third dimension
sound of music

Add a
to the

ONNECT ANY ELECTRIFIED or clec-

tronic musical instrument to Octa-

Vizer and your instrument’s single
(requency output is expanded threefold.
In addition to the single frequency input
signal, square waves al lifty-percent of
the frequency and one at twenty-five-
percent ol the frequency are available
al OctaVizer's output. All three signals
can be mixed in any proportion de-
sired, using the hlend and prime con-
trols. The composite output signal can
be used immediately, or further pro-
cessed using filters or other such de-
vices.

The blend control adjusts the relative
magnitude of the two square wave sig-
nals. while the prime control adjusts the
amount of input signal which is fed
through to the output. The footswitch-
operated cancel function disables the
square wave outputs when activated.

OciaVizer uses readily available
lincar and CMOS digital integrated cir-
cuits, is powered by a single 9-volt bat-
tery. and can be built for less than
$15.00.

How It Works. As shown in the sche-
matic diagram. the input signal is AC
coupled through CI and C6 to a low-
pass filter and a level control (R23)
respectively. R4 and C2 form the low
pass filter with a —3 dB point of about
350 Hz. which filters higher order har-
monics that might otherwise be detected
in later stages and cause false trigger-
ing. The filtered signal is amplified in
ICID along with the DC level set hy
R2. The output of IC1D is further pro-
cessed in ICIA where it is squared up
and clipped. The output of ICTA is AC
coupled through C3 and added to the
variable DC level set by R12 in the
R11, R12, RI3 vollage divider. This
composite signal is used to trigger a

o

shot)

monostable multivibrator (one
formed from 1C2. R14, R15 and C4. If
pin 4 ol IC2 is.held low by grounding
J2. the output remains low regardless
of the input. If )2 is not grounded. pin
4 of IC2 is held high by R16 and the
pin 3 output is a pulse train of the same
frequency as the input signal. This pulse
train is used to clock two divide-hy-2
flip-flops (1C3B and 1C3A) which pro-
duce square waves at one-half and one-
quarter the frequency of the input pulse
train. The two flip-flop outputs are
attenuated in the two variable voltage
dividers formed by R17, R18 and R19
With R19 set at midrange, two equal
voltage dividers are formed which at-
tenuate the 9-volt square wave outputs
to ahbout 95-millivalts each (a level
similar to that of the input signal). As

As you can see from
this almost full-scale
photograph, the cir-
cuit board is rather
compact. It would be
a relatively easy mat-
ter to build it into
an existing pre-amp.
Any suitable case can
be used to house this
board, but a “wood-
grain” type will match
the instrument’s finish.

the wiper is moved loward one side,
that divider's signal level is decreased
while the other's is increased. There-
fore. hlend control R19 can select cither
signal alone, or anv ratio of the two.
The level of the input signal provided
to IC1B is selected by the prine control
(R23). This signal. along with the out-
put of the two voltage dividers. is added
in unity gain summer IC1B. Since the
output of IC1B has a DC component.
it is coupled by C5 to output jack J3.
Construction. OctaVizer can be con-
structed using any standard technique.
Standard CMOS handling precautions
should be observed when handling-I1C3.
IC sockets may be used if desired. As-
semble ail components onto the board,
being sure to ohserve polarity for the
iCs. DI, and C5. Note that C6 is not
mounted on the PC board, but is wired
directly between J! and R23. Intercon-
nect the completed PC board with all
jacks and controls. Any suitable casc
may be used to house the project
Alignment. If the input to OctaVizer
was always a pure, mono-frequency
signal, no alignment would be neces-
sary. However, many electrified musi-
cal instruments’ outputs are generated
by a non-linear electromagnetic device
(such as a magnetic pickup) and, as
such, contain non-sinusoidal and/or
harmonically related components. These
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components can be detected and cause
false triggering. The alignment proce-
dure outlined below will minimize the
effects of these components while maxi-
mizing the overall response of the unit.

