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DELAY UNIT

FOR AMBIENCE SYNTHESIS AND DELAY EFFECTS

FEATURES

*TWO INDEPENDENT CHANNELS

*3072 STAGES OF DELAY PER
CHANNEL

* ADJUSTABLE INPUT AND OUTPUT
LEVELS WITH INPUT OVERLOAD
INDICATION

* INTERNAL OR EXTERNAL VOLT-
AGE CONTROLLED DELAY TIME

* COMPANDOR IN EACH CHANNEL

*3MODES/CHANNEL WITH ADJUST-
ABLE MIX

* CONVENTIONAL REVERBE OUTPUT
FOR MUSIC EFFECTS

If you haven't heard what analog i

delay can do for home music reproduc-
tion, you're missing something. Let's face
it, stereo in your living room is flat and

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

Swlrt

Products Corp.

219 W. Rhapsody, San Antonio, Texas 78216

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

Southwest Technical

2 dimensional. Without the mixture of di-
rect and delayed sounds that a large hall
provides, almost all music reproduced in
the home is lifeless. Quadraphonics has
not proved to be the solution to this
problem. The recent developement of
bucket-brigade semiconductor techno-
logy has made it possible to offer a rea-
sonably priced delay unit that can trans-
form wour listening room into a con-
cert hall. Using vyour present stereo
system, the 2AS5-A, and whatever you
have in the way of 2 additional speakers
and 2 channels of power amplification—
you have all the parts to put together an
ambience system that is capable of creat-
ing the kind of ‘space’ you enjoy music
n. You don‘t need state-of-the-art com-
ponentry to enjoy an ambience system.
The secondary power amplifiers and
speakers can be of very modest perfor-

1o create
strikingly realistic spaciousness in your
listening room. If you don’t have 2 extra
power amp channels on hand, we offer
several low cost, low power amps in kit
form that would be ideal for this pur-
pose,

Although the 2AS5-A has been de-
signed for use in music reproduction
systems as an ambience synthesizer, its
voltage controlled clock and mixing capa-
bilities allow it to be configured in a
number of ways for delay effects such as
phasing, flaging, chorous, and vibrato, Ex-
ternal voltage control for special effects
must be user supplied,

The 2A5-A is sold in kit form only
and includes the circuit boards, com-
ponents, chassis (11%" x 10" x 4"),
cover 120VAC power supply, assembly
instructions and application notes.
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Voltage-controlled ADSR.

The many unique features of Aries Music systems
make them the choice of the professional synthesist.

Voltage control of each of the four parameters of the
ADSRA envelope generator over an extremely wide
range (2 ms. to 200 sec.) gives you more control over
the single most important control signal in your
synthesizer. By controlling each time parameter with
the ADSR's output, envelopes of any shape can be

created /’\__\ /\_\ Jﬂ_\_ |

and so on

You can easily make higher-pitched sounds attack and
decay faster than low-pitched sounds, mimicking
natural sound sources. And by storing control voltages
in a sequencer, you can change envelope shapes at the
push of a button: harpsichord, switch, tuba, switch,
violin, switch, wood block.

Aries Music makes a complete line of modular
synthesizers of unparalleled quality and performance
at a price you can afford. Qur music systems are
available factory-wired or in easy-to-build kit form.

In future ads we will discuss other features of Aries

Music systems, Watch for them, or send now for our
1979 catalog for descriptions, specs and prices.

Other sophisticated Aries Music features include:
phase-modulated sync

dual-phase pulse waveforms
voltage-controlled 10-stage phaser

VCA sensitivity pan control

hard and soft sync

simultaneous linear and exponential fm

3 types of electronic switching
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Shetland Indusirial Park
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Audio Amateur, now in its tenth year, is publishing a
wide range of articles, all fully tested, that helps you to
build your own sound system from scratch or construct
the parts of it you need. QOur back issues are all available.
And TAA's subsidiaries offer kits of parts for most pro-
jects—or can tell you where to tind them. You're already into
the exciting world of direct creation of sound—why not go the
rest of the way into the very best reproduction gear available?
We offer full construction articles for mixers, amplifiers, power
supplies, preamps, meters, overload indicators, equalizers, VU
meters, ambient sound adaptors, tonearms and all sorts of speakers
from small extensions to large electrostatics to 24" sub-woofers.

Great articles out of our past

1 H? “Price, Time and Value” swveys nine years of the fortunes

Dur used equipment. An all silicon, complamentary output, 20W per
channel amplifier, fall-zale overlcad protected by Reg. Willlamson. A high el
ficiency bookshall speaker by Peter J. Baxandall. How do update and improve
your Dynaco PAT-4 preamp. A visil to the Heath Co.

19?1 A suparb, simphe, high quality preamplifier by Reg Willlamson; A :

4 + 4 microphone mixer, using four ICs in 8 compagt chassis, with
eight inpuls and two-channe! output. A louwr channsl decoder for adding a new
dimansion to listening: cost to build: $12.50, Two four-channel encoders, andge
with microphone preamps, to pul four signals on two tape tracks, Thies
voltageicument regulated power supplies for betler power amp performanca,
1 g?zﬂ- nine colave graphic equalizer with slide pots by Reg Williamson,

A 10%" reel tape transport, a full-range alectrosiatic lowdspeakar
and a 900 watt tube amplitier for driving the alecirosiatic pansls directly. &
high quality op amp preamp, Heath AR1SARI500 modifications. A naw lypa
A4 B, low cost I5W power amp, electronic crossosers for bi- and tr-amplifier
flnmmlm All about microphonas, and tuning bass speakers lor lowest distan

Q.

19T3C-'Dnllr1.ll:lil:ln'. Fiva transmission ling spaakars: 87 o 24" drivers,
peak reading level meter, dynamic hiss filter, tone arm, disc
washer, alectrostalic amplifier Il, and customized Dyna Mark || and Advent
101 Dolby. How to photograph sound, power doubling, microphones, Jung on
IC op amps, Willlamson on maiching and phong egualization, and much

moie.
19?4 A perfectionist’s modilication of the Dynaco PAS tube preamp, &
mild'high range horn spaaker, 4 wall-mounted speaker system, an IC
preamplconscle mixer by Dick Kung, a family of regulated currant limited
powar supplies, a switch & jack panel for home audio, grounding fundaman-
tals, low-level phonoltape preamp with adjustable response, an IC checker, a
lab type = 15V regulated supply. A sarkes on op amps by Wall Jung and kit
reporis on an elacirel microphone and & Class A headphone ampilifier.

19?5 The superb Webb transmission line speaker construction ariches.
how to test foudspeakers, a test bench sat of filters, a variable fre-
quincy equalizer, building and testing Ampzilla, & power amp clipping In-
dicator, a compact tower omni speaker, contiols for bwo systamsa In thrss
rooms. A visil 1o Audio Research Gorp., an ultra low distorlion oacillator, all
about filters by Walt Jung, a universal filter for aither audio garbage o
Ccrosscver applications. An electrosialic speaker and complete schamatics
for Audio Fesearch Corp.'s SP-3A.1 preamp, Heath’s XO-1 and the Maraniz
elecironic crossovers,

1 E?E Thres mixars by Ed Gately, a vacuum system for cleaning discs, a

& par channel amp for electrostatic speakers, a silen! phono
base, a perfectionist's tonearm, re-mods for Dyna’s PAS preamp, Jung on ac-
tive filters, a whitle noise generatoripink filter, A-Z tape recorder sel-up pro-
cedures by Craig Stark, moditying the Raboo SL-BE, a high elliciency speaker
system for Altec's 604-8G, uses for the Signetics Compandor IC, moditying
Heath's IM (lube) analyzer, simple mods for Dyna's Stereo 70 amp, a tall mike
stand. kit reports; the Ace preamp, Heath's 200W per channel amp, Arias syn-
thasizer, Heath's 10-4550 oscilloscope.

19?? Wall Jung's landmark series on slewing induced distortion, a
wind/ipapettepoxy horn, Reg Williamson's Super Quadpod, ex-
periments with passive radialor speakers, a high efficlency slecirostatic
speaker with maftching low-power direct-drive amplifier, modilying the AR
turntabde for other arma, do-itvoursell Hell air motion loudspeakers, a $10
Yagi FM antenna, Ed Gately's 16-inftwo out micromixer, the speaker saver:
complete steréd system protection. Audio Research modifies the Dyna
Stereo 70; the super output bufter, & 101dB precision attenuator,

19?3 Modular aquipment packaging, A PATS preamp modification, a
radic system for Hospitals, supply regulation for Dyna's Mark (I
amp, B.J. Webb on phono interfacing and record cleaning, & 24" commaon
bazs wooler, a TV sound extractor, modifying the Formula 4 tonearm, a phans
disc slorage cabined, Jung on IC audio performance and noise control, & visit
to Pater Walker's Quad factory, a small horm anclosure, an audio sctivated
power awltch, the Melson Pass 40W class A amplifier, a thermal primer, a
capaciior taater, recording with crossed cardiolds. Kit reporis: Heath I1C 1272
audlo generalor, Heath's IM5258 harmonic distortion analyzer, Hafler
preamp, Dyhaco's oclave equalizer, West Side Electronics pink nolse
generalor,
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Parametric EQ

The Furman Sound model PQ-6 is simply the
equivalent of two model PQ-3 parametric equalizers
in one package, with a newly redeaigned black
anodized front panel. Among its uses are: a stereo
musical instrument preamp for use with an electric
instrument or pickup plus a sterec power amp or
conventional musical instrument amp; az a general
purpose patchable equalization for studio or
broadcast applications; im a PA  system for
feedback suppression; or for room equalization inm
atudio control rooms or the home.

The Furman PQ-6 features three continuously
variable and broadly overlapping frequency
controls per channel 3o you can zero in EQ exactly
where you want it. Each band can be boosted by up
to 20 dB; or cut to cancellation; with infinitely
deep notching capability. Equalization curves are
the non-reciprocal kind, offering the user a range
of bandwidth adjustments of maximum usefulness in
musical work. For boosting, the bandwidth wvaries
from 1/3 to over 4 octaves, yvet offers a much
narrower range for cutting of 1/10 to 1 octave,
making the PQ-6 suitable for use as a notch filter
if desired. Each channel has a seperate BYFPASS
switeh, and an LED indicating EQ IN. Other
features are high and low level inputs and
outputs, 1/4" phone jacks, and a detailed
instruction manual. The PQ-6 has calibration
adjustments for absolute accuracy in the
equalization controla, and all ICa are socketed
for easy serviceability. The unit mounts im 19"
racks, and is available in 115V and 230V versions.

