
The 4720 Voltage- Controlled 
Oscill ator does '' super job as it comes 
from the factory . Whil e gua r anteed to 
go from 16 Hz to 16KHz, they typically 
perform much better. Several units I 
have tested ran f r om 4Hz to 20KHz. T his 
i s not really amazing, considering Lhc 
design of the unit. With regulated power 
supplies, the combination of precis ion 
current source, and temperature- comp­
ensated integrator produce an oscillator 
of exceptional range and s tability. 

However, PAIA does not yet pro­
duce a voltage- controlled CONTROL 
oscillator. Requi rements of such a w1it 
would be low frequency (typi cally 0. 5Hz 
to 50Hz), DC coupling (no blocking 
capacitors), and compatible s ignal level 
(0 to 5 volts) . A super unit would include 
both positi ve- going and negative- going 
s ignals useful for panning or dual filter 
sweeps. 

The obvious difference between this 
and the 4720 is the super low frequencies. 
The design of the 4720 makes it easy to 
produce s uch a response by si mply re-
p! acing capacitor C2. If the origina l 
capacitor and the new one arc placed on 
a single pole double throw switch, each 
range may be easily selected . (See Fig. 1) 
The value of the new capacitor is selected 
to give the desired range. Changing the 
value by a factor of ten (to . 1 uf) will 
drop the frequency for a given voltage 
by ten, also. Using a 1 ttf cap will d t·op 
the frequency to 100. At this rate, a 
typiC'al oscil lator wil l prvducc a lowest 
frequency of . 04IIz , or ONE CYCLE 
EVERY 25 SECONDS! Be sure Lo usc 
good quality capacitors, prcfci·ably 
mylars and NOT clcctrolytics. :\laybc 
a tantalum would be good fo1· VERY LOW 
f1·cquencics. 
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\\'ith a range switch suitably installed, : incc we also find that this distot·-
a new problem develops. The new Io'' lion appears in the low range (but at a 
frequency waveforms viewed on an frequency about 10 times lowcr- approx-
oscilloscope begin to get a peculiar imatcly 1000Hz), we have a c lue to its 
distortion, especially when both the cause, and th erefore its remedy. 
control voltage and range pot are at Without repeating the operation of 
maximum, (See F ig, 2) In fact, this an integrator (which is cover ed in the 
same dis tortion appears with the nor- 4720 Owners l\lanua l), let it be said that 
mal capacitor in place as well. if a large current flows into the integrator, 

This is obvoiusly a form of harmonic a suitable large current must flow out 
distortion- the waves arc not pure. This of the integrator. The problem lies in 
distortion is also a sign of linearity error. the fact that Q3 cannot short out this 
This means that the oscillator goes current fast enough. This means that the 
slightly out of tunc with the range poL max- fall time of the sawtooth i s no longer 
imum. \Vc don't not ice this as much when infinitely short , but now is a good portion 
the oscillator i s in the audio range be- of the total waveform. Not only this, but 
cause the harmonic disto rtion is too high the amplitude becomes less, and a DC 
to hear, and the slight dcttming actually offset is produced which ultimately 
produces someti mes pleasing "phasing" affects the triangle and sine, and makes 
effects. (Please note that this distortion the pulse width unstable. 
appears only above about 10KHz in the The remedy for this problem is to 
audio range.) find a transistor which CAN short this 

However, it should be easy to see current fast enough. What makes a 
(hear?) what this distortion would do if trans i stor suitable for this purpose is 
we were to use the sine output for vibrato. known as High Frequency Cut- Off <fr in 
The results would be less than musically trans is tor subs titution manuals). A good 
pleasing. suitable replacement i s 2N3641. This 
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has an fT of about 3001\lllz (300,000,000Hz !). 
A special aircraft tmnsmittcr transistor 
was also tried with more than excellent 
results. Its f is better than 1 Gigaherz-
1,000,)'JO,OOOTHz! Also of slight impor­
tance is the combination of R9 and C3 
(Sec Fig. 1). Some im provement is made 
by removing C3 and changing 1\9 to 101<. 

No\\, with some minor I'Calignment 
of the Pitch nange and Triangle Symmetry 
contt·ols, the 4720 is capable of a frcqucn­
C) nmgc of about 20 OCTAVES in two 
O\'ct·Iapping ranges. As a fringe benefit 
the oscillator !:tays better in tunc through 
its total range. 

These low frequen cies arc not really 
of much usc s ince we C<m't hear them. At 
least, if \\'C can' t hear them, then \\'C 

should be able to hear their effects. Vib-
rato is obvious, but a good low frequency 
sine wave is great for sw ccping a Phi anger . 

