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THE ULTIMATE KEYBOARD

The Prophet-10 is the most complete keyboard instrument available today. The Prophet is a true
polyphonic programmable synthesizer with 10 complete voices and 2 manuals. Each 5 voice keyboard
has its own programmer allowing two completely different sounds to be played simultaneously. All ten
voices can also be played from one keyboard program. Each voice has 2 voltage controlled oscillators, a
mixer, afour pole low pass filter, two ADSR envelope generators, afinal VCA and independent modula-

tion capabilities.

The Prophet-10’s total capabilities are too
numerous to mention here, but some of the
features include:
Assignable voice modes (normal, single,
double, alternate)
* Stereo and mono balanced and unbalanced
outputs
* Pitch bend and modulation wheels
Polyphonic modulation section
* Voice defeat system
Two assignable & programmable control
voltage pedals which can act on each man-
ual independently
* Three-band programmable equalization
* Program increment footswitch
Programmable volume control and a master
volume control
* Qctave transposition switches
* Upper & lower manual balance control
* A-440 reference tone

The Prophet-10 has an optional polyphonic
sequencer that can be installed when the Prophet
is ordered, or at a later date in the field. It fits
completely within the main unit and operates on
the lower manual. Various features of the
sequencer are:
* Simplicity; just play normally & record ex-
actly what you play.
* 2500 note capability, and 6 memory banks.
* Built-in micro-cassette deck for both se-
guence and program storage.
* Extensive editing & overdubbing facilities.
* Exact timing can be programmed, and an
external clock can be used.
* Ability to change programs automatically in
the sequence.
* Transpose facilities for
changes.

instant pitch

The Prophet-10 comes complete with a high quality flight case, two voltage pedals and two foot-

switches. It's now available; see your local dealer.

Play the Prophet-10 today-It’s your ULTIMATE KEYBOARD.

For more information write to: SEQUENTIAL CIRCUITS, INC.

3051 North First Street Dept. K San Jose, California 95134
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Ar ticles...they"re the essence of any magazine.
One of the best things about Polyphony is that,
unlike most magazines that assign particular stories
to staff members, our articles come from our readers
(that"s youl!). The great variety of articles that

come across my desk are a never-ending source of
amazement - everything from the simplest pickup
tricks to complex synthesizer modules.

There are many good reasons why you should
write for Polyphony. First, it's a very satisfying
feeling to be a published author, and to know that

someth g
your F
terial .
printed

e learned is being passed along to
ians. Second, there are some ma-
We pay at the rate of $25 per
ich may not be enough to send you on
a vaca Hawaii, but at the very least it
establ u as a professional and should help
cover ses involved in preparing the arti-
cle...t even allow you and a friend to take
inam uy some LPs.

Tl re are many intangible rewards which
you wi ind out about once you®ve been pub-
lished job offers or meeting new people).

The ni about these intangible rewards is
that they always come as a surprise, when you need
them the most or when you least expect them.

As for how we select articles, you®ve probably
noticed that each issue of Polyphony concentrates on
a party heme. When an article arrives, we
a form letter of acknowledgement.
en gets placed on file under the
ject heading (modification, synthe-
sizer ideo, recording technique, or what-
theme for an issue takes shape, we
files and dig out those articles most
hat issue. Sometimes, I"Il assign
les to help round out the issue.

, some articles get published almost
immedi > on the other hand, some take quite a
while before they appear, as they await an issue
into which they can logically fit. 1 know this
drives some of you nuts to have us sit on an article
for six months, but since most of the articles we
receive aren"t all that topical (a good article on
composition, Tfor example, will be just as valid six
months from now as it would be today), it helps us
tremendously to have a good stock of articles on
file.

As we plan the future, there are certain themes
we"ll be exploring: Signal processors, guitar elec-
tronics, synthesizer modules, electronic percussion,
and so on. 1°d also love to run an issue on compo-
sition techniques; but all this depends on how many
articles we receive on these various topics. So, if
ou have a favorite mognfi ipn, or technique, or
%odule - whatever - We'ﬁdbfl'mﬁwmar about ?t. You
can always query Tirst to make sure we don"t already
have something like what you propose on file: or,

perhaps we can add some suggestions that will make
your article more useful to our readership. And
don"t make the mistake of thinking your idea is too
simple or too unsophisticated! Some of our most
popular articles have been preceeded with a letter
along the lines of "This 1is probably obvious,
but..."

The one real problem 1 have as editor is trying
to figure out how to tell someone that their article
has been rejected. In many instances, the problem
will simply be that the article doesn®"t seem quite
suited to our readership; in these cases, I%ve
helped several writers place their articles in other
magazines, which is certainly a good way of dealing
with the situation for all concerned. Another prob-
lem is when someone sends in a well-written article
that 1 feel will only appeal to a small percentage
of the readers; these often have to make way for
articles of more general interest.

But the important point to remember is that
rejection of an article is NOT a personal rejection.
As one who has had many articles rejected by many
magazines, I1"l1l easily confess that it does sting a
bit when you®"ve put a lot of work into something,
only to hear '"...is not quite suited to our needs at
the present time'. However, those are the rules of
the game. A baseball player is happy to get on base
one out of every three times at bat; 1if you can
maintain the same percentage as a writer, you"re in
good shape.

B * e * o * * *

Speaking of informative and useful, this issue
welcomes two new contributors to our pages. Many of
you are familiar with Jim Aikin"s record reviews
(and other articles) that have appeared in Contem-
porary Keyboard over the years; we"ve happy to pub-
lish his latest effort, a very complete and useful
article on synthesizing special effects. Whether
you"re just getting into synthesis or are a master
of the modules, 1°m sure you®"ll find something of
interest in what Jim has to say.

This issue also marks the debut of Details, a
semi-regular feature on circuit design subtleties
involving audio electronics. We are most fortunate
to have Dennis Bohn handling this column, who edited
National Semiconductor®s Audio Handbook and has also
written for magazines such as Popular Electronics.
Dennis not only knows his stuff, he has a sense of
humor and an ability to make complex subjects under-
standable to the average reader that makes him a
natural for Polyphony. \
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Don Slepian - Computer Don"t Breakdown (D&J 011028)
Marvelously rich synthetic voicings in suites whose
complexity owes more to classical than pop. What"s
the opposite of minimalist? A masterwork.

Steve Tibbetts - Steve Tibbetts (Fraramis BZzZ-77)
Steve Tibbetts - Yr (Frammis 1522-25)

Big productions are Tibbetts® bag, and he carries
them off extremely well. "Steve Tibbetts" moves
easily through folk, Irish, Cajun, soft- and hard-
rocking music with a pivot of guitar and percussion.
“Yr'* is full of backward drums, tape feedback, speed
changes, more guitar, and some vigorous synthe-
sizing. Both show considerable skill and taste.

Joe Sample - Voices in the Rain (MCA 5172)

Sample®s usual exuberant instrumentals, with strings
and a couple vocals. Occasionally borders on
schlock, but it"s always irresistibly happy.

Soft Machine - The Land of Cockayne (EMC 3348)
Softs go easy listening, with orchestra. Quite a
change for them.

Hugh Hopper/Alan Gowen - Two Rainbows Daily (Red
Rouge D

Wayside mailorder described it thusly: 'Hopper was
bassist with Soft Machine during their creative hey-
day, and during his reign with them developed a
unique fuzz-tone and style of composition. Gowen
(Soft Heap, Gilgamesh) provides the various keyboard
work.” 1 would only add, flexible melodies and
rhythms make the kind of music coming out of Canter-
bury, England one of the most satisfying styles
around.

Eberhard Weber & Colours - Little Movements
1186)

Pensive and evocative jazz with Charlie Mariano®s
sweet soprano sax, Weber®"s always-lyrical bass, the
most imaginative John Marshall percussion in years,
and Rainer Bruninghaus® arresting piano and synthe-
sizer .

(EOM 1-

Leon Lowman - Syntheseas (Syntheseas 009017)
Four-tracked synthesizer over the "Drum Drops'" drum
recordings. Unfortunately, Lowman not only sticks
to the 16-bar/break/16-bar pattern of the "Drops",
but adds his own bass line/dual rhythm lines/lead
line formula to boot, for a very safe, preppy, and
predictable result. | tried to like this album, 1
really did.

POUJPHMJ

Mooutftune

HIATsO\s. a tfmntuDts

by Robert Carlberg

Conrad Schnitzler - Consequenz (KS 004)

According to the notes you®re supposed to add your
own vocals to these cliche free electronic rhythm
tracks, and then send Conny a cassette. Personally
1 don"t think they need it.

John Duesenberry - 4 Movements for Tape (Opus One
60)

The "Boston School of Electronic Music"™ sound is a
direct descendant of "50s tape music, itself a des-
cendant of "20s and "30s quasi-random serialism.
The intentionally disorienting lack of any melodic
or tempo continuity 1is partially countered by
Duesenberry®s interesting voice changes in the pre-
pared piano and synthesizer. You still can"t dance
to it, though.

Tod Dockstader - Quatermass (Owl 8)

In 1958 Edgar Varese coined the term "organized
sound” to underscore the non-musical aim of his
"Poerae Electronique'. Dockstader®s 1964 composition
continues with the same term and style. The elec-
tronic tones and effects are by turns mournful,
exhilarating, frightening, boring, and fascinating,
but never quite "musical”. Owl has long since gone
out of business; Aeon Imports seems to have the only
remaining copies.

Bruno Spoerri - lischalte - Switched on Switzerland
(CBS 80-418)

Oom-pah-pah beer drinking songs on dry cliche syn-
thesizer .

Joy Division - She"s Lost Control/Atmosphere e.p.
(Facus 2)

Monorhythm electrobeat with bass, drum, drone key-
boards and very humble vocals. Some nice drum
processing but that"s about the only sophistication.

Denis Wize - Consciousness Program (Om 1)

Fragments of songs, nature recordings, unrelated
instrumental tracks and who-knows-what-else are
collaged into a 40 minute "Revolution No. 9. Lacks
maturity and any sense of polish but the energy is
admirable.

Steven Halpern - Spectrum Suite (SRl 770)
Whether or not you subscribe to Halpern®s holistic
theories, he plays some beautiful pentatonic slow

improvisations. Side one is solo Rhodes, side two

adds organ, guitar, and electric flute,

continued ON PaAQE ...t e e e e e e i e 21
May/June 1981






Now nobody butyou determines the
routes your signals travel.

The Tascam System 20 isn'tyour common
everyday mixer.

We pulled all the switches (their logic is fixed
and limited) and put in patch points all along
the signal path.

You make the connections, so practically
anything you want is possible.

When thejob at hand
changes from basics to
overdubs to remix, you
just change the way the
System 20 works.

All this flexibility
brings incredible qual-
ity too. Since you do
your own routing,
you can take shortcul
Bypassing circuits you don't need, getting really
clean signals.

The System 20 also ends your nightmares
about needing an absolute fortune for a console
with this kind of flexibility and quality Now you
can make the music you dream about at a price
you can afford.

The System 20 centers around the MM20 Mas-
ter Module. It's nothing less than professional.
Four line inputs and two XLR transformer-
isolated microphone inputs. Six output busses
ready to change with thejob. Ifyou need three
or even four effects busses you can just patch
them in.

Next, for truly flexible sound shaping, theres
the four-channel PE20 Parametric Equalizer.
Low frequency range is continuously variable
with sweep-type setting from 60 Hz to 1.5 kHz.
Mid-range sweep control from 1.5 kHz to 8 kHz.
And the high frequency is fixed at 10 kHz. Boost
and cut for all three is +12 dB.

Then theres the MU20 Meter Unit. Ready to
patch anywhere you need it. Like buss outputs or
tape playback. And with its four VU-type averag-
ing meters and peak LED’, you have the best of
both metering worlds.

POUPHONU

Like the rest of the System 20, theres nothing
common about the 4 x 4 EX20 Microphone
Expander either. Four transformer-isolated inputs
with twelve patch points.