For more information, contact: Furman 3Sound,
Ing., 616 Canal St., San Rafael, CA 94901, Ph.
415-456-6T766.

followed by five to s3ix hours of semi-private

"hands-on"™ sessiocns with the synthesls and
recording equipment. No musical or techniecal
background i3 regquired; there is a minimm
enrollment of 22 required by July 30. Two hours

credit will be given by SUNY at Fredonia. The fee
is $110.

Following the two week workshop, the studic
equipment will remain at the university for an
additional week to allow individual use by a
limited number of the students. Maximum enrollment
iz 10 students. Fee is $65.

Reynold Weldenaar received his BM degree from
Cleveland Institute of Music, and has studied with
Donald Erb, HRobert Moog, and Vladimar Maleckar. He
was editor of Electronic Music Review, and 1is
director of the Electronic Music Studio of the
Cleveland Institute of Musiec.

Music Workshop

The Schools Office of Chautauqua Institution
(Box 28, Chautauqua, NY 14722) announces an
Electronic Music Workshop to be held from July 30
- August 10 under the direction of Reynold
Weidenaar. Classes will meet for one to three
houra of lecture and demonstration per day,

POLIPHONY

Mixer Update

TEAC Corporation has announced a new version
of their highly successful Model 2 mixer, called
the Model 2A. The new unit features more reliable
modular construction and the addition of treble
and bass controls. The suggested retall of $U400
has remained the same, as well as compatibility
with the MB-20 meter bridge, as shown. The MB-20
provides a 4 X 2 monitor mix plus four large
averaging VU metersa, independent buss/tape monitor
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switches for each
headphone amp.

The 2A features straight 1line faders,

channel, and an internal

push

button channel assignment, and mic and line
inputs. Mic connections are via quarter inch
jacks, while 1line connections are through phono

jacks. Output connections are provided for buss

and aux outputs, as well as cue outputs and
accessory send/recelive patch pointa. Stereo
panning is automatically enabled when more than
one output channel is selected for any input
channel.

For more information, contact: TEAC
Corporation of America, 7733 Telegraph Road,

Montebello, CA 90640, Ph. 213-726-0303.

Two From Oberheim

The Dual Manual Eight Volce Polyphonic
Synthesizer with Programmer oocnsists of eight
Syntheaizer Expander Modulesz under the control aof
dual manuals, keyboard controllers, and an eight
voice polyphonic programmer. The top keyboard has
a four wvolece capability while the lower keyboard
can use all eight voices. The lower keyboard acts
as a master for pitch bend and filter control. In
mede four, four volces will be controlled by each
keyboard; 1in mode s=ix, two volces appear on the
upper kevboard and =ix on the lower; in mode
eight, all voices are controlled by the lower
manual. Also included are CV IN and CV QUT for all
eight modules. Suggested list price is $12,500.

The new OB-X is a fully programmable four,
31ix; or eight voice polyphonic ayntheaizer with 32

program memory storage plus direect to tape
casgsette storage for bullding a library of
patches. The O0B=X iz microprocessor controlled to

provide the ultimate in varsatility while
maintaining a portable package. Featurea include a
five octave keyboard, auto tune, edit mode,
polyphonic portamento, polyphonic sample and hold,
noise generator, dual modulation levers, ADSH
envelope generators, and two oscillators per
volee. Foot pedal control inputs are provided for
vibrato, volume, and filter; plus s=sustaln and
program advance foot switches. The factory offers
2 "roadie kit" to facilitate quick and easy field
repairs. The conatruction techniques employed
ensure high reliability and serviceabllity. Retail
prices are $4295 for the four voice, $4995 for the
six voice, and $5495 for the eight voice.

For information on any of the above units,
write directly to Oberheim Electronics, 1455 19th

St., Santa Monica, CA 90408, or call 213-820-6831.

Check Your Phase

Sounder Electronics Ine. (21
Mill Valley, CA 94941, Ph. U15-383-5811) has
released the Phase Checker to ease a number of
tasks in studio and PA applications. The device
generates high and low level signals, an audible
tone, and power signals to drive external
speakers; inputs are accepted from low and high
level sources, or acoustiecally by an internal mie.
The test is performed entirely within the hand
held wunit which uses two 9 volt batteries; LEDa
indicate NORMAL or REVERSE phase for the device
under test. The asignal generator and speaker can
acoustically drive microphones as well as provide
electrical signals for component teats. Similarly,
thea built-in microphone can test for proper
phasing of the acoustie aignals output by
speakers. Cables, connectors, and snakes can be
checked with the Phase Checker as well as
elegtronie or acoustic components.

Phase coherency throughout an audioc system is
important for proper bass frequency response. With
few standards in the speaker wiring or reconing
industry, and since it i3 easy to make a miatake
when rushing through the repalir of a speaker or
mic cable before a big Job, easy methods of
checking phase polarity became a neceasity for the
gquality =ound man. The Phase Checker will finally
check it all.

The price of the Model 500 Phase Checker Set
iz $495 plus shipping and tax. For more
information, contact Sounder Electronics at the
above addreas.

Madrona 5t.,
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New System

Serge Modular Music
"Series 79" system as =&
synthesis system. The 'Series T9' is a versatile
self-contained synthesizer; comparable in
performance to the higheat quality studio aystems.

Syatems announces the
small state-of-the-art

Featuring patech programmable funetions, the
'Series T9' is able to be patched to obtain 9
VCOs, 5 VCAs, Ilow/high/band/motch filter, phase

shifter, a variety of mixers,
control voltage featurea.
In addition, the

LFOs, and unigue
Serge ''Touch Activated
Keyboard Sequencer' is inecluded to provide
sequential voltages (4 rows of 16 stages, 16
columns of 4 stages, or one 64 stage segquence);
manual touch keys can produce control voltages in
combination with the sequencer or independently. A
finger pressure output is inecluded to provide
additional control over sophisticated synthesis.

The unit is currently available for $2850,
F.0.B. Loa Angelea, from: 3erge Modular Music
Syatems, 1107 1/2 N. Western Ave., Los Angeles, CA
90029, Ph. 213-U61-T98T7. Write for a descriptive
flyer on the 'System T79°'.
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Fun & Games

The new H949 Harmonizer from Eventide
Clockworks can shift piteh from one octave up to
two octaves down, has two outputs (each with 400
ms. of delay), a response of 15KHz, and 5/N ratio
of 96 dB. The H949 can produce flanging, repeat,
random delay (for automatic double voicing), and a
new effect- REVERSE. The micro pitech change
function allows extremely precise settings, ideal

for tuning in a late addition to a mix. There is
also high and low EQ of feedbaclk.

The H949 has two algorithms to handle the

piteh change 'glitches', so0 the user can seleat
whichever is optimum for the program material.
Algorithm w2 provides, with the posaible

disadvantage of some 'coloration' of the sound, a
glitch-free method of changing pitch by small

ratios (roughly between .9 and 1.1). Included are
a four digit pitech ratio readout, red/green LEDa3
for function indication, delay select buttons, and
piteh control by panel control or optional musical
keyboard. Delivery starts September 1,
is %2400,

1979; coat

Eventide has also produced a real time audio
spectrum analyzer which fits in a Commodore PET
computer, and costs about 1/6 the price of
currently available unita. The analyzer divides
the audic spectrum into 371 third-pectave banda, and
displays the bands and their amplitudes on the PET
soreen. The system can equalize hi-fis and PAs,
check response of audioc componentsz, and do apeech
and sound pattern recognition (umeful for voice
control systems). With the capabilities of the
PET, great flexibility 4inm the manipulation of
analyzed data is permitted. The PET can store and
recall spectral data, and compare them with past,
future, or other channel data. The PEAK HOLD
feature determines if any preset levels have been
exceeded. The three programs provided with the
unit (Interactive Operation, Self Test, and
Minimal Operation) are written in BASIC. The
analyzer oconsists of one board which installas in
the PET in about five minutes, and drawas it's
power from the PET transformer. Dealer inquiries
invited; the cost is $595.

POLIPHENS
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Industry
Notes...

To introduce the analyzer, Eventide is
running a CONTEST - write a program to recognize
dizco muzic. Prizes include Eventide T-=shirta for
any entriez with merit, and either a real time
analyzer or memory add-on for the PET. Programs
pust be submitted on a PET cassette, run in PET
BASIC, and run on an 8K PET. All entries will be
tried on 10 minutes of music and speech, and will
be rated as follows: 50% for accuracy of program's
decision, 30% for time taken to decide, and 20%
for elegance, originality, documentation and other
facters. All entries become the property of
Eventide.

For more information on the products, or for
a contest entry form and rule sheet, contact:
Eventide Clockworks, Inc., 265 W. S4th St., New
York, NY 10019, Ph. 212-581-5290. &

When You_ Write...

..for more information on products mentioned in
Industry Notes, or respond to ads, always....

Mention POLIPHONS

ubscribe to Serapse

E There's too much good stuff in Polyphony to let them get
- messed up, Use Poly binders to keep 12 back issues in Mike= :
{ new' condition, right next to vour synthesizer or recorder,

You get sturdy vinyl over hardboard, 12 mounting wires, }
and a label area on the spine. All this for only $5. 00 each, ur;
$14. 00 for three (prices postpaid).

Subseribe to other magazines? Use Poly binders as an
: economical, convenlent way to hold any 8. 5 x 11" publication,
: Send orders to Polyphony, Box 20305, Oklahoma Cilty,
E Dh’ 'FE‘.'EE or use the cnm‘amant Bookpage order form,
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For the people, the music, the instruments and the ideas that make up the electronic
music world. Featured in each issue are interviews with the most famous and the most
obscure musicians, designers, and composers. You'll also find performance and disc
reviews, construction projects, technical articles

and more. People involved in all
aspects of synthesis have
been reading Synapse

for nearly t».uge:n Jearz_ 5‘} l]?pﬁg
Find out what : :
you've been
missing.

SUBSCRIBE!

send your subscription order lo.Synapse, Subscription Dept
PM__ 1062 W & 5t Suite 429, Los Angeles, California 90017
LISA . All orders must be prepaid in US funds

Mame h

Address City

State/Country Zip

If you live in the US:

L One year/six issues is 38,00,

[ Two years/ twelve issues is $14.00.
[l One year/six issues by First Class Mail is $14.00.
I you live outside the US:

LI Oine year//six issues by surface mail is $10.00.

