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IT IS some sixteen wars since the ftrst x and the other formed bv IC7 and 0.1 
guitar processing units became 
available. Thnse first effects uniTs 

and flangers, in the seventies, gave the 
musician versatility and controifrom 
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slow oscillator, t o  provide their 
characterist~c cyciic sweeptng effect 
So, no matter how hard t h ~  strtngs are 
plucked, the sound processing remains 
the same This led to  a destre for some 

triggered by command signals from the 
guitar. This is similar to  the way 
conimands from a keyboard 
synthesiser can trigger envelope 
aenerators when a kev is olaved. Of 
course, in the case of a guita;, this 
occurs when a string is plucked. The 
HE Auto-Wah is one such 'guitar 
triggered' effects unit. It can be built 
for a fraction of the cost of simiiar 
commercial units and will process 
signals in a number of iiiteresting ways. 

The usual circiiit for a device of this 
type first feeds the guitar signals 
through an envelope follower. This 
produces a DC voltage that 
corresponds to  the overaii ampiituos of 

comparator Ghich goes iligh when the 
envelope follower voltage exceeds a 
certain threshold. It then drops back to 
zero when the enveiope drops below 
this threshold. However, there is a 
problem i n  the case of guitar notes. 
Although the initial peak of a note will 
be more than sufficient to trigger the 
comparator, as the amplitude fails, 
theie may be one or two  extra peaks 
among the generaily decaying level. 
These cause the envelope voltage to 
momentarily rise and retrigger the 
comparator. This is iliustraled in Figure 
1 which shows t w o  additional peaks 
after the envelope voitage has failen 
helow the comparator threshoid. A 
considerabie amount of circuitry is 
necessarv to  rninimise such false 

unit, which simply used a high gain 
input amp to  trigger a comparator. This 
allows the production of a new 
'frequency-band' sweep each time a 
note is played (dependent on the 
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settings of the sweep controlsi, so long 
as you don't pick too quickly. 

With such sudden changes of state 
- a high output or zero - it's 
important to  ensure that a complete 
filter cycle sweeps smoothly across the 
frequency range. To do this we used a 
field effect transistor, as a variable 
resistor, to control a bridge-T filtering 
network around an op-amp. By 
carefully adjusting the threshold 
control. it's oossible to  ~ l a v  chords ~ ~ . . 
w l h  v#rt.aliv no fa se tr~ggeriny an4 
Pioadx qblte a oeep mati-war) efferr 

Circuit Description 
The circuit of Figure 2 has t w o  basic 
sections, one consisting of 1C1, Q l  
and Q2 to produce the control voltage, 

1 ~ 1 . b  via R4, where threshold cdntroi 
RV1 sets the ooint at which it will he 

after charging C4, which is in parallei 
with R15. When lC1 b goes high, it is 
followed by Q l ,  providTng a smooth 
charging action on C2 until the emitter 
voltage is attained. At this point, C2 
discharges through R7, RV2 and RV3 
to  the 0 V rail. The voltage level for Ql 
is set by RV2, since it controls the 
point at which C2 begins to  discharge. 
The ramp voltage on C2 is fed to RV4 
and also via R9 to an inverter. based 
around Q2. The inverted signal goes to 
the other end of RV4, which acts as a 
balance control t o  prdvide some control 
over the shape of the envelope. The 
voltage at RV4's wiper is then passed 
to  the gate of 0 3 ,  a field effect 
transistor (FET), which operates as a 
part of the input, via C8 and R17. in 
this way the signal is band-pass 
filtered, with C5 and C6 chosen for 
o ~ t i m u m  sound effect. These two  
capac lo~s de:erm ne narrow 
oana 01 the yutar s  gna, is livostea 
T h  s ban0 5 n~oveu JP hr o dov.n rne 
a u d x  spectr<m oy varv ng t w  ura n 
source resistance of 0 3  - producing 
the familiar wah-wah effect. The 
voltage fed to  03 ' s  gate is therefore 
affected by the setting of RV4, which 
sweeps the filter from the bass or 
treble end. Since this type of FET 
requires a control voltage negative to  
half the supply rail, the series 
combination of R14 and RV5 provide a 
bias to shift the gate voltage between 
0 V and half the supply. 

Filter decoupling is provided by C7 

F v  1. False biggering of an autwwah can 
be caused bv late oeaks in the voltaae 
envelope. 






