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Audio overload monitor

This circuit uses two of the four.

comparators in an LM339 package to
provide detection of excessive positive
or negative signal peaks. Pulse-stretch-
ing is used to ensure that a clear
indication of short-duration peaks is
given. Bidirectional peak measurement
is important as positive and negative
peaks may vary by up to 8dB.

Comparator A detects peaks of either
polarity, and the two potential dividers
hold the inverting input 400mV below
the non-inverting input. If the audio
input exceeds the trip point on a
positive peak, D, conducts which pulls
up the inverting input and causes the
comparator to change state. Likewise, a
suitably large negative peak will make
D, conduct and pull down the non-in-
verting input, again causing the
comparator output to go low.

When output A goes low, storage
capacitor C charges rapidly through D;
and R;. When the peak is past, C
remains charged and keeps the output
of comparator B low so the le.d.
remains on. The output goes high again
after C has discharged through R, and
the l.e.d. is extinguished.

With the values shown, the circuit
trips at a peak level equivalent to a 5V
r.m.s. sine wave. This is 3dB below the
maximum voltage swing to be expected
from an amplifying stage operating
from a 24V rail. Note that the circuit
should not be driven from a high
impedance point because the diodes
may cause distortion.

A stereo version may be conven-
tiently made using a single LM339
package.

D. Self,
London E.17.

Wireless World, November 1977

Change-of-state detector
A conventional change-of-state detec-
tor uses the OR’ed outputs of two
monostables triggering from opposite
polarity edges. This circuit uses only
one exclusive-OR gatei.c., and performs
frequency doubling or change-of-state
detection. The first three gates are
connected as buffers and the final gate
exclusive-ORs the output of the buffers
and the input. An output pulse of width
equal to the total propagation delay of
the buffers is obtained, in practice about
100ns, from the CD4070B. This pulse
may be extended if necessary by the
addition of a <5nF capacitor from point
B to ground.

If the line shown tied to Vpp is
connected to Vg instead, the output
polarity is inverted.

S. Roberts,
Sheffield.
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D4~D3 general purpose silicon

SR flip-flop
Using a c.m.o.s. dual D-type flip-flop
and one exclusive-OR gate an SR
flip-flop may be made which is triggered
by a positive edge on either input,
irrespective of the level of the other
nput

A positive edge on the set input will
force the two flip-flops into opposite
states and hence one mput to the
exclusive-OR will be a 1 and the Q
output will be a 1. A positive edge on the
reset input will force both flip flops to
the same state, the two exclusive-OR
inputs will be equal and the Q output
will be a 0.
K Dillon
Epsom,
Surrey.
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During recording on tape, it is necessary
to ensure that the signal voltage at some
point does not exceed a predetermined
level. A similar situation can occur with
(pre-)amplifiers and measuring instru-
ments.

In such cases a meter-type indication is
not the only possibility — and indeed it
is invariably not the best. An overmodu-
lation indicator that lights a lamp is
cheaper — and gives a more distinct
warning. The accompanying circuit is
designed for this purpose.

Transistor T1 is an emitter follower,
providing a high input impedance
(about 100 k£2) to minimize the load on
the signal source. The trimmer R3 sets
the voltage at which the lamp will just
light up (overmodulation level).

The circuit around T2 is a x 100 ampli-

* see text

fier which enables the threshold to be
set as low as 5 mV. When this high
sensitivity is not needed, i.e. when the
threshold is 0.5 volt or higher, the stage
can be omitted. The points A and B are
then bridged. If the high input im-
pedance is also unnecessary, as for
instance when a loudspeaker-connection
is being monitored, it is obviously per-
missible to omit the input stage also.
Figure 2 shows how the input is made
to point B in this case.

