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THE ULTIMATE KEYBOARD

The Prophet-10 is the most complete keyboard instrument available today. The Prophet is a true 
polyphonic programmable synthesizer with 10 complete voices and 2 manuals. Each 5 voice keyboard 
has its own programmer allowing two completely different sounds to be played simultaneously. All ten 
voices can also be played from one keyboard program. Each voice has 2 voltage controlled oscillators, a 
mixer, a four pole low pass filter, two ADSR envelope generators, a final VCA and independent modula­
tion capabilities.

The Prophet 10 s total capabilities are too 
numerous to mention here, but some of the 
features include:

* Assignable voice modes (normal, single, 
double, alternate)

* Stereo and mono balanced and unbalanced 
outputs

* Pitch bend and modulation wheels
* Polyphonic modulation section
* Voice defeat system
* Two assignable & programmable control 

voltage pedals which can act on each man­
ual independently

* Three-band programmable equalization
* Program increment footswitch
* Programmable volume control and a master 

volume control
* Octave transposition switches
* Upper & lower manual balance control
* A 440 reference tone

The Prophet-10 has an optional polyphonic 
sequencer that can be installed when the Prophet 
is ordered, or at a later date in the field. It fits 
completely within the main unit and operates on 
the lower manual. Various features of the 
sequencer are:

* Simplicity; just play normally & record ex­
actly what you play.

* 2500 note capability, and 6 memory banks.
' Built-in micro-cassette deck for both se­

quence and program storage.
’ Extensive editing & overdubbing facilities.
* Exact timing can be programmed, and an 

external clock can be used.
’ Ability to change programs automatically in 

the sequence.
* Transpose facilities for instant pitch 

changes.

The Prophet-10 comes complete with a high quality flight case, two voltage pedals and two foot­
switches. It’s now available; see your local dealer.

Play the Prophet-10 today —It’s your ULTIMATE KEYBOARD.
For more information write to: SEQUENTIAL CIRCUITS, INC. 3051 North First Street Dept. K San Jose, California 95134
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(-EDITOR’S-------1
note

Recession? What recession?
If you just got laid off your job yesterday, 

then that might not seem funny at all. But hear me 
out - the subject of this month's "Editor's Note" is 
how you can make the most out of bad economic times, 
because there are always ways to turn obstacles into 
opportunities.

The conventional wisdom says that during times 
of economic hardship, the entertainment industry not 
only survives, but in some cases even prospers. The 
reasoning is that people need escape more than ever 
during hard times, and since they aren't going to be 
packing their bags for a European vacation, they'll 
end up going to the movies or buying a record in­
stead. In fact, at a NAMM show two years I asked a 
number of companies if they feared the recession 
which, at least to me, seemed to be fast approaching 
(and which since then has come upon us in full 
force); the answer was almost universally "no", 
whereupon the company representative would say some­
thing about entertainment prospering during reces­
sionary times.

But, conventional wisdom doesn't seem to be 
quite as accurate as it once was, and considering 
how many music companies have hit the skids recent­
ly, I don't think that we can take anything for 
granted any more. If we are to maintain our musical 
standard of living, we can’t just assume that be­
cause entertainment did all right in the past, then 
it will do all right in the future: we're going to 
have to make a concentrated effort to keep finan­
cially afloat. Here are some ideas on how to cope 
with a recession and still maintain your musical 
jollies.

• Do-It-Yourself. Anything you can do your­
self is going to save you money and increase your 
knowledge. Can't afford a spiffy new echo unit? 
Don't worry about it. Pick up a used tape recorder 
at a garage sale, spend a couple of bucks on some 
new heads, and you'll have a fine echo unit for a 
fraction of the cost of commercial equivalents. But 
you say you don't know how to add heads? Then get a 
Poly Paks assortment of 5 heads for $1 and experi­
ment! Remember, you're dealing with a clunker tape 
recorder and it's doubtful that you'll make things 
worse. In fact, you might learn a whole lot in the 
process.

• Make your subscription to Polyphony work for 
you. Every issue has at least one modification or 
construction ar tide...why not re-wire a friend's 
guitar, for example, and make a few bucks off of 
that endeavor? When times are bad musicians may not 
have the bucks to buy a new guitar, so they'd rather 
do what they can to improve the one they've got. 
You can be a part of those plans, and reap the 
rewards. You only have to do one or two modifica­
tions to make your subscription to Polyphony pay for 
itself. The only complication concerns taxes, since 

you are legally (and I feel morally) obligated to 
declare your income as well as collect sales taxes 
for the state. However, there are a number of books 
out on how to run a small business that should be of 
great help. Who knows? Your casual sideline could 
eventually turn into a steady job.

• When you have money, put it back into the 
hands of other musicians. I recently needed to have 
some work done on my car. Two mechanics were recom­
mended to me, with equal skills and equipment. How­
ever, one managed a band and the other one did 
not...guess who got my business! And while you're 
at it, guess which one had a mixer that needing 
fixing and was willing to pay me to look at it?

• Support musical events and endeavors run by 
musicians. If at all possible, why not make a 
promise to yourself to buy at least one independent­
ly marketed record a month? The "Big 3" record 
companies may be crying the blues, but feisty little 
musician supported labels are doing better than 
ever...do what you can to help them along. You'll 
improve the lot of your fellow musicians and get 
turned on to some great new sounds in the process.

If there's a club in your area that is switch­
ing over to a policy of presenting live music, 
patronize the place; the next act they hire might be 
your band.

