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LOM WOLF 

The MIDI LAN* . 
has Arrived... 
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Create the • 

Virtual 
Studio... 

1505 Aviation Boulevard Redondo Beach CA 90278 (213)379-2036 Fax: 

* MIDI LAN - MIDI Local Area Network 
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If you’ve ever wished for a fast, easy way to edit, program or manipulate 
your MIDI equipment - Wish no more! 

FaderMaster'“ is an extremely powerful 
yet easy-to-use remote MIDI Command 
Controller/ Programmer/Editor/ Mixer 
for virtually everything that has MIDI! 

When we say easy, we mean it! 

FINALLY! 
A simple 

any parameter you like. Using a fader 
to control these functions eliminates 
the inconvenience of pushing buttons or 
scrolling through sub pages to get to the 
parameter you wish to edit. In addition, 
you can record this controller/sys-ex 
information onto your MIDI sequencer 
for automated effects playback. 

Simply connect a MIDI cable to your 
keyboard, tone module or digital effects 
processor (reverb, delay, EQ, etc.), 
and gain access to eight different MIDI 
parameters at once, and in real time! 
MIDl-sequencing musicians can use 
FaderMaster to alleviate MIDI 
frustration. 

Sequencer Mixing Made Easy 
Just imagine how much faster and 

more effectively you’ll be able to “mix” 
the MIDI volume of your sequenced 
tracks using eight faders at a time. 
FaderMaster eliminates the aggravation 
every sequencing musician experiences 
when using a mouse or keypad to 
“mix” or edit MIDI volume. If 
you blow it and need to punch in, 
FaderMaster’s intelligent design permits 
easy and seamless re-recording of _ 
continuous MIDI data. Any 
combination of tracks and 
MIDI channels can 
be grouped onto 
one fader, allow¬ 
ing them to act 
as a subgroup. 

Create 
“Human Feel” 
Use FaderMaster 

to delay both MIDI 
clocks and MIDI note 
data. Any MIDI note 
can be assigned to any 
fader and delayed in real 
time. For example, use 

FaderMaster 
J to delay MIDI 

drum notes and 
7^*. re-record that 

data onto a new 
/Ao sequencer track. 
( as Jr f This clever feature 
voo ¿-m is useful for adding 

35 ¿5^/ that “human feel” 
to y°ur sequenced 

drum tracks. 

way to 
double 

the power 
of your 

MIDI gear. 

Easy Synthesizer Editing 
Use FaderMaster to program, edit or 

manipulate eight of your synthesizer 
parameters at a time - without'the 
tedium of all those sub-pages! Whether 
it’s quick convenient access to the 
attack, decay, and filter settings; or 
simply volume, fine tune or program 
change commands, FaderMaster brings 
all this control to your fingertips. 

Simplified Programming 
We’ve included over twenty presets for 

synths from Korg, Kawai, 
Roland, Emu, Yamaha, 
Oberheim, Ensoniq 
and others. We’ve also 
included presets for 
Digital Effects from 
Alesis, ART, Lexicon, 
DigiTech and Roland. Of course there’s 
no problem defining setups of your own 

for all kinds of MIDI equipment; 
we’ve made it extremely sim¬ 

ple! Each Fader can be 
individually pro¬ 

grammed to 
send MIDI 

Volume, MIDI 
Notes, Program 
Change, Pitch 

After Touch, 
Controller 

Data of all types and 
even Non-Registered 

Controllers. Once pro¬ 
grammed, your set-up can 

be saved for fast easy recall. 
System Exclusive data can be pro¬ 

grammed externally from our optional 
Macintosh or Atari software disk. 

