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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 (IV/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.

EmiTi” Southwest Technical 
Products Corp.

219 W. Rhapsody, San Antonio, Texas 78216

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

I--------------------------------------------------------------------------------------------------------------------------------------- ---
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I I Enclosed is $______ _ or BAC '-------------------------------------------------------------- -------- |

I or Master Charge  Bank --- ------------- Expire Date--------------- j

j NAME -------------------------------------------------------------------------------------- -------------------------- |

I ADDRESS Jj _ ____________________________________________________________________________ - |
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I Box 32040, San Antonio, Texas 78284
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LETTERS
PMS Questions

(Addressed to author Ken Perrin) In your 
extremely informative article (Using: 
Sophisticated Modifications in Creative 
Synthesis, September/ October 1979) you*  
mention the Lissajou patterns. (1) In 
figure 13 (page 30), what is the effect 
if the two sine waves (90 degrees out of 
phase) are of different frequencies? (2)_. 
What is the effect if the two waves (90- 
degrees out of phase) are of different, 
forms, i.e. a square versus a sawtooth 
wave, etc.? (3) Are the circles in 
example 14 actually rotating, are the 
straight lines stationary? (4) Could the 
horizontal and vertical designs and 
their interactions also be the result of 
two orchestrated segments in and out of 
phase? My sincerest thanks for any help 
you can offer.

Maury Deutsch 
Brooklyn, NY

First off, let me respond to two of the 
questions simultaneously by answering 
neither of them directly, but by talking 
instead about an oscilloscope.

Internal to the scope is s sawtooth 
oscillator which pushes the beam along 
the X or horizontal axis. If you look at 
a scope which has no signal at its 
input, you will see a single horizontal 
line. This is the result of a single dot 
being pushed along the X axis as the 
sawtooth goes high and snapped back to 
the beginning as the sawtooth goes low. 
Of course, if this dot moves fast 
enough, we see it as a solid line. When 
a signal is displayed on the scope it is 
a voltage which pushes the beam along 
the Y or vertical axis. Assume, for the 
time being, that it's a sine wave and if 
the frequency of the internal sawtooth 
were identical to the displayed sine 
wave, then we would see one cycle of the 
sine displayed on the screen. If the 
sine wave were twice the frequency of 
the sawtooth we would see two cycles of 
the sine.

But let's assume the sawtooth and 
sine are of the same frequency but have 
a phase difference of 90 degrees; the 
sawtooth starts 90 degrees after the 
sine. In this case we still have one 
cycle of the sine displayed but it 
apparently starts at its highest point, 
swings low, and then swings back to its 
highest point. In spite of the fact that 
it looks like the curved part of the 
Greek letter PSI, it is still a sine

Now, take a different case, or 
maybe a different scope. This scope has 
an input which allows the user to use 
any waveform in lieu of the internal 
sawtooth. I'd assumed in the article 
(without actually stating it) that wel 
were using this kind of scope to do the 
displays. Let's start simply.

Obviously, if we use a sine wave to 
deflect the beam horizontally and a 
sawtooth of the same frequency to 
deflect it vertically, we have the same 
display as in the first example three 
paragraphs ago except this time it's 
turned on its side. The sine wave begins 
at the bottom of the screen and then 
goes upward.

Next, consider the case of two 
sines of the same frequency and phase. 
In other words, a case where X = Y. As 
the X sine wave pushes the bean 
horizontally, the Y sine wave pushes it 
vertically. We end up with a 45 degree 
line, just as you'd expect when X = Y. 
If we slow down both sines to about 1 Hz 
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ELEMENTS!
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 of 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 in U.S.A, from POLYPHONY, 

and in Canada, direct from publisher, 
OR YOUR RECORD STORE ,)

529 Speers Road
Oakville. Ontario. Canada

L6K 2G4
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we could watch the dot move upwards into 
the +X+Y quadrant, back to 0, then down 
to the -X-Y quadrant. When the sines are 
180 degrees out of phase we have X - -Y 
and so we get a line perpendicular to 
the first line. When the sines are 90 
degrees out of phase, the beam 
circumscribes a circle by moving 
clockwise; it moves counter- clockwise 
if the sines have a 270 degree phase 
difference.

