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THE “Waa-Waa" effect, much used in pop music, is
produc:d by passing the output from a guitar or
organ, etc. through a band-pass filter, the resonant
frequency of which can be altered. The rapid changing
-of this formant, as it is called, produces the Waa-Waa
effect.

The unit described in this article obtains this shifting
formant by switching different values of capacitance
across an inductor, thus changing the resonant
frequency of the tuned circuit. This must not be done
by mechanical switches, as clicks will be produced;
these are objectionable, especially if the tuned circuit
rings at all when it is energised by the switching
transients.

In this design, the switching is done by transistors
controlled by time delay networks, so that the capacitors
are switched slowly in and out of circuit.

SWITCHED CAPACITORS

The circuit diagram of the unit is given in Fig. 1.
Here the input signal is fed to SK 1, the input to the pre-
amplifier TR1. Capacitor coupled to the collector is
the band-pass filter L1, C3.
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To alter the resonant frequency of this filter the
capacitors C5 and C8 can be switched in by biasing on
the transistors TR2 and TR3. ‘

There are two modes of switching: automatic,
which applies negative-going square waves via the
footswitch S1, and single-shot, which applies the line
voltage to the transistor bases for as long as S2 is
depressed.

The automatic puises are derived from the multi-
vibrator comprising TR5 and TR6. These can be
varied in their mark/space ratio by adjustment of VR1.

TIME DELAY

With the depression of either of the footswitches
there is a small delay before the capacitors C5 and C8
are switched. This is achieved by connecting the
resistor-capacitor networks R4, C6 and R5, C7 at the
bases of TR2 and TR3 respectively. The time constants
are arranged so that TR2 switches on before TR3, so
there is a gradual transition of the resonant frequency.

As the formant circuit attenuates the’ signal, an
additional amplifier TR4 is used.
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Fig. I. Complete circuit diagram of the waa-waa unit
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COMPONENTS . . .

Resistors

Rl 220kQ

R2 0kQ

R3 10kQ

R4 10kQ

R5 10kQ

R6 39kQ

All +10%, + watt carbon

Capacitors
Cl  30uF elect. 6V
C2 O-IuF polyester
C3  4,700pF polystyrene
C4 100uF elect. 25V ‘
C5 0-033uF polyester
C6 25uF elect. 12V
C7  50uF elect. 12V
C8  0-22uF polyester
C9 0-0luF polyester
CI10 100uF elect. 12V
CHl  50uF elect. 12V
Cl2 8uF elect. 12V
C13  100uF elect. 12V

Inductor
LI 660 turns of 38 s.w.g. enamelled copper wire
wound on bobbin of Ferroxcube pot core
type LA

Potentiometer
VR1 10k linear wirewound preset

Transistors
TRI, TR4, TRS, TR6 OC7! (4 off)
TR2, TR3 0OC200 (2 off)

Switches
SI, 82 Single pole, changeover press switches
(Buigin S.M.357) (2 off)
§3  On/off toggle switch

Sockets
SK1, SK2 Coaxial sockets (2 off)

Battery
BYl 9V, type PP3 or similar

Miscellaneous
8in x 6in x 24in aluminium chassis, Veroboard,
battery clips, 6B.A. nuts, bolts and spacers
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Fig. 2. Waa-waa module layout and wiring
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Fig. 3. Multivibrator module layout and wiring

CONSTRUCTION

In the prototype unit two circuit modules are
constructed. These consist of the basic Waa-Waa
module and the multivibrator module, details of which
are given in Fig. 2 and Fig. 3.

If only the single Waa-Waa function is required, both
the multivibrator and S1 can be omitted in the con-
struction.

The inductor L1 is made up by pile winding 660 turns
of 38 s.w.g. enamelied copper wire on a Ferroxcube pot
core bobbin. When assembled the pot core is mounted
on the Veroboard by two lin 6B.A. screws. In
tightening these up, be careful not to crack the ferrite
core.

With the modules completed they should be wired
and mounted with their associated components in an
18 s.w.g. aluminium chassis, as shown in Fig. 4. The
boards should be spaced away from the chassis to
prevent short circuits.

USING THE WAA-WAA

The unit may be used with any guitar amplifier as the
output impedance is about 600 ohms. When switched
on with no footswitches depressed, the unit acts as a
treble booster, accentuating the harmonics of the guitar,
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Fig. 4. Layout and wiring of the complete waa-waa unit in
an aluminium chassis. The end flanges are shown folded

MULTIVIBRATOR
MODULE

flat for clarity
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Waa-Waa unit circuit board

Depressing the sINGLE footswitch (S2) produces a single
“Waa”. With a little practice it is easy to add this
effect to single notes or chords, then quickly releasing
the switch to produce a second “Waa”".

If the Auto switch (S1) is used, the effect can be
produced continuously at a frequency determined by the
setting of the potentiometer VRI. This is very
effective on rhythm guitars as the Waa-Waa will
not always coincide with the beat of the music.

MODIFICATIONS

If the Waa-Waa is used with an electronic organ,
where the pitch is generally higher and harmonics more
prominent, it would be better to reduce the values of
C5 and C8. '

If the effect is still too heavy, a resistor can be wired in
parallel with L1 to reduce its Q-factor. The actual
value would depend on experiment and personal
requirement.

Again, with other instruments it is necessary to
ensure that the first stage is not overloaded. In the
prototype, a 16mYV signal proved the maximum for the
least distortion. If this figure is in fact exceeded a
1 kilohm potentiometer should be interposed between
SK1 and C1 to provide signal attenuation.

Multivibrator circuit board

Practical Electronics July 1970