L Two years twelve issues by surface mail is $18.00,
[ One year/six issues by Air Mail is $20.00.
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20
25
30
[y
50
&0
TO
1040
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1020
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1040
1050
1060
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1080
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( Values for Musical Note Equivalents

= 251 (B below first C) B = 124

237 (firat C) (C above firat C)
224 C1 = 117
211 Ci# = 11
199 D1 = 104
188 Di# = 99
177 E1l = 93
167 F1 = B8
157 Fi# = 83
149 Gl =78
140 Gi# = T3
132 A1 = B9

RS F‘mgrm Listing for Music Control

REM PET MUSE 3.5 (C)

REM BY R. GROKETT, JR. 2/T9
REM

POKE 59467,16: REM SET MUSIC MODE
INPUT "TONE {15,51,81...)";T0
INPUT "SPEED (10=FASTEST T5=AVG.)":3P
PRINT "NOTE  .TIME"®

POKE 59464,0: POKE S9466,TO

READ N$,T

PRINT N$,T

IF N$="END" GOTQ 500

REM INTERPRETER SECTION

IF N$="30" THEN N=251

IF N$="C" THEN N=237

IF N$="C#" THEN N=22U

IF N$="D" THEN N=211

IF N$="D#" THEN N=199

IF N$="E" THEN N=188

IF N$="F" THEN N=177

IF N$="F#" THEN N=167

IF N$="G" THEN N=157

IF N$="G#" THEN N=149

IF N$="A" THEN N=140

IF N§="A#" THEN N=132

IF N$="3" THEN N=124

IF N$="C1"™ THEN N=117

IF N$="C1#" THEN N=111

IF N$="D1™ THEN N=104

IF N$="D1#" THEN N=99

IF N$¢="E1" THEN N=93

IF N$="F1" THEN N=88

IF N$="F1#" THEN N=83

IF N$="G1" THEN N=7T8

IF N$="G1#" THEN N=T3

IF N$="A1" THEN N=69

IF N$="R" THEN N=0

POKE S59464,N

IF T (less than or equal to) O THEN 50
FOR I=1 TO T®SP: MEXT I

GOTO 50

REM END

POKE 59467,0:POKE 59466,0:POKE 59464,0
END

REM MUSIC NOTES AND TIME

REM - TAPS - SPEED:100 TONE:S1
DATA

{:tgrﬂlﬂf ]
DATA H,ﬂ,F,1,ﬁ,u,A,u,ﬂ,t,ﬂ.z,n,n
DATA F,1,R,0,4,3,R,.4,C,2,R,.2
DATA F,1,R,.2,A,3,R,.4,C,2,R,.2
DATA F,1,R,.2,A,5,R,1,F,2,R,.2
DATA A,1,R,.2,C1,5,R,.2,A,4,R,.2
DATA F,3,R,.2,C,5,R,.2,C,4,R,.2
DATA C,2,R,.4,F,5
DATA END,O
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PET User Port
T -
Ei' ; : —
t E ORI o

AT

2o PET Music Summary

POKE 59467 ,16 : Sets the 6522 chip for
sound mode.
POKE 59466,T : Sets tone of sound output.
T=1 to 255
‘L. POKE 59464 ,N : Sets piteh (note). N=1

to 255. Set N to zero
(0) for Rest (silent).
POKE 59467T,0
POKE 59466,0
POKE 59u464,0 : Clear sound mode.

PET-MUSE aoftware 1is availlabhle
from:
Pet Library
401 Monument Rd.&#177
Jacksonville, FLA 32211
| SASE for list af available
programs. — r—————

BT i

A s For the first time
hard-to-obtain com-
puter music has
been collected into one convenient, easy-to-
read book. The BYTE Book of Computer
Music combines the best from past issues of
BYTE along with exciting new material.

Christopher P.Morgan has edited a fascinating
book which all computer enthusiasts will want

to add to their library. $10 00
ISBN 0-931718-11-2
Buy this book at your favorite
computer boobkstore of order

direct from BYTE BOOKS. Eu‘[[
Add 50¢ per book 1o cover
postage and handling. E[IEINE

70 Main St., 4th Floor Peterborough, NH 03458
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establishes a non-predictible
sound-environment so that the
ears of the listenar may be able
to wander freely, thereby
removing all reatrictions on
aural-visual associations.

A more recent example of
instrumental-tape composition ia
"HPSCHD" (1967-69), for one to
seven live harpsichords and one
to fiftyone tapes. Lejaren
Hiller, the noted computer music
composer, collaborated with John
Cage in this work. Among the
moat noteworthy aspects of
"HPSCHD" are the methods of
permutation applied to tha live
harpaichords, the role of
computers,; and the unigue role of
the listener.

The live harpaichord
material is derived from the
keyboard music of Mozart,
Beethoven, Chopin, Schumann,
Gettachalk, Busoni, Schoenberg,
Cage, and Hiller; the muzis of
Mozart predominates. Each of the
seven  harpaichord parta is

composed of unrelated passages
from the aforementioned composers
- sometimes played as written,
and sometimes played by reveraing
the treble clef to basas clel and
vice versa. While the
juxtaposition of such diverse
musical astyles again reflecta
Dadaist thought, the musical
permutation of reversing the
treble and bass clef is
reminiscent of Marinetti's
suggestions (in 1913) to play a
Beethoven symphony backwards, and
to reduce Wagner'a "Parzifal™ &o
forty minutesl

Cage and Hiller used the
computer Iin two manners: to
generate sound wvia software and
D/A converaion, and to generate a
numeric print-out to' enable the
listener to alter the overall
performance of "HPSCHD."™ Each of
the fiftyone computer generated
tapes 1is based upon a different
tuning aystem---from five pitches
per octave (macrotonal) to
fiftysix pitches per octave
(microtonal). When combined with
the standard tuning of the
harpsichorda the tonal textures
become quite complex so  that
discrete pitch recognition (i.e.
melody) is difficult, and at
times imposaible. Further
textural complicationa arise due
to the envelopes of the computer
generated sounds, for they are
based upon harpsichord envelopes.

Compared to "Williams Mix"®
and "Fontana Mix, ™ the
sound-environment of "HPSCHD"™ is
much more complex. Perhaps this
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is one of the reasons that
prompted Cage and Hiller to
develope the computer program
KNOBS, a unigque method of
admitting yet another level of
indeterminancy to the recorded
performance of "HPSCHD."™ Each
record album contains a computer
print-out that includes seven
columns: time (beginning at 0.00
and preceeding in B=second
incrementa to the end of the

pilece at 21 minutes); volume
(channels 1 and 2); treble
(channels 1 and 2); and bass
{(channels 1 and 2). Volume,

treble, and bass control settings
are defined within the range 0-4
(O=minimum, U=maximum). As the
record plays the ENOBS print-out
should be followed by changing
the appropriate volume, treble,
and bass levels at the prescribed
5=second dintervals. It should
also be mentioned that each KNOBS
listing is unique, sc that each
recorded performance will be
different if the ENOBS print-out
is followed.

If any readers are skeptiecal
concerning the various results of
KNOBS, or if some feel that it is
not necessary even to change any
of the control settings, then I
encourage you to do two things.
Firat, listen to "HPSCHD"™ without
changing any controls, and notice
the complex textures; try to
follow some melodie lines.
Second, follow the control
changes proposed by EKNOBS, and
notice how the textural
complexity diminishea, It is
easier, for inatance, to trace
individual melodic 1lines, but
they quickly disappear and
reappear---very much like a game
of hide-and-seek. It i=s this

highly indeterminate pgame-like
situation that drawas the listener
inte the continually changing
sound-anvironment of "HPSCHD",
thereby helping the listener to
appreciate not only the aesthetic
of Cage and Hiller, but also that
of their forerunners, e.g.
Futuriata, Dadaists, Bauhaus
artists, ete.

LIWVE ELECTRONIC COMPOSITIONS

The live electronle works of
Cage alsoc rely heavily upen
aleatoric methods, while standard

notation systems are rarely
employed. Cage does not use
conventional wvoltage-controlled

synthesizers in these pieces
since his sound sources are
always 'nmatural', and subsequent
transformations are generally
derived from amplification-
related techniques, e.g.
feaedback. Perhaps the two most
significant aspects of Cage's
live electronic works are their
affinity with musique concrete
souroces and their almost
exclusive use of amplification as
means of sound modification.

"Cartridge Muaie™ (1960) is
a8 fine example of live musique
concrete, for Cage deals
exclusively with natural sounds.
Since many of these sounds are
practically inaudible (Cage
refers to them as "small™ sounds)
they are picked up via phonograph
cartridges and contact
microphones, and then amplified.
Threa stages of timbral
transformation result from
application of various levels of
amplification: moderate gain
8imply makes the "small™ sounds
audible; excessive gain produces
distortion, and extreme
amplification results in
feedback. Movement within this
timbral continmuum is inde-
terminate, thereby yielding
unique performances of "Cartridge
Music.™

Phonograph cartridges and
contact miecrophones are also used
in "Variations II" (1961). The
former are placed directly on the
strings of a plano, while the
latter are placed on resonant
surfaces such as the sounding
board. Like "Cartridge Musio,"
"Variations I~ reveals
principles of musique concrete

within an indeterminate
performance. Similarly, a
timbral continuum based upon

degrees of amplification is
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eatablished. In thiz instance
the pianist (David Tuder)
refrains from playing the

instrument in a traditional
manner; all sonorities arise from
manual excitation of the strings,
sounding board, metal cross-bars,
ato.

Cage's interest in natural
and "small" sounda, evident both
in his tape and live electronic
works, tends to emphasize our
physical environment. This is
the case with "Wariations IV"
(1964). Cage and David Tuder
placed microphones in the atreet
among pedeatrians and traffic teo
capture the sounds of city life.
More recently, Cage has been
commissioned to do a children's
piece for Italy, which will be
the amplification of a city park;
and in the Fall of 1978 Cage
prepared a tape for thé Merce
Cunningham Dance Company that
inegluded sounds of a tea pot and
water passing through conoh
shells,

Percussionizt-composer Max
Heuhaus employed contact
microphones, amplifiers, loud-
speakers, and various percussion
instruments to produce a complex
network of feedback loops in
"Fontana Mix---Feed" (1964-65).
The percussion instruments, with
microphones attached, were placed
in olose proximity to the
loudapeakers 80 that the
microphones functioned as the
focal point of the feedback
network, i.e. the sound from the

loudspeakers caused the
microphones to vibrate, and these
vibrations initiated a chain
reaction with the percussion
instruments. Piteh, rhythmic,
POLPHONS
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music systems

We'd like you io keow abowi
Serge Modular. We make what . ™
may be the most precise and versn-
tle symthesizer system in use today.
The Serge Modular s svaillable -

Serge Modular
Music Systems

= ther fully assembled or In money R
WIL‘I saving kit form. We made it r.||r.|-|_1|||- 1107-1/2N. W |.'.=i[|.‘|"|l Averiue
.bh lar, 1o assure that a musician [or H””?"-""I‘HHI"': A. 90029
H (:’@E video or computer artiat, for tha (213) 461-7987
matier) con pul modules together to e 4
fit his or her specific needs, and
also to make room for future expan-

photo by Lo Sed

slon of & Serge System.

