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INTRODUCING... TWO-CHANNEL ANALOG DELAY UNIT
FOR AMBIENCE =

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

SYNTHESIS 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-

DELAY EFFECTS 
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 <11x 10" x 4"), 
cover 120VAC power supply, assembly 
instructions and application notes.

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

BEF™ "WES Southwest Technical Simile Products Corp.
219 W. Rhapsody, San Antonio, Texas 78216

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

MAIL THIS COUPON TODAY
j C Enclosed is $  or BAC •'---------------------------------------------------------------------

 [  or Master Charge #Bank #----------- Expire Date---------------

| NAME

j ADDRESS-------------------------------------------------------------------------------------------------------------

I C|Ty______________________________________ ___ STATE______ ZIP-------------------- I
I SOUTHWEST TECHNICAL PRODUCTS CORPORATION
I Box 32040, San Antonio, Texas 78284
I_________________________________________________________________________________ 1
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When I heard that Marvin Jones was leaving not have a great track record - Bob Moog put out a
Polyphony, my first thought was "who will they ever 
find as a replacement?" Now I know. And I must 
say, I'm glad to be here.

This issue marks an important step in 
Polyphony's growth. First of all, we have now 
picked up the readership of DEVICE newsletter, which 
folded at the end of 1980 after putting out 12 
issues. Unfulfilled DEVICE subscriptions will be 
completed with issues of Polyphony on an 
issue-for-issue basis, so DEVICE readers will be 
getting more pages as well as a more broad-based 
publication. I would like to welcome all former 
DEVICE subscribers, and thank you for your dedicated 
support through some difficult times. I also feel 
that I must apologize to many readers on behalf of 
Roger Clay, DEVICE'S publisher. Due to a variety of 
personal and financial circumstances, Roger was 
suddenly unable to manage DEVICE’S business affairs, 
leaving me with a bunch of "where is my 
subscription?" letters as well as many other 
problems that needed to be cleaned up. I have tried 
to pick up the pieces as best I could, but if there 
are any remaining difficulties, please write me c/o 
Polyphony and I'll see what I can do. (I would 
particularly like to hear from Frank who sent the 
Echoplex unit; I -can find no record of his full name 
or address.)

quarterly newsletter that folded back in the late 
60s; Synthesis magazine disappeared after two 
issues; Source stopped publishing; Synapse never 
made it; and now, DEVICE is no longer with us. 
Electronotes (an excellent publication) is still 
hanging in there, but is behind schedule. So, why 
do I have any reason to suspect that things are 
going to be different this time with Polyphony?

Well, there are some very encouraging signs. 
This time around, I'll be dealing with a publisher I 
know I can trust - John Simonton. His dedication to 
electronic music has kept Polyphony going for 5 
years, despite the fact that it has never been a 
money-maker. We have worked together well as a team 
on projects in the past, and I expect that we will 
continue to get along equally well in the future. 
Also, having one magazine serve all 
electronically-oriented musicians should help 
prevent the market-splitting that occurred when 
Synapse, Polyphony, and DEVICE all existed at the 
same time. We know now that there's not enough of 
an audience to support three magazines; but I think 
there are enough of you out there to keep Polyphony 
alive, well, and growing. Finally, it is great to 
become editor of a magazine that has already been 
publishing for 5 years; instead of having to start 
from ground zero, we've got a firm base to build on.

In addition to expanding its readership, the 
second important step in Polyphony's growth is an 
increased editorial emphasis on guitar electronics 
and home recording. This does not mean a 
de-emphasis of sythesis related articles - no way! 
Rather, this reflects the reality that the 
traditional lines separating various instruments and 
disciplines are blurring. Guitarists are using 
synthesizer modules to expand their sound; keyboard 
players are modeling alternate controllers on the 
guitar; and everybody seems to be interested in home 
recording these days. I think of myself as a pretty 
typical reader, and I pl.ay the guitar, keyboard, and 
have a home studio. All those subjects are of 
interest to me, and I'm sure they are of interest to 
you as well.

