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NO STRINGS
ATTACHED!

It's the greatest advance in electric
instruments since Les Paul. ..

there’s now no need for a cord
between your instrument and its amp.

Schaffer-Vega Diversity Systems,

for all instruments and hand-held mics
guarantee a minimum 100 yard
performing range, give complete
protection against electric shock,
and — — — it's no gimmick — — —
make no compromise in your sound.

Since June, over 50 major bands
have gone wireless, and every one
of them has done it with SVDS — — —
EVERY ONE of them.

We're already standard performing
equipment for Stephen Stills, Kiss,
steve Miller, Ted Nugent, Foreigner,
Peter Frampton, Heart, Derringer,

AC/DC, Amernica, Commodores, Nelkiar,

Mahogony Rush, E.L.O., Peter Gabriel,
Fifth Dimension, Earth Wind & Fire,
The Beachboys, and Thin Lizzy.

Get rnd of the limitations of cords
for once and for all...you can enter
the house from behind, playing all

the way, and never get shocked again

Call....or send $1 for complete specs.

oWD5 instrument systems §$3300:
Operatng Manual 55

g .'.:' :
!y Lk e
. A1
L J e

-3'35'5:' " The instantly famous Schaffer-Vega Diversity

System gives you control of space---and
lots of new performing possibilities.

Less than half a mile from the womb that
spawned SVDS is the nest of Eventide: the
world's foremost manufacturer of exotic
time domain modifiers. So we're also the
one stop you can make to master time.

The Ken Schaffer Group is one of the world's
major suppliers of top—-of-the-line

special effects equipment. Particularly,
Eventide Digital Delay (1745M), the
Eventide Harmonizer M, Instant Flanger ™

and Amazing Omnipressor ™. We've supplied

hundreds of major bands and studios.

Normally kept on stock for immediate
delivery. We also offer a number ot
exclusive custom modifications which make
the entire Eventide line even more versatile
in both live and studio application.
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Eventide is the standard delay equipment
for nearly every major studio on six
continents. It's the secret behind dozens of
special effects you hear in live concert
with nearly every major band. It's far

and away the best.

(List Prices: Model 1745M 54100 Pitch Change Module $850;

Additional Plu?—lln independent delay outputs $550;
Harmonizer, all options, 51865; Polyphonic Harmonizer

Keyboard $600; Instant Flanger 5415; Omnipressor $600).

Complete Operating Manuals (@ $5 each.

Time and Space.
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10 East 49th Street « New York, New York 10017 « (212) 371-2335
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Thank You John

Nov./Dec. just arrived.
Book looks good, interview
looks good, ad looks good.
But, what really is the most
impressive is the letter and

the field of electronic

music. The only problem is,
no newsstands carry vour
magazine! So, [ subscribed
and just got my first

issue, Vol. 2, #2 and

reply “Can’t Please Them

\LET1

am very pleased.

All.” Beautitul.

Keep up the good
work. | look forward

Keep goin’

John Simonton

PAIA Flectronics, Inc.
Oklahoma City, OK.

Correction Please

A correction to Danny Soter's
Synthesis column, March/ April
1977: The triangle wave does not
have all of the harmonics, [t
contains only the odd multiples,
exactly as does the square wave.
The difference between the bwo is
that a triangle wave harmonics
amplitude is only 1/n* of the
Fundamental's amplitude, while
the square wave harmonic is much
louder, 1/n. The letter “n” simply
stands for the number ot the
harmonic, i.e., the multiple,

Sincerely,
Reynold Weidenaar
Cleveland, Ohio

Thank you for correcting my
ouversight. Ed.

How About. . ..

Consider the benefits of
producing recorded sound sheels or
tapes as an integral part of your
magarzine (lot the subscribers under-
write it). Such poignancy! Truly a
unigue “synaptic’” new media
process . . . literally inter-
cannecting the medium with the
message with the molecules, so
to speak.

Tom Gibbs
Austin, Texas

User Orientation

| find vour magazine makes all
others who even remotely try to deal
with synthesizers as trivial and
tflimsy at best. On the other hand
Synapse does not seem to be linked
into any particular machine
construct. 1t deals with the
conceptual building blocks of
systems and configurations. [ Find
this may prompt many people to
start tearing at their mass-produced
synthesizers to put in the necessary
input/oulput functions For Lheir
cwn personally oriented machines
(I fee] this is good—one needs to
teel at- home in his/her own spacel.
[t will also stimulate the market to
pul oul more user orienbed
machines, Anyway, [ enjoy
someone not cutling corners when
describing functions {and possible
functions). Keep it up.

Gilbert P. Kettles Jr,
[lhaca, MN.Y.

Technical And Aesthetic

As an electrical engineering
student at Tukbts University,
clectronic music student at the New

and an
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England Conservatory, T am

very pleased to discover that a
magazine exists which is concerned
with bath the technical and

artistic aspects ot electronic music.

Although most people would
probably associate electronic music
with the cliched use of synthesizers
by many ruck performers, it is
gratifyving to see (at least in the
issue | boupht) that vour record
reviewers devote some space to
whal must comparatively seem
like obscure works of “that
avanl-garde stuff.”

While [ did find the interviews
with the more popular artists
interesting {specifically, Vol. 2, #1),
and detinitely worlhwhile, 1

think that some form of articles
about the aforementioned would
indeed be wvital to at least remind
people of the more abstract origins
and potential that the catch-all,
presently strained term “electronic
music” is today.

Very sincerely yvours,

Robert |. DiCamillo

Medford, Ma.

Next issue will feature an
interaiew with Jean Claude Risset,
composer and director of IRCAM's
Computer Department. Also
featured will be synthesist Jean-
Michele Jarre. [ hope Synapse is
lving wpr o its name. Reader feed-
back is the best way to be sure.
Thanks for yours. Ed.

: to Be very imp

Here is the first Synapse of 1978, a year we expect:
ortunt for electronic music.: Twenty
"ﬂ'ﬂy: mto ?E will be the National Association of
-Music Mfrr:ﬁﬂnts annual Westem Mnrket Con-

"ﬂenhcrr] The. convention, to be held for three dﬂy& at Dﬁnfyfﬂnd
will feature the produrt lines of most musical instrigment and equip-
‘ment manufacturers. MNAMM can usually be counted on For some
interesting product ﬂﬂveﬂtﬂgs and ‘Sym:l;:rse duﬂ be E;Frem ml.ri o j
miss @ thing.

We expect ta g.ee. mush dﬂﬂ&!ﬂpﬂwﬂt m. t.rt.e :ﬂi‘i*rfﬁc'p of- dig:mi'

and analog glectronics, as well as totally :figttaf music systents.

Another area of continued .::fﬂ-rlefﬂpmem will ke that of alternative

controllers for synthesizer. Activity in interfacing. traditional nstru-
mEnts to Syﬂfhﬁum has ‘already been considerable but the syn-

-thrﬁzmr still lacks & mﬂtmﬂ&i‘ to call its ot An advance in that
- area alone could malce this an unfnrgﬁﬁﬂ!ﬂe year. -

[Dther areas that we hape will. rf:ﬂﬂﬂ;ri-ue to. -:iﬁa#iﬁp are Hie sb:m—-

- dardization of i iargon. for electronic music in _ti-_”‘f‘fﬂl"l‘itiﬂtg, COMposing
“and mnﬁufﬂrturmg increqsed mpnbrhhﬁs for interfacing all brands
of synthesizers; and a m::mm:rﬂnl vum!minru n:-*’ a:[ertru:mm musm

E?-::lﬂi an the Ié‘"i'.JEl af putc&es and ;::':E'r_‘e.s
Synapse will, of course, o its best to m:ﬂ:e 1978 g mﬂmumbw-

year by continuing to expand its coverage of all aspects crj‘ electromic |
music and by presenting the material i un ever improving formm

And don't heﬁamw to send &t@gﬁﬁwﬁ as H‘wy are ﬂecﬂsmry artdd
welcomied,

Before this year gets furrif-ier o, we would I:il-a.F to thank our
umtérs artists, - photographers, cﬂrragpﬂﬂd@ufs

i Cadvertisers, . dis-
tributors, vendors, and especially our readers; all of thom, by their

: .im:t

interest and suppnrf I-tg'r_rz creﬂ-m::!' an Efé'.:fmmc' musﬁ: mﬂg::zme at:

ﬂ'”’ A“E'““ & E'ng Lynner
Gt Pubhshf;rs i
. January 1, 1978

personally would like to see
pccasional articles dealing with

the major artistic and lechnical
achievements by the pioneers of the
1950's and 1960's which many a
time has caused the cutgrowth and
development of those systems
which are so commonly used in the
popular mainstream. If vour
publication’s claim of being “the
electronic music magazine” is bo be
consistently upheld, then | would

Back Issues

You state that it vou get enough
requests that you will possibly
reprint youi sold-oul issues. Well,
besides myself [ can think of at least
ten other friends whoe would love
to be able to own a copy of these
issucs. Flease do reprint them. |
must commend vou on vour
excellent publication and | am
incredibly pleased that there is a
magazine of such high caliber in

to many more fine

issues in the future. How about an
article on HBrian Eno or a “coming
soon” column on future issues.
Just a tew ideas I can think of.
Well, thank vou for your contribu-
tion to the enhancement of my
clectronic music knowledsze and 1
will detinitely turn more people
on to your tine publication. One
other thing. How about a mailing
envelope For subscribers? | like to
keep my magazines in good shape
and the mail destrays the covers
all the time.

Thanks very much

Andrew Schlesinger

[thaca, N.¥.

This issue’s subscription ad
offers a new, first class postage
(mailing envelope included)
subscription that may interest you

1 other Synapse readers. A
and other Synapse readers
similar subscription is being offered

for foreign readers.

Synapse can be found on news
stands in many areas of the country
and we are warking hard to find
distributors and ouflets in the
remaining areas. If Synapse is not
sold where vou buy magazines,
tell them you would like to
purchase Synapse there and give
them our address if you can. A
newsstand dealer carries what his
custamers want to read, so let them
kriowo what you want. Ed.

Small World

Call it coincidence or whatever,
Lhal there is now a magazine of
electronic music entitled Synapse.
You may be interested to know thal
the Synapse New Music Chamber
knsemble has been performing
concerts of new music in weslern
Canada since March, 1974,

Thank you very much for your
consideration. | remain

Yours sincerely,
1A, Ozipko
Fdmonton, Alberta

Thanks for vour letter. [1's
pledasure to be in such good
COTRPUNY, Ed.

Valuable Information

I have recently purchased the
E-mu Syslems 4060 Synthesizer
with three voices as a starter. [ also
have an ARP 2600 which T've
interfaced to the E-mu. I have
read a few issues of vour magazine
and think it's a most welcome
source of valuable inflormation.
Good luck to you all and keep up
thiwe HHI.JL] work .

Burt Alcanlara
Ni;"'r"-.' \r-(lr'lt._ ..h"'\:-‘ll:..




has been manufacturing
Polyphonic Synthesizers for the professional music
market for two vears. During that penod Oberheim
Synthesizers have managed to find their way to the
fnest kevbhoardists around. Who, in turn have
created some of the best music recently released.
Consequently Oberheim has become one of the
most respected electronic music compames m the
world. At times it seems by accident, luck or
chance that it all happened so quickly. However,
when examined more closely realily emerges.
Oberheim addresses the professionals’ needs for
creative expression with roadable equipment at the
forefront of technology:

This philosaphy in product development is again
exhibited in the introduction of the fully program-
mable lead synthesizer “The OB-1" The OB-1 com-
hines the simplicity of a preset synthesizer with the
versatility of a variable synthesizer vet you're not

"frih:- fdcmrv presets {which are probably
some engineer s idea of what a particular sound
should sound like). The OB-1 does come pre-
patched from the factory for those who aren't into
patching right away, so you can immediately use it
while you learn the machine, Should you never get
mto tweaking and turning knobs, cassette tapes will
be available (within a few mmllhh} along with a tape
interface device which will allow vou to re-program
vour machine with a variety of sounds.

On the other hand, being a totally variable synthe-
sizer, those who wish to create their own sounds
can! When you achieve the sound you want you can
store it in the memory of the OB-1 by simply touch-
mg two buttons. The patch will remain there until
you write over it with a new patch of your own
design or one via the soon o be available cassette
tapes from Oberheim.

Oberheim
' Some Things Are Better Thun Others

Oberbeim Electrondes, Ine., Dept.O1
1549 9th St., Santa Monica, CA 90301
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.. . Synapse has extended the dead-
line tor entering the Synapse/Viking
Give Away to February 25 1978 T
To win a free custom re-packaging G

of any two of your Keyboards (plus ran
wmodifiers) in a heavy duty road and :
performance case, send postcards
anly to: Synapse/Viking Give
Away, 2829 Hyans 5¢., LA, CA
0026, Enter as many fimes as vou
like but remember, entries received
in subscription envelopes are auto-
matically disqualified. . ..., ......

i e T L o, T s e i T RO e - e e |
.. . Furman Sound (distributed by |
Rothehild Musical Instruments) has ;
released the TX-2, a tunable cross-
over and band pass filter. The unit
is promoted as being for P.A. and
concert loud speaker systems, stu-

PHOTOGRAPH BY EVE KESSLER

Educated at Cambridge University, and a former
pupil of Karlheinz Stockhausen and Morton Subotnick,

electronic music composer Jay Ellington Lee is currently
bused in lower Manhattan, where he divides his time between
serious compositional work and more commercial music. The
latter is particularly prominent in commercials, including assign-
ments for Shimano Bicycles, IBM, Time-Life, Xerox and Pepsi
Furman Sound TX-2 tunable Cola. Lee also composes film scores, many of which have won
crossover and bandpass awards, and include the upcoming AVCO-Embassy release, Tem-
filter. ple of Time.

Lee's non-commercial works include a soon to be released
electronic music album. The disc will be the result of many years
of evolving technigque, closely connected with Lee’s involvement
in developing many design concepts for E-mu Modular Systems.
Significantly, amongst Lee's equipment is a massive E-mu digitally
controlled analog synthesizer. Its memaory system can hold up to
512 words, which can be loaded by the keyboard and stored on
cassette tape. If @ composition takes more words than the memory
can hold, the tape allows additional storage of thousands of
words. As a result, one can store a complete composition on tape,
which can then be fed into the memory at any time,

A device called a tape sync pulse counter, made by Ampersand
Company, is used to make a click track for the precise length of
the composition. The click track is used to gate the memory or the
transient generators in order to advance the memory. The multi-
track tape machine is modified to accept a digital signal so that a
pulse can turn the recorder automatically into record mode. When
the memaory runs out, a pulse stops the recorder and a new section
of memory is loaded. The process can be repeated as many times
as required, and using this method all parts of the composition are
kept in proper sync. The Ampersand tape sync pulse counter can
also provide a divide pulse so that one can create polyrhythms
and complex rhythm patterns.

The vesult of this highly refined technique is a particularly
original music of rich timbral gquality and delicately executed
orchestration. Lee feels that the particular hardware used in each
piece is dictated by the music, and he buys or builds new devices
to fully realize his ideas. To facilitate more advanced production,
in the near future Lee plans to have a full 16 track studio, especial-
ly set up for electronic music and open for use by other composers
all aspects of the music biz (from the and musicians at low fmurfy cost. Lee feels that the studio will
musician's point of view) including: help PE':I"FIE who fi‘?“f hﬂ?‘e complete access to equipment to
management, contracts, concert create higher quality material. = i
promation, concert production, re- ) Lee also F’!\‘IF{S to perform live n the near ﬁ_nture. This will
cording, songwriting, and equip- involve modifying the E-mu so that it has the ability to read and
ment. Although the magazine is wﬁtersfmu!mneﬂu‘s?y, allowing Lee to perform his works in real
directed to and draws upon the bay time in a concert situation, his preferred medium. With the ability
area community, the contents are of to perform live, Lee also hopes to do workshops for adults and
value to any contemporary musi- children alike, hopefully widening the acceptance of real time
cian. Drop them a line and include electronic music through educational example.

$3.00 for the current issue. .. . ..

dio monitor systems and as a band
pass filter, The system is funable
from 20 to 20,000 Hz. and can be
used as a stereo bi-ump or g rHono
tri-amp. The manufacturer lists the
retail price at $250.00. ., ..........

. . . Continuing in the tradition of
alternatives to industry and aca-
dernic settings for music production,
Bay Area Synthesis Studios {BASS)
have opened a multi-track studio
with a large E-mu modular synthe-
sizer. The studio, directed by An-
thony Catania, will offer its facili-
ties to composers us an aid fo con-
tinue work after normal channels
have been exhausted, or groduated
from, as the case may be. For more
information, please contact BASS,
37 Sussex, San Froncisco, Cal.
L4 3 U i R

... Synapse recommends Music
Works (83 McAllister 5t., Room
403, San Francisco, Cal. 94102) for
musicians that don't want to truck
their music out in ignorance. This
very attractive magazine discusses

Carter Thomas
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. . . As are most areas of the coun-
try, San Francisco is bristling with
srall recording studio activity but
with a twist. More and more studios
promote synthesizers as their spe-
cilty, | suppose it's mno surprise,
since you will find a lot of familiar
faces in the synthesizer studio after
visiting the recording studio of the
same university or college. For the
record, for 8-fracks, centact: Short
Circuit Productions, (415} 864-9357,
. . . New und of interest from Ana-
log/Digital Associates is the Final
Phase phase shifler. As is their tra-
dition, control voltages are accepted
by the system allowing considerable
advantage over normal foot pedals.
New to the design (when comparing

Final Phase by Analog
Digital Associates.

to the Flanger) is a foot switch to
change from voltage control to
gutomatic or system control: a
small but meaningful advance, Ke-
tail price of the Final Phase alone is
e R L

. . . For those readers with a special
interest in European “new music,
send for a copy of the Feedback
Papers (Feedback 5Studio Verlag
Kiln, Center Strasse 23, West Ger-
muany). The works and thoughts of
many contemporary musicians (not
all German) are explored from an
unusual standpoint, making the re-
sult all the more interesting. . . ... ..
. . . A.R.C. Publications has recent-
lv released Desert Plants: Conversa-
tions with Twenty-Three American
Musicians, by Walter Zimmerman.
The book, as the sub-tille explains,
tncludes conversations with many
important if not influential Ameri-
can composers, The information is
well overdue, to be sure, and a look
through the book will acquaint you
with who is wha in one area of
contemporary  American  music.
Send $9.50 to: A.R.C. Publications,
Aesthetic Research Centre of Can-
ada, P.Q. Box 3044, Vancouver,
B.C. V6B 3X5. Thank you Canada

Continued on page 7




FINALLY.,

You're a keyboard
player, and a good onec.
That’s why vou deserve
a 5y nthesizer that oIvVes
yvou control. One that
[L‘:[}UHIIH Lo your
hands, and the tech
nigue you've perteeter
instrument that allows ami en-
courages creativity, and lets you
play mausic. In short, the all-new
Yamaha CS-80 Polyphonie
synthesizer.

The C5-80 15 veloeity sensi-
tive and pressure sensitive. The
volume and brightness, as well
45 the character of the sound is
in your hands.

You have eontrol not only
over the notes vou play, but also
the 22 internal preprogrammed
voices, including Strings, Brass,
Clavichord, Organ, Electric
Piano, Electric Bass and Guitar.
The voicings and sellings are

A SYNTHESIZER .
THAT PLAYS AS
GOOD AS YOU DO.

easy. But vour creativity is
never {,,f}m}}rumlm_td. deubt. en-
velope characteristies, filters and
equalization, vibralo, pitch and
touch response so that you gel
your taste, not somebody elses.

€ YAMAHA

P.0O. Box 6600, Buena Park, CA 90622

Four memory banks
you summon the
vmf_'r:!.a you 've created
and preprogrammed.
Because the CS-80
is a polvphonie
synthesizer, eight
notes can be played simul-
taneously, generated by 16
oscillators. And with two
channels you get the added
flexibility of producing two dif-
ferent voices in any mix yvou
want.

You'd expecl aone-ol-a-kind
syvnthesizer to come from the
people who've been perfecting
musical instruments for nearly
a century. Write for a free
brochure. Or try a first: play
music on a polyphonic synthe-
sizer. The CS-8(0). Or try the
CS-60, or the CS-30. They're all
polyphonie, and they're all at
yvour Yamaha dealer.
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Continued from page 4

for a bit of American history.

.. . Sequential Circuits will unveil,
at this month’s NAMM Western
Market Show, a new polyphonic
synthesizer named the Prophet. The
Prophet is available in 5 and 10
voice versions with 50 program-
mable pre-sets (programmed at the
factory but re-programmable by the
user). The unit is controlled by a
micro-computer and features pitch
and modulation wheels, programs

New Sequencial Circuits
polyphonic Prophet-5.

modifiable in real time, a memory
power back-up unit allowing the in-
strument to be turned off without
crasing the stored patches, and a 5
octave keyboard. The 5 voice ver-

sion (10 oscillators) is expected to
list for under $3000.00. Although
no retail price has been committed
for the 10 poice version, manufac-
turers’ literafure states that the con-
version from 5 to 10 voices is literai-
lv as simple as adding one printed
o 1y TR e vt RN B

oo A new record series featuring
contemporary music s being re-
leased by Lovely Music, Ltd., 463
West St,. New York, N.Y. 10014.
Slated for release at this time are,
Private Paris by Robert Ashley,
Figure in a Clearing by David Behr-
man, Star Jaws by Peter Gordon,
Vermal Egquinox by Jon Hassell,
Music on a Long Thin Wire by Al-
vin Lucier, Key by Meredith Monk
and Out of the Blue by "Blue” Gene
.. If you live in Michigan and vou
don't know about Michigan Music,
u monthly music magazine, you're
missing out. I#'s exactly what every
urea needs, a media that is not so
big that it loses sight of the indige-
nous music scene. Everything from
the Detroit Symphony Orchestra to
local club acts are covered. White
to: Michigan Music, Boxr 724, De-
g T )R 1 R
. . . Wasatch Music Systems has re-
cently released their professional

Flanger 900-A by Wasatch,

line of aqudio devices. Included are
the B800-A Dual Band Equalizer,
850-1 Single 28 Band Equalizer, B80-
A & Section Parametric Equalizer,
900-A Voltage Controlled Flanger,
950-A Voltage Controlled Phaser,
and the 990-A Dual Tracking Power
Supply. All units mount in the
standard 19" racks. ... ..

.. Solid State Music is markeling
a series of chips housing complete
module functions normally found in
a synthesizer. The first of these
chips {desighed by E-mu Systems)
is the Dual Linear-Antilog Voltage
Controlled Amplifier (S5M 2020).
Among the applications listed for
this 5750 chip are, 2 and 4 qua-
drant multipliers, dividers, voltage
controlled filters, companders, and
equalizers. The Voltage Controlled
Oscillator (SSM 2030) sells for

T 5

510.00 each and features simulta-
neous sawtooth, triangle, and pulse
outputs; voltage control of the pulse
duty cycle; and simultaneous expo-
nential and proportionsl linear
sweep inputs. The Voltage Con-
trolled Filter Circuit (55M 2040)
may be used for the following types
of filters: lowpass, bandpuass, high-
pass, allpass notch, biguad, state
variable, sallen & key, and cauer,
as well as parametric equalizers,
phase shifters, and as a sine wave
VIC(. The chip lists for 510.00 The
Voltape Controlled Transient Gen-
erator (SSM 2050 [lists for $10.00
and offers the full ADSR response.
The chips offer inexpensive and
high quality functions to both pro
fessional and personal applications
in music and other industries. . . . .

Continued on page 10
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controlled.

If you've had to put up with noisy flangers and phasers and are bored
with the standard back-and-forth sweep they offer, then hookup your

synthesizer, axe, bass, mic, or keyboard to the most popular sound
modifier on the West Coast, the A/DA FLANGER.

Prefarred by studio musicians and engineers over digital rack-mount
units for performance, dependability and guietness, the A/DA
FLANGER"s sophisticated circuitry eliminatas the ‘‘characteristic”
backgraund noise found in all other analog flangers. And for
extremealy low noise applications like recording, the THRESH-
OLD control may be adjusted to eliminate any minute amount of
residual noise without impeding ar sgquelching the original signal.

The anly flanger capable of true voltage controlled delay, the A/DA
FLANGER may be triggered, swept, tuned ta a resanance fraquancy
or modulated with your synthesizer control valtage for an infinite
selection of sound effects. Also, you may use our accessory foot
padal, CONTROL PEDAL A, to control the delay time. Other
unigue featuras include an EVEN/ODD HARMONICS selector, that
virtually doubles the range of sound effects, automatic sweep that
may be set between a fast 0.1 second vibrato to a very slow 25 sec-
ond sweep cycle,

Housed in a rugged sand-cast aluminum case with recessed controls,
the A/DA FLANGER has brought flanging, phasing, vibrato, rotating
speaker effects, Doppler effects and notch filtering to their ultimate
refinement. The A/DA FLAMNGER, it's quiet and voltage controlled!

Please call or write us for further information and the name of the
dealer nearest you.

AMALOG/DIGITAL ASSOCIATES
2316 Fourth St., Berkeley, CA. 94710

(415) 548-1311

»A/DR P

8 JANUARY/FEBRLIARY 1978

Profile: Khrms Sciﬁ-.cf;e

Continued from page 56

Fl

record buyers prefer English “poprock” or "American imports,”

“Irrlicht” ‘was followed up by a double LP, "Cyborg" and
although neither album had real commercial success, their inno-
vative quality was guite marked, At this stage Schulze began to
explore the use of new instruments, in preparation for a solo
concert career which began with a French tour, followed by a few
concerts in Germany. Equipment included Arp’s 2600 and Odys-
sey, an EMS Synthi A, and assorted keyboards by Crumar and
Farfisa. In addition Schulze featured a "Sequencer Synthanorma,”
built by two of his friends.

Nineteen seventy-five saw the consolidation of Schulze's solo
career: the release of his fourth album, and a meeting with a
lapanese group called the "Far East Family Band,” in Hamburg,
During the summer Schulze produced their first album, "Nippon-
jin,” which combines the influences of Pink Floyd with a more
indigenaus Japanese flavor. Schulze however managed to instill
much of his own identity into the final product. Around this time,
Schulze was working on his fifth LP, “Time Wind," perhaps a
milestone in his caréer, incorporating heavily atmosphere pas-

sAges.

Mouing away from Berlin to the German countryside, Schulze
developed a second studio in rather more crealive surroundings,
and also managed to fit-in tours of Italy and Switzerland in the
autumn of 1975 and the production of the "Far East Family
Band'’s’ second album, this time in England. Perhaps a more
significant collaboration was Schulze’s participation in Stomu
Yamashta's “Go" project. By December 1975, '"Time Wind" had
etitered the French and Dutch charts, bringing a successful close to
Schulze's most productive year.

I the first few months of 1976, Schulze devoted time to work
on his next LP. and aglso a visit to England to record the "Go™
project with Yamashta, Steve Winwood, and others. In Mauarch,
“Time Wind” was awarded the "International Grand Prix du
[Hsgue, - @ fine curtain rafser for the sixth LP, "Moondawn,”
released shortly afterwards. "Moondawn" features Schulze’s use
of sequencer, thick string and organ statements, and the drum-
ming of Harald Grosskopf. The latter accompanied Schulze in
concerts throughout the year. By this stage, Schulze had begun fo
build up a large following, aided partly by the "Go” concerts
which brought him prominence with a wider audience.

Schulze's next project was to score a soft core European skin-
flick (released early 1977), the music of which can be found on the
album, "Body Love,” an interesting experiment involving erotical-
ly rhythmic sequencer patterns and ﬁc-wiﬂﬁﬂstr:'ng and voice pas-
sages, Looking back, [ have been somewhat vague on Schulze’s
actual style of music. Let us begin by quoting Schulze himself:
“My music rises spontaneously. I improvise. Experience, technical
and emotional, forms the standards, structures of my music,
which people signify as my ‘style.”” Most of Schulze’s composi-
tions are long, usually the entire side of an LP, thus allowing him
to develop his ideas fully. Most of his compositions begin delicate-
ly, opening with high frequency events mixed with thought-
provoking sounds, easing the listener into his own musically
cerebral space. From lhese sounds emerge string synthesizers,
played very emotionally, overlaying the other keyboards, which




A Message

of Great Importance
to Musicians.

Korg proudly announces the most ad-
vanced technological achievement in
the history of electronic music: The
PLS (Professional Laboratory Systems)
Polyphonic Synthesizer Group. De-
veloped by some of the world’s most
brilliant electronic engineers, the Korg
Polyphonic Synthesizers mark the
dawn of a new age of musical creativ-
ity. You've heard that before. But now
for the first time Korg’s made it true.

