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An effects unit designed for use
with electric musical instruments.

TrL one of the most used effects units in the

world of “pop music’ is the fuzz box

Although this “effect” was one of the first used,
its popularity has mot waned.

The fuzz box is used most by the lead guitarist
but has on occasion been found useful for the
bass gnitar and organ to produce an exciting and
dramatic sound.

The Fuzz Box to be described in this article is
simple to build, is inexpensive (compared with
commercially available units) and incorporates a
footswitch that emables “fuzz” or “siraight-

‘throngh” operation. It is powered by a single

PP3 9 volt battery, and since current drain is in
the order of 1 milliamp, the battery should last
a long time.

CIRCUIT DESCRIPTION

The complete circuit diagram of the Fuzz Box
is shown in Fig. 1, and is seen to be a simple two-

stage amplifier incorporating negative feedback

between the stages.

Transistors TR1 and TR2 are wired in a d.c.
feedback pair configuration giving high gain
which is virtually independent of individual
transistor gains. Base bias for TR1 is derived
from the emitter of TR2 via feedback resistor

R2. The biasing has been arranged such that

TR1 is biased close to saturation level

‘Input is via coupling capacitor Cl. For ease
of explanation it will be assumed that a small
sinusoidal signal of peak amplitude greater than
about 10 miBivelts is being inputted, see

. Fig. 2(a).

‘The pesitive half cycles of the input wave-
form cause the iransistor TR1 to move further
towards saturation and to become saturated on
the peaks. The point at which saturation is
reached is determined by the amplitude of the
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input and the setting of the fuzz control—but
more about this later. The resuit of this is to
produce severely clipped sine wave as seen in
Fig. 2(b).

The negative excursions of the input wave-
form may also produce a clipped output if the
input signal is of sufficient amplitude, in which
case a waveform of that shown in Fig. 2(c) would
be obtained.

Note that the signal appears inverted. This is
due to the property of a singlestage commmon
emitter amplifier producing a phase shift of 180
degrees.

The single or double<clipped waveform is then
directly coupled to the base of TR2 where it is
further amplified to produce a double-clipped
waveform with very short rise time. The output
is approximately a square wave, Fig. 2(d).

The output at the collector of TR2 swings by
9 volts, peak-to-peak. This is too high to be
inputted into an amplifier and is attepuated by
using a split collector load and taking the ont-
put from the junction of R3 and R4. This
arrangement attennates by a factor R3/(R3+R4)
to give a peakiopeak swing of approximately
600 millivolts which is coupled to the volume
centrol VR2 by CZ, functioning as a d.c. blecking
capacitor.

The circuit formed by C2 and VR2 is that of
a differentiator whose time constant has been
designed to produce “spiking” at low freguen-
cies. This enhances the sharppess of the fuzz
effect at low frequencies.

(¢oR_ce ESTIMATED COST*)
GUIDA OF COMPONENTS
ON! N : including VAT

£3.00
including case

*Based on prices prevailing at

time of going 1o press
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Fig. 1. The complete circuit diagram of the Fuzz Box with built-in footswitch.

. FUZZ CONTROL

A control over the “quality” or “quantity” of
fuzz is afforded by VRI1.

Now the ac. gain of the feedback pair is
dependent on the rabio of feedback resistor B2
to the a.c. resistance (impedance) in the emitier
leg of TR2. )

It can be easily verified that the reactance of
C3 is approximately equal to 5000/f ohms where
f is frequency of the input signal.

" For f=100Hz and 10kHz, the reactance of C3
is approximately 50 ohms and 0-5 ohm respec-
tively. Therefore, the effect of shunting VRI or
portion of VRI1 can dramatically affect the gain
of the amplifier. If can also be seen that the
higher the frequency, the higher the gain for
the same seliing of VR1.

