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(54) UNIVERSAL TELEVISION INTERFACE

(71) We, SANDERS ASSOCIATES INC, a
corporation organized and existing under the
laws of the State of Delaware, United States
of America, of Daniel Webster Highway,
South, Nashua, New Hampshire, United
States of America, do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particularly
described in and by the following state-
ment:i—

This invention relates to apparatus for
generating synchronization signals from an
ongoing program received at a television
receiver from a TV r.f. signal transmission
source. y

Presently, television receivers are being
manufactured which incorporate therein
means for displaying pictorial content in
addition to that which is received from a
broadcast studio or through a closed circuit
or CATV cable system or from a video
playback unit. These auxiliary presentations
include items such as channel number and
time of day. Since the use of these auxiliary
presentations is relatively new in the art,
most television receivers do not have equip-
ment built in to provide such presentations.
Thus, there are more than one hundred
million television receivers in the United
States alone which cannot display these
auxiliary presentations such as time of day,
channel number and the like.

There is disclosed in U.S. Patent 3,728,480
which issued on April 17, 1973 apparatus for
displaying additional information in con-
junction with information originating from a
cooperative siation such as a broadcast sta-
tion. closed circuit television system, or a
CATV network. In this patent, horizontal
and vertical synchronization signals are ex-
tracted from the television receiver by em-
ploying a device in front of the receiver and
attached thereto by, for example, a suction
cup. This device includes a pick-up coil
which extracts the magnetic field from the
horizontal detection circuits which operate in
step with the received synchronization sig-
nals and a photocell which is used to pick up
a sixty Hertz signal component provided by a

white rectangle or stripe at the boitom of the
cathode ray tube of the receiver which would
not be broadcast by the cooperative station.
This method is not entirely satisfactory in
that the inductive coupling of the horizontal
signal from a coil located on the cathode ray
tube face is relatively weak and the use of a
photocell to generate a vertical synchroniza-
tion signal necessitates that the cooperative
station generate a white marker at the
vertical synchronization rate. Furthermore, it
requires that a portion of the television
screen be obstructed.

U.S. Patent 3,728,480 also discloses what is
referred to as a crowbar modulation circuit
for overlaying auxiliary information on top
of the information generated by the coopera-
tive station. However, practical application
of the techniques were never comercially
employed because of the difficulty of extract-
ing the sychronization signals from the re-
ceived programs.

Accordingly, it is an object of this inven-
tion to provide improved means for generat-
ing synchronization signals in synchroniza-
tion with those of a program received by a
television receiver without making connec-
tions to the internal circuitry of the television
receiver other than those reached via the
antenna terminals.

It is another object of this invention to
provide means for generating synchroniza-
tion signals in synchronism with those of a
program received by a television receiver
simply and without obstructing the screen of
the receiver.

It is a further object of this invention to
provide improved means for overlaying in-
formation on the screen of a television
receiver in conjunction with information
received from another TV r.f. transmission
source.

It is yet another object to provide means
for generating synchronism signals in syn-
chronism with those of a program received
by a television receiver without cooperation
from the generator of such program.

Briefly, means for generating synchroniza-
tion signals in synchronization with those of
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are provided by a capacitive coupler which is
preferably positioned at the back or one side
of a television receiver to pick up the electric
field surrounding the horizontal output
transformer and deflection yoke of the re-
ceiver. The output of the capacitive coupler
is appropriately shaped to provide horizontal
synchronization pulses of desired form.

These generated horizontal synchroniza-
tion pulses are multiplied by a factor of two
and divided by five hundred and twenty five
to provide synchronization pulses at the
vertical synchronization pulse rate. Since the
chances are slight that these generated verti-
cal synchronization pulses will be in syn-
chronization with the vertical synchroniza-
tion pulses generated by the program gener-
ating TV r.f. signal transmission source the
divisor of the divider circuit is momentarily
changed to some number other than five
hundred and twenty five while viewing the
auxiliary information displayed on the tele-
vision screen to see that it is properly framed
and when so, the divisor is returned to five
hundred and twenty five.

Auxiliary presentations superimposed on
an ongoing television program are provided
in synchronism with the received presenta-
tion by employing the generated synchroni-
zation signals, and using a crowbar r.f.
modulating technique to impress the new
video information on to the transmitted,
modulated r.f. (TV) carrier signal.

The above-mentioned and other features
and objects of this invention will become
more apparent by reference to the following
description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a block diagram of a universal
television interface;

FIG. 2 is a schematic of a circuit providing
an alternative method of generating vertical
synchronization signals from that shown in
the embodiment of FIG. 1; and

FIGS. 3A and 3B are schematics of one
embodiment of the apparatus for displaying
an auxiliary presentation on a television
receiver.