Once you plug into the economy of our
manual mixer, you can save even

by hooking up with Tascam’s two new econom-
ical compact recorder/reproducers. Both give
you 15ips on 7" reels for 22-1/2 minutes of
quality recording time.

You save in the long run, too. Because the
System 20 modular design adds yet another
dimension of flexibility It grows right along with
you. So when you'e ready for 8-track, you just
add another Master Module instead of an ex-
pensive new mixer.

Visit your Tascam dealer for a demonstration.
Then you'll see exactly how the System 20
opens up new avenues of creativity

22-4. 4-track multichannel recorder. 22-2. 2-track mastering recorder.

TASCAM

TEAC Production Products

©1981 TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA 90640
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Tell Them You Saw It In Polyphony

Another Parts Source. Toleco
Systems (PO Box 401, Kingston, WA
98346) stocks parts such as the
NE5534 ($3.50), NE5532 ($5.00),
SAD1024 ($10.00), and National®s

1980 Edition Audio Handbook
($6.00). Send SASE for complete
listing.

Loooooooong Digital Delay An-
nounced. Imaginearing Audio (5558
S. E. International Way, Milwau-
kie, OR 97222) has introduced the
Echo Recorder Delay. The ERD
programs delay time (@.2 millise-
conds to 16 seconds) from a calcu-
lator-style keyboard, includes
""backward tape'/ repeat functions,
a control voltage input for the
master clock (2:1 range), and can
also operate as a 16 second solid-
state tape recorder. This unit
allows for effects such as "Frip-
pertronics', but without the need
for stringing tape between a cou-
ple of tape recorders. List price
is around $2000.

I. A. has also announced a
low-cost ($99 list) version of
their Alphatone 111 tuner called
the Alphatone Jr. Designed mainly
for guitarists, the Jr. has
slightly less range and no trans-
pose pot.

See the Light. The Freedom 4
from Free Rein Electronics (Box
10661, Denver, CO 80210) is a
foot-operated, 4 channel, 3 scene
lighting controller. Includes
automatic fade times up to 10
seconds, momentary flash effect,
control from internal clock or
external audio input, and many
other features. Available iIn kit
or assembled form; write Free Rein
for further information and cur-
rent pricing.

E-H Rock -N- Roll Contest.
Every Saturday until at least the
end of August, Electro-Harmonix
will continue to hold their rock
and roll contest. The action
takes place from noon to midnight
at the E-H Hall of Science (150
West 48th St., New York, NY); call
(212) 944-2392 for additional in-
formation .

8 POUPHONU

New Lead, Poly Synths.
Octave Electronics (928 Broadway
7th Floor, New York, NY 10010)
has announced a new line of
innovative products, comprising
two synth electronics modules and
two control keyboards.

Both modules have 32 program
memories with tape dump/load,
footswitch controllable program

selector, computer interface, and
rack mountable format. The
Voyetra 1 lead synth module

($1595) also includes a built-in
sequencer, sophisticated patching
capability, envelope follower for
external triggering and synchro-
sonic applications, and other

features. The Voyetra 8 poly
synth module ($3695) includes
eight voice capability, arpeggia-

tor, program parameter trims for
real time control of stored para-

meters, and several other fea-
tures .
m &= -
mum Ksu Oa™* 9%
<i5B BIB * @
9
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The VPK-3 ($695) is a three
octave mono keyboard with veloci-
ty/pressure sensitivity and XY
joystick; it is designed to mate
with the Voyetra 1. The VPK-5 is
a 5 octave poly keyboard for the
Voyetra 8 with the same basic
features as the VPK-3.

In other news, Octave has
also revised their Cat SRM Il and
Kitten 11 synthesizers to provide
greater resistance to dirty key-
board contacts, more patching
capabilities, and better stability
from totally redesigned internal
circuitry.

Hold that Recorder. TEAC
(7733 Telegraph Road, Montebello,
CA 90640) has introduced two
floor standing consoles, one for
40-4 or 80-8 multitrack recorders,
the other for the 35-2B mastering
deck. List price for either
console is $449.

Tick, tick, tick. Metone"s
(2107 E. 7th St., Los Angeles, CA
90021) Model 23 metronome lists

for $29, and covers a 40 to 220
bpm range through its built-in
speaker.

For the Active Guitar. A/DA
(2316 Fourth St., Berkeley, CA
94710) now distributes the Little
FEANC from Zeta Systems. Designed
for on-board mounting in most
electric guitars, the FEANC in-
cludes a Fuzz, Equalizer, Ampli-
fier, Noise gate, and Compressor
in a 1.5 x 2" by 0.5" package.

Two New Guitar Amps. Road
Electronics (2107 E. 7th St., Los
Angeles, CA 90021) has announced
the SL120 lead amp with switchable
channels and the L120, a single
channel version. Both models
feature 3 band active EQ, FX loop,
master volume control, headphone
jack, and 60 Watt RMS power rating,

Lasers, Anyone? If you're
interested in lasing around, check
out New Renaissance, PO Box 5452,
Seattle, WA 98105. This bimonth-
ly publication for lighting and
laser artists/technicians costs
$25 US, $35 foreign air mail.

May/June 1981



raTOTTTft

Mother lied to you

by Dennis Bohn

The most fundamental building
blocks of all op amp circuits are
the non-inverting and inverting
gain stages illustrated in Tfigure
1. For review purposes, let us
examine what we know: The non-
inverting amplifier has a positive
gain of 1 + R1/R2, and the invert-
ing amplifier has a negative gain
of R1/R2. This means, for exam-
ple, if R1=R2 and the input is +1
Volt, then the output of the non-
inverting amplifier equals +2V,
and the output of the inverting
amplifier equals -1V. Right?

Right. We also know that the
phase shift of the non-inverting
amplifier is O degrees, and the
phase shift of the inverting amp-
lifier is 180 degrees. Right?

Wrong.

The phase shift of the in-
verting amplifier is O degrees,
not 180 degrees as you have been
taught. Don"t bother running to
your TfTavorite reference books to
look this up to prove to me | am
wrong. They are wrong - which is
what this column 1is all about.
Read on brave souls, nothing is
sacred!

The problem here is a failure
by teachers and authors to distin-
guish between phase shift and
inversion, two very different

POUPHONU

critters. (Don*"t feel bad, 1
earned my Bachelor and Master
Degrees at one of the most ac-
claimed engineering schools in
this country and they taught me
the same thing.)

Inversion simply means that
the output of the op amp follows
the input exactly, but in the
opposite direction: +1V in, -1V
out. Phase shift is another thing
entirely. If an op amp circuit
exhibits phase shift, then the
output either lags or leads the
input by so many degrees, which
translates into time delay. Put
IV in and wait to get 1V out;
positive or negative, it doesn"t
matter. Referring to figure 2,
instead of a nice clean sine wave
input, let"s add a noise spike to
the positive going peak. The
output of the inverting gain stage
follows the input exactly but in
the opposite direction, resulting
in the figure shown. If you
hooked up a dual trace scope to
the input and output of the cir-
cuit, this is what you would see.
If, however, the circuit exhibited

180 degrees phase shift, then the
output would look like the bottom
diagram. See the difference? One
happens right now, and the other
is delayed one half cycle. Big
deal. You bet.

So, why are all the textbooks
wrong?

1 don"t know. Probably slop-
py writing and inattention to
details. Details are everything
if you are going to master elec-
tronic fundamentals, especially if
you're dealing with a sensitive
field like audio electronics. The
most obvious way to confuse this

May/June 1981

whole issue further is to take a
sine wave oscillator as a source,
hook it up to an inverting gain
stage and examine its input vs.
output on a dual trace scope.
Voila! It appears that the output
is 180 degrees out of phase with
the input...or is It? It certain-
ly is inverted with respect to the
input, but is it also 180 degrees
out of phase? No, but vyou
couldn®t prove it with this test
set-up. You see, the problem
comes about as a result of looking
at steady-state sine wave signals.
Inversion and 180 degrees out of
phase are the same thing - if you
don"t care about beginnings and
endingse That is, the first and
last cycle. Normally, we don"t;
so you can go for years without
needing to draw a distinction
between the two. Then, one day
you need a time delay circuit
(e.g- an all-pass filter), and it
all becomes clear - or obscure -
depending on your focus.

Is the horse dead yet? Pro-
bably, so I will quit beating it.
Just file this little jewel of
wisdom away in your "i-know-some-
thing-you-don*"t" pidgeonhole, and
bring it out to iImpress your
friends at a party...assuming you
have exceedingly dull friends, or
go to equally dull parties!O

FOR A COMPLETE SET OF DATA
SHEETS ON THE COMPREHENSIVE
LINE OF SERGE SYNTHESIZER
MODULES SEND $3 TO:

Serge Modular Music Systems
572 Haight Street
San Francisco, CA 94117
(415) 621-6898



I think that anyone who has ever played with
the SN76477, Texas Instruments®™ complex sound gen-
erator, has gone through two phases. The Tfirst
phase is "Wow, does this thing ever do a lot!" And
it does. The chip certainly represents a triumph of
large scale integration, incorporating many dif-
ferent sound functions in one 28 pin package.

Well, that euphoria probably gave way to dejec-
tion. Yes, in this second phase you probably dis-
covered that the VCO didn"t have a very large sweep
range, and was temperature dependent. And the noise
source was rather static and didn"t really have a
great variation of possible sounds. Most impor-
tantly, you probably found out that despite contain-
ing all these neat functions, the chip was basically
organized in a fixed manner. That is, it contains
lots of sub-circuits, but they are all intercon-
nected, internally, in a certain fashion, and re-
arrangement of them seems iImpossible. You probably
drew the same conclusion 1 did: The chip was suit-
able for pinball machines and kiddie games, but
wasn"t really adapted for serious synthesizer work.

10 rOUPHONU

Now it"s time for phase three, wherein we dis-
cover how to separate the functions, get a broader
range of sounds from the noise source, and do all
sorts of other neat things. Most importantly, our
applications will be suitable for much more than
kiddie toys...like serious synthesis. In this in-
stallment we will discuss how to isolate output
structures; next time we"ll examine the noise source
in detail, and then we"ll close out this particular
series by integrating all these ideas into a "Super
Controller Module"™ suitable for use with the best
synthesizers. I"'m really fired up on this, and 1
think you"ll be pleased as well!

I"'m going to assume in this article that you“re
already familiar with the basic layout of this chip
(if not, refer to Craig Anderton®s article on the
SN76477 in Synapse magazine®"s Summer 79 issue, or
check out the data sheet Radio Shack provides with
their SN76477s). This will save referring to the
spec sheet throughout the article.

Fig. 1 Power supply connections to
op amps assumed (+15V)

R6 100k
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Tapping the LFO Triangle Wave. Ordinarily, the
only LFO waveform accessible at the chip output is a
square wave; however, figure 1 shows how we can
obtain a triangle wave from the LFO. We simply tap
the waveform off of the timing capacitor, making
sure that we buffer it sufficiently to prevent load-
ing down the cap. The LF351 is an ideal buffer,
since in the configuration of a voltage follower
(unity gain buffer), it has an input impedance of
thousands of megohms! Other bi-fet family op amps
(LF356, TLO71, etc.) are equally suitable.

Note that the output goes from about 0.4V to
about 2.8V, for a total swing of 2.4V (these figures
will vary somewhat from chip to chip). The optional
circuit shown beefs up the signal to a standard 10V
peak-to-peak, referenced to ground, with an output
impedance of Ik. R4 sets the approximate ground
reference, while trimmer R6 allows for precise ad-
jJustment. This trimmer may not be necessary in less
precise applications.

Since we have not interfered in any way with
the internal mixer or output stages, a square wave
version of the same frequency is available at the
output proper of the chip (pin 13). So we get two
waveforms for the price of one!

Tapping the VCO Triangle Wave. Figure 2a shows
how to pull this same trick on the VCO. This time
the buffered output goes from about 0.4V to about
3.0V, which 1is slightly greater in amplitude than
the LFO output. The signal may be amplified and
level shifted with the same optional circuit from
figure 1, for approximately the same results. You
may wish to slightly reduce feedback resistor R2 to
compensate for this small difference in amplitude.