The Korg methodology is unique.
First, we use synthesizer technology,
not a restrictive organ type approach.
Then, we don’t limit the number of
notes you can play simultaneously.
The PLS Synthesizersare truly and to-
tally polyphonic. Play all 48 notes at

having 48 mini synthesizers at your
fingertips.

Each key triggers its own dynamic
filter, envelope generator, and VCA.
That means independent articulation
of each note. But that’s just the begin-
ning. The PLS Synthesizers are
modular. Expandable. Totally inter-
faceable. Patchable. They feature
polyphonic, voltage-controlled sample
and hold. Plus a host of exclusive,
dazzling features we can’t begin to dis-
Cuss.

You'll find the same unparalleled
quality, creative technology, and out-
standing value in every Korg product.
If you're looking for a synthesizer,
consider Korg, the keys

once and you'll experience the thrill of  to creation.

Another superstar of sound
from Unicord.

75 Frost Street
Westbury, N.Y. 11590

Sold in Canada by Erikson Music Co.; Montreal
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. provide a bn:‘ir:gmm:d :fmne Scﬁuize is wiming at developing
_another’ d'mﬁnmn, extended by his extensive use of the echo
. machine, which serves to enhance his sequencer patterns. :
. Thus the delicate introduction evolves into a fuller sound, and

: Sr.‘mizs expands this with improvisations on lead synthesizer,
. Howing: with key changes of echoed sequences and string synthe-

_ sizer. He will tnke subtle or sudden changes in mood, fOpe_ﬁ;Hy '
prmfuciﬁg related changes in the thought patterns of the listener.
- Itisextremely difficult to describe Schulze's music. Because it is
; :hig}:]‘y! individual, obvivusly the best way to understand his style

- is to listen and judge for oneself. A good reference point would be
-'*:;”eragﬁs " his latest album, and an excellent example of the grow-
. ing maturity of emotional content mentioned earlier. Schulze uses
a multitude of equipment to paint mental pictures, seen on side
- one; where he works with a thick layer of timbres undulating into
' amoving blend of harmonies. Side two opens with a progression
~ of various seqyfﬂcsrpnf;erﬂs and timbres, multi-layered in typi-
'-'."'_mﬂ Schulze style, with tasteful use of echo and phasing.
- Schulze’s own sleeve notes to the album expand this ]Furrher
o “P&“Ius:tc to me is the background of a mental picture, but the exact
~interpretation must be done by the listener. Hence the music is
only half composed and the listener Inmse!‘f should attack the
. composition to gﬁm a mental repercussion.” The listerier has to
. add fieaning, and as Schulze goes on fo say, "Of course my
o m;::'ﬂs:tmﬁ is iri @ basic divection which is my own creativity, but
1 think it leaves space for interpretation. This is perhaps why

e P i =
: ) =] = Ny i | : _people love or hate my music. Some people don't invest mtu
/.‘ o _l'-: l* 5 5* £ \.‘,:r !: ‘. \ i fhings ;_f no nmi‘#f‘mi pmfit is to E?E hmi unaware of mental joys.’
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Looking for something unique '[Hﬂﬂﬂsripﬁ}‘ | j ; ;

: AE;H Ra Tﬂﬂ'}j;wi “Ash Ra Tempel” PLD 6059, “Join Inn"" PLD
: 'ﬁﬂdl‘ Tangerine Dreani: “Electronic Meditations” Oh 556.004; |
© Solo LPS Mirage ILPS. 94561; “Body Love” Met. 600.047; "Moon- ||

. dawn” ISA. 9001; "Time Wind" CA. 2006, “Blackdance” CA.

- 2003; “Picture Music” fS.r"’t 9007; “Cyborg” ISA. 9005/6: “Tre-
licht” PLD 5095; With Go: "GO TOO” AB 4138 "GQ" ILPS
from other manufacturers, they - 9387: Production on Far East Family Band "Nlppun]m" Vert. 6370
wouldn’t have needed to look us up -_'_555 Pﬁt‘mS 5“1&‘9 Hﬂfm’* M"ﬂ”

Aside from our broad line of standards,
we specialize in developing instrumen-
tation not available elsewhere

in a system? Most of our customers
were, befare they found us.

There's a good reason for this:
if what they wanted was available

one 16 channel digital music syn-
thesizer (with interface), a 6l-note

Continued from page 7
. Dataton, a Swedish swnthesiz-

in the market. er manufacturer, has released the | C/C Clavier, and a Synclavier Con-
Dataton System 3000 micro-pro- trol Panel, with LED digital display.
cessar controlled synthesizer, Mod- The basic system is priced af

If you're one of the great majority

v 4 f $13,250.00. Featured are 16 digital
of musicians and composers who've

sound generators, allowing linear

ule complement includes: Quad In-
put Amplifier 3001, Quad Sound

never heard of us, you owe it to

yourself to get in touch. We’'ll send

a packet of brochures on the synthesizers,
mixdown equipment, audio processing
systems and modules we carry as a
standard product line. If you still don’t
see what you're looking for, write us or
call (206) 542-8041. We maintain a low-
volume prototyping facility that can carry
vour idea from design through packaging.

modules, systems
and prototype designs
for musicians and composers.

kb electronic music instrumentation
p.o. box 27
edmonds, wa 98020
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Generator 3002, Noise Generalor
3004, Stereo QOctave Filter 3101,
Stereo Reverk Unit 3102, Quad Uni-
versal Filter 3101, Quad Envelope
Shaper 3104, Ring Modulator 3105,

Master Mixer 3201, Sub Mixer |

3201, Duwl Panorama Unit 3203,
Program Sequencer 3301, D-A Con-
verter Bank 3302, and a Force-
Sensitive Keyboard 3310, All of the
rodules can be hooked directly to-
eether forming one large board, or
may be hooked in differeni config-
urations using patch cords. The unit
is promoted for use in sound gene-
ration, mixing, and edifing, as well
as a controller for tape recorders,
slide projectors, and lighling equip-
ment. The Program Sequericer uses

i Motorole MC 6800 micro-pro- |

CESS0T, & ae e

Mew Fngland Digital Corporation |

has announced the release of the
Synclavier Digital Synthesizer,
Their "Basic Digital Music Systern”
includes the New England Digitul
Corp. Model A Computer System
with 16K words of main memory.

FM and 1000 steps per oclave reso-
lution. The Amnalog Distribution
Network consists of 4 studio com
patible signal outputs, each the sum
of 4 synthesizer channels. . ... ...,

. Ultima Thule will perform with
the Oberlin Dance Collective on
Jarnn. 28 at the Oberlin Dance Col-
lective [Performance Studio, 223
Mississippt 5t., San Francisco, Cal.,
{415) B63-6606. The group includes
Robert Ostertag-Savage-tass; James
Katzin-violin:  Richard Rogers-
piano. The group says, "UOmne con
cert might range from compositions
in the ‘avant garde jazz’ genre to
non-deterministic piano  solos to
electronic compositions employing
state-of-the-art technology to ‘ab-
surd' theatrical devices such as per-
farmers eating carrots and drinking
wine with contact mics taped to
their jaws.” When not on the road,
the group can be reached at: 150
Elm- 5t.,, No. 3, Oberlin, Ohio
44074. . ...




' Stolen fmm the godls of the keyboard.
Bestowed on the disciples of the guitar.

Arp introduces the first full capacity, fully variable guitar synthesizer. Send us a dollar and
we'll send you a demonstration record and brochure. Or hear 1t at vour nearest Arp dealer.
Say one Hosanna and three hallelujahs.

®s
45 Hartwell Avenue, Lexington, Mass. 02173, 617 861-6000
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First Los Angeles
Electronic Music

Festival

Friday, October 14, 1977
Theatre Vanguard,

Los Angeles

The First Los Angeles Electronic
Music Festival was presented Okct.
14, 1977 by the Los Angeles Center
for Electronic Music, in association
with the Theatre Vanguard in Los
Angeles, Electronic music was pre-
sented. But it was not a festival,
Lest we forget, one concert doth
not a festival make.

Tape recorded music and film
were pitted against live electronic
music as two halves of the pro-
gram. Surprisingly, the canned
events made a good showing. Par-
ticularly striking was Joseph
Avoob's Ehythming, a pulsating,
raucous, metallic machine envir-
onment. Two works of sonic slap-
stick, Wiener and Out of C, were
tightly executed on tape by Rey-
nold Weidenaar. Less satisfving
were Daria Semegen's Arc: Music
for Dancers, which lacked struc-
tural direction as well as the
dancers, and Bionic Music by Justis
Matthews, in which tone clusters
became tedious.

Rock bottom was hit by two
works, Hank Van Draanen's sci-h
Patchwork reminded one of Buck
Rogers. That Doggoned Boogie,
switched on by recording engineer
Dan Morehouse may have been a
put-on or may have been serious.
Nevertheless, it was all too acces-
sible, and uncreative,

The film Bells of Atlantis was a
classical exercise in pretension, but
one can forgive the pretensions of
Anais Nin, [an Hugo, and Louis
and Bebe Barron. Why, | don't
know. The other film, of a video-
tape by Jim Hoegstrom and Paul
Koenig, explored Dawvid Ward-
Steinmans composition with a Put-
ney VC5-3 synthesizer. Entitled
Vega, the film communicated the
mystical qualities of working with
a programmable synthesizer,
which is increasingly being lost in a
world of prepatched keyboard ma-
chines.

After intermission, the audience
was visited by Philip Loarie as the
personification of a robot Farm
refugee. Wearing monster gloves
and feet, flexible tubing for arms
and head-dress, and a backpack
chock full of electronic gear, Phil
gave a short talk in backwards
speech, played a short drone ditty
on the “digital Dronezilla with

random raga logic” (a collection of
digital electronics which spoke
through a small speaker at one end
of a six-foot PVC tube—audio-
philes take note!), and disappeared
as mysteriously as he had come.

TRIODE, a group from San
Francisco comprised of Chuck
Masten, Brian Paul Schindele, and
Brett Webster, closed the program
with zany theatrics interspersed
with competent but undirected
electronic music improvisations,
The group was plagued by an apa-
thetic Los Angeles audience, un-
focused direction, and the Theatre
Vanguard's inadequate lighting
system. For example, the sacrifice
of a cute, stuffed Teddy bear by a
sadistic dentist with a Speedbor
drill bit was unfortunately in the
dark.

The group's strong points are its
off-the-wall imagination, compe-
tent use of synthesizers, and its cast
of bizarro characters, many of
whom were played by a fourth
member (Drew Anderson), uniden-
tified by an oversight. However,
the group needs proper pacing and
technical direction to communicate
the full potential of its material.

—Eric Valinsky

Performances at the
International
Computer Music

Contference
University of California,
San [hego

October 26-30, 1977

The 1977 International Compu-
ter Music Conference featured
three formal concerts in addition
to an almost continuous presenta-
tion of tape music. The first con-
cert occurred at Noon, Thursday,
Oct. 27 in the Mandeville Center
Auditorium. The surprise appear-
ance of Paul William Simons
dramatizing  anti-cvbernetically
poetical sentiments preceded the
opening address by [Pauline Qli-
veros, concerning the political role
of the artist in society: remarks
which were applauded, but scon
forgotten during the conference,

The one musical work on the
program was Solo for Bass and
Melody Driven Electronics by
David Behrman. Bertram Turet-
skyv played a tiny but sonorous
electric contrabass, and Behrmans
KIM-1 microprocessor based elec-
tronics produced an ever-changing
drone which interacted with the
bass sounds. The performance
communicated the restive qualities
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‘tured four soloists with

pitched gquacking. This is all the

of a classical Indian concert, but
had little of the excitement.

Um Friday, Oct. 28, a concert
was presented at the Center for
Music Experiment. Two of the
works involved extended wvocal
techniques, In David Jones's Pas-
toral, a setting of the poem by
Charles Simic, a single vocal solo-
ist was accompanied by taped
sounds, electronic-sounding, but
all vocally produced by members
of the Extended Vocal Techniques
Ensemble, The “Dies lrae” from
Deborah Kavasch's Reguiem fea-
taped
vocal background. The absence of
the taped accompaniment due to
technical difficulties rendered the
piece no less electrifying. The
composer relied heavily on vocal
multiphonics and sub-bass tech-
niques borrowed from Tibetan
chant.

Robert Erickson wrote Loops
for Instruments for six solo instru-
ments which play isolated notes in
a complex pattern of steady six-
teenth notes. Co-ordination prob-
lems rendered performance all but
impossible, and John Grey realized
the piece electronically at Stanford,
employing computer simulated in-
strument sounds. During this de-
lightful tape, the listener loses his
perception of the original instru-
ment sounds and hears instead a

FHOTOGRAPHS BY VIRGINIA QUESADA

That don't look like no computer to me,
no sir! Top, percussion machine designed
by Ronald George was teatured at the
International Computer Music Confer-
ence. Percussion Loops score can be seen
above cymbals. Lett, composers Pauline
Oliveros and Joel Chadabe. In her wel-
coming talk Ms. Oliveros remarked that

. without re-examination and om-

bodiment of human values through ar-
tistic activity, we fall into a civilization
without soul.”

more astonishing when one real-
izes that the Stanford computer
simulates instrument tones which
are wvirtually indistinguishable
from recordings of real instru-
mernts.

A second Erickson piece, Per-
ctission Loops, was written for a
different class of technology, a
huge percussion machine, de-
signed and performed on by
Ronald George. Twenty-nine
gongs, drums, shakers, castenets,
ratchets, and the like were easily
played with mallets, and foot
pedals controlled three large
gongs, a total of thirty-two separ-
ate sounds. The machine allowed
the performer to make rapid and
pronounced changes of timbre,
while staying in one place and
electrically advancing the score.
The piece, well, the machine was
the piece.

The energy level descended after
the intermission when the KIVA
ensemble, consisting of John 5il-
ber, Jean-Charles Frangois, and a
computer, improvised for what
seemed an endless time. Frangois is
a frenetic percussionist, and his
style was reminiscent of a banging
radiator at 3 A.M. Silber's trom-
bone playing was subdued, and
had little to do with the equally
annoying percussion and compu-
ter generated sounds.

Please turn the page




Old Mellotrons are needed for factory
rebuilding. To fill the demand, we are
offering a liberal trade-in allowance cn vour
old model towards the purchase of a new
Mellotron 400 SM or Mellotron Mark V.,
Qr, if vou prefer, have yvour old Mellatron
factory converted to new 400 SM
specifications. Converted Mellotraons
incarporate all of the improvements found
on new 400 SM models and are covered by
a new warranlty. Find out what vour old
Mellotron is worlh. Call or write . . .

A DIVISION OF 7=¢iwl Sherman, Cann. 06784
SOUND SALESING. '~ (203) 354-9395
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Continued from page 12

Saturday night's performance at
the auditorium was presented in
two parts. The announcement of
the cancellation of the concert due
to a power blackout was immedi-
ately followed by the restoration
of power. The concert was held as
planned, but not before several
members of the audience and one
of the performers left, For this rea-
son, Jean-Claude Risset's [mhar-
monigue was rescheduled for Sun-
day morning. One learned to ap-
preciate the electric medium.

Plot, tor percussionist, by Her-
bert Brun, utilizes a graphic score
generated and plotted by computer
from a set of instructions by the
composer, The performer is re-
quired to select his own percussion
sounds, which often resulted in im-
possible sequences which the
performer was nevertheless re-
quired to execute, In a frantic effort
to obey his instructions, Jean-
Charles Frangois moved percus-
sion objects quickly from place to
place, sometimes breaking them.
He, for example, placed a wood-
block on a wood drum, hitting the
woodblock with a small bell. In a
Fast paced performance at a discus-
sion session the dav before, Fran-
gois generated the suspense of a
percussionist at war with a set-up
too large for him. On Saturday
night, Frangois chose a slower
pace, Dramatics became theatrics,
and suspense gave way to comedy,

Beginning with hypnotizing
organ-like clusters, Jon Appleton’s
In Deserto for computer generated
tape conveyed the listener on an
exotic journey from section to sec-
tion,

The other four pieces on the pro-
gram combined a live performer
with tape. Wesley Fuller's aca-
demic Time Into Pieces for unam-
plified piano and tape failed to
build dramatic interest, despite the
pianism of Dwight Peltzer. James
Dashow's Effetti Collaterali suf-
fered from balance problems, as in
many cases the unamplified clari-
net, played by Philip Rehfeldt, was
overpowered by the tape. On the
other hand, Peltzer's barbarous,
heavily amplified pianc playing
was a match for the equally bar-
barous E major drone of Loren
Rush’'s Traveling Music. The piece
ended with a grand A major chord
of synthesized strings—all that
build-up for one full cadence.

Going from the savage to the
sublime, Risset's Inharmonique
featured Neva Pilgrim, soprano,
Though her voice wasunamplified,
it blended beautifully with the
computer generated sounds, and
with perfect balance. Ms. Pilgrim
sang with emotion, but with re-
straint, with grace, and with

beauty.
—Eric Valinsky
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Survw&l Notes

by Barton McLean

Prior to January 1, 1978, the
compaser of electronic music had
only -two choices in copyrighting
his work . With the first method, he
had to produce a visible score, a
task often irrelevant {if nol impos-
sible), The doggedly determined
artist who finally could produce a
score analogous to the aural fixa-
tions did stand the same chance of
copyright protection as the compo-
ser with a traditionally notated
work. The second method, copy-
right under Class ‘N.” Sound: Re-
cording. only gave him protection
for the sounds as they were fixed on
that particular record or tape, but
not the work itself.

It can be seen that both of these
methods were grossly unfair to the
composer of electronic music. As
the policy decision of the new law
states,

“Clearly, we could continue
our present practice of requiring
the deposit of copies for these
works in gll cases. Our decision
not to do this reflects our aware-
ness of and sensitivity to the
problems many  contemporary
authors would experience if we
were to take this position. Tradi-
tionally, musical. dramatic, and
literary works have been initially
preserved in visually perceptible
copies. Thus, in most cases, the
statulory requirement for depos-
it of copies was reasonable and
lagical, More recently and wilh
increasing freguency, however,
these works are nitially fixed in
the form of phono-records. Far
e:mmp!e, tape studio music (elec-
tranic,  “concrete,” and tape-

music), Sy!#hESIIPT miisic, and
. computer-produced - music—all
- creations of the past fwo decﬂdes i
—are created directly or in-
directly on tape. The tape is the
composition as well as the per-
formance of the composition, A

=

large number of pop artists and
jazz musicians compose by per-
forming the work and simultane-
ously recording it. Dramatic and
iftemry works are nftert initﬁzﬂy

s

preserved on tape. The phono-
record is frequently the otial,
and sometimes the only, fixa-
tiomn.

“While: these musical works
theoretically can be transcribed
irta some kind of visually per-
ceptible form, the transcription
is extremely difficult and unsatis-
factory in. some cases |tape
studiomusic cannot be accurate-
ly and completely transcribed]
and impractical in others, For
sOme songuiriters, poets, and
ather authors, it {s a substantial
financial burden to have the
iork transcribed,

“We believe this decision per-
mitting the deposit of phonorec-
ords 1 cerldin cases is @ reason-
ahle and logical upproach to the
transcription problems frequent-
Iy attendant contemporary crea-
tive effarts, and that it is is in line
with the spirit of the new law
which is to simplify registration
for the author,

"This decision will be incor-
vorated in proposed regiila-
tions. "

Let us see how this works. Under
the new Copyright Act, any work
may be fixed in either a copy or a
phonorecord.. The work is created
at the time of fixation in either form
and statutory copyright subsists
from that time. "Copies” are de-
fined as “material objects, other
than phonorecords, in which a
work is fixed by any method now
known or later developed . . .
“Phonorecords” are  defined - as
“matenal objects in which sounds,
other than those accompanying a
motion . picture or other audio-
visual work, are fixed by any
method now known or later devel -

‘oped, and from which the sounds
can be perceived; rrpmduced o e

otherwise communicated, either
-directly or with the aid of a ma-
-chine or device” (such a tape re-

corder}, Thus, & “copy” l;:f a work
would be its score, and a ‘phono-

record” would, for the purpmﬁ of

the law, be either a record or a
tape. i |
The problem for the composer of
electronic music in securing copy-

Copyright
Law Revised.

right has always been, as explained
above, in the particular form in
which it must be registered. There-
tore, the specifics of the policy de-
cision regarding the new method of
registration should be of interest,
and are included below.

Decision:

Far registration of claims to
copyright in musical, dramatic, or
literary works created and fixed in
the form of phonorecords on or
atter January 1, 1978:

1. It the work is unpublished
and has been tixed in phono-
records but has not been
transcribed or notated in the
form of copies: acgept the de-
posit of a phonorecord;

2. it the work is unpublished
and has been reproduced in
both phonorecords and cop-
ies: accept the deposit of ei-
ther a phonorecord ora copy.
Depending on the circum-
stances, however, the Office
may express.a preference for
whichever form of deposit
best represents the work of
authorship for which copy-
right is being claimed;

3. if the work has been pub-
lished in the United States in
the form of phonorecords,
but has not been published in
the United States in copy
form: accept the deposit of
phonorecords;

4. if, at the time of deposit, the
work has been published in
the United States in the form
of both copies and phonorec-
ords and the musical, drama-
kic or literary content is iden-
tical in both material objects:
require deposit of the form
the Library decides consti-
tutes the “best edition” of the
type of work in question,

Composers owe a debt of thanks

to Dorothy P. Keziah of the Copy-

right Office and her staff for the
fairness and understanding with
which they dealt with this

tion. It is hoped that the w

frustrating issue has been put to

rest, at least until the next medium
of creative expression rears its

head!

-
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THE GUITAR SYNTHESIZER
FOR LIVE PERFORMANCE

The two most I'E'T.I}F'{"[Ed names in electronic
music offer the finest guitar synthesizer system
available today. The system has the most highly
developed puitar controller ever designed. . . the
360 SYSTEMS SLAVEDRIVER. .. plus the only
fully programmable lead synthesizer. .. the
OBERHEIM OB-1.

SIMPLICITY. The OB-11s totally program-
mable —every knob and switch setting you make
to create a sound can be stored in its solid state
memory. You can have as many as nine patches
to choose from. The OB-1 has live performance

capabibties that nothing else can touch.
PERFORMANCE FEATURES. The OB-1/

SLAVEDRIVER combination provides features

that make this fhe optimum guitar synthesizer

for live performance:

e Exacl oclave switching over a five octave
range.

* Two independent oscillators, plus sub-octaves.

S i T I

_________

* Includes bath two pole and four pole filters for
the first time.

e Maore waveforms available: sawtooth, triangle,
pulse, square and vanations of each.

e The guitar sound can also be processed
through the synthesizer’s filter.

¢ You can slide, bend and even copy note
dynamics.

o Expands to a larger system by adding addi-
tional synthesizers.

® Includes a kevboard, yet costs less than

other guitar synthesizers (that don't have one).
¢ Foot controls for filter sweeps, transposition,

and infinite sustain.

EXPERIENCE COUNTS. 360 SYSTEMS
invented the guitar svnthesizer in 1972 and has
been making refined models ever since. And
OBERHEIM ELECTRONICS developed the
programmable polvphonic synthesizers that are
the professional’s choice m the studio and in hve
performance.

——— ——— -

The OB-1 and SLAVEDRIVER component
systern are what the top session men and
recording artists have asked for—a guitar
synthesizer that's manageable and program-
mable. Write for the whole story, and the

name of the nearest dealer with the
OB-1/SLAVEDRIVER System.

500

FAF R

Some Things Are Better Than Others  Electronics For Live Performance

OBERHEIM ELECTRONICS, INC.

Santa Monica, Ca. 90401

3650 SYSTEMS

BEO. Box 1804
Santa Momica, Ca. W406

(213) 384-8447

1549 9th Street
(213) 393-0136
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Utopia
Oops,
Wrong Planet!

Bearsville BR 6970

Utopia has succeeded in making
an extremely good, and very listen-
able rock and roll album. Unfor-
tunately, in light of their previous
eftorts, as a band that has stretched
this type of music to the limits of
experimentation, the album is a
disappointment.

“Oops! Wrong Flanet” continues
in the return to public accessibility
that began with “Faithful,” and
was continued in "“Ra.” As usual
the production and arrangements
on the ten songs that comprise the
album are excellent. Tedd Rund-
gren’s talent in this area really is a
benefit to the material which is the
best of this particular form. The
overall style of the album, a very
formulated and polished one both
in production and in the material
presented, is exemplified by the
track “Love In Action.” This is a
very uptempo piece, complete with
a strongly oriented progressive
AM style and hook line. Most of
the album continues along this
style, with "Queen’-like vocal ar-
rangements, that on the whole,
because of the talent and experi-
ence of the band, work extremely
well.

There are a few interesting ef-
fects used, such as the treated gui-
tar and synthesizer solo on “"Win-
dows.” Echo and wvocal phrasing
are also utilized effectively on some
of the other cuts, but this is about
as far into the realm of electronic
music that Utopia goes this time
out. All of the solos, especially
Roger Powell's trumpet solo, and
Todd Rundgren's sax solo, like the
effects, are short, tastv, and to the
point.

Below the straight-ahead pop
stvle however, there seems to be a

more conceptual and more dra-
matic undercurrent trying to
emerge. Lhis is suggested by the
majority of the lyrics, especially
those on “Abandon City,” "The
Martyr,” "Armageddon,” and both
lyrically and musically on the best

track, “Rape of the Young.” After |
extensive and close listening, the |

concept, along with the title, be-
comes clearer, expressing the idea
that we appear to be on the wrong
planet, or at least on a different
planet than we had previously
known. This is Todd Rundgren's
warning of impending world de-
struction as a result of the present
corruption and irrationality of big
business, greed, politicians, war
and current society in general. One
of the problems in the expression of
this statement by Utopia however,
is that because of the slick arrange-
ments and production of the music,
each track is too far removed in
style from the body of the work to
successfully communicate any
large concept at casual, or less than
completely thorough listening.
For someone who was “born to
synthesize,” “"Oopsl Wrong Plan-
et is a totally different direction to
plunge into so deeply. Utopia has
the ability and talent however, to
pull off both styles effectively, and
it is now simply up to the listener to
decide which style he prefers.
—Mark Linden

Peter Baumann

Romance ‘76
Virgin PZ 34897

With the release of the first Tan-
gerine Dream albums, it was very
difficult, if not impossible to single
out exactly who was responsible
for the direction that the matenal
tock. Later however, as LEdgar
Froese began to release solo al-
bums, it seemed apparent that he
played this role. His albums very
closely represented exaclly where
Tangerine Dream was al Lhat time,
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They contained much more ab-
stract, less melodic material, very
much in the slow, flowing style of
“Zeit.” Eventually, with the release
of "Rubvecon,” through "Stratos-
tear,” the style of music began to
change into a much more melodic
and structured form. Now, with
the release of “Romance 76,” Peter
Baumann is emerging from Edgar
Froese's shadow, and his true im-
portance as an individual artist is
beginning to come into focus,

"Romance 76" is a brilliant al-
bum that joins together almost all
styvles of electronic music. The first
side begins with a track that could
easily have come from the “Stra-
tosfear” sessions. The piece, en-
titled, “Bicentennial Present,” is
made up, both melodically and
rhythmically, of the best elements
of that particular style. It begins
with a basic, uptempo rhythm-
generator track. Over this track,
are off-time, wvarving syncopa-
tions, and beautiful, compelling
melodic lines that interweave,
forming an exquisite texture that
cannot be completely taken in
after only a Few listenings.

The album however, does not
continue in this rigidly structured
style. The second piece, “Ro-
mance,” begins like the Arst, con-
taining both strong melody and
rhythm. Very soon, the melodic
line falls away, leaving the rhythm
as the repeating foundation, over
which melodies and sound textures
occur in resurgent bursts, very
much in the form of Terry Rileys
" A Rainbow in Curved Air.” As the
two remaining tracks on the first
side, “Romance” and "PPhase bv
Phase" unfold, the top lines be-
come more abstract and more
emotional, with the rhythm track
being the only element that is im-
mediately familiar to the ear.

This process is a preparation for
the second side. The first track on
this side, “Meadow of Infinity pt.
1," with the addition of the Phil-
harmonic Orchestra of Munich, is
the complete juxtaposition of "Bi-
centennial Present.” By now, even
the rhythm track has fallen away,
and the feeling transmitted, with
the use of the orchestra and chaoir,
1s a very dramatic one, resembling
the “eternal moment” composi-
tions of Stockhausen, in which, be-
cause of it's less superficial struc-
ture, each musical phrase, and
each of the forcetul climaxes, is a
separate entity from the preceding
and the following ones, but is just
as important and compelling as
either of those,

There is little distinction where -

one track ends and the other be-

gins on Side 2. “The Meadow of
Infinity” continues into the “Glass
Bridge,” which midway through,
develops a steady rhythm line that
previously had appeared to be one
of the many brief phrases. The
acoustics of the piece are so closely
related to tympani and drums that
it is hard to tell that the orchestra
is no longer playing, and that the
percussion is synthetic. “"The Glass
Bridge” then moves smoothly into
‘“Meadow of Infinity pt. 2. in
which the flowing and meshing of
the musical phrases that seemed so
separate in the first part are com-
bined, and their connection and
similarity when combined in this
way, is astonishing. The emphasis
is again on many interweaving
melodic lines, and complex chord-
al and rhythmic textures, but ra-
ther than uptempo and quick, they
are full, slow and meditative.