“

and timbral changes therefore
result from purely physiecal
considerations: distance between
inatruments and loudspeakers,
amplification levels, room
acoustics, microphone placement,
and the choice of instruments.

Cage's search for "amall®
sounds is not restricted to
inanimate objects, and in "Solos
for Voice 2" (1966) he places
contact microphones on the lipa
and throat of each member of a
mixed chorus. As in the "Aria,"
the vocal part iz indeterminate;
phonemes, syllables, and wvocal
effects oonstitute the entire
"taxt.! The woices are then
modified by filtering and ring
modulation. The resultant sounds
contain obvious wvoeal textures
along with a wide variety of less
voice = orlented sonorities,
especlally when threoat and lip
noises are modulated. At times
this work gives the lmpression of
speech transmissions from
astronauts, obtained by filtering
(high-pass) a ring modulated
volce.

Without a doubt, John Cage
is among the most influential
artists of the twentieth century
- not only because of his
tremendous sensitivity to all

sounds, but alsc because he is
aware of past artistic movements.
Cage ia not simply a composer, he
is a sound-artist, philosopher,
teacher... The philosophy and
aasthetiec contained in his
writings are expressed in his
compositions and, along with his
compositional techniques, Cage
has helped musicians face the
reality of the twentieth century.

DISCOGRAPHY
MAria with Fontana Mix.*®
Mainstream S005.
"Cartridge Music." Mainstream
5015,

"Fontana Mix." Turnabout TV-34046
s
"Fontana Mix--=Feed."
M5-T139.

"HPSCHD."™ Nonesuch Ti122Y4,
"Solos for Voice 2." Odyssey
32160156,
"Wariationsa II. "
M5=T051.

"Variations IV." Everest 3230;
Evereat 3132 (excerpta).
"Williams Mix."™ Avakian JC=1.

SELECTED BIBLIOGRAPHY
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Bunger, Richard. The Well-
Frepared  Piano. Colorado
Springs:The Colorado Music Press,
1973. continued on page 29, , .,
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Doug Slocum
Synthetic Sound Labs
1 Gale Road
Bricktown,K NJ 0B723

(201) 477-3319

Gary Bannister

7208 New Augusta Rd
Indianapolis, IN 46268
(317) 283-06086

PAIA Factory Rep's are peoples who have
used PALA squipment for years. Give them a
call, they'll be happy to tell you all about
PALA gear and arrange for a demonstration.
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It must be understood that
durations are stored in the
Synthi's memory in the form of a
number egquivalent toe the number
of system clock pulses (whether
from an internal oscillator or
not) whieh elapse between two
key=depressiona on the input
keyboard. Since the Synthi has a
readout which displays the count
of elapsing pulszes, We Qan
program a sequence of durations
by {(a) determining how many clock
pulses long each note-value
should be and then (b) using the
input keyboard while monitoring
the counter. Thiz is not a
real-time process. On input, a
slow clock is uaed 3o that we can
wateh individual pulses elapsing;
on playback, any clock speed may
be use.

How in order to realize the
sequence of note-values
quarter-note

above
accurately, the

would have to be BY clock pulses
long; the triplet eighth 28
pulses long; the sixteenth 21

pulses long, and the septuplet

sixteenth 12 pulses long. To
play back the sequence at the
indicated tempo, the eclock

frequency must be exactly 84 hz!
This is true whether we're
talking about a recorded clock
track or not. Azsauming we're
using a taped clock, we now have
several alternatives:

{1)directly record an 84 hz
pulae or square wave az the clock
signal.

(2)directly record an 84 hsz
gine or triangle; derive timing
pulses from it via a caomparator.

(3)indirectly record clock
signals by the AM or FM method as
described above. This may or may
not work well, depending on how

well your demodulating device
can follow rapid changes in the
incoming signal. Generally,
method (1) is adequate, provided
that the recorded signal 1is
clean.

In eclosing, here are a few
cautionary notes based on

personal experience with recorded
timing signals.

(1) Record and play back the
signal with Jjust as much care
about avoiding distortion and
optimizing the S/N ratio as you
would take in recording musis
signals. A noisy clock signal,
one that has been over-recorded,
or ong with dropoutas ecan ruin

your composition. Noise can
cause random spurious triggering;
dropouta can ocause subseguent
tracks to "drop a beat." Keep in
mind that tape nolise is amplified
and added to by the preamp
through which you play back the

signal.

(2) Make sure your oclock
gignal 1is clean before you start
laying down any music, by setting
up a test patch and playing the
tape back for its full length;
lizten for dropouts and unwanted
triggera. If these ococcur you may
be able to compensate by

ad justing the signal level. If
you oan't, maybe you need to
clean or demagnetize the heads,

buy a better - quality tape, or
re=pracorded the signal more

carefully.

(3) If wyou're going to use
the AM-demodulation method, use a
relatively  high-frequency (e.
1Khz) ecarrier signal. If the
carrier frequency is too low, an
envelope follower may "ripple™ in
response to  it. {i.e., may
follow individual cyecles of the
signal instead of detecting its
overall amplitude contour.

(4) Record a length of clook
tape that exceeds the anticipated
length of your composition. It'=s
better to waste tape than to run
out of clock signal.

(5) Once you've recorded a
clock signal, you're stuck with
an inflexible tempo. Make sure
you set the clock f[requency you
want before recording.

(6) It's possible to record
the clock signal and the output
of a patoch it'a controlling at
the same time on different

tracks. This saves you one pass
in the overdubbing process.
However, 1f you do thiz, don't

record the twe signalas on
ad jacent tracka. If there is any
crosstalk into the elock channel
during the recording it could
ruin the signal for use in later
passes.

If you're careful about
these oconsiderations, the use of
recorded timing signalas can
considerably expand the musical
capabilities of your synthesis
Syﬂtm_'
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LETTERS...

MORE TAPE EXCHANGE

Now that I've had some time
to read the recent Polyphony, and
have had some time Lo absorb some
of the discussion that has taken
place, I would like to say a few
things.

First of all, concerning
Craig Anderton's letter- pecent
news coming out of Synapse
indicates that there is already
in existence a company that will
distribute and promote (on a
limited scale) music that an
artist has produced (that is,
recorded and pressed out of his
own pocket). I have no further
information, as I have not yet
received a reply to my ingquiry.
Thiz should be investigated
further.

Craig's letter was well
thought out. But, there 1z one
flaw that exists. An important
flaw. He talks about a group of
insiders who make decisions as to
whom else will be included in
future samplers, ete. If homebrew
music is to be encouraged, . there
can be no such cliques formed.
Otherwise, what is the difference
between this operation and the
big record companies, other than
size?

That is why 1 s=suggest a

ayatem similar to that which
Trouser Fress  employa- the
performing artist pays all

recording and pressing costs. He
then purchasea advertising apace
in the magazine (at a reasonable
rate; some kind of special rate
for such artists). The recording
is then reviewed on a take it or
leave 1t basis; just like the
recorda the biggies send in. As
an alternative, the magazine
aould distribute a limited
quantity of the recordings.

It's just that I percleve a
danger when a publisher gets
involved financially with such a

POLIPHONS

venture. If you were to start
laying out cash toc support people
while they do their work, then
you can only act in a manner that
will get you vyour money back.
But, if you were to stay aloof
from the production and recording
end of the businesa, then you are
in a position to do more good.
Another danger of the aystem
wherein you lay out the cash 1is
that you end up listening to a
lot of crap. Apple Records had
this problem. The Apple
Corporation, as you recall, was
the Beatlea' attempt te give an
avenue of distribution to any and
all. As a result they were
inundated by a lot of ecrap, and
there was less for deserving

artiats. And eventually,
bankruptey.
But, if tha artist is

required to put up his own cash,
then he will think twice about
what he 1s doing. He will be in a
position where he will really
balieve in his art. He can get
feedback from a number of sources
(my synthesizer exchange iz one
such source- through tape
exchange) .

The most important aspect of
such an enterprisa i=s the
reviewing of material. After all,
it 1is the review that will
eventually persuade people to lay
out a few bucks. And to depend on
the hit or miss reviewing of all
publications is to miss out on
good music, or waste money on
bad. ALL such musie that is
submitted must be reviewed. That
is why I suggest a paid ad by the
artist- to help cover the costs
of the pages needed to accomodate
the reviews. This way you are
atill making money, and so still
able to continue doing this.

There are a number of other
benefita related to such a
system, including a possible
increase in circulation due to
people who want to know what is
going on in homebraw music. The

field has come to where it is a
dominant force in electronic and
aynthesizer music, perhaps in the
whole field of pop music. If not
noWw, very Soon.

Returning to Will Nordby's
library system and the magazine
devoted to audio visual art, no
reason why Polyphony cannot begin
to accomodate. Slowly, of course.
Here again, as with records,
there can be room for videotape
reviews alao. Todd Rundgren has
performed on video tape. There
have been one or two others, but
I don't have the information
available.

There are two approaches to
the videotape thing- recordings
of bands in concert {very
unimaginative, and probably
pretty dull after a couple of
showings), or there is the more
artistic approach. For example, I
am currently working on putting
togather a video show of some
astronomical phenomena which I
will then do a soundtrack for.
Suppose I thought this was good
enough to sell- I could operate
through the  homebrew music
aystem; submit a copy for review,
buy a paid ad, and so on. I'm
sure that there are other even
more imaginative things going on
with video.

30 again, wyou are in a
position to be a leader in this
field. And without losing your
commitment to synthesizers. Yours
could be a highly technical
magazine, and at the same time
devote considerable space to the
promotion and consideration of
home produced art, because in
many instances it iz the artist
working in his living room who is
the leader in the avant field.

Just a little imagination,
and you could go a long ways
beyond what other magazines are
doing for the artista. As I said
earlier, I feel the crux of this
iz the artist footing hia own

continued on page 38....
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BOOKPAGE is provided to help Polyphony readers find the special publications thelr projects require, The items we
currently stock are a must for every active music experimenter's lab or studio bookshelf. We are looking for additional
ftams which may interest you. Let us know of books (and publisher, if you know it), records, tapes, or anything else
which would be useful to you or others., Circult boards for Polyphony projects? Patch chart pads?

