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INTRODUCING... TWO-CHANNEL ANALOG DELAY UNIT
FOR AMBIENCE SYNTHESIS AND DELAY EFFECTS

FEATURES

* TWO INDEPENDENT CHANNELS

* 3072 STAGES OF DELAY PER 
CHANNEL

* ADJUSTABLE INPUT AND OUTPUT 
LEVELS WITH INPUT OVERLOAD 
INDICATION

* INTERNAL OR EXTERNAL VOLT­
AGE CONTROLLED DELAY TIME

* COMPANDOR IN EACH CHANNEL
* 3 MODES/CHANNEL WITH ADJUST­

ABLE MIX
* CONVENTIONAL REVERB OUTPUT 

FOR MUSIC EFFECTS
If you haven't heard what analog 

delay can do for home music reproduc­
tion, you're missing something. Let's face 
it, stereo in your living room is flat and 

2 dimensional. Without the mixture of di­
rect and delayed sounds that a large hall 
provides, almost all music reproduced in 
the. home is lifeless. Quadraphonics has 
not proved to be the solution to this 
problem. The recent developement of 
bucket-brigade semiconductor techno­
logy has made it possible to offer a rea­
sonably priced delay unit that can trans­
form your listening room into a con­
cert hall. Using your present stereo 
system, the 2AS-A, and whatever you 
have in the way of 2 additional speakers 
and 2 channels of power amplification— 
you have all the parts to put together an 
ambience system that is capable of creat­
ing the kind of 'space' you enjoy music 
in. You don't need state-of-the-art com­
ponentry to enjoy an ambience system. 
The secondary power amplifiers and 
speakers can be of very modest perfor­

mance and yet still serve to create 
strikingly realistic spaciousness in your 
listening room. If you don't have 2 extra 
power amp channels on hand, we offer 
several low cost, low power amps in kit 
form that would be ideal for this pur­
pose.

Although the 2AS-A has been de­
signed for use in music reproduction 
systems as an ambience synthesizer, its 
voltage controlled clock and mixing capa­
bilities allow it to be configured in a 
number of ways for delay effects such as 
phasing, flaging, chorous, and vibrato. Ex­
ternal voltage control for special effects 
must be user supplied.

■ The 2AS-A is sold in kit form only 
and includes the circuit boards, com­
ponents, chassis (111/2" x 10" x 4"), 
cover 120VAC power supply, assembly 
instructions and application notes.

2AS-A Analog Delay Unit 
$250.00 ppd. Cont. U.S.

Southwest Technical 
SBUIVc Products Corp.
219 W. Rhapsody, San Antonio, Texas 78216

London: Southwest Technical Products Co., Ltd. 
Tokyo:Southwest Technical Products Corp./Japan

I-------------------------------------------------------------------------------------1
MAIL THIS COUPON TODAY

j  Enclosed is $_____  or BAC // j

j Qor faster Charge 'Bank ft---------- Expire Date-------------  |

j NAME | 

j ADDRESS|

I CITY_________________________________ STATE______ZIP------------------ I
I SOUTHWEST TECHNICAL PRODUCTS CORPORATION
I Box 32040, San Antonio, Texas 78284 I
I____________________________________________________________________I
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SYNTH SOUNDING A BIT DULL?

The Phasefilter is designed to add 
excitement to your sound!
It’s a well known fact that it takes a lot of 
synthesizer modules to duplicate the com­
plexity of non-electronic sounds. A lot of 
these complexities occur at a fairly low per­
ceptual level and contribute greatly to the 
character or timbre of the sound. Subtle 
complexity is the key to interesting music.
Enter the Timbre Modulator.
A device especially made for animating the 
sound in subtler ways than the usual effect. 
Our Phasefilter offers a choice of four 
phaseshift/filter arrangements, a highly ver­
satile Digital Pattern Generator, an LED bar 
graph display, and more. Professional qual­
ity, of course. Ninety-nine dollars PPD USA.
Sound Imagination From:

BLACET S.ch

18405 OLD MONTE RIO RD. 
GUERNEVILLE, CA.
95446

In keeping with the "feedback" 
spirit of POLYPHONY, here is a short 
letter of praise- criticism- info. First 
of all, I am glad to see that you guys 
have caught up with your issues. The 
July/August publication was one of your 
best yet (love that cover!). The whole 
format is far more polished as of late, 
and I am glad to see more and more 
advertisers with each issue. I think 
this is a good move on their part as I 
feel that POLYPHONY tends to reach those 
of us in electronic music who are really 
concerned about the maturation of the 
medium. As I stated in my "Jot" article 
(by the way, that was another great 
cover) the free exchange of ideas is of 
the highest import to any art. I feel 
that your magazine will become the 
"paper telephone" of the electronic 
music world - it is doing so already.

There is one thing you have yet to 
clean up - your justification! The 
spacing between your words is sometimes 
galactic! If there is anything to fault 
POLYPHONY on, that is it. 'Nuff said.

John Mitchell
San Luis Obispo, CA

REVIEW TACTICS

I would like to comment on a couple 
of reviews that have appeared in the 
last two issues. One is the review of 
Pat Gleeson's unreleased album. The 
other is the Roger Powell review, again 
of an unreleased album.

I realize that this is done more 
for political purposes than any others. 
That is, write a good review, and when 
enough of these appear the record 
company will be pressured into speedy 
release and distribution of the album.

But this also points out the 
fallicy of continuing in the corporate 
structures as they exist. Might it not 
be better for Gleeson and Powell to 
release albums privately and distribute 
them privately. When the big artists 
start going this route, that will signal 
the end of the corporate domination of 
the arts. As long as these people go 
through the whole record company 
routine, the corporations will continue 
to suffocate the arts.

3 REASONS WHY YOU NEED
OUR

IIIHIIIIIIII
Music:
IIIHIIIIIIII

NEW CATALOG.
............. .