So, above are the answers to the 
second and third questions. The answer 
to the first question is easy. It 
doesn't make sense to talk about the 
phase difference of waveforms having 
different frequencies. The fourth 
question is the tricky one because it 
encourages me to trot out my ignorance 
and show it in print. What is an 
orchestrated segment? I'm going to 
assume that it means some part of a 
piece which has been arranged for 
orchestra. Deciding that it is a musical 
term is a gamble because the phrase has 
such a trigonometric ring to it, 
nonetheless — you only go around once. 
Besides, it makes the answer easier.

The answer is that it doesn't work 
that way. If you had a microphone hooked 
up to the X axis and another microphone 
to the Y axis and somehow got the 
signals to difference by 90 degrees, the 
display would be nothing but jumbled 
lines. You can see why if you consider 
the characteristics of the waveforms 
generated by such sources.

Jean Paul Fourier (contemporary of 
Robespierre, Jefferson, Beethoven, and 
that crowd and also the deviser of the 
mathematical description of wave motion) 
says that a waveform has no beginning or 
no end. He wasn't being cosmic, but 
rather mathematically correct. Another 
waveform characteristic is that it 
repeats its cycles without variation. 
Neither of these are characteristic of a 
musical tone. Musical instruments 
produce boring scope displays and 
interesting scope displays are the sonic

Ken Perrin 
Boston, MA

Chameleon Problems
I saw Jon Balleras' Chameleon 0.25 
program in your Nov/Dec 1979 issue which 
I thought would be really nice for 
playing live, but I have encountered a 
few problems and was wondering if you 
could help me out.

The first time I tried to run the 
program I couldn't make any sense at 
all. Then I noticed that in the listing, 
starting after address $024E the listing 
jumped to $027C and continued out to 
what should have been the end of the 
program at address $02A2. But it doesn't 
end there; instead it continues on with 
the part of the listing that was 
skipped. In other words, the part of the 
program from address $027C to . $02A2 
should be interchanged with the part of 
the program from address $024F to $027B. 
If you examine the program listing 
starting at address $024E it's fairly 
easy to notice. This presented no real 
problem as I found the mistake soon 
after I started looking for the trouble.

My biggest problem was that after I 
had corrected the first problem, the 
program appeared to be running fine. The 
transpose was working; the glide was 
working; also the clear and tune 
functions were working fine. But when I 
hit any of the pads designating the 
number of voices to be used, the program 
shut itself down and changed the value 
of $07 at address $0220 to $03.

I was just wondering if there is 
another misprint in the listing that I 
can't find, or what? Any help would be 
appreciated. Charles Brown

Montgomery, AL 

How about it readers? Have others 
experienced similar problems? Let us 
know so we can publish the corrections.

Marvin

CA3280 Updates
I will not let Polyphony err twice! The 
24 dB/octave filter presented in "Using 
the CA3280" by James Patchell (Jan/Feb 
'80 issue) is guaranteed not to work. As 
stated, the circuit is similar to Gary 
Bannister's in the May/June '79 issue, 
and both circuits share the same fate: 
oscillation. This is inevitable because, 
to paraphrase Routh and Hurwitz 
(remember them?), it is a necessary 
condition for stability that each 
coefficient of a complex polynomial be 
non-zero; in other words, each 
integrator output must drive some type 
of feedback loop. Obviously, the first, 
second, and third integrators in Mr. 
Patchell's design do not drive feedback 
loops. (And yes, I have constructed the 
circuit to verify its instability.)

Readers would be better off 
building a state-variable circuit like 
that described in the article when using 
the CA3080 or CA3280 because the Gm from 
one OTA to another can vary as much as 
100%. (A 24 dB filter requires some way 
to match the OTAs.) If 24 dB is 
necessary, I would suggest using the GEM 
or SSM filter 10; the price/ performance 
combination is hard to beat.

Howard Cano
Arvada, CO

There were a few boo-boo's in my 
article, Using the New CA3280. In figure 
1, the terminal V2 should have a 
negative, not a positive, sign. In 
figure 3a, the TL074 pin #1 should be 
pin #3; pin #3 should be pin #1. This 
was my error; sorry. Figure 10 shows the 
75K R18 incorrectly connected to -15 
volts; it should tie to +15 volts.

Also, some of my friends were 
unclear on what I meant by Vin Peak in 
figure 5. 5 volts peak - 10 volts 
peak-to-peak or 3.5 volts RMS AC. I used 
peak because the circuits can respond to 
DC.