One problem with the VCO circuit is that the
amplitude decreases as the control voltage to pin 16
decreases, meaning that amplitude decreases for
increasing frequency. The internal square wave is
unaffected. This being the case, if you plan on
using the VCO triangle output it is probably best to
apply a fixed control voltage to pin 16 and leave it
at that value, thus making the VCO into a manually
controlled oscillator. Control the frequency by
using a pot at pin 18. Figure 2b shows a voltage

Fig. 3

Power supply connections to op amps assumed

@15V)

pouPHowy

- 3.0V

divider applying a fixed voltage of 2.3V to pin 16.
Experimentation has shown this to be the best value.

Tapping the Noise Source. Why stop now?
Figure 3 shows how to tap the noise output. The
buffered output goes from O to about 5V (with the
noise filter wide open), which may be suitable for
many applications. However, to make the noise
source compatible with standard gear, the optional
circuit shown is recommended. With the added stage,
the signal is now ground referenced with an ampli-
tude of 10V p-p. Note that the output impedance is
a standard Ik. The 600k resistor specified is ideal
case: 560k works almost as well.
continued ON NexXt PAQE . - - e e cecec e e cee e e acaaanan

600k “1
see text 200k
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Tapping the One-Shot. Not so obvious is how we
can tap the one-shot output (see figure 4). A
negative going edge at pin 9 initiates the one-shot,
while a resistor at pin 24 and a capacitor at pin 23
set the time constant. Note that we can tap the
capacitor®s charge cycle at pin 23 and get a trian-
gle going from OV to about 2.5V, or we can take a 5V
pulse out at pin 8. Strictly speaking pin 8 is
really the envelope generator output, but since we
have no capacitor connected to it to charge and

Figure 4 Power supply connections to

op amps assumed (+15V)

discharge, the envelope generator opens and closes
quickly. In other words, the envelope happens to be
a pulse! The 10k resistors at pins 7 and 10 provide
paths for what would normally be the charge and
discharge currents of the envelope generator.

Summing Up. So far we"ve managed to isolate
four different functions of the chip: Two oscilla-
tors, a noise source, and a one-shot. Now that
these various outputs have been tapped, we are free
to mix and combine them in any way we want. In
other words, we have finally broken free of the
internal signal routing. This versatility is ex-
ploited in the "Super Controller Module™ coming up
shortly.

We"re running out of space, but not ideas.
This article has just scratched the surface, and 1°m
sure there are countless more ideas just waiting to
be found. Do you have any? |If so, drop me a line
c/o Polyphony. Next issue, we"ll move on to the
noise source...and if you thought all white noise
sounded the same, you"re in for quite a surprise!

© copyright 1981 Thomas Henry

May/June 1981



"Advertiser’s Indexi

Electro-Harmonix 27 Paia Electronics 26,28
Dickstein Distributing 12 PolyMart 14-15,16
Gentle Electric 20 Rivera Music Service 17
Godbout 25 Sequential Circuits 2
Jazzical Records 12 Serge Modular 9
PGS 17 TEAC (Tascam) 6-7
FEATURES Vol,Iss:Pg Thunder/Distant E>_<plosion 0604:17 V
Build a Digital Audio Delay Li'ne, neves £ Kolupaev 0601:19 E'O”rf]sx;l\dii'aéigog’“cmph°”e 0604:31
Microcomputers in Real Time Audio,Part 2, Lewis 0601:12 Granny 0604:31 o]
Writing Documentation, Perrin 0601:23 Cyberseque/Proteus | 0605 :29 L
Performance Review: Gary Human, Austin 0601: 7 0606:13
Richard Hayman: Composer, Ernst 0601:25 U
Building and Using a DVCO, Lewis 0602: 8 INDUSTRY REPORTS (CURRENT EVENTS) M
Dream Modules, Jones 0602:24
Peter Gabriel in Chicago, Jones 0602: 5 Fairlight C. M 1. 0801 : 8 E
More Alternate Controllers, Rider 0603: 8 Prophet-5 0601 9
Pink Drums, Lee 0603:21 Dataton AB/3301 Polyphonic Computer 0a01 10
1980 PACS Computer Music Festival, Lazzaro 0603:22 Eventide/HM80 Harmonizer 0801 10
Solving Sonic Blocks, Meyer 0603:28 Road Electronics/Speaker Mounts 0801 10
E-H Mini-synthesizer Review, Anderton 0605:12 Boss/Dr. Rhythm 0601:29
Casio's New Toy in Town, the VL-Tone, Copestakes 0605:26 Audionics/Space £ Image Composer 0601:29 N
Remco's "EX". Gelt 0605:30 New England Digital/Sync lavier Il 0602:20
' E-Mu/4070 floppy disk memory 0602:20 D
Details: Mother Lied to You, Bohn 0606: 9 Wavemakers/6 £ 600 series E
Modular Synthesizer Effects, Part 1, Akin 0606:22 Sound Concepts/IR2100 Image Restoration Control 0602:21
Switchit: keyboard algorithm for PAIiA 8700,Yannes 0606:20 Star Instruments/Synare Bass 0602:21 X
Environmental Music: . . Rocky Mount Instruments/DK-2C 0602:22
Translating Surrounding into Sound, Fluharty 0606 : 18 Event i de/H949 0602:22
Obe rhe i m/OB-SX(6),0B-SX(4) 0602:23
PROJECTS Software Affair, Ltd./Orchestra-80 0602:23
Polyline Corp./recording supplies 0602:23
Add voices to your Casio M-10, Wolton 0603:10 E-Mu/Audi ty 0603:14
Build a VCQO, Patchell 0603:26 Ampersand/Prophet Link 0603:14
Programmable Drum Update, Wood 0603:30 Hear, Inc./P2V 0603:14
Cordless Programmable Patch-Bay, Johnson 0603 : 16 PAiA/Programmable Drum Set 0603:15
External Battery Supply made simple,Baltzegar 0604 : 8 Polyfusion/MS-8 0603:15
Pulse Width Multiplier, Anderton 0604 : 12 TASCAM/System 20 0605:10
Audio Circuit Breaker, Mcntcrieff 0604 : 16 TASCAM/22-4, 22-2 0605:10
Quad Sequential Switch, Fluharty 0604 :21 A/DA: Stereo Tape Delay 0605:10
Pickup Switching Trick, Morrison 0604 : 24 Furman Sound/GG-1 0605:11
Dod Mod |, Envelope Follower, DiFrancesco 0604:25 Audio Electronics System, Inc./speakers 0605:11
Dod Mod Il, Chorus, Anderton 0604:25 E-Mu/Emulator 0605:11
50 Watt/Channel Stereo Power Amp, Rafuse 0604:26 Roland/TR-808 0605:11
Magnetic Harp, Wolton 0604:28 Beigel Sound Lab/Armstrong Effects 0605:11
The Normal led, Live Performance 4700/S, Llewellyn 0604:30 PAiA/Proteus Software 0605:11
Modify the GR-500, Cowtan 0605: 8 Toleco Systems/part source 0606: 8
Creating the Super Casio M-10, Whittle 0605:14 Imagineering Audio/Echo Recorder Delay 0606: 8
Mini  Amp Mod, Orman 0605:17 Free Rein Electronics/Freedom 4 0606: 8
Korg X-911 Resonance Mod, Anderton 0605:21 Octave Electronics/Poly Synths 0606: 8
TEAC/40-4, 80-8 0606: 8
Metones/Metronome 0606: 8
COLUMNS AND REGULARS A/DA Little FEANC 0606: 8
. Road Electronics/SL120 0606: 8
Home Rec_ordlng, And_e.rton X . . New Renaissance/laser publication 0606: 8
Applying Harmonizing and Pitch Transposing Devices nAm e« h
Optimum Level Settings 0602: 6 L
Monitors 0603:12 REV1EW, Carlberg 0604: 5
E-Comp Projects, Perrin The Call, Gil berg, Closed System Potentials, Leimer, Twilight,
Dynamic Phasing 0602:28 Barreca, Tangram, Tangerine Dream, Cluster '71, Cluster, Selbst
portrai t 111, Roedelius, Night Passage, Weather Report, Gateway
Practical Circuitry, Henry Summer Sound, McMillian, Early Fall, Fall Mountain, Dresden/Venezial
Rhythm Generation: Its about time... 0605:22 Megaton, Mumma, M natures, Fisher Rastakraut Pasta, Moebius £ Plank,
Tricks with the SN76477 0606 :10 Movies , Czukay, Some Deaths Take Forever, Szajner, Heather Earth,
Throbbing Gristle, Some Attributes of a Living System, Mnemonists,
On Location, Klopfzeichen, Zwei Osterei, Klaster, Forbidden Planet Sound Track,
Jamacia, Bassford 0605:32 Barron, The Shining Original Sound Track, Carlos, Ligeti, Eartok,
Sweden, Andersson 0606:17 Penderecki, Slow M usi~Coxhill/Morgan-Fisher
Review of Record Sources, Carlberg 0605:9,20
PATCHES
Creating Spaces in Sequence 0603:24 REVIEW, Carlberg 0606 : 5
Round Sound 0603:24 . X .
Harmonizing Echo 0603:24 Computers Don't Breakdown, Slepian, Steve Tibbetts, Yr, Tibbetts,
3D Drum Mix 0603:24 Voices In The Rain, Joe Sample, The Land of Cockayne, Soft Machine,
Pseudostring (Octave Cat) 0603:25 Syntheseas, Lowman Two Rainbows Daily, Hopper/Gowen, Little Move-
Metallic Voice 0603:25 ments, Weber £ Colours, Consequenz, Schnitzler, 4 Movements for Tape,
Heavy Metal Lead Guitar 0603:25 Duesenberry, Quatermass, Dockstader, li schalte, Switched on Switzer-
Lead Guitar/Korg MS-10 0604:14 land, Spoerri, She's Lost Control/Atmosphere, Division, Consciousness
External Signal Processing 0604:14 Program, Wize, Spectrum Suite, Hal pern, To Kil 1 a Sunrise/La Ruche,
Percussive Bass 0604:14 Mimaroglu, Galactic Fantasy/Eastern Reflections, Hoskins, Luxikon
Electronic Harpsichord 0604:15 11/Echospace, trythall, Shri Camel~ Riley, Salamat Siang-Music on the
Choir 1.0 0604:15 Way, Davison, My Life in the Bush of Ghosts, Eno/Byrne, Thief Ori qginal |

Soundtrack, Dream, Life and Death of a Star, Everfriend,

PQUPHONy May/Jure 1981 13



POIYMARI1

AUDIO

CYCLOPEDIA

mmm m

14 PQUPHONU

& Graig Aacterte

May/June 1981

The physical and psyche
Helmhotz’s Sensation:
physiological acoustics.
Test, provides an inde
instruments. Music, P
synthesizer, is a thoroi
instruments (plus a chap
like the Helmholtz work,

#SEI\IS On The Sensati
#MPE Music, Physics £

Synthesists must be well
books are a great way to
and Modugno is a standai
tape technique, composit
building, outfitting, and o
computer control of elec
Home Recording For

maximum results, includi

#HMEM How to Make E
#BYTE Byte Book of Cor

Electronic cookbooks are
theory, definitions, and ed
can easily replace stacks
reference, Walt Jung's (
required reading for synt
applications. Lancaster's
octave generators, toucl
electronic construction ti
recording of the effects.

#0OACB Op-Amp Cookbc

i#AFCB Active Filter Cot
#AUQA Audio Op-Amp i

Often used reference ma
The Source is over 125
type Audio Cyclopedia
to answer any questions ;
publication without punc
Synthesizers devotes t
Paia, Oberheim, EML, a
experimenter.