There a».e lots of plans for the future. .. getting 
the magazine on schedule is the first priority, and 
the next step would be publishing 9 issues a year 
instead of 6. Eventually, I'd love to see Polyphony 
go monthly. There are also plans afoot for Polymart 
to market publications specifically of interest to 
the Polyphony readership - in fact, Polymart will be 
playing a greater and greater role in providing 
tools for electronic musicians. 
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But any dreams must be tempered with a sense of 
reality. Electronic music publishing ventures do

There has been much behind-the-scenes work 
needed to install me as editor, take care of DEVICE 
readers, and get Polyphony headed in a new and 
positive direction. I’d like to -hank Marvin Jones 
and all the staff of Polyphony for their help, and 
particularly thank John for generously offering to 
take DEVICE subscribers under Polyphony's wing (most 
magazines just leave their readers hanging when they 
fold, but I didn't want that to happen and 
fortunately John didn't either). I hope that DEVICE 
readers will correctly interpret this gesture as 
meaning that Polyphony welcomes them with open arms.

Whew! Sorry about being so wordy - but I wanted 
to let you know what was happening. Polyphony's a 
fine publication already; we've got the most 
dedicated and enthusiastic readership any editor 
could ask for, as well as lots of excellent articles 
on file. My job is to take this publication even 
further - and as my friends can tell you, I don't 
take on any job unless I think I can do it right. 
It's good to be here, and I hope that all of you 
will be pleased with Polyphony's progress in the
months ahead.

-January’/ February 1981
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Carlberg
Michael William Gilbert - The Call (Gibex 002) 
Gilbert continues his research into contexts for the 
synthesizer, combining it with flute, sax, mbira, 
percussion, etc. In the process he creates a stunning 
"world music", drawing on many cultures, emphasizing 
the unity in the music worldwide.

K. Leimer - Closed System Potentials (P.O.L. 03/1000) 
A cross-fertilization of Leimer's usual Eno-esque tune 
writing with more-conceptual tapework. Simple 5-note 
tunes are slowed down and taken apart, leaving Moog, 
piano, and guitar chords to drift sleepily in a 
primordial brine.

Marc Barreca - Twilight (P.O.L. 05/1000)
A difficult album to summarize - presents at least a 
dozen styles of electronic music, yet still maintains a 
strong coherency. Multi-dimensional tour de force of 
both keyboard and non-keyboard synthesizing.

Tangerine Dream - Tangram (Virgin 2147)
Rather like eating Chinese food - tastes good going 
down but you're hungry an hour afterwards. Tasteful 
fluff.

Moebius & Plank - Rastakraut Pasta (Sky 039) 
Eccentric German rock. if Roedelius is the harmonic 
half of Cluster, then Moebius is the quirky rhythmic 
half. "Zuckerzeit" with a hard edge.

Holger Czukay - Movies (EMI 3319)
Former Can bassist backed by the rest of Can (except 
Damo). Reportedly a different mix for each country 
release - the German edition is a Can album 
ludicrously overproduced.

Bernard Szajner - Some Deaths Take Forever (EMI 14863) 
Rude French electro-rock, using a variety of 
imaginative electronic percussions, sound effects, 
synthesizer voicings and writing styles. The French 
answer to Moebius/Plank.

Throbbing Gristle - Heathen Earth (industrial 0009) 
Electronic rhythm box^ fuzz guitar, incomprehensible 
speaking, Echoplexed cornet, and various processed 
and/or synthesized noises weave in and out of a 
surprisingly restrained tapestry. Recorded 
live-in-the-studio before an invited audience.

Cluster - Cluster '71 (Sky 047)
Re-issue of their rare first album. Pre-keyboard, just 
after Conny Schnitzler left the group - still sounds 
like Kluster. Hardcore stuff, but well controlled.

H. J. Roedelius - Selbstportrait III (Sky 044)
More organ doodlin^s 1974-79. One good track, the rest 
sounds like a promotional soundsheet for Farfisa. No, 
make that two.

Weather Report - Night Passage (CBS 36793)
Much of the fire seems to have gone - in particular 
Pastorius could have phoned in his contribution - but 
it has some moments.

Ann McMillian - Gateway Summer Sound (Folkways 33451) 
Tape manipulations of birds, frogs, insects and others. 
Could have been interesting, but unfortunately develops 
no contexts outside itself.

Fall Mountain - Early Fall (Parachute P009) 
Atonal, arhythmic improvisations for violin, piano, 
soprano sax and Serge synthesizer. Everyone plays 
their heart out, but not always in the same direction.

Gordon Mumma - Dresden/Venezia/Megaton (Lovely Music/ 
Vital Records 1091)
Three mid-60's compositions for industrial noises. 
Some elaborate processing, but not much else. 
Organized sound without the organization.

