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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).




R3= (+/2PR—3.9)kilohms,

where P is the power output and R is
the speaker impedance.



ADD A

CLIPPING
INDICATOR
TO YOUR
AUDIO
AMPLIFHIER

HE CONSEQUENCES of overdriv-

ing an audio power amplifier can
range from the unpleasant (ragged, dis-
torted sound) to the catastrophic (burnt,
black remains of tweeters and super-
tweeters). It's obvious, therefore, that
the audiophile will want to avoid this
condition. The project presented here,
an Amplifier Clipping Indicator, will help
him do just that. It continually senses
both the audio output of the amplifier
and the power supply voitages, and
flashes a warning LED if the output sig-
nal voltage approaches either power
supply rail. The user can then reduce
the drive level so that the LED stops
flashing.

Readily available, inexpensive com-
ponents comprise the Amplifier Clipping
Indicator. Many of them will be found in
an experimenter’s “junk box.” A stereo
version can be built in just a few hours,
making the Amplifier Clipping Indicator
an enjoyable weekend project. The
modest amount of power the circuit re-
quires can be tapped from the power
amplifier’s supply or furnished by a small
supply built especially for this purpose.
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To protect speakers,

this simple circuit

senses power supply
voltages and flashes

a warning LED just before
the onset of clipping

BY NORMAN PARRON §

What Is Clipping? When an audio

amplifier is overdriven, it “clips” the in-’

put signal. The process is shown graph-

‘ically in Fig. 1. A power ampilifier is driv-

en by a sinusoidal input signal having
maximum positive and negative ampli-
tudes of +V|N and —V|N, respectively
(Fig. 1A). The amplifier generates an
output signal that is (ideally) an exact
replica of the input except for its in-
creased amplitude.

Because the amplifier must reproduce
ac waveforms, it employs a bipolar dc
power supply. This means that the most
positive voltage it can produce at the
output terminais is +VcC, and the most
negative voltage is —Vcc. If the amplifi-
er's gain control is adjusted so that the
output signal approaches the limits im-
posed by the power supply, a waveform
like that shown in Fig. 1B is generated. It
can be seen that the maximum positive
and negaltive swings of the output volit-
age, +Vout and —VQUT, are some-
what less than the absolute limits of
+Vce and -V

Adjusting the control for more gain
causes the amplifier to attempt to ex-

ceed the constraints of the power sup-
ply. The resultis a clipped waveform like
that shown in Fig. 1C. Spectral analysis
of such a waveform indicates the pres-
ence of high-order harmonic distortion
products during the interval that clipping
takes place. If the output signal is
clipped less than 1% of the time, the ef-
fect is usually inaudible. As the duration
of clipping approaches 10%, the usual
consequence is audible, “raspy’ distor-
tion. A severely clipped signal (more
than 10% of the time) contains a consid-
erable amount of high-frequency ener-
gy. This energy poses a significant
threat to midrange and high-frequency
drivers because it is directed to them by
the crossover network and they are usu-
ally capable of dissipating far less power
than bass drivers.

Although the example that has been
discussed used sinuscidagssignals, an
audio amplifier usually proc‘:&sses musi-
cal signals that are much moré complex.
It is characteristic of most recorded mu-
sic that the average signal level is low.
However, musical program material
does contain a significant number of
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short-lived, high-level transients. An am-
plifier might be called upon to deliver
one watt of output power on an average
basis, but accurate reproduction of a
bass percussion transient can require
fifty to one-hundred times that power
level for a brief instant.

All is well if the amplifier has enough
voltage and current reserves to pass the
transient unclipped. However, if the am-
plifier cannot do so, the dynamic range
of the recording will be compressed and
audible distortion products introduced.
This, coupled with the fact that per-
ceived loudness is a function of average
(as opposed to peak) power, explains
the trend toward power output capabili-
ties that were unheard of in audio am-
plifiers a relatively short time ago. So-
called “super-power” amplifiers allow
the audiophile to listen to program mate-
rial at realistic levels without clipping
high-level transients, even if inefficient
speakers are used.

About the Circuit. The Amplifier
Clipping Indicator is shown schematical-
ly in Fig. 2. Each channel of amplifica-
tion in a sound system will require a sep-
arate indicator circuit. The most com-
mon application for the project is in a
stereo system, so component numbers
for two channels are shown. Those for
the right channel are given in paren-
theses. The discussion that follows per-
tains to only one channel, designated
the left channel of a stereo pair. Every-
thing that will be said, however, applies
equally to as many channels as are
needed because the indicator circuit is
identical for each.