It is extremely difficult to at-
tempt to put so many styles into
one album without getting a very
schizophrenic effect. Peter Bau-
mann has not only overcome this
obstacle, but has done it in a beau-
tiful and cohesive way, which is
incredible.

—Mark Linden
LHGE
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Steve Hillage
Motivation

Radio

Atlantic 5D 19144

SPres

There have been many mave
ments responsible for the develop-
ment and progress ot music. One
of the most creative and musically
important movements has come out
of Canterbury, England in the late
sixties, and has resulted in the
formation of a string of progres-
sive, electric/eclectic groups like
Soft Machine, Caravan, Egg, Mike
Oldtield, and the group/lifestyle,
Gong. Steve Hillage has been asso-
ciated with all of these groups, and
through them, has gained accept-
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ance as an excellent and diverse
writer and guitarist.

Hillage's personal vision that he
attempts to communicate through
his music is a revelation of the
coming of the new cosmic age, and
the new global awareness. He began
this with his first beautiful and
much overlooked solo album, "Fish
Rising.” Following this was his
American breakthrough "L," possi-
bly one of the most important fu-
sion albums of electronics, rock and
jazz in the last few vyears. Now, he
has taken a new direction with
"Motivation Radio.”

One of the most striking differ-
ences in the progress and change
throughout the three albums is that
each has dealt more with separate
tracks and less with an overall
unity of tracks. “Fish Rising” con-
tained a total concept throughout
its entirely. Tracks on “Motivation
Radio” however, are not at all con-
nected with each other. DPartially
because of this lack of connection
and of the inclusion of too many
influences, the album has a slight
feeling of disunity and lacks the
purposefulness that was so im-
portant to “Fish Rising” and “"L.”

One of the most probable reasons
for this feeling, is the use of Mal-
colm Cecil as producer. Cecil is best
known for the production and syn-
Lthesizer work that he has done with
Stevie Wonder. His style of produc-
tion and the funk influence of bass-
ist Reggie McBride and drummer
Joe Blocker's plaving seem slightly
out of place in Steve Hillage's
futuristic setting. This gives a jolt-
ing and almost disjointed feeling to
tracks like “"Motivation” and "Okc-
tave Doctors.” On the other hand,
the resurrection of Malcolm Cecil's
legendary synthesizer T.O.N.T.O
(The Original New Timbral Orches-
lra), which he originally displayed
with Robert Margoulett on the LI
"Tonto's Expanding Headband,”
adds a lot to Hillage's inclusion of
electronics on the album,

This incorporation of electronic
elements, along with his excellent
guitar playing, is one of the dis-
tinctive and truly important talents
of Steve Hillage. This is especially
refreshing when multitudes of bands
use synthesizers as strictly another
tvpe of keyboard or for nothing
more than sound cHects. Hillage
utilizes a wide range of both guitar
synthesizers and sound synthesis to
enhance the teeling and range of his
music and outstanding guitar play-
ing rather than to totally alter it.
The best example of this is a breath-
taking acoustic/electric solo at the
beginning of "Radio.” The glissando
and sound synthesis techniques are

very subtle, wet greatly contribute
to the spacey, meditative feeling
of the piece. Extending over many
other styles are the hery, lyrical,
jazz solos in the opening track,
“Hello Dawn,” and “Searching for
the Spark,” the ftusion styles of
which are reminiscent of some of
Hillage's early work with Gong.
Alzso compelling is the searing, syn-
thesized guitar solo that opens Hill-
age's startling transtormation of
Buddy Holly's “Not Fade Away.”
Another example of Hillage's di-
verse mastery of stvles is the sleek,
textured “Light in the Sky.” a re-
lentless heavy metal ritf song that is
one of the most superb attempts
of mixing hard-edge rock and roll
with the melodic elements of more
Progressive music,

Steve Hillage is one of the most
talented musicians to emerge in this
decade, and while "Motivation
Radio” is not his best work, it still
contains technical briliance and
stunning, inner beauty, along with
an uplifting new age vision and
optimism.

—Mark Linden

Hammar

Jan Hammer
Group

Melodies

Nemperor 35003

The Jan Hammer Group has been to-
gether in this confipuration for three
albums now {one with Jeff Beck,
live}, and they are tighter on this
album than ever before. Jan Ham-
rmer and violinist Steve Kindler duel
Ferociously and Tony Smith and Fer-
nando Saunders back them solidly
on vacals, drums and bass. The
sound is good, although it would be
better if they had recerded the
drums in a better studio.

There are lots of hat licks on Ham-
mer' s Minimoog /Oberheim combi-
nation (Hammer has to be the master
of the pitch wheel), and on the Ober-
heim as well.

But all those vocals! It seems like
they are making a halt-hearted at-
tempt to become more commercial
by adding more vocals {on "Oh
Yeah!'" there are two vocals and
seven instrumentals— on “Melodies,”
nine vocals and two instrumentals).
It's no secret that record companies
like vocals, but in pleasing the record
executives, they may lose their
audience. There are some cuts that
match the warmth of "The First Sexen
Days"” but nothing with the burning
urgency of "Red and Crange”™ (From
“Oh Yeah') or "BlueWind"” (Jeff
Beck's “Wired"” or “Live”). Mostlv
mellow, not enough funk to be fun-
ky,. not enough jazz to be jazzy, and
they're light vears from Fleetwood
Mac. It's too bad. These guys are
great. To put out an album as medi-
ocre as this one doesn't de anvone
any good, least of all them.

—Danny Sofer
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Donald Knaack
Donald Knaaclk-

Percussionist

John Cage: 27°10.554"
Marcel Duchamp: The Bride
Stripped Bare By Her Buchelors,

Even. Ervatum Musical
Finnadar SR 9017

There iz a discrepancy in the music
world between “electronic music”
and “synthesizers”. To the layman,
the term “electronic music” denotes
a general area of music the same way
“classical music” denotes not only
classical, but the baroque, romantic,
and impressionist periods as well. It
is not this vasue, general term “elec-
trondc music” but the more specitic
style “electronic music” thal contains
the controversy, H'_-,' “sleclronic mu-
sic.” T mean the style ol organized
randomness, performed with com-
hirations of timbres not usually
found in an orchestra or rock band,
with long periods of silence separat-
ing clusters of rapid-fire sounds that
are rarely pitched.

]

The discrepancy is that this “elec-
tronic music”’ does not have to be
performed with electronic instru-
ments, While Subotnick and Babhbit
realize this type of music with syn-
thesizers, Cage and Xenakis have
written the same sounding music for
pianos and orchestras. While it may
be true that Stockhausen “invented”
electronic music, it was Edgar Varese
who defined its stvle with his small
ensemble pieces in the twenties and
thirties (“"Octandre” and “loniza-
tion”), and again with his "Poéme
Electronique” in the fiftics,

All of this classical electronic
music has nothing whatsoever to do
with Walter Carlos, Keith Emerson,
or Tomita, who play conventional

continued on page 53

New Releaﬂes

Vangelis
Spiral
RCA PL25116(UK)

George Duke

Reach For It
Epic JE 34883(US)

Emerson Lake and Palmer

Works Vol. 2
Atlantic 5]:)1'?14?‘{[.15]_

Genesis

Seconds Qut
Atlantic EDE-?E]FIEQUS}

Alphonso Johnson
Spellbound

Epic 34869

Gary Wright

Touch and Gone
Warner Hm& BSK 3137

Sensatmns Fix
Vision's Fugitives
All Ears SF 11478

Chronicle
. Like a Message

From The Stars
All Ears CH 11477

David Bowie

Heroes
RCA AFL 1-2522

Tangerine Dream
Encore
Epic PZG 35014

Iggy Pop
Lust for Life
RCA APL 1-2488
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David Rosenboom:

1Recent Cybernetic Insiglnts

by Bob Davis

David Rosenboom is one of the most
technologically sophisticated musicians
in contemporary electronic music. He is
perhaps best known for his work in the area of
combining bio-feedback with synthesizers. For
this he received recognition in places like Elec-
tromic Music, A Listener's Guide, by Elliott
Schwartz; The Development and Practice of
Electronic Music, edited by Appleton & Perera;
and Experimental Music, by Michael Nyman.

While at SLINY at Buffalo, where he was a
Creative Associate in the Center for Creative
and Performing Arts, he played viola on the
recording of Terry Riley's very influential “In
C.” This vear he is on leave trom his position on
the faculty of York University in Ontario, Can-
ada and living in Berkeley.

One of David's ongoing activities is his work
with ARC. In Canada this stands for the "Aes-
thetic Research Center” in Vancouver and
Toronto. This is a collective of David and John
Gravson, with others, on particular projects
such as publishing books and records. Some of
the collaborators include Michael Byron, ].B.
Floyd, and Walter Zimmerman. More will be
spoken of this group's activities later. The
Berkeley ARC is an independent, but allied
organization. ARC in this case stands for "Art-
ists’ Research Collective” which is “essentially”
David Rosenboom and Don Buchla. Much of
this collaboration is at present devoted to the
further development of David’s personal ana-
log/digital electronic music instrument.

Like so many currently concerned with the
live performance of electronic music, high on
his list is getting “gestural information into the
instrument.” Rosenboom: "All the develop-
ments of electronic music lead us to a certain
point where we have a vastly expanded pallet,
but the means of controlling that pallet remain
relatively unexplored. There are two areas
which I think are really hot right now. Areas
which really need work and where the work is
going 1o happen. They are, of course, all of the
realtime compositional procedures made possi-
ble hy the development of digital control
through hybrid systems, and the other comes
from some of the results of the intensive study
of output forms of the nervous system leading
to physiological interface with an infrument.
I'm not saying that one is always going to be
wired to a system, | don't mean that, But, by
studying the output forms of the nervous sys-
term one can learn and see ways to make intelli-
gent input terminals to an instrument that can
extract the nuance of gesture.”

Besides the interface with brain signals,
Dawvid has written routines in software which
derive "touch signatures” from performers on
the instrument. Rosenboom: “If you extract a
lateral and a vertical pressure curve from the

PHOTOGRAPH BY CHARLES SMITH

“I'm not saying
one is always
going to be wired
to a system...”’

kinesthetic input to the system, then you can
wse routines which will take advantage of the
fact that the forms of touch that are associated
with types of expression are relatively constant
over a wide range of hurmanity.

“Some people might have heard of Manfred
Clynes’ work. He is a psychologist, neuro-
scientist, and composer who's done a lot of
work analyzing output forms of the nervous
system. He found, for instance, that when peo-
ple touch sensors with the intention of express-
ing certain emotions or keeping time to music of
certain composers, they produce a pressure
curve or ‘signature’ which is relatively con-
stant.”

Bob Davis: “In other words, someone wiggl-
ing their finger along with Beethowven is going to
look pretty constant and different than Stravin-
sky 7"

David Rosenboom: "Right, especially assum-

action of touching a sensor and think of it as @ | ing that they're somewhat familiar with the
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music. The point is not that everyone will have
exactly the sume output form, but if there are
these constants, even if it's within an individual
alone, it makes some sense to use a compuler-
type procedure that can learn to recognize char-
acteristic touch shapes.

“The idea is to use a pattern recognition rou
tine that teaches itself, As you play it more it
gets increasingly used to your feel. 5o, if you
can define the action of touching a sensor with a
particular gestural form as an arbitrarily pro-
grammable stimulus to the system, then you
have an increased range of stimuli recognizable
by the system from touching the same sensor.”

This ability of the program to recognize simi-
larities in signals from the human nervous sys-
tem is similar to a technique used by David on a
recent recording. On February 12, 1977, before
ARC Berkeley began building new boards to
incorporate newer ideas into the system, there
was a performance in Toronto at The Music
Gallery. A recording of this performance, "On
Being Invisible” is awvailable through Music Gal-
lery Editions (MGE 4, 30 5t. Patrick 5t., Tor-
onto, Ontario.)

On side one of this recording, brain signals
“are subjected to an auto-correlation analysis
used to extract patterns from the brain signals
that tend toward regularity. This is done by
comparing the sampled signal to many stored
versions of itself that are incrementally delayed
inn tirme. This determines how closely the pat-
terns present at any given moment are related
to patterns that occurred in the recent history of
the signal. These detected patterns are used to
influence the flow of musical time, rhythm, in
the production of melodic contours, and in the
generating of clouds of timbral relationships in,
esprecially percussive, ‘instruments,.’” This com-
parison of a signal with its own history is done
in order to find aspects which tend toward sta-
bility. These meaningful elements are then con-
verted to coherent voltages which influence the
compositional routines used in the perform-
dTICE

Another type of analysis program is one
which locks at the envelopes of different fre-
quency ranges of an input and produces volt-
ages which correspond to these envelopes, One
composer, Charles Dodge, has done quite a lot
of work in extracting speech synthesis parame-
ters and applying them to other computer gen-
erated sounds.

The final application of the digital technology
is the ability to call up pre-composed “instru-
ments” or palches. Among the circuit boards is
a “control voltage matrix” which controls the
routing of control voltages from outputs to in-
puts, It also specifies fixed or time variant con-
trol voltages and can multiply inputs by a scale
factor. Rosenboom: "This system can create
arbitrarily complex control voltage functions or
wave forms within the audio range. . . . The
only limitation is the size of the memory of the
computer. You have the ability to specify the
point to which a particular function should go




and specify l‘-h_-"u long it should take to arrive
there, So it could be instantaneous or it can be
delayed fnﬁ some time. You set the process in
motion, The interface hardware does the time |
z.‘r‘eterp:_.uu tirg and when it arrives at the speci- | THE ELECTRON'C DRUM
fied point, it sets a flag which tells the computer
that it needs more data or stops, or whatever
vou want it to do, These points in the arbitrary
function can also be stimuli for other things
because they are easily identifiable in software.”
When asked how all this is accomplished,
David said, “The actual hardware consists of
the Interdata mini computer, and the video
terminal and keyboard, and then the transla-
tions into musically meaningful controls come
from a "_urreh.-' of circuit boards attached to the
compiter s data bu-'us Among these are the con-
trol voltage matrix.” The ﬂ'rmTu gle synithesizers
sound sources are not "traditional oscillators,
but complex u_um_fwr generators.  Within
what we used fo ¢ ~all an oscillator module vou
have the capability of controlling various as-
pects of timbre an 1d pwr::; control over all the
modulation funictions. So there are really two
wave form generators in each ‘oscillator’ . o P J
module, This means that all the FM or AM b FXN, i : : i R wsaata L Siamncson.
routines can be done right in the module. They Py - i ; ; R pa———
ruzﬂ'- are complex wave m‘m*niu‘-n. The mhpig
idea of .‘ruuihlrh ascillators in the traditional,
:.erL. SeHse, I think, is on the way out, With
the kind of flexibility that software conirol
FIVES WOU, hnm_:r: e‘huf of course, your L'E"E‘
form generator is FE‘..JHL.' well rir_'ul;f,m*r.l and the
ane I'm speaking of is Don's newes! design and
it's really beautiful), it’s easy to make a fanias-
tically pow erm instrurnent out of eac h one.
You don't really need lots of oscillators in order
ta get spectral richness or even some pu.f,!,--
phonic things because the module can be time
multiplexed if you want it to. It can go real fast
and produce several voices with the digital con-
trol. But the idea of getting a sound source that
s as meaningful to [.'Il--l‘i.-' as an acoustic instru- PE“CUSSION wH_L NevEﬂ BE THE SHME
ment seems to be more important than having a
lot of ascillatars.” Syndrum is o totally new approach to percussion. Whether used singly or in
The circuit boards which ;_-1:;1";‘_11‘1‘1[_‘:115.1'1 the sets of four or more, Sundrum ollows you to totally exploit the possibilities
neurological signal interface and the software electronics offers the drummer, And the voroble controls of Syndrum allow
generation used in this sytem are David Rosen- you alt the eptions of electronic percussion without sacrificing technique. It is
boom's design and construction. The hybrid this concept of dynamics and control that distinguishes Syndrum as o musical
synthesizer and its interface to the compuler are instrument for the drummer. The professionol occeptonce of Syadrum is un-
Don Buchla's. At the time of this interview the precedented os the following list indicotes:
instrument itself was awaiting reconstruction :
bjl." EETL:IE]E:I.-’ ."J'LF..{:. ) Cormine Hr}r‘-”n_-: {H.:-__u,d SrEUlﬂn—} G-U”IJ Mololyer .;El:E.'u'E MI"BI'I]
The construction of this instrument is the John Borbetto {Jefferson Starship)  €d Mann (Frank Zoppa)
work of Buchla & Associates and the Berkeley Hal Blaine (John Denver, Studio) Jemy Marotta (Peter Gobriel)
ARC, but the ARC in Canada is working on Mike Botts (Braac) Rick Marotta (Linda Ronstadt, Studio)
very ditferent projects. David describes the ori- Temy Bozzio {Frank Zoppa) Ralph McDonald (Studio percussion)
;i:’,il'la]. tli_'l'l.lndiﬂﬁ of ARC h:,‘r .Imhn {?—]rﬂ}rg{]n_ Bflrl"ll.l Brancle :HI"IE]'E-H Derek Pellicci ':_LI{L!L- River Band)
Rosenboom: "John, who has been a musician, Gerard Boudny (Denna Summer) Jeff Porcaro r'-St“‘d":}} 25
sound sculptor, is also a catalyst for things. He Bill Curtis 'QF‘:"TE:""‘ Band) ; Dan Pucillo ‘H‘J‘bﬂr_t Goulet, Studio)
organizes a lot of important meetings, computer Les DeMerle {Transfusicon, SI:-:u:hu} Tqm HCHEJtHE:- ( Studio} : £
conferences, and sound sculpture shows. He rohom €dge (Moody Blues) Michae! Shn-av-:f. (Futometic Man, Stucia)
B RS o g | s gt Phillip €hart {Konsos) Moark Stevens (Dinoh Shore Show, Studio)
LIS Tl ; r-.ﬂ_!_r'_:': I'-?f a HIELE. .L.I-IHE'f-:-r It.r!E' Lﬂju-!f}]f-tﬂ lohn E:-l,.;erin :StUﬂ“ﬂ] Srudio 55 :Hi(hmrd PE”U 'E' Howord S-tGELE]
Center for L’M“ﬂr. Lf“”””.‘-,’.- which was a Perls Jobkn Hortman {Doobie Brothers) Jon Uvenao {Symphonic Slom, Studio)
institution when it first started. He came there €van Hoplon (LEM.) Lennie White {Studio)
as the music director. And as that wave of Keith Haudsen (Doobie Brothers]  Daovid Wiliamson (Clinician)
activity passed its ;_1;“11,, John transformed and Auss Kunkel [Sectlon’
reconceived of it as the Aesthetic Research Cen-

:[f;e*:.itﬁl&ujl-ﬂi{f fu;:::tfﬂ:jﬂuﬂjéﬁﬁﬂ rfl—.—:;iﬁr_:ﬂ;: And merelll Current & soon to be released albums featuring Syndrum
Sipttrren: Fasratsnis i 1 include those of: Linda Ronstadt, Hall & Oates, Carly Siman, Boz Scaggs, Ro-
goals and fantasies about the whole thing. First ger Miller, LE.M., Alphonso Johnson, Doc Severinsen, Rod Stewart, Dianc
we were into things like summer workshops Ross, Doobie Brothers, Leo Sayer, Tim Weisberg, Seowind, Rolph McDo-

x e a4 may ~F 191ty wbalis bl i
and shows, and t}mu ‘e got into publishing, nold, Jackson Browne, and The Steve Miller Band.
and this has slowly become the major activity.

“In order to get it started John had a small
grant ] from the Canada Council to EJF-..J'EILLLI? his for a complete Syndrum Quwner's Manual send 1 to
sound sculpture book. I don't think it anywhere Pollard Industries, Inc., 9014 Lindblade Street, Culver City, Californio 90230,
near paid for it, but it helped. And the rest of
Continued on page 42
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PRODUCTION

PROFESSIONALISM IN THE HOME STUDIO

by Craig Anderton

Many musicians have taken ad-
vantage of the availability of low

cost multi-channel recording equip-
ment to create their own home studios. Until
now, musicians could only formulate their
musical ideas with the help of other musi-
cians, or by renting time at a commercial
(and often expensive) recording studio. Now
there is an alternative: having easy access to
a home recording studio not only allows the
recording of musical groups, but allows a
single musician to become a complete musi-
cal entity through multiple overdubbing
techniques (see two of my previous articles in
Synapse—"What to Do Until the 4 Track
Arrives” Vol. 1, No. 5, and "Getting More
Tracks from 4 Tracks,” Vol. 2, No. 3).

Unfortunately, a number of musicians
enter their home studic without having had
the experience of working in professional
studios, and without having had the benefit
of working with knowledgeable engineers
and producers. I've had the opportunity to
listen to many amateur home tapes, and this
lack of professional experience frequently
hampers the overall quality of sound. One of
the biggest differences between amateur and
professional tapes is the style of production.
We've all seen producer credits on the back
of albums and tapes—but what does a pro-
ducer really do. and how can we apply a pro-
ducer's magic touch to home tapes?

In this article, we will examine both as-
pects., Part 1 will cover production tech-
niques during recording, and Part 2 will dis-
cuss techniques applicable to mixdown and
assembling of tapes.

Why Learn About

Production?

In addition to creating mere professional
sounding tapes, good production can turn
unfocused pieces inte musical events of
greater power and scope. Also, playing live
and playing in the studio require very differ-
ent attitudes and techniques. Good produc-
tion can help ease the transition from stage to
tape or vinyl and get the most out of the
studio.

Traditionally, the producer is an objective |

voice in the studio, often being the link to a
record company (or whoever is paying for
the studio time). When sitting in your own
home studio it's a little harder to be objective
about vour own work, but it's worth the
effort. The ability to transcend your own
outlook to a more objective, production-

PHOTOGRAPH BY JON SIEVERT

oriented overview is a skill that increases
with practice and improves your all-around
musical perceptions.

What Exactly Is
“Production”?

Actually, the role of a producer is not
strongly defined or rigidly categorized, At
one extreme, a producer will take an artist
and choose the material to be recorded, the
studio, an overall concept for the album, the
direction of the mix, and perhaps even some
of the promotional aspects. And the other
extreme, you can have a producer who just
lets an experienced artist do his or her thing
with a minimum of interference . . . as long
as everything goes well.

In between these two extremes there are
other aspects of the producer's job. Some-
limes the responsibilities are psychological; a
particular artist may be underconfident and

afraid of the studio, in which case the pro-
ducer can inject a good dose of marale, much
like the managers of sports teams. Sometimes
the opposite is true, and the producer must
prevent an artist from getling carried away
and over-emoling.

Other responsibilities can either be farmed
out to specialists or absorbed by the produ-
cer. A good example of this is arranging (es-
pecially the ubiquitous string and horn parts

[ound on 45s). Some producers do their own
work: others hire arrangers. Some producers

are very involved with the engineering of a
piece of tape, with the engineer more or less
relegated to the position of tape operator;
other producers work in close harmony with
an engineer.

The problem in a home studic is that you
can't have arrangers, producers, and engi-
neers hanging around; so you have to assume

1Y -
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these various identities yourself. Let's discuss
specific techniques that demonstrate what
you can do to improve the production on
your tapes.

Before You Start Recording

Spend some time thinking about the piece
you are about to record. First, write down
the overall mood or feel you are trying to
communicate, The reason [ believe in writing
it down is because as the tape progresses, you
might start losing sight of what you intended
to accomplish; with an objective stated in
writing, you have a good reference point to
refer to as the music unfolds.

Next, put on your arranger's hat. What
instruments, or combination of sounds, will
help get across the result you want? Natural-
Iy, vou cannot anticipate everything before
you start recording, but give the matter as
much thought as possible.

Finally, before vou start to record any
tracks think about vour track strategies.
Since most home studios are based around a
4 track recorder, and since vou will often
want more than 4 tracks total, you must plot
the order of recording tracks. It's always a
drag to realize you have two more overdubs
to go, with no place to put them . . . so plan

ahead.

Craig
Anderton

in his favorite
working place
—his home

e ciudio.

I'd like to emphasize that all this planning
is just that—planning, not execution. You
must retain the flexibility to change in mid-
stream if the music requires it. A good anal-
ogy is planning a road trip. You plot out
vour direction with the aid of a map, and
anticipate what route you wish to take. But
should you notice an interesting detour, or
run into a traffic jam that needs to be cir-
cumvented, you always have the freedom to
deviate from your original plan.

While You Are Recording

One of the most valuable functions of a
producer is to give you constant feedback
about the quality of your musical perfor-
mance, The better a producer knows you,
the better the advice offered; the producer
will know il you are capable of giving a




better performance, or will know when
you've hit vour technical limit. Here is one
situation where it is very difficult to be your
own producer, since it's tough to maintain
absolute objectivity over your own crea-
tions. But you must work at it, in order to
reach that delicale compromise between just
going with the very first take and going over
something again and again and again and
again and again in an attempt to reach “per-
fection.” For example, let's say you play a
tremendous synthesizer part except for one
small error. Do you redo the part? Do vou
accept the error? Do you try to cover up the
error] Only vou can decide. Another exam-
ple concerns the limits of endurance while
playing. I often find in my own playing that [
will play a part a couple of times just to get
the feel for what I'm doing; then, my playing
of that part will improve over the next sev-
eral attempts, until it reaches a peak. Then,
any more playing and performance starts to
go downhill—probably due to a combination
of tiredness and excessive repetition. Part of
the role in producing myseltf is to catch that
exact moment when: my playing is at its
peak, and saying, in effect, “that's it.” Trying
to go for something better can often result in
something worse, Sometimes you can keep a
part in one track and record an alternate part
in a vacant track, but many times there is no
vacant track when yvou need one the most.
Playvers frequently get into a rut trying to
perfect a particular part. Although the part
may be technically correct, there can be a
loss of spontaneity and excitement which
dulls an otherwise good track. In a case like
this, try switching directions completely in
vour playing—chances are you will come up
with something [resh that will contribute
more to the feel of a piece than a technically
perfect, but emotionally sterile, rendition.

There are several sides to the "feel vs. tech-
nique’” controversy. Some producers believe
very strongly that feel is the most important
quality to have on a tape, regardless of tech-
nical considerations. These producers are
looking mostly for an emotional impact from
a piece of music, rather than specific musical
values. Other producers have no reservations
at all about doing a part over 20 or 30 times
in a row to achieve a clean paragon of perfec-
tion. In my opinion, the ideal producer has
the flexibility to know when to go for impact
and when to go for technique, Don’t be too
fast to erase a superb bass part because of
one little error—chances are, after you have
completed the various other tracks, any error
may not even be noticeable. But if there is a
glitch that really bothers vou, it's best to do
another take. Once recorded, an error is on
that tape forever . . . and if it bothers vou
now, it will probably bother you forever
also,

A producer must also decide how to record
a particular sound or instrument, Many
times the safest approach is to record an in-
strument “dry”"—that is, without any effects
or modifications; the theory is that this gives
maximum flexibility during mixdown. For
example, if you record a bass with a certain

effect, vou may find out while mixing that
you didn't really want that effect after all,
but now you can't get rid of it without redo-
ing the track. On the other hand, recording
everylhing “dry” can raise problems since it
is impractical to relegate too many tasks to
the mixdown process. If you only need to
add static treatments during mixdown (like a
bit of tone color change or reverberation) it
won't distract you from the chores of mixing.
But it vou have to raise the level in one place,
lower it in another, then punch in an effect
you're going to need 14 hands to mix, and it
would be better to record the track with
those changes already present.

Perhaps yvou have heard the phrase “we'll
Fix it when we mix it.” Here's an example:
yvou are playing an instrument that generates
some hum. While vou're playving, the hum is
covered by your notes, but it becomes appar-
ent during breaks in your playing. If the pro-
ducer is in a hurry, he might say “we’ll fix it
when we mix it,” meaning that the hum will
be edited out during the mixdown process
by, say, turning down the track level when
vou aren't playing. Again, this has its uses,
but don't leave too much up to the mix, or
yvou will find it virtually impossible to devote
vour Full concentration to the sonic balance,

A good producer will also known when
the session is over. Musicians feel they can
play all night, and are usually hard to pry
loose from the studio. But there is a point
where fatigue takes owver, and efficiency

drops dramatically. Being in the studio can
take a lot out of a musician, what with the
repeated plaving, extended periods of con-
centration, and so on. It's best to know when
you've had enough, so you can get back to
your music again with a fresh outlook.

