mentioned at-39J information, information of said numeric
value ofMMS-L.

Receiving said interrupt signal, at-39J information, infor­
mation of MMS-L causes controller, 20, in the aforemen­
tioned predetermined fashion, to cease an unrelated process-

55 ing task; to execute, in a predetermined fashion, particular
preprogranmled ones of the aforementioned decrypt-a-OO­
header-message-at-39K instructions; to transmit to decryp­
tor, 39K, particular decrypt-a-OO-header-message instruc­
tions (which instructions include information ofMMS-L); to

60 transmit to control processor, 39J, a particular decrypt-pro­
cess-and-meter-a-OO-message instruction and particular
decryption mark information of key J; then, in a predeter­
mined fashion, to commence an unrelated processing task.

Receiving said last named instruction and mark informa­
65 tion causes control processor, 39J, to record said mark infor­

mation at the aforementioned SPAM-decryption-mark regis­
ter memory; to enter "I" at the aforementioned SPAM-Flag-
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and record format field information that reflects the presence
of said decryption field information.

With one exception, the information ofthe second message 10

of example #4 is identical to the information of the second
message of example #2. The meter instruction information
the second message ofexample #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 #4 is identical
to the second message of example #2 and is encrypted,
embedded, and transmitted at the "Wall Street Week" pro­
gram originating studio just as in example #2.

But a significant difference exists between examples #2
and #4. Unlike example #2 wherein FIG. IA image informa­
tion exists at all URS microcomputers, 205, FIG. IA image
information exists in example #4 only at those subscriber
stations where the encrypted information ofthe first message
has been decrypted, causing the apparatus of said stations to
load and execute program instruction set information at the
microcomputers, 205. Only at said stations does "program
unit identification code" information of said "Wall Street
Week" program exist at the SPAM-first-precondition register
memories of the control processors, 39J. Only at said sub­
scriber stations can the second combining synch command
cause the display of FIG. Ie information.

Receiving said second message causes the apparatus ofthe
station of FIG. 3 (and other stations that are configured and
preprogrammed like the station of FIG. 3), in the following
fashion, to decrypt the encrypted portions ofsaid message, to
execute the controlled functions ofthe decrypted information
ofsaid message; and to record meter information and monitor
information relating to said message. (Simultaneously,
receiving said message causes other stations that are config­
ured and/or preprogrammed differently from the station of
FIG. 3 to respond, automatically, in fashions that differ from
the fashion of the station ofFIG. 3 in ways that are described
below parenthetically.)

When divider, 4, commences transferring the embedded
information of said second message to decoder, 203, the
binary SPAM information of said message is received at
decoder, 203; detected at detector, 34; checked and corrected,
as necessary, at processor, 39B; converted into locally usable
binary information at processor, 39D; and processed for end
of file signal information at EOFS valve, 39F. Receiving the
SPAM message 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 number ofsignal 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 compare the information at said
SPAM-header memory with the aforementioned invoke­
monitor-processing information, determine a match with par­
ticular preprogrammed "00" information, and enter "0" at the
aforementioned SPAM-Flag-monitor-info register memory;
to record additional SPAM signal words at said SPAM-input­
signal memory until the total quantity of SPAM signal words
recorded at said memory equals the smallest number ofsignal
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from EOFS valve, 39H, to control processor, 39J; to place
information of "0" at the aforementioned SPAM-Flag-ex­
ecuting-secondary-command register memory; to place
information of"0" at the aforementioned SPAM-Flag-at-sec­
ondary-level register memory; and to commence waiting 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-OO-header-message instruc­
tions (that include information of MMS-L) and from matrix
switch, 391, the aforementioned transferred SPAM message
information that is complete information of said second mes­
sage 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 said information; to transfer the next L bits
without decrypting or altering said bits; to decrypt and trans­
fer the next MMS-L bits; and finally, to transfer any bits
remaining after the last of said MMS-L bits without decrypt­
ing or altering said bits remaining. In so doing, decryptor,
39K, inputs complete unencrypted information of said sec-
ond message to buffer, 39G. Said complete unencrypted
information is identical to the SPAM message information
that decryptor, 10, inputs to controller, 12, in example #2.

Receiving said complete unencrypted information causes
buffer, 39G, automatically to buffer said information and
input said information to EOFS valve, 39H, and causes EOFS
valve, 39H, 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 number ofsignal 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 compare the information at said
SPAM-header memory with the aforementioned invoke-
monitor-processing information, determine a match with par­
ticular preprogrammed "00" information, and enter "0" at the
aforementioned SPAM-Flag-monitor-info register memory;

40 to record additional SPAM signal words at said SPAM-input­
signal memory until the total quantity of SPAM signal words
recorded at said memory equals the smallest number ofsignal
words that can contain H+X bits; to record information ofthe
first X bits ofinformation 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 afore-
mentioned controlled-fUnction-invoking information and
determine a match with the aforementioned execute-condi­
tional-overlay-at-205 information; and to execute the afore­
mentioned conditional-overlay-at-205 instructions.

Executing said instructions causes control processor, 39J,
first, to receive all remaining command information and pad­
ding bits in said second message in the following fashion.
Said instructions cause control processor, 39J, to record addi­
tiona� SPAM signal words at 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 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 that is information ofthe numeric value of
MMS-L and record said information at said SPAM-Iength­
info memory; add H+X+L to the information said memory; to
determine a particular number ofsignal words to receive from
EOFS valve, 39H; to receive and record said words at said
SPAM-input-signal memory immediately following SPAM
signal word previously recorded at said memory; if the com-

monitor-info register memory; to place particular from-39F
information at the aforementioned SPAM-primary-input­
source register memory; and to execute particular prepro­
grammed decrypt-process-and-meter-current-OO-header­
message instructions.

Executing said instructions causes control processor, 39J,
first, to receive all remaining command information and pad­
ding bits 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- 10

length-info memory; to determine a particular number of
signal words to receive from EOFS valve, 39F; to receive and
record said words at said SPAM-input-signal memory imme­
diately following SPAM signal word previously recorded at
said memory; if the command information of said message 15
fills a whole number ofsignal words, to receive one additional
signal word, compare the information of said word to infor­
mation ofone EOFS WORD, record said word at said SPAM­
input-signal memory immediately following the last SPAM
signal word recorded at said memory, and receive and record 20
the information of one more SPAM signal word at said
SPAM-input-signal memory immediately following the last
SPAM signal word recorded at said memory if said one addi­
tiona� signal word has matched said EOFS WORD informa­
tion; and to cease accepting SPAM signal information from 25
EOFS valve, 39F.

Executing said decrypt-process-and-meter-current-OO­
header-message instructions causes control processor, 39J,
then, to transfer to decryptor, 39K, the SPAM information of
said second message in the following fashion. Said instruc- 30
tions cause control processor, 39J, to cause matrix switch,
391, to cease transferring information from EOFS valve, 39F,
to control processor, 39J, and commence transferring infor­
mation from control processor, 39J, to decryptor, 39K, and
cause control processor, 39J, to transfer all information 35
recorded at said SPAM-input-signal memory of control pro­
cessor, 39J, which information is complete information of
said second message.

Automatically, decryptor, 39K, commences receiving
SPAM signal information.

Executing said decrypt-process-and-meter-current-OO­
header-message instructions causes control processor, 39J,
then, in the following fashion, to prepare to receive the
decrypted information ofsaid second message and to execute,
at a secondary control level under primary control of said 45
decrypt-process-and-meter-current-OO-header-message
instructions, the controlled functions invoked by said
decrypted information. Said instructions cause control pro­
cessor, 39J, to place information of a particular reentry-ad­
dress at the aforementioned SPAM-next-primary-instruction-50
address register memory; to place information of "0" at the
aforementioned SPAM-Flag-primary-Ievel-2nd-step-incom­
p�ete register memory and, separately, at SPAM-Flag-pri­
mary-Ievel-3rd-step-incomplete register memory; to place
information of "0" at the aforementioned SPAM-Flag-sec- 55
ondary-Ievel-incomplete register memory; to compare the
information at said SPAM-Flag-monitor-info memory with
particular preprogranlilled "0" information and skip all steps
of collecting monitor information because no match results;
to cause all apparatus ofcontrol processor, 39J, to delete from 60
memory all information ofsaid second message except infor­
mation at said SPAM-decryption-mark, SPAM-Flag-at-sec­
ondary-control-Ievel, SPAM-primary-input-source, SPAM­
next-primary-instruction-address register memories; to cause
matrix switch, 391, to cease transferring SPAM message 65
information from control processor, 39J, to decryptor, 39K,
and commence transferring SPAM message information
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memory (which binary information is the infonnation of said
overlay number field); and to compare said binary infonna­
tion to the information at the aforementioned SPAM-second­
precondition register memory, causing a match to result.

(At those subscriber stations where the infonnation of the
overlay number fails to match information at SPAM-second­
precondition memory, particular second-condition-test­
failed instructions ofsaid conditional-overlay-at-205 instruc­
tions cause the control processors, 39J, of said stations to

10 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-sec­
ond-condition-failed register memory, which memories is

15 normally "1"; and to complete all conditional-overlay-at-205
instructions and controlled functions invoked by said second
message at the secondary control level.)

So resulting in a match, under control of said conditionaI­
overlay-at-205 instructions at the station of FIG. 3, causes

20 control processor, 39J, (and control processors, 39J, at other
subscriber stations where matches with information at
SPAM-second-precondition memory result) to cause matrix
switch, 391, to cease transferring information from EOFS
valve, 39H, to control processor, 39J, and commence trans-

25 ferring infonnation from control processor, 39J, to the PC­
MicroKey System of microcomputer, 205; to transmit the
instruction, "GRAPHICS ON", to said PC-MicroKey Sys­
tem; to cause matrix switch, 391, to cease transferring infor­
mation from control processor, 39J, to said PC-MicroKey

30 System; and to complete all conditional-overlay-at-205
instructions and controlled functions invoked by said second
message at the secondary control level.

Transmitting the instruction, "GRAPHICS ON", to the
PC-MicroKey System ofthe subscriber station ofFIG. 3 (and

35 transmitting "GRAPHICS ON" to other PC-MicroKey Sys­
tems at other subscriber stations where the program instruc­
tion set ofthe first message has been run at a microcomputer,
205, and where said second message causes "GRAPHICS
ON" to be transmitted) causes said PC-MicroKey System to

40 combine the progranlilling of FIG. lA and of FIG. IB and
transmit the combined programming to monitor, 202M,
where FIG. lC is displayed.

Completing all conditional-overlay-at-205 instructions
and controlled functions invoked at the secondary control

45 level causes control processor, 39J, (and causes control pro­
cessors, 39J, at other stations) to execute conventional con­
trol-function-complete instructions and compare the infor­
mation at the aforementioned SPAM-Flag-at-secondary­
control-level memory to particular "0" infonnation. A match

50 results.
Resulting in a match, under control of said instructions

causes control processor, 39J, to place "1" at the aforemen­
tioned SPAM-Flag-secondary-Ievel-incomplete memory, to
place "1" at said SPAM-Flag-at-secondary-controI-IeveI

55 memory, and to commence executing control instructions
beginning with that instruction whose particular address/lo­
cation is the address/location of the infonnation 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 the
particular end-process-portion-? instructions ofsaid decrypt­
process-and-meter-current-OO-header-message instructions.
Under control of said end-process-portion-? instructions,

65 control processor, 39J, determines that the information at said
SPAM-Flag-secondary-Ievel-incomplete memory matches a
particular preprogrammed "1"; places "1" at the aforemen-

mand infonnation of said message fills a whole number of
signal words, to receive one additional signal word, compare
the infonnation of said word to information of one EOFS
WORD, record said word at said SPAM-input-signal memory
immediately 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-signal memory
immediately following the last SPAM signal word recorded at
said memory if said one additional signal word has matched
said EOFS WORD infonnation; and to cease accepting
SPAM signal infonnation.

By receiving all command information and padding bits in
said second message, control processor, 39J, receives all of
the unencrypted complete infonnation of said second mes­
sage. Accordingly, the next signal word to be transferred by
said valve, 39H, will be the first word of a subsequent mes­
sage inputted to buffer, 39G.

Executing said conditional-overlay-at-205 instructions
causes control processor, 39J, then, in the following fashion,
to locate infonnation of the unique "program unit identifica­
tion code" that identifies the program unit ofsaid "Wall Street
Week" program and determine that said infonnation matches
the infonnation at the aforementioned SPAM-first-precondi­
tion register memory. Said instructions cause control proces­
sor, 39J, to select information ofthe bits ofthe meter-monitor
format field in said first message; to compare said infonnation
with format-specification information; to determine a match
with particular D-fonnat infonnation; to place at the afore­
mentioned SPAM-mm-format memory a particular D-offset­
address number that is different from the aforementionedA-,
B-, and C-offset-address numbers; to execute the aforemen­
tioned Iocate-program-unit instructions and locate the pro­
gram unit field in the meter-monitor information of said sec­
ond message in the fashion described above; to select binary
information ofa particularnumber ofcontiguous bit locations
at said SPAM-input-signal memory that begin at a particular
number of bit locations after the first bit location at said
memory (which binary infonnation is said information ofthe
unique "program unit identification code"); and to compare
said binary information to the infonnation at the aforemen­
tioned SPAM-first-precondition register memory, causing a
match to result.

(At those subscriber stations where the infonnation 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 ofJ but not
with decryption key infonnation of Z-particular first-con­
dition-test-failed instructions of said conditional-overlay-at­
205 instructions 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 nonnally "1 "; to
cause all SPAM information at the main and video RAMs of
the microcomputers, 205, ofsaid stations 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 conditionaI­
overlay-at-205 instructions at the station of FIG. 3, causes 60

control processor, 39J, then, to execute the aforementioned
Iocate-overlay-number instructions and locate the overlay
number field in the meter-monitor infonnation ofsaid second
message in the fashion described above; to select binary infor­
mation of a particular number of contiguous bit locations at
said SPAM-input-signal memory that begin at a particular
number of bit locations after the first bit location at said
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tioned SPAM-Flag-primary-Ievel-2nd-step-incomplete reg­
ister memory; determines that a comparison of the informa­
tion at the aforementioned SPAM-Flag-primary-Ievel-3rd­
step-incomplete register memory with a particular
preprogrammed "I" does not result in a match, signifying that
the meter portion of said decrypt-process-and-meter-current­
OO-header-message instructions remains uncompleted.

Not resulting in a match causes control processor, 39J,
under control of said decrypt-process-and-meter-current-OO­
header-message instructions, to execute the meter portion of 10

said instructions. Under control of the instructions of said
portion, control processor, 39J, compares the information at
the aforementioned SPAM-Flag-do-not-meter register
memory to particular preprogrammed information of"O". No
match results. 15

(At those subscriber stations where the aforementioned
first-condition-test-failed instructions caused "0" to be
entered at the SPAM-Flag-do-not-meter memories of said
stations, matches result when the information at said memo­
ries is compared to "0". Said matches cause the control pro- 20

cessors, 39J, ofsaid stations to complete the decrypt-process­
and-meter-current-OO-header-message instructions of said
stations and all controlled functions invoked by said second
message immediately, without transferring any meter infor­
mation to the buffer/comparators, 14, of said stations and, at 25

particular selected ones of said stations, without entering" I"
at the SPAM-Flag-monitor-info memories. Said selected sta­
tions are stations that are preprogrammed to collect monitor
information.)

Not resulting in a match, under control said meter portion 30

at the station of FIG. 3, causes control processor, 39J, to
compare the information at the aforementioned SPAM-Flag­
second-condition-failed register memory to particular pre­
programmed information of "I". A match results.

(At such other stations where no matches result, not result- 35

ing in a match, under control of said instructions, causes the
control processor, 39J, of each one of said other stations, to
execute particular second-precondition-failed-meter instruc­
tions of said meter portion. Automatically, said instructions
cause control processor, 39J, to transfer to the buffer/com- 40

parator, 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 ofthe decryp- 45

tion mark ofkey J information recorded at SPAM-decryption­
mark register memory of said station; then all ofthe received
binary information of said second message that is recorded at
said SPAM-input-signal memory of said station. Said trans­
mitted information is called, hereinafter, the "2nd meter- 50

monitor information-second precondition failed-(#4)."
Then said instructions cause control processor, 39J, to place
"I" at said SPAM-Flag-second-condition-failed memory and
continue the regular instructions of said portion.)

Resulting in a match, under control said meter portion at 55

the station of FIG. 3, causes control processor, 39J, to cause
matrix switch, 391, to commence transferring information
from control processor, 39J, to buffer/comparator, 14, of sig­
nal processor, 200; to transfer the aforementioned header
information that identifies a conventional transmission of 60

meter information then the aforementioned decoder-203
source mark then information of the information recorded at
said SPAM-decryption-mark register memory, which is the
decryption mark of key J, then all of the received binary
information of said second message that is recorded at said 65

SPAM-input-signal memory; then to cause matrix switch,
391, to cease transferring information from control processor,

124
39J, to said buffer/comparator, 14. (Said received information
is complete information ofthe second combining synch com­
mand ofexample #4, and said information that is transmitted
to buffer/comparator, 14, is called, hereinafter, the "2nd
meter-monitor information (#4).") Then the instructions of
said portion cause control processor, 39J, to enter "I" at said
SPAM-Flag-monitor-info memory; to enter "I" at the afore­
mentioned SPAM-Flag-primary-Ievel-3rd-step-incomplete
register memory; and to determine that a comparison of the
information at the aforementioned SPAM-Flag-primary­
level-2nd-step-incomplete register memory with a particular
preprogranmled "I" results in a match, signifYing the
completion of the process portion of said decrypt-process­
and-meter-current-OO-header-message instructions.

Resulting in a match causes control processor, 39J, to com­
plete said decrypt-process-and-meter-current-OO-header­
message instructions and all controlled functions of said sec­
ond message.

Completing the controlled functions of said second mes­
sage causes control processor, 39J, automatically to prepare
to receive the next SPAM message. Automatically, control
processor, 39J, compares the information at said SPAM­
header memory to particular preprogrammed cause-reten­
tion-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 match results.