J.L. Cooper takes pride in creating 
feature packed, easy to use and affordable 
solutions. And FaderMaster is no excep¬ 
tion. Ideal for both live and studio 
applications, the possibilities are endless. 
See FaderMaster today at your local 
J.L. Cooper Dealer. Suggested Retail 

Double the Power of your 
Digital Effects Processor 

Connect FaderMaster to virtually any 
MIDI effects processor, and use any or 
all of the eight faders to control eight 
different parameters in real time. For 
example, assign one of the faders to alter 
reverb time, and another to control delay 
time, or chorus, pitch change, EQ, or 

Introducing FaderMaster " 
from J.L Cooper. 
The Ultimate MIDI 

Command Controller. 
Fast, Easy and 
Flexible for 

only $299.00! 

only $299.00! Optional software for 
programming and storage only $29.95. 

For a free catalog and a subscription 
to our newsletter, call or write: 

JIS □□PER ELECTRONICS 
13478 Beach Ave., Marina del Rey, CA 90292 

Telephone: 213 306-4131 



Fuzzy MIDI 
AMONG THE MANY events that con¬ 
tribute to the relentless pace of NAMM 
shows (at least for me) is the meeting of 
the MIDI Manufacturers Association 
(MMA). This august body consists of rep¬ 
resentatives from various manufacturers 
and developers of MIDI products. One 
of its mandates is to oversee and coordi¬ 
nate efforts to revise or add to the MIDI 
Specification, the technical bible that in¬ 
cludes all of the official details of MIDI. 

At the meeting this year in Anaheim, 
proposals for new continuous con¬ 
trollers, System Exclusive messages, and 
other standardized ways of doing things 
abounded, and many were actually voted 
upon (much to the amazement of all pre¬ 
sent!). But there was one proposal that 
particularly caught my attention. It was 
submitted by Smythe Davidson, Chief 
Engineer for Vroom Electronics (about 
whom you can read in the interview by 
Chris Meyer elsewhere in this issue). He 
calls his proposal "Fuzzy MIDI." 

In the interview, Davidson discusses 
the concepts of Fuzzy Logic and neural 
networks being developed in Japan's 
continuing computer R&D efforts. The 
basic premise of these concepts is to 
abandon the digital on/off, 1/0, yes/no 
left brain binary orientation and instead 
process information in a parallel right 
brain manner, using variables with many 
possible values. In this approach, many 
variables can also be considered simul¬ 
taneously, each weighted differently to 
affect the outcome of the operation. Of 
course, this requires much more com¬ 
puting power, but then again computers 
are getting more powerful every day. 

Davidson's proposal to the MMA ap¬ 
plies these concepts to MIDI with many 
new and revised MIDI messages. For 
example, a new message called Note 
Percent would indicate the percentage by 
which the note is on or off. As a key is 
played on a keyboard, its entire move¬ 
ment from the Off point to the On point 
is tracked and used to control any num¬ 
ber of parameters. Also, one of the un¬ 
defined System Real Time messages is 
finally defined in the proposal: Rubato. 
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This message allows fuzzy sequencers of 
the future to follow your lead as you play 
with widely varying (or absent) tempos. 

One could argue that MIDI is already 
a bit fuzzy. Most of the variables in 
MIDI can take any of 128 different val¬ 
ues, and some many more than that, in 
order to simulate analog continuity. But 
it doesn't always work very well, and 
most variables are limited to seven-bit 
resolution. In response to this, the pro¬ 
posal suggests that an analog control 
voltage representation of MIDI mes¬ 
sages be created for true fuzziness. This 
provides infinite resolution and can even 
be transmitted on the two unused wires 
in a standard MIDI cable. 

Also included in the proposal are the 
preliminary design specs of a Fuzzy 
MIDI mapping device in which many 
variables are considered before the map¬ 
ping is established. For example, you 
could program it to accept Mod Wheel, 
Aftertouch, and Note Percent messages, 
establish their effect on the mapping (in 
which any or all of the input messages 
could dynamically affect any or all of the 
output messages), and send out Pitch 
Bend, Breath Controller, and Volume. You 
could even control the mapping pro¬ 
gram remotely via MIDI. Such a device 
has obvious application in algorithmic 
composition as well as live performance 
and recording. 

