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INTRODUCING...
FOR AMBIENCE

TWO-CHANNEL ANALOG DELAY UNIT
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 
Products Corp.

219 W. Rhapsody, San Antonio, Texas 78216

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

r------------------------------------------------------------------------- 1
MAIL THIS COUPON TODAY

| D Enclosed is $_______ or BAC #.--------------------------------------------------------------------- j

j □°r Master Charge# Bank #----------- Expire Date--------------- I

| NAME j 

j ADDRESS j

I CITY______________________________ -__________STATE______ ZIP-------------------- I
SOUTHWEST TECHNICAL PRODUCTS CORPORATION

I Box 32040, San Antonio, Texas 78284 1
I_________________________________________________________________________________ I



2
Foreign

3579

years

years

deadline 
request.

LLi 
CO

EDITORIAL ASSISTANT 
Jarice Kirkendoll

GRAPHIC CONSULTANT 
Linda Brumfield

PRINTING 
"Dinky" Cooper 

Semco Color Press

EDITOR
Marvin Jones

$8.00
$15.50
$10.00
$19.50 

and Visa 
: issues,

payments

and zip 
the vmailing 
new address, 
notify your 
want second

and request our 'Back 
a complete index of 

features, or see the

POLYPHONY
PO Box 20305 

Oklahoma City, OK 73156 
Ph. (405) 842-5480

Postmaster, send form

(ISSN 0163-4534) is published 
at 1020 W. Wilshire Blvd., 
City, OK 73116, by Polyphony

We now accept

City, OK

POLYPHONY 
bimonthly 
Oklahoma  , , ...
Publishing Co. Entire contents copyright 
© 1980 by Polyphony Publishing Co. All 

rights reserved. No portion of this 
publication may be reproduced in any 
manner without written permission from 
the publisher. Controlled circulation 
postage is paid at Oklahoma 
73125.

are available at $2.00 each 
SASE < ' '

NATIONAL 
ASSOCIATION OF 
MUSIC MERCHANTS

BACK ISSUES 
ppd. Send 
Issue List' 
issues and 
back issue ad in this issue.

CONTRIBUTING EDITORS
Craig Anderton
David Ernst

John S. Simonton, Jr.

CHANGE OF ADDRESS notifications must 
include your former address 
code, and any numbers from 
label, as 
When you move 
post office 
class and 
publications 
lost or returned 

or returned issues when we 
supplied with change 
information.

2 .
. MasterCharge ; 

payment for subscriptions, back 
and PolyMart items. Foreign 
must be by charge card, money order, or 
certified check in US funds drawn on a 
US bank.

ADVERTISING rate card and 
schedule is available upon  
Contact Marvin Jones at (405) 842^5480.

well as your 
be sure to 

that you DO 
controlled

forwarded. This will save 
issues. Polyphony is 

responsible for replacement of lost 
not been 
address

DEALERS & DISTRIBUTORS bulk prices are 
available upon request. Contact Marvin 
Jones at (405) 842-5480.

SUBSCRIPTION
American

CONTENTS
ISSN: 0163-4534

Volume 5, Number 5 
January/February 1980

FEATURES

Coping With Shattered Illusions ................................
by Barton McLean

9

Synergy's Games: Making The Moves ...........................
by Larry Fast

16

Mort Garson: Pioneering Synthesist ........................
by Melodie Bryant

27

PROJECTS

Using The CA3280 ...................................................................
by James Patchell

12

COLUMNS

Letters ......................................................................................... 4

Industry Report ...................................................................... 6

Home Recording: Recording Vocals .............................
by Craig Anderton

22

Experimenters Circuits: Envelope Generators .. 
submissions by readers

32

Composer Profile: Joseph Byrd ....................................
by David Ernst

24

Lab Notes: Exponential, The Easy Way ....................
by John S. Simonton, Jr.

30

Equipment Exchange ............................................................... 34

Advertiser Index .................................................................... 34

UPCOMING FEATURES:

Max Mathews, QUA4 Performance Software, 
Digital Delay Project, Wireless Transmission 

Moog Mods, Patches, Projects, and lots more

The future is not what it used to be. .j
P0I2JPH0NU -January/ February 1980 3



WE
ARE
LOOKING
FOR A
SPECIAL
PERSON...
an ELECTRONIC ENGINEER 
who has extensive knowledge 
and experience with analog 
circuitry — plus knowledge and 
experience with digital circuitry 
and microprocessors. The person 
we are seeking will have design 
ability, initiative and managerial 
qualities. It will be helpful if he 
or she is familiar with 
synthesizers and has musical or 
audio experience.

