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paciiaze,such as tone control,fuzz, octave dropping

F1i combines many well known processes in

e single

acias I tone ,modulation,
Dhasing, wrau-vaw, vibrato etc.
The weighting of these effects is ostensibly at the control of
Th2 coerator and can be manually set and/or O“f“017cd by a
dus= nedal and in some cases can be effected by a transient
e vhich,in turn, is triggered by the O“C“‘“ pa
£ this machine is %o srocess musical signals,in
lan, guit“%s. i
CIZCUIT DISCRIPTIOI.
See Drawing e, II3/8.
oot Pedal
This 15 a two-stage.low noise preamplifier. The gain is
aosroninately / 25 . Two inputs are provided: one has an
oI
Tor to nate it possible to accept nigzh level inputs,this
ecessary Decause the p”egnjllzlep gain never goes lecs
3 ( i.e. 33K/IOK), The output of ﬂ” is AC coupled to a
(AT), This is because the buffer drives the rest of the
and it is DC coupled. Any DC offgets woull stop many o=
zixcult functions.
235 Zootsiritch provides & - Z2v oY :Toating signal To the
Th2 Two —oobveda_ nots, merely pick cff a control
v0l=zze. Their pots, nust be aligned to give a symetrical bipolar
outout sving.

The =one burst generator waveforms will be useiul to rerfer to
wnilst readin: the Fuzz and Phase board explanations. '

The audio signal from the nreamslifier goes to three circults;
~The Top 2oost,the octave divide» and the attack cecay detector
The lttack Decay Detector. This 1s used to determine when the
TeDUT waveriorm starts and stoos. The sirrna1 soes into AL and AZ,
(I23), where it is equalised and rectified see TB 2,3).then

It I3 losrithmicallrs compressed by A6 and A2 (5.6,7) (ses TBY).
The commression 13 due ta the exponential charact 0%4 stics of
+he Zual Transisztor A6 in the Ffeed back loop around A2 (5,6,7).
lloir the corpressed rectified siznal is pes sed throuszh a low
Sa2s53 Silter.Al, which is a two stege Sallen Xey Tiiter. cut off
Slome = ~24d3/6ct. The result (see TBS) is a compressed image of
+ne  input siznals envelove. ) '

o Ffetect Lransien®d in tnis envelone the waveform is different/
izted by £0 and R25; also D5,6bmake sure that these transients
are zreater Than I 300mV (gee T36). :

The detected twansients are USC” to drive Al Ji’Ch comprises-
L0 schmitt trizcers, one used U0 generate a pulse on an attack
24,05,5.7.)(see T23) and one used to generate o nulse on a decay
S (Z22) (cee TZT7D. .

The comdinzticon of these two,produces a pulse that goes low in
Seteraen the attaci: and decay points A5 (I23) (see TBY) and this

LN
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1s used to trigger the transient generator on the ohase
caxrd. Also produced is an exponential decay waveforn (ses
n Al,pin 7 is low CIO is discharzed viz D7.
high,D7 is reverse.biased,QI i3 suitched on
<0 charges up, via the decay rate pot V2I.:o
voltage is monitored by the Voltarce Follcowen AS(

input also goes into an octave divider (A7,0,0.)
1t 1s primarily designed %o detect the “undanental
note of the Input and then divided by two. It does “his
by having commlenentanry envelope follovers and—ecemplemens/l
arr-envelense—Sellewans and COﬂ3701:“tD“" comparatons.

R ™
>+ o
{(:m%__. ca

5
uite gocd as a :and’
P crental note detzsctor.
1 and as a complementar::

S used gs vell

)
—  S1GmL =l

A

g CCMPATATER

stJU.J JUL«— Lqu,—i |

The ZInvelope “ollowe“ is made up of a nerfect rectifier
h AN

AT wzth a fixed time constant. Tha comparators are Al

(see TB IZ,12,I3,Tu) which drivesA9, a dual D flip-Flop.
This is a TTL devvco being powered bj‘+5V which it gets
Zrom DI3 25I. A8 sets and clears the first stage of AQ
“nich nw»oduces a neat square wave output (see TBI5).

The second half of A9 divides this by two,thus preducing
2 zub cctave signal (gee TBIB) which is gu?l’Cd to AIOC.
Th2 zgain of AIO is conurolled by the suboctave slider
=n< the output of AIO is affected >y the buzz switch
vnich,vhen closed, acts as a low nass filter (see T3IT7).
“he outhut of AIO is used to affect the cubtput moculator
To zive BULZ noises.

‘he audio signal also goes into a top boast circuit ATl
hich gives it a high frequency 1iZt.

N FET sediTen
1 m Tyz/« A
: . (W'—
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"_1 TP ooz

L
RETIEN

The top boost return signal is a nmix of the equalised signal
and the original, and is fad to the sustain fuzz.ring
culator and owuthut nodulztor.
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a peak voltage debector i.e. it remenmbers
the largest positive s1cngl excursion.

re, when a note is struck the peak amplitude

ored @n CI9. This signal is fed via +the attack
t to C20 (see TB20) ,which Zs buffered by AI2
I3). The purpose is to make @ Fuzz box whose
1de 15 proportional ta th ignal level but
haronic structure is .
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Rin< lModuletion. This
but =n apohroximation. ansisters 02,2
rave rectifier and AII as a controlled
that as a ccntrolled amount of inver
reCt;:;ec signal is added to the ori: <

ncemental can be made to com37etn1j c15appear,(see

Iun (=P w8

""1-3,7,'\) .
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LR
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s not truly ring
a 2 a

—
l ');1 1.