#SOURCE The Soi

#CYCLO Audio C
#EMS Music E
#BIIMD Binders



SCIENCE

acoustical background to music is an important part of musical synthesis,
of Tone is, a century after its publication, still the standard text for
sychology of Music by Carl Seashore, developer of the Seashore Music
th analysis of musical style and performance characteristics of many
ysics, and Engineering by Harry Olson, who worked on the first RCA
h discussion of the physical properties and design of traditional musical
er on electronic music). Music, Sound and Sensation by Wmckel is much
/ith a bit less detail and more concentration on psycho-acoustics.

n Of Tone $7.50
Engineering 56.00

#PSYCH Psychology of Music $5.00
#MSS Music, Sound and Sensation $3.50

RECORDNGS

#CORDS Cords - Synergy $7.95
#ERRO Electronic Realizations -

Synergy $7.95
#SEQU Sequencer - Synergy $7.95
#GAMES Games - Synergy $7.95
#PICT Moving Pictures -

Michael Gilbert $7.95
#ELEM Elements - Mychael Danna $6.95
#CAMT Craig Anderton Music Tape $5.95
#MOEB Moebius - Moebius $7.95
#ARPT Music For Airports - Brian Eno $7.95
#DELTA Rainbow Delta - Pat Gleeson $7.95

TECHNIQUE

‘ersed in a number of techniques and principles. "How to” and project oriented
ick up these skills easily. How to Make Electronic M usic by Drake, Herder
)introductory text for music systhesis classes, with chapters on equipment,
>nproiects, and more. Multitrack Primer by Teac is a step-by-step guide to
erating your home studio. The Byte book of Computer Music describes
ro-mechamcal instruments, Fourier analysis, circuits and loads of software,
usicians is the original guide to outfitting and operating a budget studio for
gmixer and audio processing circuits and a demo recording.

2Ctromc Music $3.95
iputer Music $10.00

#TEAC Multi-Track Primer $4.95
#HRFM Home Recording $9.95

ELECTRONICS

agreat way to stock your library with materials that are not only heavy on
cational material, but chock full of practical applications as well! These books
of manufacturers data sheets and applications notes all in an easy to use
p-Amp and Don Lancaster's Active Filter books are self-explanatory —
ssists! Audio Op-Amp is an edited version of OACB, containing only audio
:MOS book is much more than a digital reference - phase lock loops, top
switches, and other things you need! Electronic Projects discusses
:hmque for the novice and provides 19 projects with PC patterns and ademo

#CMCB CMOS Cookbook $10.50
#EPFM Electronic Projects 2nd edition $11.95

k $14.95
book $14.95
jplications $7.95

REFERENCE

rials to answer the many questions encountered in everyday synthesis)?)..
jges of patches in universal flow chart notation; the largest publication of its
as 17B0 pages with 3650 entries and hundreds of drawings and schematics
out audio. Polyphony Binders hold up to 12 issues of any d12” x 11~
ng holes; keeps issues like new for unending service. Electronic Music
afirst half of features and functions of commercial equipment (Moog, Arp,
i RMI); the second section provides schematics and projects for the

ce $4.00
clopedia $39.95
nthesizers $6.95

$4.95
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POLYMART is provided to help Polyphony readers find the
special supplies their projects require. The items we stock are
a must for every active music experimenter’s lab or studio
bookshelf. Not all of PolyMart's offerings are shown in each
issue. Refer to back issues if you don’t see what you want. Your
suggestions for additional items are welcomed.

TO ORDER: Tear out this half page order blank; note that there is
a back issue list on the other side. We cannot invoice; payment
must be enclosed with your order. To help defray shipping and
packaging costs, there is aflat $.50 handling fee per order plus
payment of postage costs. MasterCharge and Visa are
welcome, but there is a $10.00 minimum on charge orders.
Foreign orders must be paid by certified check or money order
in U.S. $ drawn on a U.S. bank (or by charge card) .Phone orders
are welcomed for charge card orders only.

Name:
Address:

City State Zip
Card #

MasterCharge Bank #
Signature
Quantity Iltem Price

Expiration D ate

Sub Total
Handling__ .50

# of items

——ShippingChanges——
U.S.:add 10°/oof Sublotal
on $5.°°maxinnunn

Foreign:20°/oof SubTbtal
on $10.°°maximum

Shipping

SUBSCRIPTION

U.S. S1S/YR. S22/SYRS.
FOREIGN S14/YR. S2B/YR.

SUBSCRIPTION
Back Issues (from other side)

Total Enclosed

Return This Half Page

To. POLYMART

P.O. Box 20305
Oklahoma City, OK 73156
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The wide varietJof practical applications and construction
projects in past issues make a binder full of Polyphonys a
frequently used reference to keep near your synthesizer,
home studio, or workbench. Most issues are still available
for $2.50 plus $.50 shipping/handling. Check the issues
desired on this coupon and add the total to your PolyMart

order (other side), or order by volume and issue number
(0304, 0402, etc.) on the PolyMart form.

#0101: 1975:  SOLD OUT #0202: 2/76: SOLD OUT

#0201: 1/76: SOLD OUT #0203: 3/76: SOLD OUT

I:' #0204: 4/76: music notation - timing, external
inputs for Gnome, Programmable Drums, Equally Tempered D/A,
low cost AR project, digitally encoding keyboards, patches,
Volume 1 & 2 index.

D #0301: 7/77: frequency divider project, random tone
generator project, normalizing synthesizer controls,
eliminating patch cords, computer control of analog modules,
Chord Egg modification, adding pitch bending, patches.

D #0302: 11/77: The Sensuous Envelope Follower,
digital gates, LED wall art, build a bionic sax, data to
music peripheral project, Apple Il as a music controller,
using the NE566 as a VCO, patches.

l:l #0303: 2/78: computer controled Gnome, using
joysticks, build a bionic trumpet, ultra-vVCO modifications,
voltage control the Mu-Tron Bi-Phase, oral joystick,
patches.

I:‘ #0304: April/May 78: Minimoog modifi-

cations, non-keyboard module wuse, phasing and Tflanging
(theory and circuits), memory expansion for programmable
drums, digitally addressed transposer project, polyphonic
software (with software transient generators), patches,
Volume 3 index.

1 1 #0401: July/August  78: analog delay lines (theory
and projects), composing for electronic music, note to
frequency (and visa versa) conversions, build a trigger
delay, software for computer composition, low cost VCO
circuit, patches.

[} #0402: Sept/Oct 78: electronic music notation, notes
on the recording of '"Cords" by Larry Fast, sequencer
software - part one, rhythmic control of analog sequencers,
touch switch projects, modular vocoder techniques, PET as a
music controller, patches.

#0403: November/December 78: SOLD OUT

|:| #0404: January/March 79: add-ons for vocal F and V
converter, shorthand patch notation, more on note to
frequency conversion, graphic monitor project, George
Russell, super VCA circuit, echo software, Vol. 4 index.

#0501: May/June 79: SOLD OUT

O #0502: July/August 79: hex VCA/mixer project,
electronic music schools and studios, modify the Oberheim
Expander Module, profile of Ernest Garthwaite, budget
microphones, digitizer projects and software, bar grapg ICs.

#0503: September/October 79: SOLD OUT

#0504: November/December 79: SOLD OUT

] #0505: January/February 80: Joseph Byrd, Mort
Garson, Larry Fast on “Games", composing for “live plus
tape”, using the CA3280, recording vocals, ADSR circuits.

#0506: March/April 80: Computers in Music: real time
audio processing hardware, Powell sequencer system, Max
Mathews, advanced STG software, PortaStudio, phase
modulation, Volume 5 index.

#0601: May/June 80: SOLD OUT

I:I #0602: July/August 80: Peter Gabriel, digital VCO
project, dream modules, optimum level settings, dynamic
phrasing, patches.

[m] #0603: Sept/Oct combined with Nov/Dec 80: alternate
controllers, add voices to Casio M-10, voltage controlled
quadrature oscillator project, cordless patch bay, recording
rules, patches.

l:‘ #0604 : January/February 81: Special Construction
Edition; Build: Audio Circuit Breaker, Pulse Width
Multiplier, Magnetic Harp, 50 Watt/Channel Stereo Power Amp,
Quad Sequential Switch, DOD Mods, patches.

1 1#0605: March/April 81: Portable Music Issue, reviews of

Remco"s FX, E-H mini-synthesizer, Casio VL-Tone, plus mods
for the M-10, GR-500, mini-amp, and the Korg X-911,
Introducing; Practical Circuitry and On Location, new
columns.
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USE ORDER BLANK ON PRECEDING PAGE

Without a logbook remix and overdubs often mean going back
to re-familiarize yourself with the piece. Having all the
important information on your tape library in one place as
opposed to take sheets scattered among a lot of different
reels is convenient but more importantly, a well-kept
logbook becomes part of your records for tax, accounting and
planning purposes.

This 4/8 Track Studio Loghook represents an improvement over
standard track sheets in that you can not only indicate
technical information such as timing and type of tape used;
there is also a generous amount of space for recording
patches and making notes, as well as an expanded track sheet
page that provides space for listing sequential changes in
various tape tracks and relating these to settings of the
index counter.

Order # SLB. ... . .. .. ... $4.95

For those of you who have been asking for Craig Anderton”s
Contemporary Keyboard reprints (June 1977 - February 1981)
here it is. Article topics include tips, technique, theory,
maintenance and projects, such as, Design and Build:
Keyboard Mixer, Keyboard Pre Amp, Multiple ldentity Filter,
Combo Organ, Tremolo, LED Control Voltage Meter, Expansion
Oscillator, Noise Generator, and more.

Oorder # AA ... $5.95

DEVICE AVAILABLE...

Since DEVICE and POLYPHONY merged, one of our most requested
items has been DEVICE back-issues. And no wonder; during
the year that this newsletter for guitarist/musician was
published it featured an extraordinary quantity of material
of interest to anyone involved with music at any level.
These twelve issues provide almost 200 pages of solid
technical information ranging from design and construction
of Craig Anderton"s AMS Modification System to modifying and
customizing some of the most popular audio effects and
processing equipment available.

Don"t miss out, there are a limited number of back-issue
sets available and when they are gone they will not be
re-printed, so order yours today. Sorry, re-prints of
individual issues are not available.

Device Back-lIssue Set............... $18.00 ppd.
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by Ralf Andersson

Late last year, the Swedish
Radio Company and the Electronic
Music Studio held a three day
international music festival at
Circus Hall in Stockholm, Sweden.
One reason for choosing this lo-
cale was the hall"s excellent
acoustics for electronic music; it
is one of the few venues capable
of handling the loud volume levels
sometimes required by electronic
music, and thus enhances the ap-
preciation of the music. This
year in particular, international
electronic music played a large
part in the overall program. This
is good, since it is important for
musicians in a small country such
as Sweden to closely follow devel-
opments from abroad in order to
obtain inspiration for our own
productions. This does not mean,
however, that Swedish music played
a subordinate role. The festival
was an important forum for the
Swedish composers at which to have
their works performed, and also to
meet their audience. This year
several works were performed for
the first time, but this aspect
was not the most important one for
the festival - the quality of the
music was most important.

Last year"s festival was dis-
tinguished by some important for-
eign guest appearances; this year
was no exception, as Stockholm was
being visited by composers from
Bourges 1iIn France. This is the
home of a very active studio,
around which there is a group of
composers called G. M. E. B
(Groupe de Musique Electronique de
Bourges). These composers were
all trained at the GRM in Paris,
the studio that was started by
Pierre Shaeffer. 1In a way, these
composers are still faithful to
the traditions of musique con-

PQUPHONy

ON
LOCATION:

WEDEN

crete. The GMEB also sponsors an
important annual electronic music
festival (this year"s festival
celebrated their 10th anniver-
sary), as well as an electronic
music competition which attracts a
large number of entrants from the
whole world. One of the winners
of this year"s competition, Jean-
Claude Risset, was featured at the
Circus Hall with his completely
computer produced work, "Songes'.
There were several Swedish compos-
ers at the festival, of which
perhaps the most famous is the
classical composer Sven-Erik Back.
He performed the work "Annus
Solaris” with tape and a solo
singer, Kerstin Stahl.