The circuit following point B is the
indicator proper. The current through
R6 normmally ‘bottoms’ T3, so that T4 is
cut off. Alternating signal voltage at
point B however, rectified by the action
of D1, D2, C3 and C4, will cause a nega-
tive drive to be applied to T3 base.
When this AC voltage exceeds about

overmodulation
indicator

0.5 volts, T3 will no longer be
bottomed, so that T4 will start to con-
duct. ‘Monoflop’ action via C4 will now
ensure that even short signal peaks are
clearly indicated by the lamp.
When selecting the type of lamp, one
should note that the maximum available
current is about 100 mA. With a supply
voltage of 7 V as shown, the lamp
should be a 6 ... 7 volt type. If circum-
stances dictate, a resistor can be inserted
in series with the lamp. Given the
supply voltage (VB), the lamp volt-
age (V) and the lamp current (I[) in
amps, the series resistor (R) value re-
quired is:

R= V_B.__;V_Ii

IL

To take an example, suppose that a

6 volt 50 mA (= 0.05 A) lamp is to be
used on a 9 volt supply:
9—-6

R _—_— =
0.05 60 &2,

for which the nearest lower standard
value of 56 §2 would be taken.
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This circuit is based on a design by
J.P. Macaulay. This one offers an im-
provement in performance, which is
low cost and does not introduce an
external DC power supply.

The voltage at the speaker out-
put terminals is rectified and then
passed to potential divider R2, R3.
ZD1 provides ‘last ditch’ protection
for Q1 and IC1 (this method is not
suitable if indication of overloads of
greater than 50 W is required). Q1 is
used as a voltage variable resistor
and with ZD2, series pass transistor
Q2 and C1, provides a regulated supp-
ly. This supply improves the stability
of the 3V9 reference potential at the
inverting input of IC1 and also pro-
vides a stable supply for IC2 and its
timing components R8, C2. C1 cannot
be placed between 0V and the collec-
tor of Q2 as this would have an
adverse filtering effect on high fre-
quency signals. When the voltage
across R2 is less than 3V9, the output
from comparator IC1 is low (about
1V5) and this voltage is dropped
across forward biased red LED 1 (or
alternatively any three silicon diodes
in series). Q3 is off and the trigger (pin
2) of IC2 is high. When the voltage
across R2 exceeds 3V9, IC1 output
goes high and Q3 is turned on, lower-
ing the voltage at IC2 pin 2, triggering
the monostable and lighting LED 2 for
a period dependent on R8, C2 (about
100 mS with given values). C2 must be
a low leakage type (not ceramic).




the generator output or the gain of the amplifier, noting that
the indicator LED will be extinguished. If you have built more
than one Amplifier Clipping Indicator, say, for use with a
stereo or four-channel audio amplifier, repeat the procedure
just described for each.

Those who do not have acess to an oscilloscope can use a
VTVM, VOM, or similar multimeter to adjust the project. First,
the power supply limitations of the amplifier with which the
project will be used must be determined. Connect the signal
generator to the amplifier as described above and adjust the
generator for a 60-Hz output. Connect the amplifier's speaker
output to an 8-ohm load (a resistor is best) and apply a moder-
ate amount of drive to the amplifier input. With the power sup-
ply loaded, measure its output voltage(s). Increase the gain of
the amplifier or the amplitude of the drive signal and note
whether the power supply voltages decrease. If they do, mea-
sure the minimum values.

Having performed these measurements, determine the
peak-to-peak voltage swing that the output can generate. For
example, if the minimum voltages that a bipolar power supply
generates under maximum drive conditions are +30 and —30
volts, the continuous peak-to-peak signal that the amplifier
can pass at the onset of clipping is 60 volts p-p. Next, calcu-
late the rms output voltage using the equation V= Vp_p
/2.828. For our example, the rms output voltage is 21.2 volts.

Connect the multimeter probes across the 8-ohm load and
adjust the amplifier’'s gain or the amplitude of the input signal
so that the calculated rms voltage is indicated by the meter.
Then decrease the gain or the drive signal so that the meter
reading is a few volts below the calculated value. (This pro-
vides the safety margin previously discussed.) Now adjust the
trimmer potentiometers in the same manner described in the
procedure employing the oscilloscope. Repeat the procedure
for the circuit associated with each additional channel of am-
plification (if any).

Use. The Amplifier Clipping Indicator is now ready for use.
With it, you'll be able to adjust drive level and/or amplifier gain
so that your amplifier will never go into heavy clipping. Keep in
mind that the indicator LED will begin to flash slightly before
the the onset of clipping. If the LED starts to biink, back off on
the drive level or gain control. Your high-frequency drivers will
be glad you did! <&
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Is your power amplifier clipping? This simple monitor lets you know.