I TO ORDER: Use the convenient fold-up in the center of this issue or, if someone beat you to it, the order form at the

bottom of the next page. We cannot invoice; payment must be included with any orders. As a bonus, we pay postage on
shipments within the U,S,. Forelgn customers must enclose 1. 00 per item to help defray additional costs. ALL foreign
orders MUST be pald in U, 5, FUNDS, preferably drawn on a U, S, bank. Better yet, send certified check or money
order,

Craig has prepared two fine books to serve as continuous
reference manuals in buflding, and using musical electronics.
Electronic Projects for Musicians is a perfect introductory
manual for the musician with no previous experience in elec-
tronice. Home Recording for Musicians outlines the selection
and operation of recording equipment for the musician with
BIG ideas and small budgets. The Craig Anderton Music Tape |l il
is a collection of original compositions recorded by Craig while '
he was writing HRFM, ;

#EPFM $7.95
#HRFM $9.95
§CAMT $5.95

Order CAMT with either book and deduct $1. 001

Howard Sams' cook books are an excellent way to stock your
library with materials that are not only heavy on theory, defini-
tions, and educational material, but chock full of practical ’
applications as well! These books can easily replace stacks of !
mamufacturers data sheets and applications notes all in an easy
to use reference. "Audio IC Op Amp Applications" is a
smaller version of the Op Amp Cookbook., This edition contains
only the sections which are pertinent to andio circuitry.

#0ACE Op-Amp Cookbook $12.95
#AFCE Active Filter Cookbook $14,95
#CMCE CMOS Cookbook £10.50

#AUOA Aundio Op-Amp $ 7.95

20

May/June 1979



%‘»"‘@Q

UPHONY

)X 20305
naCity, OK 73156




- \
P
CONVENIENT ORDER FORM] {0
FOR POLUPHONY BOOKPAGE
|

The magazine for

QUANTITY ITEM PRICE you're a beginner, advs

material, Polyphony ha

ggﬁ g ; g: includes original cireui

CAMT 3 5' 95 equipment design for a

OACE $ 12' 95 theory, recording techr

i 4' digital synthesis equipn

FCB $14. 95 and record with electro

Ees $10. 50 Join the growing I

gggio ga; gg the latest developments

_ : rson's de to new i

EGAH $10. 50 pe i

| “e=— EaaTao $ 4.00 SUBSCRIPTION R.
Bind-S $ 2.50

Bind-L $ 4.95 Mailed in the USA

Mailed to Canada

TOTAL International Subsc

, L]

Foreign Postage Add $1. 00 Don’t miss ai

per item. POPRDT el ENTER MY ONE YEAR

NAME: o

ADDRESS: 5

CITY:




i MON

he electronic music enthusiast and experimenter, Whether
ced user, experimenter or into home recording of your own
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jues, patch charts for synthesizer and programming for
mt, All written by those who design, experiment, perform
c music equipment,
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Jack Darr's Electric Guitar Amplifier Handbook Is stuffed with
schematics for popular amplifiers and effects units from major
manmufacturers. This book is an aid to service shops as well as
the advanced experimenter, Contains thorough discussions of

elratrie guitar

typical amplifier problems, locating them, and repairing them. Al -ﬂHFILI[TEEE

fEGAH %10, 50 Feunedbook

Audio Cyclopedia is subtitled "the most comprehensive and
authoritative reference volume on audio ever published", With
1760 pages, 3650 entries, and hundreds of illustrations and
schematics, that description can't be too far off.

#CYCLO Audio Cyclopedia $30. 95

The Source is finally here! Over 125 pages of patches, synthe-
gizer notation, and computer software for music applications,
Regardless of the synthesizer you own, these patches serve as
an intense study of the capabilities of synthesizers. As an
inspirational guide or departure point for deriving your own
patches, The Source can't be beat] Convenient thumb index
leads you to the patch you're after! Tonal patches, sound
effects, patch techniques -- it's all here!

#Source v CYCLOPEDIA

[

We have new binders to hold the large format Polyphony -- or
any other 8, 5" X 11" publication. Black vinyl over hardboard

thie miedl sosmginhbniice
is silkscreened with the Polyphony logoe and a spot to index the ] otk SR veloamst
contents, Wire-type magazine holder eliminates punching your o el nat pudlisind
magazines for ring binders, and keeps issues like new for g, Lo st
reference use,
#Bind-L ) $4.95 The wide variety of practical applications and construction
ALS0: We have a few of our old style magazine binders left. projects in past issues make a binder full of Polyphonys a

These were designed for our 5. 5" X 8. 5" issues, but will seTve frequently used reference to keep near your synthesizer or
well to hold other small publications, such as manuals from workbench, All Polyphony back issues are still available;

Paia, Strider, or old copies of Musicians Guide, etc. 1/2 there was one issue in '75, four in '76, two in '77, and five
price while they Inst] in '78. For a more complete rundown on the features in
each issue, send us a SASE and request our "back issue list",
#Bind-5 $2.50 Order by issue cover date $2, 00 each
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The VCA's presented in the
last two columns should have
whetted your appetite for voltage
controlled devicas, and Vou
should have some experience with
the CA3080 by now. I'm sure
you're aware that amplitude
control may be one of the least
critical parts of electronic
music. Maybe even more“important
than pitch i3 harmonic content,
so-this time we'll try a voltage
aontrolled filter.

Obviously, we're going to
use the 3080 as the basiszs for
this module. However, it's not a
good idea to jump into anything
without loocking first, so we'll
look at some other filter designs
firat.

The moat common type of
filter is the simple RC network
displayed in figure 1.

.
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Tou've all seen this somewhere.
One wvery common use is power
supply decoupling. If you think
of DC as absolutely Zero Hz, then
this becomes a Filter that allows
only DC to pass. Anything higher
in frequency is attenuated.
This, then, is a simple low pass
filter.

Low pass filters can be

"tuned' two ways: by changing
the capacitor (C) or the resistor
(R). As shown in figure 2, vyou
can put aseveral capacitors on a
rotary switch to change ranges in
steps, and add a potenticmeter to
smoothly vary the frequency.
Not that this is extremely
important, but a similiar unit is
found on some of the Moog Modular
Accessory Panels. It's effective
for its simplieity.

If you build this little
ayatem, you will immediately find
its drawback: With that
resistance in series with the
signal path, the amplitude of the
output signal drops considerably.
Fortunately, modern sclience has a
curel! We should install an op-
amp as in figure 3.

This has some complications, too.
The dotted line means that both
pota are turned by the same knob.
bulky.

Hot  difficult, but

Besides, this filter is only 6db
per cctave. We ocould sure use
12db; even 2U0db if we can get it.
AND WE CAN. Let us loock at
another type of filter in figure
4, the integrator.
While rather difficult to
explain, it's easy to use. Most
multimode filters are made of
these integrators, in fact. ARP,
Aries, Paia, and Oberheim all use
variations. Moog gets a
multimode response by croas
coupling a separate high pasa and
low pass filter. However, we're
not looking for a multimode
filter. What we would ultimately
like to end up with is a voltage
controlled 24db per ootave
low=-pass Ffilter. Actually, by
using a group of integrator
'blocks' we can produce Just
about any filter we need. Figure
5 shows just such a block.

There are two things to
notice about this cirouit. First
is the FET (MPF 102). This is
hocked up as a source follower
({note that the resistor goes to
-V, not ground). This gives us a
synthetie FET opamp. Note, too,
that the integration capacitor
(4T0pf) goes to the gate of the
FET, not to the input of the
opamp. This serves a very

=
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resultant voltage that appears on
the output i3 a stair atep type
waveform. Moat analog synthesizer
keyboards take advantage of this
switch iz a step

One day I was doing some

recording and 1 needed the effect
of totally random notes. So I
called my three year old son down
and put him in fropt of the

keyboard, and I got about 37
different notes. On the other
hand I could have used my

sSequencer but there are not
encugh notes. So oubt came my
bread=board and a sample and hold
ciroult developed some  wWeeks
later. I have cured the problem
of total random notes, but my
three year old son now thinks he
has to help dad record!

Figure 1Ja showa the basic
sample and heold alrouit. 1t
requires a awiteh and a

capacitor. The switeh can be a
relay or a toggle swWwitch, and the
capacitor should be a quality low
leakage bvpe. For a aourca
voltage, let's use a sawtooth.
See Figure 1lb. By ploslng and
opening the awiteh, a voltage 1is
stored on the capacitor; if there
are no leakage paths, this
voltage will stay there until it
has been changed by closalng and
opening the switch again. The

COMNTROL |'| u

1 -

prineciple. The
pulse from the keyvboard and the
voltage input comes from the
reaiator divider string. Closing
& Key samples the wvoltage and
holds it until the next sample op
kKey depression.

From this simple beginning,

several improvements can be made
to make this sample/hold more
versatile and stable. Additional

glrouitry 13 required to allow
standard interface to additional
synthesizer eirouitry. It's
pretty hard to f{ind an "ideal®
capacitor for the storage of the
sample voltage, and input

ey . 2 fa
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T Cop.or memory

buffering is always nice to add.
Another nice thing to have iz an
automatic switech. To make the
output truly random, the voltage
input should be of a random
nature. I have chozen in my unit
to use a low random noise (or
"red nolise") signal for this.
Figure 4 shows what a low random
signal looks like. Figure 2 shows
an overall block diagram of the

sample/hold and noise source
module.

The sample and hold circuit
iz pretty much a straight forward
design. The low random noise
source goes back a few steps and
is derived from a white noise
aource. Since I astarted with
white noise, I took advantage of
thizs and brought it out to a
front panel jack. While you are
doing that, vou might as well add
a Ffew more components to make a
pink noise [ilter. Then we get
down to the low random npoise
which uses a 24 dB filter tuned

tc about 100 Hz. Now we have a
multi-purpose module that
includes sample and hold, white

nolse, pink nolise and low random.
oee Flgure 3 for the complete
schematic.

TWITCH BUFER ik
o o = o B gy s
' B G, TP
1 I uow
! L . - LEARAGE
CAF TWREC.
1‘ CLBEK > * o
1 WHITE
: —eu =
-I— ------ -
____________ CLOSED/ SAMPLE -y 1d§ FILTER
FisE
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Now a word about white and
pink noise. White  noise is
defined as equal energy per
eycle, and pink noise has equal
energy per occtave. If you already
have a white noise generator then
you know how many applications it
has. White noise has a hisass
sound to it. Pink noise has a
deeper sound to it. It's good for
relling thunder sounds, wind, gun
sounds and dozens of others. The
next step down from pink noise is
red, and it is derived from pink
noize by filtering it through a
=3 dB filter that is tuned to
about T to 10 Hz. However, I have
chosen to go another way. I
filter the white noise through a
24 dB filter tuned to about 100
Hz. Now if you want to know what
this noise sounds like, listen to
the first minute or two of "3pace
Fantasy" on Tomita's "KOSMOS".
There he starts things off by
peeling the paper off of your
speakers by  wusing vwvery low
frequency noise. oy

CIRCUIT DESCRIPTION

The clock is a free running
clock; an NES55 is used. R1 iz a
front panel mount pok and
controls the sample time or speed
of the sample and hold olock.
Pulses are coupled into the base
of QB. The collector of Q8 is a
bilateral pulse that is fed into
the controls of IC2., ICZ2 iz =
4016 linear analog switch. There
are four switehs in this IC, four
inputs, four outputa, and four
control inputs. The typical Pon®
resistance of one awiteh is about
300 ohma, 20 by paralleling all
inputs and outputs the total
resistance is around 75 ohms or

80.