Speaking of figure 5, there seems 
to have been a slight error when the 
plot was redrawn. It would be OK with me 
to send readers who are interested a 
photocopy of the original if they will 
send me a stamped addressed envelope. 
The error shows up mostly at 6 volts. In 
my article I say that the diode current 
is .35 mA where the chart says .34 mA. A 
small error, but I am unfortunately a 
perfectionist.

James Patchell 
533 San Blas Pl 
Santa Barbara 
CA 93111

Garson Fan
I really enjoyed the article on Mort 
Garson in the Jan/Feb issue. I've been 
following Garson's work ever since I 
heard "Electronic Hair Pieces" (A&M SP 
4209, not 4029 as stated in the 
discography) ten years ago. The music 
was so far advanced beyond the other 
commercial Moog stuff being foisted on 
the public that I couldn't understand 
why Garson was being hidden from the 
public eye. I began to notice his touch 
in many TV commercials and game show 
themes; but there wasn't much under his 
name in the Schwann catalog. I finally 
did gather together just about all the 
albums you mentioned in the article, and 
I was utterly fascinated to hear about 
what really went on in the production of 
the Elektra "Zodiac" album!

I must take issue with Ms. Bryant 
on one sugnificant point; she states 
that "it was with the 1967 release of 
his album 'Zodiac' that the public was 

h n n ttj 
gentle electric

model 101

PITCH AND ENVELOPE 
FOLLOWER

Now you can control 
your synthesizer with any 
monophonic instrument 

or voice

TWICE THE INTERFACE 
AT HALF THE PRICE

Wide tracking range: 26Hz to 20 KHz • Accurate Iv/oct. 
tracking: 1/20th semitone—200Hz to 3KHz • Footswitch 
or synthesizer controllable pitch sustain • Fundamental 
frequency pulsewave output • Linear and Log envelope 
outputs • Gate and Trigger outputs • Retriggering sensi­
tivity control • Compressor • Mic preamp •

Also available as a module for 
Aries and Serge synthesizers. Write for our free 
detailed brochure. Dealer inquiries welcome.

gentle electric
130 Oxford Way, Santa Cruz, CA 95060 

(408) 4&-1561

A remarkable personal synthesizer.
The SYN-BOW.,M
Now LSI technology 
makes possible the 
micro synthesizer 
with the no com­
promise sound. The 
revolutionary Attack 
Sensor and Natu­
ral Filter Patch,M 
allow you to control 
loudness, timbre and 
duration with the 
touch of a finger 
for truly expressive 
music.
Add PWM, FM, Sub­
octave, trigger and 
CV outputs, and a 
300 degree con­
tinuous frequency 
controller with 36 
inches of resolution, 
and you’ll see why 
we think the SYN- 
BOW is special. Com­
plete kit $124 PPD 
USA. Order today 
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18405 OLD MONTE 
GUERNEVILLE, CA.
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Building an Ef 
pedal Board?

The A/DA PowerPlug-5 Universal Battery Eliminator is the only 
way to go. You’ll never again have to worry about dead or 
weak batteries. About unplugging after playing to turn off your 
effects. Drilling holes and installing AC adapter jacks. The 
A/DA PowerPlug-5 comes complete with all the hook-up cords, 
special battery clips, and an instruction manual.

Designed specifically for 
pedal boards, the A/DA 
PowerPlug-5 can power up 
to five 9-volt effects in any 
series or parallel configur­
ation. Also two AC outlets 
are mounted on the back 
panel for effects that run 
off AC.

And more features:
• Fused for protection against AC line transients.

(Spare fuse inside case.)
• Grounded AC cord and outlets for safety.
• Short-circuit proof input and output terminals.
• Rugged, road-worthy, yet attractive, ABS enclosure.
• LED “power on’’ indicator.
• One year parts and labor warranty.

The A/DA PowerPlug-5. It saves you time, money, and hassle. 
It’s the only way to go!

zmOG/DIGIThl /flSOCKES
2316 FOURTH STREET
BERKELEY, CA 94710 ►4/Dhl

first introduced to the phenomenon of 
synthesized sound." I can’t let that go 
by without a challenge — perhaps Ms. 
Bryant is too young to have any 
perspective in this regard. Leaving 
aside all the avant-garde composers who 
had been laboring away in EM for decades 
before 1967, the real introduction of 
'the public' to the phenomenon of 
synthesized sound had to be the 1955 
album "The Sounds and Music of the RCA 
Electronic Music Synthesizer" (RCA 
LM-1922), which just may have been the 
first use of the word Synthesizer! RCA’s 
room-sized extravaganza was certainly 
the first significant total system for 
producing sounds from scratch, and the 
album itself is an interesting 
mini-course in synthesis.

