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Bothered by commercial interruptions on FM? Kill ‘em with this zapper.

MANY SMALL OFFICES USE FM EASY-LIS-
tening stations to supply background mu-
sic. Often, the commercials broadcast by
those stations are unobjectionably loud. If
you'd like to restore peace and quiet to
your office, just connect our commercial
killer in your receiver’s tape-monitor
loop. The circuit automatically senses
large changes in volume and reduces out-
put accordingly. In addition, it’s easy to
build, and inexpensive.

How it works

The commercial killer monitors the in-
coming signal and reduces output accord-
ing to how much the input resembles a
commercial (we’ll discuss how it makes
its decision in a moment). In reducing
output, the commercial killer takes ac-
count of the past few seconds of signal in
determining how much to reduce output.
Doing so reduces the number of errors and
creates a smoother overall effect as it fades
out of commercials and fades into music.
Itis less objectionable to miss the first few
seconds of music than to hear the first few
seconds of a commercial, so the commer-
cial killer has different attack and decay
times.

Whether a signal is “*‘commercial-like”
is determined by the rate of large volume
transitions. Because music (especially
that on **light™ stations) is typically com-
posed of a number of instruments playing
more or less continuously, the volume (or
envelope) stays fairly constant over a short
period of time. In a typical commercial,
however, the instantaneous volume
changes rapidly over time as the an-
nouncer pauses between words, and as
various additional sound sources are
mixed in and out.

Music with much dynamic range (rock
and roll, for example) has a high rate of
large volume transitions, so the commer-
cial killer probably will trigger er-
roneously with that type of music.

Figure | shows a block diagram of the
commercial killer. A summing amplifier
adds the left- and right-channel inputs.
The summing amp has adjustable gain so
that you can find the optimum signal level
for the station you use the commercial
killer with.

Next comes an envelope detector,
which produces a waveform that repre-
sents the instantaneous volume of the sig-
nal. A comparator (with hysteresis)
produces a transition whenever the output
of the envelope detector goes either above
or below pre-set thresholds. The output of
the comparator is conditioned via the
transition converter, which produces a
pulse of fixed width and amplitude for
each transition of the comparator. Those
pulses feed a “leaky integrator,” whose
output determines the gain of the left and
right VCA’s (Voltage Controlled Ampli-
fiers). The output of the leaky integrator is
a DC voltage whose value depends on the

pulse rate from the transition converter.

The VCA's are what actually reduce the
output signals during commercials. An
LED connected to the VCA’s provides a
visible indication of the amount of vol-
ume reduction taking place.

Figure 2 shows the schematic of the
circuit. Diodes D5-D8 form a bridge rec-
tifier that feeds Zener diode D9, which
provides a regulated single-ended 16-volt
supply for the circuit. Because a single-
ended supply is used, a reference voltage
(Vggp) is generated via the voltage divid-
er composed of R36 and R37 and tran-
sistor Q3. That reference voltage is used
to bias the op-amps precisely.

Op-amps IClI-a and IC1-b function as
buffers that drive both the summing amp
(IC2-a) and the VCA’s (IC1-c and IC1-d).
The outputs of ICl-a and ICI-b are, of
course, biased to the reference voltage. To
achieve maximum dynamic range, a
positive envelope detector follows the
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FIG. 1—BLOCK DIAGRAM OF THE COMMERCIAL KILLER: The envelope of the signal is used to vary
the pulse rate from IC2-c. The pulses are integrated; the resulting signal controls the gains of a pair of

VCA's.
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FIG. 2—THE COMMERCIAL KILLER'S SCHEMATIC: Q3 provides a reference voltage for the op-amps;

Q1 and Q2 control the gain of IC1-c and IC1-d.
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FIG. 3—THE SPIKES represent L + R audio, and
the smooth trace, the output of the envelope
detector.

summing amp (IC2-a); that allows the
summer to be referenced to ground (not
Vier) The envelope detector has a sec-

ond-order network optimized for normal
audio material.

Figure 3 shows typical waveforms at the
output of the summing amplifier (TP1),
and the corresponding waveform at the
output of the envelope dectector (TP2).
The spiked traces represent the audio sig-
nal, and the smooth trace riding above
them, the envelope. The summer’s chan-
nel is set for | volt/division, and the enve-
lope detector for 0.5 volt/division. The
timebase is 20 ms/division.

Referring back to the schematic (Fig.
2), IC2-b is used as a comparator. As
mentioned earlier, the comparator has two
thresholds; the signal must cross both be-
fore the output changes from positive to
negative (or vice-versa). The equations
describing the lower and upper threshold

voltages (V, 5 and Vyy,, respectively) as
functions of the supply voltage and bias
resistors are as follows:

A = (R12 x R13)/(R12 + R13)
Vio = (A-Vee) /(A + R11)
B = (R11 x R12)/(R11 + R12)
Vi = (R13 - V) / (R13 + B)

In this case, V,; o= 0.5 volts and V=
2.48 volts.