Computers:
iiiiiiiiiiiiiiiiiiiiiii

i 11111111111111111111111 i
Components:
liilllliiiiiiiililllillii

We provide parts kits for the pro­
jects in Craig Anderton's widely ac­
claimed books, Electronic Projects 
for Musicians and Home Recording 
for Musicians. We also stock pZrts 
kits for many of the projects pre­
sented in his monthly Guitar Player 
column, as well as individual com­
ponents for those who like to start 
from scratch. Whether it's compres-

The CompuPro™ line from God­
bout Electronics is one of the most 
specified product lines in the micro­
computer industry; from Apple 
memory expansion to Z-80 CPU 
cards, we have something for your 
system. Our current product line in­
cludes static RAM for major busses 
like 5-100, Digital Group, H8, and 
SBC busses, along with S-100 buss

We stock resistors, low noise op 
amps and other I inears, capacitors 
(electrolytic, tantalum, mylar, poly­
styrene, and disc), TTL and CMOS 
ICs, memory and microprocessor 
ICs, regulators, Vector equipment 
(including enclosures), specials that 
represent exceptional values, and 
too many other parts and kits to 
mention here.

products such as a 2708 EROM 
board, color graphics board, dual 
serial and triple parallel + single 
serial I/O boards, two different CPU 
cards (Z-80 and 8085), shielded/ 
doubly terminated motherboards, 
memory management board, and 
much more. When it comes to pro­
level computers, we supply pro­
level equipment.

sots, tone controls, fuzzes, mixers, 
ring modulators, phase shifters, or a 
batch of other projects, we've got 
'em in our MusiKit™ line. . . and at 
the right price.

Illlllllllllllllllllllllllll 
m ♦ All of This is REAlly oidy tIie 
Tip of The icebcRq, as you'll see whs* 
you RECEIVE our Iatest cataIoe,. It's 
Tree; just sene! us youR name anJ Ad- 
dRSS, WE'll TAks CARE of ThE REST. If 
you RE IN A huRRy, ENcloSE 41 c IN 
STAMPS foR 1st cIass dslivERy.

Illllllllllllllllllllllllllll

I realize that I get somewhat 
overenthused about this possibility. But 
such is the way of the revolutionary. 
And you, as a publication dealing with 
computer applications, must understand 
the possibilities that the computer can 
realize. That is, you can see how the 
computer can totally transform society. 
When the home computer becomes as common 
as the telephone, the changes will be 
swift and all inclusive. So it is in the

But it is going to take the efforts 
of a lot of people to bring this to full 
potential. That means people who are 
"names" as well as those who are not yet 
stars. As long as people continue to kow 
tou to the corporate interests, this 
cannot occur.

So I say to Pat Gleeson and Roger 
Powell, screw those record companies, 
pay them back in kind for what they are 
doing to you. If the record companies 
were really interested in you as an 
artist then there would be no problems 
with releases. But since they are only 
interested in sales, and not in minority 
markets such as synthesizer music, you 
owe them nothing and should act in your 
own interests.

Well, deep breath as I calm down. I 
feel very strongly about this. I get 
tired of hearing nothing but disco on 
the AM stations, nothing but hard rock 
on the so-called "progressive" FM 
stations, and so on. And I get tired of 
a few monopolies controlling what I 
listen to, what I buy in the stores, and 
what gets recorded in the first place. 
Guys like Mike Danna, Mark Petersen, 
Robert Banks aka Greenberg, Mike 
Gilbert, and I don't know how many 
others are already in the vanguard of 
the revolution. Gleeson and Powell (and 
Eno and Fripp and Schulze and everyone 
else) are welcome to take part.

Chuck Larrieu
Gorte Madera, CA
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tell them you saw it in POC/PHONY!!

--------- vocoder plus

Roland presents a totally new concept in polyphonic 
keyboards with the introduction of the Vocoder Plus, an 
instrument that combines vocoder circuitry with two other 
tone-generating sections (string, human voice) to achieve a 
dramatic and usable effect. Each of the three sections may be 
independently assigned to cover the whole keyboard, or either 
the upper or lower half. In addition, each half of the 
keyboard feeds into its own output so that the Vocoder Plus 
can be run in stereo. The Vocoder Plus contains a balance 
control between all sections as well as vibrato controls that 
allow selection of rate, depth, and delayed vibrato.

The string section produces orchestral string sounds with 
independent control of tone and attack time. The release time 
is shared with the human voice section. In the human voice 
mode, a lifelike chorus of human voices is produced with one 
female and one male chorus on the upper half of the keyboard, 
and two male choruses on the lower half. The vocoder section 
processes the spoken or sungs human voice, and uses this 
information (or program) to modify another musical signal 
(known as the carrier). The vocoder section uses the 'human 
voice' signal as its carrier, but will also process an 
external signal if desired. The microphone input will accept 
either phone plug or XLR connector.

In a live performance, the Vocoder Plus can be used to 
strengthen a band's vocal capabilities by literally adding a 
chorus of voices singing the same part. The String and Human 
Voice sections offer additional enhancement. The list price of 
the Vocoder Plus is $2695. For more information, contact: 
RolandCorp US, 2401 Saybrook Ave., Los Angeles, CA 90040.

------ price reduction------
Eventide Clockworks is pleased to announce a reduction in 

the list price of the model H910 Harmonizer. A unit complete 
with digital pitch ratio readout and second output (delay 
only) will now cost only $1500. The previous price was $1865. 
This price decrease is made possible partly by a reduction in 
material costs, and partly by improved production methods 
allowed by product standardization. Eventide expects to be 
able to deliver the H910 Harmonizer with readout and second 
output 'off the shelf. For more information, contact: 
Eventide Clockworks, Inc., 265 West 54th Street, New York, NY 
10019.