To get these effects we need an 
oscil lator with 0- Lo- 5 volt swings. The 
normal out put of the 4720 is . :i volts, 
but there is an easier way. 

When building the 4720 the set- up 
is to adjust the sawtooth for a 4 . :i- vol t 
swing. VOILA!! ll e t·c is one output that 
needs no amplifying, only simple buffer­
ing. By measurement, we find that there 
is a pulse wave available that is also 5 
vol ts. Further mcasurcmcilt finds a 
2. G- volt tt·ianglc <md a 2- vol t sine. Fig. 3 
shows where in the circuit these arc 
available. 

FEBRUARY 1978 21 



22 

-v +V 

/00 k. 

2uf 
( 

-v 

l 

t!t<iiujl: ftw O-j /1. SW17f 

t.Bo K.. 

+v 

2uf 
--------l 1-( -l ....... 

~ 
-v 

POLYP HONY 

RIB 

'-volt 
PVL5£ 

HERe 

R./9 

2uf 
---------ll-( -l--. 

/00 k.. 

Z-volt-+----' 
:5tNE 
HeRe 

-v 

Now, all we need i s som e s imple 
amplificati on to get th ..>- volt swings , 
and some level s hifting to get the swing 
to go from 0 to 5 volts . Fig. 4 shows 
four such ci rcuits . Note that all op-am ps 
are of the 748 variety. Some non-s tandard 
frequency compensation i s used to keep 
the fall times short. When finished , each 
unit should be adjusted so that the wave­
form swings from 0 to 5 volt s . The 2uf 
C ap:tcitor s are optional, but may be 
necessary to keep any hum in the power 
s upp lies from getting in and being amplified. 

Notice that all the buffers in Fig . 4 
are inverters . This is the easie s t form to 
work in with this use, and the ups ide­
down waveform is of little importance. 
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If the original form of the wave is 
necessary, it is a simple matter to 
add another inverter. Fig. 4B is such 
a unit. Any waveform may be put in, 
and the offset pot adjusted for 0 to 5 
vo lt output (without it the swing would 
be 0 to - 5 volts ). A quad op- amp 
such as a 4136 would be useful in this 
application. 

Now, our goal is reached. We have 
a super oscillator with a 20-octave 
range, control voltage outputs, and in­
versions availab le (known as differential 
outputs). All this and we can s till use 
all four AUDIO outputs at the same 
time. 

How do we use it ? Several addition­
al modules suggest themselves, all of 
them similar to the Sine converter for 
the 2720- 2A. F ig. 5A is a control voltage 
module. It needs 8 op-amps, but all 
waves and their inversions are available 
at the same time. Fig. 5B has a rotary 
switch to select one wave and its inver-
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sion. This needs 5 op- amps . In either 
case there is no provision for 1•ariablc 
output, but a 5Kohm pot to ground is a 
si mple chore. 

Other units suggest themselves . I 
am using a separate container and power 
s upply for a super unit. Au:Jio, control, 
and inversions are available . A bias 
supply is included so that the oscillator 
may be run by itself. Shut off th e bias 
and the normal VCO response is avail­
able. The outputs are variable , and an 
offset switch is planned so that the 
outputs will swing 0 to 5, 2 . 5 to 2. 5, or 
0 to -5. 

Uses of this VCO arc varied. Easily 
done is a vibrato that increases as the 
played pitch increases. A super-slow 
sweep for the Phlanger i s poss ible, and 
may also be applied to the filters as well. 
How about sweeping the filter at an 
AUDIO rate? Unbelievable phasing, roll­
ing timbres are possible if the oscillators 
track each other at a harmonic interval. 
Gongs and chimes do not detune through 
the ring modulator. By producing vi­
brato at an audio rate that tracks the 
pitch oscillator, even thicker chimes may 
be produced. The thickness of the chime 
depends partly on how much the pitch is 
modulated. With two of these oscillators 
some ultrasonic effects may be possible 
through the ring modulator, giving ri::e 
to eerie shortwave sounds . 

Truly, the 4720 is a super oscillator. 
SOME QUICK THOUGHTS: Can you 

computer musicians see a way to digitally 
select the range capacitor ? If so, how 
about computer selection of octaves by 
us ing several capacitors and r ange trim­
mers for RS ? 