The output modulator is a TET modulator. A matched pair
of TZT's is used so that the modulator SV’;CHQS off

without naving need for a preset or havins an uncesirable
ced In the “oculauvon. Also AI6 induces voltages ontc the

bilas FZT wnich in turm controls the modulation FZT. The
outout then goes to the phase board wvhere mnost of the
DUSInRsSs 0CCuUrsS. ’

See Drawing Mo.II2/7
oard Is by far the most useful in terms of the
s it zenewrates, but althoush it has less sectiors
he Fuzz board, it may prove to be more difficult
erstand.
ase board consists: of basically three parts;a function
tor,a set of bowstringdrivers and a phase Iilter.
unction generator produces ramps.sine waves and
ng end decaying sine waves, The oscillator is
zle square weve oscillatcor made from ALS,IS,
23,24).
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AT6 is a reversible lntegrator and AIS5 's the schmitt
trigger. The speed of oscillation is controlled >y the
current into pin § of AI6, the range switchinz between
M/ and WUl is acheived by transistor GI being switched

on or off. The triangular output is fed to AIL where the
saturation effect of this IC. bends +he /\/\Wi c a "\,
(see TZ25) The gain of AIL can be controiled so <hat it
can multinly a N\ N\U with a ram to produce a ~N\_<
“he output of AIY then goes to AI2 which is a gein
Cont“ol,und then to AI2 which drives the LED's and the
bow string drlve%". Also at AI2,the 'direct Shift' is

UWOQuCG“,L 1at 1s,a DC level is added to the Ffunction.
The outhut of AI2 goes via diodes D262-5,2I05-I%0 and

LED's to the bow str;ng rivers,the purnose of
<this 'crk being to distort the Ffunction (see T329).
The ramp functions are generated 57 AI7,I3 and C2. The
attaci »nate is determined Dy the current into nin 5 of
ATT, 5 I.C. being used to. charze up C2.03 just Seing
an emntter Zollower,

The capacitor C3 is veset by AI8 which

by the reset pulse from the Fuzz Zoard

the reset pulse just causing AIS8 <o dri

current into or out of C3.The nodz of

1D Oor down) is controlled by the modul

Unen the RHS of R2I isg held nositiv

rizing ramps are generated,and when

node of AI7,AT8 is veversed and the

“nen the mocdulation switchrsin the AN\

enititer is held high by D6,7 thus preveniing
- Zenerator fron ~unCulon1ng

In the A nodes ,Di,5 prevent the oscillator “ron
oscillating. In the wﬂﬂﬂ* nodes ,both ram> generztor and
nscillator are functioning.

The bow string drivers dprive the 200 Diccdes in *he
phase filter. The distorted outpu: from 2I2 is fz2d into
a pair of inverters (see T329,20,31,32)

4

pe e PWSTENG AT0(T123) a2dds a DC
AV bilas to the drivers
fim F>\ —_s | wvhich 15 Temperature

i JA3 (OLIER compencated by DIT.

, R B STRING

Also ATT (I23) and QU4 are used as a switchable inverter:
wnen RLT is pu lled nega ive,(M:Aﬂ) 34 ig switched on and
the lower bow string drivers response to the cutout of

AT2 is invarted,

The bou string drivers drive a string of 20 Diodes,
which ave forward biased and tapped in the centre.
This forms the control for the Phase Filter.

ase shift circuit
onventional AITL
iltérii.e. a

that hes a
amplitude response,
freguency sensitive
z resoponse.
Alternatively,for a fixed input #r ency ,the cutout
phase can be varied by varying R. In the case of the
Hi-?1i,R is the diode string. Using a controlled phase

5 possible to generate vibrato,phasing,
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(swept notch) and waa-waw (swept peaks)sounds. To co

this ve need the services of some routing switches,viz .
Q5-II.

2

r , PR
- T 1 : ! i ’sly,

C : ; Pridse LILTE‘E ! Dooah Lﬁ = 15 Yl Secihaal
: i . 9
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§ e :
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VISPRATO. All switches open.

The signal goes through all the phase filters and out the
other end. The varying phase shift manifests itseli as
Vibrato,(i.e. Frequency modulation) '
‘Phasing T.
s i "%
i !
L - C e S I s (
|
by b
This is almost the same as vibrato except that part of
+the orizinal signal is added to the phase shifted signal
50 that cancellation occurs every 2 yphase shift.




Switch 8 1s closed and not switch

VIAA

Ll e

in thc.three

®

Phasing 2. is the same as phasing

Switches 5,6,7 and II are

fo
into the bow string drivers.

1

AN

— N

except that ti

[

<

O 1~

On.

‘ollowing modes, the audio sigznal is injected

VIAA applies feedback
around bo*h the phase
filters.

Because il is closed,the
most phase shift that can
occur in the lower filter
is 2T ,hence only cne

can bde produced.
edback around the

Tilter makes it

0

Switches 5,6,7 and I0 are 0OIl for both these modes.

A AAA
e FNV~D"‘——> T
Eﬁ—‘_**_lm-" T
X i-@' - % At “J'
s ade eemoms
VIATT & 1TIEAY.
AV .
<t [ 'V\*J'(

Y

\

9

A

Feedback is applied
around the phase
so that
phase

or siX
mode a

control oI the lowexr
string is inverted
(I23) OM).

.

as a band pass filter).
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