We are a young, growing and 
highly successful 
d e s i g ner/manufacturer of 
musical synthesizers.

Resumes are being accepted 
by SEQUENTIAL CIRCUITS, 
3051 N. 1st St., San Jose, CA 
95134.

> > ♦ > All of This is REAlly owly tUe 

Tip of ThE icEbERq, as you'IL see wMen 
you RECEivE our Latest CATAloq. It's 
fREE; juST SENd US yOUR NAME ANd 
dRss, we'LL taUe care of tMe rest. If 

yOU RE iN A huRRy, ENCLOSE 41 e iN 
STAMPS foR 1st cLass ddivERy.

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 parts 
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
sors, 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.

LOTS.0’.. , 
MW kits!

ELEMENTS!-1
Mychael Danna

A Synthesizer Synthony
AN IMPRESSIVE ENTRY INTO THE SOLO

ALBUM MARKET,

POLYPHONY Review July/August, 1979

,THE FACT THAT A 20 YEAR OLD CANADIAN 

CAN REALIZE SUCH BEAUTIFUL ELECTRONIC 

MUSIC, .THAT NOT ALL THE TALENT IS LYING 

around in Europe and the U.S.A,,.never 
HAVE I BEEN SO CAPTIVATED,."

J.F, IKON, N.Y.

", .A YOUNG COMPOSER WITH A REMARKABLE 

FUTURE, IF THIS DEBUT RECORD IS ANY 

INDICATION.."

CANADIAN COMPOSER, September, 1979

"..MUSIC IS ORIGINAL, THOUGHT PROVOKING 

AND VERY WELL DONE. , 9 ON A 10 POINT 

SCALE,

CHUCK LARRIEU,CALIFORNIA

Just a few op the delighted opinions 
on MYCHAEL DANNA'S first synthesizer 
RECORDING, KEEP IN TOUCH FOR NUMBER 2, 

NOW BEING PRODUCED. MYCHAEL IS A YEAR 

OLDER (21), AND HAS A FEW MORE ORIGINAL 

IDEAS,

PRICE $6,95 PLUS POSTAGE

(Available from POLYPHONY in U.S.A., 
AND YOUR RECORD STORE IN CANADA, OR 

DIRECT FROM PUBLISHER,)

c/o University of Toronto Press
33 East Tupper Street or
Buffalo, New York 14203

529 Speers Road
Oakville. Ontario. Canada

L6K 2G4

Quotable Quotes
"Besides, mechanical switches contribute 
no noise, distortion, or crosstalk."

by Craig Anderton

In or out of context, this quote from 
page 34 of the September/October 1979 
issue is one of the most amazing things 
I've ever heard.

Leon G. Byerley III 
Tucson, AZ

Circuit Search
Can you recommend periodicals and 
publications that feature circuit 
theory, design and construction? I would 
like to build a linear to exponential 
voltage converter for controlling 
oscillators and amplifiers. Can you 
advise on where I can get such a design? 
I've seen the converter in Jan/Feb 79 
Polyphony, but would like to experiment 
with other types.

Roderick Allen 
Honolulu, HI

For those interested in a lot of design 
and construction information, we would 
recommend Electronotes Newsletter, 1 
Pheasant Lane, Ithaca, NY 14850. They 
have published numerous circuits with 
exponential converters. If you write, 
I'm sure they can recommend specific 
issues which contain the circuits you 
are after. Also, you should check out 
the Analog Devices Nonlinear Design 
Handbook, available from Analog Devices, 
PO Box 280, Norwood, MA 02062. I'm not 
sure of the price. If there is 
sufficient interest, Polyphony can offer 
this book through PolyMart. Let us know. 
And don't forget the many electronics 
books already offered through our 
PolyMart!

Polyphony

Harmoni - Controller ?
Can anyone out there discuss the 
electrification of a harmonica? What can 
a harmonica player do beyond just 
blasting away into a microphone? Can the 
output be processed by a synthesizer to 
obtain unusual sounds? Suppose a 
pressure switch were substituted for the 
vibrating reed so you close a switch 
when you blow or draw on a specific 
hole. If this could happen, you could 
conceivably connect to an electronic 
organ and get all the special effects 
such an instrument provides. I would 
very much appreciate hearing from anyone 
who has worked on such a harmonica 
project so I don't have to 're-invent 
the wheel' as mentioned in the Septem- 
ber/October Polyphony editorial.