(By contrast, matches result at every station that is prepro­
grammed to collect monitor information where said second
message is decrypted but FIG. lC image information is not
displayed because the "program unit identification code"
information in said second message fails to match informa­
tion at SPAM-first-precondition register memory. Said
matches cause the control processors, 39J, of said stations to
execute the aforementioned collect-monitor-information
instructions. Said instructions cause said control processors,
39J, to transfer 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 decryption mark
information, then to transfer the aforementioned 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 infor­
mation of said second message that is recorded at the SPAM­
input-signal memories of said stations. Said information that
is transmitted to said buffer/comparators, 14, is called, here­
inafter, the "2nd monitor information (#4)." Then said
instructions cause said control processors, 39J, to place "I" at
said SPAM-Flag-monitor-info memory, at the aforemen­
tioned SPAM-Flag-first-condition-failed memory, and at the
aforementioned SPAM-Flag-do-not-meter memory and to
continue executing conventional control instructions. Then
the conventional control instructions of said stations cause
said control processors, 39J, to cause all apparatus of the
controllers, 39, to delete from memory all information ofsaid
second message and to commence waiting to receive infor­
mation 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 ofcontroller, 39,
to delete from memory all information of said second mes­
sage; to cause matrix switch, 391, to commence transferring
information from the EOFS valve identified by the informa­
tion at the aforementioned SPAM-primary-input-source reg-
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ister memory, which is EOFS valve, 39F, to control processor,
39J; and to commence waiting to receive infonnation of a
subsequent SPAM header from matrix switch, 39I.

Receiving said 2nd meter & monitor information (#4)
causes buffer/comparator, 14, automatically to compare the
header information that identifies a transmission of meter
information to particular preprogrammed header-identifica­
tion-@14 infonnation. A match results with the aforemen­
tioned meter-identification infonnation, causing buffer/com­
parator, 14, to select the meter instruction infonnation of the 10

aforementioned particular bit locations of the meter instruc­
tion field ofsaid 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 15

transmit to controller, 20, the aforementioned instruct-to­
meter infonnation then said meter instruction information.

Receiving said infonnation causes controller, 20, to com­
pare said meter instruction information to the aforementioned
instruct-to-meter-@20infonnationand to determine that said 20

meter instruction infonnation matches particular prepro­
grammed update-program-record-&-increment-by-one
information that causes controller, 20, to execute particular
update-and-increment instructions. Said instructions cause
signal processor, 200, not only to add one incrementally to 25

each meter record maintained at buffer/comparator, 14, that is
associated with decryption key infonnation ofthe instance of
meter information being processed (which is, substantively,
the metering function invoked by the 2nd meter infonnation
(#2)) but also to modify the information of the aforemen- 30

tioned first particular meter record, initiated by the I st meter
& monitor infonnation (#4). (The particular metering func­
tion invoked by said 2nd meter infonnation (#2) could not
modifY any of the information of said first particular meter
record, even by incrementing by one, because no infonnation 35

of decryption key J is associated with said record when the
2nd meter & monitor infonnation (#4) is received at buffer/
comparator, 14.)

Executing said update-and-increment instructions causes
controller, 20, in a predetermined fashion, to analyze the 40

information of said 2nd meter & monitor information (#4); to
place information of the information of the overlay number
field in said 2nd infonnation at a particular record field asso­
ciated with said first particular meter record, signifYing the
combining of said overlay at the subscriber station of FIG. 3; 45

and to place, at the particular record location occupied by
record format infonnation, particular new record fonnat
information that identifies the new fonnat of said first par­
ticular meter record; to compare the decryption mark infor­
mation in said 2nd meter & monitor infonnation (#4) with the 50

aforementioned decryption-key-comparison infonnation,
preprogrammed at buffer/comparator, 14; to detennine sev­
eral matches; to increment by one the meter record, at buffer/
comparator, 14, associated with each particular decryption­
key-comparison datum that matches the decryption mark of 55

said 2nd meter & monitor infonnation (#4); to discard all
information of said 2nd meter & monitor infonnation (#4)
from its memory; and to complete said update-and-increment
instructions.

Completing the metering functions invoked by said meter 60

instruction infonnation causes controller, 20, to cause buffer/
comparator, 14, to execute its preprogrammed automatic
monitoring functions. These functions proceed in the fashion
that applied to the 2nd monitor information (#3).

The content of the 2nd meter & monitor infonnation (#4) 65

causes onboard controller, 14A, to organize the infonnation
ofsaid new monitor record in a particular fashion that differs,

in one respect, from the new monitor record generated in the
third example by the 2nd monitor information (#3). The 2nd
meter & monitor infonnation (#4) includes a decryption
mark. The presence of said mark causes causes onboard con­
troller, 14A, to includes decryption key infonnation of J, not
included in the new monitor record generated by the 1st
monitor infonnation (#3), and record fonnat field infonna­
tion that reflects the presence of said decryption field infor­
mation.

(At each station where the aforementioned 2nd meter &
monitor information-second precondition failed-(#4) is
transmitted, receiving said 2nd infonnation-failed-(#4)
causes the buffer/comparator, 14, of said station automati­
cally to compare the infonnation, in said 2nd information­
failed-(#4), of the header that identifies a transmission of
meter information at a station where inefficient operation ofa
microcomputer, 205, prevented combining to the aforemen­
tioned header-identification-@14 infonnation. A match
results with particular second-precondition-failed infonna­
tion, causing buffer/comparator, 14, to select infonnation of
the aforementioned particular bit locations that contain the
information of the meter instruction field of said 2nd infor­
mation-failed-(#4) then automatically to transmit to con­
troller, 20, a particular preprogranlilled instruct-to-process­
info-failed infonnation then said selected information, which
is the meter instruction information of said second message.
Receiving said information causes controller, 20, in a prede­
tennined fashion, to execute particularpreprogrammed incre­
ment-by-one-&-record-failed-combining-info infonnation
that invokes 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 information-failed-(#4) in the fashion of
example #2. Then the second set causes controller, 20, to
assemble a record ofa failed combining at buffer/comparator,
14; to record said record at recorder, 16, in the fashion of the
second and third sets of example #4 (first message); and to
complete the metering functions invoked by said increment­
by-one-&-record-failed-combining-info infonnation. The
content ofsaid record includes infonnation that identifies said
record as information of a combining aborted due to ineffi­
cient operation of a subscriber station microcomputer, 205;
the unique digital code information capable ofidentifYing the
subscriber station of FIG. 3 uniquely, which infonnation is
preprogranlilled at controller, 20; and the "program unit iden­
tification code" and overlay number infonnation ofthe meter­
monitor segment infonnation of said second message in said
2nd infonnation-failed-(#4). At each station that pro­
cesses said 2nd information-failed-(#4) and that is prepro­
grammed to collect monitor information, completing said
metering functions causes the controller, 20, ofsaid station to
cause the buffer/comparator, 14, to execute its prepro­
grammed automatic monitoring functions. These functions
proceed in the fashion that applied to the 2nd meter & monitor
information (#4) with particular exceptions. Receiving said
2nd information-failed-(#4) causes the onboard control­
ler, 14A, to add not only decryption key infonnation but also
information that combining failed to occur because of ineffi­
cient microcomputer operation and that the combining is of
the overlay number ofthe infonnation ofthe overlay number
field in said 2nd infonnation-failed-(#4).)

(At each station where the aforementioned 2nd monitor
information (#4) is transmitted, no I st meter & monitor infor­
mation (#4) transmission occurred; onboard controller, 14A,
has not initiated a new monitor record of the "Wall Street
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Example #5

Operating Signal Processor Systems

Example #5 focuses on program unit identification signals
detected at decoders, 30 and 40, of signal processor, 200.

Signal processor, 200, is preprogrammed with information
that identifies each cable and over-the-air (hereinafter, "wire­
less") transmission or frequency in the locality of the sub-

only at those selected stations where information not only of
said second message is decrypted but also where information
ofthe first message ofexample #4 had been decrypted; that is,
only at those stations preprogrammed not only with informa­
tion of decryption key J but also information of decryption
key Z.

Thus example #4 illustrates a case where not only does
selective processing of the second message enable the third
message to have effect only at selected stations without any

10 selective processing of said third message, the selective pro­
cessing ofthe first message enables the third message to have
effect only at an even more selective group of stations than
would otherwise be the case. Placing the PC-MicroKey Sys­
tems of all stations into the "Graphics Off" mode prior to

15 transmitting the first message ofexample #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

20 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

25 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 additional
selective processing.

Significant advantages of simplicity and speed are
achieved by devising signal processing apparatus and meth­
ods that minimize the need for selective processing. With
regard to said third combining synch command, for example,
no step of decrypting is required to affect only those stations

35 that are preprogrammed with decryption key J. Accordingly,
no possibility exists that an error in decrypting may occur at
one or more of said stations, causing the combining ofvideo
RAM information and received video information, at said one
or more, not to cease at the proper time and to continue

40 beyond said time (until such time as some subsequent com­
mand may execute "GRAPHICS OFF" or clear information
from said video RAM at said stations). Because no time is
required for decrypting, no possibility exists that some station
may take longer (or shorter) than proper to perform decrypt-

45 ing causing the image of FIG. 1A to be displayed at some
monitor, 202M, longer (or shorter) than proper. Perhaps most
important, because no time is required for selective process­
ing ofsaid third command, the time interval that separates the
time ofembedding said third command at said remote station

50 that originates the "Wall Street Week" program and the time
ofceasing caused by said command at DRS microcomputers,
205, can be the shortest possible interval. Making it possible
for said time interval to be the shortest possible interval mini­
mizes the chance that an error may occur in the timing ofthe

55 embedding of said third command at said remote station
causing all DRS microcomputers, 205, to cease combining at
a time that is other than the proper time.

Example #4

Third Message

Operating S. P. Systems

Week" program; and the aforementioned record of the prior
programming displayed at monitor, 202M, remains at buffer/
comparator, 14. Accordingly, receiving said 2nd monitor
information (#4) causes the buffer/comparator, 14, of said
station to process information in the fashion ofthe 1st monitor
information (#3). Automatically, said buffer/comparator, 14,
determines that the header information in said 2nd monitor
information (#4) matches particular preprogrammed moni­
tored-instruction-not-fulfilled information which causes
buffer/comparator, 14, to input said 2nd monitor information
(#4) to onboard controller, 14A. Receiving said 2nd monitor
information (#4) causes onboard controller, 14A, to execute
the aforementioned process-monitor-info instructions; to
determine that the "program unit identification code" in said
2nd monitor information (#4) does not match the "program
unit identification code" information in said record of prior
programming; to cause signal processor, 200, to record said
record ofprior programming at recorder, 16; to initiate a new
monitor record that reflects the new "Wall Street Week" pro­
gramming; 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 ofa combined video/computer
medium transmission at a station where no combining
occurred because first precondition program unit information
failed to match and to include a particular record format field
within said format identifying the format ofsaid record. From
the meter-monitor segment of said 2nd monitor information 30

(#4), onboard controller, 14A, selects and records at particu-
lar signal record field locations the "program unit identifica­
tion 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, records in a particular monitor
record field location the aforementioned display unit identi­
fication code that identifies monitor, 202M, as the display
apparatus of said new monitor record and date and time
information received from clock, 18.)

Subsequently, the embedded information ofthe third mes­
sage of the "Wall Street Week" program is inputted to
decoder, 203. Said information is identical to the embedded
information of the third message of examples #1, #2, and #3
and causes the same processing at decoder, 203, that the
information of the third message of example #3 caused. The
information of the third message of example #4 causes
"GRAPHICS OFF" to be executed at the PC-MicroKey Sys­
tem of the microcomputers, 205, of all subscriber stations
tuned to the "Wall Street Week" transmission. But like the
third message ofexample #2, the third message ofexample #4
causes combining actually to cease only each selected one of
said stations where information of the second message pre- 60

viously caused combining to commence.
However, example #4 does differ from example #2. In

example #2, the second message causes combining to com­
mence at every selected station where the information of said
second message is decrypted; that is, every station prepro- 65

grammed with information of decryption key J. But the sec­
ond message of example #4 causes combining to commence
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the remote cable transmission station that transmits the multi­
channel cable transmission inputted to signal processor, 200;
combined into the full spectrum cable transmission on the
frequency of channel 13; and retransmitted. Said cable trans­
mission is inputted via said first alternate contact ofswitch, 1,
and said contact lever to mixer, 3. Mixer, 3, selects the fre­
quency ofchannel 13 and inputs said frequency ofinterest, at
a fixed frequency, to TV signal decoder, 30.

Receiving said frequency of interest 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 command infonnation of said first message.
The inputted frequency of channel 13 is inputted, first, to
filter, 31, which filters said input and outputs the one TV
channel signal of channel 13 to amplitude demodulator, 32.
Demodulator, 32, demodulates said inputted channel signal
using standard demodulator techniques and transfers the
demodulated channel signal of said channel 13 to digital
detector, 38; line receiver, 33; and audio demodulator, 35.

20 Thereafter, the embedded information of the first combining
synch command is caused to be recorded at the SPAM-input­
signal register memory of the control processor, 39J, of said
decoder, 30, in the same fashion that the embedded infonna-
tion ofsaid message is detected and recorded at decoder, 203,
in example #3. Receiving said embedded infonnation causes
the binary SPAM infonnation of said first command, with
error correcting information, to be detected at detector, 34;
checked and corrected, as necessary, at processor, 39B; con­
verted into locally usable binary information at processor,
39D; and recorded at the SPAM-input-signal memory of said
control processor, 39J. The control apparatus of decoder, 30,
is preprogrammed to process said infonnation as monitor
information and local control information. (Hereinafter, said
first command may be called the 1st command (#5).) Receiv­
ing said first command causes the preprogrammed instruc­
tions at the RAM and ROM associated with control processor,
39J, to cause control processor, 39J, to process the infonna­
tion of said command in the following fashion. In a predeter­
mined fashion, control processor, 39J, locates the monitor
information that it retains in said RAM associated with the
channel mark ofcable channel 13 and compares the "program
unit identification code" of said first command with the pro­
gram unit information of said monitor infonnation in RAM.
No match results which indicates cable channel 13 is trans-
mitting a new program unit. Not resulting in a match causes
said controller, 39, automatically to transfer infonnation of
new programming to microcomputer, 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 pro­
cessor, 39J, causes matrix switch, 391, to cease transferring
information from said EOFS valve, 39F, to control processor,
39J, and commence transferring infonnation from control
processor, 39J, to buffer/comparator, 8, (to which said matrix
switch, 391, has capacity to transfer information). Automati-
cally said control processor, 39J, transmits a message that
consists ofbinary infonnation of a "00" header (indicating a
command with execution and meter-monitor segments) then
the execution segment information of the pseudo command
then a meter-monitor segment containing said monitor infor-
mation in RAM (including the associated channel mark and
the fonnat infonnation of said information) then any padding
bits required to end said message. (Hereinafter, said message
whose transmission is caused by receiving said first command
is called the "lst-old-program-command (#5).") Then, in a
predetermined fashion, control processor, 39J, determines

scriber station ofFIG. 3 as well as the standard broadcast and
cablecast practices that apply on said transmissions and fre­
quencies. Via a conventional multi-channel cable transmis­
sion, 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 trans­
mitted nonnally assigned to channels 2, 4, 7, and 13 of the
television frequency spectrum. Said radio signals are trans­
mitted on 99.0 MHz and 100.0 MHz of the FM frequency 10

spectrum. Via a conventional television receiving antenna,
three conventional wireless television transmissions are
inputted to the second alternate contact of switch, 1. Said
wireless transmissions are on the frequencies ofthe television
spectrum nonnally assigned to channels 5, 9, and 13. In a 15

predetermined fashion, controller, 20, controls oscillator, 6,
to sequence local 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 "Wall Street Week" combining synch
commands are transmitted unencrypted as in the first
example, and the "Wall Street Week" program is transmitted
on the frequency ofchannel 13 by a wireless broadcast station
whose transmission is retransmitted on the frequency of 25

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. Simultaneously, different programs are transmit­
ted on each of the other television and radio transmissions.

Controller, 20, has preprogrammed the RAM associated 30

with the control processor, 39J, of the controller, 39, of
decoder, 30, with bit infonnation of a channel mark associ­
ated with each transmission of television progranlilling
received at decoder, 30. (While wireless channel 13 and cable
channel 13 may transmit the same programming, they have 35

different channel marks.) At said RAM, said control proces­
sor, 39J, maintains, associated with appropriate channel mark
information, monitor infonnation records of the last com­
mand containing meter-monitor program identification infor­
mation inputted via each channel transmission. Said records 40

include program unit identification information. At the outset
of the example, no transmission of "Wall Street Week" pro­
gram unit identification infonnation has yet occurred, and the
program unit infonnation associated with the source mark of
wireless channel 13 and, separately, with the source mark of 45

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 50

which is inputted the full spectrum offrequencies transmitted
on said cable, and mixer, 3, is set to select the frequency of
channel 13 .Thus transmissions on cable channel 13 are input­
ted to decoder, 30. Furthermore, the EOFS valve, 39F, of
controller, 39, of decoder, 30, has identified an end of file 55

signal embedded in the inputted channel 13 transmission and
is set to receive transfer SPAM message information; the
matrix switch, 391, of said controller, 39, is set to transfer
SPAM message infonnation from said EOFS valve, 39F, to
said control processor, 39J; and said control processor, 39J is 60

set to receive and process header infonnation of a SPAM
message.

Example #5 begins with the embedding and transmitting,
at the remote station that originates the "Wall Street Week"
broadcast, of the first message of the "Wall Street Week" 65

program which is the message of the first combining synch
command. The transmission of said broadcast is received at
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said command contains no subject matter information but
identifies a particular super market chain commercial pro­
gram unit.