The important point about all this is that 
musicians live in a bit of a closed environment. 
For example, the guy who tests effects for the XYZ 
Effects Company takes his paycheck and buys a re­
cord...the artist who made the record takes the 
royalties and spends them on an XYZ Flanger. An 
astute Polyphony reader who's a friend of the mu­
sician offers to add the "XYZ Flanger Echo Mod" in 
an issue of Polyphony for a nominal fee; the reader 
takes the money and goes to a local club to catch 
the band; the band members get paid, and one of 
them, after hearing about a guy who modifies XYZ 
Flangers, gives our astute Polyphony reader another 
modification job; the reader then adds some more 
mods, writes it up for Polyphony, takes the money we 
pay him and buys some more records and parts, and so 
on...you get the idea.

I guess it comes down to the old saying that we 
had better hang together, or surely we'll all hang 
individually. There are ways to beat the "system" - 
all we have to do is stick together and support each 
other. Hopefully the world won't fall apart around 
us; but if it does, at least we'll go out playing 
our axes and humming a tune.

Craig Anaerton

4 POliJPHONU 'January/,Febri uiry 1982



THE TASCAM122 STUDIO CASSETTE RECORDER
Tascam. Now we’ve designed 
a cassette recorder for the 
studio. One that has every­
thing you need to reproduce 
your studio sound faithfully. , 

Performance plus a combi­
nation of features makes the 
122 a tool of the trade, not a 
plaything.

Two-speed Transport.
You get 17/8 ips plus 3% ips, 
a two-position pinch roller 
for cueing in the pause mode 
and a capstan motor that 
doesn’t idle needlessly in the 
stop mode, for long-term 
reliability.

Three-head System.
Separate record and repro­
duce heads are mounted in 
a single housing, eliminating 
azimuth error.

TASCAM SERIES
TEAC Production Products

©1981 TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA 90640 
•Dolby and dbx are registered trademarks.

FOR 
PROFESSIONAL 

USE ONLY.

Front Panel Trimmers.
The kind of fine-tuning you’re 
used to having on studio 
machines. Notice the parallel 
line inputs in place of hi fi 
microphone inputs.

Plus Options. Like full 
transport remote control and 
dbx.* Check out the 122's 
qualifications at your Tascam 
dealer. When you want the 
best you can get, it pays to use 
a professional.

Dolby Headroom Extension.
Gives you up to lOdB more 
headroom over 10 kHz. Cassette 
dubs end up hotter, fuller, cleaner 
when played back on any stan­
dard Dolby* B deck.

TASCAM 122
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I noted some errors and would 
like to make some additional com­
ments about the SuperController 
article, so here goes:

• S2 should not have a posi­
tion going to ground; remove the 
line to ground right above C5.

• There is no C4, so if 
you’ve been looking for it, stop!

• By wiring the footswitch 
jack as shown below, you can elim­
inate the "on" position of S4.

I V ¥ Lt° foot posi- 
t-—* tion of 84

• The gate jack should be 
wired as shown below:

• The resistor off of pins 5 
and 6 of the 4001 should be R22, 
100k.

• The 4001 should be label­
led "each gate = 1/4 4001".

• 012 should be .01 uF, not
• Figure 3 should have the 

mode switch in the DELAY position.
Sorry for all these errors, I 

had so many revised schematics 
around that I didn't know if I was 
coming or going.

Also, here's a tip for the 
AMS-100 fans out there. When I 
first tried out the VCA/VCD module 
(DEVICE 1:8:79), there was an 
annoying buzz at all volume 
levels; it seemed to b6 due to 
leakage from the overdrive stage 
(IC2). So, I hooked up a DPDT 
switch with one pole wired as 
specified in the article. I then 
broke the connection between pin 6 
of IC1 and C2, and installed the 
other half of the switch to these 
connections. Thus, in the VCA 
mode, IC2 and its associated cir­
cuitry is completely removed from 
the circuit. That simple change 
made my VCA/VCD work like a charm.

Thomas Henry 
Iowa City, IA

There are a couple of errors 
in my article, "Psycho-Acoustic 
Experiments", which should be 
mentioned.

Fig. 2a should show a 
connection between the 4730-2 
output to VCA-2 input. Also, the 
empty box between the VCAs and the 
-3L should be labelled "REVERB".

Fig. 2b: The 4730 output 
going to the carrier input of the 
modulator should be labelled as LP 
(although BP also gives some nice 
effects).

Fig. 3 should show a 5V bias 
voltage into the CV input of the 
4730.

Fig. 4: The last line of the 
isntructions should say: "Choose 
slowest rate of Sweep, minimum 
resonance/feedback and widest 
possible sweep".

Fig. 6: The inverter is 
controlled by the VARIABLE output 
of the ADSR-1. This was not 
labelled.

That's it for now.

Charles Lauria
Towaco, NJ 07082

MORE COMPUTERS!

Re Polyphony: I would like 
to suggest that you try to broaden 
its base, away from (without ne­
glecting) the experimenter, to 
other aspects. My own interest in 
the electronics is strictly prag­
matic: I'd rather make music than 
fiddle with a breadboard.

Incidentally, I'd like to see 
some stuff on music applications 
for computers, if you can round 
something up. Also, something on 
a double keyboard polyphonic syn­
thesizer, with individually tuna­
ble keys (commercial gear with 
those capabilities cost many kilo­
bucks) .