Another introduction of the public 
to synthetic sound was the way-ahead- 
of-its-time totally electronic score to 
the 1956 MGM film "Forbidden Planet" 
(available on Planet Records PR-001) by 
Louis and Bebe Barron. The Barrons even 
used some computer-like circuits to 
generate sound patterns they could build

Taken as a whole, though, the 
Garson article was a really fine job, 
and a bit of overdue recognition to one 
of the most talented systhesists - and 
musicians - around.

Steve Klein
San Bernadino, CA

Reading Schematics
I subscribed to Polyphony in August of 
'79. I have been very pleased with the 
articles but I feel I am missing a lot. 
The reason behind that is ... I don't 
have any knowledge about reading 
schematics. Are there any books you 
couls refer me to so I could put my feet 
on the right path?

Thank you for your time and a great 
magazine.

Jeff Bundy
Fayetteville, NC

My first recommendation would be Craig 
Anderton's Electronic Projects for 
Musicians, which is an excellent intro­
duction to all aspects of electronic 
music projects which musicians and 
'non-tech' types might not be familiar 
with. Also, look for How To Read 
Schematic Diagrams by Donald Herrington 
(Howard Sams #21127, $5.50). These
should get you going.

Marvin

Drum Mods Vented
While I find the overall design and 
usability of the Paia Programmable Drum 
synthesizer better than most drum 
machines, I think a couple of additions 
and changes could make it even more 
useful.

1. Three Discrete Outputs - When you 
put the drum output through reverb, it 
really muddles up the bass before it has 
much effect on the snare or other higher 
components. A provision for three 
separate outputs, one for snare, one for 
bass and accent bass, and one for the 
other oscillators, would be very 
helpful. You could put the bass through 
straight, put the snare through a VCF 
and put reverb on the rest.

2. Lower Drum Sounds - Lower and 
deeper outputs from the tom and conga 
would be far more useful. As they are 
now, they are fine for a salsa band or 
if you are anticipating the 1983 mambo 
and bossa-nova revival, but for rock or 
disco they leave much to be desired. 
With a deeper drum sound you would lose 
that sound which is characteristic of 
all 'drum machines'.

3. Cassette Load and Dump - This would 
make programming a whole lot easier (but 
is least practical of the three).

continued on page 29....
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per formarice rev i e w
About The Cover...

GARY NUMAN
by kirk austin

The house lights dimmed as the curtain rose on a dark 
stage. Slowly the dry-ice fog began to creep onto the stage, 
and then out into the audience. Audience and stage became one 
as the fog engulfed the first twenty rows, and the solitary 
synthesizer line that is the beginning of "Tracks" echoed 
through the auditorium. The drummer, playing sixteenth notes 
on his hi-hat, joined the synthesizer as the fog and darkness 
added an other-worldly atmosphere to the piece. When the bass 
finally joined in, the stage became alive with light ----  huge 
columns of alternating white and purple light.

This is how the show began March 8, at the Fox-Warfield 
theatre in San Francisco. Gary Numan had not even appeared on 
the stage yet, but the audience was already in awe of the 
spectacle. The instrumental from the Pleasure Principle album 
was a perfect opening number, allowing the audience to 
concentrate its attention on the visual aspects of the stage 
set-up. When Gary Numan made his appearance after the first 
tune he was just as hypnotic ---- moving slowly and 
deliberately in a stylized pantomime. For the most part he 
did not play the instruments, but stood up front and 
talked/sang the lyrics. The five other musicians carried the 
music well, though, and were able to duplicate the recordings 
accurately.

Needless to say, the 21 synthesizers that Numan carries 
with him on tour provided the bulk of the sound. Minimoogs, 
Polymoogs, ARPs, Rolands, and racks of outboard gear (digital 
delays, flangers, etc.) brought the multi-tracked records 
alive in vivid fashion. A couple of Snyare percussion 
synthesizers were also used in order to duplicate the multiple 
hand clap tracks on the records.

When I talked to Gary Numan I found him to be quite 
different than what I would have expected. For starters, the 
door to the hotel room was answered by his mother. His 
father, Tony Webb, gave me the once over before introducing me 
to Gary. I guess that this is not too bizarre since Gary had 
just turned 22 that day, but I was rather surprised.