Ragnar Grippe, another Swed-
ish composer who had been working
a lot at IRCAM in Paris, surprised
many people with his work "Orches-
tra’”. A bit more modern in sound
than some of the other composi-
tions, | think this type of music
would appeal more to the younger
generation of composers.

There was only one female
composer performing at the festi-
val, Marja Vesterinen from Fin-
land, but 1 think she is one of
the best. Her piece was called
"Half Synthetic Boxtrot', and was
a parody on a commercial pop con-
cert that used both classical and
popular music. It was a tape
composition of an imagined live
concert where the musicians, the
presentation man, and the public
together represent a musical unit.
Very nice.

My opinion is that the art of
electronic music 1is increasing
today in Sweden; one indication
was the fact that Swedish Radio
Company (the only network broad-
casting studio in Sweden) broad-
cast every evening from the festi-
val. o

Programmable.

RMS has something new.

We've added new features,
modules and improvements to make
the Aries a great programmable,
modular synthesizer.

And it's affordable.

48 Brighton Avenue #11, Boston, Mass. 02134

] COMPONENTS \

Part Case Description Price

NE555p a Htatti-Pirpnse Timer .39

UA741cp A Compensated OpAmp .29

RC1556n a  Prem. low Noise Optmp  1.48 Data
CA3080e a Op. Traoscond. Amp (OTA) .94 Sheets-
CA3280g E Dual Variable OpAmp 1.98 Zoe::hn_[s
XR4136¢cp C Quad IN' OpAmp 1.10
XR4739cp C Deal LN Comp OpAmp 1.19
MK50240 E Top Octive Generator 5.47
SN76477 «  Soond Effects Generator  2.48

Cue: 4=8 pin DIP. C=14 pin DIP. E=16 pin DIP. K=28 pin DIP

CLM6000 Opto-Isolator 2.35

RESISTORS W watt, 5% 100 for $1.85
(All EIA values from 50 for $1.00
1.0 ohm to 5.1 megohm.) 25 for .75

You can not mix values to receive quantity pricing. 10 for .40
Order EACH VALUE i a quantity of 5, 10, 25, 50 or 100 5 for .25

Write or call to be placed on our mailing list!

SATISFACTION GUARANTEED!

TERMS: No m: limum on check or money orders. If less than
$10 add .75 processing charge. $10 Minimum on charge
orders (MasterCard and VISA). Please supply card no.,
expiration date, and interbank no. (Mastercard?surry, we do
not accept COD'S Indiana residents add 4% sales tax.
SHIPPING & Handling: $1.00 plus 5% of purchase.

NOTE: Prices and availability subject to change without
notice. Not responsible for typos. We reserve the right to
substitute manufacturers. (Due to back orders, etc)

May nae itens ad
senicss o and

24 Hr Order/Message Phone
812 894-2839

ELECTRONICS

P.0. BOX 735 TERRE HAUTE, IN 47808
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ENVIRONMENTAL MUSIC:

Our senses are bombarded dai-
ly with thousands of impulses from
the environment (sound, light,
heat, motion, etc.). Every physi-
cal environmental change sends
forth impulses, whether obvious or
subtle.

While the universe may seem
to move randomly, modern quantum
physics tells us that all physical
phenomena occur in strict accord-
ance with basic natural laws. But
are these laws truly cold, mech-
anical, and random? Or is there a
guiding Intelligence behind all
creation, whose actions seem ran-
dom because we cannot intellectu-
ally grasp their logical pattern?
Of course, various schools of
religion and philosophy have been
chewing on that one for centuries.
One thing we all can agree on,
though, 1is that - like it or not -
the world 1is in motion; and, we
can use that motion to electrical-
ly or mechanically do things...
like trigger synthesizers. And,
if there a higher order present
in the seemingly random pattern of
the environment, then we can ex-
pect some semblance of this order
to be embodied in any music we
realize this way. (As an aside,
if the universe is indeed truly
orderly, then we need new concepts
of what we now commonly call ran-
dom and chance occurances.)

In recent years some modern
composers, such as John Cage, have
pursued music based on *random
processes (as in Cage"s I Ching
and some computer-derived music).
But, the techniques used have
mostly related to the physical
writing out of music that is to be
later played by humans (or compu-
ters) in a more or less *conven-
tional” (caveat emptor!) way. If,
however, you want to go totally
"organic” and have the environment
itself perform the music, you need
to construct some special inter-
faces. The examples that follow
are intended as starting points
for advanced experimentation,
though all circuits are fully
functional as presented.

Audio Interface. In this
fairly familiar patch (see figure
1), an audio signal enters an
envelope follower/trigger module
where it is rectified, Tfiltered,
and converted to a DC control
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voltage that is directly propor-
tional to the amplitude envelope
of the audio signal. Usually
there 1is also a gate trigger
available whose threshold of
firing may be adjustable from the
front panel. Remember that in
this type of patch the envelope
output is also useful as a trigger
signal, and in some cases can be

R4 100k
i-49V
2
IC1
3 1
uu
-9V
resistor

IC1 = 748 or 301 op amp

Photoresistor = Radio Shack

276-116 or equivalent

Each inverter

Figure 2B

preferable to a gate output. Al-
so, don"t get locked into using
this patch to only trigger an
event; it is just as valid to use
the envelope/trigger output to
interrupt or modify a patch al-
ready in progress. In addition to
the obvious microphone input, the
outputs of televisions and radios
can provide control signals re-
flecting the presence of radio
waves in the immediate atmosphere.

Light Interface. Figure 2A
shows a simple but effective light
interface. Light striking the
photoresistor produces a positive-
going control voltage (about O -
+8V DC) at the output, which can

O
output

Figure 2A Light Controller

=1/6 CD4049

Sharp Rise/Fall Time Gate Extractor
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Translating Surroundings

either control or trigger modules. If your applica-
tion requires sharp-edged light triggers, you can
add on the inverter circuit shown in figure 2B,
which produces a steep gate and its inversion. It
may be helpful to mount the photoresistor inside a
cardboard tube, painted flat black on the inside, to
achieve a useful directionality to your light sen-
sor. Otherwise, ambient light fields may interfere
with your application.

Heat-Sensing Interface. Figure 3 shows a cir-
cuit using a thermistor (temperature-dependent re-
sistor) to detect heat changes in the environment;
it produces a control voltage output that ranges
from about O to +8V DC. This particular thermistor

R4 100k

Figure 3 Heat Controller

has a negative temperature coefficient (or tempco,
as it's called) which means that as it heats up, Iits
resistance value decreases (the reverse is true for
positive tempco thermistors). The Globar FS324 is
about 100k Ohms at room temperature, and about 8 or
9k Ohms after five minutes in close proximity to a
hundred Watt light bulb. One problem with the ther-
mistor is that any current flowing through it causes
it to heat up somewhat, which can affect the ac-
curacy; also, thermal inertia prevents a very fast
reaction time. As the result, the circuit works
best when you want gradually changing control volt-
ages. If you use this circuit to detect the heat of
sunlight (as | do), best results are obtained by
using a magnifying glass or other lens to focus the
sun"s rays on the actual thermistor. For other
applications, the thermistor should be attached to
the heat source.

Water Level Sensors. Just about every simple
water level sensing circuit uses two metal termin-
als, with the presence of water (a good conductor)
between the two terminals completing the circuit.
Thermistors can also sense water level, since in
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iINto SOUND

by Tim Fluharty

many cases the thermistor will undergo a distinct
temperature change (i. e. cool faster) when placed

in contact with water (keep thermistor leads insu-
lated from the water).

Motion Sensing Interfaces. The photoresistor
circuit in figure 2A can also be considered a motion
detector if the motion modulates a light source.
The wide range and fast reaction time of the circuit
makes many unique applications possible. My favor-
ite motion detecting device, however, is the mercury
tilt switch. A tilt switch consists of a small
bubble of glass with switch contacts imbedded in its
walls, and a small blob of mercury inside the glass.
Tilting the switch a certain way makes the mercury
flow between the two contacts, thereby shorting them
out. Most often I connect a voltage to one side of
such a switch, and use the other side as a gate
trigger output. These devices are quite sturdy, so
you can use them again and again; for very little
cost their potential for application is huge...sim-
ply attach them to anything that moves.

Exploring the Possibilities. In reality these
are just more modules for your synthesizer system,
so you can treat their function abstractly, as we
sometimes do in synthesis - but 1 don"t think our
original goal was abstraction. Since we don"t want
our environmental signals to lose their identity,
care IS necessary when composing with them. In my
experience, making sure that the control source and
the sounds produce a coherant whole creates the most
stunning results. In other words, the actual struc-
ture of the sounds produced (frequency, harmonic
content, amplitude contour, etc.) should on some
(hopefully many) levels directly relate to the meth-
od and/or source of the control signals. It is up
to the composer to perceive the relationships in-
volved and use them to best advantage. This may
sound murky, but, as | said, careful thought Iis
required.

Here are a few quick examples to tweak your
imagination: literal electronic wind chimes...a
sequencer gently pulsed by the motion of waves or
ripples on a lake...a ''chord egg" controlled by heat
sensors...an array of light or heat sensors feeding
a computer®s input port...the possibilities are
vast. Happy interfacing! O

For more information:

ABC1s of Thermistors by Rufus P. Turner
Howard W. Sams books #20765

Solar Cells and Photocells by Rufus P. Turner
Howard W. Sams book #21175
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* ERRATA * ERRATA * ERRATA * ERRATA
March/April 81 issue, "Practical
Circuitry”,
CLOCK IN to CLOCK OUT. Figure 5:
The output of the tape recorder
channel 1
generator-®s CLOCK IN. Please
make these corrections to your
Also in the March/April 81 issue,

¢ERRATA * ERRATA * ERRATA
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issue.

WIND PLAYERS
VOCALISTS

You can use your own
instrument or voice to
control any standard synthesizer,
with more expressiveness than
a keyboard.

h 8s 00€”’
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THE GENTLE ELECTRIC
PITCH AND ENVELOPE
FOLLOWER

Write for our free detailed
brochure, patch diagrams,
and application notes.

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

Welcome/

gentle electric

P.0. Box 132, Delta, CO 81416
(303) 874-7171

Figure4: Change

feeds the rhythm

"Modifying the GR.-500",
Loney, from the
department at Roland, informs us

the replacement of the bridge
disables the

with all brass
infinity sustain unit. This
not be what you want.

ERRATA * ERRATA * ERRATA * ERRATA *

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

* 1

ATTACH OLD LABEL HERE

NEW ADDRESS

Name.

Address.

City------ ---- State—  -Zip-
mail to:  POUPHONy

PO BOX 20305
Oklahoma City, OK 73156
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SNITCHAT: keytooard assign

As | mentioned in a previous
article (SHAZAM, Polyphony Nov/Dec
1978) the best thing about a PAIA
8700 based polyphonic system is
that, unlike all other micropro-
cessor-based keyboards, the system
is completely user-programmable.
This allows the musician to create
custom software for a particular
application, whether that applica-
tion is a custom operating system
for permanent use or simply a
strange piece of code for a one-
time-only effect. | am constantly
working on short pieces of code to
do this or that special function,
and while most of them are not
useful in a wide variety of appli-
cations, SWITCHIT 1is a fairly
useful program with some interest-
ing built-in tricks.

1 first wrote about the idea
of SWITCHIT in the SHAZAM article
as a program which would allow one
to assign the entire monophonic
keyboard to a user-selected voice
channel. The idea was to be able
to switch patches rapidly by es-
sentially switching from one syn-
thesizer to another. This 1is
certainly not as efficient an
approach to instant patch switch-
ing as you would Tfind in Ober-
heim"s 0B-1 or PAIA"s Proteus 1,
but 1 did have a separate synthe-
sizer voice available for each
voice channel and couldn®"t afford
a programmer, so it proved the
most expedient method available to
me. 1 wouldn®"t suggest that you
run out and buy four synthesizers
to try out this program, but if
you already have the hardware,
this bit of code can really come
in handy (especially in live per-
formance - imagine being able to
play your minimoog, Odyssey, and
Cat from one keyboard, rapidly
switching back and forth between
them and then playing them poly-
phonically during the next num-
ber).