Begin by setting the wiper of R2 to
ground, and the wipers of R12 and
R15 to midposition. Connect the input
device you will be using, and patch the
output to an amplifier. Turn the unit
on and rotate the wiper of R12 towards
ground until you hear oscillation begin.
Now turn the wiper of R12 slightly
past the point where the oscillations
stop (If a VOM is handy, sct the volt-
age on the wiper to about 3% -volts).
Set R23 (prime) to minimum and R19
(blend) to high. As you play the in-
strument, rotate the wiper of R2 until
an output is obtained. If the output is
not half the frequency of the input (as
determined aurally), back ofl R12 very
slightly. You will notice that when the
proper frequency output is obiained,
its duration may be short. To increase
the duration, adjust R2 slightly in the
direction that produces oscillation.
Next, play the highest noie you will in-
tend to play. The output will either be
correct, very static sounding, or much
lower in frequency than anticipated. 1If
the output is correct, no adjustment is

ing or lower than anticipated, rotate
R15 until the proper output is obtained.

The final step is a fine adjustment
which will maximize how long the sig-
nal lasts while minimizing false trigger-
ing. This adjustment consists of alter-
nately adjusting R12 and R2 until you
are satisfied you have obtained maxi-
mum duration and minimum (if any)
false triggering.

Use. OctaVizer can be used over a 3-
octave range. As with any new device,
it is best 10 experiment with all controls
to determine the cffects that can be ob-
tained. A standard guitar can be used
with OctaVizer lo create a raspy bass
guitar effect by setting blend to “Hi”
and prime to “Min.” An interesting
effect is created with hlend to midvalue
and prime set so both output compo-
nents ure of equal loudness. By striking
the strings forcefully, vou can create
high amplitude harmonics that will
false trigger the unit and raise the
square wave outputs in frequency by an
octave. Thus, by varying your striking
force, you can play in different octaves.

When viewed on an oscilloscope, the
output signal changes shape as shown
in the diagram when the blend control
is rotated. As you can see, at midset-
ting of the blend control, a step ap-
proximation to a ramp wave is gener-
ated. This signal can be fitted to pro-
duce a realistic reed-type sound.

A standard foot switch can be used
for the cancel control. If not available,
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Here is the chart of the various waveform
configurations made possible by varying
settings on the “blend” and “prime” con-
trols. Although designed for use through a
three-octave range, if used with an electric
guitar, false harmonics can be generated
by forceful strumming, thus raising the
outputs by one full octave automatically.

off SPST switch and a length of audio
cable,

As you familiarize yourself with this
new tool, you will find it an interesting

required. If the output is static sound- one can be made using a push on-push and useful special effects device. ]
PARTS LIST FOR OCTAVIZER V, diE
B1—9-volt transistor battery mEG 100K
C1, €3, C6—-0.1-xF, 25-VDC disc capacitor § & . RIO Ve
€2—0.047-xF, 25-VDC disc capacitor IIMEG 5 .OMEG 2.2 MEG e
€4—-0.01-xF, 25-VDC disc capacitor a3 L R4
€5—1.0-uF, 16-VDC electrolytic capacitor 100K Dl $lok |
I|J1 —1N4148 diode e m oH Ris] >
Ig; :gggeﬁle?uad RIS N g0 'g 3&‘ i ?—1'00“ g
13 —CD4013 dual tlig-flop R4 ol SR o OWF g
11, 12, 13—standard 2-conductor phone jack JOK 10 2 |xia - 1 r—}_)
R1—1,000,000-0hm, Y4-watt resistor 00_" F 47&9 o L
R2, R15-100,000-0hm, Ya-watt vertical- v g N I /
mount trimmer potentiometer R--'W‘ - — =
R3, R10-2,200,000-0hm, Ya-watt resistor Ok 4TOK - rc%?%%%
R4, R13, R14—-10,000-0hm, Ya-watt resistor PRIM -
RS, RE, R8, RY, ce L 2 5 129
R17, R18, R20, O.IuF b % ar—":‘
R21, R22, R24, R25—470,000-0hm, V4-watt
resistorR ) ouTPUT 'UF | " s, | g ®30.|3 3], scsbc_,,_]
R7—3,900,000-0hm, Ya-watt resistor ¢&— LOLEND Lie g
R11—22,000-0hm, Ya-watt resistor l Lo HD >0
R12—10,000-ohm, Ya-watt vertical-mount Slw 1
trimmer potentiometer + Pox:::;w Rib = -
R19, R23—10,000-0hm, Ya-watt linear-taper e . : A
potentiometer TR 470K
$1-SPST slide switch =
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