Receiving the inputted frequency of interest of wireless
channel 5 at decoder, 30, causes filter, 31, to filters the input­
ted fixed frequency and output the one TV channel signal of
channel 5 to amplitude demodulator, 32; causing demodula­
tor, 32, to demodulate said inputted channel signal and trans­
fer the demodulated signal to line receiver, 33; causing line

10 receiver, 33, to detect said embedded signal information and
transmit it to digital detector, 34; causing digital detector, 34,
to detect the binary information of said signal information
and transfer said binary information to controller, 39. Receiv­
ing said binary information at controller, 39, causes the binary

15 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
valve, 39F, and transmitted to the null output ofmatrix switch,

20 391, nntil EOFS valve, 39F, detects an end of file signal.
In due course, said EOFS valve, 39F, receives the afore­

mentioned end offile signal causing said valve, 39F, to detect
said signal and transmit the aforementioned interrupt signal
of EOFS-signal-detected information to said control proces-

25 sor, 39J. Receiving said EOFS-signal-detected information
causes control processor, 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

30 information and commence transferring SPAM message
information from said valve, 39F, to said control 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

35 end of file signal) and to transmit the aforementioned com­
plete-and-waiting information to control processor, 39J, as an
interrupt signal. Receiving said complete-and-waiting infor­
mation causes control processor, 39J, to transmit the afore­
mentioned reopen-flow instructions to EOFS valve, 39F,

40 causing said valve, 39F, to recommence processing inputted
signal words in 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 command that then follows on wireless channel 5
contains one example ofan execution segment that invokes no
controlled functions at the station ofFIG. 3. Said command is
addressed to intermediate transmission station controller!
computers. Its instructions control, among others, the con-

50 troller/computer of the remote station transmitting the wire­
less channel 5 transmission. (FIG. 6 shows one example of
such a controller/computer, 73.) The subscriber station of
FIG. 3 is an ultimate subscriber station, and the commands
that invoke controlled functions at the computer ofthe station

55 of FIG. 3 are those that are addressed to DRS microcomput­
ers, 205.

Nevertheless, control processor, 39J, of decoder, 30, cer­
tainly has capacity to process the meter-monitor information
of said command for information that identifies the program­

60 ming in which it is embedded. (Hereinafter, 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

65 compare the "program nnit identification code" of said com­
mand with the program unit information ofthe monitor infor­
mation that it retains in said RAM associated with the channel

that said first command contains subject matter meter-moni­
tor information causing said control processor, 39J, to trans­
mit a message that consists of binary information of a "00"
header then particular execution segment information that is
addressed to microcomputer, 205, (and that causes micro­
computer, 205, to process the information ofthe meter-moni­
tor segment immediately following said execution segment
information as new programming now being transmitted on
the channel of the channel mark of said meter-monitor seg­
ment 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 appropriate meter-moni­
tor format information then any padding 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 identification
code" identifies if said program is of interest, and said mes­
sage is called, hereinafter, the "lst-new-program-message
(#5)".) Then said control processor, 39J, deletes from said
RAM all information of said monitor information 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 first command,
but replaces the meter-monitor format information that is
recorded with new format information that reflects the addi­
tion of a channel mark. Finally, controller, 39J, transmits
particular detection-complete information to controller, 20;
causes all apparatus ofdecoder, 30, except said RAM to cease
receiving SPAM message information and delete all informa­
tion 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 commence transferring SPAM
message information from EOFS valve, 39F, to its null out­
put.

Receiving said detection-complete information causes
controller, 20, to cause oscillator, 6, to cause the selection of
the next channel in the predetermined television channel
selection pattern: wireless channel 5. Automatically oscilla­
tor, 6, causes switch, 1, to shift its contact lever from the first
alternate contact to the second alternate contact to which 45

wireless transmissions are inputted and causes mixer, 3, to
select the frequency ofchannel 5 and input said frequency of
interest, at a fixed frequency, to decoder, 30. Controller, 20,
then transmits a particular preprogrammed wireless-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 pro­
cessor, 39J, to cause all apparatus of decoder, 30, to com­
mence receiving, detecting, and processing SPAM message
information embedded in the inputted frequency of interest.

When the input ofwireless channel 5 to decoder, 30, com­
mences, the remote wireless station transmitting the channel
5 transmission is transmitting the embedded signal informa­
tion ofan information segment following a SPAM command.
Shortly thereafter, embedded signal information ofan end of
file signal then a combining synch command with a "01"
header is transmitted on wireless channel 5. Said command
instructs ITS controller/computers, such as 73 in FIG. 6 (ex­
cept that the intermediate transmission station of this trans­
mission is a wireless transmission station rather than a cable
station), to load and run the contents of the information seg­
ment following said command. The meter-monitor field of
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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 appa­
ratus of decoder, 30, cease receiving SPAM message infor­
mation and delete all information received on said wireless
channel 9 and causes oscillator, 6, to cause the selection ofthe
next channel in the predetermined television channel selec-

10 tion pattern: wireless channel 13 .Automatically, oscillator, 6,
causes mixer, 3, to select the frequency of channel 13 and
input said frequency to decoder, 30. Controller, 20, then trans­
mits a particular preprogrammed wireless-13 instruction to
said control processor, 39J, that informs said processor, 39J,

15 wireless channel 13 is inputted to decoder, 30.
Receiving said wireless-13 instruction causes control pro­

cessor, 39J, to cause all apparatus of decoder, 30, to com­
mence receiving, detecting, and processing SPAM message
information embedded in the inputted frequency of interest.

The remote wireless station transmitting the channel 13
transmission is transmitting the same "Wall Street Week"
program that is transmitted by the remote cable station trans­
mitting the cable channel 13 transmission. When the input of
wireless channel 13 to decoder, 30, commences, said remote

25 wireless station is still transmitting the binary information of
the information segment following the first combining synch
command of said "Wall Street Week" program.

In due course said remote wireless station transmits the end
of file signal that terminates said information segment, and

30 the EOFS valve, 39F, ofdecoder, 30, receives and detects said
signal, in its end of file detecting fashion, causing said valve,
39F, to transmit the aforementioned EOFS-signal-detected
information to said control processor, 39J. Just as applied in
the case of the 2nd command (#5), receiving said EOFS-

35 signal-detected information causes control processor, 39J, to
cause EOFS valve, 39F, to discard all information ofsaid end
of file signal; to cause said matrix switch, 391, to cease trans­
ferring SPAM message information from said EOFS valve,
39F, to its null output information and commence transferring

40 SPAM message information from said valve, 39F, to said
control processor, 39J; then to cause EOFS valve, 39F, to
recommence processing inputted signal words in its prepro­
grammed fashion and transferring said words to matrix
switch, 391; and to commence waiting to receive from said

45 switch, 391, the binary information of a subsequent SPAM
header.

Subsequently, said remote wireless station transmits the
second combining synch command ofthe "Wall Street Week"
program. (Hereinafter, said command may be called the "3rd

50 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 identification code" of said com-

55 mand with the program unit information ofthe monitor infor­
mation that it 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

60 transmission, no match results. Not resulting in a match
causes said control processor, 39J, automatically to cause
matrix switch, 391, to cease transferring information from
said EOFS valve, 39F, to control processor, 39J, and com­
mence transferring information from control processor, 39J,

65 to buffer/comparator, 8, then to transmit a message that con­
sists ofbinary information ofa "00" header then the execution
segment information of the pseudo command then a meter-

mark ofwireless channel 5. Said "code" identifies a particular
super market chain commercial program unit and because no
information of said "code" has previously been received at
control processor, 39J, no match results. Not resulting in a
match causes said control processor, 39J, to cause matrix
switch, 391, to cease transferring information from said EOFS
valve, 39F, to control processor, 39J, and commence trans­
ferring information from control 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 containing said monitor information in RAM (in­
cluding the associated channel mark and the format informa­
tion ofsaid information) then any padding bits required to end
said message (which message is called, hereinafter, the "2nd­
old-program-message (#5)"); to determine that said com­
mand does not contain subject matter meter-monitor infor­
mation (causing said control processor, 39J, not to transmit a
message that enables microcomputer, 205, to tune receiver
apparatus automatically but to transmit a new program mes- 20

sage for processing by buffer/comparator, 14, alone); and to
transmit a message that consists of binary 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 ofcable channel 13
as well as appropriate meter-monitor format information then
any padding bits required to end said message (which mes­
sage is called, hereinafter, the "2nd-new-program-message
(#5)")Automatically, said control processor, 39J, then deletes
from said RAM all information of said monitor information
in RAM except the information of said channel mark and
records at said RAM, associated with said channel mark, the
meter-monitor segment information ofthe information at said
SPAM-input-signal memory, which is said 2nd command
(#5), but replaces the meter-monitor format information that
is recorded with new format information that reflects the
addition ofa channel mark. Finally, controller, 39J, transmits
particular detection-complete information to controller, 20;
causes all apparatus ofdecoder, 30, except said RAM to cease
receiving SPAM message information and delete all informa­
tion received on said wireless channel 5; 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 information from
EOFS valve, 39F, to its null output.

Said detection-complete information causes controller, 20,
to cause oscillator, 6, to cause the selection ofthe next channel
in the predetermined television channel selection pattern:
wireless channel 9. Automatically oscillator, 6, causes mixer,
3, to select the frequency of channel 9 and input said fre­
quency of interest, at a fixed frequency, to decoder, 30. Con­
troller, 20, then transmits a particular preprogrammed wire­
less-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 pro­
cessor, 39J, to cause all apparatus of decoder, 30, to com­
mence receiving, detecting, and processing SPAM message
information embedded in the inputted frequency of interest.

When the input ofwireless channel 9 to decoder, 30, com­
mences, the remote wireless station transmitting the channel
9 transmission is transmitting no signal information in the
normal transmission pattern.

EOFS valve, 39F, of decoder, 30, waits to receive detected
SPAM signal information, but none is transmitted by said
remote wireless station.
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monitor segment containing said monitor infonnation in
RAM (including the associated channel mark and the fonnat
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 pre­
determined fashion, control processor, 39J, determines that
said command contains subject matter meter-monitor infor­
mation causing said control processor, 39J, to transmit a
message that consists of binary information of a "00" header
then the aforementioned execution segment information that
is addressed to microcomputer, 205, (and that causes micro­
computer, 205, to process the information ofthe meter-moni­
tor segment immediately following said execution segment
information as new programming now being transmitted on
the channel of the channel mark of said meter-monitor seg­
ment segment) then meter-monitor segment infonnation that
includes the "program unit identification code" and subject
matter infonnation ofsaid command and the channel mark of
wireless channel 13 as well as appropriate meter-monitor
format infonnation 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 RAM all infonnation ofsaid
monitor infonnation in RAM except the information of said
channel mark and records at said RAM, associated with said
channel mark, the meter-monitor segment infonnation of the
information at said SPAM-input-signal memory, which is
said 3rd command (#5), but replaces the meter-monitor for­
mat infonnation that is recorded with new fonnat infonnation
that reflects the addition of a channel mark. Finally, control­
ler, 39J, transmits particular detection-complete infonnation
to controller, 20; causes all apparatus of decoder, 30, except
said RAM to cease receiving SPAM message infonnation and
delete all infonnation received on said frequency of interest
(that is, wireless channel 13); and causes said matrix switch,
391, to cease transferring information from said control pro­
cessor, 39J, to said buffer/comparator, 8, and commence
transferring SPAM message information from EOFS valve,
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 predetermined television channel selec­
tion pattern: cable channel 2. Automatically 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 ofchannel 2 and to input said frequency ofinterest,
at a fixed frequency, to decoder, 30. Controller, 20, then
transmits a particular preprogrammed cable-2 instruction to
said control processor, 39J, that infonns said processor, 39J,
cable channel 2 is inputted to decoder, 30.

While TV signal decoder, 30, is processing signal infonna­
tion 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 input­
ted from mixer, 2.

(Radio signal decoder, 40, is shown in greater detail in FIG.
2B. The controller, 44, ofdecoder, 40, is identical, in compo­
sition, to the controller, 39, of FIG. 3A. And the components
of said controller, 44, are referred to, hereinafter, using the
same alphanumeric identification 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.)

Controller, 20, has preprogrammed all 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 infonnation
embedded in its inputted television transmissions. Control
processor, 44J, controls all controlled apparatus of decoder,
40, and causes radio decoder, 42, to detect signal infonnation
in the nonnal radio transmission location. At the RAM asso­
ciated with the control processor, 44J, is bit information of a
channel mark associated with each radio frequency transmis­
sion received at decoder, 40. (The frequency identification
information of decoder, 40, is called "channel marks" here

10 rather than "frequency marks" for simplicity of exposition.)
At said RAM, control processor, 44J, maintains, associated
with appropriate channel mark information, monitor infor­
mation records of the last command containing meter-moni­
tor program identification infonnation inputted via each fre-

15 quency transmission.
At the 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 embed-

20 ded in the inputted 100.0 MHz frequency transmission and is
set to receive and transfer SPAM message information.
Matrix switch, 441, is set to transfer SPAM message infonna­
tion from EOFS valve, 44F, to control processor, 44J. And
control processor, 44J is set to receive and process header

25 information of a SPAM message.
Subsequently, the remote FM radio station that originates

the 100.0 MHz broadcast embeds in the normal transmission
location of its transmission and transmits a SPAM message
that consists ofa "00" header; the pseudo command execution

30 segment; a meter-monitor segment that includes particular
program unit identification infonnation, particular subject
matter infonnation, and particular appropriate meter-monitor
format infonnation; and any required padding bits. (Herein­
after, the command of said message is called the "4th com-

35 mand (#5).") Said transmission is received at the remote cable
transmission station that transmits the multi-channel cable
transmission inputted to signal processor, 200; combined into
the full spectrum cable transmission on the 100.0 MHz fre­
quency; and retransmitted. Mixer, 2, selects said 100.0 MHz

40 frequency ofsaid transmission and inputs said frequency, at a
fixed frequency, to radio signal decoder, 40.

Receiving said frequency causes decoder, 40, to detect and
process the command information ofsaid 4th command (#5).
The inputted frequency of channel 13 is inputted, first, to

45 radio receiver circuitry, 41, which receives the radio infonna­
tion of said frequency and inputs said information to radio
decoder, 42, which decodes the embedded signal infonnation
of said command and transmits said signal infonnation to
digital detector, 43, which detects the binary information with

50 error correcting bit infonnation of said command and trans­
fers said binary and bit infonnation to controller, 44. There­
after, the embedded information ofsaid command is caused to
be recorded at the SPAM-input-signal register memory of
control processor, 44J, in the same fashion that the embedded

55 information ofthe I st command (#5) is detected and recorded
at decoder, 30. Receiving the embedded information of the
4th command (#5) causes the binary SPAM infonnation of
said command to be detected at detector, 44; checked and
corrected, as necessary, at processor, 44B; converted into

60 locally usable binary information at processor, 44D; and
recorded at the SPAM-input-signal memory of said control
processor, 44J.

Receiving said command causes the instructions prepro­
grammed at the RAM and ROM associated with control pro­

65 cessor, 39J, to cause control processor, 44J, to process the
information of said command in the following fashion. In a
predetermined fashion, control processor, 44J, locates the
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monitor information that it retains in said RAM associated
with the channel mark ofthe 100.0 MHz frequency and com­
pares the "program unit identification code" ofsaid command
with the program unit information of said monitor informa­
tion in RAM. No match results which indicates a new pro­
gram unit is being transmitted on said frequency. Not result­
ing in a match causes said controller, 44, automatically to
transfer information ofnew programming to microcomputer,
205, and to transfer to buffer/comparator, 14, for further pro­
cessing said monitor information in RAM which is monitor
information of prior programming transmitted on said fre­
quency. Automatically, 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 (in­
cluding the associated channel mark and the format informa­
tion ofsaid information) then any padding bits required to end
said message. (Hereinafter, said transmission of is called the
"Ist-old-radio-program-message (#5)".) Then, in a predeter­
mined fashion, control processor, 44J, determines that said
command contains subject matter meter-monitor informa­
tion, causing control processor, 44J, to transmit a message
that 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-monitor 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
matter information of said first command and the channel
mark of said 100.0 MHz frequency as well as appropriate
meter-monitor format information then any padding bits
required to end said message. (Said message is called, here­
inafter, the "Ist-new-radio-program-message (#5)".) Then
said control processor, 44J, deletes from said RAM all infor­
mation of said monitor information in RAM except the infor­
mation of said channel mark and records at said RAM, asso­
ciated 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, 44J, 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 frequency ofinterest (that is, frequency 100.0 MHz); and
causes said matrix switch, 441, to cease transferring informa­
tion from said control processor, 44J, to said buffer/compara­
tor, 8, and commence transferring SPAM message informa­
tion from EOFS valve, 44F, to its null output.

Saidradio-detection-complete information causes control­
ler, 20, to cause oscillator, 6, to cause the selection ofthe next
frequency in the predetermined radio frequency selection
pattern: 99.0 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 pre­
programmed radio-99.0 instruction to control processor, 44J,
that informs said processor, 44J, 99.0 MHz is inputted to
decoder, 40.

138
Receiving said radio-99.0 instruction causes control pro­

cessor, 44J, to cause all apparatus of decoder, 40, to com­
mence receiving, detecting, and processing SPAM message
information embedded in the inputted frequency of interest.

When the input of FM radio frequency 99.0 MHz to
decoder, 40, commences, the remote station transmitting the
99.0 MHz radio transmission is transmitting no SPAM infor­
mation in the normal transmission location.

EOFS valve, 44F, of decoder, 40, waits to receive detected
10 SPAM signal information, but none is transmitted by said

remote wireless station.
After determining, in a predetermined fashion, that a par­

ticular predetermined period of time has elapsed from the
input of said 99.0 MHz frequency to decoder, 40, controller,

15 20, automatically causes control processor, 44J, to cause all
apparatus of decoder, 40, to cease acting to receive SPAM
message information embedded in said frequency and to
delete all information received on said frequency and causes
oscillator, 6, to cause the selection ofthe next frequency in the

20 predetermined radio frequency selection 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-I 00.0 instruction to control processor, 44J, that informs

25 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-message
(#5) messages and the I st-, 2nd-, and 3rd-new-program-mes­
sage (#5) messages and from decoder, 40, the Ist-old-radio-

30 program-message (#5) and Ist-new-radio-program-message
(#5) messages.

Receiving each one of said messages causes buffer/com­
parator, 8, first, to place said one at a particular received signal
location at buffer/comparator, 8, then to compare a particular

35 portion the first X bits immediately after the first H bits ofsaid
binary information (which X bits is the execution segment of
said one) to the aforementioned particular comparison infor­
mation in its automatic comparing fashion. In each case, no
match results which signifies that none of said messages

40 instructs DRS signal processors, 200, to decrypt. Not result­
ing 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 pro-
45 cessing encrypted SPAM program identification information;

however, in the preferred embodiment, the decryption of said
information takes place at the decryptors, 39K, 44K, or 47K,
ofthe controllers, 39, 44, or47, ofdecoders, 30, 40, or ofFIG.
2C, before said decoders input their detected SPAM program

50 identification information to buffer/comparators, 8. Such
decryption is affected in the fashion of the decryption of the
first and second messages of example (#4) at decoder, 203.)

