Project

A Wireless TV Audio Mute

This one-button project mutes the sound of any TV receiver
that does not have wireless remote-control facilities

By Desi Stelling

V commercials can be annoy-
ing in more ways than one. If
they’re not irritatingly louder
than normal program material,
they’re repeated so often that the an-
noyance factor seems to be over-

whelming. If you're not fortunate
enough to have a remote-controlled
TV receiver with an audio mute func-
tion, you either have to suffer
through the commercials or make
frequent trips to your set to turn
down the volume when the commer-
cials start and turn it up again when
the program resumes.

Having been a long-time sufferer
of annoying TV commercials, one
evening | had had enough and de-
cided to liberate my family and
myself by designing and installing in
my set a wireless audio mute func-
tion. Putting the old thinking cap on,
I came up with a neat one-button
Wireless Audio Mute system that

1C1—555 timer

Q1 —2N2945A transistor
Q2—2N2222A transistor
Q3—2N918 transistor

Capacitors

C1—5-to 15-uF, 15-volt electrolytic
C2,C3,C5,C8—0.01 uF

C4—39 pF

C6—22 pF

C7—3-to-13-pF trimmer

Resistors (Y4 -watt, 10% tolerance)
R1,R2,R4—75,000 ohms

R7—56,000 ohms

R9—270 ohms

R10—300,000 ohms

R6—50,000-ohm, linear-taper poten-
tiometer

Miscellaneous

B1—9-volt transistor battery

L1—Caoil (printed on circuit board; see
text)

S1—Magpnetic spst switch

S2—Miniature normally open
pushbutton switch
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TRANSMITTER PARTS LIST
Semiconductors R3,R5,R8—15,000 ohms Printed-circuit board; antenna;

9-volt battery connector; plastic case;
machine hardware; hookup wire;
solder; etc.

Note: The following items are available from
DDS Systems, P.O. Box 5715, Glendale,
AZ 85312: transmitter pc board for $6.95;
other transmitter parts on request; com-
plete kit of decoder parts for $34.95; de-
coder pc board for $7.95. Add $3.50
P&H. Arizona residents, please add sales
tax.

Fig. 1. Thisis the complete schematic diagram of the transmitter. It is very compact and draws very little power from
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its 9-volt transistor battery.
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an easychair. A magnetic-type switch
is recommended for S/ to assure long
operating life and positive closure.
Ordinary spring-contact switches
will not bear up to everyday use.

Carrier frequency for the transmit-
ter is tunable between 88 and 108
MHz to keep it within the standard
FM broadcast band and to make it
possible for it to be set to an unoc-
cupied spot on the FM dial. The r-f
signal is gated on and off at a 1-kHz
rate by 555 timer /C/. This IC pro-
vides precision timing with the help
of only four external components
(C3, RS, R6 and R7), thus reducing
the cost of the project and keeping it
to compact dimensions.

Resistor R9setsthe current through
output transistor Q3, assuring less
than 100 mW is radiated by the an-
tenna. Coil L/ is a center-tapped in-
ductor that is part of the printed-cir-
cuit board’s conductor pattern.
Making L/ part of the pc pattern has
two benefits: it simplifies project
construction, and—more impor-
tantly— assures greater stability and
accuracy. R-f tuning is accomplished
with trimmer capacitor C7.

Built into the transmitter is a test
feature that is activated by pressing
S§2. When S/ and S2 are closed simul-
taneously, the Q//Q2 circuit is by-
passed and battery power is delivered
directly to the ICI circuit. This lets
you quickly check whether or not the
555 timer and r-f output transistor
Q3 sections are operating properly.

The tone-encoded r-f output from
the transmitter is radiated to the re-
ceiver via the antenna, which consists
of a 3" length of insulated hookup
wire contained inside the transmit-
ter’s plastic case. Power for the
transmitter is supplied by 9-volt tran-
sistor battery Bl.

The Receiver/Decoder

At the receiving end of the system is
the pocket FM radio that feeds the
Fig. 2 tone-decoder circuit. The de-
coder, in turn, makes and breaks one
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of the speaker lines in your TV re-
ceiver via the contacts of relay K/.
With the FM radio on, the audio tone
that modulates the r-f carrier from
the transmitter is fed to the radio’s
earphone output jack andintothe de-
coder via INPUT jack J/, where it is
clamped to a safe level by diodes D/
and D2. Fromthere, it is coupled into
tone-decoder phase-locked loop
(PLL) IC1.

Once the tone is present at input
pin 2 of ICI, internal circuitry de-
codes it and sends it to output pin 8,
pulling this pin low. If the tone is
present for longer than a second, the
charge on C/ drops below 0.5 volt.

As the charge on C5 drops below
0.6 volt, QI cuts off, causing pin 3 of
divide-by-two flip-flop IC2 to go
high. The first rising edge toggles the
output one way, and the next rising
edge toggles it the other way, allow-
ing K1 to be either a normally closed
or a normally open relay. The ar-
rangement shown in Fig. 2 is for a
normally closed relay and, hence, has
the anode of D4 connected to the
“N.C."”" point in the circuit. If the re-
lay were normally open, the anode of
this diode would be connected to the
point labeled ““N.O.”’

When K 7I’s contacts are closed, the
resistance in series with the TV set’s
speaker is zero, allowing the sound to
be at the level to which the TV receiv-
er’s volume control is set. Opening
KI’s contacts puts potentiometer R7
in series with the speaker and reduces
the volume of the sound. (If you
wish, you can substitute a 35-ohm,
5-watt resistor for the potentiome-
ter.) The potentiometer (or resistor)
prevents the audio output drive cir-
cuit in your set from being damaged.

Note the TV receiver’s circuit
modification shown in the boxed-off
shaded area in Fig. 2. To make this
modification, the set’s back panel
must be removed to provide access to
the speaker wires coming from its in-
ternal audio amplifier. This is the
dashed line with “X’’ through it.
Once this line is cut, and the submin-
iature shorting-type phone jack
shown is installed, a convenient
means for accessing the TV set’s
speaker is made. (Caution: Turn off
the set’s power and unplug its cord
Jrom the ac line before attempting to
remove the back panel. Potentially
lethal voltages are present inside the
set, even with power removed; so ex-
ercise extrermne caution. }
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Fig. 3. At left isshown the actual-size etching-and-drilling guide for the transmit-
ter circuit. At right is the components-placement diagram for wiring this board.
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