-synthesizer seminar
Polyphony columnist Craig Anderton, nationally known 

author on the subject of musical electronics and all around 
good guy, will conduct a seminar on "Synthesizer Basics" in 
Concord, California on January 16, 1980. Topics will cover 
basic synthesizer concepts, keyboard synthesizers, and mating 
synthesizers to conventional instruments such as guitar and 
woodwinds. For more information and free tickets, call 
415-676-3151 or write Mau's Music, 1450 Monument Blvd., 
Concord, CA 94520.

—performance synth

Korg announces a new concept in performance oriented 
keyboard instruments: the new KP-30 "Sigma" monophonic 
synthesizer. The Sigma features nineteen mixable voices which 
can be used separately or in stereophonic unison for a sound 
previously never heard from a performance instrument. The 
KP-30 utilizes two separately tunable VCOs with six 
sub-octaves, and a separately programmed synthesizer module 
(waveshaper, VCF, VCA, and EG) for each voice! Moreover, each 
voice is user variable in its most important parameter (eg. 
Fc, Attack, etc.).

Voices are divided into two groups with separate outputs: 
Instrument (conventional acoustic instruments) and Synthe 
(synthesizer voices). A mono output is also available. The 
Synthe section features voltage controlled low pass and high 
pass filters. Twin joysticks control pitch bend, modulation by 
LFO, modulation by noise, and filter cutoff frequencies. Other 
exciting features include programmable touch sensitive 
keyboard, single/ multiple triggering, sample and hold, ring 
modulation, and full interface patching.

Whether you want the sound of a flute, tuba or electric 
bass, the sound of four seperately programmed synthesizers — 
or all of these at the same time — they are yours instantly 
with Korg's new Sigma synthesizer. Suggested list price is 
$1400. For more information, contact: Unicord, 89 Frost 
Street, Westbury, NY 11590.

portastudio & catalog—
The Tascam division of Teac has announced their M-144 

Portastudio which is a combination four-in two-out mixer and 
multi-track (4 track) cassette recorder that weighs less than 
20 pounds. The Portastudio is a musical instrument on which up 
to 10 musical instruments or vocals can be recorded using Teac 
simul-sync "ping-pong" recording with only one-time dubbing 
for each instrument. Dolby and double speed recording are used 
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to obtain better than average quality from the cassette 
recording format. It is a versatile creative tool that can be 
used by musicians, composers, audio-visual technicians, 
educators, and recording artists.

Also available is a new product brochure for the Tascam 
series Professional Products by Teac. Recorders such as the 
35-2, 40-4, 80-8 and consoles like the model 5 and model 3, as 
well as many other products, are explained in detail with 
panel close-ups and color layout throughout. The book is being 
sent to dealers nationwide as well as consumers who inquire 
about Tascam products.

For more information, or a catalog, contact: Teac 
Corporation of America, 7733 Telegraph Rd., Montebello, CA 
90640.

guitar processor

------- mic isolation---------

Tensimount is a device of particular interest to 
musicians and sound reinforcement specialists, because it 
solves many on-location problems which plague the production 
of quality concert sound. Tensimount allows isolation of all 
mics up to 1 3/8 inches in diameter at greater than 20 dB, 
making it possible to isolate all microphones in a setup 
without complications. Tensimount adapts all microphones to 
fit into readily available 3/4 inch clamps; complete 
standardization of microphone clamps for your sound system is 
the result. Isolation of vocal mics which must be unclipped 
and hand-held by the performer is possible with Tensimount, as 
is emergency mounting of mics where space or number of stands 
is limited.

Microphone isolation, long appreciated by studio workers, 
has been neglected in live music where monitors, speakers, 
flimsy stages, drum sets, and instrument amps make shock 
mounts a much greater necessity. In general, all mics used in 
live music applications should be isolated. Tensimount, a 
simple, sturdy, unobtrusive device now makes this possible 
at an affordable price!' Suggested price is $9.95 with storage 
box and instructions. For orders or more information, contact: 
Brewer Instruments, PO Box 163, Newton Highlands, MA 02161.

-----module giveaway-----
Aries Music announces their first contest, the subject 

being discovery of interesting uses for their AR-334 Sequencer 
and AR-335 Switches modules. The AR-334 is a 
potentiometer-memory, 8 step by 2 row sequencer with position 
gate outputs along with reset and run, enable & step inputs. 
The AR-335 is a unique set of 4 bidirectional switches: 2 SPOT 
(pulse controlled), 1 SP4T (pulse controlled), and 1 SP4T 
(voltage controlled).

Contestants will be asked to submit a block diagram for a 
patch which takes advantage of as many features of these 
modules as possible, while producing a musically interesting 
and useful result. The twenty best patches and their 
descriptions will be published and sent to all the contest 
entrants. The five finalists will have their patches and 
descriptions published in Polyphony, whose readers will be 
invited to vote for the best patch. The winner will be able to 
select $600 worth of Aries Music modules. (Which, coincidently 
enough, is the value of one each, Sequencer and Switches, 
assembled, or three modules in kit form.) The finalists will 
be selected by Bob Snowdale, president of Aries Music, Ron 
Rivera, designer of the modules, and Mark Styles & Ken Perrin, 
noted Boston area composers of electronic music.

For more information, contact: Aries Music, PO Box 3065, 
Salem, MA 01970, (617) 744-2400.

6 poiypHQNy—--------------------

H.E.A.R., Inc. brings the fuzztone to the '80s with the 
Zeta PolyFuzz. This hexaphonic fuzz unit is a six channel 
modifier for the electronic guitarist who is ready for hex 
processing. The Zeta PolyFuzz's array of sounds offers the 
guitarist a world of timbral possibilities at an affordable 
price. Operating with most hex pickups, the PolyFuzz generates 
five different kinds of fuzz for each string on the guitar, 
allowing the guitarist to play rich, distinct chords and 
harmonies. The PolyFuzz's incredibly wide range of pitches and 
overtones complement and enhance other guitar effects such as 
flangers and phasers.