Morgan-Fisher (editor) - Miniatures (Pipe 2) 
Fifty-one 1-minute tracks by virtually every 
important English experimental/progressive musician 
active today. You can't do much in a minute but it 
is a nifty sampler.

POLyPHONU

Mnemonists - Some Attributes of a Living System(Dys02) 
In many ways similar to "Heathen Earth", the 
Mnemonist also present a dense collage of guitar, 
speaking, trumpet, double bass and noises. Finished 
the same month T.G. recorded theirs; an odd case of 
parallel development.

Kluster - Klopfzeichen (Schwann 511) 
Kluster - Zwei Osterei (Schwann 512) 
Re-issues of the godfathers of the two above, 
recorded a decade earlier and until recently 
unavailable. Violin, flute, drums, crude electronics 
and lots of tape echo are used in bizarre epic 
collages, documenting the first impact of the 
late-60s American psychedelia on Germany.

Louis and Bebe Barron - Forbidden Plant Soundtrack 
(Planet 001)
The first in what may become a long line of 
electronic film scores. Surprisingly advanced for 
1956, the Barrons present 23 short vignettes for 
which individual circuits had to be designed.
Available only direct from Planet Records, P.O.Box 
3977, Beverly Hills, CA 90212.

Carlos/Ligeti/Bartok/Penderecki - The Shining 
Original Soundtrack (Warner Bros. 3449)
Two tracks by Wendy; one an uncredited lift, the 
other an open-loop drone - both nice. The rest of 
the album is 'modern serious'; it sounded better in 
the film.

Lol Goxhi11/Morgan-Fisher - Slow Music (Pipe 1) 
Coxhill plays enigmatic soprano saxophone, Fisher 
tape-loops it. It makes for a pretty interesting 
combination.
-----------January / February 1981 5
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The Tascam Series 80-8 
has become the most popular 
8-track multichannel recorder 
in the world. Its reliability has 
been proven in basements, 
garages, and recording 
studios every­
where.

The results 
produced on 

the 80-8 are a matter of record. 
Sometimes gold.

The 80-8 proved a new 
standard was needed. Eight 
tracks on half-inch tape. 15 ips 
only This new format allowed 
us to create a combined record/ 
reproduce head, with full 
frequency response in the sync 
mode.

The 80-8 proved multi­
channel recorders could be 
relatively easy to operate. Our 
Function Select buttons deter­
mine the record, monitoring 
and dbx* status. One button 
for each track.

The 80-8 proved that perfor­
mance and versatility could be 
affordable. Signal-to- noise is 
better than 95 dB (weighted) 
with our integral dbx unit (Model 
DX-8). Once installed, it’s totally 

automatic. And our new
Variable Speed Control**lets 
you adjust 15 ips ±20% to 
solve tough cueing and 
timing problems or add 
creative effects.
The 80-8 is proving that in 

professional recording, results 
are all that count. Because,to us, 
pro means results. On demand. 
For payment. 
If you 
agree, 
see 
your 
Tascam 
Series 
dealer for 
the machine 
that can prove it. Because 
it makes sense to do business 
with the people who have the 
track record.
•Registered trade mark of dbx, Inc.

••Installation required; a new DC servo-controlled motor is included.

TASCAM SERIES
TEAC Professional Products

©1979 TEAC Corporation of America. 7733 Telegraph Road, Montebello, CA 90640

POUPHONy -January / February 1981 7



by Paul Baltzegar

EXTERNAL___BATTERY SUPPLY made simple
It is very simple to change the batteries in 

some effects boxes: simply pull out a plate, or 
unscrew a couple of screws, and you're ready to go. 
On the other hand, some effects are more difficult 
to open up. Trying to deal with one of the latter 
when a battery goes bad in the middle of a set can 
be exasperating.

products so you might want to do some checking with 
a VOM to see what connects to what.

With the E-H Electric Mistress Flanger, you need 
two batteries in order to provide 18V at 20 mA. In 
this case, connect the batteries in series (see 
figure 2).

But - who says that batteries have to be on the 
inside of an effect? For those who have not already 
invested in an adapter, or have effects with 
different power requirements and don't want to buy a 
different adapter for each one, the solution is to 
make external battery connectors.