Speaking of having enough, that should do
it tor Part 1 of this article. One point worth
mentioning in closing is that no producer was
a great producer the first time he or she went

into the studio. Rather, a process of constant
learning, refinement, and feedback makes for

someone with good production skills. Don't
expect to learn the ropes from any article—
get into vour studio and really use that stu-
dio, and think very carefully about what vou
are doing. Find out what works and what
doesn't work. Push yourself some evening
just to find out at what point your efficiency
drops. Ewvaluate every piece of music you
play; not necessarily while vou're playing
(you don't want to dilute your concentration)
bult after your part is frozen on a piece of
tape. And don't be too easily satisfied, either;
if something sounds funny, or boomy, or
grates on you, redo that part. Chances are
vou can correct whatever problem you have
through either a change in attitude or by
electronic processing.

See vou in Part 2 with techniques for mix-
down, assembling, and some thoughts on
overdubbing. —A/—

Copyright © 1977 by Craig Anderton. All rights re-
served.
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REPORT:

The International
Computer Music
onference.

by Eric Valinsky

The 1977 International Computer
Music Conference was held at the

University of California, San Diego
from Wednesday, Oct. 26 through Sunday,
Oct. 30. The conference topics concentrated
on the musical end product, and many
recorded works and a few live performances
were presented during the technical sessions
and studio reports. [n addition to three for-
mal concerts, reviewed in the Performance
section of this issue, an almost continuous
exhibition of tape pieces was presented. In
all, the participants returned from the confer-
ence musically saturated.

The technical session topics were evenly
divided between developments in digital
hardware: Synthesis Hardware, Keal Time
Interaction with Computer Music Systems;
developments in software: Software for
Sound Synthesis, Synthesis Techniques; and
developments in perceptual and composi-
tional theory: Compositional Algorithms,
Psychoacoustics and Perception,

Studio reports were presented by represen-
tatives of a number of computer music instal-
lations. On the East coast: Joel Chadabe
from S.UN.Y. at Albany; Barry Vercoe,
M.I.T.; Paul Lansky, Princeton; Jon Apple-
ton, Dartmouth: and David Rosenboom,
from York University, Toronto. In the Mid-
west: Donald Byrd, Indiana University;
James Beauchamp, John Melby, and Herbert
Briin, University of lllinois. On the West
coast: about a dozen papers presented from
the Center for Computer Research in Music
and Acoustics (CCRMA), Stanford; Robert
(Gross, Jean-Charles Frangois, and Edwin
Hawkins from the Center for Music Experi-
ment (CME) at UCSD. In Europe: James
Dashow, Rome: Marc Battier and Giuseppe
Englert from Groupe Arte et Informatique de
Vincennes; Jean-Claude Risset, [RKCAM,
Paris: Hans Knall, EMS, Stockholm: Pietro
Grossi, CMUCE, Pisa.

On the hardware side, a number of digital
synthesizers have been or are being built.
These include {along with a rough estimate of
their cost): the digital hardware being devel-

oped for the Carnegie-Mellon Computer
Music System ($5000); a portable digital syn-
thesizer recently developed at Bell Labs
($200,000); the Systems Concepts Dhgital
Synthesizer ($100,000), which is about to be
implemented at Stanford; Dartmouth Digital
Svnthesizer, (marketed by Norlin Music but
since discontinued) currently residing at Cal
State, Northridge and the New England Digi-
tal Corp's “Synclavier " Performance Instru-
ment, a portable, computer-controlled key-
board machine ($13,250).

With the exception of the Bell Labs system
and the Synclavier’™ which are self-con-

tained, all the above systems require a large
computer, such as the DEC PDP-10, to run

them. All of the systems, except for the Bell
Labs unit, are designed with some degree of
pipe-lining, which is the digital electronics
equivalent of pre-patching. In effect, these
synthesizers are the equivalent of 16 to 64
Minimoogs contrelled and coordinated by
computer software,

In contrast, the Bell Labs system 1s com-
posed of 64 oscillators, 32 digital filters, 32
envelope generators, noise source, and digi-
tal delay unit, all independent and patchable
in any configuration UNDER SOFTWARE
CONTROL. A live pertormer can interact
with the system through an ASCII (digital
typewriter) keyboard for programming, and
256 independent manual control inputs, in-

Clockwise from top: Jean-Claude Risset outlined IKCAM's facili-
ties and current activities, Loren Kush (CCRMA) described Stan-
ford's interactive digital recording, editing and processing system.
Bruce Rittenbach demonstrating CME's computer rusic sysfem.
John Chowning, Stanford’s computer music pioneer, with his wife
Ingrid. Many current developments in computer music fechniques

owe much to Chowning's work.
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cluding two organ keyboards, four three-
dimensional joysticks, seventy-two slide
pots, and any variety of external control de-
vices, Truly a versatile system,

Equal time must be given to the system
designed by Michael Yantis. The presenta-
tion lacked elaborate slides, Viewgraphs, or
tapes, mainly because the system itself was
present. Based on an OSI Challenger micro-
computer system, the entire unit is easily car-
ried, set up, and performed upon, and costs
less than $500. In a performance entitled All
One Duet #5, the system processed signals
from two pressure sensitive keyboards
played by Yantis and sounds from a live
clarinet, and produced some rather raw,
dirty sounds. To paraphrase Harry Partch, it
did not do very much, but what it did do, it
did very well. This was by far the most suc-
cesshul realtime synthesis system presented in
that it was the only one on which a complete
musical composition was performed in real-
fime.

On the software side, most computer
music studios continue to utilize the should-
be obsolete Music 4BF and Music 360 pro-
grams for computer music synthesis. In most
of the compositions presented, the composer
specified a succession of notes, indicating
their pit::h, wavefurm, £ vE]an, time of oc-
currence, and duration, or else the composer
supplied an algorithm by which the computer
generated a succession of notes, calculating
their pitch, wavefarm, envelope, time of oc-
currence, and duration. Unsurprisingly,
most of the music consisted of a succession of
notes, characterized by pitch, waveform,
envelope, time of occurrence, and duration.

The program Sawdust, by Herbert Brun, is
a notable exception. The composer is able to
operate directly on waveforms in the follow-
ing way: the composer specifies a number
(which, when converted, becomes an analog
voltage level) and a duration for that number
(numkber of samples in which the number is
output). He can then Link the numbers to
construct waveforms. To compose a piece,
the composer directs the computer to Merge,
to Mingle, or to Vary the linkages. A fifth
command, Play. instructs the computer to
generate the sounds specified by the compo-
sition.

Can beautiful music be produced by this
method? The composition presented by
Briin, More Dust, did not answer this ques-
tion. [t was not beautiful music; it was chal-
lenging and exciting music.

To summarize a few trends evident at the
conference, Ffirst of all, digital computer
music is now commeon and accepted at most
universities with large music departments, It
is still true that while European governments
sponsor electronic music activities, in the
United States the activity is mostly limited to
the universities.

IBM 360's and 370's continue to be the
standard large computers for batch processed
(non-interactive) computer music compos-
ing, while the Digital Equipment Corpora-
tion's PDP-10 has emerged as the leader in
interactive musical applications. The L5I-11,

-,

an integrated version of the PDP-11 mini-
computer, is becoming the standard for digi-
tal control of external synthesis equipment.
MNow that Heathkit has developed and is sell-
ing the H-11, its under $5,000 {estimate based
on a system including a H-11 computer, 16k
memory, parallel interface, serial interface,
video terminal, paper tape reader and punch
and floppy disc.) version ot the L5I-11, the
future is promising for digital controlled elec-
tronic music systems.

In the effart to implement realtime compo-
sition, digital oscillators and other external
hardware are increasingly being used to eli-
minate tHme-consuming calculations and
table look-ups. However, the software (i.e.
computer programs) has not changed con-
siderably since the development at Bell Labs
and at Stanford yvears ago.

Of the problems that surfaced during the
conference, one was trivial and not taken
seriously, namely the incompetence in the
audio/wvisual end of the presentations. Slides
were upside-down and backwards; tapes
were improperly cued. It was amusing that a
group of people so well versed in higher tech-
nology were unable to cope with the relative-
Iy simple technological demands of tape re-
corders and slide projectors.

The second problem should have been tri-
vial, but was taken seriously. Throughout
the conference ran an undercurrent ot politi-
cal activity. It 15 unclear what was accom-
plished, and one forms the impression that
the political game was played for its own
sake. On top of that, the players were not
very good at the game, and seemed to derive
little recreation from it,

This report will end with some thoughts on
a third problem, a non-trivial software prob-
lem. A computer system is a general system,
and is desirable from the standpoint of Fexi-
bility. Unfortunately, composers cannot deal
in generalities. A specitic product, namely
music, must be produced. Therefore, soft-
ware is developed which limits the generality
of the system so that it can be manipulated
by composers.

What are the criteria which are used to
limit the generality of a system? These de-
pend on the limits of musical imagination of
the designer of the software. Responsible for
the development of software have been com-
puter programmers, and unfortunately, com-
puter programmers tend to be limited in their
musical imagination. This is not to say that
they cannot imagine new compositional con-
cepts, but rather that their concepts of musi-
cal validity are strictly limited to traditional
forms and styles.

Perhaps computer programmers and elec-
trical engineers should not have to worry
about musical validity. Let's have their crazy
ideas, and let the composers then be con-
cerned with producing musical results from
them. This sort of collaboration can even-
tually result in the development of new com-
positional methods and, ultimately, of excit-
ing new musical concepts. We look forward
to hearing them at the 1978 International
Computer Music Conference. —AW-
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Timo Laine is one of the earliest users
of polyphonic guitar synthesizer
technology and has logged more
hours of performance with it than
any other artist. In this interview he
outlines his pilgrimage from straight
guitar to mounds of footpedals to

the B-300 Guitorgan to his present
polyphonic system. Also discussed
are the technical demands that a
system of this complexity places
upon its users. His polyphonic guitar
synthesizer work can be found on his
A&M disc, Symphonic Slam.

by Chris August
& Doug Lynner

Lynner: How did you come into contact
with synthesizers?

Laine: I've basically been a guitar player
all my life, but I got bored with just playing
regular guitar, and when the wah-wah pedal
tirst came out it was like a dream for me.

I think that was basically the first step in the
arbitration of guitar sound. Then all those
little gadgets started coming out, and |
bought them all and put them on a big
board. Then I gradually hooked up the
guitar to those things that horn players use
.. . I think they're called arbilralors or
something: you know, where you can play
saxophone that'll sound pretty freaky. . . .

Synapse: A Maestro?

Laine: A Maestro, that's right. 1 ran the
guitar through that, but the frequency of the
guitar was so radical that the unit had
trouble figuring out what was going on. It
overloaded, it would distort, or it wouldn't
work properly. And then the next thing that
happened that really got me going into the
direction of synthesis was Bob Merrill's
invention of the B-300 Guitorgan in Waco
Texas.

Chris August: When was that?

Laine: About ‘74 it came out; I tried some
af the prototypes out, told Bob I'd help
move that stuff if he'd let me have it. We
worked out a deal and I used it, live, for a
yvear, and [ bought some Leslies for it. And
then I called up Oberheim, and I said, “"Hey,
I've got this guitar that's all cut up—the frets
are all electric contacts.” —I asked him if he
would hook it up to a synthesizer so it
would be like a keyboard. And he said, “It's
already been done, and we've got a better
way of doing it.” And [ said, "really?” And
he gave me Bob Easton's telephone
number. And I called up Bob, saw the
machine, and I fell in love—I couldn't even
sleep until I had that thing. And now it's
not going to stop, it's just going to keep
going. Because eventually, when I have
twelve synthesizers and the programmer, I'l]
be able to add six more synthesizers to this,
just for special effects. I want to have a
Moog for my low E, because on some of the
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songs that we're recording for the second
album, I could be doing the keyboard
player’s parts. For instance, | have this one
song called “"Cyclops,” where after the 360
System dies out, there's nothing but pink
noise left, sounds like wind—and [ have a
low frequency oscillator on the low E string
making a bubbling socund, like boiling oil.
I could be doing the noise, but right now the
keyboard player's doing it on a Moog., And
now ['ve got Bob building an interface box
for it, where I'll be able to make a multi-pin,
v cord so [ can hook any part of the
synthesizer to any string, You know, I can
move on the low E, in addition to the high
E, and use a Minikorg, which is cheap, or
an Arp Odyssey or 2600,

Synapse: 5o when will you be getting the
programmer installed in your system?

Laine: Before I go on the road. [ don't
use it in the studio.

Synapse: Do you see any potential for the
programmer being right on the guitar itself,
on the body?

Laine: | hope not. 1 don't like anything on
the guitar at all. The only thing 1 really want
on the guitar is a volume control.

Synapse: With the expansion of the
system to do special effects, will you hauve
the ability to trigger, from your guitar, an
effect that would not be related to the string
or ifs pitch?

Laine: ['ve been experimenting right now,
and it's funny you should ask that. There
is some difficulty with the trigger; though
it seems to be okay for the synthesizer, it is
not okay for a digital sequencer. The digital
sequencer does not understand the signal.
The reason is that when you hit a note on
a guitar there's a thud, and then it takes a
micro-second or so for the note to identify
itself. So what we're doing is trying to put
a delay on it to put it just right so that the
note will have time to identify to the digital
sequencer—then ['l]l be able to hook up
anything to other Sequerncers.

Synapse: You'll be programming the
sequencer and it will tie in with your guitar?




Laine: Yes, that's ultimately it. Ultimately, | Cerwin-Vega stuff blasting away at my ears.

I want to replace everybody with a machine,
50 to speak. My whole concept of the
expression of music now is the same as when
I was studving fine arts, in college: when
you have a painting, and vou have a vision
and a concept of the composition, you don't
paint the house or the tree or the ground
and then somebody else comes in and paints
the clouds and somebody else comes in and
paints the people. It becomes less personal.
It's great for one person to be able to
compose, and play, everything.

Synapse: So your ultimate goal as a
performer is to be able to take care of all
the musical parts that before you had to
depend on other people for?

Laine: Yeah, but not so far that it will
make the music low quality. 1 don't think it
will be very easy lo replace a drummer. I'm
really pleased right now with the
combination of Jay Medina my drummer
using his Syndrums, and regular drums, in
conjunction with my system. Just the two of
us sound like six, seven, people.

Synapse: Have you been touring at all
recently?

Laine: I toured Canada. Plaved with
various other acts, Gentle Giant, did a lot
of headline concerts around Ontario,
Quebec. The company sent me to the United
States to do the second album here. I had to
become a landed immigrant to do my frst
album in Canada, because of Trudeau's
administration.

Lynner: You were an American citizen,
and you went to Canada to do the album?

Laine: Yeah, 1 got turned down by every
record company in the United States, so |
had no place left to go, and [ had to leave
the country.

Synapse: Seems like what a lot of people
ought to do.

Laine: Back here, we got released in 13
countries in just the span of a few months.
The record company president told me we
don’t need the Canadian crutch anymore,
because we've got the world. So I'm back
home, and I'm happy. Everything's here.

Synapse: What kind of problems, from a
live performance standpoint, are there, using
a guitar interfaced with a synthesizer? It's
all pretty new, and it would seem there's
a lot of room to grow,

Laine: Well, the first problem I ran into
when 1 bought it was setting it up properly;
customizing, special cases, etc. The foot
pedals are the only thing that really gave me
problems. The pots in the foot pedals were
not high quality enough, and | had Bob
send me some belter pots.

Synapse: Have you found that you've had
to curtail in any way, when playing live,
vour use of the synthesizer interface
compared to what you do in the studio?

Laine: No, as a matter of fact it's easier
to pull it off live, because | hate headphones;
yvou don't get all the frequencies properly.
On stage, I've got a couple tons worth of

. . . I can hear every frequency. [ can
control the synthesizers much easier by
hearing them really loud. 1 can’t even get a
good sound out of a good studio monitor—
and they've got great monitors at A&M
Studios and various other studios in LLA.
And even when [ put my stuff up in the
control room, it's still not as good as when

I play through my own system. And besides
when you're playing live you can stand up,
you're bouncing around, and you can get
into working vour pedals; you can run up
to the pedal and press il, and put feeling into
your feet.

Synapse: Are you using any other devices
like harmonizers or flangers or . . .

Laine: ['m using a frequency shifter, on
my voice. Vocal synthesis. [ use it for raps
in between songs, so | can sound like a
robot, or 1 can make my voice sound low.

. . . we use it on drums, in the studio . . .
I use the Eventide Clockwork phaser on my
voice on one song on Lthe album.

Synapse: Are you interested in people
being cognizant that you are using new
technology, or are you more concerned
about people accepting your music?

Laine: Well, I've got an awful lot of press
in Canada that has put more emphasis on
my machines than my music, but it doesn't
bother me, because the music is good. The
people like the music too, but they've got
something to talk about. The interviewers

just love to be fed a new thing, and they
just talk the hell out of it, too. The machine

and the music, together.
Synapse: Have you been finding that the

use of the synthesizer has helped or hindered

the success of your music?
Laine: It's really helped tremendously.

Synapse: What have you been able to do
that you couldn't do before?

Laine: ["ve been able to reduce a six-piece
band to a two-piece band—it's put a lot
more money in my pocket! And I've been
able Lo slir up a lot of interest from the
press; ['ve been able to write more fluently;
and I've been able Lo take different chord
concepts on the guitar that normally would
sound too jazzy or too classical and put
them through my machine and make them
sound really cosmic. Before, in writing, 1
had a keyboard player who had a jillion
keyboards in order to get the sound |
wanted, and I always wanted to get the
sound myself. 5o | can go into a studio and
crank material out much quicker, and have
it sound really neat.

Synapse: You said yvou could write more
fluently: what did vou mean by that! Your

actual compositional process was more
fluent?

Laine: Yeah, [ wrote faster.

Synapse: But has it changed what you
write?

Laine: Uh-huh. To a certain extent. It's

changed my style a little bit—different in the
respect that ['m trying to keep more strings

going. It's torcing me, actually, to play more
classical. Because you know when you play
regular one-line stuff, on a regular straight
guitar, you're doing improvisations and
yvou're doing lead blows and stretching notes
and making them sing and all that—but with
the polyphonic guitar synthesizer, you don't
have to. With the new guitar I'll keep two
strings doing a completely different thing,
and then I'll play lead on top of that with the
higher strings, using my third finger as a
pick, rather than just using a pick, as
normal. In fact for a performance [ glue a
piece of plastic across the fingernail to use as
a pick. So this made me experiment more, to
take advantage of the system.

Synapse: Do you think contemporary

guitar players would be a little bit outclassed
by a system of this sort because instead of
playing one-line stuff you're playing
something that can really utilize all these
kinds of voicings?

Laine: Oh, veah. Any time I let another
guitar player use my system, they enjoy
the sound they're getting out of it. . . .
I know I've seen some that are really
frustrated because they can't make it sound
the way [ can make it sound, because of the
way their technigue has been developed. |
think this kind of system is the perfect mate
for a player that is clean: a jazz picker that
hits every note just right . . . one thing it

Please turn the page
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THE MEDIAMIX

JOYOTIGK!

If you play keyboard, vet long to play
with the musical expression of a guitar-
ist, our JOYSTICK is for you! :

With one hand on the keyboard and

the other on the Joystick, vou canbend
or vibrato the pitch as well as timbre,.
with just the right human touch. Vialin,
guitar, steel guitar, trumpet, harmonica
...these styles and more will be at your
fingertips. Each unit is designed for
integration into your model synthesizer.

We also make an auto panning device,
a superb Ring Modulator, a Triangle
Wave Mod (to add that fat sound to
vour Oberheim}, and many other
goodies at realistic prices!

Mediamix

4060 Stanford
Dallas, Texas 75225
(214) 368-6846

Write or call for complete information.
Send $2.00 for a stereo demo tape...
please specify format dasired. THANKS!
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. . . And he says he'd kill for a programmer! Clockwise
from top: 1) Rex Bogue/360 guitar; 2} 360/Oberheim

BY BILL MATTHIAS
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Expander Module-based € voice synthesizer; 3) 380 pitch
to voltage intertace; 4) Mutron Bi-FPhase; 5) Shure cross-
overs; 6] Tapco Two channel graphic e.q.; 7) Crown
power amp (tor frequencies above 500 Hz); 8) Moog
Taurus bass pedal; 9} Rex Bogue/360 guitar;10! Cerwin
Vega power amp (for trequencies below 500 Hz); 11) Tap-
co six channel mixer: 12) Tapco eg reverb. Timo's pedal
board (not shown) includes the following: sterec volume
pedal for the guitar synthesizer, a one octave transposer
pedal for all six synthesizer voices, a transpese button for
fifths or thirds, filter pedal for all six voices, phase
switches, preamp distortion switch, Cry Baby wa wa, Talk
Box switch, echo an-off, and an envelope switch. The
sipnals from the standard pickups run to a Koland Space

ILLUSTRATION BY JACKIE MILAN

Echo then straight into an Acoustic guitar amp.

TIMO LAINE

Continued from page 25

is definitely not for is tolk music—wyou can't
do all that garbage-picking where you have
all these strings going all at the same time—
you have to isolate your strings in sections.
You can't just have all your fingers hogging
around, It's too much noise.

Synapse: [s it too much for the system or
is the sound . . .7

Laine: It's too much sound: yvour ear
doesn’t know what's happening. It's
overcomplicaled, too massive.

Synapse: Do you think that having the
synthesizer has cut oul a lot of the need for
all the foot stuff—this pedal, that pedal . . .

Laine: | have ten foot pedals, and theyre
all hooked up to the guitar synthesizer. The

only arbilration unit for the guitar itself is
the wah-wah pedal and [ only use it on one
song, that's it. [ threw all the other pedals in
the garbage can. Literally. | had a whole
h'L]I'I[:I"'I Ii'I'F l'I"IE']'T'I too.

Synapse: Now at this point a lot of bands,
even club bands have synthesizers:
everybody's got a little Micromoog or
something, Do you think guitar synthesizers
could become as common as keyboard
synthesizers, things like the Slavedriver?

Laine: Yeah, the conglomerate effort of all
the companies working together is goint to
bring it out. It's more likely to happen than
not, because everybody wanls to go
forward. It'll happen slowly, though,
because [ know the reverb unit took a long
time to accept by a lot of pickers, the echo
chamber took a long time to accept, the wah-
wah was hard to accept, phasing was hard
to accept, but gradually it all happens. =AA/-
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POLYFusiorn

Meet the Polyfusion 2050 Series, 2
new line of ultra-reliable synthesizer
keyboards. Each of the four new models
carries a 5-Year pitch contact warranty in
addition to the standard 1-Year warranty on
the entire unit. Choose from a wide variety of
features including pressure and/or velocity
“sensitivity, “Micro-Touch” octave transpose,
selectable logarithmic/linear glide, one and
two voice, and an X-Y Joystick controller,

" The 2050 Series Keyboards are totally

compatible with all major synthesizers through
use of the optional 2064 Keyboard Interface.
The interface contains a regulated power
supply and provides all necessary outputs
including "“S-Trigger”’ for use with Moog
eguipment.

With great concern for quality, and
employment of the latest "State of-the-Art”
technology, we believe these keyboards are
unmatched in the industry, For complete,
illustrated specification sheets and

- price information write:




As Jan Hammer moves in a new

musical direction with Melodies,

his recent Epic Records release, Synapse thought the time would be
right to explore his past, present and future, and considering Ham-
mer's departure from his overt jazz/rock style, there was a lot to talk
about. This took the form of questions about the Mahavishnu Or-
chestra, jazz/rock economics, his escape from the ocean of jazz/rock,
his playing as guitar playing, and what synthesizer techniques are

important in his playing.

by Doug Lynner

Douglas Lynner: [ listened today to many
af the records that you've played on to
get a sense of the evolution of your
synthesizer playing. It was interesting to see
for instance, in the Mahavishnu Orchestra
it seemed that you were being utilized still
as a piano player.

Jan: All the time, especially in the
beginning.

Synapse: When were you able to start
using the synthesizer as you wanted to?
Was it when you were on your own or . . .

Jan: No, no. It all happened between the
first and second album. On the road
would take it into my room and praclice
to see what [ could do. Not necessarily
with the sound, because | knew that would
take a while and everyday I'm still learning,
but as far as the basic playing of the
keyboard and utilizing the left hand control
(pitch bend wheel) of the Minimoog. To me
it hasn't been surpassed yet as far as a
versatile all around controller. | spent some
time really working out what I could do
and it just became really easy and from
that point on there was no stopping me.

Synapse: What was it that attracted you
to trying synthesizers in the first place?

Jan: Expressivity, for sure. There's no way
to really bend notes on any other instrument
28 JANUARY.

that I played. [ tried with things that came
close, like the Oberheim Ring Modulator
when it first came out. [ had it on the
electric piano immediately and it does come
close. It takes away though because there's
not a definite note. 1t sort of imitates
bending a note but it's more of an effect
and I want it to be a lot smoother; to be
just like the tone of the instrument that I'm
playing. Synthesizer seemed like a natural
instrument for that. And I didn't even look
at anything else. [ just liked Moog's sound.
If I had had more money at that point I
would probably have gotten a big unit and
I wouldn't even have tound out about the
wheel. Fortunately all [ could afford was the
Minimoog.

Synapse: It seemed that on "The First
Seven Days" you had found some freedom
that you hadn't had before, because the
music was so different and also that you
decided to play most of it yourself.

Jan: Well it also connected to the album
with Jerry Goodman, where I did all the
drums, and the bass lines on keyboards and
Jerry did the violins and guitars. But when
I did “The First Seven Days” | figured I
could produce all kinds of string sounds
using not only string synthesizers but also
Mellotrons. But it wasn't just freedom, my
writing had progressed in the time since the

PHOTOGRAFH BY BILL MATTHIAS
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Mahavishnu Orchestra broke up. And 1
moved out of the city shortly thereafter and
I began living in the country in upstate
New York and just being in the quiet.

You know, you hear all that residual noise
that's in the city, and when all that ceases
you start hearing things that are a lot
deeper inside of you and [ just could not
hear those things living in New York City.
My writing has changed radically just from
being in a much more introspective mood
all the time; being by myselt in the country.

Synapse: Yeah, I can kind of sense that at

the opening of the album, there's such a
space allowed around the piece.

Jan: Yeah, and I could do anything I
wanted at that point. It's a combination of
treedom and also my progress as a
COMPOSET.

Synapse: On "Melodies” you've certainly
charnged what people believe to be your
style. Do you feel nervous that some of
vour old supporters might not understand
your change in style?

Jan: Oh, they will understand it alright.

I know they will understand it, but the
question is whether they'll accept it. Because
a lot of the old supporters come from the
real serious jazz or jazz/rock fusion school
and those people really take themselves
too seriously for my taste; and 1 got bored
with all that and if they don't like it they
can listen to those other bands, and I'm not
going to be part ot it. Whatever 1 lose

I'll gain ten times in other people. |
definitely believe that.

Synapse: ['ve noticed in recent press
material and on the "The First 5even Days™
album, that yvou mention there are no
guitars, and there will be none in your band.
At the same time, when [ listen to your
music | get the very strong feeling of a guitar
in your playing.

Jan: Right. That's exactly the point. That's
why I had to put the disclaimer on the
record.

Synapse: So that people would
understand?

Jan: Yeah, il's not even for people as
it's for reviewers; so they would not confuse
people any further—as they have done on
the Mahavishnu records and on the one
with Jerry Goodman. They assume that it
was all guitar but just about half of it was
me. So just to set the record straight 1 had
to write that on the record for my peace
of mind.

Synapse: How do you feel about guitars?

Jan: Well, it's simple. If you listen to
music around us, it’s about 95/ guitar based.

Synapse: So you feel it's overused?

Jan: The first requirement to originality,
| think, is scratch the guitar. You're half
way there; you'll sound original from that
point on, | have nothing against guitar,

I love guitar, but not in my bands. That's
the way I feel about it.

Synapse: Certainly your playing does
. ..

Jan: The void (laughs) . . .

Synapse: | he void—okay.

Jan: Why should there be a void, right?
I mean, why? Who says there's got to be
a guitar, but, you know, we're all a viclim
of it and we assume there has to be a guitar.

Synapse: And the association is very
stromg also so [ don't think it can be passed
by. But I also find a real strong association
between your playing and the silar.

Jan: Right, true.

Svnapse: | was wondering how much
Indiar or eastern influence there is in your
playing?

Jan: Years and vears of very deep
listening, for sure. I've been always very
much into Indian music and it's not only
Indian music, it’s also in Eastern Europe.
A lot of the melodies in the folk music
incorporate similar tools of expression, like
bending notes, slurs and grace notes, that in
a way are similar to Indian music. Not in
mood or modes, but as far as the
instrumental technigue.