DO YOU KNOW THE WAY TO SAN JOSE? SEE US THERE ... MARCH 3,4 & 5 
Details on page 33 
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thonke to Crolg Anderton'• booke ond art icles. 
We 1uppty part• kite for hl1 project• thlt Include I 

-

etched ond drilled PC board, pots, and electronic 
components (1wltchea, connectors, ond other • 

Carruso record, which in effect amounts 
to a remix job without a master tape. 
How about the digital tape and discs 
showing up at the trade shows? These 
show promise for previously unheard I mechonlcol porte ore generally not Included). I 

Save the hau te and expenee of rounding up "DEfENDING DIGITAL" of l evels of distortion and noise (namely 
NONE) and dynamic range almost ex­
ceeding natural events. How about the 
'environmental' experiments (by JVC ?). 
With proper processing and speaker 
placement, et al, walls seem to 'dis­
appear'. 

• parts with these best sellera... • 

I " Tube Sound Fuzz'' (124; $15.00) FET distortion I 
elements give tube distortion sound. 

• "Noise Gate" (127; $20.00) Not only cleans up • 

I noisy eflects, but does much more ... see I 
Craig's February/March 78 columns. Includes 
SP6T switch and SPOT toggle switch. 

• "Headphone Amp" (14; $8.50) Practice without • 

I disturbing others, tune up on stage, or just enjoy I 
the sound of your axe through a clean amp. 

• "Compresso~· (18; $15.00) Our most· popular kit. 

I 
Increases sustain without distortion, brings up 

1
-

sott notes by squeezing dynamic range. 

"Splufle~· (128; $10.00) This active splitter/dual 
• butler allows you to switch your guitar between • 

11, 2. or both channels of a 2 channel amp. Also I 
provides PA or recording feed directly from your 
axe. 

• "Super Tone Control" (117; $10.50) Use for • 

I ultrawide range wa-wa or as simple equalizer. I 
Very versatile. 
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John Simonton's time -proven 
design provides two envelope 
generators VCA, VCO G VCF in 
~ low cost, easy to use package. 

Use alone with it' s built-in ribbon 
controller or modify to use with guitar, 
electronic piano, polytonic keyboards, etc. 

The perfect introduction to electronic 
music and best of all, the Gnome is only 
$43. 95 in ea.sy to assemble kit form. Is 
it any wonder why we've sold thousands? 

.. i .. 1. se~il-th~ &i.o!W[.!Wicilo:syiiitiisii[li itii ... 
($49.95 plusS~postageJ 
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Dear Editors, 
Your magazine i s really getting 

slick! I thought I was getting Contem­
pory Keyboard from the feel of the 
front cover. Your printing of pictures 
has really improved. 

I'm afraid that I must take issue 
with the "back to music" l etters in the 
Feb. 1978 issue. Such thoughts crop up 
many times in discussions I have with 
friends, and technology vs. music vs. 
musician i s a hot subject. 

I DO NOT feel that the magazine OR 
the company has left the idea. While 
you seem to have gone strongly digital, 
and the analogue seems to have s lowed 
down, the goal is still the same - -
MAKE MUSIC. Whether I do it by 
fingers or microprocessor is irrelevant. 
The beauty of your system is that I can 
do it EITHER WAY. Or both at the 
same time. 

Audio is strongly going digital. Who 
cares? Anybody who likes music should. 
I call your attention to the "reworked" 

The point i s , that anybody involved 
with the technical s ide of music (or 
sound), be he (she) synthesis t, record­
ing engineer, performing musician, 
or composer, etc. , MUST keep up with 
the advances in his area of interest. 
If they deal with your company, they 
must be into synthesis, and synthesis 
is strongly digital, by nature. 

But why should we have to learn 
digital electronics? I just want to 
PLAY! To answer a question with a 
question (A questionable idea at best): 
Why should the brass player know the 
harmonic response of a brass tube, 
and the results of changing its length? 
Why should the string player understand 
the vibration pattern of a taut string or 

continued on page 37 ...... . 

CORRECTION for "An Ultra VCO from 
a 4720" by Gary Bannister, Polyphony 
February 1978 

The drawing of the convers ion cir­
cuit for the Sine output shown in figure 
6 should have s hown the new 50K trim­
pot replacing both R24 and R25. The 
4700 ohm R26 should then be connected 
to the wiper of the trimmer. This 
control allows an extra fine adjustment 
for minimum s ine dis tortion. To set 
the control, you should firs t adjust 
R21 for proper symmetry. Then use 
the new 50K trimmer to adjust for min-
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imum distortion, or the smoothest 
curve as viewed on a 'scope. 

The 2 mfd bypass capacitors shown 
in figure 4 were non-polarized in the 
original prototype, however polarized 
electrolytics could be used if you first 
note the voltage which has been selected 
at the wiper of the offset trimpot and 
then install the electrolytic with the 
appropriate polarity. • 
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