The clocking, or turning the
awiteh on and off, either pazszes
or blocks any signal that appears
on the input. Referring to Figure
1b, ir the voltage of the
sawtooth is .5 wvolts when a
sample is taken (when the clock
line goes high), then the awitch
iz closed and .5 volts appears at
the output of ICZ2 and across C1.
When the clock line drops the
awiteh opens, but the charge on
C1 remains. FET QT 4is a high
impedance follower and C1 will
remain charged. The wvoltage on
the drain is therefore .5 wvolts.
This iz then Iinputted to an

op-amp for buffering to the
outside world.
32 PCLPHONS -

The input signal to the 4016
comes from one half of IC3, and
is an amp with a gain of 19. All
amps are 1458 style dual op-amps.
A signal from J1, J2, or J3 is
selected by Sla. J1 will accept a
.2 volt signal, such as a signal
from your oscillator. If you use
a signal with greater than .5
volts then use J2 and use R2 as a
front panel pot for an
attenuator. With 31 in the DC
poaition, 4t will accept a DC
signal, such as the signal from a
function generator. S1b 1is used
to select the proper bias for the
mode in whieh IC3 operates. If S1
is in the DC position then, R6 is
ad justed until zero volts appears
on pin 7 with zero volts on the
input of J3. When 31 is in the AC
position then the bias point on
pin T 1is adjusted for 4.0 volts
and the AC signal operates around
this point.

Clock pulses from IC1 are
coupled to the base of Q1 and
appear as an 8 volt sync pulse on
J5. This pulse i3 used to trigger
AR=s or ADSRs.

NOISE SOURCE

Q4, Q5, and Q6 make wup the
white noise source. QY is a
2H2T12 or 2H3392 selected for
good noise quality. This can be
seen and measured on pin 1 of
ICY, A transistor socket here
would be a good idea. Plugging in
differant transistors and

observing them for best noise is
an easy way to select QU. The
white noise is coupled through C2
and amplified by ICH whose gain
can be varied with RS.

At this

point the white noise ia brought
out to JB,

Also coupled from pin 1 of
ICY is the pink noise filter.
This filter is a -3 dB per-octave
filter. Q3 serves as an amplifier
to boost the pink noise to about
three volta output to JT.

The low random noise filter
is a fourth-order low-pass =-ZU dB
filter. The cut-off frequency of
this filter is 100 Hz. It is this
low noise signal that is coupled
directly back to J2 of the input.

CALIBRATION

Calibration of ‘this unit is
not eritieal, but there are a few
Eey adjustments that have to be
made. I do suggest that you make
this unit on perf-board or make
your own P-C board and use IC
sockets. For the flrat part of
the calibration, inatall ICY4 and
ICS5 only. Leave out IC1 and IC2
and IC3.

Now with ICY and IC5 in
place, use a scope or an AC VIVM
and place it on pin 1 of ICU, the
white noise output. Ad just
trimmer RB for 3 volts P=-P on the
scope or .6 volts AC on the VIVM.
If the gain cannot be adjusted
for 3 volts then select another
transistor for Q4. After this has
been done, remove QY and adjust
RT for 0 volts, using a DC VIVM
or acope, offset pin T of ICH.
Replace QH.

Flace the scope on the
output jack, J6, and there should
be 3 volts P-P or .6 volts AC of
white noise. See Figure U. Next
check J7, the pink noise output,
and there should ba about 3 volts
P-F of pink noise there, or .6
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volta AC on the VIVM. See Figure
4. By the way, if your VIVM has a
dB =ecale on it then theze
readings should read about -2 dB.
Place the scope on J9 and 3 volts
of low random noise should be
seen, or .6 volts AC on the VTVM.
See Figure 4.

After this i3 all up and
running, IC1, IC2, and IC3 may be
installed. If you have your scope
handy, check the collector of Q8
for a clock impulse as shown in
Figure 5a. (Advance the clock pot
fully clockwise.] Now check J5
for about 8 volt clock pulses and
vary the speed of the eclock and
check 1its operation. See Figure
5b. Advance the eclock fully
again.

Hext advance R3, the output
attenuator pot, fully elockwise.
Now therea are three more
ad justments, RS, BRG6, and R9.
Leave the olock pot full

clockwise for the rest of the
calibration. 7,

Place 31 in the DC position.
Place a DC VIVM or DC coupled
acope on J4, the output. HNow
input a DU bias source into J3
and turn down the bilaa to zaro
yolta. Adjust R6 for zero volts
out on J4. Input 5 wvolts to J3
and adjust HRI for 10 volts at
Ji's output. Repeat these two
ateps again.

Place S1 in the AC mode.
Insert one end of a patch cord
into J2. Leave the other end free
at this time. Thi= will open the
Jack and prevent any low random
noise from entering IC3. With no
signal input, R5 may now Dbe
ad justed. With the scope or VIVM
on JU output, adjust RS for 5.0
volts DC. Now place the other end
of the patch ecord into the
triangle ocutput of an esceillator.
Adjust the oaeillator for a
frequenay of about 16 Hz. With
the scope still at JU, the output
signal should look like Figure
ba. If RS5 has not been adjusted
correctly, then the signal will
look like Figure 6b.

Turn the c¢lock speed down
and the sample triangle, as aeen
at J4, now takes on a different
shape.

Now I know that you are just
dying to try this out, so try the
patch in Figure Ta. In place of
the oscillators, try a filter as
in Flgure Th.

Other possaibilities include
inputting a sawtooth from an
ogeillator and sampling that. By
changing the c¢lock speed, many
nifty patterns can be produced.
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FINAL NOTES

I would suggest you using a

good mylar or polystyrens int, freg. mox,

‘0" mox

capacitor for C1. Also, as stated
in the calibration, the white,
pink and low noise outputs have
been adjusted for a 3 wvolt P=-F
signal. If you think this is too
much, then adjust R8 to your own
specificationas. However, when
doing this, reduce R10, pin T of
ICH, For it is this P=-FP voltage
that lets the output aswing ita
full 10 wvolts. Adjust RI1D =30
there i3 a .5 volt signal of low
random noise at the input of J2.

All of the op-amps are type
5558, dual op-amps. The NPN
transistors are 25129 or
aimilar. The suggested power
supply is also shown in Figura 8.

There 4is one more thing I
forgot to mention -- J8 and R4,
the noise modulation output. The
low random noise 1z outputted to
a pin-jack, JB, and attenuation
pot Ri. This low random noise
modulation ecan be used on VCOs,
VCAs, filters, or many other
thingz. The depth can be adijusted
by the noise attenuation pot R4.
This is a control voltage output
level, not an audio signal like
the other low noize output.

A perf-board or a "roll your
own"™ P-C board may be used. All
controls and Jjacks will fit a
four by four inch panel. See
Figurez 9 and 10.

I eould fill the rest of
this page with many different
patches that ecan be used with
thiz wunit, but it's more fun
finding them out for yourself.
Don't forget the use of the pink
nolse and low random. If you are
using small shelf apeakers for
your aystem, don't expect to hear
very much. But when you plug in
the low random and you are using
large speakers, be prepared to
explain why the plaster iz on the
lloor!

If you are cost conscious,
the coat of thias project is
around twenty-five dollars
including pots, knobs, sockets,
etoc. Howewver, 1f your Junk box is
good, then the price should be
much loWer. ——
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STAGE A

John Simonton’s time -proven
design provides two envelope

100K generators VCA, VCO & VCF in

a low cost, easy to use package.
Use alone with its builtsin ribbon

9 controller or mndil'ly to use with guitar,
..« . continued from page 27 . electronic piano, polytonic key . ete.
11 The perfect introduction to electronic
of equipment. If you own PAIA - music and best of all, the Gnome is o
equipment, you ecould copy the e AVATA dee $59.95 in easy to assemble kit form. Is 1t
linear converter from the H§T30. — f_—“i"_t“ﬂ"f_ﬂ"{ _wj‘_"’iﬂl‘ljm‘*ﬂﬂj
Don't forget to add two extra = r‘ 1 Send GNOME MICEO- SYNTHESIZER H_,_t.:
resistora out of the ourrent I ANCIRE lﬁfrﬂéﬂp&;_ Efﬁ E?llzlgﬂ I
] " i
source as shown in figure 11 to 1 & PIFth Assembled] SI00.00 plus Hﬂ“‘ .
allow for driving four of the = 1| ) Send FREE CATALOG I
3080 filter stages. > ! name: RS ﬂh"ﬂ 1
i AT '-.{\,.. oy !
! oaddress: <l O :
i AN ﬁ.‘\lfa“*" I
g ity ri'é — IHI'-__HT—— I
IN & « OUT - Imfm_"ﬁ*“; card . :
DEFT.BY ]
TO TO TO TO - 120 W WILSHIRE, DKLANOMA CITY, 0K 73118

ADSR should get you off the ground. output can GREATLY exceed the
Besides, 4if wyou build a 12db input, possibly overloading any

If you own exponential gear, I version, they are not all that following VCAa, wmixers, reverb,
hope to have some accurate tight anyway and won't oscillate or other modules. BE CAREFULL!
exponential converters for you in (for a sine source), S0 you This type of distortion usually
a couple of months. For should be able to get some nice doasn't harm anything, 1t just
experimental use, try the brass sounds or add some color to sounds bad (at least when used to
converter given in the laat VCA your aystem. excess). You may wish to put an
article. I don't think that it One last note. This filter input attenuator pot on the panel
is of enough precision for VCOs is a true rescnant filtepr. With 80 that the level may be adjuated

or very tight filtera, but it medium to high 'Q' settings the to atay within system limits.== @

BRIAN ENO
“MUSIC FOR AIRPORTS”

Presenting the first in a series, Ambient #1, “Music for Airports™:

"Over the past three years, | have become interested in the use of music as ambience, and have come to believe that it is
possible to produce material that can be used thus without being in any way compromised. To create a distinction between my
own experiments in this area and the products of the various purveyors of canned music, | have begun using the term Amblent
Music.