Synapse: You ve mentioned Eastern
European and Indian. Are there other world
musics that influence you?

Jan: Well, I've been playing drums ever
since | was a little baby and drums are
my big love. I play drums on just about
every album at least tor part of the album.
So far [ haven't been able to incorporate
it into a stage show because [ have my
hands tull, but a major influence also is
African rhythm concepts. Between African
and Indian you've got it all covered . . .
| guess Latin American, too.

Synapse: When you say that you have
your hands full, that's certainly a technical
matter that instrument builders have to
consider. What do you need to have
designed for your show?

Jan: Well, right now I'm using a prototype
portable keyboard of cur own design. It's
pretty much put together with Moog
hardware but it was built to my
specifications by my right-hand man, Andy
Topeka, who is just an incredible, very,
very sharp guy. He has been with me ever
since the Mahavishnu days and he actually
built my recording studio where all these
records that you mention were recorded; it's
all in my house. And he also built this
prototype and he's working on a new one
which will allow me to play both the
Oberheim polyphonic synthesizer and the
monophonic synthesizers. Portable, that's
where I'm going.

Synapse: What do you have access to
from the box at the left end of the
kevhoard?

Jan: At this point it's still tairly simple
and quite similar to the Minimoog as far
as controls. There's not much more you can
do other than maybe bring in switches for
a programmable synthesizer which will be
on the next version.

Synapse: Do you feel the instruments you
Please turn the page
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use dictate in any way what you'll write or
play?

Jan: It all depends. There are certain tunes
that are definitely influenced by an
instrument but mostly, when the inspiration
comes, it comes in the least expected
moments. You just have to be prepared
and that’s why you train for long years
to capture a complete melody or a whole
form and hold on to it before it disappears
into the darkness of your subconscious,

So you have to either be prepared with a
paper or your memory span has to be
really long so you can hold the whole
form. It's a trip. It takes practice just like
an instrument.

Synapse: Often when I interview people |
ask them who they feel is responsible for the
success of the synthesizer in the commerciul
market and 1 always get . . .

Melissa Kojan (Epic Records—Publicity):
George Duke gquotes Jan Hammer.

Synapse: Yes, it's always one of two
people . .

Jan: Really? You're kidding (looking at the

Dhke interview).

Synapse: [It's either yvourself ar it's Walter
Carlos.

Jan: Wow, great!

Synapse: Herbie Hancock muade u similar
comment.

Jan: Herbie came up to me in the airport
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Jan Hammer and violinist extraordinaire Steve Kindler.

JAN HAMMER

““Who says
there has to be
a guitar?’”’

.—"'I
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in Chicago and said, "When are vou going
to give me a lesson?” | said (laughing),
"Well, it will cost you.”

Synapse: How do you feel about that
role?

Jan: Well, [ sure wish the rest of the
industry felt like that (laughs). ['ve been
playing music or musicians [or a long Lime
and it shows. ['ve gotten a lot of respect
from [ellow musicians over the years. [t's
great but 1 think it's time, actually it's
overdue and we're doing something about it
in the new album, we no longer play for
musicians and their friends, for the
intellectual underground, you know, the hip
crowd. [ want to turn on normal people
and to me that doesn’t mean selling out.

It's as much of a challenge to move people
as it is to impress musicians. You just use
ditferent skills.

Synapse: What is your motivation to
apprroach lots of people as cpposed to
musictans?

Jan: Joy. [ really enjoy a lot of people
getting off on what I'm doing, It's a feedback
and it really grows with the amount of
peaple, up to a degree, | mean. When
there's a stadium it just gets numbing. It's
just too many pEUplE. But a big crowd
is better than a small crowd. Obviously,
economic factors come into guestion as well,
when trying to sustain a group of this size.
It's just four people but we have about 45
hundred pounds of equipment, and we have
a four piece crew that comes with us. So
we have eight people on the pavroll whether
we work or not. We cannol sustain
ourselves on plaving jazz clubs and that's
why the music is also changing.

Synapse: How long have you been on
this tour now?

Jan: This is actually the third night; we
played San Diego, then here last night and
tonight.

Synapse: Do you feel the reaction is what
you wanted?

Jan: Yeah—I mean, what more can you
wish, right? The reaction was louder than
the band. I like that.

Synapse: Is composition of the type on
“"Melodies” something that you were not
able to do before or was it something that
vou were not interested in doing?

Jan: | was caught up. | was caught up in
a circle. Jazz music is pretty much jamming.
You know, it can be very advanced but with
few exceptions, it will not reach lower than
the mental, intellectual level. There are
exceptions, of course, I don't want to
generalize, but exactly that part of jazz
was transplanted into jazz/rock later. It's
fun to play that way but it sure isn't fun to
listen Lo. You can be astonished by
somecone's dexterity and skill but it's not
reaching yvou emotionally. Only a strong
melody will do that, or a complete musical
statement that includes a strong melody on
top of a strong harmony —true composition.

Continued on page 48
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by Janet Henshaw
Danielson

Karlheinz Stockhausen
is world known as

one of the earliest and
most prolific explorers in contemporary music. Last issue, Synapse

published part one of Janet Henshaw Danielson’s in-depth inter-
view, concerning basic influences in both Stockhausen’s life and
music. In this last installment, he discusses the present, in terms of
his own work and the prevailing social/cultural/political climate

Danielson: What are
you working on at the present
time?

Stockhausen: Sirius. The last
section of Sirius, the spring
section, must be finished now,
and it will be finished in about
two weeks,

Danielson: And it has

long sections of electronic
sournd?

Stockhausen: It is all
electronic.

Danielson: Uh-huh.
What sort of notation are you
using?

Stockhausen: Well, | have
transcribed the entire tape as
precisely as possible only with
respect to Liming—everything is
precise down to one-tenth of a
second in the score of now about
two hundred pages, whereas the
timbres are not described.

The pitches are approximate
—sometimes | indicate

when the pitch is within

the degrees of the chromatic
scale, but that's all [ can do. It's
mainly a score for the musicians
who can tollow the tape
precisely and always know
where they are. And then |
wrote the tour solo parts, in
addition to the tape part.

Danielson: [id vou
realize the tape here?

Stockhausen; Yes, in this
studio.

Danielson: Are vou skl
dotng a lot of music-plus-drama
things like Musik im Bauch?

Stockhausen: Yes—oh, the
last few vears are all more or less
scenic works—I mean scenic
music. For example, Inori is for
one or two mimes (or dancers)
and orchestra. The last
performances we always did
with two, a man and a woman,
They have parts like musicians,
as precisely notated as
musician's parts. [ have also
composed a piece, “In the Sky |
am Walking . . ." the
“Indianerlieder’” ( American
Indian Songs), in which all the
actions are precisely
notated—the dance, and
everything else that is
happening. Then Sternklang is
outdoor music in which the
runners have an important role.
Also, there are certain moments

that is affecting cultural advancement in this day. '

THE
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when the musicians—not only
the runners with the torches, but
also the sound runners have
specific gestures to make. Then
the last piece which | compaosed,
Breathing gives Life, is for choir,
and orchestra. We play the
orchestra through loudspeakers
if the orchestra cannot be put
into the pit; if the performance is
not in an opera house, then we
do performances on concert
stages with the orchestra played
over loudspeakers, and the
singers have to act all the Lime.
There are twelve soloists from a
choir, who have different roles
—like someone who's like a
magician, someone who's like a
star-viewer, et cetera—Lwelve
different roles.

And Harlekin is danced in
costume, and plaved at the
same time by a clarinet player.
It's an extremely virtuoso dancer
part, completely notated, forty-
three minutes long.

Danielson: How did you
notate the dancer’s part?
Stockhausen: With words and

designs. And for Inori [ have
invented a complete new
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natation which is very precise.
For every twinkle of the eve,
everything is notated with
musical notes and durations and
dynamics and everything,

Danielsan: Do you still
work with the group of

| musicians you 've been working
| with for years— Kontarsky,

Bojé—
Stockhausen: Oh, ves, ves,

We just did a series of concerts
last month.

Danielson: You re still
doing a lot of concertizing?

Stockhausen: No, not a lot, |
have reduced it extremely,
which means | perform perhaps
half-a-dozen concerts with
Kontarsky, Bojé, EGtvos, Krist
and Caskel in a year, and then |
conduct I:lr.-_'r]‘la'[_'r:-:. three or four
months in a year the works
which need my conducting, as
long as the scores are not yet
printed . So | conduct Inori, or
Sprel for orchestra, or Trans tor
orchestra, or Punkte or Hymnen
a lot—all the scores of which are
not yvet printed. The moment
they are printed then [ pass to

something new, so [ usually
conduct the first ten to twenty
performances of each work until
everything is controlled and
corrected, and then I go on to
the next pieces. For example, [
now perform mainly Sirius with
a new group— Suzee Stepheus,
Annette Meriweather, Boris
Carmeli, my son Markus and
two sound technicians—because
Sirius is a new work, and we
have performed it twenty-five
times up to now and another
halt-a-dozen performances are
CcOming up very soon.

Danielson: Do vou
think it's important fora
camposer to work with
musicians that he or she has
waorked with for a lang period
of time and has a lot of rapport
with?

Stockhausen: Yes, that's
important, but not the only
thing. For example, now [ work
with these four musicians. With
two of them ['ve not worked
before—Lhe singers in Sirius.
Mo, that depends. | also want to
enlarge the number of musicians
with whom I have worked
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extensively so that, one by one,
the number of competent
musicians becomes larger.

Danielson: Sternklang
wus written, | believe, as a
greeting for extra-terrestial
beings. Could you say that you
have had contact with extra-
terrestial beings?

Stockhausen: No, [ haven't.
Danielson: Back to-—

Stockhausen: Just a moment. [
should make a comment. When
you say with extra-terrestial
beings, you really mean with
people—people, | mean—who
are recognizable in bodies and
who come with flying saucers, Is
that what you mean?

Danielson: No, not
necessarily.

Stockhausen: Oh, | see.
Because usually one thinks
extra-terrestial people. That's
what [ meant when [ wrote the
text. [ meant it really for people
landing here, But besides that, I
have naturally had contact all
the time with spirits, who do not
appear here in the flesh, in
bodies. There are two different

things, Sternlklung, 1 set
Sternklang in a more—how can [
Sy I'l'l,]'l'!"llfll'{]'l_].‘ﬁ Wy,
Sternklang is a piece that could
very well be the reception music
for a team of people from other
planets, from other stars who
come to visit us, And certainly
one day this will happen,

Danielson: Back to the
concert, anyway. A lot of
composers are dissatisfied with
the standard concert situation,
and you yourself have done
various thirgs to alter this
standard concert situation.
Could vou talk a little about
this?

Stockhausen: Yes—the
institutions exist, and I think the
change that is taking place in the
field of music, as in all other
tields since 1950, should not
only take place outside of the
institutions, because that would
mean losing all the good
musicians who are employed in
the orchestras and choirs and as
soloists, as they will continue
playing there. [t would be stupid
to simply abandon them because
then you would get stuck with

have proposed a situation like
that of Osaka, in the World Fair,
which was, as vou can imagine,

bad musicians. It is necessary
that musicians perform alot,
and not only practice, also that
they are in competition, 5o the
best musicians, no question
about this, are in the lield of
institutionalized music, But
mside the institutions every
now and then [ have tried Lo
arrange different kinds of
concerts,

PE L

For example, in Bonn, in the
Beethovenhalle, 1 arranged
programs in three different
halls—programs of four hours
each—with chamber music,
orchestra music, choir music,
soloist music of my own
compositions, [ had done the
timing so well that the
intermissions took place at the
same time in the different halls
so that peaple could switch from
one hall to another, [ assumed
that there were a lot of people
who know certain pieces and
have heard them, who would
like to listen to other pieces, but
that is a special situation for a
public that is really familiar with
my music, which is rare, yet . ..
in one city. But it will come. |
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9% of the present-

financed by the German
government, as all the other
pavilions were financed by the
governments of the difterent
countries. There [ performed for
six months for over a million
people, tive-and-a-half hours
every day, with twenty-one
soloists whom | had chosen.
Every plaver would play only
every second day, and we had
performances between twenty
minutes long—each time for
about six hundred people—up to
one-and-a-hall hours long, with
one pause in the evening. 5o we
had longer pieces and shorter
pieces, but evervthing was
performed live during these six
maonths. And this could be done
immediately in any cily which is
willing to have a Music ITouse,
and [ have suggested that this
Music House should not be too
tar away trom the center, but
somewhere on the roof of a big
shopping center or something
like that-—or close toit, so
people could just go in for an
hour and listen to some music
and then go away. But that
needs very good management
with respect to the engagement
of musicians.

Or [ have suggested — well,
let’s not talk about my music for
'!'I'II'["E_‘ aT Fﬂ'."l,l]' 'l'.lT{'l"I{"ﬁtri;iS- "u"'n.’lf\l'il:']"l
takes place in concert halls, or
sometimes in halls which are
used for dancing because these
pieces need Hat Hoors and a
square room, if possible, and
good acoustics, so you only find
this every now and then. But
many of my pieces have been
pertormed all over the world in
halls which have not been used
by orchestras up to now but
which are available in these
cities. And they are used by the
institutions, by the radios or by
the city people. They say, “Why
shouldn't we go for a
Stockhausen concert in another
hall?” This has taken place.

But perhaps you meant
different situations, like | said
before, the World Fair, and then
in Bonn. Or in Darmstadt we
made Music For A House. We
had music on three different
Hloors in a house which we
rented for one week, rehearsals
included, and the public would
walk through the house during
the performances with a very
special set-up, with carpets, and
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pecple behaved very nicely. It
was very silent. And in each
room you had two, three, four
or five musicians, even with a
changing number of musicians,
for four-and-a-half hours.
Evervthing was made in a way
Lhat the people could walk
without disturbing,

Danielson: 5o the
audience could create their own
music by choosing where to go
Hexl !

Stockhausen: MNot create, but
‘I'_'I:'IL"L'J!'\.‘I" I o ] l-‘ﬂ]"li;':l" '!,"I;'!I'L] mMiean,

yves—by their movements, Well,
at least the acoustical landscape

PHOTOGRAPHS BY BERNARD PERRINE/PARIS

was influenced by the people
moving, and the whole thing
was composed like a piece that
also has polyphony in space,
which means the ditferent sound
layvers would take place in

ditferent rooms, and in each
OO '}FUU. I'Iﬂd_ Il!LII_lH'F]i""rikEr"i.. S
at certain moments the
musicians in one parti:'uhir rOOm
could choose, by opening a
potentiometer of another room,
to hear what was happening in
the other room and even to have
dialogues with the musicians in
the other room over
loudspeakers. That was easily
possible, It was a house which
allowed individual stratas of
sound and made possible
connections between the

different rooms. I'm sure this
kind of music will come, where
the polvphony of the music
corresponds with several rooms,
several spaces, so you can
analyse Lhe piece by walking
through the place, vou
understand that., And in the
basement there was a room with
four loudspeakers inits four
corners where you could hear
everything that was happening
i the house.

Danielson: S50 there was
creativity on many different
levels, then—not just physical
levels, but

Stockhausen: Well, I don't
know if it's a high degree of
creativity —creativity can exist
on every level, but it's just multi
spatial. It has more spaces than
ordinary music. I meanit's a
special case that you have music
only in one room, because
already when [ sit here with you
| hear what's happening on the
street and there's a soft radio
c{'.lming fT'{]'ITI SLMTT E"'l.-"f]'lf!'l'f;" T:"lSE'. 5{':!
| am trying to integrate spaces of
dillerent kinds more and more,
also because every space has a
different acoustic and I would
like to use that in one piece.

Danielson: Do you
think that music will eventually
fulfill the role that the church
once filled?

Stockhausen: What do vou
mean? The church was the
mediator between God and
man, and the music is not this,
to a large extent. Most, or
ninety-nine percent, of the
present-day music is
materialistic music. It's not
religious at all, I'm not talking
about music with text—I mean
religious music which creates
that atmosphere where yvou feel
elevated, where vou feel you
make contact with the universe.

Danielson: And this is
what you hope for your music
fa do.

Stockhausen: [ think so. |
]'I'l-:l]'}'l:" h=L

Danielson: You've said
that music today is treated as a
commodity or as a tay for
people. Don't you think it would
be necessary —

Stockhausen: No,
entertainment, maybe. They
want to keep people entertained,
otherwise they might become
dangerous. S0 music is used now
as a means to entertain pEGp]E,
to keep them quiet, to have
something that is happening that
attracts them, that gets them
away from their roles or
whatever.

Danielson: Don'f you
think it would be necessary lo
averthrow the current economic
system in order to remedy this
situation?

Stockhausen: No, what's
necessary is just that this world
stops producing so many
children, because once it is a fact
that we keep the number
constant, and that won't happen
s0 soon, then people will rise in
consciousness and in demand for
cultural food, However, the
main demand nowadays is for
normal food, like animalistic
food, Most of the people are
hungry, you know that, and
have noe food and shelter, and
the forces of nature are still so
violent and so demolishing, so
destructive, that most of the
human beings have other
problems than having the
freedom and the inner
education—self-education - to
enjoy spiritual education,
Though what I'm saying seems
to be contradictory because in
Bali, which is not a very—what
can [ say—rich sociely, it is




day music is materialistic music.”

relatively rich, compared to us,
because their demands were not
for cars and all this. So they are
rich, as long as they don't want
too much, When they're happy
with rice, they can dance and
make music. But when they're
na longer happy with rice, they
canh no longer dance and make
music, and that's what's
happening now. Now they want
Japanese cars, and television, so
they become unhappy for quite
a long while and the muic will
stop. The evolution of music will
stop to a great extent because
they will spend less time in
making music, and they will
spend less time in making
instruments and that naturally
will lower the level of music and
lower the quality of the
instruments. 5o | am giving an
example, that you cannot expect
that the politicians who are
trying to find the votes of the
people, are very cultured
because they wanl Lo keep the
people quiet, and in order to
keep the people guiet, they are
first concerned with the problem
of how to tind old-age pensions,
and all this security business,
which means money. Money for
things other than music, And
only if the number of people is
constant in the world, can the
culture rise on the whole level.
You see, Germany is now
overflowing with
Czechoslovakians and Turkish
people, and Hungarians, and as
soon as East Germany will be
opened and Germany will be re-
united we will have a lot of poor
people who, again, want
television, cars, dresses—all this
and that. So the budgets for
music will still be cut, and they
have already been cut since we
have had a socialist governmenl.
They were cut halt and half
again, last year, and this yvear,
again half. So music has no
l:]"lﬂ]'l(:l'_"l, El]'l{_] l;_'l_]_"'l_]_'l'l:II !"IEIE M
chance to develop as long as the
politicians need to fulfill the
desires of the people who want
ather things. It's a long process,

Danielson: Do you
think there will be great
developments in the technology
of music in the next fifty years?

Stockhausen: Absolutely.
What has happened in the last
len years in the field of

construction of synthesizers and
additional devices for live
performance—even the
synthesizer which we have,
though it is so imprecise—has
improved tremendously our old
way of making music. Every day
there is a new invention.

Danielson: Do you
think in the future there will be
a lot more use of computers, or
more hybrid systems where you
have a synthesizer and a
computer?

Stockhausen: | don't think the
computer will play a very
important role.

musician with the voltage of that
melody . Solalways need
computers [or the
intermodulation of ditterent
sound sources. There the
computer becomes interesting,.

Danielson: So is voltage
control going to continue to be
very important’?

Stockhausen: Well, | think
that is a very good help. Tf it can
be done ctherwise, fine. But |
don't have any other means. So
the besl thing is Lo have a device
to instantly store something, and
to use that information for
modulating something else,

Danielson: No?

Stockhausen: No, absolutely
not. Only insofar as the.
computer can be used to analyse
recorded sequences, as [ told
yvoi betore, and quickly use this
information for driving filters
and generators with this
information and transtorming
other sequences which are
played. Let's say a musician
plays a melody, and I want the
timbre of another musician who
plays at the same time to
immediately, in real time, be
transtormed with the melody of
the first musician. Then I need a
computer, because a computer
can analyse the melody of
musician number one and drive
the timbre of the second

instantly or with any time
delay, let's say up to lwo
minutes—two, three minutes
—and I don't care how vou
call it, ik it's a computer or a
synthesizer or whatever it is.

Danielson: One last
guestion: do you think
electronic music technology
helps produce better wiusic?

Stockhausen: Yes. In the long
run, ves, because we cannot go

backwards in consciousness, and
we are expanding our
consciousness of what music can
be and how rich music can be at
certain moments, or even how
relevant dvnamics and tine
changes of color of sound and
the movement of asound in a
ziven space can be. In order Lo i

achieve this new precision and
this new clarity, we need new
means. So the well-tempered
piano has naturally helped, in
the long run, the composition of
better music for piano than
before that invention, because
you simply couldn’t compose
this brilliant piano music—all
the music that is for piano is
distincl from a harpsichord or
clavicord—music which is
unthinkable without the piano.
And the orchestra music is
unthinkable without the
orchestra. Soit's like asking if
yvou think that the modern
orcheslra—or the orchestra
altogether—has made better
music. Well, ves, because all the
orchestral music that has been
composed since Beethoven has
been composed for the orchestra
because the orchestra was there,
Soil's nol Lthal at Lthe beginning

| of the invention of new

instruments you would find the
best music, but atter a while, the
MuUsICIANS ‘i."h"l'll'.‘.' L15E" 'I.'I"II_"":T:-E_" M
means will simply compose
music which is also, in the long
run, better music, because it's
more rich, and it enlarges man’s
CONSCIOUSNESS [}I'- ‘i.-"n.’]"lr'.l.t ]TI'L]'_-':'-IF Can
be. 5o there is an intimate
relationship between the means
and the spirit that uses these
means, though in the beginning
of a new era, this is not guite
visible. We think nowadays that
music is full of dilettantism, and
many people are fooling around
with these modern instruments,
thinking that is of value already
in itself. It's nothing in itself
naturally, but it will take a
while. And after a while, the
musicians, who are forced to
make an effort to be precise
because they use these
instruments and the instruments
demand that precision of
composition, will, little by little,
change their way of composing,
and then better music, more
complex and with more
relationships, so music with
more content and also with more
profoundness in the psychic

| sense, more depth—because it is

simply more rich, it has more
layers—will be composed,
Man's toys will become more
and more stimulating and
fanlastic so thal his plaving

comes always a bit closer to the
music of the Divine. ~/V—

L
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by Eric Valinsky

Time scale is the ratio of the time needed
to generate an electronic sound to the actual
duration of the sound. For example, if a com-
puker takes twenty-tive minutes to generate
ten seconds of music, the time scale is 150:1.
Similarly, an electronic music composer who
works four hours editing a Hve-minute se-
quence is operating under a time scale of
48:1. Substantial savings in time and studic
cost can be realized by reducing the time
scale to its absolute minimum, 1:1. This is
known as working in realtime.

Most tape techniques, such as overdubbing
and editing, are time consuming. In order to
achieve a 1:1 time scale, the composer must
abandon them in favor of synthesizer pro-
gramming technigques, including those of
analog programming and electrophony cov-
ered in past Synapse articles.

What are the advantages of working in
realtime? In the studio, much time and
money can be saved in reducing time scale,
as was mentioned, More material can be
put on a single track, thus reducing the num-
ber of channels needed for tape and mixing
equipment, and thus reducing equipment
cost. It multiple tracks are desired, they can
be recorded simultaneously in realtime, again
saving studio time. Out of the studio, real-
time techniques enable performances of live
electronic music.

There are no disadvantages lo the use of
realtime techniques, only problems. More
synthesizer equipment is needed for realtime
work than for conventional studio methods.
On the other hand, synthesizer cquipment is
cheaper than sophisticated tape equipment,

This article will be concerned with the
problems of live electronic music. In order
to produce desired electronic sounds live, the
synthesist must learn to interface with the
synthesizer. Acoustic musicians spend years
practicing the techniques of controlling their
instruments. Similarly, though in much less
time, the techniques of using synthesizer
knobs, switches, bullons, foot pedals, and
other manual control devices can be per-
fected, These manual techniques are suf-
Fucient to produce electronic music structures
of wvirtually any complexity, given an or-
chestra of synthesizers and synthesists to
play them.

What can a lene synthesist do, with a
limited amount of equipment? The flexibility
of manual control is limited by the number
of hands and feet the performer has. Mare-
over, it is difficult for one person to follow
many different events at once, much less con-
trol them. Additional flexibility of patching
and repatching is required to increase the
variety of electronic sounds available from a
limited amount of equipment,

In other words, to permit production of
electronic music in realtime, with multi-event
complexity, and controlled by one synthe-
sist, first, the equipment must be made more
flexible, and, second, the synthesist must em-
ploy means of automatically controlling the
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synthesizer, and/or he must interface the
synthesizer with the outside world. Means

of automalically controlling a synthesizer |
were covered in past articles. This article will |

explore means of extending the synthesizer’s
range and methods of interfacing it with the
outside world,

Adding Synthesizer Modules

Extending the range of a conventional ana-
log system is most simply accomplished by
expanding the system. Given sufficient dup-
lication of modules, many patches can be
available simultaneously and used as needed.
The addition of switching matrices and hard-
wired connections can simplify the patching
situation somewhat.

What if a single patch is used frequently
and ties up a large number of modules? For
example, a complex [iltered drone of four
partials requires at least four VCO's and four

VCF's. Adding these to an existing system is |

not cheap. One pays for the stability and
trackability of general purpose modules such
as VCO's. Besides, standard synthesizer
modules may not be best suited to a par-
ticular application.

Mare efficiently, a special purpose module
could be added, in this case a drone module,
The frequency of a single, inexpensive, man-
ually controlled oscillater could be divided
or multiplied inexpensively to produce drone
partials, Low-cost VOF's could be used in the
module, since exceptional tracking and sta-
bility is not needed for this application.
Clearly, this is the cheaper solution. More-
over, the module can be pre-patched, elimi-
nating set-up time.

Bear in mind that special purpose modules
have limited applications and should nol be
overused. The sequencer is an example of a
special purpose module gone cliche. How-
ever, some sequencers have special features
which allow them ta be used in more inlerest-
ing applications. A sequencer that provides
a separaté trigger output for each stage is
useful as a master timer, as is described in the
author's article, “Analog Programming.” A
control voltage into a Buchla Series 200 se-

. quencer will determine which stage is on,

which means that a finite set of pitches can
be generated, but in voltage controlled order,
as well as sequentially.

Acoustic
Instrument Controllers

The most commonly used manual con-
troller is the analog kevboard, basically a
variable resistor adapted to kevboard tech-
nique, Other acoustic instrument techniques
have been incorporated into controllers such
as the Lyricon {(a woodwind controller) and

the Universal Valve Instrument (a brass
instrument-like controller).

Acoustic and electro-acoustic instruments
themselves can be used to control the synthe-
sizer through special interfaces. An interface
unit will generally include a “pitch” follower,
which produces a control voltage propor-
tional to the instrument’s frequency, and an
envelope follower, which produces conlrel
voltages based on the instrument’'s ampli-
tude. Trigger pulses and gates are then gener-
ated from Lhe envelope [ollower voltage. In
this way, the frequency and the amplitude
of the acoustic instrument sounds are pre-

served and transferred to the synthesizer.

[t seemns a waste to reduce a naturally rich
acoustic or electro-acoustic sound to a boring
electronic wavetorm. Besides, one or more
V(s must be tied up in lhe process. More
attractively, the instrument sounds are input
directly into the synthesizer, where they are
filtered, resonated. clipped, modulated,
given new envelopes, etc. In addition to its
timbral advantages, this procedure frees the
VCO's tor use elsewhere.

In a like manner, pre-recorded concrete
sounds can be used to control the synthesizer
automatically. An envelope f[ollower pro-
cesses the sounds to produce control voltages
and non-periodic timing signals. In addition,
the concrete imagery enriches the electronic
sounds.

Interfacing With
The QOutside World

This section explores methods of interfac-
ing a synthesizer with the outside world: with
performers such as dancers or actors, with
films, with the audience, and with the am-
bient environment of the performance area.

The position of actors and dancers in a per-
formance space can be monitored in a num-
ber of ways. Capacitance plates and other
proximity sensors measure the closeness of a
performer to a particular fixed area. (The
closer the performer to the sensor, the higher
the voltage produced.} An electric eye re-
sponds when a performer passes through a
certain point, breaking its beam. Arranged in
a grid pattern and decoded by the appro-
priate interface, electric eyes can be used to
pinpoint the position of the performers in
space. Microwave fields are sensitive to the
presence and the speed of movement. The
sounds of the performers can, naturally, be
picked up by microphones,

Theoretically, dancers can be wired direct-
ly into the interface system, a proposition
generally viewed with hostility in the dance
world, Mercury switches, attached to a
dancer’s costume, will turn on when the dan-
cer's body is in certain positions. In this way,
gates and triggers can be produced. The gal-




vanic responses of the dancers can be moni-
tored through electrodes, if the dancers con-
senl lo having electrodes glued to their skin.