For the average wa-wa pedal with a 9 Volt 
supply, this is a simple enough operation. Wire a 
battery clip to the type of mini-plug that mates 
with the wa-wa*s AC adapter, then plug this into the 
AC adapter jack. In most units, the red wire 
connects to the tip and the black to the shaft (see 
figure 1); however, this is not standard for all

battery 
connector

Fig. 1 - +9V adapter

red to tip 

black

battery 
connectors

Fig. 2 - +18V adapter

Now for something a little more difficult. 
Craig's "Spluffer" (active splitter/dual 
buffer...see 11/77 issue of Guitar Player) requires 
a 9 Volt positive and a 9 Volt negative supply. I 
used a stereo phone plug (l couldn't find a stereo 
mini-plug and besides, I didn't want to get this 
connector mixed up with the one for the flanger 
since they both use two batteries). Connect the 
negative pole of one battery to the ring and its 
positive pole to the shaft (ground). Connect the 
positive pole of the second battery to the tip and 
its negative pole to ground (see figure 3). Use a

SERGE

Synthesizers—kits & assembled
Studio quality 

Precise

Compatible

Modular

Ultra versatile /
Affordable /

Write or call for free catalog

Serge Modular
Music Systems 
572 Haight, SF Ca 94117 
415/621-6898

to ringblack

black 
to

shaftbattery 
connectors

red to tip

red

stereo plug H)

Fig. 3 - Bipolar adapte

stereo phone jack at the effect. The terminal 
corresponding to the tip connects to the negative 
supply point of the board. Wire the ground terminal 
to the ground terminal of the input jack.

There's one more advantage to this system: when 
you're finished playing, it is no trouble at all to 
unplug the batteries and put them in the 
refrigerator for extended life. Also, for all those 
music stores out there who are always having 
batteries in their effects go dead, this approach 
represents a good solution. Make up a couple of 
these "battery packs", and plug them into the AC 
adapter jack whenever it's time for a demonstration. 
After the demonstration, put the batteries away. 
This way you avoid having batteries left on 
accidentally in an effect, which could cause damage 
from leakage if they're left in there for too long./

8 poujPHorjy -January/February 1981
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NEW KEYBOARDS. In the past 

few months, many new keyboard 
instruments have been introduced. 
Here are some of them:

Salamander Music Systems (PO 
Box 40267, San Francisco, CA 
94140) announces the VOICE 400 
programmable lead synthesizer. A 
stand-alone unit that’s designed 
to be used in conjunction with any 
iV/octave keyboard or equivalent 
P/V converter, VOICE 400 stores 32 
presets and includes editing 
facilities. Other features 
include two VCOs, 24 dB/octave 
multi-mode filter, three envelope 
generators, programmable analog 
delay with external input, LFO, 
sample and hold, and compact size. 
The VOICE 400 lists for $1980: a 
matching digital keyboard with 
built-in remote control lists for 
$875.

Oberheim Electronics (1455 
19th St., Santa Monica, CA 90404) 
has updated the OB-X into the 
OB-Xa. Added features include a 
split keyboard function with 
programmable split and balance, a 
doubling mode (allows for playing 
two sounds with one key), improved 
noise generator, new panel 
graphics, and a new 
modulation/bend assembly with 
independent sine/sawtooth LFO. 
Prices: four voices, $4995; six 
voices, $5595; eight voices, 
$6195.

Keyboards

Moog Music Inc. (2500 Walden 
Avenue, Buffalo, NY 14225) has 
introduced the Opus 3, a 49 note 
polyphonic synthesizer that 
creates a wide range of string, 
organ, and brass voices either 
individually or in any desired 
combination. Suggested list price 
is $1195.

Sequential Circuits Inc. (3051 
North 1st Street, San Jose, CA 
95134) has announced the Pro-One, 
a low cost (list price: $645) 3 
octave monophonic synthesizer. 
Features include circuitry based 
on their Prophet poly synth to 
give the ’’Prophet sound”, two 
VCOs, 24 dB/octave LP filter with 
associated 4 stage envelope 
generator, extensive modulation 
capabilities, built-in digital 
sequencer, arpeggiator, audio 
input for processing traditional 
instruments, and an internal 
digital interface that facilitates 
hooking up the Pro-One to most 
home computers.