As VR1 zsturnedwp, 50 as more of VBRI is
shunted by C3, it has been shown that the gain
of the two-stage amphﬁer is increased, but since
Limiting (clipping) is evident from the beginning
of turning VRI, it is difficult to see how this
control further affects the tone of the fuzz. So
how does it work?

o
.‘L f/ ”-\\
/ X
g / . A MaaMUM FUZZ
£ !i \‘
2 - e :
H g A N uae ruze
1
[soid
s et
el |
pimcinien].
RISE TMES

Fig. 3. Shows how the gain of the amplifier ‘pair
is proportional to the harmonic content.
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Weﬂ when the control VR1 is set for maxi-
mum effect, (total shunt), the "onset of clipping
occurs at a much shorter time {measured from
when the signal starts to rise or fall) than when
themna-olnsset,sayha]fway,seef‘tg 3. The
. important observation is that the waveform at
the collector of TR2 is much more “square”
than when set at say, the halfway position,
- indicating the presence of h:gher order har-
. monics {(see Help E.E. Feb. 74). It is the latter

_ that determines the harshness of the fuzz effect.

 CONSTRUCTION

. The prototype Fuzz Box used a piece of 0-15in
mamebom-dmme 7 strips by 17 holes to
secure the smaller components. The layoui of
the components on the topside of the board, and
the breaks on the underside of the board are
shown m Fig. 4.

~ In the prototype, meompanem:boardﬁmg
" holes were needed, since the commercially avail-
. ableﬁ:breglasscaseusedhadshtstoacmmmo-
date the board. If this type of fiving is not avail-
‘able, the board should be extended to allow a
fixing heole to be made.
. Begin by making the necessary breaks along
. the copper strips and then position and solder
_ the resistors and capacitors according to Fig. 4.
- The transistors should be mounted last of ail
and a heatshunt used to avoid thermal damage.

Photograph of the inside of the comp!eted pruto-
iypa Fuzz an. :

Now attach the five flying leads using adegnate
lengths to reach the other components.

It is now necessary bo prepare the case to
mount SK1, SK2, VR1, VR2 and S1. Secure these
components to the case and wire up to each
other and the component board as in Fig. 4.

Note that there is no battery on/off switch;
the battery circuit is made on the negative side
by vse of an exira earth tag on the mput jack
socket SK1, the cojmecton between the two
earth coniacts being made by the earth shank
on the jack plug It is therefore, essential to
"~ remove the input jack plug when the unit is not
in use so as to prolong the life of the battery.

If the type used in the probotype is not avail-
able, a stereo jack socket can be used. In this
case, the twe rear contacts should be used so
that the mput jack plug earth shank connects
these two oontacts and completes the battery
circuit on the negative side. Alternatively, an
on/off switch can be wired in series with the
battery.

The battery is held in position behind the
component board by means of two pueeas of
sponge foam as shown. With the battenr in posi-
tion the bottom panel shouild be secured in place.

It is a good idea to attach rubber feet to the
underside to prevent the unit slipping when the
footswitch is operated. The rubber feet also add

to the appearance. Attach two knobs and the
unit is ready fortestmg

Componenfs v | '.

_ Resistors
R1 68k
R2 100k
R3 4700
R4 6-8kQ
All $ watt carbon + 10%

Pc\;t;nti?k%e't_ers SE‘E
e, SHOP
Capacitors l!‘l;l‘
C1 0-22uF

C2 0-22uF

C3 33uF 10V elect.

Transistors
TR1 2N2926 silicon npn
TR2 2N2926 silicon npn

Miscellanecus e
SKi mono jack socket type R26/1 (Re-An
Products) or standard stereo type
B1 9V PP3
SK2 monoijack socket §
S1 d.p.d.t foot switch
Veroboard: 0-15in. matrix 7 strips x 17 holes,
battery clips to suit B1; knobs (2 off); case
(type FB1 E. R. Nichol!s} rubber feet (4 oﬁ) ’

foam sponge connectmg wire.

Evergday Elect_reniics_, March 1875
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Fig. 4 (above). The layout of the compo-
nents on the Veroboard and wiring up
detalls to case mounted components.

Photograph of the completed unit.

_Simwn right is a photagraph of the com-
ponent board.




IN USE
. The electric guitar or other instrument should
be plugged in at SK1 and with the gain and fuzz
 controls turned low; the fuzz output, SK2, should
be plugged into an amplifier using a length of
_screened cable, both ends terminated with 2

. jack plug.

