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Constructional

details of the active tone controls
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a forward base bias in order to bring the device into conduction.
It is also important to bear in mind that the input impedance
of a JFET device is very high; being typically a few thousand
Megohms, and is not just a few kilohms which would be
typical for a bipolar transistor.

ICl is used in the non-inverting mode, and its non-inverting
input is biased by R1 to R3. R1 and C2 prevent noise from
the supply lines from being coupled to the non-inverting input
via the bias circuit. .The closed loop voltage gain of IC1 at
audio frequencies is determined by a negative feedback loop
which has RS as one section and the series resistance of R4
and Tr1’s drain-to-source as the other section. With Trl
switched on the closed loop gain is approximately 26dB (20
times) or so, but if Tr1 is switched off its drain-to-source
resistance increases dramatically (to around a thousand
Megohms). The voltage gain of the input stage would then
only be about unity. Intermediate bias levels give intermediate
levels of gain, of course.

Some of IC1’s output is coupled by CS to output level
control VR1, and from here the signal is taken to the output

- socket. The remainder of IC1’s output is coupled by C6 to an

inverting amplifier having its voltage gain set at about 40dB
(100 times) by R6 and R9. C8 gives increased negative

feedback at high frequencies an thus reduces the high frequency

gain of the circuit. This was found to be necessary in order to
prevent the circuit from becoming slightly unstable.

The output of IC2 is coupled by C9 and R10 to a simple
rectification and smoothing circuit based on D1, D2 and C10.
This circuit produces a negative bias in the presencé of a
suitably strong input signal, and this reverse bias is applied to
the gate of Trl.

With only a low input level the bias produced is too small
to have any significant effect on the circuit, but above a certain
threshold level Tr1 starts to switch off and the closed loop gain

.of ICI is reduced. The further the input level is raised above

this threshold, the lower the closed loop gain of Trl becomes,
until the gain of IC1 has dropped to about unity, and the
circuit is then saturated. Provided the input level is kept above
the threshold level, but below the saturation level, the gain of
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advisable to use a metal case so that the circuitry is screened.

Components for Microphone Compressor (Figure 25)
Resistors, all 1/3 watt 5% (10% over 1M)

R1 6.8k R2 56k
R3 56k R4 4.7k
RS 120k R6 3.9k
R7 68k R8 68k
R9 390k R10 3.9k
R11 1.8M

VR1 4.7k log carbon

Capacitors

Cl 100uF 10V electrolytic C2  2.2uF 63V electrolytic
C3 1uF 63V electrolytic C4  4.7uF 63V electrolytic
C5 2.2uF 63Velectrolytic C6  4.7uF 63V electrolytic
C7 4.7uF 63V electrolytic C8 22pF ceramic plate

(6) 1uF 63V electrolytic C10 0.33uF 35V tantalum

Semiconductors

IC1 TLO71CP IC2 TLO81CP
Trl BF244B

D1 1N4148 D2 1N4148
Miscellaneous

Case

0.1in matrix stripboard

Two standard jack sockets (SK1 and SK2)
Control knob

PP3 battery and connector to suit

Wire, solder, etc.

Central Image Canceller

This simple circuit is fed with a stereo signal, and by means of
a phasing process cancels out the centre of the stereo image.
The output is a mono signal. Circuits of this type are used to
“eliminate” the soloist (who will normally appear at the centre
of the sound stage) so that a record or tape can be used to
provide a backing for the user.
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Another use for this type of circuit is in quasi-quadraphonic
equipment. Here the output of the unit (which often has a
comparatively high level of ambience signals) is fed to an
amplifier which drives a loudspeaker placed at the rear of the
room, or is fed to a stereo amplifier which drives speakers at the
rear of the room and on opposite sides. Despite the simplicity
of these arrangements they can give very good results if fed
with a suitable input signal.

The Circuit

The circuit must mix the two stereo channels, but they must

be out-of-phase so that the signals which form the central

stereo image will be cancelled out. These signals appear in-phase
in both channels incidentally.

An operational amplifier is the obvious basis for a circuit of
this type since the inverting and non-inverting inputs make it
easy to obtain the required antiphase mixing. The circuit
diagram of the Central Image Canceller appears in Figure 27.

R3 biases the non-inverting input of IC1 from a centre-tap
formed on the supply lines by R1, R4 and C3. R2 and VR1
form a negative feedback network which sets the closed loop
voltage gain of ICl at unity for an input applied to SK1, with
VRI being adjusted to give this level of gain. Of course, the
signal is inverted between SK1 and the output at SK3.

Signals applied to SK2 are coupled to the non-inverting
input of IC1 by way of DC blocking capacitor C4 and
attenuator resistor RS. Assuming that an input signal having a
fairly low source impedance is fed to SK1, VRI and R2 set the
voltage gain from the non-inverting input to the output at
6dB (two times). However, R3 and RS form a 6dB attenuator
so that there is unity voltage gain from SK2 to the output at
SK3. There is no signal inversion between SK2 and SK3.

In practice, due to component tolerances and the
unpredictability of the source impedances of the signals fed to
the inputs there might be slightly more or less than unity gain fra
SK2 to SK3. This is of no great consequence since VR1 can still
be adjusted to give equal sensitivity at SK1 and SK2 so that an
identical signal appearing at both inputs is precisely phased out
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Fig. 27 The circuit diagram of the central image canceller
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and does not appear at the output. In fact, even if the inputs
are at slightly different levels it will still be possible to adjust
VRI to give a very high degree of cancellation.

With a simple tone applied to the inputs it is possible to
obtain a very large amount of attenuation indeed, and 80dB
can be easily achieved. However, with a complex input signal
containing a wide range of frequencies it is not possible to
obtain quite such a high level of attenuation due to slight phase
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Modern Op-Amp
Projects

. Featured in this book are a wide range of constructional
projects which make use of the specialised operational ampli-
. fiers that are available today, including low noise, low distor-
.~ tion, ultra-high input impedance, high slew rate and high output
current types. Circuits using transconductance types are also
included.

- _ All of the projects are fairly easy to construct and a strip-
‘board layout is provided for most of them so that even con-
- structors of limited expenence should be able to build any of
: ~'the pro;ects with the minimum of difficulty.

Bibliotheek Ned.