The effects offered are Sub-Octave Sawtooth, Unison 
Sawtooth, Skysaw (an octave up effect that changes with your 
picking attack), Sub Octave Pulse (a modulated pulse wave), 
plus traditional overdrive, and the clean pickup sound. 
Separate mixing controls for high (E, B, G) and low (D, A, E) 
strings are side by side for ease and flexibility of control. 
On all fuzzes except the traditional, a dual sustain control 
adjusts the amount of sustain or dynamic following. Multiple 
access jacks on the back, including dual envelope follower out 
and stereo out allow for flexibility in patching. Fast stage 
accessability and solid construction assures the guitarists of 
superb live performance capability. The unit uses 3.5 inches 
of rack space.

For more information, contact: H.E.A.R. (Holt 
Electro-Acoustic Research), Inc., 1122 University Ave., 
Berkeley, CA 94702.

universal power supply-

The A/DA PowerPlug-5 is the first universal battery 
eliminator designed for the musician who uses 9 volt battery 
powered sound modifiers and pre-amps. Capable of powering up 
to five devices simultaneously, the A/DA PowerPlug-5 overcomes 
the problems of using batteries and one-accessory battery 
eliminators, providing a single, compact, light weight, 
cost-effective unit. Also provided on the rear panel are two 
grounded AC outlets to provide power for devices with built-in 
supplies.

The A/DA Rower?lug-5 is compatible with devices having 
external power jacks as well as devices that have no means for 
running from external power, as the power is brought into the 
sound modifier via its input jack. No special modifications to 
any device which may void its warranty, such as installing 
power jacks or transformers, are necessary. Also, there is no 
longer any need for having different different battery 
eliminators with their various power ratings and connectors 
that are only suited for the specific device that they were 
designed for.

A fused power supply for protection against AC line 
transients, a grounded AC cord for safety, short circuit proof 
input and output terminals ensure the musician that A/DA 
reliability is designed into the PowerPlug-5. Housed in a 
rugged attractive ABS enclosure, the PowerPlug-5 also includes 
an LED power indicator. The PowerPlug-5 comes complete with 
five 18" stereo cords and four 18" mono cords, a user's 
manual, and a one year parts and labor warranty. Suggested 
retail price is $149.98. For more information, contact: 
Analog/ Digital Associates, 2316 Fourth St., Berkeley, CA 
94710.
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cord analyzers------ -

The CA-2 and CA-3 Cord Analyzers have been designed to 
provide a fast, accurate means of testing the two most 
commonly used audio cables. The CA-2 checks guitar cords (or 
any cord with phone plugs on each end). Three LEDs give a 
visual indication of the cords condition as it checks for 
continuity and shorts. Housed iff a compact bakelite enclosure 
and powered by a single 9 volt battery, the CA-2 lists for 
only $19.95. The CA-3 checks microphone cords with three 
conductor XLR connectors on both ends (one male and one 
female). Five LEDs are provided to give instantaneous readout 
of the cords condition. Each of the three lines is checked for 
continuity and shorts to any other line. The CA-3 operates on 
two 9 volt batteries, is housed in a black bakelite enclosure, 
and lists for $29.95. For more information, contact: 
Polyfusion, 160 Sugg Road, Buffalo, NY 14225.

Change of Address?
DON T MISS YOUR ISSUE OF

POiyPHONY
When writing to change the address on your POLYPHONY 
subscription it is important that you enclose the mailing 
label. Our computer cannot locate your name on the sub­
scription list without it.

ATTACH OLD LABEL HERE OR PRINT
Name CODE NO. 
Address,  —_______ _____________________
City------------ ------ State Z ip

- - - - - - - - - - - - - NEW ADDRESS- - - - - - - - - - - - - - -
Name _

Addre s s

City State Zip 

POUPHONY
Return to: RO Box 20305

City, OK 73156 ■ ■
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Home Studio 
Techniques

byBrian Folkes

MAXIMUM MUSIC 
from

MINIMUM EQUIPMENT...
One of the main reasons musicians/composers purchase 

synthesizers is to create and realize their own compositions. 
But unless you own a multi-track studio or a computerized unit 
with multi-tracking capabilties, you may still have a problem. 
Hopefully this article will help alleviate some of the 
problems. The single biggest problem facing a potential 
electronic music composition is noise. Equipment noise...tape 
noise...noisy noise. Unless you -have an inheritance or 
invested in Xerox during their first year, you probably are 
limited to the quality of equipment you can get your hands on. 
I'm going to show how some of the noise can be eliminated. 
This, coupled with recording technique, a little music theory, 
and some good maintenance habits can go a long way in helping 
you make cleaner sounding recordings.

Composing
Before we get into multi-tracking itself, let’s cover a 

few basics. In addition to tape recording techniques, much of 
the clarity of your recorded work will come from your 
compositional technique. For a recording to sound full you 
must put as much on each track as possible unless, of course, 
the piece or section is intended to sound sparse and 
uncluttered. Uncluttered. Now there's a key word. On one 
hand I suggest putting as much into the recording as possible 
and then I contradict myself by saying to keep all of the 
musical lines and ideas clear, distinct, and uncluttered. All 
of this means that, as in symphonic writing, a melody, 
counterpoint, rhythmic line along with harmonic support and a 
bass line are generally all that is being heard musically at 
one time. However, several instruments may be playing the 
same parts; this is known as compositional 'voice doubling'. 
The counterpoint line, for example, may be scored for 
clarinet, oboe, bassoon and cello. By applying this technique 
to electronic music, you can have the same line or idea 
occuring in multiple VCOs to add to the fullness of the line 
in much the same way a composer will score a melody and employ 
several instruments to play it. Melody, counterpoint lines 
and bass lines are easy. Some oscillators have simultaneous 

