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1

COMMUNICATIONS SECRECY SYSTEM

This invention relates to a decoder which may be em-
ployed in a communications secrecy system to increase
the coding of the intelligence signals if no decoding or
incorrect decoding is effected by the decoder, and par-
ticularly to a decoder which is usable in a scrambled
television system to effectively code an otherwise un-
coded sound signal unless the picture signals are being
properly decoded.

In the copending application of Zopf and Shanahan
Ser. No. 85,917, filed even date herewith, and also in
the Shanahan et al. U.S. Pat. No. 3,538,243, there is a
scrambling television transmitter system described
which codes the transmission at least partially in ac-
cordance with any one of a variety of different code
signal combinations representing a dynamic coding
schedule. At least a partial representation of the
dynamic coding schedule is transmitted in the form of
various combinations of groups of different frequency
bursts which are termed “control signal combinations”
since they can function to control decoding functions.
With this invention, the scrambled picture signals may
be properly decoded in response to the received con-
trol signal combinations if the correct unscrambling
code is employed in the decoder, and further in ac-
cordance with this invention the transmitted audio
signal need not be coded since if the picture signals are
not being properly decoded, a signal is derived in the
decoder to interfere with and effectively code the un-
coded audio signals. This is true whether the unscram-
bling code is a wrong one of the regular or legitimate
unscrambling codes or none of those codes including
no code whatsoever.

In a broad sense, the invention provides a decoder
which increases the coding of transmitted program
signals, whether coded in whole or in part, i.e. whether
the picture or sound program signals, or both, are
received in scrambled form, if the scrambled program
signals are not being properly decoded, and such is its
primary object.

Another object of this invention is the provision in a
scrambled television decoder of apparatus for causing
interference at least with an uncoded audio signal if the
coded picture signals are not being properly decoded
by the decoder.

Another object of this invention is to provide coding
means whereby the decoding control signals associated
with a coded signal may be used to provide supplemen-
tal coding of a simple nature by sampling for any in-
valid decoding signal into which the control signals may
be incorrectly transformed. Still other objects of this in-
vention will become apparent to those of ordinary skill
in the art by reference to the following detailed descrip-
tion of the exemplary embodiments of the apparatus
and the appended claims. The various features of the
exemplary embodiments according to the invention
may be best understood with reference to the accom-
panying drawings, wherein:

FIG. 1 illustrates a decoder in conjunction with a
television receiver and a converter for closed circuit
type operation; .

FIG. 2 is an exemplary circuit which forms at least
part of the interference generator in the decoder of
FIG. 1;

FIGS. 3, 4 and 5 illustrate respective circuits which
may be employed to use the output pulses from the cir-
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cuit of FIG. 2 to effect interference with the received
program signals.

In FIG. 1, block 10 indicates television receiver cir-
cuits which along with cathode ray tube 12, and deflec-
tion coils 14 and 16, form a conventional television
receiver such as might be found in any home. As illus-
trated, the receiver may have its normal input terminal
18 connected to an antenna 20, if such is needed, via
switch 19 (which may be within converter 21 if
desired) for receiving radiated video signals. In the al-
ternative, the video signals may be coupled to input ter-
minal 18, for closed circuit operation for example, by
line 22 when switch 24 is closed and switch 25 is in its
rightward position. As is conventional, sweep circuits
26 provide the necessary signals to the horizontal
deflection coil 14 and vertical deflection coil 16 for
controlling the sweep of the cathode ray beam emanat-
ing from cathode 28 in an electromagnetic deflection
manner well known in the art.

Converter 21 is preferably employed in a closed cir-
cuit system in which it is desired to provide all the video
signals for a given program in a frequency spectrum
range which is different than any of the normal
frequency channels to which receiver 10 is tunable.
This is the situation which exists, for example, when it
is desired to give to the receiver user a choice of any
one of two or more different programs at a time via line
22. In such a case, each different program is assigned
its own frequency range and by an appropriate con-
verter range selector (not shown), the selected range,
regardless of which one it is, is converted to a predeter-
mined one of the usable frequency channels in receiver
10. It is preferred that the ranges of the different pro-
gram signals on line 22 be below the lowest frequency
channel of the receiver so that the converter always
converts the incoming range upward to the same one of
the receiver channels to be used. A converter of this
sort and means for mixing several sets of different pro-
gram signals at the transmitter are disclosed in U.S. Pat.
No. 3,078,337 to William J. Shanahan et al.

