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THE VOICE 400
The Fastest, Most Versatile and Musical 

Synthesizer Voice Available
Oscillator A
continuous waveshaping, 
variable pulse width, mod­
ulation by S/H or LFO, low­
er octave, linear F.M.

Keypad and Bank 
Switch
Selects one of thirty-two

Operating Mode 
Switches
control Live, Memory and 
Edit functions.

Output Section 
mixes your external signal 
into the delay, mixes Dry/ 
Delay, and output volume 
control.

Analog Delay

Oscillator B 
continuous waveshaping 
from saw to sine, AR enve­
lope generator or LFO 
modulation, hard sync to 
VCO A.

Filter
High pass, Low pass, Band 
pass all modes are 24db/ 
oct. Controls include Reso­
nance, Response (continu­
ously variable) dr ADSR 
modulation, S/H or LFO 
mod, Noise source, Key­
board tracking.

Voltage Controlled 
Amplifier
has its own ADSR and fea­
tures low noise and wide 
dynamic range.

wide range low noise delay line operates from flanging to multiple 
repeats. Regeneration and LFO depth control will create a wide 
range of effects.

wide range Low Frequency Oscillator with continuous waveshap­
ing of three waveforms. LFO may be modulated by the Attack 
Release envelope generator.

The Voice 400 answers the need for a programmable syn­
thesizer that’s versatile enough to be all these things:

* A complete keyboard instrument with the optional SMS 
Model 430 Digital Keyboard.

* An expander for your present synthesizer whether 
mono or poly.

* An acoustic instrument-controlled synthesizer when 
used with a pitch-to-voltage converter.

* A voice for a sequencer or computer.
* A complete synthesizer for wind or string controllers.
* A programmable filter and/or a programmable delay

Quality components have been carefully selected for this 
instrument. Great effort has been taken to insure that the ef­
fects of temperature and vibration are minimal. When 
you’re ready to play, the Voice will be too. . . accurately, and 
every time.

#430 Digital Keyboard Sequencer

•Remote

•16 sequences of up to 64 
notes each programmable from 

the keyboard—1000 notes total 
•3 axis joystick for pitch bend, 

filter and mod depth •New Note 
assignment for ultimate lead “feel” 
•Built in LFO with two waveshapes 

and rate LED •Digital circuitry 
for drift-free performance •Portamento 

•3 position octave switch (digitally
implemented) •Full length 61 note keyboard •Instant 

transposition to any key for both keyboard and sequences 
•Sequences may recycle, play once and end or advance from one 

sequence to the next •Footswitch input to start and resync sequences 
selection of Voice 400 presets •Fine cabinetry with genuine walnut finish

P.O. Box 40267 San Francisco Ca., 94140 Tel (415) 824-4837
East Coast Office: 8 Tyler, Norwell Ma., 02061 (617) 659-2618
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Editor’s Notes

Our readership includes those who like more 
musical, and those who like more technical, arti­
cles. As you may have noticed, alternate issues 
tend to emphasize one more than the other. Last 
issue was more "musical”, covering lots of informa­
tion on recording, reviews, and so on. This issue, 
the pendulum swings towards a more technical orien­
tation, and we have quite a line-up for all you 
synthesizer fans out there.

First off, there are two excellent articles on 
adding dynamics to electronic instruments. Steve 
Wood tells us how to retrofit Sequential Circuits' 
Pro-One with PAIA's new Veloci-Touch circuit; the 
same principles described in his article also apply 
to retrofitting other keyboards. Bobby Beausoleil 
writes about a fascinating new controller which also 
provides dynamics, but in a different way. His DTC 
is intended to be designed into a variety of sys­
tems, from processors to instruments. It's a pretty 
universal device, and what's more, it's inexpensive 
and fun to use.

And now, for those of you who have been wonder­
ing whatever happened to John Simonton, Lab Notes is 
back! John is certainly making a splashy re-entry 
with his Shepard Function Generator module. This is 
the first module I've seen which is specifically 
designed to generate "infinity" functions, but it 
also looks like a winner for panning and synchro­
sonic applications.

These three articles are excellent arguments 
against those who complain that there are "no new 
modules". In fact, these articles, taken together, 
show that we indeed have many more frontiers to 
explore when it comes to musical electronics.

We've got some fine applications articles as 
well. Thomas Henry tells us all about how to devise 
a patch-over scheme for small synthesizers, which 
should help those of you who are trying to resolve 
the playing live vs. playing in the studio dichoto­
my. On a related subject, Charles Lauria discusses 
bus distribution in modular systems. His approaches 
are equally valid for signal processing systems 
which use voltage controlled modules.

David Vosh tells us how to go beyond the ADSR, 
and Jack Orman, a popular writer for DEVICE, des­
cribes a new AMS-100 module. And if you get tired 
of building, you can le^rn how to synthesize choirs 
by following the latest installment in Bill Rhodes 
"Applied Synthesis" series. Or, if you're looking 
for some new kinds of music as well as new kinds of 
technology, check out the article on New Age music 
by Don Schwartz. There's a whole new synthesis of 
acoustic and electronic sounds happening, and Don 
introduces us to this increasingly popular musical

Of course, we have the regular record reviews 
by Robert Carlberg, Current Events, some very in­
teresting letters, and reviews of Mattel's Synsonic 
Drums and MXR's Dual Limiter.

All in all, this is quite an issue. So, let's 
give a thank-you to the above people who were will­

ing to share the results of their work with fellow 
readers. Polyphony has always depended on its 
readers to come up with innovative, interesting, 
creative articles...and you've never let us down.

Next issue? Well, we have a bunch of inter­
esting mod articles on file, plus a great article on 
applying the latest digital filter components. And 
of course, we've got a few surprises up our sleeves 
as well. See you then.