I have an encoded PAIA key­
board (with D/A and Quash), and a 
TRS-80 I'd like to interface with 
my synthesizer. However, I lack 
enough knowledge to devise my own 
machine language program to inter­
face the two. Can any reader help 
me in obtaining an interfacing 
schematic and an interrupt routine 
to refresh the Quash for a TRS-80 
Level II microcomputer?

Michael D. Buck 
4159 Commonwealth
Toledo, OH 43612
(419) 478-4088

POT VALUES

In the July/August issue, 
there's the schematic for an Ana­
log Programmer. My question is, 
what size pots does one use? I'm 
new to all this and found no re­
ference to their values; can you 
help me out?

Joel Graham

Joel - Sure. You can use 
anything from 50k to 500k linear 
taper pots, with 100k linear being 
the preferred value.

DATA BOOKS NOT EXTINCT

I'm writing in regards to 
Marc Briand's letter (July/August 
issue), where he asked about ob­
taining data books. In my most 
recent issue of Electronic Design, 
National advertises the Linear 
Data Book as being available for 
$9.00 from National Semiconductor, 
PO Box 70818, Sunnyvale, CA 
94086. Delivery takes 4-6 weeks, 
and Californians need to include 
appropriate sales taxes. Write 
them for information on what other 
books are available.

Rev. Jones
Groton, CT

Greg Vizzi
Belle Vernon, PA 15012
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IS NEW ALWAYS BETTER?

I’d like to mention a few 
things I’ve often considered when 
reading your magazine, and which 
might interest your readers. One 
thing that is plain for all to see 
about electronic music is that it 
is tremendously expanding. This 
is brought about by its intimate 
relationship with technology. In 
fact, for people like myself elec­
tronic music is attractive for 
both its musical and scientific 
aspects. But one thing that is 
disturbing is the intoxicating 
novelty of the new instruments 
which are constantly making their 
predecessors "obsolete”. The 
natural tendency for all of us is 
to forget that synthesizers, like 
most other instruments, have a 
potential that is primarily 
limited by the performer's creati­
vity. Often I have been dissatis­
fied with my own creative abili­
ties, but blamed it on the limita­
tions of my electronic equipment. 
It takes listening to the music of 
a real master to make me realize 
where the fault lies. Now of 
course this is a difficult idea to 
reckon with; what are all the 
factors involved? It is certainly 
not true that all those who use a 

great deal of technical resources 
are using them to compensate for 
their own inadequacies; but it is 
true that in many cases these 
resources are grossly underused. 
The tremendous capability of elec­
tronic instruments for musical 
subtlety is too often abandoned in 
favor of the more dramatic novelty 
of "the sound that no one has 
heard before”. This is of course 
more evident in popular music, but 
I think we've all fallen into the 
trap at one time or another. We 
should always think twice, if not 
thrice, when we find ourselves 
thinking "if only I had that piece 
of equipment”. One must always 
decide whether the cycle isn't 
simply going to go on indefinite- 
iy-

This cycle is not only a bad 
excuse for one's limitations, but 
an instrument that is constantly 
changing (even if it is expanding) 
can be a serious detriment to the 
expression of one's creativity. 
In short, I think we could all 
benefit from firm restraint and 
self-evaluation when dealing with 
any form of self-expression, and 
especially from an awareness of 
our own limitations. This is 

something that everyone must con­
sider carefully on an individual 
basis.

I think that about takes care 
of that, except that I have also 
enclosed money for the renewal of 
my subscription to Polyphony, and 
that I am grateful for its exis­
tence.

David Dana 
Horseheads, NY

PA INFORMATION

Jim Falwero's letter in the 
Sept/Oct issue expressed his grief 
on his P.A. problems. I wish to 
recommend The P.A. Bible from 
Electro-Voice, and a series of 
supplements to the main pamphlet. 
This covers everything he needs to 
know to have a basic working know­
ledge of P.A. use. Write Electro­
Voice for more info at 660 Cecil 
Street, Buchanan, MI 49107. Al­
so, Recording Engineer/Producer 
has regular articles on concert 
sound reinforcement.

Rich Moroni 
Chicago, IL

INTRODUCING THE

INFINITE PHASING IS HERE! BARBERPOLE PHASER™

NO GLITCHES, NO SPLICES
STANDARD UP & DOWN PHASING & FREEZE 
MULTIPLE PHASING
VARIABLE NUMBER OF COMB FILTER PEAKS
ROTATING SOUND EFFECTS
BUILT - IN VARIABLE FUZZ
MANY OTHER FEATURES

BODE SOUND CO.
1344 Abington Place 

North Tonawanda, N.Y. 14120
Tel.: (716) 692-1670

BEFORE YOU DECIDE ON ANY PURCHASE, FIND OUT EVERYTHING 
ABOUT THIS REVOLUTIONARY NEW PRODUCT
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'.220hm

higher

C6 
.01

optional 
100K 

resistor

STK-050 or

STK-070

Ln

+ 1°/50

10 R3 
.22 
Ohm

While I was impressed with 
the 25 Watt Sanyo amp circuit in 
DEVICE

R4
4.7 
Ohm

this point with a single-wire 
ground. The one exception to this 
is the speaker ground, which 
should be isolated from the cir­
cuit ground and connected directly

-T“C5
.01

—r— 07
.047

1:10, for PA I needed more 
This article describes a 
power amp built around 
the Sanyo STK-050 (50 

Watts) or STK-070 (70 Watts).