waveform outputs to add to the fullness; additional VCOs can 
be offset by an interval. However, harmonic background 
presents a problem for which two solutions come to mind. The 
first is a compositional answer; write independent lines that 
imply harmonic progression much the same way Bach wrote 2 and 
3 part inventions. The other is with equipment; with this 
method you are only limited by the type of synthesizer and 
other musical instruments you own, plus keyboard ability if 
you will use more than one keyboard. Since most of us still 
don't have polyphonic synthesizers, it is a problem using VCOs 
to lay down 3 or 4 part harmony. It takes too many tracks. 
If you have an electronic piano, organ or guitar, you can 
interface it to your synthesizer for producing full chords. 
Better yet, many of the newer organ/synthesizer hybrids 
include gate outputs specifically for external processing. If 
all you own is a synthesizer with 2 or 3 VCOs and a 
multi-modal VCF or two, you are on your way to establishing a 
harmony background for your work.

-FIGURE 1

Before we get into the actual mechanics behind this let's 
cover a little bit of music theory. Take a look at the C 
major scale and chords in figure 1. Three chords are major 
sounding: C, F, and G (these chords are composed of a minor 
3rd over an interval of a major 3rd). Three of the remaining 
chords are minor: Dm, Em, and Am (a major 3rd over a minor 
3rd). The last chord is diminished: B (minor 3rd over a minor 
3rd). In actual chordal functions there are 3 primary chords, 
the others are variations. Refering back to figure 1, the iii 
(Em) and vi (Am) chords are similar in function to tonic I 
(C). The iv (F) is similar to ii (Dm) and vii (B dim.) is 
related to V (G). By therefor restricting your use to only 3 
chords- I, ii and V- you have a very basic harmonic structure 
to work with. If you are using tracking VCOs, however, you 
will have to use, for example, all major chords so it is no 
problem substituting IV for ii. (Ah yes...the old I, IV, V 
progression.) Now these chords tend to get pretty bland and 
colorless after a while. But since most popular music is 
based on these 3 chords they will serve a useful purpose. Now 
by using a sequencer programmed for root progressions and tied 
to 3 VCOs tuned to a major chord, we will have a recurring 
harmony pattern. By setting some stages to minimum, we can 
create rests and the run will be syncopated. If you think 
that I-IV-V is boring, wait till you hear them over and over 
and over and over...there is another solution. This time use 
a keyboard tied to 3 VCOs still tuned to a major chord. If 
you only have 2 oscillators it's no problem. The most easily 
deleted note of any chord is the fifth above the root. In 
harmony, due to the overtone series, the interval of the fifth 
is always implied whether it's there or not. Obviously it's 
better to have it there. (Back to fullness again.) However 
it can be left out. Alternatively you could use your 
multi-modal filter to accentuate that harmonic in the VCO that 
is tuned to the root. With your filter set to oscillate and 
track the keyboard, this will serve as an extra VCO. With the 
VCOs tuned to a major chord, pressing any note will form a 
major chord with the note you pressed as the chordal root. 
Hit C and out comes a C chord. Pressing A flat will likewise 
result in an A flat chord. Fantastic!!! As long as you are 
writing only with major chords you've got it made; however, 
most composers don't write that way. Again, a little music 
theory helps. If you've ever arranged music for 4 voices or 
have had to write Bach-type chorales, then you are aware of 
voice doubling, or adding notes that are not specifically in 
the basic chord structure. A tonic C chord being scored for 4 
voices could have the C doubled, or you could add a B to make 
the chord a C major 7, or add an A to make a C6 chord. With a 
minor chord you can always add the natural 7th, so a Dm could 
be scored with an added C to make the entire chord Dm7. The 
upper 3 notes (f, a & c) spell out an F major chord as 
depicted in figure 2. Therefore, since a minor chord can
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always have a 7th added, and have the last 3 notes spell out a 
major chord, then one track for the harmony part will consist 
of major chords and the second track will have the bass line. 
This bass line will then determine whether the harmony on the 
first track is major or minor. If you have two keyboards, one 
will have the bass patch while the other will have a harmony 
part. If the progression is I-IV-ii-V-I, play C-F-F-G-C on 
the chord programmed keyboard. The bass line will then be 
C-F-D-G-C as written in figure 3.

Let me backtrack a bit. The method used for major and 
minor chords works great. But...not all chords are just major 
or minor. There are diminished 7ths, major and minor 7ths, 
augmented, half diminished, 9ths, 11ths, major 7ths with sharp 
9ths and flat 11ths, etc. The only way to get these chords 
would be to have more VCOs tracking at the interval that you 
want. When the more complex chords come up open the mixer 
input they’re in and lower the note(s) you don't need.