While we're on the subject of thank-yous, I 
greatly appreciate all the kind words and letters of 
support about Polyphony. It's not easy editing a 
magazine" with such a diverse readership, but your 
feedback certainly helps make the task a lot easier. 
Keep those cards and letters coming — don't just 
wait for a reader survey. If you really like an 
article, drop us a postcard. It only costs you 13 
cents, and the result will be a magazine which more 
closely fulfills your desires.

Finally, I'd like to call your attention to 
some people who are less visible than me in Poly- 
phony's operation, but are very much deserving of 
your compliments. Caroline Wood is the person res­
ponsible for the spiffy looking diagrams we've been 
running lately. She's fast and accurate, which is 
about all anybody could ever ask for from a techni­
cal illustrator...aside from a good sense of aesthe­
tics, which she also has. Linda Kay Brumfield is 
the glue which holds this magazine together; she's 
the one who makes sure the magazine gets laid out, 
bound properly, and mailed. She also deals with 
advertisers, and in fact, does just about everything 
else required to get this show on the road. She 
works very hard for this publication, and is, simply 
stated, invaluable.

John Simonton is an editor's dream publisher. 
He gives complete editorial leeway, and when he does 
have comments, they're always of a helpful nature. 
Then there are the folks in the front office who 
handle missing issues, complaints, deal with the 
mail, and so on. And there's Vesta Copestakes, who 
has produced a string of beautiful covers despite a 
heavy schedule as head of a respected ad agency 
(this issue she has taken a well-deserved vacation, 
but she'll be back).

Add it all together, and you've got a magazine. 
We're all real happy with the way this publication 
is going, and your cards and letters seem to indi­
cate you're pretty pleased too. Great! Look for 
more exciting articles and ideas in the months and 
years ahead.

Craig Anderton
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DIGITAL CLOCK TIP

tremely fascinating and I hope you 
maintain this as a regular feature 
of the magazine.

Once again, thanks for a 
magnificent publication.

Soo Khian Teck 
5, Lorong 4, 
Realty Park 
Singapore 1954

In Jacques Boileau's article 
in the March/April Polyphony, you 
may eliminate the 4013 when build­
ing the clock/modulation circuit 
by using the 4046's phase compara­
tor #1 as an inverter (actually, 
it’s an EX-OR gate). Connect pin 
14 to V+ (pin 16), and pin 3 to 
the VCO output at pin 4. The 
output of comparator #1, at pin 2, 
is the inversion of the pin 4 
output. This method was used in 
the ARP Omni chorus/phaser cir-

Jim Rumberg
Johnson Creek, WI

Jim - Thanks for the tip 
about the 4046. However, bear in 
mind that the current capacity of 
the 4046’s phase comparator is 
limited. Thus, if you're driving 
a delay with a lot of buckets, or 
trying for very short delays, you 
may need something with more 
ooomph.

PUBLISH OR PERISH

I want to release a single 
this winter, produced and played 
by myself. I’ve got the music 
together, found a good studio, got 
the copyright forms filled out, 
but I'm stuck as to how I get the 
song published. Do you have a 
book with this information, or can 
you start me in the right direc­
tion? Any info would be valuable.

Donnie Bedford 
Houston, TX 77035

Donnie - Help is no further 
than the center page of this maga­
zine, where you can order "How to 
Make and Sell Your Own Record" by 
Diane Sward Rapaport. It gives 
lots of information you'll need, 
including the basics of setting up 
a publishing company. I also 
recommend the book "This Business 
of Music" by Sidney Shemel and 
William Krasilovsky (Billboard 
Publications, New York, 1977). 
Good luck!

FLUTE CONTROLLER?

I am a flutist interested in 
electronic music and would like to 
make a flute controller with four 
independent controls (something 
like a "flute Lyricon"). Are 
there any circuit diagrams availa­
ble for these kinds of controls? 
Or, is it possible to get the 
circuit diagrams of the "Wind 
Synth Driver" (by Computone)? I 
will appreciate you or your read­
ers can do for me concerning this.

Pedro Eustache 
17 Rue Chauvelot 
75015 Paris 
France

Pedro - I don't play flute, 
but it would seem to me that a 
flute produces a simple enough 
waveform so that any pitch-to- 
voltage converter designed for 
guitar (Roland, Gentle Electric, 
etc.) would work well with flute. 
This would allow you to use your 
standard flute with synthesizer 
modules, and not have to invest in 
an extra controller. You could 
also tap an envelope follower off 
the audio output for dynamic con­
trol. Then again, maybe other 
flute players out there have some 
other solution...so if you have 
any ideas, write Pedro at the 
address above.

SINGAPORE SPEAKS

First of all, let me tell you 
that Polyphony is one of the best 
magazines that I've ever sub­
scribed to. And what makes it 
most interesting is that most of 
your articles are written by the 
readers themselves; I think it's a 
fantastic way of running a maga-

How about some more articles 
on multi-track recording, particu­
larly how to get the most out of a 
TEAC Portastudio. I was wondering 
if you or any Polyphony readers 
could turn me on to articles writ­
ten about the Portastudio which 
may have appeared in other publi­
cations .

Finally, I'd like to say that 
the "On Location" pieces are ex­

Soo - Thanks for the nice 
words. Concerning the Portastu­
dio, I can't recall any articles 
on getting the most out of this 
unit. Perhaps some readers would 
care to write to you directly if 
they have any "hot tips".

Re "On Location": This was 
always one of my favorite features 
too. Unfortunately, the reader's 
survey indicated that most readers 
didn't agree. I think part of the 
problem is that is has been very 
difficult to get articles from 
foreign readers, so the column 
never quite had the orientation I 
had hoped for. But let's give it 
one more try, okay? Any readers 
living outside the US are invited 
to write a short article on the 
electronic music scene in your 
country. How easy is it to find 
parts? Are there any popular 
electronic music artists in your 
country? What kind of equipment 
is available? What kind of prob­
lems do you run into (customs 
etc.)? Are there many do-it- 
yourselfers? What kind of studios 
are there? And so on. Don't 
worry about your English, that's 
what editors are for. I'd really 
like to make this column go, but 
this will only happen if the read­
ers co-operate. So get out those 
pens and pencils and tell us 
what's happening in your country. 
I'm particularly interested in 
seeing information from Australia, 
Brazil, Switzerland, France, Ger­
many, and the Orient.