Harold Bolton
1010 Briarcliff Dr.
Arlington, TX 76012
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VGA Circuit Changes
I have completed building the Super VCA 
(January/ February 1979, page 24). For 
the audio frequency channel - very, very 
OK! On the contrary I have found some 
trouble in the linear/ log voltage to 
current converter. For proper operation 
in the linear mode, I have changed the 
emitter resistor of the PNP from 470 
ohms to 15K. Another problem involves 
finding perfectly matched transistors. 
With the modification suggested (741 op 
amp, pin 3) it is possible to trim just 
for zero signal feed-through. This can 
produce a linearity loss in the linear 
mode, so it is a good procedure to first 
match the transistors and then adjust 
the 2.2K trimmer.

Bellotto Luciano 
Chivasso, Italy

Budget EQ Errors
I have thoroughly enjoyed building and 
using the equalizer circuit published in 
your September/ October issue. A few 
minor problems came up during con­
struction that I thought I would bring 
to your attention in case you haven't 
already caught them. The most serious of 
these is that the circuit, as 'printed, 
does not produce the stated +15 dB of 
boost/cut. Analysis of tEe circuit 
indicates a maximum of about +6 dB, 
which is exactly the way the circuit 
behaves. I believe the problem may be 
that the values of R4 and R5 were 
misprinted. Something on the order of 
12K or 15K for these resistors will 
produce the J^15 dB variation. Two other 
minor points are that the "cut" and 
"boost" labels on R6 are reversed (which 
isn't such a minor problem if you solder 
the caps directly to the pot, as I did!) 
and that the polarity of the output cap 
appears to be reversed. Your new and 
expanded format is very impressive; keep 
up the good work.

Ian Fritz
Albuquerque, NM

Thanks for letting us know of our error. 
When we redrew the schematic provided by 
Craig, the values of R4 and R5 were 
improperly labeled as 2.2K rather than 
the 22K values Craig had listed. Sorry 
about any inconveniences causted by our 
mi stake .7’

OOPS!
John Blacet has notified Polyphony of a 
few revisions to his "Percussive Noise 
Voice" which appeared in the November/ 
December 1979 issue. A 10K current 
limiting resistor should be placed in 
the line between pin 20 of the SN76477 
and the wiper of the IM SLF control. 
Also, the polarity is reversed on the 
electrolytic caps between pin 21 and 
ground and pin 23 and ground. The 
negative leads should go to ground. 
Please mark these changes in your 
magazines for future reference.

The price 
mentioned 
should be 
listed. An

of the A/DA Power Plug-5 
in Industry Notes last issue 
$109.95, not $149.98 as 

even better deal!

Also note that the untitled Yamaha CS-60 
patch by Bill Boydstun in our last issue 
is used to simulate a "Hammond Organ".

Roll Your Own
Whether you’re designing a custom monophonic 
synthesizer or a large computer-controlled polyphonic 
system, the Epi Systems Voice Board is the ideal low- 
cost building block. It supplies a complete high-quality 
synthesizer voice on a single circuit board. Detailed 
documentation facilitates construction and control 
interface.
For those wishing to start from scratch, we offer the 
SSM ICs; each a basic synthesizer function on asingle 
chip
Either way you’re designing with proven circuitry from 
Epi Systems—the leader in electronic music technology.

Voice Board Features:
□ Two VCOs with PWM, 

linear and exponential 
FM, and hard sync.

□ A VCF that can be wired 
as highpass, low pass, 
or phase-shift.

□ 2 voltage controlled 
ADSRs.

□ 2 VCAs.
□ On-board power supply.

Voice Board Basic Kit $100.00
(circuit board, SSM chips, special components)
Voice Board Complete Kit 250.00
(includes all components)
Voice Board 450.00
(assembled and tested)
Documents Only 2.00
SSM2020 Dual VCA 7.50 SSM2040 VCF 10.00
SSM2030 VCO 10.00 SSM2050 VCTG 7.50 
COMING SOON—Low cost VCLPF and super VCTG 

$2.00 shipping change on all chip orders.
Calif, residents be sure to include sales tax.