PAiA Electronics, Inc. (1020 W. 
Wilshire Blvd., Oklahoma City, OK 
73116) has begun shipments of the 
PROTEUS I Programmable Preset Lead 
Synthesizer. The instrument is 
currently featured on PAiA’s 24 
hour Demo/Order line 405-843-7396. 
An evaluation package consisting 
of the PROTEUS I’s three Assembly 
and Using manuals and a demo 
cassette is available for $10.00 
which is refundable with an order 
for the instrument. (PPD in USA)

Unicord (89 Frost St., 
Westbury, NY 11590) now offers 
the Korg BX-3, a dual manual organ 
designed to offer ’’tone wheel” 
organ sounds as well as 
electronically generated rotating 
speaker effects. Other features 
include an overdrive control, 
seperate tuning for each manual, 
and portability - the BX-3 weighs 
in at 44 pounds.

Something Else
A NON-SHOCKING ANNOUNCEMENT. 

Audio & Design Recording (Box 786, 
Bremerton, WA 98310 - telephone 
206-275-5009) has announced 
D'ZAP!, a small (4" X 1.5") 
battery powered combination shock 
hazzard detector and cord checker. 
D’ZAP! is claimed to detect 
voltage leakage and improper 
grounding as well as check most 2 
and 3 conductor cables for phase 
and continuity.

STUDIO QUALITY ENVELOPE 
CONTROLLED FILTER. Beigel Sound 
Lab (24 Main Street, Warwick, NY 
10990) has introduced an envelope 
controlled filter for studio use. 
Features include a choice of 
logarithmic or linear envelope 
response, external effects loop, 
three filter modes, and 
balanced/unbalanced inputs and 
outputs to handle a wide variety 
of interfacing needs.

pouphonu -January/ February 1981 9



Tell Them You Saw It In Polyphony

ICs
NEW SSM MUSIC ICS. Here's 

advance information on three new 
products from Solid State 
Microtechnology (2076B Walsh 
Avenue, Santa Clara, CA 95050).

The SSM2033 is a precision 
voltage controlled oscillator IC 
with sawtooth, triangle, and 
variable width pulse outputs. 
Simultaneous exponential and 
proportional linear sweep inputs 
provide a 500,000:1 control range. 
Regulation of the chip's operating 
temperature makes external 
temperature compensation 
unnecessary, as well as providing 
excellent claimed stability. 
Other features include voltage 
controlled pulse duty cycle, 
single trim adjustment (for 
V/octave), on-chip control voltage 
summer, short circuit protected 
outputs, and hard/soft sync 
inputs.

The SSM2022 is a low cost dual 
VCA that requires very little 
support circuitry. Features 
include antilog or linear gain 
control characteristics, summing 
nodes for signal and linear 
control inputs, 76 dB S/N ratio, 
0.2% THD, and wide pupply voltage 
range.

The SSM2056 is a four stage 
(ADSR) voltage controlled 
transient generator that claims 
near zero offset and control 
feedthrough. Features include 
standard 5V peak output, 
exponentially controlled 50,000:1 
range on all timing inputs, output 
short circuit protection, and 
gangable control outputs to allow 
for easy interfacing with 
electronic controllers and 
programmers.

NEW CURTIS MUSIC ICS.- There 
are some new Curtis Electromusic 
Specialties ( 110 Highland Ave., 
Los Gatos, CA 95030 ) chips on 
the horizon as well as the SSM 
ones mentioned above; here's some 
information gleaned from 
preliminary data sheets.

The CEM3360 is a low cost, 
easy to apply dual VCA. Features 
include exceptionally low noise 
(-110 dB) and control voltage 
feedthrough, wide supply voltage 
range, summing node signal inputs, 
and differential control inputs 
for added flexibility.

The CEM3350 is a dual voltage 
controlled state variable filter. 
10 POUPHONU 

Features include low cost, 
separate voltage controlled 
frequency and Q control inputs for 
each filter (15 octaves typical 
range, 1/2 to 100 typical Q 
range). A unique input/output 
structure allows the chip to be 
configured into many novel voltage 
controlled filters (high pass, 
multiple resonator, bandpass, 
etc.).

UNIVERSAL FREQUENCY COUNTER 
CHIP. Intersil (10710 N. Tantau 
Ave., Cupertino, CA 95014) now 
offers the ICM7226A, a "universal" 
counter chip that measures 
frequency (DC to 10 MHz), period 
(0.5 microseconds to 10 seconds 
with 0.1 microsecond resolution), 
units (up to 100,000,000 at a 10 
MHz counting rate), and time 
intervals (up to 10 seconds with 
0.1 microsecond resolution). The 
chip drives either common anode 
or common cathode displays 
directly, and requires very few 
external parts for operation. 
Price is under $25 in 100s; 
hopefully some hobbyist parts 
place will start carrying these

Another interesting Intersil 
chip is the ICL7109, which 
contains all active analog and 
digital circuitry required to 
convert an analog input into 
digital data. The byte oriented, 
three state output allows this 
chip to interface easily with 8 
bit and wider microprocessor data 
busses; handshaking allows for 
direct interfacing with standard 
UARTs for remote serial data 
transmission. Price is only $12 
in hundreds.