SENSITIZING THE AMS-100

I'd like to make my AMS-100 
modules more sensitive, so that 
they work on 0 to +5V control 
voltages instead of 0 to +10V. 
What should I do?

Glynn Black
Palmetto, GA

Glynn - Simply double the 
value of the feedback resistor in 
any control voltage summing stage 
to twice its original value; or, 
decrease the value of the control 
voltage mixer channel attenuating 
resistor by one half.
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PC BOARD TIP

I’d like to share a construc­
tion tip that I think you and your 
readers might be interested in. 
For many years, I have tried to 
make a good PC board. Finally I 
have found a way to do that thanks 
to one of your suggestions and my 
own haphazard experimentation.

I start with a clean copper 
clad board (obviously). Then I 
lay out the holes for the compon­
ents with a direct-etch dry trans­
fer similar to the lettering you 
mentioned in "Electronic Projects 
for• Musicians" for labelling pro­
jects. This transfer is available 
from Radio Shack (#276-1577). It 
has many different configurations 
for most any component plus 
straight lines and various sizes 
of holes for resistors etc. I 
only use the holes on these 
sheets; the lines are very diffi- 
cult to use.

Once I have the holes laid 
out, I use Tester's model paint to 
"connect the dots", so to speak, 
and complete the circuit.

After removing the board from 
the etchant, I found the fastest 
and cleanest way to remove the 
paint and transfers is to use 
fingernail polish remover. The 
brand is Cutex Oily. I just use a 
cotton ball soaked with the polish 
remover and wipe the paint and 
transfers right off. This leaves 
you with a good quality board with 
no broken copper circuitry.

Again I'd like to thank you 
for bridging the gap between elec­
tronics and music for amateurs. 
And just in case you're thinking 
of publishing schematics for a 
small chorus, attack delay unit, 
or maybe even a wireless, I'm 
anxiously waiting.

Scott Hampton
Greenwood, IN

MG—1 REVISITED

I've read the review of the 
MG-1 Synthesizer in the May/Aug 
'82 Polyphony, and as owner of 
both the MG-1 and the repair manu­
al, the article contains some

continued on page 38 ...................

Robert Carlberg’s ~ 1re-view
For anyone who's interested, 

I'd like to state a few policies 
on my reviews. First, if I don't 
like a record I say so. I'm 
learning to be more subtle, but I 
don't intend to get into the "you 
scratch my back and I'll scratch 
yours" syndrome. I don't want to 
write glowing reviews just to get 
free records, and unfortunately 
much of the industry seems to work 
that way. For this reason I am 
somewhat suspicious of any record 
which resorts to printing favor­
able reviews in their ads or on 
the cover.

Second, although my tastes in 
music are varied, I don't expect 
everyone to agree with me. I'm 
trying to describe as well as 
react to the music, so that you 
might see something interesting 
even if I miss it. Bear with me; 
it's a temptation to put down 
things I don't understand and I'm 
constantly catching myself doing 
it.

Third, even within the con­
fines of specialized category such 
as electronic music', there are 
more releases than a body can get 
to (or that a magazine can print - 
Ed.). I buy what records I can 
afford in the styles I like best, 
reviewing them along with whatever 
promos I get in the mail. If you 
don't see what you'd like to see 
reviewed, either get after the 
distributor to include Polyphony 
or turn me on to it.

Last, the span of time from 
the writing to the printing of 
this column can be quite long. If 
the material seems kind of out-of- 
date or if you're waiting for 
mention of your release, my apolo­
gies of behalf of the magazine. 
(Note: Music indicated with an 
asterisk is available through New 
Music Distribution Service).

Wendy Carlos Tron Soundtrack 
(CBS 37782). Incidental music to 
an incidental film. The parts 
that sound like a real orchestra 
and chorus really are an orchestra 
and chorus — new vistas for Car-

National Health D.S. Al Coda
(Europa 2008). Dedicated to the 

late Alan Gowen, featuring nine of 
his recent compositions which he 
had been arranging for large band. 
The 4-member Health is joined by 
seven additional musicians in a 
joyous celebration of one of En­
glish Jazz's finest.

Artless Time Homages (Random 
Access Music 801; E.P.). Ensemble 
tuned percussion music which de­
velops a sort of dreamy, laid-back 
feel. Not as rigid as Gamelan or 
Steve Reich.

King Crimson Beat (Warner 23692- 
1); Adrian Belew Lone Rhino (Is­
land 9751). Both are full of 
fabulous guitar effects, and Be­
lew's has some of the nicest 
rhythm tracks I've ever heard. 
Unfortunately both also share Be­
lew's 3-note singing and ludicrous 
lyrics.

Michael Rother Fernwarme (Poly- 
dor 2372-111). Guitarist/synthe­
sis t Rother has never been a 
flashy player, demonstrating in­
stead that it is more important to 
know when NOT to play. Rock­
steady Jaki Liebezeit as usual 
provides drums for the dignified 
tune-weaving, with rather more 
emphasis on synthesizers this time

Emerald Web Aqua Regia (cas­
sette). Kat and Bob concentrate 
on synthesizers here instead of 
the flute/synth esizer meditation 
music for which they are known. 
Some great tones result, a little 
darker than usual but still beau­
tiful. In places it sounds more 
like Michael Gilbert than Web. 
$8.98 from 29 Canterbury Lane, 
Unionville CT 06085.