10/,-^-

8 Ohm

How it works. Figure 1 is an 
amp circuit that can use either 
the STK-050 or -070 (the only dif­
ference is supply voltage). The 
signal AC couples through Cl to 
pin 1, the non-inverting input. 
An internal resistor from this pin 
to ground sets the input impedance 
at about 30k Ohms. Pin 5 is the 
inverting input; R1 and Cl connect 
from this pin to ground to form 
part of a feedback loop which sets 
the amount of gain. An internal 
29k resistor (Rf) is available at 
pin 4 to complete the loop, or it 
can be left unconnected and an 
external resistor used in conjunc­
tion with pin 5. Using the formu­
la for the gain of a non-inverting 
amp, Av = 1 + (Rf/Rl), for R1 = Ik 
and the internal resistor - 29k 
the gain is 30 (this allows a 
signal of about IV rms to drive 
the amp to full power). Pins 10 
and 13 are connected to the chip’s

Fig.1

and 3 show power supply designs 
for the chips. For the +35V sup­
ply, make up a 50V center-tapped 
transformer from two commonly 
available 25V models (Radio Shack 
#273-1512 or equivalent). The 
secondaries must be properly 
phased to generate the correct 
output voltage; if the output 
voltage of the supply is much 
lower than expected, reverse the 

to the power supply ground. When 
I first built this circuit, I had 
the speaker ground tied to the 
circuit ground. The resulting 
high frequency oscillation caused 
the chip to overheat, and while 
the internal protection circuitry 
prevented any damage, the clipping 
distortion was severe. Once the 
speaker ground was returned dir­
ectly to the power supply, the 
oscillations ceased, the chip 
cooled down, and the distortion 
stopped.

Fig. 3

power transistors and should be 
tied to the output through 0.22 
Ohm, 2 Watt resistors.

Power supplies. Pin numbers 
for both chips are the same and 
only the power supply voltage 
differs. The STK-050 needs +35V 
and the STK-070, +42V. Figures 2

connections of one of the trans­
former's secondary wiring. Either 
of the power supplies should be 
fused with a 3.5A, fast-blo fuse.

Grounding. Pin 3 is the 
circuit ground, and all of the 
grounded components should tie tc

Heat sinking. Make sure that 
you coat the metal back of the 
power amp chip with heat sink 
grease and mount it in firm con­
tact with the metal chassis or 
other appropriate heat sink. 
These chips, because of the extra 
power generated, run slightly hot­
ter than the STK-054 or -56 but 
nevertheless you should be able to 
hold your hand on the case while 
the amp is in operation without 
discomfort.

I found these amps to be 
clean sounding and every bit as 
powerful as rated. At present I 
am using the 70 Watt chip to drive 
part of my PA system, with excel­
lent results.A
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PARTS LIST

Power Amp (Fig. 1)

R1 Ik, 1/2 W, 10%
R2, R3 0.22 Ohm, 2W
R4 4.7 Ohm, 1/4W
Cl 1 uF, 6V min
02 22 uF, 16V min
03, 04 10 uF, 50V min
05, 06 0.01 ceramic disc

0.047 ceramic disc

+35V Power Supply (Fig. 2)

Tl, T2 25V, 2A (Radio Shack 273-1512)
BRI Bridge rectifier, 100V, 5A min
Cl, 02 4000 uF, 50V min

+42V Power Supply (Fig. 3)

Tl 60V, 4A center tapped (Triad F-281U)
BRI 100V, 5A min
Cl, 02 4000 uF, 50V min

WARP NINE'"

NEW! $49
DARK STAR
NOISE VOICE

0 0'00

| I
i !

NEW! $79
WARP NINE VCF

FREQUENCY
DIVIDER $59

Electronic music modules from Blacet are unique. No 
other manufacturer provides such a combination of 
versatile features, state of the art performance and low 
price. Whether your intended use is as stand alone 
effects or in conjunction with modular systems, our 
modules are an excellent choice. Order today or send 
$4 for our kit catalog and demo tape. We accept 
MC/Visa for module orders.

BLACET MUSIC RESEARCH
18405 Old Monte Rio Rd., Guerneville, CA 95446

Fast, Accurate, Transparent, Quiet.... Affordable

rnUcNIA O T O I EZIVIO MANCHESTER CONNECTICUT 08040 203-643-4484

POiyPHONU January/February 1982 9



|| What more can be said about Bob Moog that 
hasn’t been said already? The inventor of it all, 
the man who started the revolution, etc. But what 
can be said for the man is his incredible humility, 
and his almost puzzling lack of understanding of 
what he has contributed to the electronic musical 
scene. I’ve known Bob for eight years now, and 
without question he is the most mystical man I’ve 
ever come across - and yet at the same time, the 
most straightforward. The first time I met him he 
walked into my apartment with his wife Shirley, sat 
down and listened to some music, ate some quiche, 
listened to some tapes and said ”Gee, that sounds 
like good s—t”. Then he looked over my E-mu system 
and said "My God, all those attenuators. My, how 
times have changed". That was about it.

Bob is truly a remarkable human being, as well 
as a remarkable engineer. Whether or not he was the 
first to come up with the synthesizer concept or not 
is totally irrelevant - Bob Moog stands alone. He 
is a man to be admired, and I hope this interview 
portrays that.