Referring now to FIG. 1 of the drawings,
there is illustrated thereby a preferred em-
bodiment of the invention. Horizontal syn-
chronization signals received by a television
receiver from a TV r.f. signal transmission
source (such as a broadcast station. closed
circuit system, CATV network or video
playback unit) are extracted employing a
probe 10 which is positioned adjacent the
television receiver. In one embodiment probe
10 is a capacitive coupler and is placed

_.adjacent one side or the rear of the television

receiver proximate the horizontal output
transformer and deflection yoke thereof.
Capacitive probe 10 comprises a rectangular
conductive plate on the of four inches by six
inches. The dimension of the plate, however,

is not critical for this application. A length of
wire may be used instead. A six inch piece
suffices. However, in this case also size is not
critical. The output of capacitor probe 10 will
be a train of pulses essentially in step with
the horizontal synchronization signal re-
ceived by the television receiver. Alterna-
tively, probe 10 can be an inductive pickup
coil located near the back or sides of the
television receiver.

The output of the capacitor probe 10 is
applied to a shaping circuit 12 to provide
pulses of desired configuration. In one em-
bodiment shaper 12 comprises an emitter
follower and a monostable multivibrator.
The outputs of shaper 12 are the regenerated
horizontal synchronization pulses. These are
applied to an auxiliary information genera-
tor 14 for generating the auxiliary presenta-
tion which is to be displayed on the cathode
ray tube of a television receiver in conjunc-
tion with the information received otherwise
by the receiver through the air from a
broadcast station or through a cable from a
CATYV or closed circuit cooperative station
or a video playback unit.

Rather than provide additional means to
extract vertical synchronization signals as
provided in U.S. Patent 3,728,480, which
would necessitate obstructing some portion
of the front of the television receiver as well
as require cooperation from the cooperative
station, vertical synchronization signals are
generated from the extracted horizontal syn-
chronization signals. In the embodiment of
FIG. 1, the horizontal synchronization pulses
from shaper 12 are applied to a multiplier 16
and its output to a divider 18. Multiplier 16
multiplies the signal applied thereto by a
factor of two and divider 18 divides the
signal from multiplier 16 by a factor of five
hundred and twenty five. The reason for
multiplying and then dividing the horizontal
synchronization pulses rather than merely
dividing is to achieve simpler operation as it
is easier for digital circuits to multiply by two
and divide by five hundred and twenty five
rather than divide by two hundred sixty two
and one half. However, the alternate ap-
proach would be acceptable. The output of
divider 18 is applied to a shaper 20 to obtain
pulses of desired configuration and the out-
put from the shaper is applied to auxiliary
information generator 14.

Divider circuit 18 also has associated
therewith a framing control 22. This is
employed in order to properly frame the
auxiliary presentation from auxiliary infor-
mation generator 14 displayed on the televi-
sion receiver. This is necessary since the
vertical synchronization pulses were merely
generated by counting down from the hori-
zontal synchronization pulses and may not
be in synchronization with the vertical syn-
chronization pulses received from a coopera-
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tive station. The chances of the vertical
synchronization pulses generated in this
fashion being in synchronization with the
pulses received from a TV r.f. signal trans-
mission source would be only one in five
hundred and twenty five. Accordingly, the
framing control adjusts the divisor of circuit
18 by some amount to cause the auxiliary
presentation to roll up or dowm as the case
may be. This is accomplished by changing
the divisor of divider circuit 18 from 525 to
524 or 526, respectively. Once properly
framed as observed by the viewer, the divisor
is returned to 525 and the auxiliary presenta-
tion displayed will remain properly framed.

A crowbar modulator 24 is employed to
display the information from auxiliary infor-
mation generator 14 on a portion of the
television receiver in place of the normal
displayed information received from a coo-
perative station. This circuit is disclosed in
detail in the aforementioned U.S. Patent
3,728,480 and comprises an attenuator con-
sisting of two series resistors 26 and 28 and a
transistor 30 acting as a variable shunt
resistor. Biasing this transistor sufficiently
into conduction by applying modulation to
its base from the auxiliary information gen-
erator 14 saturates the transistor momentar-
ily reducing the r.f. signal going from the
cooperative station to the TV receiver an-
tenna terminals. This corresponds to carrier
reduction, which is negative modulation and
is equivalent to generating a video signal
going from black to white and back to the
black level.