To disencumber dancers from long wires, the
information from the switches and elec-
trodes can be transmitted through radio
waves.

The problem of recording high fidelity
sound on film can be circumvented by using
a live electronic music soundtrack, Pulses
can be recorded on the film's soundtrack and
used to control the synthesizer, thus synchro-
nizing the sounds with the film. FPhotocells
(light sensors) are basically light controlled
pots and can be used to produce a control
voltage output. Mounted on the screen, they
can cause a synthesizer to respond to the
position and intensity of the visual image.

Photocells have pertormance uses also.
Performers, aiming flashlights at photocells,
can control sound event parameters in a
dramatic way.

Many of the above techniques can be used
to monitor the audience: their movements
(eleclric eyes, microwaves), their proximity
{capacitance plates), their sounds (micro-
phones). Of course, i the audience is seated
and quiet, the results obtained will be unin-
teresting. Al this point, members of the au-
dience may attempt to walk out, where they
can be intercepted by electric eyes, micro-
phones, etc. In many of these situations, the
audience learns to control the sound con-
sciously, and thus becomes the performers.

Various parameters of the environment
can also be monitored. Photocells can be
used to measure ambient light. Thermistors
(temperature controlled resistors) measure
changes in Lhe environmental temperature,
Also usable are: tratfic flow meters, switches
on doors, windows and scats, barometers
for air pressure, anemometers for wind
speed, seismographs for earth movements,
and much maore. Prokably anything can be
monitored.

How are the signals from the above meas-
uring devices interfaced with an clectronic
music system? Some of the devices generate
control voltages directly proportional to the
amount of the parameter they are measur-
ing, for example photocells, proximity sens-
ors, and temperature sensors (thermistors),
These voltages require simple additional cir-
cuitry to be compatible with synthesizer con-
trol voltage inputs. Other devices directly
provide pulses {electrodes, electric eves) or
gales (switches), which are then conditioned
by additional circuitry to provide synthesizer
compatible timing signals. Microphone sig-
nals can be used directly or processed as
acoustic instrument sounds are above,

Timing signals can be produced from con-
lrol voltage outputs by comparator circuils.
A positive voltage comparator outputs a gate
hjgmﬂ when the control w:l]t.'i;._;t-* rises above

a pgiven threshold level, Negative voltage
comparators respond to voltages below the
threshold, A window comparator produces
an appropriate gate signal when the control
valtage falls within a specified range. By con-
necting window comparators end to end, the
full voltage contral range from a device is
divided into segments, Each segment will
produce a separate gate signal when the con-
trol voltage level falls within that segment.
If the output from each segment is routed to
the input of a different evenl, one sensing
device can effectively control the timing of a
number of events.

Digital Techniques

The application of digital circuilry is per-
haps the most important contemporary de-
velopment in electronic music. This section
will show merely how digital circuitry can
enhance the techniques of the preceding sec-
tions,

Digital circuitry can be used in special pur-
pose modules. The digital sequencer, for
example, is functionally similar te its analog
counterpart. It has a greater capacity to store
voltage levels, but still must be set up man-
ually, and lacks the triggering flexibility of
the ainalugﬁ-

A step in complexity above the digital se-
quencer is the intelligent keyboard, which
accurately repeats a sequence of notes that is
played on it. Another special purpose mod-
ule, the digital polyphonic kevboard, has un-
fortunately fallen prey to overuse,

A microcomputer can be ettective in con-
trolling an automatic palching system. Se-
lected outputs and inputs of synthesizer mod-
ules are routed through a matrix of clectron-
ically controlled switches (CMOS analog
switches, for example), Connections between
modules are made when a gale signal from
the computer turns on the appropriate
switch, or switches. Entire palch conligura-
tions can be stored in computer memory,
tape, or disk and recalled {connected) at will.

The initial settings of the synthesizer mod-
ules are as important to a patch as the actual
interconneclions between the modules. In a
hvbrid (computer controlled analog) system,
For example the Buchla Series 500 system,
the computer furnishes offset vollages to the
modules in addition to patching them to-
gether. A large computer systemn can also
generate voltage sequences and functions,
which can eliminate sequencers, sample and
haolds, and other control voltage sources.

A microcomputer can coordinate signals
from the outside world, generaled as in the
preceding section. Suppose every time a per-
tormer or audience member came near a ca-
pacitance plate, Event A was heard. Or sup-
pose that every time a dancer raised his or
her hand, a sound was heard. These types of

S

one-to-one control are easily learned by the
performers, but soon become obvicus and
boring.

On the other hand, suppose that the prox-
imity of a person to the sensor would ran-
domly either cause or not cause some ran-
domly determined event to occur. This situa-
tion, though more interesting, is uncontrol-
lable.

What is needed is an algorithm for inter-
facing the control signals from the sensors
with the synthesizer that is tairly predictable,
but not one-to-one. The gate outpul from
each sensor appears at the microcomputer
inputs. Using the algorithm, the micropro-
cessor makes decisions and outputs control
signals to the synthesizer based on which
gates are on or off, or else which gates have
been on or off in the recent past.

Many paossible algorithms can be pro-
grammed into the computer. For example, a
gate sighal from Sensor 1 causes Event A Lo
occur, but only when the gate from Sensor
2 is on. Or, the control voltage from Sensor
1 controls Event A if there has been a previ-
ous gate from Sensor 2. If not, the control
voltage from Sensor 1 controls event B,

What does the future have in store? As the
price of digital technology comes down,
microcompuler systems become more and
maore sophisticated, Moreover, their power
can be amplified by using more than one
microcomputer in a master-slave configura:
tion or in parallel. Eventually, a low cost
computer system will be powerful enough to
perform direct digital synthesis. Rather than
control analog equipment, the computer out-
puts will be directly converted into sounds.

With sufficient memory, an entire musical
composition could be generated at the push
of a button, or at most the typing of a few
keys. The composer will be required to learn
digital programming techniques. Analog pro-
gramming techniques will become obsolete.
The techniques of this article will become ob-
solete. In fact, analog synthesizers them
selves will become obsolele. Conventional
manual control techniques are already ob-
solete, but they will become even more so.
Performance practice in general will become
obsolete. Since a computer is not particular-
Iy interesting to watch, maybe audiences will
become obsolete.

This is getting increasingly far-fetched.
But, seriously, techniques of digital synthesis
should be interesting from a pertformer stand-
point. If not, the music produced is about as
interesting to experience as tape music, but
without the excitement of watching the reels
g0 round and round on the tape machine.
Although the techniques of analog control
presented in this article lack the sophistica-
tion of direct digital synthesis methods, Lhey
are nevertheless exciting to perform and to
observe. AWV
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THE BEAT GOES ON

In part one, the author discussed the basic
behavior of sound waves and their inter-
action. Part two explores combination tones
and the effect of temperament on combina-
tion tones. For instance, will the combina-
tion tone produced by the notes D# and
E (with the same tonic frequency) be the
same in both the natural and tempered
harmonic series? Read on and tind out.

by Jon Dattorro

When two or more tones of sufficient
presence relative to each other occupy the
same space and have slightly ditferent fre-
guencies, the phenomenon known as Beats
will oceur.

The addilion of waveforms A and B in
Figure 4, results in the new wavetorm C. It
can be seen that C modulates from an ampli-
lude which is greater than A or B o that
which is less than A or B. We mayv conclude
thal Beating is a form of amplitude modula-
tion (AM). The trequency of the AM heard
in the interference pattern will be equal to
the difference between the original wave-
forms, The perceived pitch will be the av-
erage frequency of the same waveforms.

A phenomenon related to beats is the oc-
currence of Combination Tones which are
produced whenever any lwo or more tones
of audio or ultra-sonic trequencies are simul-
taneously present. They can actually be
heard as tones which equal the difference
and summation of the pitch-frequencies in-
volved and again are a function of the inter-
ference pattern produced by the simulta-
neity. Thus, Combination Tones also come
about as the result of a form of Amplitude
Modulation which takes place at audio fre-
quencies, and their spectra will be related
proportionately to the tones which produce
them. To reiterate: the pattern of interfer-
ence created by a group of waveforms will
repeal ilself al a rate equal to the sums and
differences of the frequencies involved simul-
taneously!

Now we are able to understand that the
definition of a “repetitive wavelorm” need
not limit itselt to a description of such simple
modes of vibration as the sine wave, bul may
even describe the repetition of an intricate
pattern within which each cycle of repetition,
while internally evolving, creates a spectrum
possessing  sub-components {(combination
tones) not present in any of the original com-
ponent waveforms, and which pattern will
therefore vibrate in whole (the interference
pattern itself) and in parts (sub-components
& components),

The point at which beats turn into combi-
nation tones is as much in dispute as whether
they are related phenomena at all. In any
case, that approximate point of metamor-
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phosis depends upon the perceiver and his
ownh conception of the two.

A major discrepancy between the two
phenomena of beats and combination tones
is that in the case of the latter, the owver-
all pitch perceived will not be the average
of the pit{_‘h-frt-q uencies involved, but will be
both {or all) of the pitch-frequencies and their
sum and difference tones, In many cases the
difference tones are easier to hear due Lo the
effects of masking especially on tones which
lie relatively higher in pitch, The individual
amplitude of the combination tones will be
proportionately much less than their progeni
tors, but under some conditions combination
tones may become musically vital or abtrus-
ive depending upon the COmMposer s intent,

A superb acoustic example of combination
tones used as a compositional device is to be
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4: Interference Pattern.

found within the manuscript of Gyorgy
Ligeti's "Atfmospheres.” (Il you have seen
Stanley Kubrick's film 2007, you may have
heard it there.) Towards the ending of this
work (bars 85 through 87), several flutes play
closely together in their uppermost register

creating  low  frequency difference tones
which seem to buzz like bees,
Electronically  generated  combination

tones are much easier to produce and hear
than are the combination tones produced by
acoustic instruments because the comparably
more intense raw electronic waveforms are
much more steadv-state and the frequencies
not as variable, All that is required arc twao
nscillators which are then heterodyned by a
mixer [(simply pass two or more audio signals
through any mixer then out). If a VCA is
used instead of a mixer, the Amplitude Mod-
ulation aspect of the phenomenon is en-
hanced due to the clectronically increased
depth of modulation, and the relative loud-
ness of the sidebands becomes greater (Pass

one audio [requency oscillator through the
signal input of 2 VCA and the other through
the control input).

The vibrations produced by most strings
fall into the category of Lthe aforementioned
intricate “repetitive waveform” since they
tend to vibrate in whole and intepral parts
simultaneously, the integral parts producing
frequencies which are successively higher
multiples of the fundamental frequency.
These multiples can be graphed musically as
the Natural Harmonic Series (Fig.5).

The Natural Harmonic Series is made up of
pitch components whose individual ampli-
tudinal coetticients by delinition do not ex-
ceed the amplitude of the resultant total
interference pattern, and whose waveforms
are sine, the simplest of wavetorms. By ex-
amining the accompanving table of frequen-
cies (Fig.5) for the natural series only, it will
be noticed that the difference in frequencies
between any two adjacent component-har-
monics will always be equal to the frequency
of the fundamental {low A). This has the
effect of tremendously reenforcing the fun-
damental pitch since the combination tone
produced by each adjacent harmonic will be
part of an interterence pattern whose mode
of repetition will be preponderant upon a
trequency of 110 Hz,

For example, suppose we were to filter out
jusl the third harmonic of the series (E at
330 Hz), it would still etfectively be present
and audible due to the combinalion tones
produced by the frequency ditferences of
harmonics: 1 & 4, 2 & 5, 4 & 7, etc.

If we were to perform the same experiment
on the lowest C of a piano, this time just
filtering out the lowest component harmonic
(C), we would hear no audible change in
timbre or pitch since the piano is one of those
special cases where the fundamental frequen-
cv does not necessarily determine the fre-
gquency of the perceived pitch. This is due to
the stitiness of the piano’s steel-wire strings.
Many of the perceived pitch-frequencies dit-
fer from the fundamental frequencies as the
result of progressively deviated harmonic
series. Those piano strings’ harmonic series
therefore produce interference patterns
whose preponderant modes of vibration are
either sharp or flat in their frequencies, rela-
tive to the fundamental. The consequence of
this idiosyncrasy of the piano is that the tun-
damental of ecach affected string must be
tuned sharp in higher registers and flat in the
lower to compensate for the aberrated com-
bination tones. Although this peculiarity
seems to complicate matters, it does not pro-
hibit an experienced tuner from making the
piano conform te its equally tempered
system of tuning.

The previous hltering experiment is per-
formed every day when we listen to a concert
planist or symphnny orchestra broadcast
over a transistorized pockel radio. Were it
not for our ability to perceive this natural
phenomenon of the Interference Pattern, the
300 Hz or so lower Frequency response limit
of the tiny speaker inside the radio would
prevent us from discerning the pitches of all
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the tones played below that limit, probably
resulting in a pandemonium of unintelligible
sounds. The same of course holds true tor the
Uper Tange.

The Natural Harmonic Series is produced
af its own accord whenever capable vibrating
bodies are set into harmonic motion by ex-
ternal forces. This means that we can direclly
hear its effects in musical instruments as a
function of subjective impressions: that is,
when an instrument sounds bright or brassy,
we know that many harmonics may be pres-
ent; conversely, dull or mellow sounds usual-
ly possess fewer or lower component har-
monics and may sound less loud.

Returning to the graph of the harmonic
series (Fig. 5), it can be observed that the
numbers denoting the location ol each har-
monic within the series also tell us something
about the intervallic relalionship the corre-
sponding pitch has to the fundamental and
more so, its neighbors, For example, if we
multiply the frequency of the fundamental
(110 Hz) by (location) 8, we get 880 Hz which
corresponds to the cighth harmonic. Bul,
what is more interesting, if we form a frac-
tion of two location numbers by using the
higher location number as the numerator and
the lower as the denominator {e.g., 4/3), and
multiply that fraction by the frequency rep-
resented by the denominator (330 Hz), we get
the frequency of the pitch represented by the

numerator (440 [z).
With this new knowledge we can theretore

determine the intervallic relationship of any
two harmonic frequencies: e.g., given fre-
guencies 1870 Hz & 1320 Hz, we divide 1870
by 1320 which equal 1.4167 or 17/12, The
intervallic relationship of the 17th harmonic
to the 12th harmonic is the tri-tone. Extend-
ing this logic, we should then be able to con-
struct natural scales and chords using inter
val ratios found within the Natural Harmon-
ic Series; but here a problem crystallizes.

To illustrate: suppose we wish to construct
an augmented triad {A-C#-E#) using an inter-
val ratio for the Major 3rd within the Har-

monic Serfes (5/4). Multiplying 440 Hz (Af
by 5/4 we get 550 Hz which corresponds
perfectly to the frequency of C# in the Har-
monic Series using A at 110 Hz as the fun-
damental. We proceed again using the same
process to [ind the frequency whose pitch lies
a Major 3rd above our C#, and we get (550
Hz x 5/4 =) 687.5 Hz which frequency cor-
responds to the pitch of our desired E¥. We
have thus constructed a natural augmented
triad . . . or have we?

If we should choose to determine the fre-
quency of the pitch which lies a natural
Major 3rd above the E# we just calculated,
we can use the same formula thereby insuring
that the Major 3rd interval between A, C§,
E4, and the new pitch, remains the same. So,
proceeding from L4 at 687.5 Hz, we multiply
by 5/4 and get 859.4 Hz which corresponds
tir G-double-sharp, or rather, A-natural. But
we already know the frequency of A-natural
to be instead 880 Hz (not 859.4 Hz) an octave
above A at 440 Hz. From this we learn that
in Mature, three Major 3rds do not add up
to an octave.

The moral is that all natural intervals are
not created equally. Rather, the creation of
equal musical intervals is a concept of Man
superimposed upon Nature who does not
allow equal parts to exist within its boun-
daries.

Many sizes of the same interval-class can
be iound among the ratios of the Harmonic
Series, For example, in Figure 5, the several
intervals of the Major 3rd formed by the
ratios of location numbers: 5/4, 9/7, 11/9,
417/13, have a slandard deviation of 21 Hz
from their average frequency span when
Figured with A at 440 Hz as their root. In
comparison, there is always only one ratio
for the interval of the Major 3rd in the Tem-
pered system.

Only in Man's musical convention will the
“Circle of Fifths” lead back to the beginning,.
Nature's is not a “circle” at all, but is a spiral

helix.

Althnugh there exist a limitless number of

pilches, Man (in his orderly way) called A
“440" and decided to divide the octave (rep-
resenled by a 2 to 1 ratio in nature) into
twelve equal musical parts (now called semi-
tones) and limit the number of available
musical pitches by delineating those pitch-
frequencies to be used., Variance within this
convention would be called "nuance.” So,
using his knowledge of mathematics, Man in-
vented the system of Egual Temperament
according te which forever after no interval
—except the octave—would remain pure.
Since the octave ratio is 2, then the inter-
val ratio of each semitone is figured by suc-
cessive powers of the tweltth root of two,
(Equal Temperament interval ratios = the
12th root of 2 to the N; or, 1,05946 to the Nth

power: where N = the chromatic location
number of the semitone [0 to 11])

Using the table in Figure 6, derivations for
the frequencies of the tempered pitches in
Figure 5 come to light. To find the frequen-
cy of the tempered C4 above A at 440 Hz,
for example, one need just multiply 440 Hz
by the 12th root of 2 to the 4th power
(1.25992) to get the Major 3rd at 554.4 Hz.
(C# is the 4th semitone up from A, so N = 4}
If we perform the augmented triad experi-
ment in the Tempered system, we will find
the exact octave above the root to be the re-
sult. As proof, we can proceed trom our C#
at 5544 Hz and multiply by the 12th root of
2 (1.05946) to the 4th (1.25992) which equals
(E# at) 698.5 Hz, then, x 12th root of 2 Lo
the 4th = (A at) 880 Hz! In the Tempered
system, three Major 3rds always add up to an
octave.

Since there exists no “tempered natural
harmonic series,” the frequencies of the tem-
pered pilches most closely corresponding to
those of the Harmonic series were just given
in order Lo be able to compare the differences
in frequency between naturally derived
pitches and their counterparts in the equally
tempered system (Fig. 5).

continued on page 40

NATURAL Hz TEMPERED Hz
20CH# 2200 0C#  2217.5
19C 2090 19C  2093.0
188 1980 18B 1975.5
17A# 1870 17A¢  1884.7
16A 1760 16A" 1760.0
15G# 1650 15G#  1661.2
144G 1540 14G  1568.0
13F¢ 1430 13F#  1480.0
12E 1320 12E 1318.5
11D# 1210 1104 1244.5
10C# 1100 10C# 1108.7
oB 990 98B 9B7.B
BA  BBO BA 8800
7G 770 7G  784.0
&6F &80 6L 659.3
5C# 550 5C# 554.4
4A 440 4A" 440.0
JE 330 3E 329.6
2Aa 220 2A* 220.0
1A 110 IA" 110.0
**There may be "Only the octave
maore than 20 relationship remains
harmonics in a series.  pure in the tempered
6: Interval Ratios. el
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BEAL.

continued from page 39

Thus ftar, it has been shown that tones
sounded simultaneously produce combina-
tion tones. [t has also been shown that the
compaonents of the Natural Harmonic Series
produce very specitic ditference tones. But
we have not examined the combination tones
produced by pitches in the Tempered system,
We have seen Lhal those difference tones pro-
duced by the Harmonic series are already
components of the series from which they
were derived. (The same holds true for the
summation tones. )

To reiterate: the difference tone produced
by Natural series A# at 1870 Hz, (Fig. 5)
and B-natural at 1980 Hz, is the fundamental
component of the Series, A-natural at 110
Hz. {1280 - 1870 = 110) However, the same
two Et‘:rrﬁspi}nding Ccomponents of the Tem-
pered system do not vield a similar result.

The frequencies of the tempered A% and
B-natural above A at 1760 Hz are exactly
1864 6550 Hz and 1975.5332 Hz respectively.
The difference tone produced by these two
pitches is a tone whose pitch-frequency is
exactly 110.8781 Hz. This new tone is very
close to the tempered A at 110 Hz, but no
cigarl As a matter of fact, none of the com-
bination tones pruduced by the ttrmperr:!rj

—— = - I' b
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systemn will vield a pitch-frequency that al-
ready exists as a component of the system
(except those produced by octaves and uni-
soms), This means that whenever tempered
pitches are sounded together, the resultant
combination tones are going to be either
sharp or flal, or rather, just plain "oul-of-
tune relative to the interval of the progeni-
tors. (e.g., tempered C# at 554.4 Hz and A
at B80.0 Hz yield a ditterence tone at 325.6
Hz which is close to E at 320.6 Hz of the
Tempered system, but off by an amount of
4.0 Hz)

These discrepancies within the Tempered
system do not detract very much from the
beauty of a well tuned piano, however, be-
cause a piano is made to resonate well at all
[requencies up to approximately 5000 Hz.
S0, when the dampers are up, the out-of-tune
combination lones will be strong enough Lo
make the correct strings, whose pitches lie
closest to them, sympathetically vibrate thus
causing a “forced harmonic reinforcement”.

“"Out-of-tune” combination tones will be
very  audible n the electronic medium
though, because there are no convenient
broad-bandwidth resonances to cover them
up. Take for example, aulomalic electronic
frequency dividers, which are most always
found to produce intervals whose ralios are
derived from the Tempered system. The
quickest way lo determine the truth of this
statement is to program one to prndut‘.e an
interval such as a “perfect” 4th at a com-
tortable loudness level. Beating of coincident
harmonics, whose rate depends upon which

2825

octave the interval is in, should be wvery
prominent (making the interval in reality an
imperfect 4th) and in this case, a difference
tone two octaves below the upper pitch
should quite easily be heard to be sharp!
Automatic frequency dividers are calibrated
this way in order to adhere to past conven-
tion. What seems to be taken tor granted is
the flexibility of existing electronic music in-
struments which makes it possible to simul-
tanecusly incorporate natural tuning (given
an adequate control system) and/or any
other tuning system the user wishes to work
within. Indeed, one does not need to use a
tuning system at all. If the Beat phenomenon
is found to be a pleasant side-effect of the
Tempered system, then what is to prevent the
artistic use of beats within natural intona-
tion?

The piano and violin are only two of many
acoustic instruments which rely upon the
natural phenomenon of the Harmonic Series
to structure their timbres. Even unprocessed
electronically generated waveforms (such as
the sawtooth) imitate the Harmonic Series’
internal structure. All those intervals tound
within the tirst twentv or thirty harmonics
of the Natural Series, however, are still only
a few of an infinite possibility. The artist
does nol need his intervals to produce combi-
nation tones that are integrally related. Many
greal artists have [ound the Tempered system
to be guite suitable to their needs.

The Tempered system of intonation was an
ingenious invention which, since the advent
of the synthesizer, need no longer reign. [ts
interval ratios are not only very close to
those of the Natural Series, but the Tempered
system also facilitates tonal modulation with-
out loss of the original tonic pitch-frequency.

Although the natural intervallic ratios may
seem to be more consonant due to their rela
tive absence of Beals, the choice of intervals
to use is as limitless as the number of audible
pitches, and the voltage-controlled synthe-
sizer can be most agreeable to facilitating
choices, IF an artist should choose to employ
the use of a convenlional keyboard contral-
ler, it need not be fixed to the Tempered
tuning system and neither must a [requency
divider offer only twelve intervals from a
countless variety. Bul, the option to choose
the Tempered system must remain since the
universality of the synthesizer implies an ab-
sence of prejudice to one system over an-
other.

Perhaps when the full potential of the syn-
thesizer is realized, giving enough individuals
a glimpse of the future, then maybe manu-
tacturers will be forced out of a new neces
sity and demand to produce instruments
which are more universal in their applica
tions. Sound is not only the “metier” of a
musician but is Man's primary form of com
municalion as well, There is no reason why
all people should therefore not be able to take
advantage of a new sound-source. Given an
adequate interface (control system), many
ingenious new applications of the synthesizer
will most definitely be found; hopefully,
some will be in the realm ot music. =/AN-
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Rosenboom:

Continued from page 19

the money came from his own personal in-
debtedness. He was absolutely dedicated to
high quality publication so he didn't want to
spare any expense in starting out right. 1 fi-
nanced, along with John and |.B. H-:}y'd the
recards, So it was all out of cur perﬁﬂﬂai saQU-
ings and scrapings together . . . John is the one

who does most of the ﬂhysr'ra} getting together |

of the publishing. My input is pretty much on |

the editorial side there. [ do it more for the
records.

S0 far ARC has printed two books by John
Grayson (Sound Sculpture and Environments
of Musical Sculpture That You Can Build), and
one book edited by David (Biofeed-back and
the Arts—results of early experiments). Michael
Byron is editor of Pieces: An Anthology and
Pieces: A Second Anthology, which have in-
cluded scores by such composers as Harold
Budd, Philip Corner, David Mahler, James
Tenny, Lou Harrison, David Behrman, Charles
Amirkanian, Frederic Rzewski, and Richard
Teitelbaum among others.

This publication of ARC’s has been particu-
larly successtul, with the first anthelogy going
into a “"hard back, gift edition.”” The second and
the forthcoming third and fourth Pieces, how-
ever, are published entirely by Michael Byron,
himself, There was originally a release of three
records: “Suitable for Framing,” David Rosen-
boom and ].B. Floyd, piano, with Trichy

it v
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WASATCH MUSIC SYSTEMS ® PROFESSIONAL PRODUCTS DIVISION e DEPT.S
SALT LAKE CITY, UTAH 84108 ®

805 EAST 3300 SOUTH

BRI L R

Sankaran,. south Indian mridangam; “Sounds
of Sound Sculpture,” made at the sound sculp-
ture show in ‘Vancouver, February, 1973; and
“Brain Wave Music” which contained early bie-
feedback pieces of David's.

This year's releases include an important
document by Walter Zimmerman called Desert
FPlants: Conversations with 23 American Com-
posers. The Journal of Experimental Aesthetics’
tirst issue contains essays like, "META Meta +
Hodos” by James Tenney; “Biofeedback with
Cerebral Evoked Potentials and Perceptual Fine
Tuning in Humans,” by Christopher Mark
Nunn; and an article about secio-political con-
cerns in new music notation by Robert Ashley,
entitled, “When The Virus Kills The Body and
Is Buried With It, The Virus Can Be Said To
Hawve Cut Its Own Throat: On The Problematic
Nature of New Music Notation.” It made its
appearance this vear, as did a series of books
called From The World Soundscape Project,
which at the time of the writing of these books
was headed by R. Murray Shafer in Vancouver.
This series concentrates on problems like
“acoustical ecology” and what can be done
about these conditions,

ARC's tvpical run is 1,000 copies,
boom: “Even when a big publisher does a book
about contemporary music like any of these, he
really doesn't sell that many more than we do.
The audience is very focused,

“You just have to contact the community
vou 're speaking to yourself. It's pretty difficult
to involve commercial distribution companies
because they want such huge discounts that we
can't afford to deal with them and surcive on
the guantities we print.”

Rosen- |

Beside spending his time with electronic
music, David is also working on several instru-
mental scores, One wind piece was commis-
sioned by a group in Canada called The York
Winds, and makes use of some new approaches
to the handling of contour shape information in
computer composition routines. Another proj-
ect is a record for the Ann Arbor Film Festi-
val of new song poetry by artist Jacqueline
Humbert. George Manupelli, founder of the
testival and a teacher with David at York Uni-
versity, “is into making them and using them as
a kind of gift to each film maker who enters.”
George, David, Jacqueline Humbert, Mary
Moulton, and others have formed a group
called Maple Sugar, which has done “improvi-
sational opera” over the past year and this
group will be making a new, full length film in
the near future,

There is one more, by no means final, project
which bears mentioning, that is, Rosenboom:
“The development of a high level compositional
language for Impf.em.entmg real-time composi-
tional process in live performance. That's what
I'm doing here with my instrument, but [ want
fo develop a language which has a structure
which is most ideally suited for composition in
real time. And that may become standardized.
I'll certainly publish things about it and present
it in whatever form seems most useful. It's a big
development project . . . and it is a time for me
of getting down there and working on a number
of pieces plus doing the research that leads up
to the development of this language, which [ see
as a place where I'm going to pull together a lot
of work I've been dealing with in the last few
yvears, but haven't yet really applied.” —AN—
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by John Blacet

In any synthesizer system, the
production of complex events is

usually handled by an array of se-
quencers. In this project we will be looking at
a VCC with an “event arranger” which may
be thought of as a sequential base 2 timer
having a range of 2048:1. The "event ar-
ranger” will trigger or clock external devices
according to programs set up on front panel
switches. The 12 timer outputs will span a
wide range of time. For example, if the num-
ber one cutput is running at 10Hz, the output
at 12 will change every 3.4 minutes.

ftCONSTRUCTION
Voltage Controlled Clock

with Event Arranger.