Numan is a pretty soft-spoken person, and he didn't talk 
about cybernetics, or the future, or any of the other things 
that the record company promo say's he talks about. He mostly 
talked about manipulating the media, making his fortune, and 
getting out of the business as soon as possible (within a year 
or two). He is very deliberate and calculating, and his 
success has been carefully planned by himself and his father. 
Gary is aware of what it takes to sell an image, and what the 
market is prepared to accept. His real interest, though, is 
air planes, and he hopes to make enough money from the music 
business to finance a charter airline for himself. He already 
has all of his hours completed, and just needs to take some 
tests in order to get his pilots license.

Obviously, Numan has definite ideas about music, too. 
Although he originally started out as a guitar player, he was 
fascinated by a synthesizer that was set up in a studio he was 
using to record some punk demos (after he got a recording 
contract he dropped the punk act). Gary found the synthesizer 
to be an extremely powerful sounding instrument, and he 
couldn't understand why it was not being used by more bands. 

Even the bands that did use synthesizers (Ultravox, Roxy 
Music) always used them in supporting roles, still relying on 
the guitar for the basic rhythmic structure. Numan thought 
that the synthesizer should be used in place of the rhythm 
guitar, building the rest of the song around it. This idea 
led to his first album, Tubeway Army, which was done with his 
old friend Paul Gardiner on bass, and his uncle, Jess Lidyard, 
playing drums. The album was not well received, though, and 
Numan went back into the studio to record Replicas with the 
same band. Replicas was released six months after Tubeway 
Army, and went to number one on the English charts. The 
single,"Are Friends Electric?", also made number one, and Gary 
was on his way.

He still didn't have a band that could perform the songs, 
due to the extensive overdubbing that was used on the records, 
so he went back into the studio and made the Pleasure 
Principle album. This album was released six months after 
Replicas, and also went to the number one spot on the English 
charts. Gary Numan had three albums out within one year, and 
they were all selling like mad (the Tubeway Army LP found its 
way into the top twenty after the success of the other 
albums).

Gary does not consider himself to be a very good 
musician, and, in fact, plays "one-finger" synthesizer. He 
has realized the potential of the instrument, though, probably 
better than his musical contemporaries. He manages to make 
relatively simple patches musically effective. Out of all of 
his equipment he still prefers the Minimoog and its three 
oscillator sound over the other synthesizers at his disposal. 
It's strange how the success of the Minimoog has not inspired 
other synthesizer manufactures to make three oscillators the 
minimum number required to create a voice. According to Gary: 
"The three oscillators make it sound much fatter. I can 
always get a good sound from the Mini".

Numan also likes non-tonal sounds like the 'wash' on "Me 
I Disconnect From You", and the sample-and-hold on "Praying To 
The Aliens". One of the few times that he did play the 
synthesizer during the performance was when he held down an 
arbitrary key for the solo on "Praying To The Aliens".

Another favorite of Gary's is the MXR digital delay. 
Gary said, "I love MXR, and I buy anything that they come out 
with. I bought all of the available digital delay units 
before I left England." The flanging and automatic double 
tracking that was so prominent on the records was reproduced 
with the MXR gear.

Expect one more album from Gary Numan before he hangs up 
his rock and roll shoes. His career in music will be short, 
but he has taken the synthesizer out of the background and 
given it a place next to the glorified guitar power chord. 
Electronic music will never be the same.

Editor's Note: For those of you wanting additional 
information about Gary Numan, Kirk will have an extended 
interview with Gary Numan in the July/August issue of M.I. 
Magazine (Box 6395, Albany Station, Berkeley, GA 94706).
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NEW ALBUMS
Those readers interested in Roger Powell's Air Pocket album 
and Pat Gleeson's I Just Got Here Myself album previously 
reviewed in Polyphony wi11 be happy to hear that both have 
finally been released. Pat Gleeson's album has been renamed 
Rainbow Delta and has been released by PVC Records (#PVC 
7914), but is otherwise as 
Polyphony. Rainbow Delta 
PolyMart maiI order service. 
Pocket on the Learsvi1le 
sequence, but otherwise as 
Polyphony. Air Pocket is not 
you have trouble Finding 
for you.

reviewed in the Jan/Feb 1979 
is available through Polyphony's 
Roger Powell has released Air 
label with a rearranged playing 
reviewed in the May/June 1979 
currently stocked by PolyMart; if 

Lt, let us know and we will get it

STATE OF THE ART
A new development has been made in electronic musical 
instruments. The concept of the instrument is that ANY sound 
whatever may be "played" in a controllable and musical 
fashion, on a musical keyboard. It can also be "programmed" 
by the musician to perform itself.