Figure 4 shows the envelope-detector’s
output (TP2) at 0.5 volts/division and the
comparator’s output (TP3) at 2 volts/divi-
sion (both at 20 ms/division). The square
waveform in the center of the photo is the
comparator’s output; the other waveform
is the envelope detector’s output. Notice
that the comparator does not respond to
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FIG. 4—THE SQUARE WAVEFORM represents
the output of the comparator; the other wave-
form is the output of the envelope detector.

FIG 5—THE COMPARATOR’'S OUTPUT is
shown in the upper trace; the output of the tran-
sition converter is shown in the lower trace.
Every time the comparator changes state, an-
other pulse is generated.

the minor transitions in the early part of
the waveform; the comparator’s output
changes state only after both thresholds
have been crossed.

Because the inverting input of the com-
parator is used for threshold detection, the
output is inverted with respect to the in-
put. The comparator responds to specifi-
cally designed threshold levels, so it is
important that the output of the summing
amp provide that level. We’ll show how to
make the adjustment later.

Figure 5 shows a typical output of the
transition converter (TP4) along with the
corresponding input from the hysteresis
comparator, in the upper and lower traces,
respectively. The transition-converter
waveform is shown at 5 volts/division,
with the bottom graticule at O volts; the
timebase is 100 ms/division. Notice that
the baseline is approximately eight volts
(V/2); that is due to the bias at the non-
inverting input of 1C2-c.

The leaky integrator (IC2-d) produces a
DC voltage that depends on the pulse rate
from the transition converter. When no
pulses are present, diode D4 is reverse-
biased, and the output of IC2-d will be
equal to the voltage present at its non-
inverting input, Vo When pulses ar-
rive, diode D4 is forward-biased, so the
voltage across capacitor C8 increases.
The output of IC2-d then decreases by a
factor of about 60 (R21/R20). When the
pulse rate is high, the output voltage will
be between six and nine volts, thereby
providing minimum gain from the
VCA’s. But when the pulse rate is low,
capacitor C8 will discharge through re-
sistor R20 to Ve thereby restoring the
£ain op-amp to maximum.

The trick about the VCA circuits is that
a matched pair of N-channel JFET s act as
voltage-controlled input resistors., When
gate-to-source voltage (Vg) is near 0
volts, the FET acts as a small resistor, and
gain is maximum—about 5 dB with re-
spect to the output of the buffer stages
(ICl-a and IC1-b).

However, when Vg is less than —3
volts, the FET acts as a large resistor, so
the gain of the op-amp is minimized—it
provides about 20 dB of attenuation. In
order to provide good left/right matching,
the two FET’s should have similar voltage
and current characteristics, especially at
drain-to-source voltages of 0.6 volts.

FIG. 6—THE AUTHOR'S PROTOTYPE was built on a piece of perfboard using point-to-point wiring.
Keep your lead lengths short, and be careful with the 117-volt primary circuit.

PARTS LIST

_ All resistors are Ys-watt, s%unlenout-v
~ erwise noted. :
R1-R6, R31, R32—47,000 ohms :
R7, R9, R14-R17, 822—100000 ohms
~ A8, R10—1 megohm .
R11—270, 000 ohms:
R12—68,000 ohms
R13, R27-R30, R37—10,000 ohms
Ri8, Fl19—22000mms - :

' Raa R34, R38—1000 ahms
R35—470 ohms
R36, R40—2400 ohms '
'R39—100 ohms

~ R41—250,000 ohms trimmer potgnﬁa
- meter -

Capacitors e
C1-CS, C7, cm 011_01 o
. disc
C6, C9—0.047 p.F ceramic L
C8—470 pF, 25 volts, electrolytic
C12—15 pF, 25 volts, electrolytic
C13—220 uF, 25 voits, eiecztm}yhc
C14—100 pF, 25 volts, electrolytic
C15, C16—1 uF, 25 volts, tantalum
Semiconductors !
IC1, IC2—1LM324 quad op-amp
D1-D4—1N4148 signal diode
'D5-D8—1N4001 rectifier diode
D9—Zener diode, 15 voil.'l watmmv :
ar simlfal') i L
LED1, LEDZ-—slandard
Qt, Q2~——2N3819 N-channel JFET
: QS—-—ZNSQOG (or su‘fﬁlar) :
J1-J4--Chassis-mount RCA connectors
F1—Fuse, 0.5 amp, 125 voits AC
 S1—SPST, 1amp, 125 wlsAC
- T1—Transformer, 12.6 volts, 300 mA (Ra-
- dio Shack 273-1385 or similar)

 NOTE: Thafollnwlnamnmﬂnbhm
'MFR Engineering, 5333 N. Guilford, in-
dianapolis, IN 46220: Etched =
drilled circuit board, $11; muictm—_f

- (Q1 and Q2)52.50All prices postpaig.
‘Indiana resldoms must add appllcthh
sales tax.