I By: JAY LEE

INTERVIEW: ROBERT MOOG
Jay Lee: What was your first 
ject, and did it work?

electronic music pro­

Robert Moog: Well, I haven't thought about that one 
for a long time...I really can't remember what the 
first project was, I was just too young. My father, 
in his early days, was one of the first radio ama­
teurs. Even when I was a kid, he was experimenting 
with very simple electronics. He used to like to 
fix radios and build this and build that. I can 
remember building a one tube, battery-operated radio 
- just a detector and amp circuit - and building a 
two tube radio that actually developed enough volume 
to drive a loudspeaker. I guess I was about eight 
or nine years old at the time when I did those 
projects with my father.

By the time I was a teenager, I had eased into 
working by myself and could open up Radio News or 
Popular Electronics to build something out of there 
for myself. Just about everything I built worked 
sooner or later, but I can't remember anything I 
ever built that worked right off.

JL: When you first were getting started, you de­
signed and marketed everything from tape recorders 
to oscillators. What was your philosophy behind 
this?

RM: Our philosophy was that we saw ourselves as 
suppliers to electronic music studios. For the same 
reasons that the Columbia-Princeton electronic music 

center resorted to making their own consoles, micro­
phone preamplifiers, frequency shifters, ring modu­
lators, and so on in the 50s, I went to work making 
tape recorders as well as oscillators in the late 
60s. Up until about 1968, our clients were the 
electronic music studios and universities. Most of 
them couldn't afford to buy an Ampex 8 track re­
corder, and there was no such thing as a 4 track 
recorder on quarter-inch tape that you could just 
buy at your local hi-fi store. At that time, a four 
channel tape recorder head was something very spe­
cial; you had to special order it, and a reasonably 
priced deck with solenoid controls was also some­
thing special. Putting that kind of capability 
along with sel-sync was unique at that time. In the 
late 60s, someone who wanted to set up a small 
studio with a 4 channel tape recorder could not do 
it at the price we were charging - around $1500 - 
with anybody's equipment but ours. That's why we 
designed a multi-track tape recorder. Nobody else 
was building an affordable tape recorder that was 
suitable for multi-track tape work. It's hard to 
imagine all that now considering that Teac's been 
selling 4 tracks for 10 years. Now you can get 8 
tracks on quarter inch and Portastudios with 4 
tracks on a cassette, and everybody around the world 
is into putting together music on tape. This was 
not the case from 1965 to 1970.

JL: What about mixing consoles?
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RM: When it came to mixers, you couldn’t get a 
simple mixing console, suitable for electronic music 
composition, where you could mix down into four 
output channels and continuously control the amount 
of a given input in any of the four channels. 
Columbia-Princeton had mixers like this, but they 
made them themselves. The mixers we made had a 
matrix of attenuators, where the inputs were columns 
of the matrix and the outputs were the rows, and you 
could mix any amount of input into any of the four 
outputs.

So that's why we made tape recorders, mixers, 
and things like power oscillators to change tape 
speed. You couldn't buy anything like that for less 
than twice or three times what we were charging. As 
a result, we designed and installed a great many 
packages - what are today called "turnkey" systems. 
The first one was delivered to the University of 
Buffalo. For $25,000 we equipped the whole studio, 
starting with the bare room. We eventually acquired 
a Scully dealership and then equipped a dozen, maybe 
two dozen, university studios from the ground up. 
About the only thing we didn't supply was the furni-

JL: What do you consider to be your most important 
breakthrough in synthesizer design?

RM: (Long pause) You know, there was no "break­
through". I guess technically the most notable 
thing I did was the voltage controlled filter. But 
I think that the most important thing I did in the 
late 60s was put all the elements of a system to­
gether. The ideas of control voltage, of an expon­
ential relationship between the control voltage and 
frequency, of keyboard control, of a ribbon control­
ler, of modular organization with compatible signal 
levels, the idea of putting it all in a box with a 
handle so that you could carry it around, were all 
new. I spent endless months and years talking to 
musicians, giving little lectures, showing musicians 
how to use this stuff, removing all the obstacles 
that musicians had to applying electronics to compo­
sition. Sometimes a person's contribution is not a 
single, striking invention, sometimes it's just 
putting it all neatly in a box. I think that was my 
contribution at the time.

JL: Who purchased the first Moog, and what's the 
story behind it?

RM: The person who purchased the first Moog is 
different form the person who has the first Moog. 
The first Moog synthesizer was all the prototypes 
that I built before we offered the equipment commer­
cially, and that prototype system is owned by Herb 
Deutsch, who is now the marketing and sales manager 
of Moog Music. The first paying customer was Alwin 
Nikolais, who is a choreographer in New York City. 
His dance troupe is well known. In addition to 
choreography, he has always designed his own light­
ing, produced his own music, and designed his own 
costumes. He does the whole schtick. Before he met 
me he was making music with tape recorders and 
microphones and not much else. It was very good 
music, very suitable for dance. He's just one of 
these guys with incredible talent and taste.

Anyway, I was exhibiting at the October 1964 
AES show in New York City. I had four hand-made 
modules in a hand-made wooden case on a card table 
with a tablecloth, and was surrounded by all these 
big tape recorder and mixing console manufacturers. 
I felt just like a eunuch in a harem. But then 
Jimmy Seawright, who was a technician with the 
Columbia-Princeton electronic music center, saw what 
I had and said he knew of someone who would be 
interested. He disappeared, and three hours later 
showed up with Alwin Nikolais. He saw what it was, 
lit up, placed an order, and a couple of months 
later we delivered our first synthesizer system for 
money.

JL: Who were some of the people who played a role 
in helping you develop the modular Moog? What were 
their contributions or input?