The unit is called the "Fairlight C.M.I." (Computer 
Musical Instrument), and uses digital sound generation 
techniques in conjunction with microcomputers to allow the 
most subtle variations in the characteristics of "sound" to be 
either "recreated" or "created" (synthesized).

8 POLYPHONY-

In the case of "recreated" sounds, a sample of any sound 
may be inputted via a microphone or tape-recorder, stored, and 
then "played" musically. The characterisitics of the sound 
may be studied on a video graphics display and manipulated 
using a "light-pen".

In the case of a "created" sound, a number of methods are 
used whereby sounds can be synthesized. One of these methods 
is by "drawing" a series of harmonic profiles (envelopes) each 
with its own character of attack and decay.

In another mode, sounds can be created by "drawing" the 
complete sound (waveform) from beginning to end using the 
light-pen. By examining and manipulating the waveforms of 
sampled or synthesised sounds an insight may be gained as to 
the natural laws governing the creation of sounds.

The "Fairlight C.M.I." can be used for "live performance" 
as well as educational and studio use. Eight separate "voice 
generating" channels are provided allowing up to 8 notes or 8 
different sounds to be played simultaneously.

Although the system is to some extent capable of 
"playing" the sounds of existing classical instruments (by 
nature of its ability to reproduce a "sampled" sound), this is 
not the intention of it's design. More importantly, it is 
expected that the instrument will free the musician and 
composer to use not only sounds of existing instruments, but
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also the infinite variety of sounds occuring "naturally" or 
created by the musician.

The capabilities of the instrument are largely determined 
by the programs (software) which are loaded into it via two 
double-sided floppy diskettes. This allows the system to be 
enhanced as new programs are made available, either from other 
users or from Fairlight Instruments.

Fairlight Instruments was formed in 1974 by Kim Ryrie and 
Peter Vogel for the purposes of designing the C.M.I. System. 
They joined forces with Mr. Tony Furse of "Creative 
Strategies" who had originally conceived some of the basic 
principals of digital sound generation in 1965 and had taken 
out copyrights and provisional patents relating to some of 
these.

The very first digital waveform generator prototype, 
built in 1966, used hundreds of diodes, resistors and 
transistors and was controlled by a "Prime" minicomputer. 
After nearly eight years of research and development, a system 
called the QASAR M8 (Multimode 8) was designed using TTL and 
Dual Microprocessor Technology and made for the School of 
Music in Canberra, Australia. This was the first of their all 
digital synthesizers and was installed in 1976.

The new FAIRLIGHT C.M.I. incorporates all of the 
capabilities of the QASAR M8 system but uses MOS Large Scale 
Integration technology extensively and incorporates many 
powerful features that were not possible on the original M8 
system. It is also much smaller and less expensive than the 
original system.

The complete C.M.I. System is the result of fourteen 
years of development and in the last two years of development 
has occupied nearly twelve people full time on both software 
and hardware development.

The C.M.I. is made in Australia by Fairlight Instruments 
Pty. Limited and licence for the manufacture of some items is 
granted by Creative Strategies Pty. Ltd. American 
distribution and representation is handled by Bruce Jackson, 
PO Box 401, Lititz, PA 17543. Polyphony highly recommends that 
you send for their brochure and ask to be put on the mailing 
list for their newsletter.

ELECTRONIC MUSIC FESTIVAL
The Tenth Annual Electronic Music Plus Festival will take 
place at the Creative Arts Center of West Virginia University, 
Morgantown, WV 26506, on October 17-18, 1980. Candidate scores 
and tapes must be submitted by August 15, 1980. Compositions 
must be electronic plus live performetf(s) and/or multi-media. 
Live electronic music (with or without tape) of composers/ 
performers will be especially welcome. All submissions will be 
returned unless the composer indicates that the score and tape 
is a donation to the West Virginia University Music Library.