An ambience is defined as an atmosphere, or a surrounding influence: a tint. My intention is
to produce original pieces ostensibly (but not exclusively) for particular times and situations
with a view to building up a small but versatile catalogue of environmental music suited to a
wide variety of moods and atmospheres.

Ambient Music must be able to accommodate many levels of listening attention without
enforcing one in particular; it must be as ignorable as it is interesting.” BRIAN ENO

The NEW release on ENO’s Ambient Label!

From PVC, “What music is made of!” . T i
PYC Records, Marketed exclusively by JEM Records, Inc., South Plainfisld, N.J., H&Iudl..ﬂl. PVC Te08
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endeavora in higher technology
music. At least ha's back with
another album; I hope more will
follow soon.

Robert Greanberg

by Robert Greenberg .

Available only on cassette for
$6.00 postpaid from: Future Now,
600 8, |Muirfield BRd., Los
Angeles, CA 90005,

Robart Greenberg i3 a
neWwoomer Lo synthesis. From what
I understand, this tape was
recorded in the first six months
of his experience with synthesis.
Yet, much of his music shows a
higher degree of electronic
subtlety and sound structure than
many of those who have been at it
a while. The overall texture of
the tape is very smooth. This is
one of the mellowest collections
I have heard in quite a while;
it's wvery easy to totally relax
while listening to Greenberg's
work. Much of the composition
seems to be derived from jazz
background, as there is minimal
rhythmic structure and a great
deal of sonie overlap in the
volces and lines presented. The
only equipment used on the tape
is an Oberheim 4 wvoice, an ARP
Axxe, and a Worlitzer slectric
piano. All tracks were recorded
on a 33405, and the final mix is
in stereo.

Side one containa Oriental,
S3ahara Star, S3aturn Sunrise,
Ivea, Hipstar, and Space Dance.
Side two presenta Last Year, New
Beginning, Coming Home, Mercury
Mountainas, and Sunburst. In mosat
cases, the Oberheim is used to
provide a lush string or brass
type background over which Axxe
bass and melody lines are placed.

POIIPHONS

"Sunburst®™ seems to show the
strongest rhythmic structure, and
is a boleroc type of development.
In "New Beginning", an up tempo
break is taken which shows the
atrongest display of jazz
improvisational skills. NEpace
Dance®™ is fun, with mechanical
rhythm and high frequency content
representative of what most
people would expect from outer
space.

Robert Greenberg's first
tape shows great promise in the
field of aynthesis, and a solid
background 1in music performance
and composition. To produce =uch
a smooth sounding release in the
short amount of Gime he hasz
worked with synthesis is an
obvious asset, and is strong
reason to  watch for future
releases.

The Ineredible Secrat

Money Machine
by Don Lancasater

Published by Howard Sams,
available for $6.95 ppd from
Synergetics, Box 1112, Parker, AZ
Be344,

"Money Machine®™ is not 1like
most of the books you have seen
reviewed in Polyphony. But, in
many ways, it i3 just as
important and useful. Any type of
new technology tends to Dbe
expensive to play with. So, to
make the burden a bit lighter, it
can be a wise move to turn your
hobby equipment inte a small
business. Not only can money be

made with the equipment, but most
expenses associated with wyour
interesats can become tax
deductable. Don Lancaster has
made this philoscphy work for him
for yeara. Most of the electronic
music  industry started as
someones part-time interest, and
most of them have survived enough
to make a living. In "Money
Machine™, Don gives a good
overview of the types of things
you need to be aware of to avold
hasslez with the law, the taxman,
and other typez of authority.
Yet, most sections provide enocugh
detail that "Money Machine" can
be used as a ‘'handbook' for
runping your business.
Philosophies involved in
small buszinesses must obviously
be quite different from corporate

guidelines. The first three
chapters of the book are
dedicated to outlining those
philosophies, tacties, and

strategies which are unigue to
small business operation. The
chapters on getting started cover
special aceounts for business
use, building an image, nurturing
the busineas, keeping informed so
your business can be timely and
useful; and how to start the cash
flow rolling. Later chapters
discuss the use of text and
images as a primary source of
income, and as a necessity for
advertising and promotion. Final
chapters cover legal hassles to
avoid;, income tax requirements
and special benefits, and
investments and tax dodges.

I'm sure there are many
Polyphony readers who would like
tc make some extra money with
their equipment and studios, not
to mention avoiding paying as
much for all. that equipment. But
I'll] bet that moat of you don't
even consider the possibility
bacause of the stories you've
heard about the hassles of the
business world. In "Money
Machine" you have one of the best
explanations (in everyday
language) by one of the mosat
experienced free-lance people I
know. There's no excuse not to
try starting your business now.
And if you don't have a
particular interest in starting a
business, I still recommend thisa
book a3 a valuable insight into
how small businesses work (it
will  definitely change vyour
buying habits), and as an
opportunity to enjoy Don
Lancaster'as great sense of humor
which never had an outlet in all
his technical cookbooks, ——e
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Parts Genter

for ELEGTRONIC
GUITARISTS

‘We hanve parts. kits for Cralg Anderios’s Cuitar Flayer
T PR, as vl a8 Bof the Bectroske Progects
o Mandrians and Home Recording lor Mushdans peor
e, Inceadual oo bosicds and components (4719,
efc.) for che ahowe v also avalable

Che parts ks confain electrone components, ¥
socketsh cvout Board, pot, anad dala case & oohnes
tors not includedy, Look oveer ary kit for 10 dars — o not
sartideel, eptum unassemiled foe refund of g prce

SEE OUR ALYER
FOR COMPLETE INFORMATION

NEW!! PROJECT #35:
OCTAVE DOUBUNG FUZZ

Inchuches paitches as well a5 other components, See
Craighs Apnl T% column. & raunchy, very elecironic
OnlnE BET, - ica b e SI5.00

ENENNNENENEREREENERENENE
4739 dual op amp P 1 ]
473 10 pack. . .... coae s TOET5.00
CLMEDDD opto-solator. ... ... ... 53,50

TERSTS:; Add §1 10 ordens pncder 515, Mlow 8 dhippeng. o
min refundied. YIRAR Wasencharge® ol M b pedes desk
H15) 563-DENE.. Cal ris adkd wa DOD OF with asteel adindis

BORCIVE

pil CODECUT BLEC TROnaCS
B THAS CMELARMD ABPORT CA DESlE

W
SUBSCRIPTION

(tsk.tsk)

LAPSE?
WANT TO PICK UP SOME BACK
DONT HAVE A SUBSCRIPTION YET?

| Drop by your muaic store, computer store, campus bookatore,
or pra audio store. These are placea to find Polyphony. If
you don't see it, ask for it. Tell 'em who we are, and have ]
them send for & free 1ealer info pack. If you know who would
make a good dealer, send us their name and address. We'll do

the reat. .
The people listed below are the latest in our grow chain
of dealers. We'll list new cnes periocdically. . 4
g B
ATLANTIC KEWS CINCINNATI ELE{.ITHDHIE MUSIC, INC.
5560 ‘Morria S, 115 Calhoun St.
Hallifax, Hova Secotia Cincinnati, OH 85219
Canada  B3J 182
E. U, WUBLITZIER, INC. OF BOSTON
BYTE SHOP 360 Newbury 3t.
1415 W. El Camino Real Boaton; MA 02115
Mountain View, CA 904D B1T-261-8133
Y15-069-5405 {also stock "The Source™)
g
b "

i for more information contact: |!

I PQHPHQNH Box 20305, - :

OKC, OK
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bill, and buying a paid ad in the
magazine. I alasgo hope that you
will expand, If only temporarily,
your letters column so that a lot
of discussion can be handled. The
ideas have to come out. And the
people have to be put in contact
with each other. Exeiting times.
I'm glad to see that you have
taken the steps you have., And I
hope that you will continue to do
a0.
Chuck Larrieu
Corte Madera, CA

Chuck

You have a lot of good
points. However, I feel that a
regord label operated by
Polyphony would be beneficial to
musicians who, after completing

thelr tapes, ara financially
drained. I think that just
completing a master is a good

indication of an artists faith
and dedication. Also, the
presaing and distribution '"games'
can be quite a hasasle for an
individual artist to handle. If
every artist has to spend time
completing every last detail of

his album, fewer albums will be
released. Somewhere along the
line, the labor neads to be
divided so certain people can

concentrate on certain jobs. With

a single organization handling
thease matters, better (and more
conaistent) pressings can be
found, wider distribution
obtained and, in general, mora
success for the individual
artists as well as the label and

concept. From 1t's inception, ona
of Polyphony's prime motivea has
been €0 inorease communications
80 wWe Can learn from the
experlences of othera. A record
label szeems to it the nature and
philosophies of our organization
very well. I sincerely feel that
moat people would trust Polyphony
to find quality material (please
let me know if any of you feel
otherwise!) without limiting the
selection from an artistic
standpoint. I DO feel that it
would not be wise to releasa just
anything, regardless of recording
quality or musical technique
employed. However, most of those
submissions would be eliminated
if the artist took the initiative
to obtain the feedback you
mentioned.

Az always, we nead to hear
from as many of you as possible
in order to devise a system that
will really work. The "LETTERS"
column i3 ALWAYS open to forum;
let us hear from you.
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The two most COmmOon
questions I hear about the
computer - based synthesizer
systems we've been developing
here are:

1) How do I use it with my

exponential synthesis gear?
and .

2) How do I use it with my
Razmataz RMT-80 computer?

The answer to the =second
question is going to have to wait

just a bit longer (though I
axpect to have a surprizing
answer soon).

The answer to the firat

question 1is what we're going to
focus on this time by looking at
a Digital to Analog converter
that is deaigned to be compatible
with almost every synthesizer in
the world with the exception of
the linear holdoutas- Pala, Yamaha
C3 series, Unicord, some EML; you
know who they are. For them, vwou
use the stuff we've already
covered. ’

By way of a wvery short
review, the differences between
D/As that are to be used with
linear response elements and
those that are to work with Moog,
Arp, or any other exponential
system are not great from a basiec
conceptual standpoint. A binary
number is fed in one end, and a
DC control voltage comes out the
other. But, they do differ
greatly in the character of the
voltage that comes out.

For linear response
equipment, the D/A must produce
an output that has an exponential
character- as the control voltage
increasea, the incremental change
in voltage must also increase.

Since exponential response
equipment has analog circuitry
built into the front end of each
control input which "benda™ the
linear control signal into an
exponential ourve, a D/A that is
to be used with this equipment

must produce a linear output
voltage function. That 1is, the
incremental change in output
voltage must be constant. 3See
figure 1.

na of the nicer thinga
about this linear D/A is that
it's common, the kind that most

applications require. Since it is
commorn,; we have a large number of
parta to choose from. From that
large number we've selected a
"G008" type which is made by a
number of manufacturers. When
woignetics makes it and houses it
in a 16 pin plastic package it
becomes an NESO08N.