All eight of said messages are commands. The Ist- and
3rd-new-program-message (#5) and the Ist-new-radio-pro-

55 gram-message (#5) signals are addressed to microcomputer,
205. Each informs said microcomputer ofnew progranlilling
transmissions to which said microcomputer can tune appro­
priate station receiver and display apparatus in fashions
described below. (Hereinafter said commands are called

60 "guide commands" because they can guide station control
apparatus to desired 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

65 programming transmissions because said commands are
addressed to no apparatus; the execution segment of each is
the aforementioned pseudo-command. (Hereinafter, each
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said signal is called a "transparent connnand" because no
subscriber 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, 121, and a control processor, 121, with asso­
ciated RAM and ROM) to process each, in turn, in its prepro­
grannned fashions (which are similar to the preprogrannned
fashions of controller, 39, of decoder, 203). Receiving each
command causes controller, 12, to record said command at
the SPAM-input-signal register memory of controller, 12,
then to compare the execution segment of each command to
the aforementioned controlled-function-invoking-@12
information. Each execution segment of a guide connnand
matches particularpreprogrannned transfer-this-message-to­
205-@12information that invokes particularpreprogrannned
instructions that cause controller, 12, to input the message of
said connnand to buffer, 39G, of controller, 39, of decoder,
203. (Receiving said message causes said controller, 39, to
input information of said connnand to microcomputer, 205,
thereby informing microcomputer, 205, that new program­
ming of the particular subject matter and program identifica­
tion unit identified of said guide connnand is being transmit­
ted on the channel of the channel mark of said guide
command and causing microcomputer, 205, to process in a
fashion that is described more fully below.) Each execution
segment of a transparent connnand matches particular pre­
progrannned pseudo-function-@12 information that invokes
no particular preprogrammed controlled function instruc­
tions.

In example #5, controller, 12, is preprogrannned to process
monitor information, and completing the controlled functions
invoked by any given message causes controller, 12, auto­
matically to process the information ofsaid message as moni­
tor information, in the fashion of controller, 39, of decoder,
203, in example #3. Automatically after transmitting the last
bit ofeach guide connnand or determining that the execution
segment of each transparent command invokes no controlled
function, controller, 12, connnences processing the informa­
tion at said SPAM-input-signal memory as monitor informa­
tion. Automatically, control processor, 121, transfers to
buffer/comparator, 14, via matrix switch, 12 I, header infor­
mation that identifies a transmission of monitor information
of available progrannning then all of the information that is
recorded at said SPAM-input-signal memory. (In each
example #5 case, the information that is transferred-to­
gether with its newly added header information-continues
to be called by its previously assigned name; for example, the
Ist-old-radio-program-message (#5).) Then controller, 12,
from memory all information of said given message and
commences waiting to receive the binary information of a
subsequent message from buffer/comparator, 8.

Particular ones of said eight messages convey first
instances of particular program unit identification monitor
information associated with particular channel marks. Said
ones are the Ist-, 2nd-, and 3rd-new-program-message (#5)
messages and the I st-new-radio-program-message (#5). Oth­
ers ofsaid messages convey last instances ofsuch 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 convey first instances ofparticular
program unit identification information associated with par­
ticular channel marks are called "new progrannning mes­
sages," and messages that convey last instance information
are called "old programming messages.")

Signal processor, 200, processes the monitor information
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
progrannning added) causes buffer/comparator, 14, to deter­
mine that said header information matches particular prepro­
grannned monitor-information-identification information,
causing buffer/comparator, 14, to input each message, in turn,

10 to onboard controller, 14A.
Receiving any given old progrannning message causes

onboard controller, 14A, to execute particular prepro­
grannned process-monitor-info-of-available-programming
instructions. Said instructions cause onboard controller, 14A,

15 to determine that the channel mark and program unit identi­
fication information in said old progrannning message
matches the channel mark and program unit identification
information of a selected monitor information record previ­
ously initiated by a particular new progrannning message and

20 to update the information of said selected record by modifY­
ing the information content of said record by adding and/or
deleting and/or replacing information in such a way that the
information of said record reflects to the fullest extent which
particular progrannning is available on which channels at the

25 station of FIG. 3 (and at selected other stations that are pre­
progrannned and preconfigured to collect monitor informa­
tion) and by recording date and time information, received
from clock, 18, in such a way that the information of said
record reflects when said particular progrannning is avail-

30 able. The progrannning monitored for availability and the
information recorded can include not only progrannning
identified by the aforementioned "program unit identification
codes" that identifY television programs but also, for
example, computer programming information such as the

35 information, in the meter-monitor segment of the first com­
bining synch connnand of the "Wall Street Week" example,
that identifies the program instruction set that follows said
connnand and the supplier of said set.

Receiving any given new programming message causes
40 onboard controller, 14A, to determine that the program unit

identification information in said message does not match the
program unit identification information ofthat selected moni­
tor information record whose channel mark matches the
channel mark of said new progrannning message, causing

45 onboard controller, 14A, automatically to cause signal pro­
cessor, 200, to record said selected monitor information
record at recorder, 16, in the fashion that onboard controller,
14A, caused signal processor, 200, to record the aforemen­
tioned record of prior progrannning upon receiving the 1st

50 monitor information (#3). Then, automatically, onboard con­
troller, 14A, executes the aforementioned process-monitor­
info-of-available-progrannning instructions. Said instruc­
tions cause onboard controller, 14A, to initiate a new monitor
record that reflects the availability of the progrannning iden-

55 tified in said new progrannning message. Automatically, said
instructions cause onboard controller, 14A, to delete all infor­
mation at the record location of said selected monitor infor­
mation record except the channel mark associated with said
record and to record at said record location the "program unit

60 identification code" information of said new progrannning
message, such other selected information of said new pro­
grannning message that identifies other particular program­
ming is available on the channel of said channel mark, and
current date and time information, received from clock, 18. In

65 this fashion, the system of the present invention initiates
records at the station of FIG. 3 (and at selected other stations
that are preprogrannned and preconfigured to collect monitor
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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 fashion, that the audit information has
been received correctly and completely, and said determining
causes said first computer automatically to transmit a particu­
lar transmission complete signal to controller, 20. Receiving
said complete signal causes controller, 20, to cause telephone

10 connection, 22, to terminate said telephone call. Then con­
troller, 20, transfers information to recorder, 16, that causes
recorder, 16, to erase from memory all said record and other
information that is not also meter charge information or moni-
tor information.

Having completed the first stage, controller, 20, then com-
mences automatically the second stage of said sequence
which involves transferring meter charge information to a
particular second host computer at a second remote station.
Controller, 20, transfers the telephone number, 1-800-

20 CHARGES, to auto dialer, 24, and causes the dialing of said
number. But said number is busy. Telephone connection, 22,
receives a telephone busy signal, well known in the art, and
transfers information of said signal to controller, 20. Receiv­
ing said information causes controller, 20, to execute a pre-

25 programmed redial sequence. Thereafter, whenever control­
ler, 20, polls its input sources for input signal information in
a polling fashion well known in the art, it causes dialer, 24,
regularly to redial said number. Controller, 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 instructions of
the second stage. When said second computer answers said
call, controller, 20, will automatically execute said remaining

35 instructions.
Having deferred further execution of the second stage,

controller, 20, proceeds to the third stage which involves
transferring monitor information to a particular third host
computer at a third remote station. Controller, 20, causes the

40 dialing of the telephone number, 1-800-MONITOR, and
establishes telephone communications with said third com­
puter. Automatically, controller, 20, causes the transfer to said
third computer of particular identifYing information and a
particular instruct-to-receive signal causing said third com-

45 puter to determine that it is not prepared to receive informa­
tion 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
the first waiting moment after I :00 AM the following mom-

50 ing-and causes controller, 20, to execute a preprogrammed
time-check-and-determining sequence. Under control ofsaid
sequence, as a regular step in the sequence of the aforemen­
tioned polling fashion, controller, 20, checks the time of
clock, 18, and determines whether said clock time is after said

55 deferred time.
Having deferred further execution of the third stage, con­

troller, 20, proceeds with other processing. The third stage is
the final stage ofsaid automatic telephone signal record trans­
fer sequence. Accordingly, controller, 20, starts polling for

60 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 estab­
lish telephone communications in the fashion described in the

65 first stage above. Controller, 20, then causes the transfer to
said second computer of particular identifYing information
followed by a particular instruct-to-receive signal causing
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information) that reflect to the fullest extent which particular
programming becomes available at said station (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 SPAM
signal information causes signal processor, 200, to transfer
signal record information by telephone to remote station
computers. At the outset of each example, 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 particular fullness information of said
recorder, 16. In example #3 and #4, receiving the first mes­
sage ofthe "Wall Street Week" program causes decoder, 203, 15

to transfer to buffer/comparator, 14, the I st monitor informa­
tion (#3) and the 1st meter & monitor information (#4),
respectively, and receiving the 1st monitor information (#3)
and the 1st meter & monitor information (#4) causes buffer/
comparator, 14, to transfer record information of the prior
program displayed at monitor, 202M, to recorder, 16, and
causes recorder, 16, to record said information. In example
#5, receiving transmitted SPAM message information causes
decoders, 30 and 40, to transmit the Ist-new-program-mes­
sage (#5) and the Ist-new-radio-program-message (#5) mes­
sages, respectively, and receiving information of said Ist­
new-program-message (#5) and said I st-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 30

transfer of the first record information from buffer/compara­
tor, 14, causes recorder, 16, to execute the automatic tele­
phone signal record transfer sequence described above.

In each example, when the automatic processing caused by
the received SPAM signal information reaches the point at
which recorder, 16, finishes recording the first signal record
information transferred from buffer/comparator, 14, recorder,
16, measures the quantity 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
fullness information. Said determining causes recorder, 16, to
transfer a particular instruct-to-call instruction to controller,
20, that causes controller, 20, to activate telephone connec­
tion, 22, and proceed with a particular preprogrammed tele­
phone signal record transfer sequence that is fully automatic.

The first stage of said sequence involves transferring audit
information to a particular first host computer at a first remote
station. Controller, 20, transfers the telephone number,
1-800-AUDITOR, to auto dialer, 24, and causes said dialer,
24, to dial said number. Said first computer answers said
telephone call, and in a fashion well known in the art, con­
troller, 20, and said first computer automatically establish
telephone communications. Automatically, controller, 20,
causes telephone connection, 22, to transfer particular iden­
tifYing information that includes the unique digital identifY­
ing code of ROM, 21, to said first computer followed by a
particular instruct-to-receive signal. Said instruct-to-receive
signal causes said first computer automatically to prepare to
receive audit records then to transfer a particular start signal
via connection, 22, to controller, 20. Receiving said start
signal, sent automatically in response 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 information,
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Including Example #6

Regulating the Reception and Use ofProgranmling

Examples #2 and #4, above, illustrate methods of control­
ling 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 com­
bined medium overlay information and cause combinings to
commence and cease at selected stations. Said means and
methods involve the operation ofpreprogrammed cipher keys
(such as keys J and Z) and cipher algorithms to decrypt
transmitted information.

The present invention includes other apparatus and meth­
ods for regulating the reception and use ofcombined medium
control instructions, and the apparatus and methods of the
present invention that are used to control (and meter) com­
bined 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 regu­
lating the reception and use ofelectronically transmitted pro­
gramming. Various scrambling means are well known in 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/de­
cryption means and methods, well known in the art, can
regulate the reception and use of, for example, digital video
and audio television transmissions, digital audio radio and
phonograph transmissions, digital broadcast print transmis­
sion, and digital data communications. Other techniques,
well known in the art, involve controlling interrupt means that
may be as simple as on/off switches to interrupt or disconnect
programming transmissions at stations that lack authorizing
information or are determined in other fashions not to be duly
authorized. Still other techniques, also well known in the art,

50

(Indeed, as the above exposition makes clear, the impact of
the transmission ofSPAM information can be yet more com­
plex and meaningful. In example #4, receiving the second
message does cause selected 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-pre-

10 condition memories and, hence, where FIG. lC combinings
fail to occur because the first precondition is not satisfied; and
at which, as a consequence, receiving said second messages
causes a 2nd monitor information (#4) transmission and
causes processing of said 2nd monitor information (#4) at

15 buffer/comparators, 14. At said stations, because no monitor
information ofthe first "Wall Street Week" program message
was previously processed-because none was decrypted­
monitor record information ofprior programming still exists
at said buffer/comparators, 14, when said 2nd monitor infor-

20 mation (#4) is received at said buffer/comparators, 14. At
selected ones ofsaid stations which ones where recorders, 16,
will equal or exceed particular fullness information when the
next instance of record information is recorded, receiving
said second message causes the recording of said monitor

25 record information of prior programming, causes the trans­
ferring of meter and/or monitor record information selec­
tively to one or more remote stations, and causes computers at
said stations to process the information in the fashions
described herein.)

said second computer to respond with a particular start signal
that causes controller, 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 acknowledge
receipt instruction to said second computer. Automatically
said second 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 meter charge information. Then, in a prepro­
grammed fashion, controller, 20, deactivates the redial
sequence instruction portion of said polling sequence.

So completing the second stage causes controller, 20, once
again to commence polling for instructions.

Subsequently, controller, 20, determines that said clock
time is after said deferred time which causes controller, 20,
automatically to deactivate said time-check-and-determining
sequence and recommence said third stage. Automatically,
controller, 20, reestablishes telephone communications with
said third computer and causes said third computer to transfer
to controller, 20, its particular start signal. Then controller, 20,
causes the transmitting ofall recorded monitor records to said
third computer. When said transmitting is finished, controller,
20, transmits a particular acknowledge receipt instruction to
said third computer. Automatically 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 information.

Completing the final deferred instructions of said auto- 30

matic telephone signal record transfer sequence causes con­
troller, 20, to end said sequence and commence processing in
the conventional fashion.

In examples #3 and #4 (and #5 if information of said
Ist-new-program-message (#5) reaches buffer/comparator, 35

14, before any other instance ofmonitor information), receiv­
ing the first message of the "Wall Street Week" program
causes the apparatus of the FIG. 3 subscriber station to carry
out said signal record transfer sequence. Simultaneously,
other stations have reached a similar level offullness, and said 40

command causes said other stations also to execute said trans-
fer 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 stations to trans- 45

fer recorded information selectively to one and more remote
stations at the time ofexecution 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
ofthe "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 ofsaid
station to transfer ofrecord information to one or more remote 55

station computers.
Nevertheless, it is clear from the above exposition that the

transmission of any SPAM command (including the pseudo
command) that includes meter-monitor information can
cause monitor record information to be recorded at the 60

recorder, 16, of selected stations and can cause signal proces­
sors, 200, at selected ones of said stations (that is, at stations
where recorders, 16, equal or exceed particular fullness infor­
mation) to transfer meter and/or monitor record information
selectively to one or more remote stations and cause comput- 65

ers at said stations to process the information in the fashions
described herein.
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information is "111111". And the particular binary number
that is selected-"llllll" in the particular example-is
selected because no subscriber station is preprogrannned, at
the outset of the example, with any controlled-function-in­
voking information that is "111111". (In other words, were
said"111111" information of the execution segment trans­
mitted without any other action taking place first, transmitting
said information would cause no controlled function to be
executed at any subscriber station because said information
would not match any controller-function-invoking informa­
tion at any station.)

In example #6, two particular messages are transmitted
each of which consists of a "01" header; execution, meter­
monitor, and information segments; and an end of file signa!.
(Hereinafter, said messages are called the" I st supplementary
message (#6)" and the "2nd supplementary message (#6)".)
In each message, the information 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
instructs subscriber stations to decrypt with key J.

The "Wall Street Week" program originating studio
embeds and transmits the 1st 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 1st
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 infor-
mation of said message; decryptor, 39K, decrypts the
encrypted information of said message and transfers said
message to EOFS valve, 39H; and EOFS valve, 39H, inputs
the information of said message, unencrypted, to control pro­
cessor, 39J, until the end of file signal of said message is
detected. Automatically, control processor, 39J, compares the
unencrypted information of the execution segment in said
message to the aforementioned controlled-function-invoking
information, and a match occurs with particular prepro­
grannned execute-at-39J information that causes control pro-
cessor, 39J, to execute particular preprogrannned load-and­
run-at-39J instructions.

Executing said instructions causes control processor, 39J,
to record the received SPAM information of said I st supple­
mentary message (#6) in a fashion similar to the recording of
the first message ofexample #4 except that the information of
the information segment of said Ist supplementary message
(#6) is recorded at particular RAM associated with control
processor, 39J, rather than particular RAM of microcom­
puter, 205. Automatically, control processor, 39J, records all
remaining connnand information of said I st supplementary
message (#6) together with any padding bits immediately
following said connnand at 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 information segment of said
message) at particular working memory of said RAM asso-
ciated with control processor, 39J.

In due course, EOFS valve, 39H, receives complete infor­
mation of the end of file signal that ends said 1st supplemen­

65 tary message (#6). Receiving said information causes EOFS
valve, 39H, to transmit the aforementioned interrupt signal of
EOFS-signal-detected information to control processor, 39J.

involve controlling jannning means that spoil transmitted
progrannning at stations that lack authorizing information or
are determined not to be duly authorized, thereby degrading
the usefulness of said progrannning. Such other techniques
include, for example, inserting so-called "noise" into the
transmitted progrannning which noise may be, for example,
overlays of one or more separate transmissions.

The means and methods of the present invention for regu­
lating reception and use ofprogramming relate, in particular,
to three features of the present invention. The computer sys- 10

tem of the present invention has capacity at each subscriber
station to compute station specific information based on pre­
progrannned information that exists at each station and that
differs from station to station. Given this capacity, any central
control station of the present invention that originates a 15

SPAM transmission can cause subscriber station apparatus to
decrypt received SPAM information in different fashions
with each station decrypting its received information is its
own station specific fashion. A central station can cause dif­
ferent stations to compute different station specific decryp- 20

tion cipher keys and/or algorithms to use in any given step of
decryption or to compute station specific key and/or algo­
rithm identification information that differs from station to
station and controls each station in identifying the key and/or
algorithm to use for any given step of decrypting. A second 25

feature of the present invention is that effective SPAM pro­
cessing depends on the correspondence between the transmit­
ted SPAM information that causes processing at the sub­
scriber stations and the information preprogrammed at the
various stations that controls the SPAM processing at each 30

station. 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,
"01 0011") must match preprogrannned controlled-function­
invoking information ("01 0011 ") at each station. This feature 35

permits each station to be preprogrannned with station spe­
cific controlled-function-invoking information that differs
from station to station (which means that no single SPAM
execution segment could invoke a given function at all sta­
tions without first being processed at selected stations to 40

render its information to correspond to the station specific
preprogrannned invoking information of said stations). The
third feature ofthe present invention is an extended system of
means and methods for regulating the reception and use of
SPAM information-including decryption key and algorithm 45

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 message of
the "Wall Street Week" program can take affect at only 50

selected stations (such as those stations preprogrannned with
decryption key J) without being decrypted at said stations.
(Hereinafter, this technique is called "covert contro!.")