Music and Rhythm (PVC 201). A 
compilation of 12 Western artists 
using ethnic influences with nine 
authentic ethnic artists from Af­
rica, the Near and the Far East. 
While the ethnic artists aren't 
the best of their lot, the Western 
artists almost certainly are: Pe­
ter Gabriel, Morris Pert, Jon 
Hassell, Rico, David Byrne, Vic 
Coppersmith-Heaven, etc.

continued on page 8..............................
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Gate Output

By: Jack Orman

There seems to be a reason­
able amount of interest in addi­
tional modules to round out the 
AMS-100 series, first presented in 
DEVICE. I have the majority of 
modules built and mounted in my 
pedalboard, in addition to a few 
compatible circuits of my own 
design. Hopefully by presenting 
some of my ideas, other experi­
menters will be stimulated into 
writing about their own develop­
ments for the AMS-100 series.

Some of the modules that I 
wanted to use with my AMS-100 
needed a gate type input rather 
than the trigger which was already 
available; therefore, I came up 
with this circuit, which works off 
of the envelope or peak detector 
outputs to produce the gate as 
well as an inverted gate.

Since conventional op amps 
will not switch completely to 
ground when operated from a single 
supply, a special device is re­
quired. The LM358 (or NE532) is 
specially designed to work on a 
single supply voltage and will 
give an output which swings to 
ground. This chip is inexpensive 
and available from a number of 
suppliers.

IC1A is a non-inverting com­
parator with hysteresis that pro­
duces a positive output (near V+) 
when the input signal exceeds a 
threshold set by the voltage ref­
erence on the inverting input, and 
the positive feedback through R6.

This "on" threshold is about 3.5V 
in my prototype. For the compara­
tor to switch off, the input must 
fall below the "off" threshold, 
which is somewhat lower than the 
turn-on point (about 2.3V to turn 
off). This difference in switch­
ing points provides some measure 
of immunity from ripple in the 
envelope.

IC1B is a simple comparator 
since the noise immunity provided 
by the hysteresis is not needed. 
The inverting configuration is 
used here to provide the comple­
mentary inverted gate output.

Since the output is somewhat 
larger than the 10V required by 
AMS-100 modules, a resistor divi­
der is used on each output to trim 

the gate signals to the proper 
levels (pairs R7/R8 and R9/R10). 
R12 and Cl provide power supply 
decoupling.

PARTS LIST

All resistors 1/4 Watt, 5Z.

R1 10k
R2, R5 3.3k
R3, R4, Rll Ik
R6 100k
R7, R9 1.5k
R8, RIO 4.7k
R12 100 Ohm
Cl 10 to 100 uF @ 16V
IC1 LM358 or NE532
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WIND PLAYERS 
VOCALISTS

You can use your own 
instrument or voice to 

control any standard synthesizer, 
with more expressiveness than 

a keyboard.

Also available os modules far Aries and 
Serge synthesizers, or as circuit boards 
for custom systems. Dealers inquiries

M a£‘ nf ;.
Write for our free detailed 
brochure, patch diagrams, 

and application notes.

THE GENTLE ELECTRIC
PITCH AND ENVELOPE

FOLLOWER

FOR MUSICIANS

qentle electric
Dept P 

P.O. Box 132, Delta. CO 81416 
(303) 874-7171

Project kits now available 
exclusively from PAiA and

These are kits of parts and circuit board only, 
to allow maximum flexibility in their application 
no cases or enclosure are included. Instructions 
for the assembly of each item are oart of the 
book Electronics Projects For Musicians ($14.95 
plus $1.00 postage) and are not duplicated with 
the kit.__________________________________

for a limited time at 
‘10% off "sale price

Proj. # Title

a special
Regular Sale

1 Preamp (less XLR and VU) 3^2.951 $20.65
2 Metronome Al 9.95/ $17.94
3 Passive Tone Control $16,951 $15.25
4 Headphone Amp. $®.93 $17.95
5 Mini-Amp $28.9p $26.95
6 Ultra-Fuzz $1195 $17.95
7 Bass-Fuzz $21195 $19.65
8 Compressor/Limiter $27.w5 $25.25
9 Ring Modulator $29 A 5 $26.95
10 Dual Filter Voicing Unit $29.96 $26.95
13 Bipolar AC Adapter $jn.9i $31.45
14 Treble Booster $12.99 $11.65
15 Electronic Footswitch ii9.a6 $17.95
16 Tuning Standard P9.95 $35.95
17 Super Tone Control $V9.B5 $26.95
18 8 in. 1 out Mixer (less XLR) $tt^8 $26.06
20 Practice Play Along sy.95 $22.45
21 Phase Shifter $CT.95 $49.45
24 Tube Sound Fuzz $2195 $20.65
25 Envelope Follower L2AS5 $24.25
26 Splutter (less optional parts) $14:55 $13.45
27 Noise Gate /T32 9^ $29.65

ADD $3.00 POSTAGE AND HANDLING WITH YOUR ORDER.

CHARGE TO VISA OR MC TOLL-FREE 
1-800-654-8657 samiospncst mon-fri

DIRECT INQUIRIES TO:

RiA Electronics, Inc.
-1020 W. Wilshire, Oklahoma City, OK 73116 - (405)843-9626.

8 I^tSyphomy -

re-view
Don Slepian The Rhythm of Life 
(cassette); New Dawn (cassette). 
Waterfalls of synthesized back­
ground provide a shifting basis 
from which Slepian improvises. 
Somewhere between minimalism and 
meditative, with a dose of guitar, 
flute, and a Gamelan patch to add 
interest. Largos for Learning, 
Loving, and Living (cassette). 
Slepian breathes life into several 
Baroque chestnuts through use of 
delicate and beautiful synthesizer 
sounds. Even Pachelbel's Canon 
responds to a lovely Mormon Taber­
nacle patch. All cassettes are 
$8.95 each from Don and Judy Re­
cords, PO Box 836, Edison, NJ 
08818.