Normally, there is a tube socket connected to the “-
pin” end of the cathode ray tube. Such a socket is
shown at 30, and it conventionally conveys operation
potentials over line 32 from the receiver circuits to the
cathode ray tube, along with the demodulated or de-
tected video signals on line 34 to an intensity control
such as the beam intensity control electrode of the
cathode ray tube. In some television receivers, the
beam intensity control electrode is the contro! grid,
while in others it is the cathode. Either may be used
with this invention, but as illustrated, it is preferred that
the detected video signals be coupled to cathode 28. In
such a case, control grid 31 is normally connected
directly to line 33 which is terminated in the receiver
circuits in conventional fashion.

A picture signal decoder with which this invention
may be used is shown below dash line 36, and has a sin-
gle pair of input lines 35 and a single pair of output
lines 37, no other connecting lines to the receiver being
necessary. The decoder is connected to the receiver
preferably by use of a socket adapter 42 inserted
between socket 30 and the pin end of the cathode ray
tube, so that the video signals on line 34 are intercepted
and extracted onto the decoder input line 38 with the
video signals then from the decoder being present on

-
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line 49 for direct coupling to cathode 28. When the
decoder is not in use, the video signals on line 38 are
directly coupled back to line 40 via line 39 and relay
switch 46 which is then leftwardly set as illustrated. At
the same time, control grid 31 is connected to the
receiver output line 33 via relay switch 45. To operate
the decoder, a switch 48, which may be disposed exter-
nally on the decoder as it might be encased, may be
depressed to cause the relay solenoid 50 to be actuated
by a potential from source 52, which in turn causes
relay switches 25, 45, 46, 54, and 55 to be set
rightwardly. This allows a decoder operating potential
to be available on line 56 from source 58. This poten-
tial may be employed in any desirable manner to pro-
vide the biases necessary in the decoder circuitry. The
voltage for source 52 may be a battery, or preferably
may be obtained from source 58 before switch 54.

When switch 48 is operated so as to cause switch 46
to be set in its rightward position, the video signals on
line 38 are conveyed through the signal translating
means 60 back to the decoder output line 40. As
received at terminal 18, the picture signal components
of the video signals are in any one of a plurality of vari-
ous coded modes due to time shifting of the picture
signals relative to periodically recurring synchronizing
signal components in the video signal. These same pic-
ture and synchronizing signal components, after detec-
tion in the receiver circuits, appear on line 34, and con-
sequently on line 38 and the input line 62 of the signal
translating means. It is assumed that the picture signals
may appear in any one of three different modes, i.e.,
with no time shifting relative to the synchronizing
signals, with some time shifting, or with a second and
greater amount of such time shifting. To compensate
for this time shifting, the signal translating means in-
cludes gates 64, 66 and 68 along with delay units 70
and 72. Therefore, when signals on line 62 are
prevented from passing through gates 66 and 68, but
not through gate 64 because of an enabling signal on
line 74, they appear on the signal translator output line
76 with no time shift effected relative to the
synchronizing signals which operate sweep circuits 26.
However, when only gate 66 is enabled by a signal on
line 78, the video signals will pass through delay 72 to
line 76, thereby giving those signals a given, small
amount of time shift. Further, when only gate 68 is ena-
bled by a signal on line 80, the video signals will be
delayed an amount corresponding to the delay times of
delay lines 7¢ and 72. The decoded video signals on
line 76 pass through converter 77 (which may have am-
plification properties if desired) and, as previously in-
dicated, are directed via switch 46 to line 40, and
thence to cathode 28 for a picture presentation thereof
on the screen of the cathode ray tube 12.