An example #6, that focuses on the second message of the
"Wall Street Week" program and is set within the context of 55

example #4, illustrates the operation of covert contro!.
In examples #1, #2, #3, and #4, the information of the

execution segment of said second message, when unen­
crypted, is identical from example to example. For example,
if said information is "100110" in example #1, it is "100110" 60

in example #3 and, after decryption, in examples #2 and #4.
And the preprogrammed execute-conditional-overlay-at-205
information that said information of the execution segment
matches when compared with controlled-function-invoking
information is also "100110".

But in example #6 the information of the execution seg­
ment of said second message is different; for example, said
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Covert control provides significant benefits. One benefit is
speed. For example, when covert control is employed, no time
is spent decrypting messages (such as the second "Wall Street
Week" message ofexamples #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 command of said second message) is
embedded at the program originating studio and transmitted
and the moment when it causes combining at those selected

10 stations at which it causes combining. A second benefit arises
out ofthe 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 ofthe execute-conditional-overlay-at-

15 205 infonnation at those selected subscriber stations that are
preprogrammed with decryption key J, the "Wall Street
Week" program originating studio can invoke the aforemen­
tioned conditional-overlay-at-205 instructions at said
selected stations not just once but many time by transmitting

20 execution segments that are "111111" before transmitting
said 2nd supplementary message (#6) and causing the stan­
dard control-invoking value of said execute-conditional­
overlay-at-205 information, "100110", to replace said covert
control-invoking value at said selected stations.

FIG. 4 shows the Signal Processing Programming Recep­
tion and Use Regulating System that is the third feature ofthe
present invention.

The subscriber station of FIG. 4 has capacity for receiving
wireless television programming transmissions at a conven-

30 tional antenna, 199, and a multi-channel cable transmission at
converter boxes, 201 and 222. Said boxes, 201 and 222, are
conventional cable converter boxes with capacity, well
known in the art, for receiving infonnation of a selected
channel of a multiplexed multi-channel transmission and

35 converting the selected infonnation to a given output fre­
quency. The selected channels whose infonnation is received
at said boxes, 201 and 222 respectively, are selected by tuners,
214 and 223 respectively, which are conventional tuners, well
known in the art, each with capacity for tuning to a selected

40 channel. Antenna, 199, and boxes, 201 and 222, transmit their
received information to matrix switch, 258, which is a con­
ventional matrix switch, well known in the art, with capacity
for receiving multiple inputs and outputting said inputs selec­
tively to selected output apparatus. One apparatus that said

45 switch has capacity for outputting to is television tuner, 215.
However, the configuration FIG. 4 differs from the configu­
ration ofFIGS. 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

50 FIG. 4, it is said switch, 258, that outputs the infonnation that
is input to said monitor, 202M, and divider, 4. FIG. 4 shows
five 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

55 conventional decryptors, well known in the art, with capacity
for receiving encrypted digital infonnation, decrypting said
information by means of a selected cipher algorithm and a
selected cipher key, and outputting the decrypted infonna­
tion. Signal stripper, 229, is a conventional signal stripper,

60 well known in the art, with capacity for receiving a transmis­
sion ofvideo infonnation, removing embedded or otherwise
inserted signal infonnation selectively, and outputting the
transmission absent the removed infonnation. Signal genera­
tor, 230, is a conventional signal inserter, well known in the

65 art, with capacity for receiving a transmission ofvideo infor­
mation, embedding or otherwise inserting signal infonnation
selectively, and outputting the transmission with the embed-

Receiving said signal while under control ofsaid load-and­
run-at-39J instructions causes control processor, 39J, to
execute the infonnation of the information segment of said
I st supplementary message (#6) that is 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 predetennined fashion of the said information that is
preprogrammed at said RAM at the time of execution by
virtue ofbeing so loaded prior to being so executed, to locate
the location ofthat particular instance ofcontrolled-function­
invoking information that is "100110" (which is the execute­
conditional-overlay-at-205 infonnation that causes control
processor, 39J, to execute the controlled function of said
conditional-overlay-at-205 instruction) and modifY the infor­
mation at said location to be "111111 ". (Simultaneously,
other control processors, 39J, and at other stations that are
preprogrammed with decryption key J execute information of
loaded infonnation of said infonnation segment and modify
information of the execute-conditional-overlay-at-205 infor­
mation, at said control processors, 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 infonnation
ofdecryption key J is altered from its standard "100110" and 25

becomes "111111".
Accordingly, when the second message ofthe "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 infonnation
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" infonnation of its execution segment
fails to match any preprogrammed controlled-function-in­
voking infonnation.)

The "Wall Street Week" program originating studio
embeds and transmits the 2nd supplementary message (#6)
after transmitting said second message.

At the subscriber station ofFIG. 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 1st supplementary
message (#6) with just one exception. Whereas executing the
loaded infonnation of the information segment of the 1st
supplementary message (#6) causes control processor, 39J, to
locate that instance ofcontrolled-function-invoking infonna­
tion that is "100110" and modifY the infonnation at the loca­
tion of said "100110" to be "111111", executing the loaded
information of the infonnation segment of the 2nd supple­
mentary message (#6) causes control processor, 39J, to locate
that instance of controlled-function-invoking infonnation
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 infonnation
of decryption key J is returned to its standard value:
"100110". (Hereinafter, the nonnal binary value of a given
instance of information that invokes a preprogrammed func­
tion-such as, for example, the "100110" that is the nonnal
value of said execute-conditional-overlay-at-205 infonna­
tion-is called a "standard control-invoking value", and a
value that temporary replaces a standard control-invoking
value in the course a covert control application-such as
"111111" in example #6-is called a "covert control-invok­
ing value".)
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In example #7, the intermediate station that retransmits
"Wall Street Week" program information to the subscriber
station ofFIG. 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 ofsaid transmission, in
a fashion well known in the art, using particular cipher algo­
rithm 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 processor,
200, of FIG. 4 is preprogrammed at 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 program on cable cable 13 com-

15 mences.
(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-CC-at­
particular-8:30 information at local input, 225, and cause said

20 information, in a predetermined fashion, to be inputted to
controller, 20, by local input, 225. Alternately, microcom­
puter, 205, can be preprogrammed with particular specific­
WSW information and, in a predetermined fashion that is
described more fully below, caused to input said please-fully-

25 enable-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 con­
troller, 20, in a predetermined fashion, to select particular

30 WSW-on-CC13-at-particular-8:30 information in said
received information, record said selected information at par­
ticular memory, and execute particular receive-authorizing­
info-at-appointed-time instructions.

In a predetermined fashion, executing said instructions
35 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-en­
abling time that is a predetermined interval prior to the afore-

40 mentioned 8:30 PM time (when said originating studio com­
mences transmitting the "Wall Street Week" program),
controller, 20, causes all apparatus of the TV signal decoder,
30, to delete from memory all information ofreceived SPAM
information; transmits particular preprogrammed enable-

45 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 information at a particular
controlled-function-invoking information location; causes
the oscillator, 6, then to cause switch, 1, and mixer, 3, to select

50 information ofa particular master cable control chaunel (that
mayor 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 detectors, 34, 37,

55 and 38, to cease inputting detected information to controller,
39, and commence discarding 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 commence receiving

60 and inputting to controller, 39, SPAM information detected in
the frequency 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 of
said enable-next-program-on-CC13 information at a particu-

65 lar 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 predeter-

Example #7

Operating S. P. Regulating Systems

Example #7 illustrates the operation of the signal process­
ing regulating system of FIG. 4 and demonstrates the inter­
action 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 ofregu­
lating (and metering) means and methods that is illustrated in
FIG. 4.

In example #7, the program originating studio that origi­
nates the "Wall Street Week" transmission transmits a televi­
sion signal that consists ofso-called "digital video" and "digi­
tal audio," well known in the art. Prior to being transmitted,
the digital video information is doubly encrypted, by means
of particular cipher algorithms A and B and cipher keys Aa
and Ba, in such a way that said information requires decryp­
tion at subscriber stations in the fashion described below. The
digital audio is transmitted in the clear. Said studio transmits
the information of said program to a plurality of intermediate
transmission stations by so-called "Iandline" means and/or
Earth orbiting satellite transponder means, well known in the
art.

Each of said intermediate transmission stations receives
the transmission originated by said studio and retransmits the
information of said transmission to a plurality of ultimate
receiver stations.

ded 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 information to said switch, 258.

As FIG. 4 shows, signal processor, 200, controls all the
aforementioned apparatus. Signal processor, 200, controls
the tuning oftuners, 214, 215, and223; controls the switching
of matrix switch, 258; supplies cipher algorithm and cipher
key information to and controls the decrypting ofdecryptors, 10

107, 224 and 230; controls signal stripper, 229, in selecting
transmission locations and/or information to strip and in sig­
nal stripping; and controls signal generator, 230, in selecting
transmission locations at which to insert signals, in generat­
ing specific signals to insert, and in inserting.

In addition, FIG. 4 also shows divider, 4, monitor, 202M,
decoder, 203, and microcomputer, 205, all ofwhich function
and are controlled as in FIGS. 1 and 3.

Finally, FIG. 4 shows local input, 225, well known in the
art, which has means for generating and transmitting control
information to controller, 20, of signal processor, 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 processor system is specific predeter­
mined fashions that are described more fully below. In the
preferred embodiment, local input, 225, is actuated by keys
that are depressed 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 inputting control
information to microcomputer, 205, via decoder, 203, and in
the preferred embodiment, microcomputer, 205, may also
automatically substitute for local control, 225, in predeter­
mined fashions in inputting control information to said con­
troller, 20, on the basis of preprogrammed instructions and
information previously inputted to said microcomputer, 205.
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mined fashion, to transmit a particular enabling SPAM mes­
sage that consists of a "01" header, execution segment infor­
mation that matches said enable-next-program-on-CC13
information, particular meter-monitor infonnation, infonna­
tion segment information of particular enable-CC13 instruc­
tions and particular enable-WSW instructions that include
particular enable-WSW-programming information, and an
end of file signal on the frequency of said master control
channel. (Hereinafter said message is called the "Iocal-cable­
enabling-message (#7).")

In the fashions described above, so transmitting said SPAM
message causes signal processor, 200, at decoder, 30, (to
which said master control channel is inputted), to detect the
information of said message, select the infonnation of the
execution segment in said message, and detennine that said
selected information matches the aforementioned instance of
enable-next-program-on-CC13 information at said particular
controlled-function-invoking infonnation location. So deter­
mining a match causes the control processor, 39J, to execute
particular preprogrammed transfer-this-message-to-control­
ler-20 instructions that are associated with the instance of
information at said particular location.

The matrix switch, 391, ofthe controller, 39 ofdecoder, 30,
has capacity to transfer infonnation to controller, 20, via
control transmission means and executing said instructions
causes said control processor, 39J, to cause the transfer ofthe
information ofsaid message to controller, 20, in the fashion in
which infonnation of first message of example #4 is trans­
ferred from control processor, 39J, and buffer, 39E (by way of
EOFS valve, 39F), via matrix switch, 391, to decryptor, 39K.

Receiving said message causes controller, 20, to load the
enable-CC13 instructions and the enable-WSW instructions
of the information segment of said message at particular
RAM of controller, 20, and execute said instructions as the
machine language instructions of one job. Automatically,
controller, 20, selects the information of the execution seg­
ment in said message, detennines that said selected infonna­
tion matches the aforementioned instance of enable-next­
program-on-CC13 infonnation at said particular controlled­
function-invoking-@20 infonnation location, executes
particular preprogrammed load-and-run-@20 instructions
that are associated with the instance of infonnation at said
particular location, loads the information of the infonnation
segment of said message-which infonnation is said enable­
CC13 instructions-at said RAM, and executes the infonna­
tion so loaded. (The process of so receiving, loading, and
executing the information of said message proceeds at con­
troller, 20, in the fashion ofthe receiving, loading, andexecut­
ing the infonnation ofthe aforementioned I st supplementary
message (#6) at the apparatus ofthe controller, 39, ofdecoder,
203, following the transfer of the converted information of
said 1st supplementary message (#6) by the processor, 39D,
of said controller, 39.)

Executing said enable-CC13 instructions at controller, 20,
in this fashion, causes controller, 20, to sample selected pre­
programmed SPAM information of the station of FIG. 4 and
determine whether unauthorized tampering has occurred at
said station. Automatically, in the predetermined fashion of
the said instructions, controller, 20, selects information ofthe
unique digital code at ROM, 21, that identifies signal proces­
sor, 200, and the subscriber station of FIG. 4 uniquely; com­
putes 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 known in the art, to a selected one of
a plurality ofsubroutines ofsaid enable-CCl3 instructions on
the basis of the value of said integer; and executes said

selected one subroutine. Executing said subroutine causes
controller, 20, in a predetennined fashion, to select infonna­
tion of a particular sixteen contiguous bit locations that con­
tain information of said enable-CC13 instructions and com­
pare said selected infonnation to selected information of a
particular sixteen contiguous bit locations that hold prepro­
grammed SPAM operating information. (Said contiguous bit
locations that hold preprogrammed SPAM operating infor­
mation may be bit locations at any signal processing RAM or

10 ROM at the station ofFIG. 4, such as, for example, the RAM
of controller, 20; the RAM of controller, 12; the RAM asso­
ciated 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

15 sixteen contiguous bit locations that hold preprogrammed
SPAM operating infonnation are preprogrammed with prop­
erly. A match occurs at the station of FIG. 4.

(Simultaneously other stations compare information of
other selected infonnation ofbit locations that contain infor-

20 mation of said enable-CC13 instructions with infonnation of
other local bit locations that hold preprogrammed SPAM
operating infonnation. At each station where a match fails to
occur-which suggests that the preprogrammed SPAM oper­
ating infonnation ofsaid station has been tampered with in an

25 unauthorized fashion-not resulting in a match causes the
controller, 20, of said station to cause all infonnation of said
local-cable-enabling-message (#7) to be erased from all
memory of said station except for a particular portion of said
enable-CC13 instructions loaded at the RAM of said control-

30 ler, 20, then to execute the information of said portion as
information of a so-called "machine language job". Erasing
said infonnation from memory prevents the apparatus of said
station from decrypting the encrypted infonnation of said
"Wall Street Week" program, and executing said portion

35 causes said controller, 20, to cause the auto dialer, 24, and
telephone connection, 22, to establish telephone communica­
tions with a particular predetennined remote station, in the
fashion described above in "Operating Signal Processor Sys­
tems ... Signal Record Transfer," and causes controller, 20,

40 then to transmit infonnation of the aforementioned unique
digital code at ROM, 21, that identifies said station and signal
processor, 200, of said station uniquely as well as particular
predetermined appearance-of-tampering infonnation. Trans­
mitting said unique code and appearance-of-tampering infor-

45 mation enables apparatus at said remote station to identify
said remote station. If telephone communications are not
established with said remote station in a predetennined fash­
ion and/or within a predetennined time interval, executing
said portion causes said controller, 20, to erase all prepro-

50 grammable RAM and EPROM ofthe signal processing appa­
ratus at said station, thereby disabling 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 control-
55 ler, 20, in the predetennined fashion of the said portion, to

cause selected apparatus ofthe station ofFIG. 4 to receive the
cable chaunel13 transmission, to cause selected apparatus to
decrypt the audio portion of said transmission, to cause
selected apparatus to commence waiting to receive further

60 enabling information, and to create a meter record that docu­
ments the decryption of the cable audio transmission at the
station ofFIG. 4. Automatically, controller, 20, causes matrix
switch, 258, to cease transferring video and audio infonna­
tion to monitor, 202M. Then, automatically, controller, 20,

65 causes a selected tuner, 214, to tune to the frequency ofcable
channel 13, thereby causing its associated converter box, 201,
to convert its received infonnation of said frequency (which
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information is received by means of its 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 con­
troller, 20, under control of the information of said infonna­
tion segment are selected in predetermined fashions.) Auto­
matically, controller, 20, causes matrix switch, 258, to
transfer the infonnation inputted from said box, 201, to the
output that outputs to television tuner, 215, and causes said 10

tuner, 215, to tune to said selected frequency, thereby causing
said tuner, 215, to receive the infonnation ofcable channel 13
and output the audio and video portions ofsaid infonnation to
matrix switch, 258, on the separate audio and video outputs of
said tuner, 215. Automatically, controller, 20, causes matrix 15

switch, 258, to transfer the infonnation 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 infor­
mation being, as explained above, encrypted digital audio). 20

Automatically, controller, 20, selects infonnation of cipher
key Ca from among the information of said portion; transfers
said cipher key infonnation to decryptor, 107; and causes
decryptor, 107, to commence decrypting its received audio
information, using said key infonnation and selected decryp- 25

tion cipher algorithm C, and outputting decrypted infonna­
tion of the audio portion of the "Wall Street Week" program
transmission to matrix switch, 258. Automatically, controller,
20, causes matrix switch, 258, to transfer the infonnation
inputted from decryptor, 107, to the output that that outputs to 30

signal processor, 200, thereby causing signal processor, 200,
to receive said infonnation at a particular third alternate con­
tact of switch, 1, (that is not shown in FIG. 2). Automatically,
controller, 20, clears all information ofany prior SPAM mes­
sage from decoder, 30; causes switch, 1, to connect to said 35

third contact, thereby inputting said infonnation to mixer, 3;
and causes mixer, 3, (by control transmission means via oscil­
lator, 6) to transfer said infonnation without any modifica­
tion; causes the control processor, 39J, of decoder, 30, to
cause the filter, 31, and modulator, 32, to transfer said infor- 40

mation without any modification; causes said control proces­
sor, 39J, to cause digital detectors, 34 and 37, to cease input­
ting detected infonnation to controller, 39, and commence
discarding said infonnation and to cause digital detector, 38,
to commence inputting detected information to controller, 39; 45

and causes said control processor, 39J, to commence waiting
to receive the header infonnation of a SPAM message. Then
automatically, said enable-CC13 instructions cause control­
ler, 20, to execute said enable-WSW instructions.