CMOS AUDIO ATTENUATOR. Analog 
Devices (804 Woburn St., 
Wilmington, MA 01887) has 
introduced the AD7110, a 16 pin IC 
which provides 0 to 88.5 dB of 
attenuation (along with full 
muting) in 1.5 dB steps. 
Signal-to-noise ratio is claimed 
to be greater than 100 dB over the 
audio range, with -98 dB harmonic 
distortion and -92 dB 
intermodulation distortion. Cost 
is approximately $10 in 100s.

PHONEME ORIENTED SPEECH 
SYNTHESIS CHIP. Votrax (Troy, MI 
48084) is scheduled to introduce a 
phoneme oriented speech synthesis 
IC selling for under $15. Unlike 
chips which store a limited number 

of words, a phoneme oriented 
device stores actual sounds that 
make up words. Stringing these 
phonemes together in the right 
order creates virtually any word 
in the English lanuage; however, 
the speech does not sound 
conversational, instead giving a 
"robot-speech" type of effect. 
Nonetheless, for instances where a 
large vocabulary is more important 
than human speech characteristics, 
this looks like a promising 
development.

NEW AUDIO IC POWER AMP. 
Packaged in a SIP (single in line 
package), the LM2878 from National 
Semiconductor (2900 Semiconductor 
Drive, Santa Clara, CA 95051) 
puts out up to 5 Watts at 1 KHz 
into an 8 Ohm load. Supply 
voltage ranges from 6 to 32 VDC, 
open loop gain is 70 dB, and 
distortion is typically 0.14% at 2 
Watts. The LM2878 is short 
circuit protected, internally 
compensated for gains greater than 
10, and includes thermal shutdown 
protection.

VIDEO, MEET AUDIO. Hitachi 
has collaborated with Victor Co. 
of Japan on an LSI five-chip set 
that simplifies the pulse-code 
modulation audio recording 
process. Designed for 
compatibility with standard 
consumer videocassette machines, 
this chip set is expected to bring 
down the cost of PCM recording 
adapters for video recorders.

ANOTHER "AUDIO MICROPROCESSOR" 
DUE IN MID-1981. Intermetal1 GmbH 
of West Germany has announced the 
MAA 1000, a single chip n-MOS 
processor for audio that samples 
input signals at 200 KHz. 16 bit 
inputs and outputs, as well as an 
extremely fast ALU, allow for 
professional quality, low 
distortion processing. The chip 
includes an on-board ROM that 
contains subprograms for handling 
specific tasks (such as delay, 
speech synthesis, stereo hi-fi 
applications, etc).

DIGITAL POTENTIOMETER NOW 
AVAILABLE. Analogic (804 Woburn 
St., Wilmington, MA 01887) offers 
the AD7525, a digitally controlled 
potentiometer IC capable of 
resolving 1,999 steps. The chip 
features low power consumption and 
feedthrough.
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Tell Them You Saw It In Polyphony

Op Amp
JFET INPUT OP AMPS STARTING TO 

APPROACH BIPOLAR NOISE LEVELS. 
Fairchild Semiconductor (PO Box 
880, Mountain View, CA 94042) has 
introduced its line of "Quadrafet" 
op amps. These claim to have 
noise levels below 16 nV/root 
Hertz, slew rates greater than 13 
V/microsecond, and 50 pA input 
bias current. The uAF771 is a 
single op amp, the uAF772 a dual 
op amp, and the uAF774 a quad op

YET ANOTHER OP AMP FAMILY. 
NFET is the Texas Instruments name 
for a new op amp family that 
combines N-Channel FETs and 
bipolar circuitry on the same 
chip. These single supply amps, 
that operate from 3V to 36V, sense 
signals close to or at ground with 
no negative supply, and have the 
high input impedances associated 
with bifet circuits. They do not, 
however, have particularly great 
noise or slew rate specs (34 
nV/root Hz @1 KHz and 
0.6V/microsecond, respectively).