RM: (With emphasis) Every customer we had in the 
first 2 or 3 years contributed something. It's hard 
to think of anyone who didn't have some idea. With 
Herb Deutsch, in early 1964, we evolved the concept 
of the VCA and VCO. We also came up with a keyboard 
with very simple envelope generators, but there was 
no sample and hold (no memory in the keyboard) so 
the envelope generators didn't have any release

Sometimes a person’s contribution is not a single striking invention, 
sometimes it’s just putting it all neatly in a box '

JL: How did the modular concept evolve? time. When you let go of the key, the note stopped.
Anyhow, by the time Herb and I finished our work at

RM: It always seemed natural to me. I began in 
1964 with this modular business, but years before 
that, in 1961, Harald Bode published an article in 
Electronics magazine on a modular system he had 
designed. It was not a complete modular system, but 
he had the forerunner of a voltage controlled ampli­
fier, reverb unit...well, I don't know what all 
else, but it was definitely a modular system that 
sat in a rack and was patched together with phone 
plug patch cords, the same way as our stuff.

So, the very first thing I built was a bread­
board with a voltage controlled oscillator, another 
breadboard with another VCO, and a third breadboard 
with a VCA. All the inputs and outputs used jacks, 
and that's how the modular synthesizer evolved. 

the end of the summer of 1964, we had the basic idea 
of a modular system, the basic idea of voltage 
control, the basic idea of a keyboard that produced 
control voltages, and simple envelopes. From 
Nikolais...let me think...we might have gotten the 
idea of a ribbon controller. From Eric Siday we got 
the idea of a bank of oscillators controlled by a 
single control voltage. His first system had some­
thing like six or eight oscillators controlled by a 
single controller. From Vladimir Ussachevsky we got 
the idea of four part envelope generators. What 
everybody calls "ADSR" today, like it was engraved 
in stone, came right out of Ussachevsky's require­
ments and specifications. Also the envelope fol­
lower, and the idea that a VCA should be either 
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exponential or linear with well-defined control 
characteristics came from Ussachevsky. Gustav Cia- 
maga of the University of Toronto electronic music 
studio specified the first VCF. I designed it, but 
he specified how it should work. Carlos had quite a 
bit to do with the filters, and also improving the 
keyboard. That was at the beginning. A great deal 
of what we did together became standard. Keyboard 
with memory was one thing we worked on together, 
certainly the fixed filter bank was another. I 
guess by the time 1967 ended, we more or less had 
all of the basic ideas in place, and then we began 
cranking the stuff out because the demand began to 
accelerate.

JL: There has long been the question of who was 
first, you or Don Buchla, in the design of the 
modular voltage controlled synthesizer. Could you 
shed some light on this?

RM: I don’t know who was first. I do know when we 
started working on modular synthesizers. I can tell 
you that we knew nothing of Buchla, and I have to 
think that he knew nothing, or very little, about 
us. I began working myself in the spring of 1964, 
and had actually shown stuff in public during Octo­
ber of 1964 after showing it at the University of 
Toronto in the summer of 1964. My understanding was 
that Buchla was working at the same time. I would 
say that we took parallel paths, because the techno­
logy and requirements of the musical world were such 
that the modular approach just made sense at that

JL: What do you think of the modular approach now?

RM: It has to be the most versatile way of getting 
fairly rapid access to shaping sound. I still think 
it’s musically useful. On and off, there have been 
competitors - particularly in the late 60s - who 
took pot shots at patch cords. Primary among them 
was ARP, who made a lot of noise about how much 
better matrix switches were. EMS in London made 
noises about how pin matrixes were better, but the 
fact is that nearly all successful modular synthesi- 

didn't we come out to the AES show in Los Angeles to 
show our stuff, and maybe he could be our represen­
tative. That was the beginning of an incredibly 
successful collaboration. Paul was our West coast 
rep and did very well. He sold hundreds of thou­
sands of dollars worth of modular systems to West 
coast musicians from 1967 to 1971 or so. At the end 
of 1970, there was a recession, the market was 
temporarily saturated with modular system, and we 
were stuck with an inventory that was much bigger 
than our ability to pay for it. We had no customers 
to sustain cash flow so we had to sell out. It was 
very tempting then to pack it all up, in fact not 
only pack it all up but throw it in the garbage and 
declare bankruptcy - but we didn’t. Then from 1971 
to 1977 I was working for somebody else, which was 
by and large a difficult, gripey experience for me 
because there was a lot of politics and there was a 
corporation at the top that didn’t understand the 
market, my capabilities, or the customers.

These were the main frustrations that occurred 
during the last 14 years or so. There haven’t been 
any frustrations like that recently, because I am my 
own boss again and I haven’t gotten into something 
deeper than I can control.

JL: What are you working on these days? Any new 
projects?

RM: I’m just finishing building a house that I’ve 
been working on for three years. It’s in the woods. 
It's a fairly big house...I've done all the 
electrical work, plumbing, and heating. My wife and 
I put down all the floors, and now we're just about 
done. I'm setting up a shop to build custom and 
limited production of electronic music instruments 
that stress well-designed, smooth-acting, easily 
controllable control devices - control surfaces. 
I'm building a performance synthesizer right now 
that's polyphonic, microtonal, computer controlled, 
and touch sensitive in several ways. There are 
three keyboards. Each key on each keyboard is touch 
sensitive in four different ways: back and forth on 
the key, side to side on the key, up and down, and 
the fourth way is that once the key is down, 
pressing harder gives a higher output. All of this

INTERVIEW: ROVER
zers have used patch cords. Serge is modular, 
Roland has a modular system, PAIA has a modular 
system, E-mu, Polyfusion, and Synton - they're all 
modular. It just makes sense, because it's so damn 
basic and there's no limitation on the quality. And 
you don't spend a huge amount of money on something 
that 50-cent patch cords can do perfectly well.