David Borden Music for Amplified 
Keyboard Instruments (Red 002). 
To tell the truth, I think Borden 
is overrated. Consisting almost 
entirely of 32nd notes, his compo­
sitions here and with Mother Mal­
lard tend to anaesthetize through 
sheer exhaustion.*

Paul Woznicki Woz (Ulterior 
1000). Simple synthesizer, Rhodes 
and rhythm box constructions, but 
like Ghostwriters, includes enough 
surprising choices and courageous 
faux pas to set it above the din.*

Alireza Mashayeki A. Mashayeki 
(Retro 180); Alireza Mashayeki 
(Retro 280). Computer music uti­
lizing the by-now familiar elon­
gated bell-tones. An Iranian, 
Mashayeki includes some tradition­
al elements of his homeland music 
to modulate the randomness some­
what .*

David Rosenboom Future Travel 
(Street 002). Longtime BSEM staff 
member is understandably enamored 
of technological ways of doing 
things, and these seven tracks 
exemplify bio-feedback in a compu­
terized synthesizer system. The 
addition of piano, violin, ethnic 
percussion and his wife's voice 
through a harmonizer further off­
set the influence of the compu­
ter.*

Drahcir Ztiworoh Eros in Arabia 
(Ethnotech 777). Richard Horowitz 
plays Prophet 5, oblique flute and 
on one track, piano. The Prophet 
is set up with percussive voices 
and played very fast, giving al­

most a Gamelan effect. The piano 
track is a similarly percussive 
tribute to Conlon Nancarrow.*

John Holland Music from a Small 
Planet (American Sound 1001). 
Endlessly overdubbed sequencer 
patterns form dense sheets of 
sound. Background music for the 
terminally neurotic.*

Eric Ross Electronic Etudes (Op. 
8) (Doria 103). "Contemporary 
classical/avant-garde" composi­
tions for piano, bassoon, clarinet 
or voice with Moog III. The liner 
notes try hard to explain them.*

Frank, 01an A.C.A. Recording 
Award (CRI 419). Two contempor­
ary classical compositions by each 
composer, one by Olan for clarinet 
and tape. An acquired taste but 
near the top of their genre.
McLean, Korte, Hanlon Extended 
Saxophone (CRI 431). Contempor­
ary avant-garde featuring three 
composers and a saxophonist from 
the University of Texas at Austin. 
Tape manipulations produce some 
very non-saxophonic sounds. Han­
lon uses a Frippertronics loop.

Hiller, Yttrehus, Maslanka Port­
folio, Quintet, Three Pieces (CRI 
438). An aleatory piece for sing­
ers plus tape, a quintet charac­
terized by turmoil and three cat­
fights between clarinet and piano.

Todd, Semegen, Wells, Greenwald 
Satan's Sermon and other Elec­
tronic Fantasies (CRI 443). Syn- 
clavier and Buchla synthesizers 
employed by four composers with 
academic backgrounds. Predictably 
unpredictable rimg-mod bell tones.

David Behrman, Paul De Marinis, 
Anne Klingensmith She's-A-Wild 
(Record 8101-54; single). Three 
distinctly different novelty tunes 
featuring Anne's singing and a 
recurring theme of cannibalism. 
Good clean fun.*

Peter Gabriel Security (Geffen 
2011). When Peter Gabriel and 
Genesis parted ways, it was like 
cutting up a flatworm - Gabriel 
grew a new band and Genesis grew a 
new singer. Some say, as the 
former head of the band, Gabriel 
took the brains with him. Full of 
considered lyrics, exotic synthe­
sis and elaborate processing, 
these tunes do little to contra­
dict that view.

continued on page 40 ...................
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SYNSONICS
DRUM

By: Robert Carlberg
Is it a toy or a musical 

instrument? Do you buy it in the 
supermarket kiddie department or 
at the keyboard store?

Well, a little of both. Mat­
tel has marketing outlets that you 
might not normally shop, but the 
Synsonics Drums is far from a toy.
At $150 list, the Synsonics Drums is a good 

value for a programmable rhythm box, even without 
considering some of its unique features. The layout 
and capabilities are a little different from your 
standard Dr. Rhythm-type programmable rhythm box, 
however, so it bears a little investigation before 
purchase to make sure it's what you want.

The Synsonics is housed in a molded plastic 
shell about the size and shape of a hardback dic­
tionary. Four hard rubber drumpads atop the unit 
act as triggers, and an array of buttons (in the 
same hard rubber pressure sensitive material) lies 
across the front of it. Each of the four drumpads 
controls one voice: Tom Tom 1, Tom Tom 2, Snare, 
and Cymbal. Here is the first of the disadvantages 
- there is also a bass drum, but it is set to once a 
bar. The overall tempo can be varied with two of 
the front-mounted buttons, and it can be defeated 
with a third, but it is not programmable. Accord­
ingly, it is not recorded when storing a rhythm, but 
comes on automatically when playing back unless 
defeated.

An LED near each drumpad indicates when each 
voice has been triggered, with one more in the 
center for the bass drum. This is your basic time­
keeping reference, and watching it helps you time 
out the programs. It flashes 16 times before the 
program repeats itself, although there are many more 
than 16 "slots" which can be filled. The length of 
each sequence (there are three separate memories) is 
set to sixteen measures, and each program will re­
peat indefinitely until stopped.