Sources
NEW PARTS SOURCE. PGS 

Electronic Supply (PO Box 735, 
Terra Haute, IN 47808) is 
beginning to offer a variety of 
parts of interest to electronics 
hobbyists. Write for their list 
of available components.

ESOTERIC RECORD SOURCES. Many 
Polyphony readers have musical 
interests that extend way beyond 
the top 40 (to say the least!), 
but have a hard time locating rare 
or private label recordings. Aeon 
Import Records, Inc. (604 
Princeton, Fort Collins, CO 80525 
- telephone 303-484-0963) stocks a 
number of electronic music, live 
improvisation, and new instrument 
recordings; write them for a two 
page flyer. San Francisco’s 
infamous Ralph Records is 
currently offering a catalog and a 
sampler record with music by MX80 
Sound, Tuxedomoon, Snakefinger, 
and the Residents for $1; send 
the buck along with your name and 
address to Almost Free, Ralph 
Records, 444 Grove Street, San 
Francisco, CA 94102.

SPACE IS THE PLACE. Gary 
Kirkpatrick passes along the 
following information for those of 
you who share his facination with 
the space program: NASA maintains 
a recorded answering service that 
tells the latest exploits of the 
Voyager 1 as it works its way 
towards the the fringes of the 
solar system. Call (213) 354-7237 
for the current mission status.

HEATH WILLING TO TEACH YOU A 
THING OR TWO. Readers are 
frequently asking where to learn 
more about basic electronics. The 
Heath Co., probably best known for 
their various kit products, also 
offers a number of inexpensive 
self-study courses on subjects 
from basic electronics to computer 
programming and microprocessors. 

For a catalog listing these 
courses, write to The Heath 
Company, Benton Harbor, MI 49022.

NEW MUSIC IN U.K. The London 
Musician's Collective puts on a 
wide variety of new music events. 
For information contact the 
Collective at 42 Gloucester Avenue 
NW1, London, England (telephone 01 
722 0456).

misc.
D/A DESIGNED FOR AUDIO USE. 

The MP1926A from Analogic (Audubon 
Road, Wakefield, MA 01880) is a 
16 bit D/A converter intended for 
audio applications. In the small 
signal, zero crossover region, it 
provides 18 bit linearity. Cost 
is around $100 in production 
quantities.

"AUDIO HANDBOOK" PLAYS ENCORE. 
National Semiconductor (2900 Semi­
conductor Dr., Santa Clara, CA 95051) 
revised and reprinted their "Audio 
Handbook". This volume contains 
many useful schematics, formulas, 
and tables o’f interest to 
electronic musicians, including 
information on how to best apply 
National's many audio-related 
integrated circuits.

MUSIC PERIPHERALS/SOFTWARE FOR 
THE 6502. Micro Technology 
Unlimited (2806 Hillsborough St., 
PO Box 12106, Raleigh, NC 27605) 
offers a variety of products for 
machines using the 6502 processor 

including music peripherals and 
software. For more information, 
request their catalog.

MAC 81 cElectroi[ic 
Acoustics ^Modification 
Conference

Saturday
April 25, 1981
Hermann Hall
Illinois
Institute of
Technology
Chicago, Illinois

of
cTMuSical 

ouifdS

x Characteristics of 
Musical Sounds

x History of
Electronic
Modificat ion

x Time Domain
Modificat ion

x Frequency Domain 
Modification

x Non-Linear
Modification

x Synthesizers
x Future Trends
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Build, aPulse Width. Multiplier
| This construction project turns a static triangle 

waveform into a highly animated variation of a pulse 
waveform. Although it's difficult to describe the 
resulting sound in print, by describing the circuit 
you will probably be able to imagine the sound in your

ABOUT THE CIRCUIT. The PW Multiplier uses four 
comparators, three of which have voltage controllable 
thresholds, to turn a triangle wave into a number of 
pulse waves with varying duty cycles. These pulse 
waves are then mixed together digitally via EX-OR 
gates, resulting in a very complex composite waveform.