In another embodiment of the invention
which is useful in color TV applications, the
vertical synchronization signal instead of
being generated from the extracted horizon-
tal synchronization signals is instead gener-
ated from the 60 Hertz power line in conven-
tional fashion. This results in a gracefully
vertically precessing display very useful for
clocks, etc., the precessing rate being the
difference between the power line frequency
(60 Hertz) and the vertical synchronization
rate for broadcast color television signals
which is not 60 Hertz but rather on-the order
of 59.94 Hertz.

A typical circuit for accomplishing this is
shown in FIG. 2 wherein the input 60 Hertz
signal from a power line is applied to the
primary of a transformer 34. The output of
the transformer is applied to a diode 36 and
through a capacitor 38 and a resistor 40 to
ground. The junction of diode 36 and capaci-
tor 38 is coupled to a d.c. power source and
the output of the circuit is taken across
resistor 40.

One detailed circuit implementation for
generating and displaying an auxiliary pre-
sentation in accordance with the teachings of
FIG. 1 is shown in FIG. 3. Probe 10 couples
from the television receiver the horizontal

synchronization signal received by the televi-
sion receiver from a TV r.f. signal transmis-
sion source via an amplifier 41. The output
from amplifier 41 is applied to a shaping
circuit 43 to generate horizontal synchroniza-
tion pulses in synchronization with the syn-
chronization signals generated by the cooper-
ative station. In this embodiment shaping
circuit 43 is a monostable multivibrator. The
output of probe 10 is also applied to a
monostable multivibrator 42 with the output
therefrom applied to a doubler 44 to generate
a 2H signal 45.

The 2H signal 45 is applied to a divide by
10 counter comprising a seven bit binary
counter 46, which in one embodiment is a
RCA No. CD4024A, and three flip-flops 54,
56, 58. The outputs of binary counter 46 and
flip-flops 54, 56 and 58 are applied to a series
of NAND gates 48, 50 and 52. These gates
detect whether divide by 10 counter has
made 525 counts, 524 counts or 526 counts,
respectively. The outputs of NAND gates 48,
50-and 52 are applied to selective inputs of a
multiplexer 60 which, in one embodiment,
comprises a RCA CD4051B. Multiplexer 60
selects which of the NAND gates is to be
outputted.

A switch 62 is used to make this selection,
that is, change the divisor of the divider
circuit, represented in the diagram of FIG. 1
as switch 22 of divider 18, to change the
count therein to either 526 to make the
auxiliary display precess up or to 524 to
make the auxiliary display precess down.
The output of the switch is coupled to a pair
of flip-flops 64 and 66 with the outputs
therefrom applied as additional inputs to
multiplexer 60. The output from multiplexer
60 is applied to another flip-flop 68 along
with the 2H signal 45. The Q output of flip-
flop 68 is applied to a monostable multivi-
brator 70 and its output applied to an
inverter 72, thus providing the vertical syn-
chronization signal. This Q output also resets
the divide by ten counter.

The generated H and V signals are applied
to circuits comprising the auxiliary informa-
tion generator. In this embodiment where the
auxiliary presentation is the time of day, a
National Semiconductor MM5841 integrated
circuit 74 is used and the H and V signals are
applied thereto along at pins 18 and 19. The
output of circuit 74 is applied to a crowbar
modulator 76 and the output therefrom to
the antenna terminals of a television receiver.
Crowbar modulator 76 differs from crowbar
modulator 24 of FIG. I in that both sides of
the line are crowbarred.

A clock (count down chain) 78, as for
example, a National Semiconductor
MM5318 is employed to feed time into
circuit 74. Clock 78 requires a 60 Hertz input
80 thereto. Three switches 82, 84 and 86 are
used to set clock 78.
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The clock input for circuit 74 is provided
by an oscillator 88 which is disabled by a
switch 90 to shut off the auxiliary presenta-
tion.

When the equipment is connected as
shown in FIG. 3, the time of day would be
displayed on the screen of the television
receiver and it would be displayed thereon
either still or precessing up or down. If it was
still, then it is known that the vertical
synchronization signal is in synchronization
with the vertical synchronization signals
received at the receiver from the TV r.f,
signal transmission source. On the other
hand, if the time of day is precessing down,
the switch 62 would be turned to the up
position thereof to cause it to precess up. The
switch would then be switched back to the
“still” position to cause the time of day to be
permanently in a still position. The opposite
procedure, of course, is accomplished if the
time of day was precessing upwards.

Although the present invention has been
disclosed in conjunction with putting up, for
example, the time of day on a television
receiver in conjunction with a program
received from a TV r.f. signal transmission
source, it is obvious that it could be used for
putting any information such as alphanu-
merics and graphics in addition to that
received from a TV r.f. signal transmission
source. Thus, it is to be understood that the
embodiments shown are to be regarded as
illustrative only, and that many variations
and modifications may be made without
departing from the principles of the inven-
tion herein disclosed and defined by the
appended claims.