Recording
Now that we have a way to establish harmonies and bass 

lines in just 2 tracks, let's try to put something together. 
There are 2 methods for overdubbing. The most preferable is a 
tape recorder with at least 4 tracks that can be synchronized 
with each other. Such a unit would be the TEAC A3440. 
However, after you've spent your allowance on synthesizers you 
might not have the $1600 for the TEAC. Well don't give up. 
The other method for multi-tracking is available on most 
stereo machines. That is called sound on sound (S.O.S.). The 
trouble with S.O.S. is that it's rfbisy. The Sound on Sound 
technique is based on bouncing your recorded track back and 
forth between the left and right channels adding a new musical 
line with each channel transfer. Practically speaking, the 
first voice is recorded on the left channel. When satisfied 
with your performance and volume level, the tape is rewound to 
the starting point. The recorded part is played back and 
recorded along with a new part onto the right channel. Voice 
one is now on both channels but voice 2 is only on the right 
channel. Also, the parts on the right channel have been time 
delayed due to the distance between the record and playback 
heads during the transfer process. Thus, the tracks can never 
be played back as stereo; the last channel recorded will give 
you your composite mono mix. Now voices 1 and 2 are played 
back and recorded along with another voice onto the left 
channel. The procedure is repeated until you finish the piece 
or can't stand the noise, which ever comes first. Since every 
voice is re-recorded several times, the noise level and 
quality loss due to every track transfer builds quite rapidly. 
How many tracks can be built up is dependent upon how clean 
your machine is, the quality of tape used, plus other factors 
to be covered later under tape maintenance. Most 3 head 
stereo tape recorders come equipped with a provision for 
S.O.S., generally a switch marked 1-4 & 2-3. (if your 
recorder doesn't have this provision, both SONY and TEAC make 
an adapter for most recorders so they can do S.O.S.) On my 
tape recorder- AKAI 4000DB-the output from the synthesizer 
mixer connects to my left line input on the back of the 
recorder. The monitor switch is set to source and S.O.S. is 
on. The volume level is set now on the V.U. meters. Very 
Important!!!!!! Volume levels are the key to good clean 
recordings. Since the sound will degenerate every time you 
bounce the tracks, record the least important parts first; 
save the most important parts for last. If the first track 
peaks on the V.U. meters at Odb, then with each subsequent 
voice set back the volume control somewhat. This way a good 
blend will occur plus the volume won't end up distorting your 
later voices that are added. With good levels, a clean 
machine and using a brand of tape recommended for your 
recorder, compositions of 5 to 8 tracks are possible without 
having the noise override your composition. Once your piece 
is recorded and edited (covered in detail later) you should 
master your tape onto another reel to reel or quality cassette 
deck. Since you'll be adding another generation, it'll help 
if your master machine has a dolby noise reduction unit. 
Another helpful hint especially for S.O.S. recordings- always 
record at your highest tape speed. This uses more tape, but 
now is not the time to be frugal with tape. Using the higher 
speed (most stereo recorders will have 7h i.p.s. as their top 
speed, some even have 15 i.p.s.) will increase your signal to 
noise ratio and will give you a wider frequency respose and 

less wow and flutter.
The ultimate semi-pro recorder to use is a four track 

synchronized reel to reel. A machine such as the TEAC A3440 
coupled with a 6 to 8 input 4 output mixing board will result 
in excellent quality tape recordings. To have a quad deck is 
not enough. The recorder must be able to play back any of the 
4 tracks with the record head while other material is being 
recorded at the same time. This function is marketed under 
several trade names such as Simul-Sync, Sei-Sync, and 
Multi-Sync. In these modes, the record head is used 
temporarily as a playback head to allow "time-aligned" 
monitoring of previously recorded tracks. The record head has 
a limited playback frequency response so the highs are lost, 
but when the sync mode is disengaged the normal playback head 
with a full frequency response is engaged. As with S.O.S. the 
first voice is recorded alone on track 1. The tape is rewound 
and channel 1 is then placed in sync and channel 2 is ready to 
record the second voice. This procedure will result in 4 
perfectly synchronized tracks of music, all first generation. 
With at least a 4 input mixer, each track has its own volume 
control during mixdown. The beauty of this recorder is that 
you don't have to stop with just 4 tracks. Ten tracks of 
material can be recorded with 4 tracks being first generation 
and the other tracks only second generation. Remember, 10 
tracks using S.O.S. will make the first track 10 generations 
away, the second track 9 generations away, and so on. To 
achieve 10 tracks on your four track machine, record your 
first three voices on the first three channels. With all 
three tracks still in sync, set the output assignment channels 
on the mixer so all three tracks will mix down to channel 4. 
Set up your 4th voice to go into channel 4 also. Channel 4 
will now consist of voices 1, 2 and 3 (all second generation) 
plus voice 4 (first generation). Now put channel 4 into sync 
and take the first 3 channels out. Record voice 5 onto 
channel 1, and voice 6 on channel 2. Set the output channel 
assignments for tracks 1 and 2 to mix down to channel 3 along 
with your new input for voice 7. Now channel 3 will have 
voices 5 and 6 just second generation and voice 7 will be 
first. By repeating this procedure you'll end up with channel 
one consisting of the 10th track of material at first 
generation and channel 2 will have voice 8 at second and voice 
9 at first generations. As with S.O.S., record the less 
critical parts on the tracks that will become second 
generations. Also it is still important to set proper levels. 
Since you now have up to four different voices on one volume 
control and the voices will be of different generations, it is 
imperitive that the levels of the individual parts be correct. 
Once mixed to another channel with more material, only the 
overall volume of that channel can be changed. If 10 tracks 
isn't enough for you, further submixes can yield 20 voices, 4 
of which will be first, 6 will be second and 10 will be third 
generations. Again, remember you'll have even less control 
over the individual volume than before. With 20 tracks, 10 of 
these will be on one channel and volume control alone!

Arranging
Now that we have some tools and a way of multi-tracking, 

lets put it all together. Figures 4 and 5 are excerpts from a 
score to the "Overture From Tommy" to be realized on the 
synthesizer. It is scored in these two examples as it would

FIGURE 4----------------------

pcLypHONy November /December 1979 9



be scored for conventional instruments. Figures 6 and 7 are 
rescored and broken into components necessary to multi-track 
with. Compare figure 4 to 6. The only moving voice in the 
rhythmic chord pattern is the resolution of the suspended 
fourth (F to E in the C chord). Two VCOs are used. In the 
first track the VCOs are tuned to a fourth (C and G); in the 
second track the VCOs are tuned to octaves. The other two 
tracks consist of only one VCO. Which voice should be 
recorded first? If using a 4 channel deck, it doesn't matter 
since only four tracks are being laid down. If a 8.0.8. type 
recorder is being used, it does matter. Since the syncopated 
pattern is established before the other voices are added, the 
top two parts are recorded first. System one will be recorded 
first since the C note is used in two other parts plus the G 
note is less important. Before starting to record I have 
found that working with a metronome to establish tempo works 
best. When the tape starts to roll I play four notes in time 
to the metronome before I play the downbeat. - This serves as a 
reference of tempo and downbeat for recording future tracks. 
The four beats are later cut out when the piece is assembled 
and edited.