'SYSTEMS 
hobbyist products 
417 Broadway

Santa Cruz, CA 95060

POUFHONU -January/February 1980 5



INDUSTRY REPORT
Tell Them You Saw It In Polyphony

Polyphony Pub. Co. January/February 1980 Volume5-Issue5

Sequential Circuits, Inc. introduces the Prophet-10, the 
most complete keyboard instrument available today. The 
Prophet-10 is a true polyphonic programmable synthesizer with 
10 full voices and two manuals, each with 5 voices. Both sets 
of 5 voices have their own program, allowing two completely 
different sounds to be played simultaneously. Each voice has 
two voltage controlled oscillators, a mixer, a four pole low 
pass filter, two ADSR envelope generators, and independent 
modulation capabilities. A plug-in polyphonic sequencer with 
built-in cassette is available as an option. The sequencer 
operates on the lower manual and can be retro-fitted if not 
purchased with the original unit.

An extensive list of additional features includes: pitch 
bend and modulation wheels, octave transposition switches, 
assignable voice modes (normal, double, single, or alternate), 
voice assignment LED indicators, automatic tuning, 
programmable volume control and master overall volume control, 
a program increment footswitch, three band programmable 
equalization, two assignable and programmable control voltage 
pedals which can act on each manual independently, polyphonic 
modulation section, upper and lower manual balance control, an 
A-440 reference tone, and stereo and mono balanced and 
unbalanced outputs. And last, and most important, the 
Prophet-10 has the incredible Prophet sound.

First introduced at the June 1979 NAMM show, the 
Prophet-10 has generated considerable interest from many 
prominent musicians. The Prophet-10 is definitely the ultimate 
keyboard. For more information, contact Bob Styles, Sales 
Manager at Sequential Circuits, Inc., 3051 North First Street, 
San Jose, CA 95134, (408) 946-5240.

PHASE & ANALYZE

Eventide received so many requests to bring back the 
Instant Phaser that they have developed a plug-in card for the 
Instant Flanger, which turns the unit into an Instant Phaser 
with even higher quality than the classic Eventide PS101. The 
BPC101 Phaser Card is interchangeable with the SDC-1 Flanger 
card. It uses electronic phase-shift networks to generate 
frequency cancellations in the audio signal rather than the 
bucket brigade devices used in the Instant Flanger. The Phaser 
Card requires simple calibration to work with the individual 
flanger; thereafter the phaser and flanger cards may be 

interchanged with no further adjustments. The cost of the 
BPC101 Phaser card is $233. The FL201 Instant Flanger may be 
purchased with either the SDC-1 Flanger Card or the BPC101 
Phaser Card for $615, or with both for $848. Other options for 
the Instant Flanger remain the same. The BPC Phaser Card is 
available from stock.

The success of the real time audio spectrum analyzer 
which Eventide introduced for the Commodore PET computer has 
led to the introduction of similar units for the Radio Shack 
TRS-80 and Apple computers. The VTU02 (for the TRS-80) and the 
AIB232 (for the Apple) divide the audio spectrum from 20 Hz to 
20KHz into 31 third-octave bands, and displays these bands, 
with their relative amplitudes, on the computer CRT. The units 
can be used for measuring sound and noise levels, for 
optimizing the equalization of a hi-fi or public address 
system, for checking the frequency response of audio 
components, and for speech and sound pattern recognition 
(useful for voice control systems).

Each analyzer is designed to interface with its host 
computer with a minimum of fuss. The VTU02 plugs into the 
TRS-80 expansion port (and provides an equivalent port for 
further expansion), and the AIB232 has an interface board 
which fits into one of the Apple interface slots. The AIB232 
analyzer can make dynamic use of color, as the color of each 
bar of the display is under software control - one or several 
of the bars can change color in real time.

Because of the capabilities of the computers, great 
flexibility in the manipulation of the analyzed data is 
permitted. Data can be stored, and compared with past, future, 
and other channel information. Programs to access the analyzer 
are written in BASIC, and three are provided with each unit: 
Interactive Operation, Minimal Operation, and Self Test. The 
cost of the PET and TRS-80 analyzers are $595 each; the Apple 
analyzer goes for $545. For more information on the analyzers 
or Phaser cards, contact: Eventide Clockworks, Inc., 265 W 
54th St., New York, NY 10019.

RECORDING SUPPLIES
Polyline Corp. announces that it has merged with its 

divisions, Recording Supply Co. and Pro Audio Specialties Co. 
The recording industry supplier manufactures plastic reels and 
boxes, and through its divisions offers audio and video tape 
and accessories, and stocks a selected line of Switchcraft 
brand audio connectors. Separate catalogs - available free of 
charge to anyone - will still be used for different product

The merger was accomplished, according to John Kaiser, 
President of the firm, "to eliminate any confusion among our 
customers that the multiple names may have caused, and also to 
improve service to them." The official name will now be that 
of the parent firm, Polyline Corp.