Output signals from the audio amplifi-
er are applied to an 11:1 voltage at-
tenuator (R1R3). Similarly, the positive
and negative supply voltages, +V¢cC
and —Vcg, are applied to attenuators
R5R7 and R9R11. The voltage dividers
associated with the power-supply out-
puts, however, employ trimmer potenti-
ometers and have variable attenuation
factors. Those portions of the input voit-
ages passed by the attenuators are ap-
plied to two 741 operational amplifiers
(IC1A and IC1B) employed as voltage
comparators.

Assume that the trimmer potentiome-
ters have been adjusted to attenuate the
power sugply voltages slightly more
than the ‘f’ﬁd divider attenuates the au-
dio signaf’ If the amplifier is being driven
by an audio signal, but not to the point of
clipping, its output voltage will be small-
er in magnitude than either the positive
or negative supply voltage. This means
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that the voltage applied to the noninvert-
ing input of IC1A is never more positive
than that applied to the inverting input,
and the output of the comparator re-
mains at —12 volts. Similarly, the voit-
age applied to the inverting input of IC18
remains positive with respect to that
present at the noninverting input, keep-
ing the output of IC18 at —12 volts.
Diodes D1 and D3 form an OR gate
whose output goes to +12 volts when
either of the comparator outputs does. In
the absence of clipping, both D1 and D3
are reverse-biased, which keeps tran-
sistor Q1 cut off. Monostable multi vibra-
tor IC3 remains untriggered and its out-
put (pin 3) is at ground potential. This
keeps D7, which together with D5 forms
a second diode OR gate, in a noncon-
ducting state. The output of te D1D3
OR gate is applied to the D5 input of the
second gate. Both inputs are low, so Q3

+V -

_VIN .

+Vcc —

+Vee

+Vee

~“Vee

+Vee

— -Vee —

Fig. 1. If input amplitude (A) or gain
of amplifier is not excessive, output
18 not clipped (B).

Increasing one or both causes
amplifier to clip the output (C).

.:n

receives no base drive and the clippin§
indicator LED (LED1) remains dark.

Now let's assume that the audio am-
plifier is driven into clipping. The audio
output voltage reaches the positive or
negative supply voltage (or both) and is
clipped like the one shown in Fig. 1C.
When the positive portion of the audio
waveform applied to the noninverting in-
put of IC1A becomes more positive than
the voltage at the inverting input, the
output of the comparator goes to +12
volts, this forward-biases D1 and D5,
and provides base drive for Q1 and Q3.
A similar thing happens when the nega-
tive portion of the audio waveform is
clipped. The voltage applied to the in-
verting input of /IC1B becomes more
negative than the voltage at the nonin-
verting input, so the output of this com-
parator switches to a +12-volt level.
This forward biases D3 and D5, provid-
ing base drive for Q1 and Q3.

When Q3 is supplied with base cur-
rent, it turns on and the clipping indicator
LED glows. However, the clipping inter-
val can be so short that the eye will not
readily detect the brief flash of the LED.
That's why Q1, IC3, and their associated
components have been included.
Together they function as a pulse-
stretching circuit. Here’s how.

When the output of either comparatar
goes high, Q1 receives base current and
its collector drops to ground potential. A
negative pulse is passed by C7 to pin 2
of IC3, triggering this monostable mul-
tivibrator. The output of the timer IC (pin
3) goes high for an interval determined
by the time constant of R19C5. For the
values given, the width of the output
pulse is about 0.25 second. This output
puise is OR’ed with the output of gate
D1D3 and applied to resistor R21. Tran-
sistor Q3 receives base drive and sinks
current for LED1, causing the clipping
indicator LED to glow.

The pulse-stretcher turns the LED on
for one quarter of a second even if the
clipping interval is much shorter. A
subsequent trigger pulse received while
the monostable is timing will not retrig-
ger it. However, one received immedi-
ately after a timing cycle wili cause the
process to be repeated. I the clipping in-
terval is longer than the width of the out-
put pulse (which can be extended to any
desired interval by increasing the value
of R19 or C5 or both), the OR'’ing action
of D5 and D7 will keep Q3 in a conduct-
ing state. Therefore, the clipping indica-
tor LED will continue to glow even after
the output of the monostabie has re-
turned to its ground state. It will glow un-
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ti»«thé audio amplifier recovers from the
clipping condition.

The project requires a bipolar power
supply of £12 volts dc. These operating
voltages can usually be tapped from the
audio amplifier's power supply. Zener di-
odes and series current-limiting resis-
tors can be used to drop the amplifier's
+Vece and -V supply voltages to
the desired values. Alternatively, a small
line-powered supply can be built into the
project’s enclosure. Current demand is
relatively modest—a few milliamperes
for the —12-volt supply and about 50 mA
from the positive rail.