Since it is desirable to maintain for cathode 28, the
DC brightness level given to the video signals on line 34
by the conventional DC reinsertion circuits in the
television receiver, and since that level may be lost in
the video signal translator 60, means is provided in the
decoder to maintain that level. In particular, this means
comprises an integrator including resistors 79, 81, and
condenser 82. When switch 46 is in its rightward or
decoding position, the integrator passes the video
signals to ground, but retains the DC voltage level
thereof for line 40 whereby that level is reinserted or
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recombined with the decoded video signals from switch
46. In its leftward position, switch 46 shorts out the in-
tegrator to prevent grounding of any uncoded video
signals. An exemplary, without limitation intended, re-
sistors 79 and 81 may each be 330K ohms while con-
denser 82 is 0.1 uf.

In order to get the enabling signals on lines 74, 78
and 80 to occur mutually exclusively so that only one of
gates 64, 66 and 68 is enabled at a time, the following
described circuitry may be employed. As indicated
above, the present decoder is particularly useful in a
scramble television system in which the transmitter
provides any number of a plurality of individual signals
during each mode determining interval, for example
during each vertical retrace period. These individual
signals, in one embodiment, are characterized by hav-
ing different frequencies, though they may be dif-
ferently characterized as by amplitude differences, etc.
As explained in the above mentioned Zopf et al. appli-
cation, Ser. No. 85,917, these individual signals are *-
tones” or frequency bursts which are timed at the
transmitter to occur, if at all, respectively between ad-
jacent post-horizontal synchronizing pulses in each ver-
tical retrace interval. Also as referred to in that applica-
tion, the picture and blanking signals may be amplitude
inverted, so the synchronizing signals when added
thereto are of sufficient amplitude to rest on the in-
verted blanking signals at the normal pure white am-
plitude and extend through the picture signal amplitude
range to their normal 100 percent modulation height.
The tones or frequency bursts as mixed with the video
signal and clipped at the transmitter are generally coex-
tensive in amplitude with the synchronizing signals, so
they likewise extend through the picture signal am-
plitude range in such a case. Consequently, the picture
and blanking signals which occur on line 34 from the
television receiver circuits are amplitude inverted and
include these different frequency tones as they occur
during each vertical retrace period. Re-inversion of the
picture signals to normal black for black and white for
white, is accomplished by inverter 77, which of course
may be in line 62 instead. Preferably, it is not in line 38,
however, because it is not desired to invert the tones
too.

From line 38, all of the video signals thereon, includ-
ing the tone bursts, are coupled by line 84 to a gated
amplifier 86, the output of which is applied to detectors
88, 90, 92, 94, 96, 98 and 100. The output signals from
amplifier 86 may be coupled to detectors 88-1900 in
parallel, or as illustrated, the detectors may be serially
connected to a source of B+ at terminal 102 for ener-
gization of the plate circuit of amplifier 86. Each of the
detectors may be similarly constructed in accordance
with the detailed illustration for the detector 88 or 100.
In any case, as in detector 88, the output signals from
amplifier 86 are connected to a tuned circuit 104 the
coil of which may be the primary winding of a trans-
former 106. From the mid-point of the primary wind-
ing, there extends an output line 108 which is coupled
to the next detector at its primary tuned circuit as
shown for example for tuned circuit 119 in detector
100. The secondary winding of transformer 106, which
preferably has a 3:1 turns ratio with respect to the pri-
mary winding, is also tuned by a condenser 112
thereacross, and the output of the secondary tuned cir-
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cuit is coupled to a pulse forming circuit 114. As in-
dicated in detector 88, this pulse former or generator
may include two neon glow discharge tubes 116, 118
(for example, of the NE-2 type), which are serially con-
nected between ground and B+ via condenser charging
resistor 120. The output from the secondary tuned cir-
cuit may be connected directly to the connection
between the neon bulbs, or it may be coupled thereto
by aluminum foil 122 wrapped around the bulbs. In any
event, whenever the primary and secondary tuned cir-
cuits are at resonance, a sufficient output voltage is im-
pressed on the neon bulbs to cause them to fire. This ef-
fects a discharge of condenser 124 which otherwise is
charged by current through resistor 120. Accordingly,
a pulse is generated and applied via line 126 to the
decoding switch matrix 128. :