The company and its divisions have long prided themselves 
on stocking all items sold, resulting in same-day or next-day 
shipment of practically all orders. "We feel that the merger, 
which led to combining all our records, will speed up the

6 poiypHorvy -January / February 1980



January/February 1980 Polyphony Pub. Co.
processing and shipping of orders even more,” adds Mr. Kaiser. 

For more information or catalogs, contact: Polyline 
Corp., 1233 Rand Rd., Des Plaines, IL 60016, (312) 298-5300.

“NEW COMPANY. .AND PRODUCT-
Octave Electronics, Inc., manufacturers of Cat 

Synthesizers, has merged with Plateau Electronics, Inc., a 
prominent New York City musical instrument repair and 
modification facility. The new administration is comprised of 
Carmine Bonanno, President; Frederick Romano, Vice President; 
Bob Whitmore, Chairman of the Board; and Ms. Patricia Fries, 
General Manager. Former Octave principles Al and Ken Iorio are 
no longer affiliated with the new corporation, their interests 
having been assumed by John Williams, Jr., a Tulsa based 
venture capitalist.

The merger involved the movement of the Octave 
manufacturing facility from their former 3000 sq. ft. plant to 
the 9000 sq. ft. Plateau factory in Manhattan at 928 Broadway, 

'7th Floor, New York City, NY 10010, (212) 673-4205.
Octave-Plateau plans to continue manufacturing its line of CAT 
and KITTEN synthesizers, and is planning a new line of 
synthesis related equipment to be introduced in the spring of 
1980.

The most recent release from Octave-Plateau is the 
Catstick, a spring loaded joystick that can be used with any 
patchable voltage controlled synthesizer. The Catstick has 
four identical sections - one for each of the joystick 
directions. Each section allows the joystick to turn on one of 
two LFOs (provided in unit) and add a control voltage offset. 
The joystick returns to zero modulation when released by 
springing back to its vertical position.

The Catstick is recommended as a replacement for ribbon 
controllers, pressure sensitive ^controllers, and sliders on 
footpedals since it allows four different modulations (one for 
each of the joystick directions) to be controlled with one 
hand. This allows the performer to open up an entirely new 
perspective on synthesizer control and often allows modulation 
styles not available by any other means to become an important 
part of basic technique. For further information, write to 
Octave-Plateau at the address given above.

LASER ART
A new bimonthly forum for lighting and laser artists and 

technicians has been started and is called New Renaissance! 
International Journal of Light, Laser Artists, and Their 
Works. Features include performance news and reviews, 
projects, plans, schematics, new techniques, materials and 
products, pertinent interviews, laser and electrical safety, 
books and other data sources, and interfacing with the 
existing performing and recording arts. Subscriptions are $25 
per year. For more information or subscription information, 
contact: New Renaissance!, 5267 11th Ave. NE, Seattle, WA 
98105.

POSITION OPEN
Ball State University (Muncie, IN 47306) has announced an 

opening for a Graduate Assistant or Doctoral Fellow in Music 
Theory and/or Composition, Recording Technology, or Music 
Performance. Responsibilities include supervision of the 
Central Recording Services for the School of Music, as well as 

POWPHONy

the possibility of teaching one course in Recording 
Technology. Pay has been set as $3000 (assistant) or $3450 
(fellow) per academic year. Applicants should have a 
background in recording and sound reinforcement. Submit 
resumes to: Dr. Cleve Scott, Director, Electronic Systems for 
Music Synthesis, School of Music, Ball State University, 
Muncie, IN 47306. Submit applications to: Dr. Arnold E. 
Burkart, Coordinator, Graduate Programs in Music, School of 
Music, Ball State University, Muncie, IN 47306.

GUITAR SYNTH

Korg introduces the X911, the first guitar synthesizer 
with pre-programmed preset control and separate variability 
for each preset function. The guitarist just plugs in ... with 
NO modifications to the instrument. This synthesizer has 
eleven mixable voices, and each voice is user-variable in an 
important parameter. Five of the presets are for 'synthesizer1 
voicings with separate envelope generator and variable filter 
controls. The remaining six presets are for 'instrument' 
voicings, allowing bass, double reed, woodwind, brass, string, 
or any combination of these effects.