Because dynamic voltage comparison
is the method employed to sense clip-
ping, this project enjoys a significant
advantage over such power-monitoring
devices as peak-reading meters and
strings of LEDs. A peak-reading meter
only indicates that the audio output has
reached a given level. It will not neces-
sarily indicate that clipping is taking
place. For the sake of illustration, let's
consider what happens to an amplifier
with an unregulated power supply when
it is driven by an audio signal with many
high-level transients.

Suppose that our amplifier can deliver

75 watts per channel of continuous pow-
er to 8-ohm loads and has an IHF dy-
namic headroom of 2.04 dB. This means
that it can deliver 120 watts of output
power into 8 ohms for brief intervals.
Consequently, the power supply volt-
ages under full load are +34.6 volts and
—34.6 volts. When the demand on the
power supply is light, the available volt-
ages are +43.8 and —43.8 volts.

If the supply's filter capacitors have
charged up to these higher voltages and
a short-lived, high-level transient arrives
at the amplifier's audio input, the output
stage can momentarily generate an
87.6-volt peak-to-peak waveform with-
out clipping it. However, driving the am-
plifier this hard causes the voltages
across the filter capacitors to decrease.
If the amplifier is called upon to re-
produce a second high-level transient
before the filter capacitors have had an
opportunity to recharge sufficiently, clip-
ping will result.

it can thus be seen that a peak-read-
ing audio power meter will not necessar-
ily indicate that the amplifier is clipping.
In our example, the loweslt possible

power supply voltages are +34.6 and
+iz2v

|

—34.6 volts, so we can safely say that
any audio output signal with a peak pow-
er of up to 75 walts as indicated on the
peak-reading monitor will not be clipped.
Above that power level, however, the
meter reading alone will not tell us
whether clipping is taking place. By con-
trast, a flash of the indicator LED in this
project warns of the onset of clipping, a
warning which takes into account the dy-
namics of the amplifier's power supply.

Construction. Either printed circuit or
perforated board can be used in the as-
sembly of the Amplifier Clipping Indica-
tor. In any event, the use of IC sockets is
recommended. Be sure to use the mini-
mum amount of heat and solder consist-
ent with the formation of good solder
joints. Also, observe the polarities and
pin basings of semiconductors and elec-
trolytic capacitors.

After the project's circuit board has
been completed, connect it to BTS1 and
the indicator LED(s) with suitable
lengths of hookup wire. Then secure the
board to the project enclosure with
standoffs and machine hardware. Mount
BTS1 on the rear panel of the enclosure

BTSI ,
RI(R2)
100K 2
" A
AMPLIFIER .
OUTPUT R3(R4)S |
LEFT CHANNEL 10K 3
(RIGHT 3
CHANNEL)
R7(R8) S
10K
3
AMPLIFIER @ A
+Vee R5 (R6)
100K
R9 (RIO)
AMPLIFIER @ 419.9"5.
“Vec
RIT(RI2) S
10K 3

i (D2)
IN914

R23 (R24)
4700
D,i,gff) LEDI (LED2)

CLIPPING

7“4

-l

RIS (R 6)
1K 3K

S RI7(RIB)

R2) {R22)

Ql (q2)
2N2222

22K

[} Q3 (Q4)
2N2222
IC3 (1C4) $ RIS (R20)
£ 220K
T <

RI3 (R14)
47K

TO‘IuF

c3(c) ~* c5(ce)

Fig. 2. Schematic of the clipping indicator circuit for one channel.

BTS1-—Four-position barrier
terminal strip
C1 through C4—0.1-wF disc ceramic
C5.C6—1-pF tantalum
D1 through D8—1N914
IC1,  1C2—uA747CN
amplifier
1C3.1C4-—-NES55V timer
LEDI1.LED2—Light emitting diode

(Six-position)

dual  operational
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PARTS LIST

Q1 through Q4-—2N2222

The following are Va-watt, 3% tolerance car-
bon composition fixed resistors unless other-
wise specified.

R1,R2.R5.R6.R9.R10—100,000 ohms

R3.R4—10.000 ohms

R7.R8.R11.R12--10,000-0hm.
trimmer potentiometer

R13.R14—47 000 ohms

linear-taper

ICI, IC2 = yA74TCN
IC3, IC4 = NE5SS5Y

RIS R16.R17.RI1& 1000 ohms

R 19,R20—220,000 ohms

R21.R22—22.,000 ohms

R23 R24—470-ohms, Y2-watt, 10% tolerance

Misc.—Suitable enclosure, printed circuit or
perforated board. bipolar 12-volt power
supply, IC sockets or Molex Soldercons,
LED mounting collars, machine hardware,
hookup wire. solder . etc.
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Fig. 3. Diagram showing details of interconnection for
amplifiers with bipolar (A) and single-ended (B) power supplies

with machine hardware and the indicator
LED(s) on the fromt panel with rubber
grommets or mounting collars made
especially for this purpose. As men-
tioned earlier, operating power for the
project can be obtained from a small
supply included inside the enclosure or
tapped from the amplifier itself if a bipo-
lar dc supply is employed. It the latter
approach is taken, the required zener di-
odes and series resistors will easily fit in-
side the project enclosure.