For more information, or to submit scores and tapes, 
contact: Dr. John Beall, Electronic Music Plus, Creative Arts 
Center, West Virginia University, Morgantown, WV 26506

PROPHET UPDATE
For 2'-2 years, the Prophet-5 has produced incredible sounds for 
the world's top musicians. Now, the industry's first 
completely programmable polyphonic synthesizer from Sequential 
Circuits has been extensively redesigned and improved. Major 
technological advances have made it possible to add the 
following features, among others, to the Prophet-5.

*A built-in CASSETTE INTERFACE enables the transfer and 
storage of complete sets of 40 programs onto regular cassette 
tape. The programs can then be reloaded or transferred to any 
other Prophet. It is possible to store an unlimited number of 
programs for use at a later date. Virtually any cassette 
recorder may be utilized, expensive "component" models as well 
as less expensive portable units.

*A totally unique feature of the Prophet is the ability 
to use different tuning scales. A special "variable scale" 
mode allows you to actually tune each of the 12 notes in an 
octave to different frequencies. The range for each is about 
+ 1 semitone from its normal equal tempered value. These 
tunings can then be programmed into memory, which enables 
instantaneous switching from one scale or key to the next. 
Since they reside in memory, they can be stored on cassettes 
with the other programs for future use. For the first time, 
in a standard commercially available instrument, the musician 
can use other scales; such as just intonation, mean tone, 
Pythagorean, etc., as well as their variations (and different 
keys). This tuning feature (along with all the other 
features, of course), makes the new Prophet-5 ideal in 
educational environments, as well an excellent tool for 
experimentation and performance by all musicians. Imagine ----  
a keyboard where the thirds don't beat!

*The EDIT feature has been improved to provide the utmost 
simplicity in program modification. Turning a knob or hitting 
the desired switch will immediately modify any program in 
memory. No special "edit" mode switches need to be touched. 
The modified program may then be permanently saved, or the old 
program may be recalled.

*A VOICE DEFEAT system enables you to easily disable a 
defective voice in an emergency situaiton, even while playing.
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Other advances allow for fewer electronic parts in the 

Prophet-5. A radically new oscillator design, coupled with a 
unique new computer-correction scheme, practically eliminates 
tuning problems. The new circuitry cuts service problems and 
dramatically improves the realiability and roadworthiness of 
the instrument. As further support, Sequential Circuits has 
established a service center network in eight major cities 
nationwide. Presently, there are centers in New York, Boston, 
Chicago, Cleveland, Toronto, Washington D.C., Atlanta and Los 
Angeles, with more to be opened in the next few months. All 
other features on the Prophet, including the incredible 
Prophet sound, have not been altered.

The new Prophet lists for $4595. For further 
information, contact Bob Styles at (408) 946-5240. Sequential 
Circuits, Inc., 3051 North First Street, San Jose, California 
95134.

POLYPHONIC COMPUTER
Dataton AB (Box 257, S-581 02 Linkoping, Sweden) announces a 
new extended capacity version of their original 3301 
Polyphonic Computer, the 3301-E. Update kits are available for 
those who purchased the earlier version.

The 3301 system allows one to record control voltages in 
real time, overlay control voltages in real time, hand load 
control voltage sequences, manipulate control voltages, and 
build up full programs of note assignments, durations, and 
playback instructions for automatic replay. The 100 page 3301 
manual, which is available separately, covers with great 
detail the programming instructions and operations which are 
available on the 3301. Also provided is external interfacing 
requirements, schematics, and introductory programming 
techniques. For more information on the Dataton product line 
and 3301 manual, contact the manufacturer at the above 
address.

SPEAKER MOUNTS
Bob Griffin, president of Road Electronics, has announced the 
availability of speaker protection kits for the musician.

These kits consist of a heavy die cast aluminum speaker 
retaining ring, heavy guage steel mesh grid, speaker mounting 
gaskets and all necessary hardware. They can be used on 
existing sound reinforcement or musicial instrument speaker 
cabinets, and should prove ideal for the do-it-yourself 
cabinet builder.

According to Mr. Griffin, these kits will fit most 
speaker brands and are the same as used on the reknowned Road 
cabinetry, offering the ultimate in speaker protection, easy 
access and striking appearance as shown in the photo above.

For more information, contact: Road Electronics, 2107 E. 
7th St., Los Angeles, GA 90021, Ph. (213) 623-2890.

r

BABY HARMONIZER
Since the introduction of the first Eventide Harmonizer in 
1975, it has been the favorite special effects device of top 
bands and studios throughout the world. Now, Eventide 
introduces the HM80 Harmonizer - a compact unit with a full 
range of features. PITCH CHANGING from one octave up to one 
octave down, DELAY from 0 to 270 ms, FEEDBACK control, MIX of 
effect + dry signal, REPEAT, and REVERSE (a new capability 
which gives a unique effect).