Well, the furor that followed Davidson's 
presentation was phenomenal. It remind¬ 
ed me of the premiere of Stravinsky's 
Le Sacre du Printemps, at which the audi¬ 
ence literally rioted. There were many 
fuzzy thinkers in the group who defend¬ 
ed the proposal at the top of their lungs, 
while those opposed to the idea accused 
its supporters of being neurotic about 
neural networks. 

The ruckus was still raging as I stole 
away and returned to my room at the 
Weisenheimer Inn. I was intrigued by 
the ideas presented at the meeting, but I 
wanted to peruse the proposal without 
having to avoid flying bran muffins and 
juice pitchers. It's great to see MIDI mov¬ 
ing again! — Scott Wilkinson 
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KAWAI 
I I C I T I I 

If you’re putting together or 
expanding a rack system, turn to 
Kawai to pack tons of performance 
power into a very compact space. 

Kawai offers rack versions of our most 
popular synths (including the hot 
new K4) as well as mixers and MIDI 
patch devices with specs to suit the 

most professional demands. 
K4r 

16 Bit, 16 Voice Digital Synth Module, 
256 DC and PCM Waves, 

Multi-Sampled, Multi-Timbral, 
Multi-Layering, Resonant Filter, Digital 

Drums, 6 Individual Outputs plus 
Stereo, Wide Range of Sounds. Analog. 

Acoustic and Digital, S995.OO. 
Kir 

16 Voice Digital Synth Module, 
8 Instrument Multi-Timbral, 

Multi-Layering, Great Sounds of the 
Kl, S595.OO. 

EQ-8 
8 Channel Parametric Equalizer, 

8 Inputs/Outputs, 0.5 - 15kHz Eq. 
Range, Equalizer Channel Controls: 
Q, Freq. Range, Level, S299-00. 

MX-8SR 

16 Input/8 Channel Stereo Mixer, 
Channel Controls: Pan, Attenuation, 
Level and Effects. 2 Effects Sends, 

4 Returns, ’A" Phonejack Inputs and 
Outputs, XLR Outputs, S595.OO. 

MX-8BR 
8 Input/8 Channel Stereo Mixer, 

2 Effects Sends. 4 Returns. 'A" Phone 
Jack Inputs and Outputs, S425.OO. 

MAV-8 
4 Input/8 Output MIDI Patch Bay, 
Sliders Visually Indicate Patch 

Configuration, S140.00. 

For more information on any product write 
or call: Kawai Digital Products Group, 2055 
E. University Drive, Compton, CA 90224 
(213) 631-1771. Kawai Canada Music Ltd. 
6400 Shawson Dr., Unit #1, Mississauga, 

Ontario, Canada L5T1L8. Prices shown are 
suggested retail. 
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Patrick O'Hearn 
proves that bass 
players needn't 
always stay on 

the bottom. 

FEA TURES 

PEOPLE 

Patrick O’Hearn 
From Frank Zappa to Missing 
Persons, Patrick O'Hearn has 
been expressing his love for 
synths in many and varied 
ways over the years. Gene 
Ferriter interviews O'Hearn, 
discussing his recent gig scor¬ 
ing the prime time television 
soap Falcon Crest, the trials, 
tribulations and triumphs 
of digitally recording his 
albums at home, and the 
joys of synthesis. 

loin the expectant crowds gathering now as 
we stop here on Convention Center Way for 
the annual buying frenzy at Winter NAMM. 

STANDARDS 

Readers’ Letters. 7 

Updates & Upgrades. 8 

More From. 18 

The 1990 Readers’ Survey. 34 

A computer for your thoughts... 

Readers'Tapes. 46 

Listening Lab. 54 

Our happy discoveries on the 
musical frontiers host a typically 
eclectic potpourri - Jane Child, 
Daniel Lanois, Psychedelic Furs, 
Grace Jones and more. 