TABLE 1

SPEAKER IMPEDANCE

RMS watts 40 8Q) 162
per channel R1 R3 R1 R3 R1 R3
5 68 5.6k 82 8.2k 120 12k
10 82 8.2k 120 10k 180 18k
15 100 10k 150 15k 220 22k
20 120 12k 180 18k 240 24k
25 150 15k 220 22k 270 27k
35 180 18k 240 24k 330 33k
50 220 22k 270 27k 390 39k
75 240 24k 330 33k 470 47k
100 270 27k 390 39k 560 56k

=LED

MANY people are aware of distortion
when they turn up the volume control
on their hi-fi equipment — but are
usually unaware of the cause.

Nine times out of ten this distortion
is caused by ‘clipping’. That is, the
amplifier does not have enough reserve
power to handle the peak music
transients at the required volume.

During such peaks, the ampiifier is
driven into an overload condition and
as a result the music peaks are
‘clipped’. This results in harsh
sounding reproduction.

This simple device, which may be
built into your existing amptifier, or
separately located, flashes a warning
light if the power level at which
clipping occurs is exceeded.

Two completely independent circuits
are provided so that each channel of a
stereo system may be monitored
separately.

ETI TOP PROJECTS — 2
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HOW IT WORKS
The output of ¢cach power-amplifier

channel is monitored at the speaker
terminals.  The output s bridge
rectified by DI-D4 <o that both
positive and negative transients may
be detected.

Transistors Q1 and Q2 (together)
are equivalent to a sensitive gate SCR
(silicon controlled rectitier). If the
voltage at the base of Q2 is more
than about 0.6 volts above its
emitter, Q1 and Q2 will cach turn
hard on and latch on, until the

current through them drops to zero.

When transistors, Q1 and Q2 are on;,
the current flowing through them
also ows through the LI'D causing it
to illuminate. Resistor R1 limits the
peak current through the LID to

about 100 mA. The range of
calibration potentiometer RV is set
by resistor R3. The values of R1 and
R3 are provided in Table 1 for various
amplifier power ratings and speaker
impedances. These values are not
critical. If your amplifier has a power
rating other than that specified, the
nearest values will do.

CONSTRUCTION

Mount all components on to the
printed circuit board in accordance
with the component overlay. Make
sure that all diodes are correctly
orientated, in particular the LED's.
The LED’s will not be damaged by
reverse polarity but will not operate in
that mode.

Whether the unit s mounted inside
the amplifier or external to it in a
small box will be a matter for the
individual constructor. The printed
circuit board may be mounted in any
suitable position within the amplifier
and leads extended to front-panel
mounted LEDs if required.

Polarity of the leads to the amplifier
output terminals is immaterial but
make sure that the leads of separate
channels are not mixed. This is best
avoided by twisting each pair of leads
to each channel.

ET! TOP PROJECTS — 2
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Fig. 3. Printed circuit
board (full size).
CALIBRATION
There are several ways of calibrating
the unit,

By far the best way is to connect an
audio oscillator to the input of the
amplifier (both channels driven at the
same time}, then, with the amplifier
volume control at a low setting, adjust
the oscillator to provide a 1 kHz
sine-wave,

Set both trim potentiometers (RV1)
so that their wipers are nearest R3.

Now increase the amplifier volume
until clipping occurs. This is very
easily identified as a sudden harshness
of tone. Do not leave the volume
control at this setting for more than a
second or two, as apart from the
pounding you, are giving to your ears,
some amplifiers will not tolerate a
sine-wave input at clipping level for
extended pericds without damage.

Fig. 2. Component overlay.

Once the clipping point has been

established, turn the volume down
again, and then auickly turn up to the
clipping point momentarily,
meanwhile adjusting the trimming
potentiometers RV1 until & point is
reached where the light emitting
diodes just come on.

Repeat the procedure a few times —
finaity arriving at a setting at which
the LED’s come on just before the
clipping point.

If you do not have access to an
oscillator, the device can be set by
playing a test record that contains a
sine-wave tone — or failing this — by
playing a record of a solo instrument
such as a flute, A recording of the
human voice is also very effective. In
such cases the same calibration
procedure described above should be
followed. L
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