. Turn up the gain control slightly, and on: play-
-ingtheguitarasﬁghtfuzzsounﬂ,orthe
unaffected guitar sound should be heard

. Depressing the foot switch should change from

_one state to the other.

shonld be turned clockwise, resulting in a more
harsh fuzz. ‘

With VR2 set for the required fuzz tone, the
gain control should be set so that the required
balance between “straight-through” and “fuzz”
is obtained. :

When the prototype unit was thoroughly tested
to isatisfaction, the component assembly was
removed from the case and the case cleaned
and spraved with a matt black aerosol paint.
The controls and jack sockets were then labelled
using Letraset, as shown, to give a neat, pro-

T R R

 With S1 set for fuzz, the fuzz contrel, VR2,
T e
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Speaker impedance
I have been given a record deck

- and T have a suitable amplifier

which uses two 16 ohm Ioud-
speakers. I only have two 8 ochm
londspeakers. Is there any way
of coupling these to the ampli-
fier withoui causing damage.

Although not an ideal solution
- you can put each loudspeaker in
series with an 8 ohm resistor of
suitable power rating to increase
their effective impedance. The
- problem with this approach is
that you will half the effective
power output into the loud
speaker. Nevertheless if your
amplifier provides an output in

.. the range of 5 to 10 watis this

shonld present no major problem
for domestic applications.

The resistors you use should
have a power rating approxi-
- mately equal to the channel out-
put power that is quoted for your
ampliier and you should re-
member that they might get

152

Scope o

§ am contemplating buying a
cheap oscilloscope — possibly
secondhand or surplus. Could you
advise me as to what would be
the minimum features I should
look for if it was to be used on
projects similar to these pub-
lished in your magazine?

Advising someone on what is
desirable in an oscilloscope is
rather like trying to advise a
woman about 2 dress! Everyone
has his own opinions. However if
one is limited in price (we as

sume the range £25 to £40) we

can be of some help. Invariably
you will find that the older type
of ’scope is cheaper—the type
with circular screen format as
opposed o the more modern rec
tangular shape. Quite honestly
the appearance of the umit is
irrelevant and screen shape is un-
important for simple applications.

One might be tempted to go
for an impressive looking
machine with dozens of knobs on
the front panel; these are fine if
you know what you are doing but
can be verv confusing to operate
unless you have some previous
experience. We wounld suggest you
look for a simple umit which has
sophistication built into its elec
tronics rather than into its ap-
pearance—apart from being
easier to use it will probably be
more reliable.

Considering the self imposed
price restriction we must talk in
terms of a SINGLE BEAM “scope;
it should be of medium persis-
tance and should have controls
for beam brighiness and focus
{some surplus types may offer
an astigmatism control which is
an extension of the focus to get a
really sharp spot). The two most
important parameters to select on
are the range of X-timebase
speeds or freguencies and the

fessional finish. =
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ensitivity of the Y-amplifier. A
good general porpose instrmment
will have Xdimebase speeds
ranging from 100mS per cm to
about 1xS per cm with a five or

six position range switch and 2
fine speed comirol which makes
the switched ranges overlap. Such
an instrument will cover most
circumstances that involve fre-
quencies up to about 1IMHz.

- The timebase ought to be trig-
gerable. Cheaper instroments will
have automatic trigger conftrol
but we feel that an overriding
manual trigger level control is 2
very useful feature—even though
it makes the uvmnit a Lttle more
complex to operate. Having am
opticn for external triggering is
a bit of a luxury and is seldom
needed in simple applications:

The Y-amplifier should ideally
be switchable between a.c. coupl
ing and d.c coupling, however,
baving the facility to measure
d.c. voltages on an oscilloscope
usnally puts its price up. What-
ever you deécide on the latter
point you should aim to go for
as high an inppt impedance as
possible (greater than 1 megohm)
and its sensitivity should give
you vertical beam deflections of
from 10mV per cm to about 3V
per cm at its least sensitive end.

There should be a fine control
on this sensitivity which can be
switched fo a calibrated position

—so that you kmow where you
stand. Tn the absence of a cali-
brated amplifier there should be
an internally generated calibra-
tion signal available on the front
panel for checking purposes.
There should aiso be vertical and
horizontal beam shift controls.
The above points are usuzally em-
bodied in most instruments called
“service scopes” as well as many
other niceties but we suggest that
you consider the above as being
MINIMUM requirements — your
pocket sets the MAXTMUM!
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