JL: Was there ever a time in your career when you 
wanted to pack it all in and do something else?

RM: Oh, there have been many times like that! My 
gosh...around the spring of 1967 we were having a 
hard time making ends meet. There weren't that many 
customers, and we weren't making any money. Then 
this guy on the West Coast named Paul Beaver - who 
we didn't know from a hole in the ground - asked why 

is controlled by computer. The capabilities are, at 
this point, limited by people's ability to play it. 
It's also limited by the fact that we haven't devel­
oped that much software for it. That's what we're 
working on now. It should be done shortly, I hope 
by the time this interview appears. After that, I 
don't know - perhaps other people will want similar 
instruments.

JL: How does the business of electronic music in­
fluence you now, and how has it influenced you in 
the past?

RM: (Pause) I don't really know how to answer that 
question. How about if I said that you learn very 
fast from your customers. I began in this business 
as an engineer with no business sense and only the 
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vaguest feeling for what it’s like to be a profes­
sional performer, a creative person. Syre, I had 

I piano lessons and I could read music, but that 
didn’t mean that I experienced things the way a 
professional musician does. You very quickly learn 
that sound quality is extremely important, that the 
feel of an instrument is extremely important, that 
just because something is technically elegant and 
pleases you as a technician doesn’t mean that mu­
sicians will get anything out of it.

I guess last, but certainly not least, you 
begin to realize how important it is to make some­
thing that WORKS. When you plug an instrument in 
tomorrow, it has to work the same way as when you 
plug it in today, because what you make is something 
that becomes part of a musician as much as his 
fingers and his feet. The instrument just becomes 
an extension of himself, and it rips a musician up 
to have something that he relies on so much for his 
creative work crapping out on him. So you learn 
that these simple things - good feel, good sound, 
reliability, and to a lesser extent, lots of func­
tions and versatility - these are more important 
than you would guess just sitting at a desk pushing 
a pencil or looking at a meter.

JL: What do you think the future holds for elec­
tronic music in general?
RM: I think the electronic music medium has the 
potential for being more fun to a wider variety of 
people than any other technical/musical medium. A 
lot of people have learned piano, but it takes a lot 
of work to learn piano. Same thing with violin, 
drums, guitar - you have to practice them, and then 
you do what you can do on them. Not everybody can 
play a guitar, or piano, or sing for that matter. 
When you look at something like Casio’s VL-1, or all 
these new keyboard instruments that range from the 
size of a phone book to a full grown combo organ, 
they’re just a lot of fun. It’s not the sort of fun 
an electronic organ of the 60s and 70s was, with all 
those automatic gadgets - you know, you push one key 
and it plays all the rhythm, and bass line, and 
arpeggios, and with the other finger you play a 
melody. To me, that doesn’t have the potential for 
being fun. It’s a very quick dead end, because the 
instrument is really nothing more than a recorder of 

T MOOG
some very simple stuff, and all you do is turn the 
recorder on and off. With electronic music, it's 
open-ended. You can explore as much as you want or 
as little as you want. You can make Polish polkas 
or something far out, or anywhere in between. I 
think that as time goes on, electronic instruments 
are going to become more suited for use as musical 
tools, cheaper, and more reliable. Look how fast 
it's going. Ten years ago a digital sequencer was 
something that cost $1000. Today you can go out and 
buy a digital sequencer with ADSR capabilities, and 
a whole bunch of other things, at K-Mart. That's 
just 10 years. Who knows what the next ten years 
are going to bring? Nobody ten years ago would 
have said that you could buy a digital sequencer at 
K-Mart, made by a Japanese company that's turning 
out a half-million of them.

JL: What's it like being a household word?

RM: Well...it's sometimes convenient. You come 
back from a trip abroad with a suitcase full of this 
and that, and the customs official looks at your 
card and says, "Moog...oh yeah, you have anything to 
do with synthesizers?" And I say, yes, that's me. 
Next he says "No kidding, I play such and such in a 
rock group" and then he gets to talking to me about 
his rock group, and how he likes Moog synthesizers, 
and he forgets to look in the suitcase...that sort 
of thing goes on all the time, although not all the 
times you'd want it to go on! (Laughs) So it's 
convenient in that respect. Another thing is you 
get a lot of - "respect" is not the word - you know, 
people are sort of dazzled by actually coming into 
contact with someone who is famous with a capital 
"F". All that means is that the media did a job on 
us in the late 60s. But generally, if a person 
recognized the name at all, he or she doesn't know 
exactly what it is I did or didn't do, exactly why 
it is I'm famous. Most people think I have THE 
patent for THE synthesizer, and they don't see my 
part in the industry anywhere near like I do. I try 
to discount that, because it's a pain in the ass. 
If you start explaining it, nobody wants to know. 
All they want to do is the celebrity trip, with the 
autographs and all that. Aside from those things, I 
don't think it affects my daily life at all.