Construction hints

Figure 6 shows the author’s prototype,
which was built on a piece of prototype
board. The author used two LM324 quad
op-amps, because they're inexpensive
and easy to obtain. However, slightly bet-
ter frequency response and signal-to-
noise ratio may be obtained by replacing
the op-amps with low-noise JFET op-
amps (TLO74s, for example). Whichever
op-amps you use, make sure that the buff-
er amps (IC1-a—IC1-d) are not in the same
physical package as the processing amps
(IC2-a-IC2-d). Also, be sure to connect a
good decoupling capacitor, near the IC,
from the V¢ pin to ground.

Alignment and troubleshooting
To align the commercial killer, adjust
the detector-gain potentiometer (R41) to
continued on page 75
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WORLD'S FINEST CABLE TV NOTCH FIL-
TERS. 60dB positive type noise and inter-
ference elimination filter $29.95 each.
Negative type for total channel blocking
$29.95. We can supply any channel from
channel 2 to 62. Add $4 per order for UPS and
handling. COD phone orders accepted.
Quantity discounts. Dealers wanted. GENIE
ELECTRONICS, PO Box 276, Alburg, Ver-
mont 05440. (514) 739-9328

CIRCLE 176 ON FREE INFORMATION CARD

YOUR GUIDANCE

SYSTEM TO A MORE

REWARDING FUTURE
A CAREER START FOR THE 21ST CEN-
TURY. Since 1905, National Technical
Schools has helped people build successful
careers. Enter the 21st Century through
home study courses in Robotics, Computer
Technology and Servicing, Microprocessors,
Video Technology, Basic Electronics, Trans-
portation Technology, Climate Control Tech-
nology or TV and Radio Servicing. For a
FREE catalog, call 1-800-B-BETTER. Or
write NTS/INDEPENDENT TRAINING
GROUP, 456 West M. L. King Jr. Bivd. L.A.,
CA 90037.

CIRCLE 187 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $745.00 per each insertion.

® Reaches 239,312 readers.

e Fast reader service cycle.

® Short lead time for the placement of
ads.

® We typeset and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale, NY
11735.

THE MODEL WTT-201S ONLY THE SIZE OF
A DIME, vet transmits both sides of a tele-
phone conversation to any FM radio with
crystal clarity. Telephone line powered - never
needs a battery! Up to ¥a mile range. Adjusta-
ble from 70-130 MHZ. Complete kit $29.95
+$1.50 S+ H. Free Shipping on 2 or more!
COD add $4. Call or send VISA, MC, MO.
DECO INDUSTRIES, Box 607, Bedford
Hills, NY 10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD

CABLE TV CONVERTERS AND DE-
SCRAMBLERS. Large selection of top
quality merchandise. Low prices. Quantity
discounts. We ship COD. Most orders are
shipped within 24 hrs. Send $2.00 for catalog.
CABLETRONICS UNLIMITED, P.O. Box
266 Dept. R, S. Weymouth, MA 02190 (617)
8435191
CIRCLE 179 ON FREE INFORMATION CARD

COMMERCIAL ZAPPER

continued from page 47

maximize the number of comparator tran-
sitions during commercials. Begin by
connecting the commercial killer to the
stereo receiver’s tape-monitor loop. Set
the receiver to FM and select the tape-
monitor mode. Because the audio level
may vary from station to station, tune to
the station of greatest intended use. And
remember, the commercial killer works
best with easy-listening formats. During
commercials, adjust R41 to maximize at-

tenuation by watching the rape LED.-

Slight readjustment may be necessary to
provide the fewest zapping errors without
performance degradation.

FIG. 7—THE COMMERCIAL ZAPPER circuit is
shown here assembled on a PC board.

If the commercial killer fails to work,
make sure that the power supply is provid-
ing the correct voltage, and that Vg is
about 13.5 volts.

If the voltages are correct, then verify
that you can obtain waveforms like those
shown in Fig. 3-Fig. 5. If the peak signal
level at the inverting input of IC2-b cannot
be adjusted (via R41) to exceed 2.5 volts,
the signal level out of the receiver may be
unusually low, so the value of R41 may
need to be increased.

If the rate of transitions at TP4 is low
during music and high during commer-
cials (but attenuation is not proportional
to the rate of transitions), verify the fol-
lowing.
® When there is no signal present, the
voltage at TPS should be within 0.2 volts
of the voltage at the non-inverting input of
ICl-c.
® During a commercial, the voltage at
TP5 should be at least three volts less than
the voltage at the non-inverting input of
AT.

If the first condition is not met, there
will be attenuation during music. Diode
D4 should be reverse-biased with no sig-
nal present. If it is not. and if the voltage at
TP4 is about eight volts, it may be neces-
sary to reduce RI18.

If the second condition is not met, there
will be insufficient attenuation during
commercials. If TP4 is approximately
eight volts with no signal present, it may
be necessary to decrease R19 or R20.

Last, if fading occurs, but the LED
does not light, it may be connected to the
circuit backwards. R-E
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