Executing said enable-WSW instructions causes control- 50

ler, 20, to cause the control processor, 39J, ofsaid decoder, 30,
to place one instance of said enable-WSW-progranlilling
information (that said enable-WSW instructions include) at
the particular controlled-function-invoking infonnation loca­
tion occupied by said enable-next-program-on-CC13 infor- 55

mation (thereby overwriting said infonnation), and said
instruction cause controller, 20, to places one instance of said
enable-WSW-progranlilling information at the particular
controlled-function-invoking-@20 information location
occupied by saidenable-next-program-on-CC13 infonnation 60

(thereby overwriting said infonnation at said location, too).
Finally, controller, 20, completes execution ofall infonna­

tion ofthe infonnation segment oflocal-cable-enabling-mes­
sage (#7) loaded at controller, 20, then in the fashion of the
first message of example #4, controller, 20, processes auto- 65

matically the infonnation of the meter-monitor segment as
meter infonnation, causes a meter record of prior program-

ming to be transferred from buffer/comparator, 14, and
recorded at recorder, 16, (and causes the aforementioned
signal record transfer sequence if recorder, 16, equals or
exceeds if predetermined level of fullness); causes infonna­
tion of the meter-monitor segment to be placed at particular
locations of buffer/comparator, 14, thereby creating a meter
record that records the decryption of the audio portion of the
"Wall Street Week" program transmission; and causes moni­
tor information to be recorded by onboard controller, 14A, if
the station of FIG. 4 is preprogrammed to collect monitor
information.

Subsequently, but still in the interval between said com­
mence-enabling time and said 8:30 PM time, said program
originating studio embeds in the audio portion and transmits
a particular SPAM message that consists of a "01" header,
execution segment information that matches said enable­
WSW-programming infonnation, particular meter-monitor
information, particular I st-stage-enable-WSW-program
instructions as the infonnation segment infonnation, and an
end of file signal. (Hereinafter said message is called the
"Ist-WSW-program-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 information 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 information matches the aforementioned
instance of enable-WSW-programming information at said
particular controlled-function-invoking information loca­
tion. So determining a match causes said control processor,
39J, to execute the aforementioned transfer-this-message-to­
controller-20 instructions.

Executing said instructions causes said control processor,
39J, to transfer the infonnation of said message to controller,
20, in the fashion of the local-cable-enabling-message (#7).

Receiving the "I st-WSW-program-enabling-message (#7)
causes controller, 20, to execute the aforementioned load­
and-run-@20 instructions, to load the Ist-stage-enable­
WSW-program instructions of the information segment at
particular RAM of controller, 20, then to execute the infor­
mation so loaded as the so-called machine language instruc­
tions of one so-called job.

Executing said I st-stage-enable-WSW-program instruc­
tions causes controller, 20, in the predetermined fashion of
said instructions, to affect a first stage ofdecrypting the video
information ofthe "Wall Street Week" program transmission.
Automatically, controller, 20, causes the control processor,
39J, ofdecoder, 30, to accept no SPAM message infonnation
from the EOFS valve, 39F. Then automatically, controller, 20,
selects information of the last three significant digits of the
binary information ofthe aforementioned unique digital code
at ROM, 21; computes that particular Q quantity that is 161ess
than the product ofmultiplying the numerical infonnation of
said digits times 256 (which is 2 to the 8th power); and selects
information of those particular sixteen contiguous bit loca­
tions at the RAM associated with the control processor, 39J,
of decoder, 30, that commence at the first bit location that is
said Q quantity of bit locations after a particular first bit
location at said RAM. At the station of FIG. 4, the prepro­
grammed infonnation ofsaid sixteen contiguous bit locations
is decryption cipher key Ba. (In the present invention, the
preferred method of preprogranlilling subscriber station sig­
nal processing apparatus is to preprogram each station with
all authorized infonnation but to vary the locations of the
information from station to station in accordance with station
specific infonnation that varies from station to station-for
example, in example #7, Ba cipher infonnation can be pre-
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where a match fails to occur-which indicates that a decryp­
tor, 224, is not decrypting its received infonnation correctly
and suggests that the preprogrammed SPAM operating infor­
mation of said station may have been tampered with-not
resulting in a match causes the controller, 20, ofsaid station to
cause all information of said Ist-WSW-program-enabling­
message (#7) to be erased from all memory of said station
except for a particular portion ofsaid I st-stage-enable-WSW­
program instructions loaded at the RAM of said controller,

10 20, then to execute the information of said portion as instruc­
tions of a machine language job. Executing said portion
causes controller, 20, to cause the auto dialer, 24, and tele­
phone connection, 22, of said station to establish telephone
communications with a particular predetermined remote sta-

15 tion, in the fashion described above, and causes controller, 20,
then to transmit the aforementioned appearance-of-tamper­
ing information together with complete information of the
unique digital code that identifies said station uniquely. If
telephone commnnications are not established with said

20 remote station in a predetennined fashion and/or within a
predetermined time interval, the instructions of said portion
cause said controller, 20, to erase all preprogrammable RAM
and EPROM ofthe signal processing apparatus at said station,
thereby disabling said apparatus.)

Resulting in a match causes controller, 20, to execute a
particular portion of said I st-stage-enable-WSW-program
instructions.

Executing the instructions of said portion causes control­
ler, 20, to cause the apparatus ofthe station ofFIG. 4 to cease

30 receiving and decrypting the television information of said
cable channel 13 as digital video and audio, to commence
receiving said television information as conventional analog
television, and to prepare to receive particular embedded
SPAM infonnation at the decoder, 30, of signal processor,

35 200. Automatically, controller, 20, causes matrix switch, 258,
to cease transferring the information inputted from said con­
verter box, 201, to the output that outputs to television tnner,
215; to cease transferring the information inputted from
decryptor, 224, to the output that outputs to third alternate

40 contact of switch, 1; and to commence transferring the infor­
mation 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

45 TV signal decoder, 30. Automatically, controller, 20, causes
decoder, 30, to cease transferring detected digital infonnation
from digital detector, 38, to controller, 39, and to commence
filtering and demodulating inputted information at filter, 31,
and demodulator, 32. Automatically, controller, 20, selects

50 information of the first three of the last four significant digits
ofthe binary infonnation of the aforementioned nnique digi­
tal code at ROM, 21; computes that particular Q quantity that
is the sum of the numerical information of said three digits
plus 20; and causes decoder, 30, to commencing receiving

55 information embedded on the line Q (and only on line Q) of
the inputted video at line receiver, 33, and transferring
detected digital infonnation from detector, 34, to controller,
39. (In other words, if the binary infonnation of said three
digits is "000", decoder, 30, receives information embedded

60 on line 20; if the binary infonnation of said three digits is
"DOl", decoder, 30, receives infonnation embedded on line
21; etc.) Finally, controller, 20, completes execution of said
I st-stage-enable-WSW-program instructions then, in the
fashion of the first message of example #4, processes auto-

65 matically the infonnation of the meter-monitor segment of
said Ist-WSW-program-enabling-message (#7) as meter
information; causes the meter record that records the decryp-

programmed at eight different RAM locations and the par­
ticular location that applies at any given station that is autho­
rized with such information relates to the last three significant
digits of the unique digital code of said station in the fashion
of the above Q quantity computation.) Automatically, con­
troller, 20, transfers said decryption cipher key Ba infonna­
tion to a selected decryptor, 224, and causes decryptor, 224, to
commence decrypting any received infonnation, using said
key information and selected decryption cipher algorithm B,
and outputting decrypted information to matrix switch, 258.
Automatically, controller, 20, causes matrix switch, 258, to
transfer the infonnation of the aforementioned 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 infonna­
tion being, as explained above, encrypted digital video), to
decrypt said information, and to transfer decrypted infonna­
tion of said video portion to matrix switch, 258. Automati­
cally, 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 causing signal
processor, 200, to receive said infonnation at the aforemen­
tioned third alternate contact of switch, 1. Automatically,
controller, 20, clears all information ofany prior SPAM mes­
sage from decoder, 30; causes mixer, 3, and the filter, 31, and 25

the modulator, 32, ofdecoder, 30, to input said infonnation to
the digital detector, 38, without any modification (switch, 1, is
already connected to said third contact); and causes the con­
trol processor, 39J, of decoder, 30, to commence accepting
SPAM message information from EOFS valve, 39F, and
record all received SPAM message information in a predeter­
mined fashion at the RAM associated with said control pro­
cessor, 39J, nntil an interrupt signal ofEOFS-signal-detected
information is received and then to process said EOFS-signal­
detected information in a predetennined fashion.

In due course, but still before said 8:30 PM time, said
program originating studio embeds in the video portion and
transmits particular SPAM check infonnation that is not a
SPAM message and consists only of a particular check
sequence of binary information followed by an end of file
signal. (Hereinafter said SPAM check infonnation is called
the "Ist-WSW-decryption-check (#7).") Then said program
originating studio ceases transmitting a television signal of
digital video and digital audio.

Receiving the binary information ofsaid check sequence at
decoder, 30, causes digital detector, 38, to detect said infor­
mation and causes control processor, 39J, to record said infor­
mation at the RAM associated with said control processor,
39J, in the aforementioned predetermined fashion. Then
receiving said end of file signal causes EOFS valve, 39F, to
transmit an interrupt signal of EOFS-signal-detected infor­
mation to control processor, 39J, thereby causing said pro­
cessor, 39J, to transmit a particular check-data-Ioaded signal
to controller, 20, in the aforementioned predetermined fash­
Ion.

Receiving said check-data-Ioaded signal causes controller,
20, under control of said Ist-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 information and compare said
selected information to selected infonnation of said Ist­
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 infonna­
tion of said check sequence to selected infonnation of said
I st-stage-enable-WSW-program instructions. At each station
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tion of the audio portion of the "Wall Street Week" program
transmission to be transferred from buffer/comparator, 14,
and recorded at recorder, 16, (and causes the aforementioned
signal record transfer sequence if recorder, 16, equals or
exceeds if predetermined level of fullness); causes informa­
tion of said meter-monitor segment to be placed at particular
locations ofbuffer/comparator, 14, thereby initiating a meter
record that records the decryption of the program transmis­
sion 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 preprogrammed to
collect monitor information.

In due course, but still before said 8:30 PM time, said
program originating studio commences transmitting analog
television information on its transmission frequency and
embeds and transmits particular SPAM message information
on lines 20, 21, 22, 23, 24, 25, 26, and 27. On each line said
station transmits one particular message, and the messages of
said lines are addressed to apparatus at subscriber stations
where the first three of the last four significant digits of the
binary information of the unique digital code at the ROMs,
21, are "000", "DOl", "DID", "OIl", "100", "101", "lID", and
"Ill" respectively. Each of said messages consists of a "01"
header, execution segment information that matches said
enable-WSW-programming information, particular meter­
monitor information, particular 2nd-stage-enable-WSW-pro­
gram instructions as the information segment information,
and an end of file signal. Each of said messages is identical
except as regards certain differences in said 2nd-stage-en­
able-WSW-program instructions that are described below.
Prior to being embedded and transmitted the information of
each of said messages is encrypted, in the same fashion as the
first message ofexample #4 (except that key J is used), and the
encrypted information ofthe execution segment is identical to
particular controlled-fUnction-invoking information 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 ofsaid SPAM messages is called
a "2nd-WSW-program-enabling-message (#7).") Then said
program originating studio ceases transmitting analog televi­
sion information.

Transmitting said message causes the line receiver, 33, of
decoder, 30, to receive the embedded SPAM information of
that particular 2nd-WSW-program-enabling-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 information. Automatically, control processor,
39J, causes controller, 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 information of said message and transfers said
message to EOFS valve, 39H. Automatically, EOFS valve,
39H, inputs the information of said message, unencrypted, to
control processor, 39J, until the end of file signal of said
message is detected. Automatically, control processor, 39J,
determines that the unencrypted information ofthe execution
segment of said message matches the aforementioned
instance of enable-WSW-programming information at said
particular controlled-function-invoking information location
and executes the aforementioned transfer-this-message-to­
controller-20 instructions.

Executing said instructions causes the transfer ofthe infor­
mation 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 aforementioned

158
load-and-run-@20instructions, to load the 2nd-stage-enable­
WSW-program instructions of the information segment at
particular RAM of controller, 20, then to execute the infor­
mation so loaded as the machine language instructions ofone
job.

Executing said 2nd-stage-enable-WSW-program instruc­
tions causes controller, 20, in the predetermined fashion of
said instructions, to strip particular SPAM information from
said "Wall Street Week" program transmission, to generate

10 and insert particular information into said transmission, and
to affect a second and last stage ofdecrypting the digital video
information ofthe "Wall Street Week" program transmission.
Automatically, controller, 20, causes the control processor,
39J, ofdecoder, 30, to accept no SPAM message information

15 from the EOFS valve, 39F. Automatically, controller, 20,
causes matrix switch, 258, to cease transferring the informa­
tion inputted from said converter box, 201, to the output that
outputs to said third alternate contact; to commence transfer­
ring the information inputted from said converter box, 201, to

20 the output that outputs to television tuner, 215; to commence
transferring the information inputted from decryptor, 224, to
the output that outputs to signal stripper, 229; to commence
transferring the information inputted from signal stripper,
229, to the output that outputs to signal generator, 230; to

25 commence transferring the information inputted from signal
generator, 230, to the output that outputs to decryptor, 231;
and to commence transferring the information inputted from
decryptor, 231, to the output that outputs to said third alter­
nate contact of switch, 1. Automatically, controller, 20,

30 causes signal stripper, 229, to strip information, in a fashion
well known in the art, from a particular strip-designated por­
tion of the video transmission received at said stripper, 229,
and transfer the received video, without said stripped infor­
mation, to matrix switch, 258. (Said stripped information may

35 be information that would cause disabling chips, well known
in the art, to prevent microcomputer, 205, or monitor, 202M,
from processing or displaying the information of said video
transmission if said stripped information were present in said
transmission when said transmission was received at micro-

40 computer, 205, or monitor, 202M.) Automatically, controller,
20, selects complete information of the aforementioned
unique digital code at ROM, 21, transmits said complete
information to signal generator, 230, and causes said genera­
tor, 230, to insert said complete information, in a predeter-

45 mined periodic fashion and in an inserting fashion well
known in the art, into a particular insertion-designated por­
tion ofthe video transmission received at said generator, 230,
and to transfer the received video, with said inserted infor­
mation, to matrix switch, 258. (By causing information that

50 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 informa­
tion is misused-for example, if pirated decrypted copies of
information are distributed, the station at which decryption

55 occurred can be identified by means of the inserted informa­
tion-and by causing said information to be inserted and then
processed at a decryptor as if said inserted information were
encrypted, the present invention renders the inserted informa­
tion into a form that can easily be rendered back into clear

60 form-for example, by using the same cipher algorithm and
cipher key to "encrypt" said information into its predecryp­
tion 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 iden-

65 tify and, therefore, to remove.) Automatically, controller, 20,
selects information of the aforementioned first three of the
last four significant digits of the binary information of the
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correctly and suggests that the preprogrammed SPAM oper­
ating infonnation of said station may have been tampered
with-or detennines that a stripper, 229, or a generator, 230,
fails to function correctly, so determining match causes said
controller, 20, to cause all infonnation 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-program instructions loaded at the
RAM ofsaid controller, 20, then to execute the infonnation of

10 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 pre­
determined remote station, in the fashion described above,

15 and causes said controller, 20, then to transmit the aforemen­
tioned appearance-of-tampering information together with
complete information ofthe unique digital code that identifies
said station uniquely. If telephone communications are not
established with said remote station in a predetennined fash-

20 ion and/or within a predetermined time interval, the instruc­
tions of said portion cause said controller, 20, to erase all
preprogrammable RAM and EPROM of the signal process­
ing apparatus at said station, thereby disabling said appara-
tus.)

Detennining that signal stripper, 229, and that signal gen-
erator, 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 deter-

30 mining occurs) to execute particular additional 2nd-stage­
enable-WSW-program instructions, and executing said
instructions causes controller, 20, to cause the apparatus of
the station ofFIG. 4 to commence transferring the decrypted
television infonnation of the "Wall Street Week" program to

35 microcomputer, 205, and monitor, 202M. Automatically,
controller, 20, causes matrix switch, 258, to transfer the
decrypted audio information inputted from decryptor, 107, to
monitor, 202M, thereby causing monitor, 202M, to com­
mence receiving said audio information and emitting sound in

40 accordance with said audio infonnation. Automatically, con­
troller, 20, causes matrix 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 commence transferring said video infonna-

45 tion inputted from said decryptor, 231, to divider, 4, thereby
causing divider, 4, to transfer said decrypted video infonna­
tion to microcomputer, 205, and to decoder, 203. Automati­
cally, controller, 20, causes decoder, 203, to discard any pre­
viously received SPAM infonnation; to commence detecting

50 SPAM infonnation in the inputted decrypted video infonna­
tion and waiting to receive SPAM header infonnation; and to
cause microcomputer, 205, to commence transferring the
decrypted infonnation of the transmitted video image to
monitor, 202M, thereby causing monitor, 202M, to com-

55 mence displaying, at its television picture tube, the infonna­
tion of the transmitted television image. Automatically, con­
troller, 20, causes decoder, 30, to discard all previously
received SPAM infonnation (including all information of
said 2nd-WSW-program-enabling-message (#7) and said

60 2nd-WSW-decryption-check (#7)); causes oscillator, 6, and
decoder, 30, to commence the detecting ofexample (#7); and
in a predetennined fashion, causes oscillator, 6, to cause
switch, 1, to connect to connect its contact lever to the afore­
mentioned first alternate contact of switch, 1. Finally, con-

65 troller, 20, completes execution of said 2nd-stage-enable­
WSW-program instructions then processes the infonnation of
the meter-monitor segment of said message as meter infor-

aforementioned unique digital code at ROM, 21 and com­
putes a particular Q quantity according to a particular formula
that is preprogrammed in said 2nd-stage-enable-WSW-pro­
gram instructions. The information of said Q quantity is the
decryption key Aa. (The fonnulas in each of the eight differ­
ent 2nd-WSW-program-enabling-message (#7) messages
differ from each other in such a way that when each station
computes its own Q quantity according to its own first three of
last four significant unique digital code digits, the Q quanti­
ties computed all properly preprogrammed and functioning
stations are identical-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
formula that instructs said stations to add binary infonnation
of 10000 to the infonnation ofsaid three digits to compute the
quantity Q, etc.) Automatically, controller, 20, clears all infor­
mation ofany prior SPAM message from decoder, 30; causes
mixer, 3, and the filter, 31, and the modulator, 32, ofdecoder,
30, to input said infonnation to the digital detector, 38, with­
out any modification (switch, 1, is already connected to said
third contact); and causes the control processor, 39J, of
decoder, 30, to commence accepting SPAM message infor­
mation from EOFS valve, 39F, and record all received SPAM 25

message information in a predetennined fashion at the RAM
associated with said control processor, 39J, until an interrupt
signal of EOFS-signal-detected infonnation is received and
then to process said EOFS-signal-detected infonnation in a
predetermined fashion.