The X911 includes an advanced pitch to voltage converter, 
with excellent tracking accuracy and pitch stability; envelope 
follower functions; VCO with two sub-octaves and eleven 
mixable voices, each separately articulated, for explosive 
sound capabilities - at a fingers touch. Other features 
include footswitch operated portamento, infinite sustain, 
variable interval, and synthesizer cancel functions. It also 
allows direct, "fuzz", and processed guitar sounds to be 
produced (as well as processed through the envelope generator 
and filter) for exciting polyphonic effects. All switching is 
solid state, and a three position octave select switch extends 
playing range. External control voltage inputs are provided 
for pitch and filter modulation; interfacing jacks allow use 
with external synthesizers and sequencers.

The suggested list price for the X911 is $550. For more 
information, contact: Unicord, 89 Frost Street, Westbury, NY 
11590, (516) 333-9100.

RACK VOCODER

At the recent AES Convention in New York, RolandCorp US 
continued its push into the professional and studio markets 
with the expansion of the Roland Rack Series of products. The 
Roland SVC-350 Vocoder is the first truly sophisticated 
vocoder to be priced within the range of musicians or 
engineers. The primary function of the vocoder is to process 
the spoken or sung human voice and use this information to 
trigger another musical signal, giving the instrument the 
ability to "speak".

The vocal synthesis is accomplished by processing the 
continued on page 20.. .
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The people who publish The Audio Amateur 
are 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 8V- 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 
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The agony of reconciling acoustic instruments with 
electronic tape in the same composition has plagued composers 
since the electronic medium began in the early 1950's. A 
multitude of interesting works have been created since then, a 
testament to the continuing need for interpretive renewal, for 
the performance ritual to be maintained, and as insurance that 
the composer's work will not fade away (as in a strictly tape 
compostion) for lack of performers or publishers to champion

However telling these reasons may be, many of us have, at 
one time or other, come to an impasse on dealing with the 
coexistence of "live" and "canned" materials in one 
composition. This article will be confined to abstract 
non-commercial live-plus-tape composition, since it is here 
that the issues about to be raised are most clearly focused. 
The basic problem as I see it is in the realm of. "illusion."

What is illusion and how does it operate in musical 
composition? Its essence can be found in the atmosphere 
surrounding the work as well as in the soul of the work 
itself. By atmosphere I mean (for example) the concert hall 
setting, musician's seating and tuning ritual, entrance of the 
conductor, as well as the acoustic ambience of the hall itself 
as it reinforces and resonates. The second aspect of illusion 
is what the composer creates uniquely and strongly to project 
a specific image in the listener's mental realization of the 
work. All art is involved with illusion in that it transports 
the receptor's mind to a specific and defined universe within 
it^ own laws. Illusions create the framework, provide the 
listener expectation, and is the unique image of a work of 
art. Why the term "illusion?" Because the art work can be 
said to exist in the receptor -s mind even without reference to 
performance, recording, or score. Thus, a physical act of 
performance can be transferred la£er into a mental image of 
that performance. Take recordings for example, and consider 
the tremendous amount of research allocated toward the 
elimination of tape noise, pops, clicks and distortion to 
ensure that the illusion projected is one of a real live 
performance.

A considerable number of acoustic instrument-plus-tape 
works have personally disappointed me in that they utilize 
tape sounds different from the acoustic sounds accompanying 
them (often purely synthesized tape material presiding). 
Unfortunately in this case the acoustic instrument or voice 
creates by its mere presence a powerful illusion of its own 
which conflicts with that of the tape. What are some of these 
conflicting aspects? An important part of the acoustic 
illusion finds the performer overcoming odds before the eyes 
of the audience (for example in projecting his sound against a 
large empty hall space or in the technical prowess of the 
performer). Also crucial is human gesture, spontaneity, and 
the assumption by the audience that anything can go wrong at 
any time (a string can break, etc.). The electronic tape 
composer, on the other hand, has none of these built-in 
factors to work with. Technical prowess, hall ambience, lack 
of performance accidents and the rest are all guaranteed by 
the act of tape composition, thereby eliminating the 
possibility of transferring the illusional characteristics of 
acoustic performance to tape. The problem surfaces when, as 
stated above, the two media are mixed. It seems that 
illusions are delicate to handle and easily shattered, as when 
that previously mentioned orchestral recording is subjected to 

a gash in the record surface, immediately projecting the 
listener out of the orchestral-performance illusion into the 
"canned" sound system illusion. And in its doing so we become 
aware that it is easily possible to project a live performance 
illusion through a recorded medium provided that the latter 
does not intrude. It follows, therefore, that the biggest 
danger in the composition and performance of acoustic 
instrument-plus-tape is the intrusion of the sound system 
illusion upon the live-acoustic or vice versa.