Another possible approach, if there is
room in the amplifier chassis, is to
mount the entire project inside the am-
plifier and locate the indicator LEDs on
the front panel. If this is done, BTS1 can
be eliminated and the connections to the
speaker outputs and +Vcc and —Vce
hard-wired.

Note that the circuit as shown will
function properly with audio amplifiers
having supply voltages of up to =60
volts (or +80 or —80 volts in the case of
an amplifier with a single-ended supply).
That bipolar voltage corresponds to a
clipping power of 225 watts into 8 ohms.
The project is therefore useable with the
vast majority of audio amplifiers com-
mercially available. If you have an am-
plifier employing greater supply volt-
ages, the circuit can be suitably modified
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simply by increasing the attenuation fac-
tors of the input voltage dividers (in-
creasing the values of R1, AR5, and R9).

Interconnection and Adjust-
ment. If your audio amplifier employs a
bipolar dc power supply (most do), con-
nect the +Vcc and -V terminals of
BTS1 to the power supply outputs ins.de
the amplifier. (Note that making these
connections will, in most cases void the
warranty on your amplifier.) Also, con-
nect the AMPLIFIER OUTPUT terminals of
BTS1 to the amplifier's speaker output
terminals in agreement with the polari-
ties indicated in Fig. 2. These connec-
tions can be made with standard ‘“zip-
cord” or speaker wire. Refer to Fig. 3A
for details.

Slightly different connections should
be made if your audio amplifier employs
a single-ended power supply and a cou-
pling capacitor or transformer between
the final amplifying devices and the
speaker output terminals. The required
connections are as follows: connect the
+VCC and -V terminals of BTST to
the “hot” side of the power supply out-
put; and connect the “hot’ AMPLIFIER
OUTPUT terminal of BTS1 to the “hot”
side of the amplifier output before the
output coupling (dc blocking) capacitor

or transformer. Refer to Fig. 3B.

The circuit's trimmer potentiometers
can now be adjusted. Referring to Fig. 2,
note the points near R7 and R11 desig-
nated A, B, and C. If your audio amplifier
has a bipolar power supply, adjust the
wiper of R7 so that it is at position A and
the wiper of R11 so that it is at position
B. If your amplifier's power supply is sin-
gle-ended, adjust the wiper of R7 so that
it is at position A and the wiperof R11 so
that it is at position C.

Two pieces of test equipment are
needed to adjust the trimmer potentiom-
eters properly. The first is a sine-wave
generator whose output is of sufficient
amplitude to drive the audio amplifier
into clipping. (One volt peak-to-peak of
drive signal is usually more than ade-
quate.) The second item can be either
an oscilloscope or a multimeter, but the
former is preferred. We will first describe
the procedure to be followed if an oscil-
loscope is available and then that to be
employed if one is not.

Connect a patch cord between the
output of the signal generator and the in-
put of the audio amplifier. Then connect
the probe running from the oscillo-
scope's vertical amplifier input to the au-
dio output of the power amplifier. Apply
power to the project, signal generator
and audio amplifier. Then adjust the am-
plitude of the generator's output, the
gain of the audio amplifier, and the vari-
ous oscilloscope controls for a stable, si-
nusoidal trace. The output of the audio
amplifier should not be connected to a

speaker.
Increase either the gain of the ampiifi-

er or the amplitude of the generator out-
put until the oscilloscope trace just be-
gins to reveal clipping of the waveform.
Then decrease either the amplifier gain
or signal output so that the amplitude of
the waveform decreases a few voits be-
low each clipping limit. (This provides a
small safety margin so that the indicator
LED will start to flash just before clipping
actually begins.)

Without disturbing the amplifier, gen-
erator, or oscilloscope control settings,
adjust trimmer R7 until the LED starts to
ftash on positive signal peaks. Make a
pencil mark on the circuit board denoting
the correct position of the wiper and then
return the control to its original setting.
Next, adjust R7171 so that the indicator
LED starts to flash on negative signal
peaks. Once the correct setting of R11
has been found, don't disturb it. Return
to R7 and adjust its wiper so that it corre-
sponds to the position marked on the cir-
cuit board. Decrease the amplitude of

POPULAR ELECTRONICS



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.
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Fig. 1. Circuit diagram of over- ———— < O S
load detector. One channel only 8 a e
shown. : b o 01
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.
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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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