In due course, but still before said 8:30 PM time, said
program originating studio encrypts and transmits, in its digi-
tal video transmission, particular SPAM check infonnation
that consists of a particular check sequence of binary infor­
mation followed by an end of file signal (and is not a SPAM
message). (Hereinafter said SPAM check information is
called the "2nd-WSW-decryption-check (#7).")

As with the I st-WSW-decryption-check (#7), receiving the
2nd-WSW-decryption-check (#7) causes control processor,
39J, to record the infonnation of the check sequence of said
2nd-WSW-decryption-check (#7) at the RAM associated
with said control processor, 39J, then to transmit a particular
check-data-Ioaded signal to controller, 20.

Receiving said signal causes controller, 20, under control
of said 2nd-stage-enable-WSW-program instructions, to
cause said control processor, 39J, to transfer to controller, 20,
selected infonnation of said check sequence; to compare said
selected information to selected infonnation of said 2nd­
stage-enable-WSW-program instructions; and to determine
that a match results, indicating that decryptors, 224 and 231,
are decrypting received infonnation correctly. Detennining a
match causes controller, 20, to detennine, in a predetermined
fashion, that signal stripper, 229, is correctly stripping infor­
mation from the aforementioned strip-designated portion of
the video transmission and transferring received video with­
out said stripped infonnation and that signal generator, 230, is
correctly inserting complete information of the aforemen­
tioned unique digital code into the aforementioned insertion­
designated portion ofthe video transmission and transferring
received video with said inserted infonnation.

(Simultaneously other stations compare selected infonna­
tion of said check sequence to selected infonnation of said
2nd-stage-enable-WSW-program instructions and verifY the
correct functioning oflocal signal strippers, 229, and genera­
tors, 230. At each station where a controller, 20, determines
that a match does not result-which indicates that a decryp­
tor, 224 or 231, is not decrypting its received infonnation



US 7,797,717 Bl
161 162

ofreceiver station operation and exemplifies one embodiment
of a subscriber station that is preconfigured and prepro­
grammed to collect monitor information. The means and
methods facilitate the collection of statistics that identifY not
only what programming is received and displayed at given
subscriber stations but also, for example, which local appa­
ratus receives programming and which displays program­
ming, how received programming is processed, what local
apparatus is controlled in the course of processing and how,

10 what locally preprogrammed data is processed by or with the
received programming, which local apparatus is caused to
transmit programming, etc. Efficient collection of such sta­
tistics enables suppliers of programming and of subscriber

15 station apparatus to identify which programming subscribers
demand and how subscribers use their programming and
apparatus.

FIG. 5 shows a variety ofinput apparatus with capacity for
inputting programming (including SPAM infonnation) selec-

20 tively, via matrix switch, 258, to apparatus of the subscriber
station of FIG. 5, intennediate apparatus with capacity for
processing and/or recording inputted programming selec­
tively, and output apparatus for displaying or otherwise out-
putting 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 prere­
corded programming. The programming input by laser disc

30 player, 232, in particular, may include 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 known in the art with capacity for

35 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.

Intennediate apparatus include microcomputer, 205, radio
40 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 tnners and/or recorder/players,
257, well known in the art, such as, for example, computer

45 peripheral MODEMs and/or such expanded memory nnits as
so-called "fixed disk" recorder/players.

Output apparatus that display or otherwise output pro­
gramming selectively to human senses include, for example,

50 TV monitor, 202M, multi-picture television monitor, 148,
speaker system, 263, and printer, 221, all of which are well
known in 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
55 other types ofcommnnications and computer apparatus could

be included in FIG. 5.)

Associated with each intermediate apparatus and output
apparatus is one or more appropriate decoders. At radio tnner
& amplifier, 138, are radio decoder, 138, and other decoder,

60 281. At TV tnner, 215, is TV decoder, 282. At audio recorder/
player, 255, is other decoder, 284. At video recorder/player,
217, is TV decoder, 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,

65 145. At multi-picture TV monitor, 148, are TV decoders, 149
and 150. At speaker system, 263, is other decoder, 285. At
printer, 221, is other decoder, 227. At other output system,

Monitoring Receiver Station Reception and Operation
FIG. 5 illustrates means and methods for monitoring

receiver station reception and use ofprogramming and modes

mation; causes selected infonnation of said meter-monitor
segment to be placed at particular locations of buffer/com­
parator, 14, thereby incrementing the information of the
aforementioned meter record that records the decryption of
the program transmission ofthe "Wall Street Week" program
originating studio; and causes monitor infonnation to be
recorded by onboard controller, 14A, if the station of FIG. 4
is preprogammed to collect monitor infonnation.

In due course, at said 8:30 PM time, said program origi­
nating studio commences transmitting the programming
information of said "Wall Street Week" program, thereby
causing the apparatus of the station of FIG. 4 (and of other
correctly regulated and connected stations) to commence
fnnctioning in the fashions described above in "One Com­
bined Medium" and in examples #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 and that the
invention is not to be nnduly restricted thereby since modifi­
cations may be made in the structure of the various parts
without functionally departing from the spirit of the inven­
tion. For example, the decryption cipher key infonnation
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 transmitted programming may be processed 25

through fewer than three steps of decryption or more than
three. And for example, the "Wall Street Week" transmission
may be ofconventional analog television, and the decryptors,
107,224, and 231, may be conventional descramblers, well,
known in the art, that descramble analog television transmis­
sions and are actuated by receiving digital key infonnation.
And for example, detennining that a local station is not pre­
programmed properly and/or that decryption, stripping, and/
or signal generating apparatus are not functioning correctly
may cause apparatus of said station to perfonn other steps of
disabling and/or communicating---eg., the local apparatus
may disable local apparatus selectively and only partially by,
for example, preventing a decoder, 203, from processing
embedded SPAM combining synch commands and may
interrogate remote station apparatus, by telephone, for cipher
key and/or cipher algorithm instructions and infonnation.
And for example, the transmitted programming may be
caused, in a predetermined fashion to be recorded at an appa­
ratus 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 output 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 cable transmission
station, the source of the transmission may be a local appa­
ratus such as a video (or audio or digital information) tape
recorder or a laser disc player, well known in the art, that
transmits a transmission ofconventional rerecorded program­
ming that has been encrypted (either fully or partially) and in
which SPAM regulating instructions and infonnation have
been appropriately prerecorded which transmission is input­
ted to matrix switch, 258, from said local apparatus and which
SPAM regulating instructions cause the decryption of the
encrypted programming in the fashions of the present inven­
tion. And for example, covert control means may be used to
control any regulating process of the present invention.
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circuitry, 41, radio decoder, 42, and digital detector, 43, ofthe
Radio Signal Decoder of FIG. 2B and the other receiver
circuitry, 45, and digital 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 infonnation to the buffer, 39A,
of said controller, 39.

If a given intermediate or output apparatus can receive
transmissions from more than one source or ofmore than one

10 kind-television, radio, or other-it will have sufficient
apparatus to monitor every chaunel and kind of transmission
it can receive. For example, FIG. 5 shows multi-picture TV
monitor, 148, that has capacity to receive two inputted trans­
missions and has two TV decoders, 149 and 150. In the

15 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

20 transmission. And for example, FIG. 5 shows radio tuner &
amplifier, 213, that also has capacity to receive two inputted
transmissions and has two decoders: radio decoder, 138, and
other decoder, 281. In the preferred embodiment, one
decoder, 138, is located at a point in the circuitry of tuner &

25 amplifier, 213, where said decoder, 138, receives infonnation
of one inputted transmission (eg., the selected radio fre­
quency that is 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

30 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 (eg., the
output frequency of record tum table, 280, inputted via said
switch,258).

The onboard controller, 14A, controls the operation of all
the decoders that merely monitor the operation of associated
subscriber station apparatus and also controls other particular
apparatus of the subscriber station of FIG. 5 in particular
monitor infonnation functions. FIG. 5 shows that signal pro-

40 cessor, 200, (at onboard controller, 14A) has bus communi­
cations means for communicating control infonnation to the
aforementioned 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 or all of said decoders to

45 commence or cease processing and transmitting SPAM moni­
tor infonnation and can cause anyone or all of said decoders
to change the location or locations that are searched for
SPAM information. FIG. 5 shows that, via said bus commu­
nications means, signal processor, 200, has capacity for com-

50 municating control infonnation (from onboard controller,
14A) to subscriber station player apparatus that has capacity
for playing prerecorded programming (and in so doing, origi­
nating transmission at said station ofsaid programming). Said
player apparatus includes laser disc player, 232, record turn

55 table, 280, audio recorder/player, 255, video recorder/player,
217, and other recorder/player, 257. Each ofsaid player appa­
ratus has capacity, under control of onboard controller, 14A,
for generating, embedding in programming transmissions,
and transmitting source mark infonnation that identifies (and

60 distinguishes from one another) each one ofsaid player appa­
ratus. By causing said player apparatus to transmit identifying
source mark information, onboard controller, can cause local
apparatus to collect monitor information that identifies which
local player apparatus is the source of any given output of a

65 locally originated, prerecorded programming transmission.
But the onboard controller, 14A, does not control the

operation of those decoders that control the operation of

261, is other decoder, 286. Each decoder is 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 operation ofits associated subscriber
station apparatus or may function not only to monitor the
operation of its associated apparatus but also to control said
apparatus in the execution of SPAM controlled functions (in
which case said decoder is preprogrammed to execute one or
more controlled functions).

FIG. 5 shows each decoder as having capacity for transfer­
ring monitor infonnation to signal processor, 200, by bus
communications means. Said information is received (and
processed) at signal processor, 200, by the onboardcontroller,
14A, which controls the communications ofsaid bus means in
a fashion well known in the art.

In FIG. 5, decoders, 138,281,282,284,218,283,145,149,
150, 285, 227, and 286, merely monitor the operation 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 apparatus where said one
receives (so as to detect all SPAM information on) the infor­
mation of the selected frequency, channel or transmission to
which its associated apparatus is tuned. Each one of said
decoders is preprogrammed to detect and transfer to said
onboard controller, 14, via said bus means, the meter-monitor
information of every unencrypted SPAM message in the
transmission to which its associated apparatus is tuned.

In FIG. 5, decoder, 203, which is part of the signal proces­
sor system of the station of FIG. 5, not only monitors the
operation of its associated apparatus, microcomputer, 205,
but also controls said apparatus, in the fashions described
above, in the execution of SPAM controlled functions.
Decoder, 203, has means for detecting SPAM information in
any programming transmission inputted to its associated 35

apparatus, microcomputer, 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 message of said transmissions but also for inputting
selected detected information to microcomputer, 205, and for
controlling microcomputer, 205, in selected fashions. (FIG. 5
also shows that decoder, 203, has capacity for inputting
detected infonnation to signal processor, 200, and for receiv­
ing from and transferring control infonnation to signal pro­
cessor, 200.)

Any given decoder may have more or less apparatus than
that shown if FIG. 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 corresponding FIG. 2A, 2B, or 2C. Said decoders
can be located in the aforementioned circuitry of their asso­
ciated apparatus in such fashions that said decoders do not
require filters, 31, and demodulators, 32 and 35, (in the case of
TV signal decoders) or radio receiver circuitry, 41, (in the
case of radio signal decoders) or other receiver circuitry, 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, because the particular decoder that con­
trols a particular associated apparatus will be configured and
preprogrammed to detect SPAM information in every trans­
mission that can be inputted to and control said apparatus, the
decoder, 203, associated with microcomputer, 205, may be
modified to constitute an "All Signal Decoder" through the
addition of additional apparatus such as the radio receiver
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subscriber station apparatus in the execution of SPAM con­
trolled functions. Instead, all decoders that execute SPAM
controlled functions are controlled, even in monitoring the
operation oftheir associated apparatus, by the controller, 20,
of signal processor, 200. In FIG. 5, decoder, 203, is the only
such decoder with capacity to execute SPAM controlledfunc­
tions. As FIG. 5 shows, decoder, 203, and signal processor,
200, (at onboard controller, 14A) have no capacity to com­
municate with each other via the aforementioned bus com­
munications means for communicating control information.
Rather decoder, 203, communicates 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 prepro­
grammed to input to said controller, 20, all monitor instruc­
tions addressed to said decoder or associated apparatus, and
said controller, 20, is preprogrammed to receive said instruc­
tions and transfer said instructions to said decoder or associ­
ated apparatus appropriately in accordance with the priority
of the operation of said decoder or associated apparatus.)

Decoders that execute SPAM controlled functions are con­
trolled in regard to monitoring by controller, 20, rather than
onboard controller, 14A, because timely execution of con­
trolled functions (and the transmission ofcontrol information
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.

One particular advantage of these methods for monitoring
programming is that, by embedding the SPAM information in
the audio and/or video and/or other parts ofthe progrannning
that are conventionally recorded by, for example, conven­
tional video cassette recorders, these methods provide tech­
niques for gathering statistics on what is recorded, for
example, on video and audio cassette recorders and on how
people replay such recordings. For example, a subscriber
might instruct video recorder/player, 217, automatically to
record the NBC Network Nightly News as broadcast over
station WNBC in New York City. Recorder, 217, might
receive the progrannning over Manhattan Cable TV channel
4 and record the progrannning at the time of original broad­
cast transmission-from 7:00 PM to 7:30 PM on the evening
ofJu!. 15, 1985. Each discrete bit ofthis information could be
transmitted to the subscriber station ofFIG. 5 in meter-moni­
tor information (of a SPAM command with an appropriate
execution segment such as information of the pseudo com­
mand) embedded in the transmitted programming. So embed­
ding and transmitting said meter-monitor information would
cause recorder, 217, to record said information. In addition,
decoder, 218, would detect said information and transfer said
information to signal processor, 200, together with appropri­
ate source mark information, but no decoder apparatus asso­
ciatedwith any ofthe aforementioned output apparatus would
detect said information, causing said signal processor, 200, in
a predetermined fashion to record a signal record ofprogram­
ming recorded at recorder, 217. (Simultaneously, the infor­
mation of said programming is being displayed at the moni­
tors, 202M, of other subscriber stations that are tuned to the
frequency of said News as broadcast; decoders, 145, associ­
ated with said monitors, 202M, are detecting said embedded
meter-monitor information and transmitting said information
to the signal processors, 200, of said stations; and said signal
processors, 200, are recording signal records ofprogrannning
displayed 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 progrannning to monitor, 202M, would cause
TV signal decoder, 145, to detect said meter-monitor infor­
mation and transfer said information, together with appropri­
ate source mark information, to signal processor, 131, caus­
ing said signal processor, 200, to record a signal record ofsaid
information together with date and time information of 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
10 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 progrannning, that iden­
tify the use and usage ofsaid programming when said tapes or
discs are played. For example, laser disc player, 232, can be a

15 compact disc player upon which is loaded a compact disc.
SPAM messages, embedded in the progrannning prerecorded
on said disc, can contain pseudo command execution segment
information and meter-monitor information that documents
that said prerecorded progrannning is of Anton Bruckner's

20 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 output of player, 232, is inputted to the
amplifier, 213, and the output of amplifier, 213, is inputted to

25 speaker system, 263. When player, 232, commences playing
and transmitting said prerecorded programming, transmitting
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

30 meter-monitor information to signal processor, 200, via the
aforementioned bus communications means for transferring
monitor information, thereby causing onboard controller,
14A, to commence retaining monitor information in a signal
record that reflects the outputting ofsaid progrannning and, in

35 a predetermined fashion, to determine that the information of
said record includes no information identifying a station or
apparatus originating the transmission of said programming.
So determining causes onboard controller, 14A, to transmit a
particular transmit-source-code instruction, via the afore-

40 mentioned bus communications means for transferring con­
trol information, to the local apparatus that have capacity for
playing prerecorded progrannning, which apparatus include
player, 232, and record tum table, 280. Receiving said
instruction causes player, 232, and tum table, 280, each to

45 generate, embed in its transmitted progrannning in a prede­
termined fashion, and transmit its own preprogrammed iden­
tifier 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,

50 232, 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, causing onboard controller,
14A, to retain information of said code in said signal record,
thereby adding to said record information of the apparatus

55 originating the transmission of said programming.
In the case of any given programming that is outputted at

any given output apparatus, thereby enabling a subscriber to
view or hear or read or in some other way perceive the infor­
mation of said programming, the onboard controller, 14A,

60 may and probably will receive monitor information from
several different sources. For example, in the case of the
"Wall Street Week" program, transmitting the first and second
SPAM messages of example #3 (which are not encrypted)
will cause not only decoder, 203, to process the meter-moni-

65 tor information of said messages and transmit the aforemen­
tioned 1st monitor information (#3) and 2nd monitor infor­
mation (#3), via the monitor information bus means ofFIG. 5,
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sources. Transmissions are received from a satellite by satel­
lite antenna, 50, low noise amplifiers, 51 and 52, and TV
receivers, 53, 54, 55, and 56. Microwave transmissions are
received by microwave antenna, 57, and television video and
audio receivers, 58 and 59. Conventional TV broadcast trans­
missions are received by antenna, 60, and TV demodulator,
61. Other electronic progrannning transmissions are received
by other programming input means, 62. Each receiver/modu­
lator/input apparatus, 53 through 62, transfers its received

10 transmissions into the station by hard-wire to a a conventional
matrix switch, 75, well known in the art, that outputs to one or
more recorder/players, 76 and 78, and/or to apparatus that
outputs said transmissions over various channels to the cable
system's field distribution system, 93, which apparatus

15 includes cable channel modulators, 83, 87, and 91, and chan­
nel combining and multiplexing system, 92. Programming
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,

20 such prerecorded programming can be transmitted via switch
75 to field distribution system, 93.