Although I do not claim to have found a solution that 
will work for everyone, I would like to describe a series of 
works written by me for single instrument and tape entitled 
"Dimensions" in the hope that they may shed light of the 
reconciliation of the "acoustic" with the "tape" illusion in 
one piece. The term "illusion" implies, in addition to the 
abovementioned criteria, fooling the listener into perceiving 
an image that is greater than the constituent parts (the 
Oxford Dictionary defines illusion as "Sensuous perception of 
an external object, involving a false belief or 
conception..."). A good example of this is the transition 
section of a late classical symphony, where its motivic 
identification with the "A" theme combined with the blurring 
of the cadence between the "A" theme and the transition often 
creates in the listener's mind an illusion of no transition at 
all. It is all handled so naturally that we are at the "B" 
theme without perceiving the process of arrival, the trick 
being to "hide the seams".

*H«BARTON McLEAN*WAt Home Studio*#^

A recurring illusion-creating device in a considerable 
amount of 20th century electronic tape (only) music is the 
setting up of sound events which are drawn from recorded 
"live" sounds (music concrete) and then the creation of a 
synthetic analog to that event, blurring the distinction 
between the two so that they may appear as an organic whole.
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One only needs to hear the terror and beauty with which the 
synthesized sounds surround and merge with the female voice in 
Berio's Visage, or the way the taxi hams overlap and merge 
with their electronic equivalent in Appleton's Times Square 
Times Ten to appreciate this statement. In both instances the 
exact moment at which one can distinguish between the acoustic 
and the synthesized counterpart can not be known. It is this 
blurring of the distinction between the two that creates the 
illusion of one unified concept. Instead of our being 
conscious of two separate illusional forces competing with and 
weakening each other, we are fascinated by how they merge and 
interact. The live sound becomes its electronic equivalent 
and vice versa.

As this use of metaphor (that is—the idea of one event 
becoming another) has been employed effectively to reconcile 
synthesized and concrete sounds in purely tape composition, so 
it has also been used by myself and others in acoustic 
instrument-plus-tape works. In example 1, from my Dimensions 
I for violin and tape, the solo violin exists in the center 
box, the two tape channels appearing in smaller notation in 
the outer boxes. Every note you see represents a violin sound 
(although, since this is a performance and not a 
representational score, some synthesizer material exists also 
but is not indicated). Many of the tape sounds are somewhat 
modified (tape echo, equalization, etc.). The solid lines 
between the boxes represent solo violin start cues, and the 
broken lines, stop cues. It could be argued that the mere 
saturation of the work with violin material in itself does not 
guarantee a unified concept, since the performers will still 
sound "live" and the tape "canned". This is true, and so I 
have only considered this saturation as a first and necessary 
step. The second phase consists, in this page at least, of 
setting up an interplay between the two forces so complex in 
its coordination that it is often impossible for the ear to 
separate the two. Thus, the illusion is created of one 
"super-instrument". The ear is tricked into disregarding the 
differences between tape and live performance because of the 
creation of a more powerful illusion through metaphor.

In my Dimensions II for piano and tape a more complex 
situation exists. Although every single tape sound is derived 
from the piano, several are unrecognizable as such, 
particularly the "ethereal choir" idea which permeates the 
whole work. This sound event, produced by sustained stroking 
of low piano strings close-miked and highly processed with 
variable tape speed, some tape echo and modulation, acts as 
the "bed" over and through which the piano soloist emerges, 
fades and interacts. Since there is such a disparity between 
the acoustical qualities of solo piano and this main tape 
event, quite unlike my Dimensions I, I had to find a means of 
reconciling the two forces. At the first solo entrance this 
is done by implanting similar material in tape and solo piano’, 
and by bonding them together spatially in a panning situation. 
This is done over the basic "ethereal choir" sounds. As can 
be seen by Example 2 the close interaction between tape and 
piano creates the illusion of a unified concept. Since this, 
the very first piano entrance, appears as bound to the tape, 
the illusion continues and projects itself throughout the 
work, allowing the piano to depart significantly from the tape 
material later on without breaking the illusion.