12 

64 

NAMM Bonanza! 
The MT staff had a tough time 
deciding if this year's annual 
National Association of Music 
Merchants' industry romp-
and-schmooz was a musical 
Back To The Future, or simply 
Big Top NAMM. In reality, it 
was both. Lawrence Ullman 
gets technical with the most 
comprehensive, in-depth 
report you're likely to find 
on what proved to be an 
exceptionally fine show. 

Sample Editors: What’s Missing? 
They've come a long way, 
baby, but they still leave us 
with that nagging question: 
Is that all there is? Sample 
editing software packages 
have been around for a while, 
and recent updates have 
included an inspiring level 
of power, but has that 
power plateaued? 
Chris Meyer shares 
some of the gripes 
he's got with today's 
samplers and editing 
software. 

Smythe Davidson 
takes us back to 

the future by 
revealing a truly 

new sampling 
technology for the 
'90s - and beyond. 

Chick Corea 
Improvisational master and 
cutting-edge music technologist 
Chick Corea talks with Scott 
Wilkinson about the power of 
the unspoken musical word. 
Within the context of today's 
most modern instruments, 
Corea discusses the impact and 
significance of art and commu¬ 
nication, and how expression 
transcends technique. 

Smythe Davidson 
As we enter the '90s, we are 
greeted with the first truly 
groundbreaking innovation 
of the decade in the form 
of Vroom Electronics' new 
Analog Sound Sampler (ASS). 
Chris Meyer talks with Smythe 
Davidson about the creation 
of the ASS, and his unique 
application of Fuzzy Logic. 



TOOLS 

y'S Waldorf MicroWave 
LÙ The legendary PPG Wave 

digital wavetable-based 
synthesis system was years 
ahead of its time in terms 
of shear sonic intricacy, but 
unfortunately it had a fatal 
flaw - it operated on a closed 
system. Now Waldorf has 
repackaged this classic synth 
within an open system com¬ 
munication protocol, namely 
MIDI. Simon Trask reviews 
the classic impersonator. 

The classic PPG Wave gets a new lease on life in 
the form of Waldorf's rackmount MicroWave. 
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JL Cooper FaderMaster 
With all of the public outcry 
for buttons and sliders, it's 
little surprise that products 
like JL Cooper's FaderMaster 
are beginning to emerge. By 
allowing you to program its 
sliders to send virtually any 
MIDI message, the innocuous 
appearance of FaderMaster 
belies the power under its 
hood. Vic Lennard takes it 
on a test run. 

Yamaha SY77 
Yamaha rocked the boat a 
decade ago in an unprece¬ 
dented manner with the DX7. 
Now, as we embark upon a 
new decade, the company 
presents us with a new flag¬ 
ship - the SY77, combining 
advanced forms of sampling 
with a significantly augmented 
version of their legendary FM 
synthesis. Simon Trask assesses 
their success in this endeavor. 

Intelligent Music UpBeat 2.0 
The classification for IM's 
"Realtime Rhythm Sequencer" 
slips significantly into the gray 
zone. UpBeat's major update 
features such hip features 
as real-time execution of 
just about every function. 
Lachlan Westfall gives us 
the gory details. 

TECHNIQUES 

; Using MIDI Controllers 
/ Before we go trashing the 

MIDI Spec, we should take 
full advantage of the benefits 
that already exist. With 
products like JL Cooper's 
FaderMaster and other such 
MIDI devices, the power 
that lies behind the standard 
becomes increasingly apparent. 
Vic Lennard shows us some of 
the more bizarre applications 
of MIDI, including signal 
processor control and MIDI 
mixing with a sequencer. 

Intelligent Music updates their UpBeat 
Realtime Rhythm Sequencer to version 2.0 

with lots o' cool new features. 

N 
T 
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Edit^or-díl]/^ 
F#: Nüte=J7«W 

The U-20 can store 8 chord “sets’each consisting of a different chord assigned 
to each pitch in the octave. 