Each of the detectors 88-100 is tuned to a different
frequency, for example frequencies fi-f;, respectively,
with both tuned circuits in any one detector being
tuned to the same frequency, for detecting any occur-
rence of the respective individual signals which may be
present during the vertical retrace intervals. As will be
noted, detector 1900 is similar in detail to detector 88
but employs only a single neon bulb 139 (still of the
NE-2 type, for example) in its signal forming circuit
140, though it could as well use two as the other detec-
tors can use one. Use of two neon bulbs instead of one
provides.for a larger voltage swing between “off” and
*“on” conditions. The outputs from detectors 90-98 are
applied via lines 130, 132, 134, 136 and 133 to matrix
128, and as illustrated the output of detector 100 as it
occurs on line 142 is DC coupled by resistor 143 to
neon bulb 144.

As explained in the above mentioned copending ap-
plication, Ser. No. 85,917, a given one of the individual
signals (tones or frequency bursts) may be made to
occur during each mode determining interval, i.e., dur-
ing each vertical retrace period. For a given program,
this given individual signal has the same frequency, but
from program to program, the frequency of this signal
may be varied. Preferably, this individual signal which
occurs during €ach vertical retrace interval, always oc-
curs at the same time during each of such intervals, and
further, is preferably always the last one of any of the
individual signals to occur. That is, if there are seven
different tones possible and seven (or nine, as in the

above mentioned Zoph et al. application) post-horizon-

tal “‘slots” in which the tones may occur with six of the
tones occurring randomly, the other tone preferably
occurs every vertical retrace interval in a predeter-
mined one of those slots, and more preferably in the
last one thereof. Since it always occurs at a given time,
this tone signal, whether it occurs last or not, may be
employed to enable and disable the gated amplifier 86
so that it is open substantially only during the time
period in which any of the individual signals might
occur during a vertical retrace interval. By so operating
amplifier 86, the detectors are prevented from provid-
ing an output signal in response to picture intelligence
signals which may be of frequencies similar to that to
which one or more of the detectors is tuned. As will be
later apparent, this gating of amplifier 86 prevents
changing of the decoding pattern except during the
mode determining intervals.
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Assuming that the frequency burst to be employed
for gating amplifier 86 has a frequency of f;, the output
of detector 100, when this frequency burst is received,
causes a disabling signal on line 146 so that amplifier
86 is thereafter closed until near the beginning of the
next mode determining interval. In particular, the
signal forming circuit 140 is a gated relaxation oscilla-
tor or sawtooth waveform generator. In the absence of
the detection of a tone having an f; frequency no signal
is present on line 147 from the tuned secondary 148, so
neon bulb 139 is then in a nonconductive condition.
During such time, condenser 149 charges through re-
sistor 150 from B+ at terminal 102. The resultant
linearly rising voltage on line 142 eventually obtains an
amplitude sufficient to fire neon bulb 144 (of the NE-
96 type, for example) which in turn causes a sharp rise
in voltage across its output resistor 152. This new volt-
age level is maintained as long as bulb 144 remains fir-
ing, but that is only until a tone of frequency f; is de-
tected. The detection of such a tone raises the voltage
on line 147 in detector 100 considerably, causing bulb
139 to fire. This in turn effects a rapid discharge of con-
denser 149 and immediately lowers the voltage applied
to bulb 144 below its extinguishing point. Condenser
154 across resistor 143 improves the fall time of the
sawtooth wave as coupled to bulb 144. As soon as the f;
tone subsides, condenser 149 begins charging again.
The charging constants for that condenser are
predetermined such that from the beginning of a charg-
ing time due to the ending of an f; tone in one vertical
retrace interval, the charge builds up relatively slowly
during the remainder of that interval and the next fol-
lowing vertical trace interval, and does not reach a
potential sufficiently high to cause bulb 144 to fire until
sometime before any tone could possibly arrive in the
very next foilowing vertical retrace interval. Preferably,
the parameters are set so that bulb 144 fires at, if not