T-I-
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1C1 is a phase locked loop IC that contains 18 s s 32 aums 1:_ 2
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Above, voltage controlled clock schematic. Below, a
sampling of event arranger setlings and output patterns,
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Suggested fronl panel layout.
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The exclusive OR gate is contained within
IC1 and we are using it to gate the VCC on
and off. By connecting the 1 M resistor from
pin 14 to +, the VCC is wired on and does
not require an input to operate. A low, or
ground input will stop the clock. Wiring the
1M resistor to ground would have the eppo-
site eftect. The EST OK NOT switch allows
vou to optionally reset the sequential timer,
1C2, when the gate input is low.

TR

DIAGRAMS BY JOHN BLACET

Clock pulses from pin 4, IC1 enter 1C2 and
are divided by 2 through 4096, appearing at

pins 9 through 1 respectively. The clock
pulses also serve to light an LED.

Miniature SPST DIP switches serve as the
programming elements for three separate
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gale outpuls and two trigger outputs. The
first two switches are duplicates while the
third one takes care of the longer delays and
overlaps on the last two inputs of the first
two. Trigger pulses are derived from the two

monostable circuits formed by IC5. This IC
should be a “B” type in order to work proper-
Iy,

A hex butfer, IC4, buffers all outputs. By
the way, this IC will drive TTL type IC's

m



providing you eliminate the 2.2k output re-
sistors and use a 5 volt supply for the IC
only.

Additional outputs may be added by dup-
licating the diodes, switches, the monostable
circuit for trigger pulses if desired, and the
output buffer.

Construction

The circuit may be assembled by almost
any method. The easiest route may be by
using a general purpose p.c. board such as
those sold by Radio Shack. The DIP switches
were mounted directly on the board for the
prototype. If all the wiring is kept below the
level of the swiltch tops, the p.c. board may
be mounted parallel to the front panel, with
the switches protruding through a cut-out.
Some shrink-fit tubing will come in handy
for insulating the diodes.

CMOS IC'S are somewhat sensitive to sta-
tic. Your soldering iron should be grounded
and your clothing, general environment, etc.
should be non static-prone.

Operation

Some of the various output patterns are
shown in the diagram. Note the first three
examples are square waves differing in fre-
quency by multiples of two. The next four
outputs show how to space pulses by multi-
ples of two, by activating more than one

switch, The last five examples illustrate how
to program lwo, [our, or eight pulses with
varying spaces between pulses and groups of
pulses. The trigger outputs occur. on the ris-
ing edge of the waveforms,

As a quick example of patching, connect a
sequencer Lo the first switch bank, a percus-
sion generator or VCF to the second and a

' balanced modulator to the third. Use the se-

quencer to drive a VCO, and use its pulse or
square output for the second input to the bal.
mod. Set up the switches to form an interest-
ing pattern., Going further, use a control
oscillator to voltage control the VCC and set
the range control for the desired effect.

The wvoltage controlled clock and event
arranger should help maintain coherency in
complex sound events. Try to make full use
of its extended timing range in your applica-
tions.

PARTS LIST

All 1C's CMOS; Capatlmrs

[C1 4046 1 lar
[C2Z 4040 2 EIE 15C

[C3 5558 dual OF AMP 2 .1 disc

ior other general pur- 2 'J,D electrolytic

ose types
[C4 405 Misc:
IC5 4013 B isee text) 23 IN4148 dicdes
1 LED

All resistors 1/4dwatt 5% 3 7 unit spst DIP
11K switches
52.2K 1 50k linear pot
& 10K 1 1M linear pat
1 100K 1 spst switch
& 220K 8 suitable jacks
5 1M
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GUITRAR SYHTHESI

An Electric
Bass Controlled

Synthesizer

It's not surprising to Find that
many of the bassists and guitar
players using synthesizers are regu-
larly emploved studio musicians,
When it is necessary to produce the
appropriate sound under time pres-
sure one becomes inventive. How
steady one's studio income is can
depend on how useful you are to a
producer. It helps to be able to do
more than simply play an instru-
ment well.

In the past five vears kevboardists
Chave been introduced to the syn-
thesizer because it has been mar-
keted as a keyvboard instrument.
Those readers who come from an
dEE‘Il_EL*mit' bﬂ:kHT“Und ]'.I'l'l_'lI_-:lr:'ll.-'-"}'frr
know the instrument as a voltage
controlled, modular system more
suited for r‘:'|f1r1[[_1-i_:||.';11'iun b}-‘ means
other than a keyvboard. PMavers in-
volved in pop or jazz are more
likely to be keyboard oriented.

IMractically any instrument, elec
tric or acoustic, 1s a potential syn-
thesizer contreller. While it can be
argued that pitch followers and
pitch to veltage converters (V)
are still in their infancy. they do
exist and they do work. Even with-
oul these devices the synthesizer is
4 potent processing tool of acoustic
and electric instrumenls, But the
range of possible sounds that can be
produced with a guitar or bass is

dramatically increased given the
capahility ot teeding a synthesizer
a one volt per octave tracking signal
from an instrument by way of a
PV,

Leon Gaer is one musician cur-
rently working in this way to further
exlend his instrument. A 23 vear
old Los Angeles area native, Leon
has been keeping busv in the studios
in between performing dates. In the
paslt he's worked with jazz greats
like Louie Bellson, studied with
Laurende Alameida, and currentlv
performs with Don Ellis” group. He
tirst became acquainted with syn-
thesizers a little over a vear ago. As
a bass player he was frustrated with

the lack of processors suitable For

use with an electric bass, Wah-
Wahs and the early phase shifters
couldn't work effectively in the
lower ranges as they did for guitar
players. Then he found that parallel
harmonies could be produced with
a synthesizer by running his bass
through a pitch to voltage device.
[eon began to study the problem.
When he began, he knew nothing
ahout synthesizers. Atter he acquired
the terminulogy and a bit of insight
into the warious means of pitch
Following, Leon got himself a PVC
and a small vne voeice synthesizer:
"You have to learn all over. it's a
whole new instrument. You have to
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Leon Gaer

research it, talk with plavers, hang
out 4t a store, Lalk to Lhe synthesizer
salesmen, There are so many terms
Far these things.”

The [rroess uf In'h]' exlraction
can be lroublesome. There a lew
microseconds belween the time the
nole is picked on the bass or guitar
and the Lime Lhe correcl vollage 1s
produced, The key to designing a
useful pitlch follower is in how
L{uifk]}-‘ the unit can “read” the nole
plaved. When a nole is first picked
a "thud” is read by Lhe |‘.rJLI:'.|'| exlrac
tar. This transient sound. or noise.
is teo rich harmonically to be read
as a pitch, The thud must subside
betare the pilch can be idenlilied.
The voltages produced by Lhe Lhud

are sounded as a ;.;]-L-.'t|'| |;|_1,- the =1
Lhesizer, A common solution to
dvoid hearing the glitches is o sel
the synthesizer's gale or envelope Lo
vpen after the glitch, All guitar svn-
thesizers dependent on pitch extrac
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lion and PV ('s share this problem.

Meanwhile, Leon worked with
his basic system. After becoming
familiar with its triszering peculiari-
ties, he teok it with him on club
dates and used that experience lo
determine what was needed to have
4 systemn controllable in oreal time,
Unlike kevboard synthesizer plavers
who often have a tree hand to con-
trol their sound, guitarists and bass
plavers keep both hands busy.

With the ]'t'][_l (o 1|.""l.-'1-.|‘:,lrll,,' Yenlis,
TI—"':"-" i]l:-"u'i'-il—'l:! dArl illi‘l"ll:.'1|:1I “1-_"_-"'--||."'|[|
with toot pedals and switches that
control the functions of the pitch
tollower, synthesizer, and process-
ing devices normally manipulated
by hand. His sytem now includes
three Oberheim Expander Modules,
a 360 Swstems Bass Slavedriver
(V). a Sequential Circuits Model
700 Programmer (64 patches!), Ro-
land Space Echo, and a Mutron Bi-
[hase. —Chris August
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RADO Moanitain States disiribation by High Paper/ Boulder; Denver: Schaelle:
Enivrprise:; Englewooad: Buic Shop,  CONNECTICUT Dambuory: Danbury Electronic
Music. | FLORIDA Hallemdale: Clean Music Sestems, Lynn Havem: Jan's. _HLLI-
NOIS Chicago: Barbara's Bockstores, Volume One, Five 'West Randelph;, Evanston:
Chicege Main, Highland Park: Gary Gand Music, Hoffman Estates: Header's Waorld,
Marissa: Ye Olde Music Shop. Plus Chicago Area distribution by Gulliver's
Perlodicals. _ INDIANA Indianapolis: [ 5 C Muzc. ZKANSAS Manhattan: Rush
Streat Exchange. LIKENTUCKY Bowling Green: Fairview Plaza Music Center. T LOUI-
SIANA New Orleans: Allled Music, LIMARYLAND Randallstown: Handallsiown
Music. CMASSACHUSETTS Boston: E.1). Wourlitzer, Pampalune's; Waltham: Comizul
er Mart. —_MICHIGAN Ann Arbor: Community Mews: Canton: Armoldl Willams Music;
Dearborn: Dearborn Music, Litlle Frolessor, Detrodt: Bookworld, Ecorse: Booknoaol
Farmington: Flreside Bookstore; Qakpark: Litil: Hu::-‘.es&-::ur; Oxford: Book Plaze; Pon-
tac: Front Pzge Books, Royal Oak: Miackey Shor. Sagimaw: Bay Music; Taylors
Croern Boak Siove, Dstribution throughont Hk:lll blls Big Hapids DNsiributing.
CIMISSISSIPP1 Crenshaw: The Music Men. [ E\"ﬁ A: Las Vegas: The Drum
2hop. _NEW JERSEY: Paramus: Sam Ash CONEW YORK All Sam Ash Music
LStoves; Manhattan: Gramercy Fark: Mews & Books 73 Indng P Grand Central Stataan:
H-i_"uh:- Mewsstand 3rd Awve & A4 5 NW, Greenwich Willaoe: Candy Slome 242 Wldih &1,
Lieneral Store Clarmirse 5t Wes! Side Boak Stome WEHh St & Mellooagal S0, Herald Square:
Mawsstand 61 & 350, Lincoln Center: Mewsstand G6th & Broadway NW corner. Lower
East Side: East Side Bookstare 5 Mark's Pl, Salnt Mark's Booksiore 13 510 Mark’s Fl
Rockefelksr Cenber Mewsatand Bth Ave & Bth St SE cormer; White Plalns: Jack Bronen's
Music. _OHIO Cleveland: Mayfeld Muasic, PL Corporation. LIIPENNSYLVANIA Brym
Mawr: Madley Music; Hoeselle: Koselle Music, _TENNESSEE Memphis: Sirings &
Things: Nashwille: Music Man. CIVIRGINLIA MNorfolk: Ambassador Musc, CJWASH-
INGTON Seattle: The Llectrons Music Box. UWISCONSIN Appleton: Begoar's Tune;
Eae Clalre: Truckers Union. Madison: Lake Street Staton. Ward-Brodt Music; Mil-
wankee: City News, Disco-Tech, University Store; Racime: Beauwtiful Day: Wauksha
Main Stream . JAPAN Dhsiribation by Music Joy DHsiribaiors an:d ASCH Publishisg.

| tomake even the inex penemﬁ;l kit
sk paiideran instant success: We ship
e ::ml;r ﬁr&msmﬂhmﬂ and fu]l-_u tested

. WE wish we r:.nu!d tell you more
about Serge Modular. Being innova-
tiwva, and not necessarily falling
under run-of the mill catagories, our
modules may cause some conster-
nation. Wherevar possible, we'll
gladly arrange a live demonstration
in your neighborhood. (We find our
customers are our -best sales

e people) Il thal's nol possible, we'll

gladly answer your questions by

the line oscillators track cne an-
other within 1k less than a cycle
aver the entire range of human pitch
percaptible sounds. Qur new VCA's
and Pannars feature over an 8048
SIN, and at least a 60db rejection of
aontrol voltage. Many of our mod-

ules are patch programmable, This

means that they may be patched to
perform: several functions which In
traditional synthesizers would take
severdl (costly) modules: For exam-
ple, our Dual Megative Slew, can be
patched to function as. Envelope

lei:mers wl:th mh&ge s:q;:nir-mlabla_ _

dacay rale, as lag linear VG timing
pulse: genarators, as sawtooth au-
dio VCO's and LFQ's, as portamean-
to devices, as envelope generalors
iwhen atlied with their sister mod-
uie, the ‘Dual Positive Slew), . We
feature singla or double sided fibear-
glass boards, A-B hot moided audio
potentiometers, and the highest
quality components. wherever nec-

essary to assure the best perform-

ance. ‘Wae've exparienced less than
2% failure rate over four years of

production, and countless syslems

and. modules delivered o indi-

viduals, universitias, and commar-

return. mail. Meanwhile, you may
wigh to order a packet of informa-
lion concerning  Serge  Modular,
consisting of a variety of new prod-
uct announcements, our catalog &
price list, and a short Instruction
Manual. All that we ask of you is
lo send us $2.00 for the packet, and
your name and address to:

Serge Modular

Music Systems
1107%: N. Western Avenue
Hollywood, CA. 90029
(213) 461-7987
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BOW YOUR GUITAR

with The First Electronic Bow For The Guitar — the %

Tired of the same old show? Picture what a violin bow does for *he vielin . .. the range of sounds, the dyna-
mizs, the Life the bow gives the vielin. Imagine what you could do with a device that would bow your guitar
string electronically ., . the Energy Bow.

Hond held the E Baw i swept avar the string fo contral karmenics and envelope:, allowing the guitarist
to shape the sounds of violin, flute, cello, cboe, horn, synthesizer, and reverse tape effect. Total control of
attack, sustain and decay at any volume.

Mat o padal or plug in ... the E Bow s battery powered completaly self-contained. Mo hook vp. Emitting
on irtense magnetic field, the E Bow operates directly on the guitar string NOT OM THE SIGNAL FROM
THE PICKUF. You owe vourself, your music, and that lonely ald axe of yvours the chance to come alive,
EXFLORE A WHOLE NEW DIMENSIOMN, INFINITE SUSTAIN and so much more!!l! Get to your music store
for a live or taped demo. HOW.

SPECIAL OFFER — HEAR THE REMARKABLE EBOW

Far Demo cassette send 31.00 U5, to cover pattage and handling ta-

Heet Sound Products
611 Ducommun Street
Los Angeles, Ca. 90012
Phone: (213) 687-9946

Distributed in Australia by:
The Music Distillery
. Brookvale, M.5.W. 2100
Phone: 938-2372

ki ! E Bow T-Shirts: $4.50
e : ; plus 50¢ to cover postage
i and handling, (5, M, L]

FORA

SREAT AUDID ADVENTUR

A new, exciting discovery in great sound
awalls you in THE AUDIO AMATEUR
MAGAZINE.

It's delightiully easy to improve, maintain,
and even build your own audio componentis.
Thorough articles—everything from amps to
speakers, simple add-ons or improvementis
to intricate modifications—help even our
non-technical readers develop superior
sound equipment. .

Subscribe now on a guaranteed satisfaction
basis or send for our FREE prospecitus.

HANDY COUPON

The Audio Amareur and send to TA44 Depl. 81,
Peterbaraagh NH rs45a US A,

[ Bnter my sub dor TA4 Tur ene year! fowr Issuas for B8

[ 1 want to know more. lencloge 250 plus 50
postage Tor the current issue o The Audia Ama feur

C Sang hae prospeclus.

M -
Street
Cily [t |- T R
ra [ PR )

musgt be in US funds,

h_-----------------------ﬂ_-
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Fill inthe coupon, include a check o manay ordar payable o
Box 176,

Senls

Forelgn subscriplions are 310 per year and sil ramittances
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JAN HAMMER

Continued from page 30

Synapse: Are there people that you feel
have heavily influenced you on the level of
melodic writing and structure?

Jan: Well, of course a lot of European
classic composers. [ studied classic
composition when [ was in Prague before I
came over here. That was my major and ['ve
written quite a few things and I feel that
was the most important influence on the
way | write as well as play. Even though
['ve forgotten most of the exact concepts

R R

. 4. @ aausnE, tisw

I SYNTHESIZER EXPERIMENTERS
am 9 9 A0V BB, EYNG

I3‘5I:'ECIAI.<11

T | 1230 VCO Mmoo s
5ut thet's ot alll ?

SAWTODOTH, AHE - 3DHKHE
We al=o 'd.'E" FO L L.-Er: Ana
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{zter ldentical =a the SAD 1"E-1,, l'- nin
nlasBDIP. Use it in flaagens, !_lr':- g an
Ahe nbaer nLtasignt thingizk. OALY 14, Doea
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Send for our FREE CATALDG!

CALIFORNIA SWITCH & SIGNAL

A complete line of audio accessories
DEM Prices Immediate Delivery
13717 5. Mormandie Awve., Gardena,
90249 (213} TT0-2330

2

California




of composition those things are deep in my
subconscious and they are shaping what's
coming out. And in addition to that it's
the inspiration which is not learned, it's
something that, yvou know, [ was born in a
certain part of the world and it shows,

Synapse: Are there players in
contemporary music that you find
influential whether they're synthesizer
plavers or not?

Jan: The only person-that always comes
to mind is Jimi, but he's dead. Jimi
Hendrix. He's very much alive tor me and |
don’t know . . . everybody seems to be
going towards the jazzier side and I'm going
the other way now and so | can’t even tell.

Synapse: When you wete still doing
fusion music or jazz/rock or whatever one
is supposed to call it, did vou feel that
within the music industry you were being
categorized?

Jan: Well, I was also getting lost in
the vast ocean of my copies. Now there are
over 50 groups trving to sound like
Mahavishnu Orchestra and in the ears of the
public they are succeeding, but it just dilutes
the market. There are 400,000 people that
bought "Birds of Fire,” our best selling
album. If vou divide the audience between
the 50 groups, you can't have real large
followings for 50 groups that sound the
same. | was caught up in that and people

PHOTOGRAPH BY ROBERT LANDAL

e

Jan Hammer with our favorite
magazine and beverage.

could not tell the difference and [ don't
blame them because it is a lot of [ast notes
and vou need a musical education to be able
to really appreciate something that's that
complex. People just are not musically

| educated, that's the fact . . . and there’s
| no point in making music for musicians,
and there [ go again.

Synapse: ['m interested to know how you
r,ip,'r_ﬂ‘[mch the synﬂmﬁ'f?er as o p{payer and
as @ compoaser. What aspects of it technically
become paramount in importance and what
technigues do vou really feel yvou have room
to grow with? I know of course the
pitch bending.

Jan: Sure—the urgency too—1 go after the
most urgent sound and it's always a
two-way thing. It's not only the instrument,
it's also the ears of the person who's plaving
it. It's just like studio engineering, which is
| another thing I'm involved with and you can

say Lhal you cannol gel a gu:u::d sound on
| this equipment and you can on that but
it's not really true. You can give the same
synthesizer to four ditferent guys and have
them play with it for a while and sounds
will come out radically ditferent. It's really
very much an infinite sort of instrument.
You can have totally different sounds
coming out of four different people. It's
the same for engineering.

Synapse: Engineering and synthesizers are
extremely close. As a matter of fact I can't
imagine that they won't be in the board one
day and they already are to a certain degree.

Jan: Right. At home when [ work that's
how | work. It's all part of one console=AN-

S

How much do you know about

guitar synthesizers?

Unless you're an expert yvou need International | 55
Musician and Recording World to explain, In a current | ¢
issue International Musician and Recording World has |
gathered topether the Roland, the ARP and the
Hagstrom and compared them, A panel of famous
guitarists was invited to visit and test all three, After-
wards they were privately interviewed about their
preferences. The report appearcd as an eight page
special, International Musician and Recording World is
the biggest Musical Instrument magazine in the world, If
you haven’t seen it you don’t know what’s happening
in instrument technology. To help you find out we're
prepared to send the next 12 issues to your post box for
$13.50. That’s 25 per cent below the usual price and

postage is free.

.....

issuas of International Musician

i and Recording World.

| enclase my cheque for $13.50 and
| understand that covers all postage

and packing.

Mamias, . 0t iE Saredny seeden S

Street No. . . . ..

I SE——— T S S S S S E——

I
l
I
|

International Musician and Recording World,

501 South Main Street, Spring Valley, N.Y, 10977
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EDUIFMENS,

Eu 4060 Series
Polyphonic
Keyboard and

Sequencer

Until recently, synthesizer tech-
nology lett the musician essentially
3 choices: a pre-set synthesizer For
fast but limited palch changes, a
modular system for complex veltage
conlrol palches but restricted use of
keyboard voices, and “polyphonic”
synthesizers consisting, of lrequency
division sound generation or limited
number of voices (up Lo 8), The ad-
vantage of Lhis Ep keyboard/se-
quencer is in having the capability
ot 16 independent voices, provided
ot course that one also has the 16
VOCOD's, VUA's and envelopes. The
tully developed systemm [34110) with
all the necessary extra memory maod-
ules {(CMOS16K ram boards with
battery backup. ['he keyboard above
is $2500 and stores 60 key depres-
sions) is capable ol storing 6.000 key
depressions.

The 4060 consists of the [ollow-
ing: a faceplale with jacks lor 16
Ccontrol voltages and 16 gales, each
of which has three oulpuls, and cor-
responding amber lighls indicating
which channels are activated. This
module would be located in the
cabinet, The keyboard has live oc-
taves and a controller section with
cassette input/output for storing
patches on tape, an external clock
inpul, internal clock rale conlrol to
slow or speed up Lhe sequenced
tempo, an offsel pol For transposing
5 semitones in either direclion, a
porlamento controller, resel swiltch
to erase Lhe memory, an error/bat-
terv indicalor and a calculator type
16 key touch pad kevboard used in
defining operating modes and func-
tions . . . this last item is the main
goody. A 16 channel Zileg Z-80

microprocessor is the heart of the
system, Outside of privale custom
designs, the Roland Microcomposer
and this sytem are the best examples
ot how digital technology will intu-
ence synthesists and increase the
powers of realization in real time.
The calculator keyboard has two
modes of operating: without a pre-
fix, or with a "I} prefix which in-
creases Lhe modes and [unctions con-
trollable by the microprocessor (see
diagram). Some examples: touching
the keys 1), 3, and then a note on the
kevboard splits the kevboard in such
a way that the note depressed be-

seguence is played on the kevboard,
The sequencer remembers the control
voltage, zate, glide state and channel
assignment for each note played.

Depressing O stops storage and
determines the end of the sequence
at the instant the key is depressed.
To recall a sequence, the character
" along with the sequence number
are depressed, and the sequence
begins playing and recycles at the
end of the sequence.

The nice feature is the ability Lo
“vwverdub” SRUENCes 1N such a way
that as vou hear the last one played,
the new voice is !,-i'_t,-'r"lﬂl"ll'l'rr"li:.-'.lh'.l and
can be playved independently (that is
the old and new control voltages are
separated and capable of being ed-
ited without affecting any other in-
fermation stored in other channels),

| Thus the amazing possibility of sitting
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Above left, a
close-up of the Eu
Microprocessor
Keyboard control
panel. The 16

channel poly-
phonic output
panel is shown

above right.
Bottom, a

complete Ep
modular
synthesizer with
the Micro-
Processor
Keyboard.

comes the top note of the lower sec-
tion: each section can be given por-
tamento {glide) independently, To
slore a sequence, one would first
depress the character "#” and a num-
per, The channel would then be
erased and readied for the new infor-
mation, which is promptly memor-
ized as soon as the Frst note of the

800-645-3518

N.Y.’S DISCOUNT

MUSIC DEPT STORE
JUST A FREE CALL AWAY!

SAM ASH MUSIC STORES

FI
*“m E-r:ir
stores and warehouse. All musical » +

Buy at discount direct from our € huge

instruments, amplifiers, electronic
keyboards, discos, PA's, pianos, organs,
accessories, music. Call for prices or
mail your list of questions. NYC area
residents, please visit us in person. NY
state phone 212 347-7757. Since 1924
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at home composing independent
voices (percussion, strings, or, it you
prefer, modulation patches of spacey
and avant garde guality), then walk-
ing into a recording studio with all
_':,-"\'..'I'I.Jr Irlh‘r:lll'.:ll"l.-’.l:lf b dl.'l}r'l._'h*::il.'.lﬁ%
and gates and immediately dumping
them on 16 track recorders, or mix-
ing directly trom the synthesizer

output, Naturally, other modules
besides oscillators mav be controlled
trom these 16 outputs. For example,
& channels may be implemented in
controlling 6 VOO's while 3 channels
may control 3 Hlters, while 4 other
hannels control ADSK transient
parameters, (the envelope or transient
generator module has voltage con-
trolled delay, attack, decay, sustain,
release) while 2 other channels con-
trol the dry/reverbed mix of 2 stereo
outputs. Also, that would still leave
an extra channel of control voltage
to be implemented . . . perhaps to
control the sequence tempo (internal
clock rate). Gates could be used to
step sample/hold modules, trigger
transient generators, analog sequen-
cers, and the like.

Voltages and gates may be stored
on tape b}r th'prﬁ'ﬁﬁiﬂg D and the
character "#"', undergoing error
checking procedures as the infor-
mation is dumped on tape. If an error
is detected, the error light stavs on,
Recalling from tape is accomplished
by depressing 1 and the character
"4 loading the seguencer memory
from tape.

Other functions ot the keyboard
include the circular assipnment of
channels on a rotating basis (de-

_press &), the transposition ot the
secuence being recalled (depress 3
and a note from the low C represent-
ing the interval desired), and convert-
ing the keyboard to the unison made
primarily for tuning purposes.

The reader is directed to Eu's
reprint presented at the Audio En-
gineering Society convention (May
10-13, 1977) where a more technical
description ol the functions and de-
sign raticnale is given by the design-
ers Scott Wedge and Dave Rossum.

The Eu kevboard is avajlable sep-
arately to be interfaced with other
brands of synthesizers, though the
manufacturer points out that casings
for an Eu power supply and output
panel are necessary. They also ex-
press an order of prelerence for
interface, that being: Oberheim (to
whom they license some of their key-
hoard technology), Moog modular
921 VCO's, ARP 2600, and Mini-
moog . . . They point out, howewver,
that the keyboard is compatible with
any guality 1 volt/octave synthesizer.

—Alex Cima

HOUND DOG RECORDING

Expand your
SYNTHESIZER’S
capabilities
with the
DENNIS

Control Voltage Processor

Dennis Electronics
2130 Metcalf Street,
Honolulu, Hawaii 96822
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THE NAT IONAL TABLOID
THAT'S ALL MUSIC!

L W Probing, provocative news and fea-
ik s ¢ i tures M In-depth interviews with the

...................

"" ;':_ Cream of the Pop & Professional
ApEli ol | coverage of Musical Instruments, with
GlG's “Road Tests' reviews

N1 o Audio/Hifi: news and honest evalua-
L . tions of the latest audio equipment {
s % More record reviews than anybody —

e rock, jazz, classical, obscure, and
24 | more M The GIG Charts; up to date
: top of the pops — albums and singles
TR I ST M Lavish illustration and clear, torth-
right graphics Z Pictorial peeks at the
social side of rock and roll {/ And

:!;.;._.f-:iz_.;;;.'_'f TS 3 much much more!

........... If You re Into Today's Music-

You Can't Make It Without A GIG!

. YES. I want to read about music in my music magazine. Send me the
next 9 issues of GIG for just $4.99 — a 35% saving on the regular news-
B stand price. If I'm not satisfied I understand I can cancel at any time—
5 for any reason—and receive a full refund on all unmailed issues.
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MAIL TO: GIG Magazine, 415 Lexington Avenue, New York, N.Y. 10017
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- SYNTHESIZERS

The Microcon G

The Steiner Microcon Is a complete synthesizer (less
keyboard} in a single mogdule. It has its awn pawer sup-
ply, VCO, LFG. ¥CF an;&?}é‘ﬁwelape generator, thereby
combining all of the mosttgegeded parts of & synthesizer
in ane unit. a
It can be used with symifiesizer accessories such as
sequencers, electronic valee insiruments, guitar slave-
drivers, pitch followers, @f-with a keyboard. Multiple
units can be combined wigh 2 guitar conlroller to form
full polyphonic synthesizei@: al a fraction of the cost
normally expected. Combi@gd with a regular synthesizer,
it adds an extra ‘'voice'’ tof#gir present systent.