--------------------- FIGURE 6---------------
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The two examples of figure 5 and 7 offer a different 
situation. First, notice the difference in the way the 
background harmonies are voiced. Figure 5 is more like the 
way chords would be structured for conventional instruments. 
Figure 7 is the way it has to be structured by the method 
outlined earlier. Notice that the harmonies are all major. 
Only the bass line wil^l determine whether the resultant 
harmony is major or minor. Also, figure 7 is scored for three 
tracks with capabilities for adding three more optional parts 
to be added first since they are less critical. If 8.0.8. is 
being used I would record in this order: optional harmony, 
counterpoint and lead. Then bass, harmony and lead. If a 
four channel reel to reel is used, record bass and harmony on 
channel 1, optional harmony and counterpoint on channel 2 
optional lead on channel 3 and main lead on channel 4.

Editing 
The final topic to cover is putting everything together 

through editing. To edit you have to have a splicing block 
such as the Edit-All block shown in figure 8. Other supplies 
include single edged razor blades (demagnetized, if possible), 
splicing tape, paper leader, and a soft lead pencil. The 
splicing machines are not recommended, as they have a tendency 
to mangle the tape at the splice point.

I have found that, contrary to all opinion, 90 degree 
splice cuts as opposed to 45 degree cuts work best for stereo 
or quad recordings. Consider: as the tape travels over the 
heads and the splice passes the playback head, a 45 degree 
splice will first appear over the right channel and will move 
toward the left channel. A slight panning effect is heard

10 FOUJFHONy

which is most noticable at slower speeds. This sound, while 
not that objectionable, nevertheless will call attention to 
the fact that a splice has been made. If the cut is at 90 
degrees, the right and left channels on the tape will reach 
the playback head at the same time. I have never experienced 
any popping or clicking noises since editing this way.

Where to splice is the next problem. The answer is 
entirely dependent on what it is you're editing. Listen first 
to the tape. When you get to the part that is to be cut, put 
the recorder in the "pause" or "edit" mode. This will leave 
the playback heads contacting the tape so you can exactly 
locate the cut by rocking the reels back and fourth until you 
hear the beginning of the sound to be edited. Rock the tape 
back to just where the sound will begin. Carefully mark the 
tape with your pencil; don't mark the heads or use enough 
pressure to deform the tape or misalign the head. Repeat this 
procedure for the end of the edited section. Remove the tape 
from the machine and place the center of the mark in the 
center of the blade track you have selected to use on the 
splicing block. Make a good clean cut; repeat the process for 
the second cut. Remove the scrap tape, butt together the 
remaining ends, and apply a 3/8" length of splicing tape to 
the cut line. Remove air bubbles with your fingernail. When 
all looks secure, grab the tape by both ends and snap the tape 
out of the block. This won't hurt the tape and if the splice 
survives this shock it'll survive just about anything. Replay 
the spliced tape to make sure it was done right. Always save 
the cut out tape in case a mistake has been made.

Some things to watch out for when editing: Unless there 
is to be a change in volume from splice to splice, watch your 
VU meter to make sure the overall volume doesn't change during 
the splice. Also, always use the same type of recording tape 
throughout the piece. Tapes with different biases and quality 
will result in noticable splices. If you want silence between 
passages in your piece, don't use leader tape. Since leader 
tape has no magnetic qualities, tape noise will drop out 
during the leader section, calling attention to the splice. 
Rather, use blank tape for silence. This will maintain a 
constant noise floor (which most people will psycho- 
acoustically ignore) throughout the composition. With these 
things in mind, splices will be less obvious and will sound

Maintenance
These methods will help reduce the number of tracks to be 

used with the useful side effects of fewer generations, less 
signal loss, and less noise. However, improperly maintaining 
your tape equipment will dramatically increase your noise and 
distortion level. Two things that must be done regularly are 
cleaning and demagnetizing your heads. The instruction manual 
for your recorder will suggest how often to clean the heads 
and rollers. I find it best to clean them every time you 
finish a major session. Make sure you use denatured alcohol 
or a solution specifically for use on recording heads. 
Isopropyl or colored solutions leave deposits and film on the 
heads. Moisten a cotton swab with the alcohol and rub the 
entire surface of all the heads. Also clean all parts that 
the tape comes in contact with, including the capstan and 
pinch roller. Since the magnetic particles on the tape can 
magnetize the heads, it's also a good idea to get a head 
demagnetizer. Turn off the recorder and, starting with the 
erase head, move the demagnetizer in a tight circular motion 
past all the tape heads and metal parts in the tape path. 
Pull the demagnetizer slowly away from the heads, widening the 
circular motion until you are several feet from the recorder.

FIGURE

continued on page 20...
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The people w/io publish The Audio Amateur 
ire pleased to announce a NEW publication. . .

Speaker Builder
premiere first issue out February 15, 1980

IF ONE HALF THE CASH you spend on your audio 
system should be invested in your speakers, why not 
build them yourself? Nearly 100,000 Americans will do 
so this year—and you can too! Your dream speaker 
just may be possible only by doing it yourself. There's 
a lot of help around already and now this new quarter­
ly publication from the publishers of The Audio 
Amateur promises an assortment of articles that are 
comprehensive and a mix of both simple and advanc­
ed projects about all types of speakers.
★ Bass Reflex
★ Horns
★ Electrostatics
★ Transmission Lines
★ Infinite Baffle
★ Specials: Ribbon, Air motion transformers and 

many others.
★ All the basic data on passive and electronic 

crossovers.
There will be kit reports on building the many speakers 
and enclosures now available in kit form and a round­
up of suppliers of drivers, parts, and kits.
We have articles in hand that'range from the ultimate 
(650 Lbs each) to very simple extension speakers; from 
time delayed multi-satellites to horn loaded sub­
woofers. There will be modifications of many stock 
designs as well as resurrections of great classic 
designs out of the past.