The 12 left-hand pushbuttons are also triggers 
for the voices - but unlike the drumpads they are 
quantized. The first button plays two beats per 
measure, the second four, and the third eight. In 
addition, pushing more than one button at a time is 
programmed to provide additional variety: depress­
ing buttons one and two gives a 1-2-1-2 pattern 
slightly offset from the downbeat, buttons two and 
three give a double off-beat, and buttons one and 
three a single off-beat. Pressing all three buttons 
provides a sort of "lub-dub" beat they call "shuf­
fle". It should be noted that these buttons are 
pressure sensitive, not mechanical, and that it 
takes a fair amount of pressure to hold them down. 
The drumpads won't even trigger on normal finger 
pressure - you have to strike them hard with sticks 
or your knuckles. One advantage here: the harder 
you strike the pads, the louder they sound (luckily, 
the case construction looks sturdy enough to stand 
up to the beating). Disadvantage: when you record 
them into memory instead of playing them in real 
time, they play back at a constant volume.

There is an oversize "accent" button on the 
left which shortens the envelope on the cymbal, 
creating a high-hat sound. This is, thankfully, 
recorded when storing. On the left side is a plas­
tic "thumbwheel" control, which sets the basic pitch 
for Tom Tom 1. Both Toms are made up of a descend­
ing tone (like you hear from Synares) and Tom 1 may 
be tuned anywhere from a high-pitched squeal to 
about equal to the bass drum.

A similar thumbwheel on the right side acts as 
an on-off/volume control. An AC adapter port on the 
left, stereo RCA outs, and a 1/4" headphone jack on 
the right round out the basic controls.

Recording a sequence with the unit is where 
most of the strange features come’in. First, on the 
plus side, depressing the "record'! button does 
nothing at all - until you also depress one of the 
cymbal pushbuttons, which double as memory ad­
dresses. This prevents accidental erasure of one of 
your stored programs. Once you have depressed both 
keys, an LED momentarily lights to show which memory 
is being erased. Three seconds later, all five LEDs 
blink and the bass drum starts its rhythmic pulsing. 
Anything you hit after that - whether quantized 
pushbuttons or unquantized drumpads - will repeat 
after the first 16 notes go by.

But wait! The unit is still recording. Any­
thing you hit the second or third time through will 
be recorded too, allowing you to layer more activity 
than you can play in real time. This can be some­
what disconcerting if you miss the five-LED flash 
which indicates the start of a new cycle. The unit 
will continue recording until the "stop" button is 
depressed. If you make a mistake - ooops, the whole 
memory must be erased and you must start over. 
There are no single-voice editing facilities - per­
haps the unit's most serious drawback. But with a 
little practice mistakes on the pressure.pads can be 
reduced, and you soon develop a "feel" for the 
instrument. Of course, if you simply miss a note 
you can fill it in next time the cycle repeats. One 
other disadvantage: all three memories are erased 
every time you turn the unit off.

In closing, manual triggering is the real 
strength of this unit. With its pre-programmed 
sequence length, reprogrammable bass drum and single 
memory playback, it is not as flexible as, say, a 
Dr. Rhythm for basic drum tracks. But used manually 
in conjunction with a Dr. Rhythm—type unit, or even 
a factory programmed rhythm box such as those made 
by Roland or Korg, it should provide a pleasing, 
non-mechanical variety to the overall sound.
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Applied Synthesis:
By: Bill Rhodes

The Synthetic 
Choir

One of the most dramatic sounds is that of the 
human voice en ensemble. For years, the Mellotron 
and vocoder have been the best choice for economic­
ally and effectively emulating a vocal choir. The 
Mellotron voice is good (it better be, because the 
sound is genuine voices) but the tape sustain prob­
lems and attack idiosyncracies make it difficult to 
use. The vocoder produces a much more synthetic 
voice timbre, but at times is awkward to use because 
the breath unintentionally actuates the synthesizer 
mechanisms. The Chamberlin (another tape machine 
keyboard) is very nice but cost-prohibitive for most 
musicians. Another machine, the Roland String/Voco- 
der, is excellent if you wish to use a machine 
suited especially for voices (male and female) and 
strings. The price is competitive and the resulting 
sounds greatly resemble the human voice. However, 
if you do not want to buy any of the previously 
mentioned keyboards you can use the following infor­
mation to duplicate the desired sounds on your key­
board synthesizer.

Let's dissect the qualities of the human voice 
in order to synthesize them correctly.

Waveform. A voice can change waveform de­
pending on whether it's voicing vowel or consonant 
sounds. The "ah" and "oo" sounds used for back­
ground ensemble effects connote waveforms which have 
the least amount of harmonic content. The higher 
registration female voices center around a sine or 
triangle wave. They can be quite piercing, so try 
to equalize the higher octave voicings so that they 
aurally palatable. The alto and tenor male voices 
will contain more nasal characteristics of perhaps a 
pulse nature. But remember, these are approxima­
tions - female and male voices are a combination of 
many complex waveforms resulting in a complex com­
posite. As we've explained earlier with string and 
organ synthesis, we need to be aware of this com­
bination of many waveforms to produce the desired 
sound; on the other hand, you can get by with sim­
pler voicings when you're only, playing in specific 
registrations or footages.

The lower baritone and bass male voice has a 
rumbly or harsher overtone sound compared to the 
alto or soprano voices. The lower rate of vibrato 
and "darker" timbre suggest more harmonic waveform 
content than the higher voices. Very low male 
voices exhibit a cello-like quality and therefore 
assume a more pulse-like and sawtooth waveform. The 
chart summarizes the information.

We can use the organ as an analogy for the 
voices - add square wave upon square wave, footage 
upon footage, and you get a full timbre and complex 
voicing. The same principle applies to voice, but 
the envelope and vibrato dynamics must be different 
for truly vocal-sounding effects. In fact, certain 
pipe and electronic organs have a stop or tab called

Voices contrabasso basso tenor alto mezzo- 
soprano soprano falsetto or 

“cast rati”

Charac­
teristic cello - like deep horn-like hollow hollow flute-like

sine or 
triangle

Waveform JUUL 
-------- add

LN\ 
delayed vil

N\K JUL JLTL or /\/

Vibrato low rate low rate
moderate 

rather
variable rates 
shallow depth high rate

very high rate 
or non-exist­

ent
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"vox humana". This human voice stop is a rough 
approximation of the desired sound, but many impor­
tant parameters were generally not variable (enve­
lope, vibrato, individual LFO modulation of each 
registration of voices, chorusing, etc.). With 
synthesis techniques, of course, we can get a much 
better approximation.