Comparator IC1A converts the triangle wave into a 
pulse wave; trimpot R5 allows for duty cycle 
adjustment. Comparators IC1B-D are standard voltage 
controlled pulse width modulation circuits, whose 
thresholds are fed from three control summers 
(IC2A-C). So far, this would be just another pulse 
width modulation circuit if it weren't for the fact 

by C. Anderton
but Ra and Rb must be chosen for a given application 
according to the following chart:

AUDIO LEVEL (PK-PK) CONTROL VOLTAGE RANGE Ra Rb

0.5V 0 to +5V 500k 680k
5V 0 to +5V 50k 68k
10V 0 to +10V 50k 68k
20V 0 to +10V 50k 33k

Next, Ra and R6 must be calibrated so that the 
peak-to-peak value of the audio signal at the output 
of IC2D is the inverse of the control voltage range. 
For example, if your synthesizer uses 0 to +10V 
control voltages, then Ra is adjusted to give a 10V 
pk-pk signal, and R6 offsets the signal so that the 
top peak of the signal hits OV, and the bottom peak of 
the signal hits -10V. With synthesizers using 0 to 
+5V control voltages, then Ra is adjusted to give a 5V 
pk-pk signal, and R6 offsets the signal so that the 
top peak of the signal hits OV, and the bottom peak of

that the outputs of the four comparators are mixed by 
the EX-OR gates in an interesting way. The output of 
IC3A (output 1) gives a standard pulse wave output. 
However, IC3B (output 2) mixes this waveform along 
with the pulse wave coming out of IC1B. As the 
control voltages presented to IC2A vary, output 2 
varies from a pulse waveform with the same period as 
the input to a pulse wave that has two pulses per 
period. When there are two pulses per period, the 
resulting sound has a strong "octave higher" 
component; so, varying the associated contol voltage 
smoothly alters the harmonic content from the standard 
PWM variations to a totally different harmonic 
structure caused by the addition of the extra pulse in 
each period.

the signal hits -5V. This calibration insures that 
the control voltage summers will affect the signal in 
the desired manner.

The only other calibration is to 
the output of IC1A is a square wave, 
is not critical, and you can just as 
waves coming out of IC1A; but square 
well with the other pulse outputs.

adjust R5 so that
Actually, this 

easily have pulse 
waves seem to mix

Now, hook up your control voltages to IC2A-C. A 
couple of LFO outputs, combined with an envelope 
generator output, work well... as do many other 
combinations. To get a feel for the module, you might 
also wish to simply connect up some pots to the inputs 
of the GV summers and see how changing the control

Mixing output 2 with the output of the comparator 
IC1C gives anywhere from one, to two, to three pulses 
per period at the output of IC3C, depending on the 
control voltages present at GV summers IC2A and IC2B. 
Similarly, mixing IC3C's output along with the output 
from comparator IC1D into IC3D gives anywhere from 
one, to two, to three, to four pulses per period at 
the output of IC3D, depending upon the voltages 
present at GV summers IC2A-C. As these control 
voltages vary, the harmonic structure of the waveform 
undergoes radical alterations. Interestingly, the 
sound is very "plucked string" in nature (if you look 
at a guitar string, you'll note that the harmonic 
structure is constantly changing and that the vaveform 
is anything but static).

CONSTRUCTION. I used 4136 op amps for IC1 and 
IC2, although you could just as easily use 741s, 
4558s, or general purpose compensated op amps. The 
circuit is actually quite non-critical, as long as you 
make sure that you feed the proper op amp inputs. IC3 
can be a 4030 or 4070 CMOS EX-OR gate. IC2A-C are 
control voltage summers that you've probably seen 
before in dozens of circuits; I would suggest 
connecting an "initial PW" control to one input of 
each summer.

CALIBRATION. The PW Multiplier accepts a number 
of different audio input levels and control voltages, 

voltages alters the overall sound.

CONCLUSION. The Pulse Width Multiplier represents 
a balance between the old (pulse width modulation) and 
the new (digital mixing to create interesting harmonic 
patterns). The circuit is very inexpensive to build, 
so if you're looking for something a little more 
interesting out of your VCOs than the standard static 
waveforms, give this module a try: I think you'll be 
as pleasantly surprised with the sound as I was.y

PARTS LIST

Resistors (5% preferred, 1/4 Watt)
R1,R2 10 Ohms
R3 33k
R4 47k
R5,R6 50k trimpots
R7 - R28 100k
R29,R30 220k

Capacitors (15 or more working Volts)
Cl . 22uF
C2 - C4 10 uF, electrolytic or tantalum

Semiconductors
DI - D4 1N4001 or equivalent diode (1N914

etc. also OK)
IC1.IC2 4136 quad op amp or equivalent (see

text)
IC3 4030 or 4070 CMOS quad EX-OR gate

Mi sc. Circuit board, wire, socket, etc.
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