How It Works. Conceptually,
SWITCHIT acts like a "software
rotary switch" that routes the
pitch control voltage and gate
outputs from a standard monophonic
keyboard to any one of several
different synthesizers. SWITCHIT
works by examining the 8700 compu-
ter keyboard (not the synthesizer
keyboard) to determine which chan-
nel is selected. The program as
printed below assumes a maximum of
4 channels (4 separate voices), SO
the only keys used on the computer
keyboard are 0-4. Pressing one of
these keys deselects whichever
channel had been previously se-
lected, and sends the keyboard®s

CV and gate signals to the newly
selected channel. The keyboard
operates with low note priority
and allows you to slur notes with-
out retriggering.

Required Hardware Support.
The number of voices is determined
by how many QuASHes (QuaSHi?) you
have and many synthesizer voices
you have to hook to them. While
this program supports 4 voices,
you can specify as many as 24
voices or as few as 2 voices hy
altering the number compared to at
address $000E.

Applications. The really
nifty feature of SWITCHIT is, if
you are holding down a note and
select a new channel from the 8700
keyboard, the old note you were
playing will be sustained on the
previously selected channel. This
holds true for all channels, so it
is possible for the program to
hold a chord while you continue to
play on the remaining channel.
This feature is really powerful
(as you"ll find once you start
playing with it); one application
is to hold one voice while going
off to play another, then hold
that voice while returning to play
on the original voice, and so on.
SWITCHIT also simplifies multi-
tracking, since you can place
numerous synthesizer voices on a
single track and cross-fade be-
tween voices for a smoother ef-
fect.

It can also be useful to
provide more voice channels than
you have hooked up (by changing
address $000E). This allows you
to hold as many notes as you have
synthesizers while going to anoth-
er keyboard. For example, if you
have 3 synthesizers attached to
your QuASH, set $000E to 04. Play
a note on channel 0, hit keypad 1
on the 8700 and then play a note
on channel 1, hit keypad 2 and
then play a note on channel 2, and
finally hit keypad 3. All notes
on channels 0-2 will be held while
you go off and play piano or what-
ever .

To clear all channels, re-
lease all keys on the synthesizer
keyboard and run your finger
across the bottom row of the com-
puter keyboard. Each note will
decay away, which gives a pretty
interesting effect for a finale if
you had many of the channels on
hold.

The Program. The program
itself is pretty straightforward;
before running it, though, remem-
ber to initialize the MUS-1 system
variables, $00E8 - $00EA (I use
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$40, $20, 04).

CHANL ($0030) is the location which stores the
currently selected output channel. The channel
assignment is always determined from this value, so,
if no keys are pressed on the 8700 keyboard, the
channel assignment in CHA will be used. CHANL is
updated whenever a new key is pressed on the 8700
keyboard. The new key information is processed so
it can be used as a pointer to the appropriate QuASH
channel, using the routines and protocols of the
MUS-1 PROM (i.e. key "0" on the 8700 corresponds to
QUASH channel $09FF via NTBL position $00DF).
KTBLMAX is my mnemonic for the highest position in
KTBL, which is the first position filled with syn-
thesizer keyboard data. The program is very simple
and should provide a good skeleton for those of you
out there who want to add more sophistication (such
as transposing, glide select, and rapid switching
between SWITCHIT and POLY). At the very least,
SWITCHIT proves that programs need not be long and
complicated to do something useful, so don"t be
afraid to try your hand at a few short programs and
send whatever you come up with to Polyphony. Happy
switching!

SOURCE FILE: SWITCHIT
1

2 * *

2 * SWITCHIT *

4 * KEYBOARD ASSIGNMENT ALGORYTHM*
0680: 5* *
8000: 6 * BOB YRNNES
0000: 7* *
0000: R R R R S T ey
0000: 9 *
8% 10 * SWITCHIT ALLOWS ALL KEYBOARD ACTIVITY TO BE ASSIGN
0000: 11 * TO A SINGLE OUTPUT CHBMEL PROVIDING A TYPE OF PRESET
0000: 12 * CAPABILITY.
MAS. 12 *
0020: 14 CHANNEL EQU $0028
0D21: 15 INIT  EQU $0021
0D2B: 18 NOTE  EQU $0026
QOF00: 17 DECODE EQU $0F00
0820: 18 DISPLAY EQU $0828
0008: 19 NTBL ~ EQU $0000
Q00E7: 28 KTBLMAX EQU $00E7
0000: 21 *
0080.R9 OF 22 LDA  t$0F TINITIALIZE CHANNEL
0002:85 20 22 STA CHANEL  ;POINTER.
0804:20 21 00 24 JSRINIT ;CLEAR ALL
0887:20 2B 00 25 TOP JSR NOTE ;PLAY NOTES.
000A:20 00 OF 28 JSR  DECODE ;SCAN 8700 KBD
0000:C9 &4 21 CP t384 ;GREATER THAN 2?
B88F.B3 OC 28 BCS SKIP JYES, SKIP NEW PTR.
0011:85 20 29 STA OtfNNEL  ,NEW CHAMEL SELECTED.
0012:80 20 08 28 STA DISPLAY  ,SHOH IT.
8016:A9 OF 21 LOA tS0F JFIX
(£118:28 2 SEC iCHANNEL
(00L8-.E5 28 2 SBC CHFWNEL i POINTER.
0018:85 28 24 STA CHANNEL ~ ,CHTNL IS POINTER.
801D:R6 28 25 SKIP DX CHANNEL  ;GET CHANNEL
881FA5 E7 28 LDA KTBLMAX ~ ;GET SYNTH KEY
0021:06 04 27 BHE ON ;IF NOT 0, SKIP
0022:85 08 28 LDA NMH; X  jTURN CID
0825:29 BF 29 AND i$BF ;NOTE OFF.
0027:95 00 40 ON STA NTBLX ;STORE NOTE.
0029:40 07 00 41 WP TOP ;START OYER.

POUPHONU

Ilhan Mimaroglu - To Kill a Sunrise/La Ruche
(Folkways 33951)

"To Kill" is subtitled "A Requiem for Those Shot in
the Back, and consists of obituaries and autopsies
read over some Tfascinating electronic effects. The
flip side is a lament for, basically, cello and tape
- "modern" music at its best.

William Hoskins - Galactic Fantasy/Eastern Reflec-
tions (Spectrum 106)

Hovers between music/sound effects, academic/popu-
lar, "50s/"80s, elaborate voic ings/very dry synthe-
sis. Side one 1is neo-orchestral, side two neo-
Japanese. Very individual and it gets under your
skin.

Gil Trythall - Luxikon I1/Echospace (Pandora 801)
"Luxikon 11" offers different scales and runs over
various S/H rhythms - multi-textured and unique.
"Echospace' presents thirteen phrases drawn from a
six-note chord - like a "best of" six-and-a-half
Terry Riley albums.

Terry Riley - Shri Camel (CBS 35164)
Another Riley hypnotic organ with electronic echo

album, except this time using just intonation for an
Indian flavor.

Peter Davison - Salaaat Siang - Music on the Way
(Avocado 101)

Free-flowing flute and reed improvisations over
gently undulating Serge drones. There"s also some
harp, cello, and some wonderful non-drone synthe-
sizing.

Brian Eno/David Byrne - My Life in the Bush of
Ghosts (Sire 6093)

Takes Eno®"s use of vocals as pure sound to a logical
extreme, Tfitting pre-existing speech to Byrne®s
funky instrumentals. Technically fascinating.

Tangerine Dream - Thief Original Soundtrack (Elektra
521)

Elaborately-voiced synthesizer chords with sequen-
cer, drums, and screaming guitar. Whereas Schmoel-
ling"s classical training dominated "Tangram",
Froese®s R&B roots show here.

Everfriend - Life and Death of a Star (azzical
Records EP)

Bill Rhodes plays neo-classical piano-flavored
synthesizer in the style of Larry Fast or Mannheim
Steamroller, and with the same degree of competence.
Side 1 is a dramatic Holst-like tone poem; Side 2 is
a suite for harpiscord patch.

For re-view send your electronic music tapes or albums
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MODULAR SYNTHESIZER BFHHECTS:

Flora & Fauna of the Patch Cord Jungle

PART |

One of the best-known bits of folk wisdom in
modern America is the cocktail party observation
that human beings only use 10% of their brain capa-
city. I"ve never believed it - those billions of
neurons have got to be doing something. Nature just
doesn"t evolve complex anatomical structures unless
they fulfill some function. But if we apply this
observation to the field of electronic music, we"ll
find ourselves on firmer ground. It is undeniable
that most synthesizer players only use 10% of the
potential of their instruments; the other 90% goes
unimagined, unheard, wasted.

Using a synthesizer for lead lines with a lit-
tle pitch-bending, or for string and brass chords,
misses most of the beauty and potential of the
instrument. The other 90% comes under two headings
- dynamic alterations in tone to give shape to the
part you"re playing on the keyboard, and synthesizer
effects. Since this article is about synthesizer
effects, we"ll say no more about dynamic alteration
than that you can use any of your front panel con-
trols at any time to give your music an added
dimension of expressive nuance.

But even if you®"re making optimum use of your
front panel controls, you"re still missing a lot.
What about the front panel controls you don"t have?
There"s a lot going on in the innards of a typical
synthesizer that you, the player, don"t have access
to, so we have to give the designers of the current
generation of instruments some of the credit for
that 90% wasted potential. There are a few iInstru-
ments, mainly modular synthesizers, on which you do
have access to more of the patch-points in the tone
generating circuitry. If you aren"t fortunate
enough to own a modular synthesizer, you can still
hire a technician to tap into your current instru-
ment and give you access to the functions you want.
Or if you"re construction-minded, you can build your
own outboard modules and interface them with your
current gear.

The purpose of this article is not to tell you
how to overcome the limitations of your hardware,
but will instead be devoted to discussing some unu-
sual patches that can be realized on modular synthe-
sizers (and some non-modular ones) to create inter-
esting and musically useful sound effects. We won"t
be talking about addingesignal processors to your
instrument; most people know how to use devices like
phasers or wah-wahs. We"ll also assume you know how
to do simple effects like filter sweeps and cranking
the LFO up to 30 Hz to add buzz to a tone,

A Little Synthesizer History. |If you"re won-
dering why you have to go to the trouble of modify-
ing your instrument or buying or building extra
modules to get at that wasted 90%, a little history
might help put things into perspective.

Electronic (or at least electrical) musical
instruments have existed since the beginning of the
20th century, but except for a few hot items like
the Hammond organ, they were mostly curiosities
destined for museums, not musically viable tools.
The revolution pioneered by Bob Moog and Don Buchla,
which gave rise to today"s synthesizers, had most of
its impact because of one central concept - the
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concept of voltage control. Before this, if you
wanted to change the operations of an electronic
module, you had to do it by hand, by physically
turning a knob. But now Tfor the first time you
could change the operation of a module, and thereby
make a change in the sound, try applying an electri-
cal signal to its control input. |If you could get
the incoming control voltage to behave in an appro-
priate way, you could make the module do just about
anything it was capable of doing. The manipulation
of tone colors was automated (an ominous note), but
the immediate result was that electronic sounds
could be produced with greater ease, accuracy, and
complexity than ever before.

Voltage control implies that the synthesizer
is, in theory at least, a general-purpose machine.
By connecting the various modules with patch cords
in various configurations, you can drastically alter
the nature of the output, just as you alter what a
computer does by feeding it different programs. All
you need are sufficiently flexible control-voltage-
generating modules. In contrast to the synthesizer,
instruments like the piano and violin have hardware
that"s dedicated to performing a specific task -
making one sound in particular in an efficient and
pleasing manner. The synthesizer is to the piano
what the computer is to the pocket calculator.