In the prior art, the identification of incoming program­
ming, however received; the operation of video player and
recorder equipment, 76 and 78; and the maintenance of

25 records ofprogramming transmissions are all largely manual
operations.

FIG. 6 shows the introduction of signal processing appa­
ratus and methods to automate these and other operations.

In line between each of the aforementioned receiver/de-
30 modulator/input apparatus, 53, 54, 55, 56, 57, 58, 59, 60, 61,

or 62, and matrix switch, 75, is a dedicated distribution ampli­
fier' 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/de-

35 modulator/input apparatus, 53, 54, 55, 56, 57, 58, 59, 60, 61,
or 62, to matrix switch, 75. The other path inputs the trans­
mission 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 amplifier,

40 63, continuously inputs the programming transmission of
receiver, 53, to matrix switch, 75, and separately to signal
processor system, 71; distribution amplifier, 64, inputs the
programming transmission of receiver, 54, to matrix switch,
75, and separately to signal processor system, 71; etc.)

At signal 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

50 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 information that identifies said associated distri-

55 butionamplifier, 63, 64, 65, 66, 67, 68, 69, or70; and transfers
said selected messages, with said source mark information, to
code reader, 72. Signal processor system, 71, also has signal
processor means to control signal processor system, 71, to
record meter-monitor information of said message informa-

60 tion, and to transfer recorded information to external commu­
nications network, 97.

Code reader, 72, buffers and passes the received SPAM
message information, with source mark information, to cable
program controller and computer, 73.

Cable program controller and computer, 73, is the central
automatic control unit for the transmission station. Computer,
73, has an installed clock and is preprogrammed with infor-

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 sta­
tions that receive and retransmit programming. The stations
so automated may transmit any form of electronically trans­
mitted programming, including television, radio, print, data,
and combined medium progrannning and may range in scale
of operation from wireless broadcast stations that transmit a
single progrannning transmission to cable systems that cable­
cast many chaunels simultaneously.

FIG. 6 illustrates Signal Processing Apparatus and Meth­
ods at an intermediate transmission station that is a cable
television system "head end" and that cablecasts several
channels oftelevision programming. The means and methods 65

for transmitting conventional progrannning are well known
in the art. The station receives programming from many

to onboard controller, 14A. The progrannning of said "Wall
Street Week" program is received 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 infor­
mation of said messages to onboard controller, 14A, that is
identical to said 1st monitor information (#3) and 2nd moni­
tor information (#3) except that the source mark information
identifies decoder, 282, rather than decoder, 203. Likewise,
unless the FIG. IB information overlaid at microcomputer,
205, covers and obliterates the embedded information of said
messages that is inputted from divider, 4, to microcomputer,
205, and would otherwise be transmitted to monitor, 202M, in
the combined 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 monitor infor­
mation of said messages to onboard controller, 14A, that is
also identical to said 1st and 2nd monitor information (#3)
except that the source mark information identifies decoder,
145.

As described above, onboard controller, 14A, organizes its
contained signal records on the basis of the different source
mark information of the separate decoders of its subscriber
station. Were onboard controller, 14A, preprogrammed to
process monitor informationjust in this simple fashion, trans­
mitting 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 remote
stations) three separate signal records that would duplicate
each other except that each would be associated with the
source mark of a different decoder, 282, 203, or 145.

In the preferred embodiment, to minimize unnecessary
duplication, prior to retaining monitor information in signal
records, onboard controller, 14A, is preprogrannned to con­
solidate, in a predetermined fashion or fashions, monitor
information transmissions that contain different source mark
information but common "program unit identification code"
information in such a way that subordinate sources are iden­
tified-which, in the "Wall Street Week" example, are tuner,
215/decoder, 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 45

source is, in the example, decoder, 203, at microcomputer,
205-in such a way that only exception information is
recorded in the recorded information ofthe monitor informa­
tion transmitted from the subordinate sources.
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mation on the operating speeds and capacities of all 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 means for receiving
input information from local input, 74, and from remote sta­
tions via telephone or other data transfer network, 98. Such
input information can include the complete progrannning
schedule of the station of FIG. 6, with each discrete unit of
programming identified by its own "program unit identifica­
tion code" information. Such input information can indicate
when and how the station should expect to receive each pro­
gram unit, when and on which channel or channels and how
the station should transmit the unit, what kind of program­
ming the nnit is---eg., conventional television, television!
computer combined medium programming, etc.-and how
the station should process the programming. Computer, 73, is
preprogrammed to receive and record said schedule informa­
tion and may record it in RAM or on an appropriate recording
medium such as a magnetic disk at a disk drive. Likewise,
computer, 73, is preprogrammed to maintain records of the
control instructions that computer, 73, transmits to all con­
trolled apparatus which records indicate, at any given time,
the operating status of each controlled apparatus.

Computer, 73, monitors the operation of the head end sta­
tion by means ofTV signal decoders, 77, 79, 80, 84, and 88,
each ofwhich are shown in detail in FIG. 2A. Computer, 73,
has means to communicate control information 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 ofthe station ofFIG. 6 may be reconfigured to
have the signal processor ofsystem, 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 progrannning by means
of decoders, 80, 84, and 88. By decoders, 80, 84, and 88, to
select and transfer SPAM meter-monitor information and by
comparing said information to information 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 ofthe station of
FIG. 6. Whenever computer, 73, detects errors, computer, 73,
can execute predetermined error correction procedures which
may include sonnding an alarm to alert station personnel.

Computer, 73, monitors incoming programming by means
ofthe aforementioned dedicated decoders ofsignal processor
system, 71. By means of the SPAM message information,
with source mark information, received from code reader, 72,
computer, 73, determines what specific 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 progrannning
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 programming of each received program
unit.

Computer, 73, has means for communicating control infor­
mation with matrix switch, 75, and video recorders, 76 and
78, and can cause selected programming to be transmitted to
field distribution system, 93, or recorded.

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 programming to a scheduled output
channel. For example, computer, 73, receives a given SPAM
message that contains given "program unit identification
code" information and the added source mark information of
said message identifies distribution amplifier, 63. Receiving
said message causes computer, 73, to determine, in a prede­
termined fashion, that said "code" information matches par­
ticular preprogrannned schedule information of program­
ming that is scheduled to be retransmitted immediately upon

10 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,

15 from TV receiver, 53, to that output ofmatrix 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 ofsaid programming. For example,

20 computer, 73, receives a given SPAM message that contains
given "program unit identification code" information and the
added source mark information of said message identifies
distribution amplifier, 67. Receiving said message causes
computer, 73, to determine, in a predetermined fashion, that

25 said "code" information matches particular preprogrammed
schedule information ofprogramming that is scheduled to be
recorded upon receipt and transmitted to the field system, 93,
at a later time. So determining causes computer, 73, in its
preprogrannned fashion, to select a video recorder/player, 76

30 or 78; to cause said selected recorder, 76 or 78, to tum on and
record programming; and to cause matrix switch, 75, to con­
figure its switches so as to transfer the progrannning trans­
mission inputted (via distribution amplifier, 67) from televi­
sion receiver, 58, to the output that leads to said selected

35 recorder, 76 or 78. In so doing, computer, 73, causes said
selected recorder, 76 or 78, to record said programming.

Determining that particular incoming progrannning is not
scheduled for transmission can cause computer, 73, to cause
station apparatus to discard the transmission ofsaid program-

40 mingo For example, computer, 73, receives a given SPAM
message that contains given "program unit identification
code" information and the added source mark information of
said message identifies distribution amplifier, 69. Receiving
said message causes computer, 73, to determine, in a prede-

45 termined fashion, that said "code" information matches no
particular 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

50 distribution amplifier, 69) to matrix switch, 75, from TV
demodulator, 61, to no output ofmatrix switch, 75; or to cause
a selected recorder, 76 or 78, to cease recording; or both.

Computer, 73, has capacity for determining what program­
ming is prerecorded on the magnetic tapes (or other recording

55 media) loaded on the recorders, 76 and 78, and capacity for
positioning the start points (or other selected points) of pro­
gram units at the play heads of said recorders. Whenever
programming is played on recorder, 76 or 78, decoder, 77 or
79 respectively, detects SPAM information embedded in the

60 prerecorded programming played at the play heads of
recorder, 76 or 78, and transmits said SPAM information to
computer, 73. Said SPAM information can include not only
"program nnit identification code" information but also infor­
mation regarding ofthe distance from the point on the tape at

65 which a given SPAM message is embedded 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
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checking the detected SPAM information in a predetermined
fashion to ensure that detected meter-monitor information
does not identifY 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 the start 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. Auto­
matically, computer, 73, then causes recorder, 76, to play and
recorder, 78, to record for the duration of program unit D.
Then automatically, in a predetermined fashion, computer,
73, alters the records it contains to reflect the location ofunit
D on recorder, 78, and that the space on the tape on recorder,

15 76, that program unit D had occupied is now available and
may be recorded over. (Computer, 73, may automatically
make available the space on the tape on recorder, 76, that
program unit D has occupied by causing recorder, 76, to
rewind to the start of said space and to erase or record for the
duration ofD-since the output ofrecorder, 78, is the input to
recorder, 76, and since recorder, 78, is not playing, a record-
ing 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 ofthe space in the verifying fashion above. Com­
puter, 73, causes recorder, 78, to move forward or rewind to
the start ofprogram 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 dura­
tion of program unitY. 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 ofY 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 apparatus such as signal strippers,
81 and 85, and signal generators, 82 and 86, and computer, 73,
may cause said generator apparatus to record at particular
places on the tapes loaded at recorders, 76 and 78, informa­
tion of the contained records of computer, 73, that identifY
how space on said tapes is allocated.) In this fashion, com­
puter, 73, causes units Y and W to be located on different
recorders because said units are scheduled to be transmitted
simultaneously and units Y then D to be located in sequence
on the same recorder because unit D is scheduled to play on
the same channel immediately after Y.

Computer, 73, has capacity for automatically playing orga­
nized scheduled program units according to its recorded sta­
tion schedule. Computer, 73, may be caused to commence
playing any given unit of programming previously loaded at
a recorder, 76 or 78, in any ofa number ofdifferent fashions.
For example, a remote program originating studio can embed
and transmit a SPAM message that contains particular cueing
information, and receiving said message can cause controller,
73, to cause a selected recorder, 76 or 78, to commence
playing a tape that has been positioned at the tape head ofsaid
recorder, 76 or 78, according to the schedule ofcomputer, 73.
Or for example, the aforementioned clock of computer, 83,

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 par­
ticular location or locations, computer, 73, causes decoder,
77, to detect and transfer to computer, 73, said program unit
and distance information. Receiving said information causes
computer, 73, to cause recorder, 76, to stop playing; to ana­
lyze said distance information in a predetermined fashion; 10

and to compute the precise time required to rewind to reach
the start of the program unit or to move fast forward to reach
the end. Then automatically, computer, 73, causes said
recorder, 76, first, to start rewinding or moving fast forward
then to stop after the precise time elapses.

(Such distance information can be embedded as SPAM
message information segment information anywhere 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 20

one instance of distance information is embedded in any
given program unit of programming has the disadvantage of
causing too much apparatus at too many stations to spend too
much time searching for said instance. In the preferred
embodiment, distance information is embedded in the rel- 25

evant normal transmission location of its programming and
occurs periodically throughout a program unit with increas­
ing 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 and the 30

last two frames of the programming.)
Computer, 73, has capacity for automatically organizing

the locations ofunits ofprerecorded programming on record­
ing media such as magnetic video tapes loaded on a plurality
ofrecorder/players to play according to a given schedule. For 35

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. Wand Yare
recorded on the tape on recorder, 78, with W first. According
to the schedule recorded at computer, 73, Q should play first 40

on the cable channel modulated by cable chaunel modulator,
83; then subsequently Y and W should start to play simulta­
neously on the channels modulated by modulators, 83 and 87
respectively; then D should play on the chaunel modulated by
modulator, 83, immediately afterY ends. Caused to organize 45

the locations of said units to play according to said schedule,
computer, 73, determines automatically, in a predetermined
fashion, that units Q, Y and D should be recorded on the tape
loaded on recorder, 76, with Q recorded first and D recorded
immediately after Y. In a predetermined fashion, computer, 50

73, determines that insufficient available space exists on the
tape on recorder, 76, to record Y immediately before D or on
recorder, 78, to record D immediately afterY. So determining
causes computer, 73, automatically to locate a place on the
tape loaded on recorder, 78, that contains sufficient space for 55

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 identification code" and distance information prere­
corded on said tapes [or the absence ofsuch information], and 60

analyzing said information in a predetermined fashion.)
Automatically, computer, 73, verifies that the space is truly
available by causing recorder, 78, to move forward or rewind
to the start ofthe located space then to play for the duration of
the space; by causing decoder, 79, simultaneously to search 65

for embedded SPAM message information, detect said infor­
mation, and transfer said information to computer, 73; and by
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instructions of said schedule, to cause matrix switch, 75, to
configure its switches to cease transferring the output of
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 ofunitY. In so doing, computer,
73, causes the head end station ofFIG. 6 to cease transmitting
to field distribution system, 93, the locally originated trans-
mission ofunit Q; to recommence transmitting said first net­
work transmission; and to prepare to play the locally origi­
nated 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 playing or matrix switch, 75, to switch
another transmission to modulator, 83, until Y and D have
both played.)

FIG. 6 shows particular signal processor system monitor­
ing apparatus associated with the intennediate station ofFIG.
6. In field distribution system, 93, amplifier, 94, inputs pro­
gramming transmissions to signal processor system, 71,
(where said transmissions are inputted to one alternate con­
tact of the switch, 1, of the signal processor of said system,
71), and amplifier, 95, inputs programming transmissions to
signal processor, 96, which pennits both signal processor
apparatus to monitor all programming transmitted by the
cable television system head end station to field distribution
system, 93, in the fashion ofthe signal processor, 200, ofFIG.
3 in example #5. By recording all different received "program
unit identification code" infonnation in the fashion described
above, said signal processor apparatus can automatically
record, for each transmission channel ofthe station ofFIG. 6,
information, for example, that the U.S. Federal Communica­
tions Commission requires broadcast station operators to
maintain as station logs. And said signal processor apparatus
can transmit such records ofprogramming to remote sites via
telephone or other data transfer networks, 97 and 99 respec­
tively. In this fashion, said signal processor apparatus can

40 automatically provide their contained records to one or more
remote independent auditor stations.

In the preferred embodiment, at least two signal processors
(such as the signal processor of said system, 71, and signal
processor, 96) monitor the transmissions of any given trans­
mission station. One (eg., 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 con­
tinuously and correctly. At least one other (eg., signal proces­
sor, 96) is located at a site within the distribution system of
said station (eg., field system, 93) that is remote from the
transmission station of said site, and said is inspected and
serviced by independent auditor personnel. The records of
said processors are regularly caused to be transmitted to one
or more remote auditing stations (eg., by networks, 98 and
99), in the fashions described above, and computers 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 recorded.

The cases of the transmission of units Q, Y, W, and D
provide examples of the operation of signal processor appa­
ratus, 71 and 96. As the aforementioned program originating
studio of the aforementioned first and second network trans­
missions transmit programming, at said signal processor
apparatus,71 and 96, switches, 1; mixers, 3; and TV signal
decoders, 30, detect SPAM message information in succes­
sive channel transmissions of the station of FIG. 6, under
control of controllers, 20, and oscillators, 6, and transmit

may be caused, in a predetennined fashion, to transmit time
information periodically, and receiving particular time infor­
mation can cause controller, 73, to cause a selected recorder,
76 or 78, to commence playing said tape.

In the preferred embodiment, in the case of so-called "cut
ins" to network transmissions, any given intermediate station
computer, 73, is cued (that is, caused) to cut in any given local
transmission of prerecorded programming (or top a given
local transmission) by a SPAM message (that contains an
execution segment and a meter-monitor segment that con- 10

tains "program unit identification code" infonnation of the
program unit in which it is embedded) that is a cueing mes­
sage and that is embedded in a given network transmission
and transmitted by the program originating studio that origi­
nates the transmission of said network. In the case of sequen- 15

tial transmissions ofmore than one program unit of so-called
"local origination" programming, each intennediate station
computer, 73, is cued to start transmission of the first unit by
a time transmission ofthe aforementioned clock of said com­
puter, 73, (or in the case ofa cut in to a network transmission, 20

by a network transmitted SPAM cueing message), and the
transmission ofeach subsequent unit is cued by such a SPAM
cueing message that is embedded in the last one-half second
of the programming of its predecessor program unit.

For example, in the case ofthe aforementioned schedule of 25

computer, 73, units Q, Y, and D are scheduled to be cut into a
particular first network transmission 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 30

receiver, 58, and is transferred to field distribution system, 93,
via modulator, 87.

Completing the organization of any given group of pre­
scheduled tapes causes computer, 73, automatically to posi­
tion the first organized unit or units to play according to 35

schedule. Accordingly, completing the above described orga­
nization of any units Q, Y, W, and D causes computer, 73,
automatically to cause recorder, 76, to move forward or
rewind to the start ofunit Q and to cause recorder, 78, to move
forward or rewind to the start of unit W.

In due course, a particular first instance of the aforemen­
tioned SPAM cueing message is embedded in said first net­
work transmission and transmitted at the program originating
studio that originates said transmission (hereinafter, said first
instance is called the "first-network-cue-to-transmit-locally 45

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 message is embedded at said studio and
transmitted in said transmission (hereinafter, said second
instance is called the "first-network-cue-to-transmit-network 50

message (#8)").
Said first and second instances are each detected at that

decoder of signal processor system, 71, that continuously
processes the transmission outputted by distribution ampli­
fier, 63, and are inputted to computer, 73, with appropriate 55

source mark infonnation.
Receiving said first instance causes computer, 73, under

control ofinstructions ofsaid schedule, to cause recorder, 76,
to commence playing and to cause matrix switch, 75, to
configure its switches to cease transferring the transmission 60

received at receiver, 53, to modulator, 83, and to commence
transferring the output ofrecorder, 76, to modulator, 83. In so
doing, computer, 73, causes the cable head end station ofFIG.
6 to cease transmitting said first network transmission to field
distribution system, 93, and to commence transmitting the 65

locally originated transmission ofunit Q. Then receiving said
second instance causes computer, 73, under control of