Envelope. Use a "breathy" or slow attack to 
approximate the embouchure of the human voice. This 
technique works well for sustained background 
voices. For a more pizzicato (scat-like) voice 
decrease the attack time and hope you can make your 
keyboard talk! A relatively long release time will 
blend polyphonic voices together so that they sound 
as if they are "singing" in a reverberent room. 
Full volume sustain should provide adequate keying 
with ease of playability.

Modulation. Since vocalists produce different 
small pitch changes and different delays of vibrato 
attack, this parameter is most difficult to deal 
with when synthesizing voices. Some people, for 
example, will start their vibrato slow and low in 
depth, and gradually increase the intensity accord­
ing to the phrasing of the musical passage. Others 
start an instantaneous vibrato, while still others 
sing without vibrato. If we could have separate 
modulation (LFO) control on each voice of a poly­
phonic synthesizer, it would be much easier to du­
plicate these nuances; otherwise, use a delayed 
triangle wave vibrato (of a somewhat "warbly" na­
ture) to imitate the voices from tenor on up. De­
laying the entrance of the vibrato slightly will 
"feather" the voices and allow them to sound more 
genuine. However, be very careful when adding vi­
brato in the bass and baritone range because it will 
sound peculiar if it is too intense.

Chorusing. As mentioned in the "Keyboards 
Imitating Keyboards" installment (Polyphony May/Aug- 
ust 1982 issue), slightly detuned oscillators pro­
duce a richer sound. This ensemble or chorus effect 
may also be realized by modulating the pulse width 
of an audio oscillator. The harmonic shift caused 
by the pulse modulation circuit (which is in a 
dynamic state of overtone stretching and compres­
sion) creates rich doubling sounds. The pulse wave 
can change dynamically to square wave and back again 
because of this modulation. Be careful, though, to 
carefully watch the rate and depth control settings. 
Pulse width modulation in certain keyboard registra­
tions will seem out of tune if not controlled. Some 
of the more sophisticated poly synths have automatic 
pulse width modulation (i.e. the Polysix and Mono/- 
Poly by Korg are two examples).

Another way to assume the quality of pulse 
width modulation is to modulate the pulse width by 
the envelope generator waveform as it’s attacking. 
Each consecutive attack can modify the waveform 
characteristic, thus producing a chorus sound of a 
less automatic nature when compared to straight 
pulse width modulation techniques.

I hope this article has shed some light on this 
particular area of synthesis. Voice is one of the 
most tedious sounds to electronically synthesize 
because of its many dynamic colorations and anoma­
lies. As I always say with electronic music, how­
ever, experiment with your endeavors and don’t be 
frustrated if you cannot get results right away - 
with practice, you will. See you next time, Ever­
friends .
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Not all Wireless 
Microphones 

are Created Equal

This One Is A 
Telex

Recommendations by performers, as well as engineers, have 
made Telex the fastest growing wireless mic system in 
the industry.

Performers tell us they prefer Telex wireless mics because of 
the rich, full-bodied sound. And because the mics feel and look 
like conventional microphones.

To quote performers:...the Telex wireless mic sounds superior 
to any I've used for vocals—wired or wireless...
...the freedom it gave our group sold me on the concept, and 
the sound sold me on Telex...

Audio and broadcast engineers stated that they prefer Telex 
because with just the addition of a second antenna, they have 
the most reliable diversity* wireless mic receiver available, 
indoors or out. And because the compander circuitry provides 
dynamic range from a whisper to full fortissimo.

To quote engineers:....the Telex wireless is the best we've 
tested, and we've checked them all...
...from a quarter mile, the signal was still crisp and clear...
...for the money Telex outperformed all others we tried...

When you’re ready for wireless mics, Telex offers you a choice 
of three VHF frequency groups, hand held or belt-pack trans­
mitters, dynamic or electret microphones and a host of 
accessories. Compare our specs against any others, and by all 
means, compare the price. We’re quite certain you’ll also prefer 
Telex. Made in USA. Please write for full details.
*US Patent No. 4293955. Other patents applied for.

Quality Products for the Audio Professional

TELEX COMMUNICATIONS, INC.
9600 Aldrich Ave. So.. Minneapolis, MN 55420 U.S.A.

Europe: Le Bonaparte-Office 711. Centre Affaires Paris-Nord, 93153 Le Blanc-Mesnil, France



Veloci-Touch Pro-One 
Interface

By Steve Wood

What’s a Veloci-Touch? It's a new PAIA kit 
which magically turns any voltage controlled synthe­
sizer into a new machine, by providing three differ­
ent control voltage outputs (velocity, pressure, and 
A/R) from the keyboard dynamics. Each of these may 
be applied to any control voltage parameter.

While a velocity sensing keyboard is hardly a 
new concept, Veloci-Touch (VT for short) is unique 
in that it may retrofit existing synthesizers. It's 
easy, and versatile (both in terms of interface and 
application); it's fun, and best of all, it's inex­
pensive.

output (see figure 1; figure 2 shows how we mounted 
the resistors on the rotary switches). Otherwise, 
the outputs of two op amps within the VT could be 
connected directly together, which is not a good

In figure 2, note that only one half of SI and 
S3 is being used. Lug 7 is used like a free lug on 
a terminal strip, since it's assumed that there are 
no other connections to this lug. If you decide to 
use this side of the switch for something else, 
remove both the wire and resistor lead from lug 7, 
and connect the wire and resistor back together.