At least, that"s the theory; iIn practice,
things don"t work out quite so neatly. The early
synthesizers were powerful general purpose machines,
but they were expensive, slow and cumbersome to use,
and difficult for musicians with no training in
electronics to understand. In order to package
these new instruments so that they could be mass-
marketed to musicians, synthesizers had to become
everything they were not - they had to become inex-
pensive, quick and easy to use on stage, and capable
of producing instant gratification when a total
layman walked into a music store with money hanging
out of his pocket and demanded a demonstration from
a salesman who knew no more about synthesizers than
he did.

The instruments we have today conform, by and
large, to the formula Tfirst foreshadowed by the
minimoog more than ten years ago. They have an
oscillator or two, a resonant lowpass filter and a
VCA controlled by simple envelope shapers, an LFO
for producing vibrato, octave switching, a pitch-
bend device, and that"s about it. Sometimes there
are some extra goodies like oscillator sync or sam-
ple-and-ho1ld, but it doesn®"t take too jaundiced an
eye to see these as 'selling points” that don"t
really contribute to the overall flexibility of the
system. Designers keep recycling the same old ele-
ments, with minor cosmetic variations. Great.

But, let"s not be unfair to the instrument
designers. They would probably claim, with some
Jjustification, that they have to design instruments
this way in order to sell them. Even the capabili-
ties their instruments do offer are often woefully
under-utilized by musicians (such as the rumors of
user-programmable Prophet-5s coming back to the
factory for servicing after a year or two with the
factory-programmed presets still intact). In other
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words, musicians spend all that money on an instru-
ment and never even try to discover what it will do.
Instrument designers are aware of this. They have
to know what musicians want, in order to stay in
business..._.which means that we"ll only get musically
powerful, Tflexible synthesizers when we demand them
by proving at the cash register that no pushbutton
substitute will do.

But as | mentioned above, you don"t have to
make do with what your instrument was designhed to
do. You can give it some hardware help and modifi-
cations. Why should you, you ask? What can you do
with a few extra patch points? Read on.

Imitative and Non-Imitative Synthesis. The
most basic distinction we can draw in synthesis is
between imitative sounds (those that more or less
closely mimic some naturally occurring sound) and
non-imitative sounds (those that only a synthesizer
could make). Both have their uses. But although
we"ll touch a bit on imitative synthesis, ultimately
imitative synthesis offers less of a field for ex-
ploration and creativity than non-imitative synthe-
sis. One of the main reasons for using a synthe-
sizer is to create sounds that no acoustic instru-
ment could ever make, and all you have to do to
bring these sounds into being is conceive of them -
the hardware will do the rest.

Imitative Synthesis. There are two simple
rules that will help you immensely in improving your
imitative synthesis: Listen to the sound you want
to duplicate, and think about how that sound is
created by the acoustic instrument that normally
generates it. Quite often, visualizing the physical
process of playing the acoustic instrument will give
you important information (this is particularly true
in the case of percussion instruments). Sometimes,
textbook descriptions will prove quite helpful (for
example, a description of the overtones produced by
a clarinet). This all comes under the heading of
thinking. But even more important is to physically
listen to the sound over and over until you hear
what i1t really sounds like. We all have mental
conceptions of how instruments sound, and there Iis
sometimes a surprising divergence between what we
think something sounds like and what it actually
sounds like. So listen. Once you"ve analyzed the
sounds and put together a patch to simulate it,
you"ll have to use your ears to tell you when you®ve
got it right.

Percussive Synthesis. Let"s apply the above
principle to a snare drum sound. You may think you
know what it sounds like, but go listen to one
anyway (a recorded example will do). What Is the
general pitch area of the sound? How long does it
last? How does it fall away after the initial
crack? When you think about how the sound is made,
you®ll see that there must be at least three sepa-
rate components - the crack of the stick against the
head, the resonance of the vibrating head and the
vibrating air inside the drum, and the rattling of
the snares against the bottom of the drum. In order
to synthesize this sound, you"ll have to have
modules capable of doing all three thing simul-
taneously.

In his April 1981 column in Contemporary Key-
board magazine, Roger Powell goes extensively into
the mechanics of synthesizing snare drum, bass drum,
and cymbal effects. Rather than repeat that infor-
mation here, we"ll cover some aspects of percussive
synthesis that were not included in his column.

For example, if you listen closely to a real
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cymbal, you®"ll find that its sound is at its most
complex right at the beginning. The metal disc
quickly settles into a somewhat simpler, more repe-
titive oscillation. IT you listen to a cymbal in a
quiet room, in fact, you"ll discover that as its
vibrations die out, it decays into a small cluster

out

of infinitely ringing pitches that vanish one by
one.

Since you"ll probably be mixing your electronic
cymbal in with other sounds, it isn"t necessary to
duplicate this behavior in exact detail. All that's
necessary is to eliminate some of the high-frequency
content as the sound decays. The easiest way to do
this is to modulate the oscillator with some enve-
lope voltage in addition to the noise, so it will
drop somewhat in pitch, and modulate the filter with
the same envelope to roll off some of the highs.
For a hi-hat, use a quick attack with 500 ms or so
of decay; for a crash cymbal, a longer decay time
would be more appropriate.

Another hi-hat trick involves re-triggering.
By using a repeating trigger source (such as an LFO
or sequencer clock) to trigger the cymbal sound, you
can make a hi-hat that will behave the way it would
on a rhythm track. Lengthening the envelope will
open the hi-hat, so if you"ve got a voltage-control-
led envelope generator you can use one of the out-
puts from a multi-stage analog sequencer to open and
close the cymbal automatically in a regular rhythm.

If your crash cymbal still sounds too synthe-
tic, you might try running it through two separate
filters hooked up in parallel and remixing the out-
puts of the Tfilters afterwards (see figure 1).
Ideally, these two filters would be in addition to
the one you’re using to roll off the highs during
the decay. By modulating each of the filters with
its own very slow sine wave LFO and setting the two
LFOs at slightly different speeds, you can add a
touch of lifelike animation. It would be easy to
overdo this effect; a 12 dB/octave TfTilter with no
resonance and a slight amount of LFO modulation is
all you need. On the other hand, you might try
grossly overdoing it and see what it sounds like.
It won"t be a cymbal anymore, but it will be a more
startling-sounding event that might be made to
function musically the way a cymbal would.
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There are other ways to achieve this type of
animation (see figure 2). One of the easiest is to
take two versions of a sound - filLtered and unfilL-
tered, for example - and run them through separate
VCAs. Modulate both VCAs with the same slow LFO
triangle wave, but invert it on its way to one of
the VCAs. This will create a sort of monaural
cross-panning effect. It will be subtle, because
you're listening to two versions of the same sound;
only the harmonic spectrum will change slightly. Of
course, you can use the same patch to pan between
two wildly different sounds, but that wouldn®"t be
imitative synthesis anymore.

Another sound that can be synthesized pretty
easily is bells (see figure 3). The key to be-
lieveable bell sounds is the fact that a bell has a
pronounced resonance at a sixth below the fundamen-
tal. Tune your Tfirst two oscillators a major sixth
apart, and then tune a third oscillator (and a
fourth, if you®ve got one handy) to some other
mildly dissonant interval, making a chord such as G-
E-A or G-E-Eb. If you"ve got a ring modulator or
wave multiplier, you can send a couple of the oscil-
lators through it and mix its output back into the
signal path to fatten up the sound. You can add a
stick tap sound, but you might want to consider
whether your bell is being struck by a clapper on
the inside or a wooden mallet on the outside. The
high-pitched clank of a clapper will be more defin-
itely pitched than a drumstick. One way to simulate
this would be with two oscillators, one of which is
swept downward by the envelope while the other stays

at the same pitch. A mallet will make a woody thock
sound that you can reproduce with a lower-p itched
oscillator and quite a bit of filter resonance -
provided that you®ve got a separate Tilter for this.
You don"t want resonance on the main body of the
bell sound, just a long smooth decay on a lowpass
filter to roll off the high frequency harmonics and
leave the fundamental pitches ringing. Additional-
ly, a parametric equalizer or a fixed filter is
highly recommended for shaping the tone quality of
the bells, because real bells seem to have strong
resonant peaks.

1 had good luck adding a not quite realistic
but still nice-sounding touch to high-pitched sil-
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very bells by introducing some delayed vibrato that
appears just as the bell sound is fading out. If
your instrument doesn"t offer vibrato delay, you can
create the same effect by routing your vibrato LFO
through a separate VCA on its way to the modulation
input of the oscillators, and opening up this VCA
very slowly with an envelope generator that"s set to
a long attack time. Just make sure that this enve-
lope generator resets to zero every time it gets a
new trigger. Otherwise, your second bell sound in a
series will be drowning in vibrato.

(to be continued. - ... .. . o

END Part |
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List your equipment or services for sale, trade, or wanted, plus job openings, positions wanted, and so on.
Keep listings brief; enclose $1.00 for each 10 words. Prices, zip, and phone numbers count as one word each.
Display classifieds are available for commercial ads; rates are $12 per column inch (minimum, camera ready).
Respond directly to the advertiser. Please don"t write to POLYPHONY. Polyphony is not responsible for claims
made in ads, or the results of any transactions. We reserve the right to edit or refuse any ads submitted.

music equipment

Kits, parts, plans, help with PAIA synthesizer: 8780, (2) 4720, PAIA P-4700/J factory
modifications for synthesizers. 4740, 4750, 4712, 4770, 2720-1, assembled/tested. Plus 4720, (@
Specials: 1. Convert your linear -3B, -3L, @ 4761 cabinets, 4740, (2) transposers, (2) wing
PAIA equipment to exponential with digital keyboard, patch cords, cabinets, multiple/attenuator
easy to use Kit. 2. Precision SOURCE. VCOs improved. Great for panel, (2) 1600 pedals, cords,
VCO kits with exponential expanding. Good condition, manuals, software, Realistic CTR
responce. 3. Expand your PAIA includes all manuals. Must sell, 43 cassette. Excellent condition.
8700 microcomputer. For free $300 or offer. Mark Carroll, 1550 $900.00 or best offer. Costs over
info, write: Electronic  Music Beverly Pl., Berkeley, CA 94706. $1400.00 new. Ron Slabe, 26351
Consultants, 533 San Bias Pi, Lakeshore Blvd., Euclid, OH 44132
Santa Barbara, CA 93111 (216) 261-1072

Sequential Circuits Model 800,
256-note digital sequencer; $575.

theratu re Gentle Electric Model 101 Pitch
and Envelope Fol lower; $575. For Sale: Organtua, $200. SWTP
101  RECORDING SECRETS MOST Roland CR-78 Programmable Drums; Analog Delay, $90. Sym-1
ENGINEERS  WON"T  TELL, $7.95. $475. DBX 124 Four Channel Noise microcomputer, $90. All equipment
Tunetronics, PO Box 55, Edgewater, Reduction;  $325. All  flawless. in good condition. Mike
NJ 07020. Allow 2 to 6 weeks for Allan Tamm, (206) 888-0055. 42759 Underwood,  Rt. 3, Box A-594,
delivery. SE 172 PL, North Bend, WA 98045 Troutville, VA’ 24175

The Synthesizer Exchange Newsletter

For sample issue send 504 to SEMICONDUCTOR
YNAM'C $24 50 :ackage rce. H = T099 M =

P.0. Box 294 Corte Madera, CA
Fast/low power RAMs expand memory in TRS-80* S0LH 10/52

94925
and Color Computers. Heath H89, Apple, newer I 382: 6/ %2

W a n te d tc. 1 year limited warranty. Add $3 for two dip b5z
1458M 10/52

shuntjll& conversion instructions for TRS-80* I. ;ZIBE\)II 12//22
Setting up home recording studio. 4195TK 2152
Looking  for good, working, POW E R nl I JJ I I 4 L
inexpensive, used or new
equipment, 4 & 8 channel recorders
with simal/sync, microphones,
mixers, and any other equipment.
Please send price, condition, and
all important information to:
David Sisson, P.O. Box 1474,
Gainesville, Florida 32602