A second characteristic employed later on to bind the two 
forces together is the organic quality of the piano-tape 
interaction. In Example 3 the piano solo is constantly 
emerging from and receding back into the tape material. This 
creates the illusion of the solo part growing organically from 
the- electronic material, thereby bound to the latter, a 
characteristic found throughout the work. This can be quite 
striking in performance, as when a pianist such as David 
Burge, to whom the work is dedicated and who has performed it 
throughout the U.S., completes the illusion by actually 
"becoming" the piece through gesture and performance presence, 
thereby completing the metaphor.

Thus, we have come full circle, beginning with 
explorations of how the performance illusion can be projected 
through the recording medium (as in orchestral recording), to 
the projection of the tape illusion through acoustic material 
(by employing similar material in both), through the

continued on page 20....
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Operational Transconductance Amplifier

USING THE NEW CA328O
What could possibly be more versatile than the CA3080 

OTA? This amplifier can be used to make voltage controlled 
filters, amplifiers, oscillators, current sources and also 
balanced modulators, triangle to sine converters, high speed 
comparators and anything else limited only by the users 
imagination. It is hard to believe that RCA could come up 
with a better device. But they did and it is called the 
CA3280. It is very similar to the CA3080 except that overall 
performance such as noise and offset voltage have been 
improved and there is additionally a diode linearizer on the 
inputs to eliminate some of the bad input characteristics the 
CA3080 had. The latter will be the major topic of this 
article.

THEORY
Before continuing with the CA3280 let’s review a more 

familiar face, namely the CA3080 (see reference 1, at end of 
article). Basically the CA3080 is a voltage controlled 
current source. That is, the current from the output is 
proportional to the difference of the voltages on the input 
terminals (Figure la). The gain of this amplifier is called 
transconductance and in the CA3080 the gain is controlled by 
the amplifier bias current (labc). This is all fine and dandy 
and works very well for small signals. You may have noticed 
that when you input a triangle waveform into one of the 
voltage controlled amplifier circuits that use a CA3080 and 
continue to increase the amplitude of the triangle slowly that 
a peculiar distortion begins to appear. The peaks of the 
triangle begin to get smashed down and at one point almost 
look sinusoidal (some people use this to make sines from 
triangles). This problem is usually solved by keeping the 
peak-to-peak signal swing to less than 30mV at the inputs. 
This causes other problems such as reduced signal to noise 
ratio and there is still significant distortion.

VT = .026 volts 
(a) Small Signal

| Signal Analysis 

Io = Gm(V1 - V2)
v2 - -V!

-0 '

(b) Large Signal

In an attempt to solve these problems, let's analyze the 
sources of such problems. If you were to do a detailed 
analysis on the CA3080 you will find that the output current 
of the OTA is not at all related linearly to the difference of 
the input voltage but rather to the Hyperbolic Sine of the 
input voltage (Fig. lb). This is due to the exponential 
relationship of transistor collector current and base emitter 
voltage. As it turns out the exponential characteristics can 
be cancelled out by a pair of diodes and some current sources, 
which has been done for us in the CA3280. If you wish to see 
a detailed derivation of this technique, one can be found in

7 Terminal Assignment

Id, Al Linearization]—— 
Al Emitter 2—— 

labc, Al 3— -

labc, A2 6— 
A2 Emitter 7”“ 

Id, A2 Linearization8—

■16 +VI, Al
-15 -VI, Al
-14 V+, Al
-13 Output Al
-12 Output A2
■11 V+, A2
-10 -VI, A2
■9 +VI, A2

the ANALOG DEVICES NONLINEAR CIRCUITS HANDBOOK (reference 2) 
starting on page 214. The diodes, it turns out, will extend 
the useful input voltage range until the amplifier saturates.

Referring to figure 3a, we have two amplifier test 
circuits with OTAs in the inputs very much similar to a 
current (voltage) controlled amplifier. One circuit uses a 
conventional OTA (CA3080) and the other uses the CA3280. Both 
are run at the same bias current (1mA) and the overall gain 
from input to output of both circuits is the same (Av = 1.4). 
The distortion curves for both circuits are plotted side by 
side in figure 3b versus peak input voltage swing. At .5 
volts peak the distortion is almost identical, but that's the 
only place. The CA3080 starts a steady climb at about 1.5 
volt peak swing while the CA3280 is only going up a very small 
amount. When the circuit with the CA3280 is up to .4% 
distortion, the CA3080 is up to 3%. The distortion for both 
the CA3080 and CA3280 was mostly third harmonic.

INPUT SIGNAL LEVEL 
VOLTS PEAK
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