4 Just slightly before, the beginning of that next vertical
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retrace interval. As soon as bulb 144 fires, the sawtooth
applied to it flattens out, as illustrated, and stays rela-
tively flat until the f; tone occurs in that next vertical
retrace interval, so it may be approximately the last 5
(or less) to 10 percent of the sawtooth wave which ef-
fects the illustrated positive output pulse on line 155.
This pulse may be, for example, approximately 1,000
usec. in duration, and when coupled via condenser 156
and the phase splitter 158 to line 146, without inversion
as illustrated, will enable amplifier 86 during its dura-
tion. During the absence of a pulse on line 155, which is-
at least during the whole of each vertical trace interval
(except perhaps the last few lines thereof), amplifier 86
is disabled. Since normally the vertical retrace period is
21 lines long, and since any frequency bursts which
occur during each such interval occur fairly late
therein, i.e., during the post-horizontal synchronizing
signal portion of the interval, it is apparent the
beginning of the flat portion of the sawtooth wave need
not be sharply defined and that the flat portion may be
reasonably wide without fear of any picture intelligence
signals passing through amplifier 86. However, as
above indicated it is preferable to cause bulb 144 to fire
just slightly, say one or two lines, before the beginning
of each vertical retrace interval. It is not necessary to
enable amplifier 86 so early, but when the pulse on line
155 is also effectively employed to generate a vertical



3,689,688

7

blanking signal as latter described, it is desirable to
have the pulse start that early.

Phase splitter 158 also provides an output pulse
which is the inversion of the pulse on line 155. The
resultant negative pulse on line 160 may be directed via
line 162 to the decoding switch matrix 128, along with
the other detector output signals on lines 126,
130-138. The signal on line 162 may be employed via
the matrix for any desired decoding purpose consonant
with the transmitter coding.

In reality, matrix 128 is in effect two separate
switching matrices, but for convenience is illustrated
with two portions 164, 166 as divided in an exemplary
manner by dash line 168. Either portion of the matrix
may include a plurality of conventional variable
switches set before hand in accordance with a given
code, but each is preferably a portion of a coded card
unique in its coding for the particular program instantly
being viewed. More preferably, the decoding switch
matrix 128 comprises a coded printed circuit card and

10

20

card sensing means such as brushes, for example as .

described in the Shanahan et al. US. Pat. No.
2,977,434, In any event, section 164 of the matrix
routes the signals on the input lines from the detectors
including line 162, in a predetermined manner to the
output lines 170, 172, 174, 176, 178 and 180. These
lines are connected as input lines to a respective plu-
rality of stores, which in the instant example may be the
“0” and “1” sides of flip-flops 182, 184 and 186. Con-
ventional operation of the flip-flops is effected, i.e., a
signal to the “0” side thereof effects a relatively high
level output from the “0” store and a relatively low
level output from the ““1” store, while a signal applied
to the input of the ““1” store effects a reverse output
level situation.

The output of each side of each flip-flop is coupled to
at least one input of section 166 of the decoding switch
matrix. Preferably, each flip-flop output line is effec-
tively divided into at least three sections by an isolating
circuit, so that any flip-flop output line potential may
be variously mixed with any of the other output line
potentials by the particular routing then existing in the
switch matrix portion 166, to form the actuating signals
for the video signal translator 60 mutually exclusively
on lines 74, 78 and 86. That is, as indicated for flip-flop
output line 188, an isolation circuit 190 may be em-
ployed to divide the line into three sections 192, 194,
196 by respective resistors in circuit 190. Circuits 198,
200, 202, 204 and 206 may be similar to circuit 190 in
that they may employ isolating resistors, but any of the
isolating circuits may use diodes or neon bulbs, for ex-
ample, instead of resistors.