Want to correspond with persons
who are using personal computers
in music, particularly those using
0OSI C4P-MF or similar machine.
Also, weekend warriors are welcome

1000 uF 35V axial capacitor 10/52.00
tO come and reCOI’d at my place - 10,000 uF 10V axial capacitor 5/52.00
S-100 card edgoconnectors 10/529.50
Jack Deckard ’ 4687 Stoneway Dr. 2 Resistor asst, (cut & bent leads) 1000/55
Columbus, Ohio 43229 PHONE 2102 low power 1K static RAM 10/59.90
General purpose silicon signal diodes 50/52

614-888—5139 - GT5306 NPN darlmgton. mm gam 17000.
25V 200 mA. T092 package 100/58.95
NPN transistor similar 2N3904 100/57.95
PNP transistor similar 2N3906 100/58.95
MCT-2/IL-1 pinout 5/52
BACK ISSUES. POLYPHONY: 1/76, SN76£}77Icom plexbsound generator 1/52.50
. Opto-Isolator Grab Bag - 50 mixed opto-isolators from a major
2”6, 3/76. SYNAPSE : 1/1 thru manufacturer Unmarked 6 and 8 lead mmidips include
- single and aual types with diode, transistor, and
1/5' and 2/2' MODERN RECORDING' darlmgton outputs. Test them yourself and save! Not
any before 3/8. State condition recommended for beginners. 50/54

and price. Allan Tamm, (206)
888-0055, 42759 SE 172 PL., North send for our ﬂyer

Bend, WA 98045
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JTASend No.5710 Hot LyxSustain

CYBERSEQOE alLows Proteus | players to manually
sequence through up to 16 different voices or notes.
Here®"s how it works: The gate output feeds the
"advance preset" input, which means that depressing
any key advances Proteus to the next voice stored in
memory. For example, each programmed voice could be
identical except for changing the Osc 2 Fine Tune
control, which would allow for melodic sequences.
Or, the LFO speed or frequency could change each
time you press a key. Yet another option is to set
up each voice as a separate drum sound, and sequence
through the desired rhythms at the desired tempo by
depressing the same key over and over again.

Since the gate output of Proteus 1 is positive
and the advance preset accepts a negative going
pulse, the gate needs to be inverted and differen-
tiated. In order to do this, | built in an inverter
around the "advance"™ jack on the rear panel using
one transistor and two resistors (see figure I). |1
then made a patch cord with a .01 uF capacitor in
series with the hot line to connect the ''gate out”
and "advance preset" jacks. (See figure 2)

A related modification involves changing the
preset advance rate from fixed to variable. This
simply involves replacing C3 with a .2 uF capacitor
and replacing R4 with a 500k pot (I installed the
pot where the low level output jack used to be on
the rear patch bay). With this modification, you
can sync the advance rate to a particular rhythm or
use Proteus | as a variable speed sequencer.

QualityEffects

These new stomp boxes from PAIA are designed to give electronic guitarists
the highest quality effect at the lowest possible price Cases are formed of heavy
steel and covered with the most scuff-resistant baked-on finish available Both
feature heavy duty switches tor long life and electronic effect switching for
pop-free punch-in and punch-out. Both are high input impedance, low output
impedance, non-inverting, low noise devices designed to meet all proposed
FX standards Each provides hour after hour of operation from asingle 9 volt
battery and provide automatic power switching - you’ll never have to worry
about forgetting to turn them off.

No. 5720 MOJO Filter Kit. . .. $34.95 Assembled $49.95 (3 Ibs.)
No. 5710 HOT LYX Sustain Kit ...$34.95 Assembled $49.95 (3 Ibs.)

PART OF THE NEW GENERATION FROM

BKkiA Electronics, Inc.

1020 W. Wilshire , Oklahoma City, OK 73116 « (405)843-9626

Send

CDsend No 5720 Mojo Filter FREE

* OKit-S34.95 OAssembled-S49.95 each
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CATALOG
| 1+S3postagel enclosed.
1 Name:
| Address:
I City: State: Zip: n
| VISaD McD Cardno.: J
j_H E fcflEk Electronics, Inc. . dept 7- V, 1020 W. Wilshire Blvd.. Oklahoma City. OK 73116 J

POUPHONU

EXPONENTIAL

MODULE
CARDS

EKx 10 ADSR

envelope generator with exponential control of Attack, Decay
and Release times over a guaranteed .002 to 20 second range.
No control voltage feed-through,.$24.95 plus postage($2.00)

EKx 20 VCF
with exponential control of pole frequency over a 10 octave
range. Jumper, programmable for 24 dB/Oct. IP, HP, BP or All

Pass response.
dB below max.

Voltage controlled resonance, tow noise, 86
output. $26.95 t$2.001

EKx 30 DUAL VCA

low noise, low distortion, wide bandwidth, lovr control volt-
age feedthrough. Both exponential and linear control voltage
inputs simultaneously available..... $24.95 1$2.001

implement a" full function Voltage Controlled Card. All
connections a“tought to the card.~dge in a configuration
compatible with Mot"jr-22 piV.186 center edge connectors.

Dept. 1-Y 1020 W. Wilshire Blvd.,

ELECTRONICS, INC- Oklahoma City, OK 73116
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ELECTRO El HARMONIX SALE

Al ELECTRO-HARMONIX devices are on sale at WHOLESALE PRICES at leading music stores throughout the world. Shop
around. Get the best sounds at the best prices. If none of the stores in your area have these units on sale then buy them direct using
the coupon below with a 10 day money back guarantee if the units don't blow you away!

MODEL PRODUCT NAME

0225
0300
0400

0410

2001

1001
1005
1010

1300

2008

2010
3001

3003

3004

3053
3060

3075
3800
4100
4250
4300
4500

4600

4800
4909
5100
5150
5200
5500

5800
5950

7100

SLAVE 200 Rackmount 200 Watt
RMS Power/Slave Amp

VOCODER 14 Matched Band Rack-
mcunt Unit

MINISYNTHESIZER 2 1Ibs 5 oc-
tave range, full performance capabilities
in a battery operated keyboard
MINISYNTHESIZER WITH ECHO
Same unit as Mini but has battery oper-
ated echo and pitch-glide bar

LPB-1 Power Booster Can boost
your amp power up to 10 times Make
your small amp sound like a Marshall
Stack

LPB-2 Power Booster Same as
LPB-1 but in a foot operated unit
SCREAMING TREE  Treble Booster
Adds razor sharp bite that cuts
SWITCHBLADE  Channel Selector
Instant switching between accessories or
amp channels

RTG Random Tone Generator
Mellow random scientific music. Par-
ticularly effective with Memory Man
echoes

MUFF FUZZ  Distortion Fuzz with
edann

LIST

SALE

$399 00 $168.00

799 00
249 00

399.00

2500

3350
33 50
21 50

89 00

34 00

299.00
169.00

299.00

18.50

24.50
24.50
16.50

36.00

23.50

BEST ROCK & ROLL BAND IN THE COUNTRY CONTEST every Saturday till Sep. 19 at E-H

HALL OF SCIENCE 150w 48 st NEW YORK CITY. GRAND PRIZE $5,000

5X  Junction Mixer Input/Output
Mixer
CLONE THEORY  Chorus effect with
Vibraflange. Sensational on bass guitar
A fluid orchestral effect
BIG MUFF PI Distortion Sweet vio-
lin-like sustaining sound used by Jimi
Hendrix
ATTACK EQUALIZER  Makes your
Gibson-type guitar sound like a Fender
Strat
DELUXE BIG MUFF  Big Muff & Soul
Preacher in one box. AC powered.
GRAPHIC FUZZ Noiseless, dynam-
ically sensitive distortion combined with
graphic EQ
HOT TUBES  Vacuum tube overdrive
simulator
VOLUME PEDAL  Great for tape re-
verse simulation
DOCTOR Q Envelope Follower— For
involuted mellow funk lines
BASSBALLS  Twin Dynamic Enve-
lope Follower For Bass Guitar
SILENCER Noise Gate/Line Noise
Eliminator
SOUL PREACHER  Sustainer/Com-
pressor for long undistorted sustain
SMALL CLONE  Sensational micro-
chorus effect for guitar, keyboards, or

voice

SMALL STONE Phase Shifter The
#1 selling phase shifter in the world

AC/DC 9 VOLT BATTERY
ELIMINATOR

ELECTRIC MISTRESS Flanger
Shimmering comb filter sweeps
DELUXE ELECTRIC MISTRESS
Flanger Used by Pink Floyd

ATTACK DECAY Creates a variety of
bowed and plucked sounds

SOLID STATE REVERB No springs
or moving parts

BAD STONE Phase Shifter
DELUXE OCTAVE MULTIPLEXER
Octave Divider Great for voice or guitar
POLYPHASE  Studio phase shifter
with envelope followmo mode

DEALER INQUIRIES INVITED

14 00
126 00

58 00

89.95

130 00
139 00

94 00
85 00
55 00
91 95
79 00
89.00

109 00

89.00
14 95
109 95
129 00
199 00
299 00

99 95
199 00

199 00

9.50
79.50

39.00

29.50

89.00
100.00

58.00
59.50
33.75
39.95
39.50
49.50

64.50

42.50
9.95
69.75
83.50
67.00
138.00

58.00
119.00

139.00

MODEL ODUCT NAME LIST SALE
7600 10 BAND GRAPHIC EQUALIZER 123 95 79.50
with footswitch
7451 DRM-15 E-H Digital Rhythm units with ~ $229 00 $139.00
7460 DRM-32 15and 32 beats respectively 29900 174.00
Programmed by the slickest, most soulful
Motown and NYC R&B studio musicians
in hundreds of session hours
7660 MINI MIXER Four mixable inputs 99 00 69.50
7700 POLYCHORUS With flanging, cho- 21595 139.00
rus, slapback echo modes and
companding
7811 MEMORY MAN  Stereo Echo/Chorus/ 26900 159.00
Ambitron
7850 DELUXE MEMORY MAN  Echo with 34900 219.00
Chorus, Vibrato and Companding
7860 ECHO 600 600 millisecond delay— 399 00 339.00
Echo/ChorusA/ibrato
7900 MICROSYNTHESIZER A sensa- 299 00 189.00
tional multiprocessor for guitar Outsells
al brands of guitar synthesizers in the
world combined
7950 BASS MICROSYNTHESIZER De 299 00 189.00
signed specifically for bass guitar
8000 GUITAR SYNTHESIZER Used by 149500 595.00
Steve Howe of YES
7300 GOLDEN THROAT Il Voice box with 14900 109.00
mouth tube
See Coupon below.
9620 STEREO AMBITRON  plus reverb 47900 185.00
Converts any mono source or record to
stereo, or any stereo to quad
ELECTRONIC DRUMS
5300 SPACE DRUM  Popular disco effect 99 00 59.00
now also used in Reggae
5310 PANIC BUTTON  Assortment of po- 89 00 35.00
lice siren sounds
5320 SONIC BOOMER  Tuneable drum 89 00 35.00
over 10 octave range
5330 ROLLING THUNDER Low fre- 89 00 35.00
guency noise bursts
5350 SUPER SPACE DRUM  Space drum 129 00 79.95
with modulation capabilities used by the
CLASH
5360 CRASH PAD Variety of pink noise 129 00 87.00
sweeps
5370 CLAP TRACK Hand clapping drum 149 00 92.00
with tape reverse options
5380 SEQUENCER DRUM 8 variable 19900 119.00
tones in a unique percussion controlled
memory unit
5385 CLOCKWORKS Controller & Percus- 22900 119.00
sion Brain
Please ship at SALE price: “POL-27
Model # Product Name Sale Price
O Visa O MasterCard O Check or Money Order total $
M Please send me information about the
BEST R & R BAND IN THE COUNTRY CONTEST
Card #___ .Expiration
Signature- Date___
Name___
Address__
City. -State- -Zip.

ELECTRO HARMONIX-27 W23 ST-NY-NY-10010