The HM80 has a frequency response of 10 kHz, a dynamic 
range of 80 dB, accepts line or guitar level input, weighs 
less than 3 lbs, and costs $775 ($800 for the 230 volt 
version).

While not intended to replace the H949 and H910 
Harmonizers, which are designed for recording studio use, the 
HM80 is ideally suited to live performance. The REPEAT and 
PITCH CHANGE functions have been made remote controllable with 
this in mind, and a MIX control is included so that a console 
is not required.

The recommended list price of $775 puts the HM80 
Harmonizer within the reach of most working musicians and 
small studios. Its compact size and rugged construction make 
it easily transportable - on stage, it can be placed on the 
floor or on top of a keyboard instrument, where its sloping 
front panel make the controls easily visible. It also has 
die—cut 'handles' to permit wearing it with a shoulder strap.

For more information, contact: Eventide Clockworks, 265 
West 54th Street, New York, NY 10019, Ph. (212) 581-9290.

NEW STUDIO
Bruno Spoerri Recordings (Zurich, Switzerland) have just 
completed updating the studio with a new MCI 536 computerized 
console, an MCI JH-110A 2 track with AutoLocator, and the AMS 
digital delay and pitch shifter and the Lexicon 224 digital 
reverb. The studio has the widest variety of synthesizers in 
Switzerland, including the EMS 100, Prophet-5, different 
Lyricons, Arp and Moog synthesizers, etc.

Now in planning is a new large studio with board and 
lodging facilities. It will be built into a farm house which 
is situated in the Swiss countryside near Zurich. Bruno 
Spoerri and Irmin Schmidt (CAN) have recently been working on 
a new album of electronic music, and almost completed is the 
new Infra Steffs' RED DEVIL BAND LP. both productions are 
being engineered by Ron Kurz.

For more information, contact: Bruno Spoerri, 
Schneckenmannstr. 27, CH-8044 Zurich, Switzerland.

ACOUSTIC COMPOSER
Audionics Of Oregon has informed us of their Space & Image 
Composer, which is a very high performance SQ quadraphonic 
decoder... but it has a number of benefits and features beyond 
just the decoding of SQ encoded records. There is a Stereo 
Enhance position that allows the user to create a 360 degree 
sound field from any true stereo program source, whether 

continued on page 29....
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The people who publish The Audio Amateur 
welcome your subscription to our NEW publication...

SPEAKER 
BUILDER

IF ONE HALF THE CASH you spend on your audio system 
should be invested in your speaker, why not build it 
yourself? Nearly 100,000 Americans will do so this 
year—why not you 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 quarterly publication from 

the publishers of The Audio Amateur promises an assort­
ment of articles that are comprehensive and a mix of both 
simple and advanced 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 roundup of sup­

pliers 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 subwoofers. There 
will be modifications of many stock designs as well as resur­
rections 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 formulas, 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 

columns of free classified ads.

Standard format 8V2 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 adver­
tisers. 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 por­
tion of your subscription.

The price is $10 per year, for the four quarterly issues, or just 
$18 for two years. Use your charge card to execute your 
order (signature with order blank below, please) or call our 
charge card order desk for Speaker Builder at (603) 
924-6526 from 8am to 4pm on weekdays and leave your 
order. Tell your friends about Speaker Builder or include 
their names with your order and we will send them full infor­
mation about the publication and how to subscribe.

 
ORDER BLANK M40
SPEAKER BUILDER Magazine
P.O. box 494, Peterborough nh 03458«««
 Enter my charter subscription to SPEAKER BUILDER for one year at 

$10.00.
 Make that a two year charter subscription at $18.00.
 Check enclosed  Charge to my  MasterCharge Visa  charge card.

# □□□□ □□□ □□□□□□□  Expire /

Name
Street &No. 
T own State ZIP 
1 understand that the unexpired portion ot my subscription will be retunded after my first issue if the magazine is unsatisfactory tor any reason. Make checks and money 
orders payable to Speaker Builder. Rates above are for USA only. Outside USA add SI.50 per year for postage. Non U.S. checks must be drawn in U.S. currency only.
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