This article describes how to install Veloci- 
Touch in Sequential Circuits' Pro-One. While the 
details won't be the same for other synths, the 
general installation procedure will be. You don't 
have to worry about whether your synth responds 
linearly or exponentially, is monophonic or poly­
phonic, and the case bottom can be metal or wood — 
either is cool. About the biggest compatibility 
problem you might run into (although it's easily 
surmounted) will be the logic sense of the instru­
ment's gate output. For example, if you're adding 
VT to your mini moog, you will have to invert the 
Moog's gate output (S trigger) so that it goes from 
low to high when activated. This can be done with 
the simple addition of a single NPN transistor and a 
couple of resistors. For details, see the VT assem­
bly and using manual (calibration section).

With traditional velocity sensing keyboards, 
each key usually has its own discrete output. While 
there are a variety of ways to do this, existing 
methods are all pretty costly and complex. The VT 
doesn't use info from each key, but rather, monitors 
the entire keyboard using one sensor. A piezo elec­
tric transducer (or "bender") mounts between the

Insulate the connection with tape or heat shrink 
tubing.

There are also a few more resistors (10% toler­
ance) required to pad control voltages at the Pro- 
One parameter control inputs, along with a couple of 
small signal diodes. So, you do need a few parts 
which don't come with the kit. However, if you are 
willing to assign each VT output to controlling one 
parameter (or two parameters at once), you can do 
without the rotary switches altogether.

You will need to drill some holes in the case 
top of your Pro-One for mounting the rotary switches 
and VT controls. In our unit, we mounted all seven 
controls and it didn't seem to make any difference 
in the structural strength of the case. We've in­
cluded a printed version of the control panel graph­
ics which serves as a drilling template and, if you 
wish, graphics for your project. Installing a thin 
piece of PlexiglasR or some other kind of thin 
plastic over the printed cutout adds a nice touch. 
Plexiglas is not hard to work with. It cuts fairly 
easily and is especially easy to drill. However, be 
sure to hold the plastic in a vise of some kind 
while cutting or drilling. It's kind of soft, so

bottom of the keyboard frame and the case bottom, at 
the center of the keyboard length, towards the front 
edge. Any pressure change on the bender flexes it 
and causes voltage transients to appear across its 
terminals; these reflect both the applied pressure 
and the velocity. The VT processes these voltages 
to provide three control voltage outputs. These 
outputs may drive any voltage controlled parameters. 
Since the Pro-One provides us with plenty of voltage 
controlled parameters, to be as versatile as possi­
ble, we have added three rotary switches (not in­
cluded in the VT kit) between the VT outputs and the 
control inputs of the Pro-One. This lets us apply 
any one of the three outputs to any one of four or 
five control inputs.

To prevent the possibility of shorting two 
outputs together, we've added a Ik resistor to each

you have to be careful where the vise holds the 
plastic, and you must have good control over your 
tools. Also, you'll need pots and switches with 
mounting shafts and bushings which are long enough 
to accommodate both the case piece and plastic face

One more thing: A hole must be drilled in the 
Pro-One PC board to facilitate mounting the VT cir­
cuit board, but be careful about where the drill bit 
goes (watch out for things like circuit board traces 
and fingers). Also remember that the Pro-One has a 
two-sided PC board, and has conducting foil on both

Details. All you need for this modification is 
an assembled VT PC board. You won't need the front 
panel or output jacks J1-J5. As you build the kit, 
do not follow the point-to-point wiring schedule in
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the VT assembly manual, since the wire lengths will 
have to be longer for this project. You will need 
some additional stranded/insulated hookup wire (#22 
or so), the usual tools, and a drill with 1/8", 
1/4", and 7/16" bits.

You will also need the following parts: Resis­
tors, (3) 100k, (1) 68k, (1) 220k, (1) 4.7k, (2) 470 
Ohm, (3) Ik; (2) 1N914 or similar signal diodes; (3) 
5 position rotary switches; (1) 2 X 10 X 1/16 inch 
piece of Plexiglas (if you’re doing that part); (2) 
5/16" spacers; (2) #8-32 X 1/2" machine screws; (1) 
#8-32 X 3/4" machine screw; (1) #4-40 X 3/4" machine 
screw; and (1) #4-40 nut.

Disassembly. Here’s Sequential Circuits' in­
structions for disassembling the Pro-One. Remember, 
though, while it may snap apart like Tinker Toys, 
it's still delicate machinery. Take your time and 
don't rush.

1. Switch power off.
2. Unplug power cord and disconnect all cables 

on back panel.
3. Remove wooden side panels (2 screws on each

4. Remove three screws along front edge. 
(Some units may also have one #8-32 screw near the 
power switch to be removed.)

5. Carefully slide top panel assembly forward. 
When front edge is clear of keys, lift it up just 
enough to allow clearance fdr your hand.

6. Reach in and disconnect AC power connector 
running from back panel to underside of printed 
circuit board, at right. (When reconnecting, orient 
connector so the side through which you can see the 
metal contacts is visible.)

7. Also disconnect keyboard cable from PCS. 
(When re connecting, the keyboard cable should be 
twisted so that the ribbon crosses over the board. 
If correct, the numbers 9-16 stamped on the connec­
tor will run along the PCS edge.) The top panel 
assembly will now lift away.

8. Pull off all knobs.
9. Disconnect wheel connector at left of PCS. 

(When reconnecting, orient connector so that the 
side in which you can see the metal contacts is 
visible.)

10. Remove 9 screws holding PCS to front panel 
(there are two screws near the transformer).

11. The PCS should now lift away from the top 
panel. If not, check that the GATE LED is not stuck 
or cemented.

Be careful not to bump any of the calibration 
trimmers out of adjustment. Most of them are lo­
cated near the left hand end, and the center of the 
PCS.

WARNING: LETHAL VOLTAGE IS PRESENT IN THE 
POWER SUPPLY AREA ON THE PCS (in earlier models) OR 
ON THE BACK PANEL (in later models).
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