JL: Well, what you've done has certainly affected 
the daily lives of Polyphony readers. Thank you for 
the interview. H
P«S. to Polyphony readers: This is my third 

interview now, and I'd like to know who you would 
like to see profiled. After all, this is your 
magazine and I want to satisfy your needs. My 
mailing address is 8 Tyler St., Norwell, MA 02061. ft
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groups. Of particular interest 
was the Lucasfilm Ltd. (maker of 
"Star Wars") Audio Signal Proces­
sing Station presented by Andy 
Moorer, John Snell, and Curtis 
Abbot - three of the better minds 
in computer music.

The Lucasfilm digital audio 
signal processor-synthesizer, now 
being built, is intended for use 
in film sound and music proces­
sing. The processor sub-units 
consist of a controlling computer 
with a high-resolution graphics 
terminal, a real-time digital con­
sole that is software reconfigura­
ble, disk storage with around 300 

Megabytes capacity, and a high­
speed audio signal processor. 
This audio system appears to be 
quite powerful, fast, and flexible 
with capabilities of recording, 
generation, modification, and 
analysis of sound.

The conference concerts en­
compassed quite a variety of com­
positions and performances. There 
were pieces for tape, live instru­
ments, tape and live instruments, 
tape and dancers, tape and slides, 
as well as one for live digital 
synthesizer (performed by Jon Ap­
pleton). The dancers from NTSU 
were exceptional. Compositions 
ranged from rather perceptually 
complex to minimalistic. A large 
number of pieces employed compu­
ter-assisted compositional proces-

One different and entertain­
ing composition, Any Resemblance 
1®. Purely Coincidental for piano 
and tape by Charles Dodge, had a 
computer-synthesized operatic 
voice based on an old acoustic 
recording of "Vesti la Giubba" 
from Leoncavallo’s Pagliacci. 
The essential ingredient of the 
piece, the interaction between the 
live performer and the tape, 

obvious and at times humor- 
"...a computer-synthesized 
searches for an accompani- 

with the original orches- 
an, with the (live) piano, 

with copies of itself and with 
other computer sounds."

There was a noticeable lack 
of compositions realized by hybrid 
systems (computer controlled ana­
log modules). The outstanding 
exception was Colors by Wayne 
Slawson. Colors is a set of vari­
ations based on a structure of 
sound colors with many of the 
"colors" being speech-like. It 
seems natural that a composer 
using a hybrid system would con­
centrate on an analog module that 
is rather different from its digi­
tal correspondent - the filter.

Since the composer has per­
formance responsibilities for a 
tape realization, the performance 
and the computer generated timbres

are of as much interest to some as 
are the compositions. While com­
puter generated sound is still in 
its infancy, some of the tape (or 
tape plus live) pieces played at 
the conference concerts displayed 
excellent technique. It appears 
that even though Stanford Univer­
sity and IRCAM are still the lead­
ers in computer generated sound 
research and technique, other com­
puter music centers or studios are 
making a significant contribution 
through new compositions.

Concurrent with the confer­
ence papers were a concert gallery 
and exhibits. At the gallery, a 
number of compositions were played 
with the order programmed random­
ly. Some pieces had program notes 
displayed on CRTs and another was 
played through multiple speakers 
suspended from the ceiling. The 
exhibitors included Alpha Centau­
ri, Casheab, Digital Keyboards, 
Fairlight, and New England Digi­
tal. These companies represent 
the major commercial digital syn­
thesizers currently available.

This conference did not seem 
to have the excitement of so much 
being new, or the camaraderie of a 
small exclusive group of the ear­
lier conferences; however, it was 
well worth attending. The papers 
and pieces were generally better 
and more accessible than in the 
past. The conference was well 
organized and the NTSU facilities 
were outstanding. As a bonus, 
without computer assistance, the 
renowned NTSU One O'clock Jazz Lab 
Band presented a special, hour 
long concert for the ICMC con­
ferees.

The 1982 International Compu­
ter Music Conference will be held, 
for the first time in Europe, in 
Venice, Italy. Tentative plans 
are to charter a plane from the US 
to Italy. If you wish to attend, 
watch for announcements in Poly­
phony , the "Computer Music As­
sociation Newsletter" (PO Box 
1634, San Francisco, CA 94101), 
and/or the Computer Music Journal 
(MIT Press, 28 Carleton Street, 
Cambridge, MA 02142). A

ON LOCATION DENTON, TEXAS 
The 1981 International 

Computer Music Conference
by Don Wilson

The 1981 International Compu­
ter Music Conference was held in 
Denton, Texas, November 5-8. The 
conference, hosted by the North 
Texas State University School of 
Music, was attended by approxi­
mately 300 composers, theorists, 
engineers, programmers, and others 
from all over the U.S. as well as 
several foreign countries.

There were over 50 papers 
presented and six concerts, in­
cluding special performance 
HPSCHD by John Cage and 
Hiller. Cage also gave a 
with slides, "Composition 
respect", as a part of 
concert.

The general topics 
papers were Compositional Ap­
proaches, Compositional Philoso­
phy, Studio Reports, Computer- 
Assisted Composition, Musical Data 
Structures, Computer-Assisted In­
struction, Synthesis Hardware and 
Signal Processing, Real-Time Syn­
thesis, Psychoacoustics and Sound 
Analysis, Computer-Assisted Analy­
sis, and Music Notation and Print­
ing. Tutorials were also given at 
the beginning of the conference 
for those with little or no ex­
perience in computer music.

When Computer Music Confer­
ences began in the mid-seventies, 
the most innovative 
be emanating from universities; 
however, some of the most inter­
esting work presented at the 1981 
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