In order to prevent the necessity of making connec-
tions internally of the receiver circuits 10 to obtain
signals for blanking purposes, and particularly because
it often happens that when the contrast control of the
television receiver is turned up high the blanking
signals are somewhat squashed so as not to appear to a
sufficient degree in the video signal as it occurs in the
output of inverter 77, it is desirable to manufacture ver-
tical and horizontal blanking signals in the decoder it-
self. For vertical blanking, this may be easily obtained
by connecting the output of circuit 158, as present on
line 160 in the form of a negative pulse, to a blanking
circuit such as monostable multivibrator 208 via line
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21¢. The leading edge of this pulse triggers the mul-
tivibrator to its unstable state with the remainder of the
pulse holding it there. When the pulse ends, the mul-
tivibrator changes back to its stable state after a given
time determined by the delay time of the multivibrator.
This delay time is so set that the end of the generated
blanking signal, as that signal occurs in a negative pulse
form on line 212, corresponds to the end of the vertical
retrace time. By virtue of the multivibrator output
being coupled by line 212 and switch 46 to line 213 and
grid 31, the resultant blanking of the cathode ray
screen during each vertical retrace interval prevents
any of the tones or other signals in the video signal from
appearing as white marks across the screen during the
vertical retrace interval. As an alternative, the output
of multivibrator 208 may be coupled with opposite
polarity, to cathode 28 via relay switch 46 to effect the
desired blanking, in which case the control grid line 33
can be connected directly to grid 31 instead of through
the decoder.

To obtain horizontal blanking signals, of course the
horizontal flyback pulse in the television receiver cir-
cuits may be directly employed, but in an effort to
prevent the necessity of making connections within
those circuits, the horizontal blanking waveform is
generated by electrostatic induction. That is, the neon
glow discharge tube 214 is disposed in the area of the
radiated or electrostatic field of the horizontal deflec-
tion yoke 14, so that when the radiated field therefrom
occurs due to the normal flyback of the conventional
sawtooth signal driving that yoke, a sufficient break-
down voltage is electrostatically induced momentarily
across the neon bulb, causing it to conduct. The
radiated flyback pulse may be in the order of 1,000
volts, but of course only a fractional part of that voltage
is effectively coupled to the neon bulb itself. However,
it has been found that there is sufficient voltage present
to fire the bulb, especially when it is, for example, of
the NE-2 type. Bulb 214 is employed as the discharging
device of a relaxation oscillator or sawtooth generator
which otherwise includes the integrator or resistor-con-
denser network 216. Resistors 218 and 219 as coupled
between B+ and ground, act as a potential divider to
maintain the voltage across bulb 214 below its firing
point in absence of a radiated flyback pulse. During
horizontal trace times, condenser 220 is charged sub-
stantially linearly by current through resistor 221, to ef-
fect a rising sawtooth waveform, which has a sharp
negative-going drop when tube 214 fires. The sawtooth
signal is conveyed to monostable multivibrator 208
over line 223 and may be AC, though preferably DC,
coupled thereto, and is preferably clamped at its lowest
voltage level to ground, all by means not shown. While
the negative pulse on line 210 may be coupled to one
grid (or like element) in the multivibrator for vertical
blanking purposes, the positive sawtooth pulse on line
223 is coupled to the other grid to effect a horizontal
blanking signal on line 212 of the same polarity as the
vertical blanking pulses thereon. This is accomplished
by allowing the positively rising portion of the sawtooth
signal on line 223 to trigger multivibrator 208 to its un-
stable state slightly before the end of the positive sweep
of the sawtooth, say 5 percent before, by properly
setting the multivibrator biasing requirements and
phasing the input signal thereto by adjusting the
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capacitance of condenser 220. When the inherent
delay time passes, the multivibrator returns to its stable
state, ending the horizontal blanking signal. The output
of the multivibrator is consequently properly timed to
coincide with the normal horizontal blanking interval.
As much of the picture signal decoder as has been
above described relative to FIG. 1, is disclosed in the
Carwin et al. copending application, Ser. No. 86,115
filed even date herewith. In the aforementioned
copending application, Ser. No. 85,917 and U.S. Pat.
No. 3,538,243, there is described a scrambled televi-
sion transmitter system with which the decoding system
of the present application may be employed, though
limitation thereto is not intended. In those transmitter
systems, and in many other types, and one of a large
variety of decoder control signal combinations, for ex-
ample different groups of frequency bursts or tones
may be transmitted during each vertical retrace or
other mode determining interval, to represent at least
in part the dynamic coding, i.e., in a past history sense
or not as desired, of the video signals transmitted in the
next vertical trace interval. At the receiving end then,
the received tones or control signals are employed to
effect decoding as above described, but it is necessary
to employ the proper code to unscramble the coded
video signals, or else the decoder will operate as though
it were receiving incorrect control signals, thereby
preventing an unscrambling of the video signals. As
above indicated, one of the main purposes of the
present invention is to eliminate the need for coding
the audio signals at the transmitter by interfering with
the otherwise uncoded audio signals at the receiving
end to render them undesirable if anything but the cor-
rect unscrambling code is employed with the decoder.
To effect this purpose, at least one of the output lines
from each of the flip-flops 182, 184, 186 has connected
thereto another resistor 262 which in turn may be con-
nected to a respective input terminal of section 166 of
the decoding switch matrix. As illustrated, all six of the
flip-flop output lines are respectively coupled to the
matrix terminals 250, 252, 254, 256, 258 and 260 via
the six respective resistors 262. These resistors 262 are
in addition to those which may be in the previously
mentioned isolating circuits 190, 198 200, 202, 204,
206. As the resistors in those isolating circuits may be
replaced by diodes, neon bulbs, cathode followers or
any other desirable type isolators, so may resistors 262;
but in all instances, resistors are preferred for they are
more economical and may be operated at lower volt-
ages than neons for example, Three of the ‘terminals
280-260 are illustrated connected as by the dotted
lines (for example by a printed circuit card in the
matrix) to three other matrix terminals 264, 266 and
268, with these latter three terminals being connected
together permanently, or impermanently by way of the
switch matrix if desired. From these three terminals,
there is an output line 276 which may be directed back
through the switch matrix if desired, and thence to an
interference generator 272, a detailed description of
which is given later. The output of the interference
generator, or any intermediate point in the generator
may be routed through the decoding switch matrix as
via terminals 274, if desired, so that it may be effective
or not in accordance with whether or not the terminals
274 are interconnected by the instant circuit connec-
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tions in the matix. When these terminals are connected,
the interference generator output as present on line
276 may be employed to interfere with either the sound
program signals or the picture program signals, or both,
as desired. For example, when switch 278 is set to the
right, the interference signal may be operative via line
280 to change the signal emanating from cathode 28 so
as to increase the coding of the picture if a wrong one
of a multiplicity of possible unique unscrambling codes
is effected in matrix 128, or if no one of such possible
codes is employed therewith. If switch 278 is positioned
to the left so as to apply the interference generator out-
put to line 282 and thence to converter 21, then one or
the other or both of the picture and sound signals may
be interfered with according to the circuitry within in-
terference generator 272. In a similar manner, either
one or both of the picture and sound signals in receiver
10 may be interfered with, when switch 278 is in its
center position and switch 55 is to the right, according
to the structure of generator 272 and the point in the
receiver circuits to which line 284 is connected.

