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DEALLY, WE WOULD ALL LIKE TOQ OP-

erate our stereo systems loud
enough to obtain satisfyingly real-
istic sound levels and at the same
time stay within the amplifier's
power capability to avoid the extra
listener's fatipue added by clip-
ping distortion. Many amplifiers
come equipped with power indicating
meters but these have very limited
usefulness in audio applications,
due to the Inability of a meter
movement to follow the transient
nature of misic.

This article will show vou how to
put together a clipping indicator
which will show instantly and in
real-time whenever the amplifier Is
driven to clipping. (It is the au-
thor's experience that this type of
indicator will give u very visible
indication of c¢clipping even on sin-
gle-pulse high-frequency tran-
sients.) There are a couple of
ways to do this, Among the sim-
plest is with a2 single switching
transistor connected as shown in
Fig. 1.

The device works as follows: when
the amplifier's output approaches
the positive power-supply voltage,
{clipping the waveform] the center-
point of voltage-divider R1-R2 for-
ward-biases the base of transistor
01, turning it on and forcing cur-
rent through the LED. Connecting
the other end of the voltage--
divider to the amplifier's negative
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power-supply provides a convenient
means of estublishing a specific
reference for any size amplifler,
large or small, as well as scnsing
the instantaneous value of the sup-
ply~voltage, which tends to rise
and fall somewhat depending on load
and power-level,

Of course, such a simple circuit
costs very little, but it has at
least one disadvantage; it enly in-
dicates for on= polarity of eclip-
ping (positive), If musical wave-
forms were always symmetrical this
would be of no practical conse-
guence, but this isn't the case.
Pianc music, for instance can show
asymmetry as high as 12dB on peaks.
Thus for a '"fail-safe" indicater it
would be useful to have a circuit
which would operate in either dir-
ection.

An obvious wethod of accomplish-
ing this is to emplov a complement-
ary symmetry version of the circuit
using a PNP transistor and another
LED as shown in Fig, 2. This, of
course, solves the problem of in-
dicating either polarity of clip-
ping, but it seems a bit redundant,
For our purposes it is of interest
only wher the amplifier is over-
driven. Whether it is clipping the
positive or negative peak at any
particular instant is unimportant.

A solution I like better is il-

lustrated in Fig. 3. You will ne-
tice that this i1s quite similar to
our second circuit. The only dif-
ferences seem to be the inclusion
of a pair of diodes between the
bases of the switching transistors
and the elimination of cne LED. A
closer examination reveals that the
emitters of the two traypsistors are
no lonpger tied directljuio ground,
so the circult now cperates a hit
differently. Before, the transist-
ors operated simply as common--
emitter switches, Now, however,
they function in all three modes of
transistor operation:

Assume the waveform Is clipping
in the pesitive direction. At that
point the voltage-divider R1-R2
places a forward bias on the base
of transistor (1 (whose emitter is
indirectly grounded through D2),
essentially as before, QI now acts
as a common-¢mitter switch for the
LED, and simultaneously as an emit-
ter-follower to drive transistor
2, which in turn acts as a common-
basc amplifier, forcing the LED
drive current to flow through R6 as
well., For negative polarity clip-
ping, the ¢ircuit operates in the
same manner, but with the roles of
Q1-32 interchanged. Thus the LED
sees the necessary drive current
for either polarity input.

I have tried to make this circuit
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almost umiversal, and it may be
used with nearly any sclid-state
pover amplifier or amplifier sec-
tion of a receiver. In some low-
powered amplifiers. (below 30
W/chan,}, the circuit may not oper-
ate due to insufficient voltage for
triggering., This can be solved by
substituting a slightly lower val-
ue, say 13K, for resistors R1 + R3,
and changing R5 + Ré to 2Z.2K, 10K
IW resistors are advised for RS +
R6 with amplifiers over 300 W/chan.
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For most amplifiers, the hookup
diagram is shown in Fig, 4. Some
ampiifiers, however, have only a
single-polarity power-supply, {such
as the Williamson Twin 20, Dynaco's
Stereo 120 and SCAS80) with a block-
ing capacitor in series with the
speaker, For these amplifiers,
follow the hookup diagram in Fig.5.
Note that in this case no external
connection is made to the indica-
tor's "ground" terminal, and Cl
plus K7 must be installed as in
schematic Fig, 6, {Do not use
these 2 components on installations
with amplifiers using dual-polar-
ity power-supplies,)

The active parts are all non-
critical, so long as the sustmin-
ing voltage of each transistor is
higher than one side of voui power-
supply voltage. For power-supplies
up to 50 volts you can use 2ZN5210Q
for the NPN types and 2K5087 for
the PNP, Above 150 volts (up to
+120) you can use 2ZN5550 and 285400
for the NPK and PNP transistors
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respectively., VYirtually any LED
will do, though I favor the big
jumbo types, such as the Monsanto
My5050, The other diedes can be
IN401 though any small diede will
sServe.

For those of yvou with access to
cireuit-hoard kits, T have included
artwork for a circuit-board, You
can also order the board, or a
whole kit ready for assembly, fromw
0ld Colony Sound.

The LED may he installed remote
from the board, or the board may
be installed behind the front panel
of your amplifier on standoffs,
with the LED mounted standing up on
the underside of the hoard and pro-
truding through a hole in the [ront
panel.

When you get the indicators in-
stalled, those of vou with low ef-
ficiency acoustic-suspension spsak-
ers may be surprised at the low
sound levels at which your ampli-
fier clips, even with the 250+
watt-per-channel amplifiers so com-
mon today, This is most especially
true with music of wide dymamic
range and uncompressed peaks., lor
instance with the "[Lincoln Mayorga
& Distinguished Colleagues" series
of records, a VU meter showed cali-

WHEN YOU MOVE

You will help ws reduce headaches
here a lot {f you will tell us at
least six weeks before you load the
U-haul. Serd us your old address
and the new one. one further thing
that assures you of getting your
magazines is a guarantee oh your
change of address form that tells
your gld post office you agrea to
pay forwarding postage on your
magazines. The postoffice will
destroy your magazine if they do
not have such 3 guarantee from you.
Forwarding postage for issues of
The audio Amateur is 20¢. Thanks
for your help,

Fig. 7a, below, details the parts
Iayout on the .C1-B circuit beoard
which is shown in full size negative
form in Fig. 7b, below right.

brated readings as low as 2 to 3
watts average at the sane time as
the clipping indicators were Plash-
ing merrily away on a 100 watt-ner-
channel amplifier! -

Incidentally, this is one good
reason why you don't often see cir-
cuits of this type offered on pow-
er-amplifiers, The manufacturers
would prefer not to admit that
thelr products can ever be over-
driven, let alone at relativelvy low
levels, At Bryston, we prefer te
be more honest. We install olin-
ping indicators on ocur power arp-
lifiers becausc we feel the custon
er wiuld rather listen to his sys-
tem within its Iinear rtange than bhe
"fooled" inte thinking he can play
it louder than his amp is capable
of,
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PARTS LIST:
R1, R3, R7% - 16K W
R2, Rh - 18K M
RS, R6 - b 7K W
D1, B2 - IN4001 or eguiv,
3 - Monsantoc MYEDS50 or
equiv.
Q1 BPM - ZN5550 or equiv,

02 Puf - 2NSHOD or equiv,
Ci# - ]D‘.)JF i 63V {or high-
er

% These components not used on amps
with duaf-polarity power-supplies.
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