We’ll be doing basic articles on the design theory 
behind each of the great classical speaker formats. 
And you'll find lots of reference data on design for­
mulas, crossover coil winding guides and much more. 
Speaker Builders will have a lot to say to each other 
in the column on tips, photos of systems, in the letters 
exchange as well as swaps of gear and data in the col­
umns of free classified ads.
Standard format 8'/- x 11" on good book paper, with 
clear diagrams and photos and all the data you need 
to build each project successfully and without undue 
hassle, Speaker Builder will be reader-centered and 
reader supported and NOT a thinly disguised 
marketing medium catering to advertisers. Ad ratios 
will never exceed 40% (the national average is over 
60%). Guarantee: if you are not satisfied with Speaker 
Builder the publisher will refund the unused portion 
of your subscription.
The price is $10 per year, and if you get your subscrip­
tion into our office before February 10,1980, the price 
is only $9.00—or two years for $16. This introductory 
rate will be withdrawn absolutely on February 10 so 
take advantage of this special offer while you can! On 
FebruarylO, 1980, the price goes up to $10 for one 
year, $18 for two years.

ORDER BLANK p10
SPEAKER BUILDER Magazine
P.O. Box 494, Peterborough NH 03458 usa

 Enter my charter subscription to SPEAKER BUILDER for one year at the special introductory rate 
of $9.00.

 Make that a two year charter subscription at $16.00.
 Check enclosed  Charge to my  MasterCharge Visa O charge card. Phone Orders: (603)924-6526

# □□□□ □□□ □□□□□□   Expire /___
Name______________________ ____ _____________________________________
Street & No. __ _________________________________
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A CONSTRUCTION PROJECT--------------------------------- ----

PERCUSSIVE------
-------NOISE VOICE

BY: JOHN BL ACET
Noise is something that engineers 

spend a lot of time trying to eliminate 
in audio circuits. At the same time 
noise is a very natural part of some 
musical sounds and nearly every 
synthesizer has some sort of simple 
noise module. It turns out that there 
are a lot of different types of noise, 
classified according to their spectral 
energy distribution. Most synthesists 
are familiar with white, pink, and 1/F 
noise. These are listed in order of 
decreasing higher frequency content. 
Further on down, we encounter brown 
noise.

Another way of differentiating 
between types of noise is by their 
degree of autocorrelation. This merely 
means how "together" they are, how the 
noise fluctuations at a given point 
relate to the previous fluctuations, as 
opposed to their degree of randomness. 
White noise is completely random and 
brown is highly correlated with the 
others in between. As we go from white 
noise downward, large changes tend to 
occur less often than small changes. 
Very Zen.

All these types of noises occur in 
nature. White and pink sounds are 
obvious; surf, rain, wind, etc. 1/F 
noise is interesting because its 
variations are typical of both human and 
natural events. Music based on 1/F 
noise tends to be the most interesting 
of "random" music. Both events and 
music can be characterized as having 
more small changes related to each other 
than large unexpected changes. Although 
this area does not seem to be well 
understood, it may be that 1/F 
variations will turn out to be important 
in the timbral qualities of electronic 
instruments.

circuit analysis
This particular noise voice came 

out of working with Texas Instruments 
sound chip, the SN76477. Although this 
is not a precision device and has some 
features implemented in a non-standard 
way, it is very inexpensive and turns 
out to be just fine for some 
applications. There is after all, no 
other chip with so much sound generating 
capacity for three dollars. A look at 
Fig. 1 will give you an idea of the chip 
functions.

All of the chip functions are used, 
resulting in a combination noise and 
tone source. Controls include: noise 
clock frequency, noise filter cutoff, 
super low freq, oscillator speed, VCO 
frequency and envelope decay rate. The 
envelope can be triggered by a rising 
edge or a pushbutton to a positive 
supply.

There are a number of interesting 
circuit "tricks" that should be pointed 
out. An external noise clock is used 
instead of the limited range internal 
clock (pin 3). The noise gererator 
itself is the pseudo-random type 
constructed with shift registers. The 
filtered noise output is tapped off pin 
6 and applied to the VCO voltage control 
pin 16. This results in a different 
sound than the usual route through the 
mixer, which is a digital AND gate 
rather than an analog mixer.

In a like manner, the SLF 
oscillator triangle wave output is 
picked up at pin 21 and applied to the 
VCO pitch control (pin 19). This pin

controls the duty cycle of the VCO pulse 
wave output. Since the noise output is 
also present here, a nice phaseshift 
type sound results. A diode at pin 21 
is connected to a one-shot that is 
triggered each time the voice is 
triggered. This discharges the SLF 
capacitor and provides a synchronized 
sweep. This in turn means the sound 
will be the same each time.

The same one-shot provides a brief 
pulse that is capacitively coupled to 
VCO input pin 16. This causes a brief 
frequency offset that is a chief 
psychoacoustic clue common to percussive 
devices.

The triggering circuitry uses a 
one-shot and an inverter to produce a 
falling edge which is what the chip 
circuitry responds to. For the VCO 
frequency pot, a cermet type should be 
used for maximum temperature stability.

The power supply may be a nine volt 
battery, a regulated 5 volt or a 15 volt 
supply with a dropping resistor. Note 
that 10 volts is the maximum safe input

ONE

functional block diagram Reprinted by Permission from TI Bulletin 
# DL-S12612 
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