Inside,; this chip is
relatively simple. It looks like

figure 2. The transistora shown
are each a current source and the
values of the reaistors in the
matrix that their emitters are
tied to are such that if the
source associated with DO ia
pumping scme current (i), the one
that corresponds to D1 will pump
twice that (2i). Similarly, the
source that goes along with data
bit D2 produces twice what the
previous one did (4i), and so on.

In response to a bit being
sat, the current produced by the
source associated with that bit
is awitched aoc that inatead of
appearing at pin 2 of the IC it

appears at pin 4 (Iout). At any
given instant, this output
current will be the sum of the
currents corresponding to each

input bit which has been set.

To turn this chip into a
"system" that accepts data at the
input and controls a synthesizer
at the output, we need to add
such niceties as latches to hold
the data that the computer sent
out, an I/V (eurrent to voltage)
converter to change the 5008's
current output to a voltage that
our synthesizers will like, and

BLOCK DIAGRAM

[ ==
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other bells
available.
When we do all this, the
design looks like figure 3. It's
pretty straight - forward. We've
used 4042's to latch the data
coming in and the RD line is the
strobe on these lateches which,
when low, allows the data present
at their inputs to appear at the
outputa. When KU is high,
whatever data was present at the
latech inputa when the line went
high will be held at the outputs.
Notice that the two most
significant data bits follow our
previous protocols in that they
come out simply as flags rather
than being presented to the
converter circuitry. But notice
also the jumper JP1 which, as
we'll see later, can be used to
double the range of the D/sA
{(although at what might be an
unacceptably high cost).

We've used a U136 quad
op-amp to provide all of the
analeg support that the 5008
needs; one stage serves as a
buffer between the calibration
trimmer and the 5008's Vref input
(ICta), another comprises a
current to  wvoltage converter
(ICb), and a third is an
inverting summing amplifier that
allows a modulation input (ICie).

With the exception of the
standard "be tidy"™ caveats,
there's nothing wvery critical
about this D/A system and you ecan
build it using whatever
conatruction techniques appeal‘to
you, but the board which is
available from Paia has enough
interesting features that it's
worth taking a special look at
it. Check out figure 4.

I suppose the most
interesting thing ia the way the
input; output, and control lines
are configured. Hotice that the
connections to the computer all
appear on two 14 pin dip outlines
{(J1 and J2), while connections to
the synthesizer (including some
computer address linea that QuASH
in an expanded system will need;
see "In Pursuit Of The Wild
QuASH", Polyphony July '77, page
19) come out to the 15 pin
Molex-type edge connector (J3).

We've already examined in
general terms how this type of
D/A connects at the computer side
{see "The Polyphonic Synthe-
sizer", Polyphony February '78,
page 2B8). If the computer you're
using is a Paia 8700 (which is
not a bad idea since it has some
useful music software to support

and whistles as
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it),, these connections couldn't
be simpler - there iz a one to
one correspondence between J1 and
J2 and the connectors they mate
with on the computer. Standard
pre-terminated jumpers are used
to connect the two. No soldering.

The wiring to the
"aynthesizer” side is also
arranged to acknowledge the faot
that almost everyone will want to
expand to a multi-channel system
sooner or later (it's actually

what the cumpﬁter stuff is heéﬁ
at!), so the Molex wiring is the

same as that found on QuASH
modules.

All of this means that from
an inter-wiring standpeint, a
fully expanded aystem is
exceptionally easy to implement.
Figure 5 shows you how.

Calibration of the B8T85 D/A
conaists of adjusting the D/A CAL
trimmer (R1) so that octave
changes in the input data produce
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THE MS-20

Above and Beyond.

TWO VOLTAGE CONTROLLED

FILTERS

Low-pass and high-pass for ex
fended conirol of the entire
freguency specirum. Each filter
features cantinuously varable
resonance contral: fal to self
oscilating.

ENVELOPE GENMERATOR 1
Separate AR envelope generator
with Variable Delay Conirol

S-PART ENVELOPE
GENERATOR

Fealuros variabfe ADSE

controls plus unigue
Variable Hold Control

ADVANCED APPLICATION PATCH
PANEL

The extensive complement of control vol
tgge Inpuis/olpuls expands your creative
possitiiifies by creating new combinations
of the M5-20 modules (such as interfacing
with external synthesizers, sequencers,
BIC. separately or in comuncion with the
M5-20% internal capabilities)

TWO VOLTAGE CONTROLLED
OSCILLATORS

Each with 10-octave range. Selec-
table, swilchable wavelorms
include: Triangle,
Fulse Width ( 50%-0%). Wil
and pre-patched Ring Modulator.

Sawtooth, Varable

e Noise,

PROGRAMMABLE
CONTROL WHEEL AND
MOMENTARY SWITCH
Lan be programmead o vary
;:'II‘I' I"|_ I .,-_"I\-flr Ir'_r'.E:lz-“.l_ cy. 1 |':,-'.1 PIH“ HHD leTE
SR { B MODULATION NOISE GENERATOR
S Bl et GENERATOR OUTPUTS
.L--.."-_I'.'l..'.’r_':-i .:"i'.;.’rllll.rll..'l-.lh'5|'!|-' I|'-'|-_||r bath audio and con
varrable wavelorms: frod vollage soUrces.
Triangle —-Sawtooth;
Rectangular-Pulse
PROGRAMMARBLE, MIXABLE
FREQUENCY AND CUTOFF

FREQUENCY MODULATION CONTROLS

THE MS-SERIES

When Korg set out to create the new
MS-20 synthesizer, the idea was to build a
professional, fully variable instrument for the
serious synthesist that would be a cut above
the rest.

Korg built in two VCO's, two VCF's, two
VCA's, two EG's, an MGILFQ), a sample and
hold circuit, extra noise generators and much
more. {(We're showing you the essential con-
trols of the MS-20 so you can compare it, fea-
ture-for-feature, with anything on the market.)

It you're satisfied that the MS5-20
compares favorably even to synthesizers cost-

“n Rﬁ Puts Synthesizers within reach.

Unicord Division of Guif & Western Manufacturing Company, 75 Frost Street, Westbury, N.¥. 11590

PROGRAMMAEBLE
SECOND VCA

For controfing modula-
Iron geplh, sampie and
NnoWd, expression, efc,

PROGRAMMARBLE
SAMPLE AND HOLD
For “random” or “slepped™
patlerns,

EXTERNAL SIGNAL
PROCESSOR MODULE
Contains advanced envelope
and pitch foflower, allowing
any external instrument lo
actually “play” the M5-20
Module consists of pre-amp,
variable bandpass filter,
pitch-to-volfage converter,
envelape-lo-valage converl-
ef, arnd variable threshoid
trigeer detector. Outpuls in
clude ampiified/fitered sig
nals, pifch condrol voltage,
VOILME control valfage and
{rigger oulput

Ing far more (there's really nothing like the
M3-20 1n its price range), then consider what
makes the MS-20 truly incomparable!

The MS-20 contains a built-in Exter-
nal Signal Processor module that lets any
external instrument actually “play” the syn-
thesizer! (To purchase this feature separately,
you'd have to pay more than the entire pur-
chase price of the MS-20.)

Considered solely as a keyboard syn-
thesizer, the MS-20 stands above all the
competition. But, with its ESP module, Korg
has taken the M5-20 a quantum step beyond.




BRSA P-4700/] POLYPHONIC... 0f Course!

SYNTHESIZER/COMPUTER

o PROGRAM
But that's just the beginning, because only PAIA Synthesizer/Computers N
Allow you to use any of a growing number of personality programs. SCORE EVENT TRANS || REPT
Including: L
POLY SEQUE - a 4 voice sequencer. PLAY
POLYPHONIC COMPOSERS &

MUS 1.0 - 2 16 voice polyphonic PINK TUNES- Composes 4 part harmonies CONT w SINGL
synthesizer with software transient PINK FREUD - Composes 4 part canons, B

generators, SPECIAL EFFECTS EHIAL

SEQUENCERS SHAZAM - Multiple keyboard split and

SEQUE 1.0 - a general purpose mono-  chorusing, LOAD  SAVE NORMAL
tonic sequencer. . AND MANY MORE COMING SOON!
The P-4700/7 Synthesizer/Computer package Intelligent Keyboard with 8700 Computer Controller
includes the following module complement: two boused in stardy vinyl covered road cases, DOWN
4710 Ba!afnmi Moeiul ator ‘.’E.-\E, 4711 Stereo 5 System firmware includes: PIEBUG - system mof-
:umc-:lrtr; ;;EIEEKE:;J ?Eiﬂ -r;']_ '?11: Trifgtlmfﬁ 11:;;? iL-:-rI:I POT-SHOT - cassette Interface and MUS 1.0 4

o AT alti- 'CFa, 4 ADE e . gl y
Generator, 2720-5 Control Oscillator/Nofse Source, Ml:mr itk i:1.z:y5t::~m _""'n
ATE0 Digital to Anslop Converter, 8781 QuASH P-4700/7 Syntheaizer/Computer Kit ., ... $749, 00 Eﬂﬂ
{Quad Addressable Sample & Hold), and the 8782 Includes all lsted software  (shippedjreight collect) [, E"t T"‘E-Eq

AR A e e eE RS AR R R R AR R R R E R E R R E "R WE R FE W _J
: () Sounds Intriguing, but I need a lot more information. Please send the most recent edition of & e ~
5 your "Friendly Sories About Computers/Synthealzers” ... ........... 23, 0 postpaid "
* (} Please also send complete instruction manual set for the P-4700/T .. ... .. ... ...... 10,00 . 'REST
- irefundable upon purchase of P-4700/7 Kit) e X
* () Tvebeen with you all along, Flease sond complete P-4700/7 Synthesizer/Computer Kit, . ) = -
= i 749,00 .., shipped fredght collect . .. .....c0ceeuisnasn. F T}’piﬂ&l control panel
> = configuration
« Harne: a —
- Addross: . Dﬁﬁ:‘ -
e b o : & <% [POMA ELECTRONICS. INC.
' Visa/BAC Master Charge Card Ko - G's' 1020 WEST WILSHIRE BLVD.
» Expiration date: - = ’ OKLAHOMA CITY, OKLAHOMA 73116
: PRAM ELECTROMICS DEFT. 1020, WILSHIRE BLVD,. OXLAHOMACITY, 0K 73115 (sfenabure) (405) 843-9626
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