Oscillator stability and tg8cking are the best lhat state
of the art will allow. Nu s inputs and outputs are
available on-the front and@0p-of the unit, Other signals
available inside can be bf@ight out for special applica-
tions, and connected to ofier equipment in a variety of
useful ways. N

CONTROLS: VCO-course, fing -?fihm : waveforms s LED-level,

rate, beat, vibrato » VCF-freg@ency, gain, resonance e EG-at-
tack, decay, susiain, damp = Vi@A-trgger controlled audio gate
+ and - triggers out = VG fi:ta?%ﬁg'-i'uulibra’red and uncatibrated
VG in = signal out (can be parallgled) = trigger in » beat function-
causes and VCO to sound like Iy o aseillators beating together »

List $300.00 =
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Ambience:
Part One

Are vou having trouble putting life into your synthesizer? Are your saw-
tooths dull? Do your square waves droopi Is vour space dead?

Well, put a little perspective into your sounds! Take command of your en-
vironment! What vou need is a bit of ambience!

Yes folks, a little ambience can go a long way towards making a work of
“art” out of those blips and blurbs coming cut of vour synthesizer!

Ambience is the environment in which sound takes place. Ambience is made
of a single ingredient: time delay. This ingredient, in its various forms, when
combined with the original sound, creates a sense of perspective, a warmth of
sound not produced by other so called cold remedies, and a feeling that, wves,
vou really are there!

A signal delay is produced by recording the sound, either on to magnetic
tape or an electronic memory {ex. digital and analog delay), and plaving it
back momenls later. Short delays (5-50ms.} can be used to fatten the sound
{similar lo luning 2 or more oscillators so that they beat slightly), longer ones
can create the teeling of plaving in a large canyon.

By re-recording the delay, over and over (Fig. 1), echo is created. Echo can
really give a sound a spacey effect, rebounding to infinily. Three head tape
recorders work well for this (using 3 3/4 ips is my [avorite) and, of course,
echo devices are made specifically for multiple repetitions of sound. Digital
delays and their less expensive analog counterparts will do echo effects as well,
but the optimum time for echo is 1/3 to 1/2 second (300-500 ms.}, and many
electronic delav lines won't delav that long. However, digital and analog
delavs perform delavs much shorter than most tape units can, A tape recorder
running at 15 ips will delay sound approximately 65 ms., while most electronic
delavs work as short as 1 ms.

Figure 1a: Echo patch

SIGNAL Rk

> i or
WIEXER - | DIGITAL
DELAY

Figure 1b: Elegant
echo patch
DIGITAL |—

1M,&IN
— OUTPUT
BAEH DELAY
|_> ECRO SEND T L—
In both patches:

three- head tape recorder in
record mode, monitor from tape.

INPUT
SIGNALS

TAPE

.i‘

DIAGRAMS BY SUE DENIM




Basically, the diHerence between multiple echo and reverb (or chamber
echal, is similar to the ditterence between audio and sub-audio modulation: the
echoes produced by tapes or longer delay lines can be heard individually, while
an echo chamber produces echoes of the original signal so rapidly that the
brain cannat ditberentiate one repetition from another, For this reason, very
short digital delays also produce good reverb.

The shortest delay the brain can distinguish as a disparate sound is approxi-
mately 32 ms. In a natural acoustic environment, such as a large concert hall,
the I.,]I;":i_-l:-,-' repetition is a.[_:;:l['i:lxiul,.j,ll;_-"_-,' 50 ms, behind Lhe HJ"lt._’.irld] sound, wilh
the delay time of each successive repetition aboul half of the one before il,
until they dissolve inlo reverberanl sound and fade away, absorbed by the
building and pecple. 1t takes about 2 seconds for the reverb to decay (realize
Lhat all of these ﬁHLU'Ii_',_H 115:;14::1-‘.] an Lhe size of the space and the amounl of sound
absurbing material in the space].

Reverb units follow the scheme of decreasing delay, more or less, and the
reverb units with variable decay time {51500 and up) enable one to dial the
“size’ of the room. The accompanving table shows how reverk decay time
corresponds to room size.

Type of environment Reverb decay time in
seconds
outside no reverb to speak of (highly
variable if sound bounces off
buildings)
office .2
office conference room  .4-.8
chamber musicroom 1.0-1.3
concert hall 1.5-2.5
cathedral 2-4

While the reverberation repetition rate and decay time subjectively determine
how large the space is, the mixture of "dry,” original sound, and the delayed
sounds determines how close the sound is to the listener. Thus, the sound can
be made to recede into the distance by mixing the dry sound progressively
softer relative to the delaved sounds.

I've written this [irst installment about natural environments and the creation
of natural ambience. However, the svnthesizer enables vou to create ambience
that could noet occur in a purely acoustic situation and it is these unnatural
environments that the next column will address,

—Danny Sofer

DESCOMA
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each event is then determined by di-
viding the time period assigned to
each wagon by the number of balls

continued from page 17

musie, be it barague or rock, on the

synthesizer. in it, resulting in a piece with five
My terms having been defined, sections.
this record of electronic music by This realization consists of soft
percussionist Donald Knaack con- pastel sounds that are frequently in-
tains realizations of conceptual picces truded upon by loud elangy ones, Tt
by two ot the best known “concep seems rather busy, but-that may be
tors” arcund, Marcel Duchamp and because one hears three versions of
John Cage. The “Erratum Musical” the piece at once.
{1913} consists of a method to com- 27'10.554" (1956} is written for
pose the piece, which Knaack com- metals, waood, skin percussion in-
poses/performs three times simul- struments and an “all others” cate-
taneously on various glass instru- vory which may include electronic
ments of his own creation, devices, mechanical arrangements,
Duchamp’s method for composi- radins, or whistles. The structure of
lion requires the [ollowing: a large the piece is designed to present a
funnel, [ive open wagons connected constant flow between the sounds of
and numbered balls, one for each of the instruments and the sounds of
the sounds that can be produced by the silences in the music. Why
the set of instruments being used. Knaack recorded the synthesizer
The balls are placed into the funnel First instead of plaving all the instru-
and fall at random into the wagons ments at onee is beyond me, but in
which are pulled under the funnel. any case, the electronics blend in well
The balls are then removed from the with the metals, woods, and skins
wagons, notating the order in which and the long silences in between,
they are removed. The duration of —Danny Safer
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His monthly column in Guitar Player
magazine ... articles in Electronotes,
Popular Electronics, Synapse, and Con-
temporary Keyboard ... the best selling
book, “Electronic Projects for Musicians™
and its follow-up, “Home Recording for
Musicians™ these have combined to

establish Craig as a leading figure in the

hybrid field of musical electronics.

What few people know is that he has
played and composed music continuously
for 18 years, performed on stage and TV,
and has worked in the recording studio
from 4 different angles: recording artist,
session player, producer of other artists,
and engineer.

“The Craig Anderton Music Tape’ is
over 37 minutes of original music, com-
posed and played by him in a home studio
environment. It ranges from semi-classical
to humorous, from soft to hard. As an
added bonus, an explanatory booklet ac-
companies the tape that includes lyrics
and details on how the various effects
were accomplished.

This unique tape is available in cassette
format for $5.95 plus 50 cents handling.
Send orders (Mastercharge® and
VISA® cards accepted) to:

PAIA Electronics, Inc.
1020 W. Wilshire Blvd.
Oklahoma City, OK 73116

You may also order via PAIA’s 24 hour
demo/phone line at (405) 843-7396.
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LISTINGS

“Listings" is provided az a sarvice to Sy
napse readers. Please make full use of
thase addrasses and |s1 those you write to

know you found their address in Synapse. |

Readars with suggestions lor additional
listings write: Synapse/Listings, 2829
Hyans 51., LA, Ca, 800286,

Synthesizer

Manufacturers

Advanced Tools for the Arts, P.O. Box B25,
Tempe, Ariz. B52B1 b

Analog/s Digital Associates, 2316 Fourth 51,
Berkeley, Cal, 34710

Aries Music Ine., P.O. Box 3065 Salem,
Mazs. 01970

ARP Instruments, Inc., 45 Hartwell Ave.
Lesingion, Mazss. 02173

Audio Arlg, Inc., 5615 Melrose Ave., Holly-
wiood, Cal, 90038

Blacet Music Research, 4019 Chico Ave,
Santa Rosa, Cal, 95407

Buchla, Box 5051, Barkelay, Calif. 94705
CFR Assoclates®, Box F, Mewton, M.H.
032353

Computons Ine./Lyricon, P.O. Box 433
Morwell, Mass. 02061

Concart Company®®, 3318 Platl Awvenue,
Lynnwood, Calif, 90262

Dataton AB, Box 257, 5-5871 02 Linkoping,
Sweden

D.B.L. Electramics, 502 Sharman, Cantan,
Mass, 02021

Dennis (Electronic Music Components)
2130 Metcalf, Honoluly, Hawaii 96822
Electrax, P.O. Box 149, Tarzana, Callfornia
91365

Electron Farm/Harvesl, Gregory Kramer,
135 W. Broadway, Mew York, .Y, 10013
Electronic Music Laboratories, P.O. Boax H,
Vamon, Conn. (6066

Electronic Music Studias, The Priory, Graat
Blilton, Oxtord, England

E-mu Systems, 346 Scott Blvd, Santa
Clara, Calif. 3505(

Farfisa, 1330 Mark St., Elkgrove Village, 111,
BO0OT

Galaxy Sysbams, P.O. Box 2475, Woodland
Hillz, Cal,, 91364

Gentle Electric, 140 Oxford Way, Santa
Cruz, Cal. 95060

Hauristics, Inc., 900 M. San Antonio Rd.,
Los Altas, Cal. 94022

inner Space Elactronics, Box 303, Berkeley,
Cal. 94701*

lonic Industries, 128 James 51, Moris-
fown, MJ O79ED

Kaorg/Unicord, 75 Frost Streat, Westburny,
M.Y. 11590

Logistics, Box 9870, Maringa Dal Rey, Gal
S0281

Media Mix, 4060 Stanford, Dallas, Texas
75225

MM Electronics, French's MIll, French's
Rd., Cambridge, England CB4 NP
Moog/Norlin, Y373 North Gicero Ave,, Lin-
colmwood, Nl BOG4E, Customer Servica:
2600 Walden Ava_, Butlalo, N.Y. 14225
Musicomputer, 15, 112 W, Sierra Hwy,, Can-
von Country, California 81351 ]

Music Technology/Crumar, 105 Fifth Ave.,
Garden City Park, M.J. 11040

Musltronics Corporefion, Sound Lab 10,
Rosamont, M_J. OB5S5E

Mew England Digital Corp., P.O. Box 3035,
MHorwich, Vermaont 05055

Oberheim Elactronics, 1523 Ninth &1, San-
1a Monica, Galif, 80401

Ocilave Electronics Ing., 35-73 Stelnway St.,
Long Island Clty, MY, 11103

Octron, 134E Bayport Avenue, San Carlos,
Calif. 94070

Omniphon, Box 168, Churchill Rd., Mason,
M.H. 03048

Oznia Process Electronics, Box 7, Center-
ville, Pann. 16404

PAIA®, Box 14359 Oklahoma City, Okla.
3114
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Paollard Industries, Ind., 9014 Lindalade St
Culver City, Cal, 80230

Polyfusion Inc., 160 Supgg Road, Buffala,
M.Y. 14225

Rocky Mount Instruments, Inc., Macungia,
Pern, 18082

Rolandcarp U.5. 2401 Saybrock, LA, Cal.
o040

Sapetelli Music Systems, P.O. Box 40287,
San Francisco, Cal. 94140
Scalatron/Motorala, 2130 M. Palmer Dr,,

| Schaumburn, 111, 50196
| Sequantial Cireuits, 117G Aster Awve,,

Sunnyvale, Cal, 24088

Serge Modular Music, 1107% N, Weslarn
Ave,, Hollvwood, Calif, 80028

Software Technology Corp., P.O. Box 5260,
San Mateo, Cal. 94402

Solid Stale Music, 21024 Walsh Ava,
Sanla Clara, Cal. 85050™ "

Star Instrumenis Imc., Box 71, Siefford
Springs, Gann. 0§C0TE

Stelnar-Parker, 2258 South, 2700 West, Salt
Lake Clty, Utah 84119

Stramp, 3-2000 Hamburg 53, Barnheide 19,
Garrmany

Strider Systems, P.O, Box 2934, Norman,
Okla. 73070

Syn-Cordian, 32:73 Steinway 5t Long |-
land Gity, N.Y. 11103

Syn-Eay, 114 W. Hintz Road, Wheealing, |11,
B0

THINCG-Technical Hardwara Ine., P.O. Box
608, Fullerton, Calif, 92634

VAKD Synthesizers Inc., 4651 E2nd Avanue
Morth, 3aint Petersburg, Florida 33565
Wavemakers, P.O. Box 27, Edmonds, Wash.
SH020

Yamaha International,
Park, Calif. 90620

360 Systems {213) 384-85447 2825 Hyans
atreet, Los Angeles, Calif. 90026

Mote: * manufpcturer makes kits only
" frmanutaciorar makes both kits
and finished product

Box G600, Buesna

Consultants

Audio Designs, 3422 Brooklield Ln., Deca-
tur, Gaargia 30032 (404) 284-8651

BASS, 37 Sussex, San Francisco, Cal.
94131

Michael J. Boddickar, (213) 985-0010

Boston Experimental Electronicmusic Pro-
jects, Aobert Caaly, 33 Elm St., Brookline,
Maszs. 02147, (617) 731-3785

Clean Music Systems, 131 3. E. Flith 5t
Hallandale, Fla. 33008, (305} 454-4807
Danbury Electromic Music Center, 84 Fed-
aral Rd., Danbury, Conn, Q6810 (20:3) 792-
2794

Difterant Fur Music, John Vieira, 3470 18th
51, San Francisco, Galif. 34110, (415) 863-
WAWVE

Disco Tech Musical Electronics, Frospect
Mall, 2239 North Prospect, Milwaukee, Wis-
conain 53202 (414) 27 1-8231

Dorje Sound, Chat Wood, P.O. Box 2232,
Barkeley, Calif, 24702

D& Musie, E11 Franklin S5t., Santa Monica,
Calif. 90403, (213) 463-8772

Elecironic Music Consulting, Michael W.
Gilbart, 104 Riverglade, Amherst, Ma.
01002 [413) 253-2786

Electronic Music 3tudio, Dwight D. Gat-
wiodd, Director, University of Tenn,, Martin,
Tenn. 38238 (901) 584-T402, 578-2281

EMSA (Electronic Music Studios of Amar-
ica, ine), 269 Locust St., MWarthamptan,
Mass. 01060 (413) BAG-3T7T

Enfropy West Electronlcs, Eric Walinsky,
1242 Harvard St, Santa Momica, Calif.
20404 {213) B28-0380

Exploratory Elecironic Music, Steven C.
Bilow, 16685 Calneva Drive, Encing, Cali-
farnia 81436 (213) 7B9-6BA5

Keyboard Services, P.O. Box 075, Balon
Rouge, La. 70821 (504) 924-3858

Laine Research & Development, P.0. Box
3219, Fullerion, Cal. 92634 (714) B71-1923
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S/H and
A /D Conversion

with Peter Hillen

Last time we saw how the sample and hold, (S/H), took a great
burden off the Analog to Digital (A/D) Converter both in terms of
speed and cost, The reason for this is that the 5/H is used to sample
quickly changing waveforms and then hold them for further conversion
by the A/D Converter. The A/D Converter can then do its conversion
between samples rather than doing it very quickly right at the sampling
time. The exact time the sample takes place is called the aperture time,
and can be a very small time period several times smaller than the time
between the sampling periods.

There are a couple of other parameters important when considering a

/H. The first is acquisition time. The acquisition time is the time it
takes the S/H to make its output equal to the voltage il is sampling.
After the voltages are equal, then the output tracks the input exactly.
When the sample command is given, the output is frozen. The time it
takes to freeze the output is called the aperture time, The input, of
course, will continue on, If another sample is to be taken, then the 5/H
musl “acquire” the input and track it again. The acquisition time is
dependent on several things but the greatest factor is charging and
discharging the storage element during the acquisition time which is a
capacitor. This brings the acquisition time in direct conflict with
another important parameter, namely droop. When the input signal is
sampled, we naturally assume the sample value stored stays on the
output of the S/H indefinitely. Not so. Since the sampled voltage is
stored as a charge on a capacitor, it can leak off. The resulting decay in
voltage is called droop. Droop can be a problem if the sampling rate and
the A /D Converter are slow. The A/D Converter will be converting a
changing voltage which is what the 5/H was supposed to cure. The
solution is to use a larger capacitor to store the sampled voltage, But,
here is the problem. A larger capacitor requires longer to charge so it
takes longer to acquire a voltage during acquisition time. A balance
must be struck belween acquisition time and droop. There are many
other variables which can be controlled to lead to a satistactory
solution.

Let's now turn our attention to how a 5/H works electrically. Figure 1
shows a very simple circuit consisting of a switch and a capacitor. The
switch is normally open. When the switch is closed, the input is
connected to the capacitor. The capacitor charges or discharges de-
pending on whether the input is greater or less than the charge on the
capacitor before the switch was closed.

After some time, the input and the capacitor voltage will be equal.
The time fromwhen the switch was closed until they are equal is the
acquisition time. The switch is opened and the capacitor holds a charge
equal to the input at the time of the opening. The voltage on the
capacitor will slowly droop because of the leakage of the capacitor itselt
and whatever it is connected to on the outpul.

Figure 2 contains a schematic of a 5/H which is simple to use. The
biggest difference between it and the circuit in figure one is that the
mechanical switch has been replaced by an electronic one. The elec-
tronic switch is a Field Effect Transistor (FET). A FET is comprised of a
thin piece of silicon connected between two terminals known as Source
(S} and Drain (D) and a diode connected from the silicon to a terminal
known as the Gate (G). By applying a negative voltage to the Gate with
respect to the Source, it is possible to establish a large electric field




Figure 1: Simplified
Sample & Hold.
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DIAGRAMS BY SUE DENIM

which will pinch off the silicon channel and make it a very high
impedence. This condition is the same as placing the mechanical switch
in the open position. When the negative voltage is removed, the Source
and Gate are at equal voltages because of the resistor K. The channel
resistance is low and can be considered like the switch in the closed
position,

The ap amp preceding the FET Switch acts as a buffer between the
signal being sampled and the sampling capacitor. The op amp on its
input provides a high input impedence so it does not disturb the cir-
cuitry to which it is attached. Its output is powerful enough to charge
and discharge the capacitor so the acquisition time is not too long.

The op amp on the output is connected in a similar way for the same
reason. Its input is measuring the sampling capacitor. It must be high
impedence to minimize leakage so there is not too much droop. The
output is powerful enough to drive circuits which follow.

The final element in the circuit is the low frequency oscillator. Its
output goes between +9 and -9 volts. At -9, the channel is cut off and
the signal cannol pass to the capacitor. At +9v, the diode is back biased
and the Gate and Source are at the same voltage, which allows the
signal to pass freely. The pot adjusts the frequency of the sample rate.

Using this circuit or the S/H built into a Synthesizer, we can
demonstrate same of the concepts we have been talking about. First is
the sampling rate. Connect the input to a slow moving sawtooth wave
(one ramp every 2 or 3 seconds) and connect the output to a VCO at
some medium audible frequency. Now turn the sample rate to the
highest frequency. Depending on the frequency of the sample, it should
sound like a continuous slide or a staircase with very close increments.
It should sound similar to the sawtooth connected directly to the VCO,
This is because the sample rate is very high so the resolution is great.
Now turn the sampling frequency down., The steps get more pro-
nounced and the jump in frequency between steps get wider. It should
still sound like a staircase or at least an ascending range of frequency
but much less like a frequency ramp. Mow turn the sawtooth frequency
up until it is higher than the sampling frequency. The eftect is of random
frequency output. The reason is that the sampling frequency is less than
twice the frequency being sampled (see last issue's article).

Droop can be demonstrated by placing a DC voltage on the input to
the S/H and a VCQO on its ouput. Sample at the slowest rate possible,
even to the point of disconnecting the oscillator. The droop will be
reflected as a drop in frequency. It will be so gradual that our ears may
not be able to hear it until the next sample restores the capacitor to the
correct value.

Lectron Music Lab, Box 1534, Hollywood,
Calif. 90028

Sian Levine, 13508 Dabell 5t
Callf. 91331 (213) 898-7223
Sound Arts, 2825 Hyans St
Calif. 30026 (213) 487-5145
Paradox EMS, Inc., 118 West Broadway,
Yancouver, B.C., Canada V5Y 1P3
Patchwork Sound, Jack Howe, 14758 Hesby
Sl Shemnan Qaks, Calif 21403

Feople's Compuler Company, P.O. Box 310,
Mernlo Park, Callf, 34025

Fi Corporation, 1741 East 24ih 5t
land, Ohio 44114 (216} 781-2207

Ron Rivers, 48 Brighton Avenue, Mo, 11,
Allston, Mass. 02134

Ed SchasHar Enterprises, F.O. Box 26521,
1049 5. Garland Way, Denver, Colorado
80226 (303} GBE-9090

Dr. Philip Springar, Box 1174, Pacific Pali-
sades, Calif, 90272 (213) 454-5275

Slar Track Recording Studio, B515 Santa
Monica Blvd., Los Angeles, Calif. B0068,
(213) 855-1171

Carler Thomas, Manpel Rocad, Spring Glen,
MY, 12483 (974) 647-9121

THY Music & Engineering, Route 4, De-
freaztville, N.¥. 12144 (518) 283-2837, 283-
2890

Facoima,

Los Angeles,

Claym.

Schools

BEEF Electronic Music Workshops, 33 Elm |

Street, Brookline, Ma. 02146 (617) F31-3785

Boston School of Electronic Muosic, 127

Kilsyth Rd., Brighton, Mass. 02135 {G17)
T3d-450:0 ./ 4501

Con Tempo Music Guild, 13273 Venlura
Blvd., Studio City, Galifornia 91604 {213)
TE4-8271

James D. Cralg Muslic, 511 Cedar 5t., Allan-
town, Pann, 18102 (215) 4374743

Dick Grove Music Workshops, 12754 Ven-
fura Bivd,, Ste. 2, Studio Gity, Calit. 81604
Los Angeles Center for Electronic Music,
8615 Santa Monica Bivd., Los Angeles,
Calif, 90ED (21.3) 652-TE585, 4583-B772

Omega Intermadia Cenler, 3433 Morth Hal-
sted, Chicaga, Il BOEET (312) 4779863
Sherwood Oaks Experimental Caollage,
6353 Hollywood Blvd.,, Hollywood, Calif,
90028 (213) 462-0665

Sound Products

& Accessories

Alambic, P.O. Box 759, Scbastopol, Calif,
B5472 (707) B23-B5T9

Barcus-Barry, 15461 Springdale St
ingtan Beach, Gal. 92649
Carvin Music and Sound,
ave., Escondldo, Cal, 92025
E Bow/Heet Sound Products, 611 Ducom:
mun 31, Loz Angeles, Calif 90012 (213) BB7
89946

Electro-Harmonix, 27 Wast 23rd 51, MY
.Y, 10010

Electro-Woice, 674 Cedil 51
Mich. 49107

Eventide Clockworks, Inc., 265 Wasl 54lh
1., Maw York, BLY. 10019 (212) 5810290

1155 Indutrial

Buchanan,

| tham, Masas.

Hunt- |
i uwets Division, 3M Center, Saint Paul, Minn.

FRAP, Box 40097, San Francisco, Calif.
94140 (415) 524-2223

FROGG (Design Engineering Labs Inc.),
4121 Redwood Ave.. Los Angeles, Callf.
SO0066 (213) B23-8220

Hammond, 4200 Diversey, Chicago, L
BOGE30

Heil Sound Systems, Heil Industrial Bivd.,
Marissa, I, 82257

Infitheatre Inc., 4990 Mass Ave., Indianapo-
liz, Ind. 45218

J.0. Electronics, las., PO, Box 2205,
Berkaley, Cal. 94702

Marshall Electronic, Box 177, Joppa, MD.
£1085

Meallotron/Sound Sales Ing., Sharman,
Conn. DTS4
Morley Electronics, 2301 West Victory

Bhed., Burbank, Callf, 31506 (213) 843-7122
Musico, 1225 N. Meridian 51., Indianapolis,
Ind. 46204

Pro Sound, 13717 3. Normandia, Gardana,
Cal.

Rothchild Musical Instruments (distributor
Furman and Alembic products), B MoCop-
pin St., San Francisco, Calit. 84103 (413)
G26-2260

The Ken Schaffer Group, 10 East 48th 51,
MNew York, Mew York 10017
Bannheiser Electronic Corp.,
S5t., Mew Yark, M.Y. 10018
TAPCO, 405 Howell Way, Edmonds, Wash.
QB020 (206) T75-4411

Wasalch Music Systems, P.O. Box 9175,
Salt Lake GCity, Utah 84109

10 West 37

Sound Recording

Ampex, 401 Broadway, Redwood City, Calit.
4063 (415) JET-4544

dbx Incorpaoraled, 296 Mewton S5t., Wal-
02154 (617 850-8080

Dokorder, 5430 Rosecrans Ave., Lawndale,
Calif, B026&0

Dolby Laboralorigs Ing., 731 Sansome St.,
San Franzisco, Calil. 9411 {415) 382-0300
Furman Sound, 616 Canal Street, Suite 25,
San Rafagl, California 94501 {415 456-6766
Magnetic Refersnce Laboratory Inc., 229
Polariz Avenue, Sulte 4, Mountain View,
Calif. 94043 (415) 9EE-B187

Maxall Corporation of America, 130 Wesl
Commerzial Ave., Moonachie, Mew Jersey
Q70T 4

Orban/Parasound, 580 Beach 31., San Fran-
cisco, Calif. 94108 (415) 6734544

Ctari Corporation, 281 Industrial Road, San
Carlos, California 94070 (4 15) H33-1648
Scientific Audio Electronics Inc., P.0. Box
GO2¥1, Terminal Annex, Los Angeles, Calif,
SI060

Scotch/3m Meagnetic Audio/Videa Prod-

251

Scully Recording Instruments, 475 Ellis 51,
Mountair View, Calil. 94543

Shure Brothers Ing., 222 Hartrey Avenue,
Evansicn, [l 60204

TDK Elecironics Corporation, 755 Eastgale
Blvd., Garden City, N.Y. 11530

TEAC Corporation of America, 7733 Tele
graph Aoad, Montebello, Calif, B0640

Telex Communications Inc., 9600 Aldrich
Avanue South, Minneapolis, Minn. 55220

Classified Ads

Classified Ads: Syrapse provides classi-
Fied ad space at a minimal cast as a serdce
to vur readers, Ads from mstroment dealers
are no longer accepted. 20 words or less
2.0, A words o less 8500, 80 woirds or
b= 515,00, Erlose payment wilh ad and
send to: Synapse; Classified Ads, 2829 Flyans
Sk, Tas .-"'||1;..:¢‘|1-'.~r. A GO026.

Scanning Lo form omnipotent electronic syn-
thesizer symphony. Wust have contrel over
5_'_1'111]11'5i_.1_'|;'r=; aned all other klE'_-.-L:-u:'ul.'l SSINIME -
I,:r:,r Must be into sounds of Tangenine Dream.
Elaus Schulze, Mink Floyd and in thal music
direction, [ have contrel over a studio and
somec of its contents, like a modified Oboer
heim [Colvphanic Synthesweer, PALA 2720 K
51n*h] Sequential Circuits El:ll} Digital Sa-
quencer and wome sound enhancement lise a
3340s Teac open reel, DIX. Altec Lansing Mo,

s, Accu-phasze E-202 amp., and about 10 bits
mcre. Let's make musiz. Seck end find your-
sell [212) 848-1773 Tom Cadomski 16424
Z8th 5t. Howard Beach. Mew York City, New
York.

Relaase yvoursell from the constraints of the
keyboard. Play with expression heretofore
ko |_*~n]1.l ta tre viclinist, snitarist, arwd
horndst . . . Get vourself a 10 wstick kit from
"'-.-"cs_'ha“}m "*J*:a 1_:|5|:-d Ex{l. 500 awailable.
Mediamix, 4060 S:antord, Dallas, TX. ¥5225.
214} 36k adab,

Wanted: Volume 1, issues 1, 2 & 3 of Sy-
TApse State price and ocorsdition. Val Wise,
Box 188, Las Cruces, ™., 83001 .

ExiL ]"i;'-l'_,.'bn_."}: —mint condition, as revoesed
here, Caost 8500,00. sell $350.00 or best otfer.
1212} 234-5531 Fric.
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