The interference generator 272 of FIG. 1 may in-
clude circuitry such as that shown in FIG. 2. The upper
half of FIG. 2, i.e., the circuitry above input line 270
and output line 286 may be considered a pulse genera-
tor 288 which generates pulses continuously when the
signal on line 270 does not change from time to time,
due, for example, to no code whatsoever being em-
ployed with switch matrix 128 of FIG. 1. On the other
hand, the circuitry below input line 270 and output line
286 includes a pulse generator 290 which generates
pulses of given amplitude only if a wrong one of the
possible legitimate or unique unscrambling codes is
employed with switch matrix 128.

With an output from each flip-flop 182, 184, 186 of
FIG. 1 being averaged with the others via the three of
resistors 262 that are instantly connected together by
the matrix and to input line 270 in FIG. 2, there is a
possibility of four different voltage levels which can ap-
pear at terminal 292. That is assuming for example that
any one flip-flop output load may be at 70 volts when
the flip-flop is in one state and at 30 volts when it is in
its other state, then according to the instant states of all
three flip-flops the average of the output voltages
therefrom (one from each flip-flop) can be either 30,
43, 57, or 70 volts. Further, if the outputs of only two
flip-flops is being averaged for input terminal 292
because no connection is being instantly made in the
matrix to either of the resistors 262 connected to the
outputs of the third flip-flop, then the possible voltage
levels at terminal under such conditions would be 30,
50, or 70 volts depending on the state of each of the
two flip-flops whose outputs are averaged. If only one
flip-flop has an output connected to terminal 292, then
the voltage level thereat wi