WHAT WE CLAIM IS:—

. Apparatus for generating synchroniza-
tion signals from an ongoing program re-
ceived at a television receiver from a TV r.f,
signal transmission source, comprising;

means adapted to be positioned proximate
a television receiver for extracting a signal in
synchronism with the horizontal synchroni-
zation signal received by the television re-
ceiver from the TV r.f. signal transmission
souree;

means electrically coupled to said extract-
ing means for generating a signal at the
vertical synchronization rate, including
means for dividing the extracted signal by a
predetermined number; and

means for changing the divisor of said
dividing means.

2. Apparatus as defined in claim |,
wherein said predetermined number is the
number of picture lines divided by two.

3. Apparatus as defined in claim 2
wherein said dividing means includes means
for multiplying the extracted signal by a
factor of two and means coupled to said
multiplying means for dividing the two times

signal by the number of picture lines.

4. Apparatus as defined in claim 1,
wherein said extracting means includes a
capacitive coupler.

5. Apparatus as defined in claim 4, 70
wherein said capacitive coupler includes a
conductive plate.

6. Apparatus as defined in claim 4,
wherein said capacitive coupler includes a
length of conductive wire. 75

7. Apparatus as defined in claim I,
wherein said extracting means includes an
inductive coupler.

8. Apparatus as defined in claim 7,
wherein said inductive coupler includes a 80
core of magnetic-flux enhancing material.

9. Apparatus as defined in claim 2, fur-
ther including means coupled to said divid-
ing means for shaping the output therefrom.

10. Apparatus for overlaying an auxil- 85
iary presentation on an ongoing program
received by a television receiver from a TV
r.f. signal transmission source, comprising:

means adapted to be positioned proximate
a television receiver for extracting a signal in 90
synchronism with the horizontal synchroni-
zation signal received by the television re-
ceiver from a TV r.f. signal transmission
source;

means electrically coupled to said extract- 95
ing means for generating a signal at the
vertical synchronization rate;

means for generating an auxiliary presen-
tation coupled to said signal extracting
means and to said means for generating a 100
signal at the vertical synchronization rate:
and

means for framing the auxiliary presenta-
tion on the screen of a television receiver
including means for temporarily changing 105
the rate of the signal generated to one other
than the vertical synchronization rate.

11.  Apparatus as defined in claim 10,
further including means for coupling the
output of said auxiliary presentation generat- 110
ing means to a television receiver.

12.  Apparatus for generating synchroni-
zation signals from an ongoing program
received at a television receiver from a TV
r.f. signal transmission source, comprising;

means adapted to be positioned proximate
a television receiver for extracting a signal in
synchronism with the horizontal synchroni-
zation signal received by the television re-
ceiver from the TV r.f. signal transmission
source;

means coupled to said extracting means
for shaping the extracted signal; and

means electrically coupled to said shaping
means for generating a signal at the vertical 125
synchronization rate.

13.  Apparatus for generating synchroni-
zation signals from an ongoing program
received at a television receiver from a TV
r.f. signal transmission source, comprising:
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a capacitive pickup adapted to be posi-
tioned proximate and external fo a television
receiver for extracting a signal in synchron-
ism with the horizontal synchronization sig-
nal received by the television receiver from
the TV r.f. signal transmission source; and

means electrically coupled to said capaci-
tive pickup for generating a signal at the
vertical synchronization rate.

14. Apparatus for overlaying an auxil-
iary presentation on an ongoing program
received by a television receiver from a TV
r.f. signal transmission source, comprising:

a capacitive pickup adapted to be posi-
tioned proximate and external to a television
receiver for extracting a signal in synchron-
ism with the horizontal synchronization sig-
nal received by the television receiver from a
TV r.f. signal transmission source;

means electrically coupled to said capaci-
tive pickup for generating a signal at the
vertical synchronization rate; and

means for generating an auxiliary presen-
tation coupled to said capacitive pickup and
to said means for generating a signal at the
vertical synchronization rate.

15. Apparatus for generating synchroni-
zation signals for an ongoing programme
received at a TV receiver substantially as
herein described with reference to Fig. 1, Fig.
I as modified by Fig. 2, and Figs. 3A and 3B
of the accompanying drawings.

JOHN ORCHARD & CO,,
Chartered Patent Agents,
Staple Inn Buildings North,
London WC1V 7PZ.

Printed for Her Majesty’s Stationery Office by Burgess & Son
(Abingdon) Ltd.—1981. Published at The Patent Office,
23 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.
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