I-R3: Electric Set U¡0 
C#3 : I -128 Sc« C#3 Mu s Off 

If you’re considering composing, consider this: The U-20 can store four different 
drum and percussion arrangements, each with its own key assignment, level, 
panning and tuning. 

Ed i t-zSound-zEf fect/Chcrus 
^Jut=Pre Reu Leue^—IFI^ 

Each of the 64 sound patches can have its own reverb and chorus parameters, 
with each part being assignable to just reverb, just chorus, or both. 

Edi t-zT i Fibre [11 /T one 
Tone = 03-0IS EOROFÜH 4 

White any of the 128 preset tones can be assigned to any of the 128 timbre 
locations, more exotic instruments can be accessed via U-Series ROM cards. 

EditzSc«und/Part4/0utPÜt 
As9n=Reu Lu1=127 Pan=3> 
Each of the six parts can have its own effects on/off level, and pan setting. 

Ed it/Süund/Par t2 zTi nbre 
Tinbre=B35:JP8.Brass 

Any internal timbre can be assigned to one of six parts. This keyboard, by 
the way, is multi-timbral with a 30- voice polyphony, making it ideal for 
live performances. 

Rx |01l02103104105106§ 10 
I-do #U64 : Worlds flpart 

Since the U-20 will simultaneously receive on up to six MIDI channels plus 
a rhythm channel, you can create entire arrangements with an external 
sequencer, and split or layer up to six sounds on the keyboard. 

Edit/TimbreCSJ/Pitch 
Bender Ran9e=T—36 ¿2 k 

Each of the 128 user-definable timbres has its own fiat and sharp bender range, 
making things like “whammy bar” solos as easy as the proverbial flick of a wrist. 

One size fits all. 
If we were to tell you that our new U-20 RS-PCM 

Multi-Timbral keyboard was perfect for any kind of 
performing, you’d probably mutter something about 
truth in advertising and go on about your business. 
So instead of telling you this, we’ll let you come to that 
conclusion all by yourself. 

And the reason we expect you to is this: The U-20 
possesses an extraordinary diversity of sounds-to the 
tune of 128 multi-sampled tones, including both acous¬ 
tic instruments and popular synth sounds, as well as a 
staggering array of drum and percussion sounds. 

And since these sounds are the product of a Re-
Synthesized Pulse Code Modulation technology, their 
quality is remarkable. (Basically, RS-PCM allows sam-

Fortunately, it’s 
so affordable you can 
start right away. 

pled sounds, which normally require massive amounts 
of data, to be re-synthesized so that they deliver great 
sound quality without taking up a great deal of memory) 

And because of a new, high quality signal process¬ 
ing, you can be as expressive with the sounds as you 
wish. The Roland U-20, unlike most sample playback 
machines, offers attack and spectra sounds that enable 
you to actually “synthesize” your own sounds. 

All of which led one magazine to suggest,“... the 
only problem you’ll probably have with the U-20 is find¬ 
ing enough time to explore everything it has to offer!” 

Roland 
RolandCorp US, 7200 Dominion Circle, 

Los Angeles, CA 90040-3647 213 685-5141 



LETTERS 

Put in your two cents. A penny for your thoughts (April Fool!). 
Send us a piece of your mind (in any denomination) and we ll 
spread the wealth to thousands of people across the country. 
What an excellent adventure! Write to: Music Technology, 

22024 Lassen St., Suite 118, Chatsworth, CA 91311. 

Numania 
['ve just purchased the December '89 
issue of Music Technology, and I wanted 
:o thank you for a great cover and article 
an Gary Numan. I've been a great fan 
af his since '79. I went on a six-month 
cruise to Europe. Our liberty port was 
it Plymouth, England, where I bought 
Numan's 1988 cassette called Metal 
Rhythm. The latest Numan 1989 LP is 
called The Skin Mechanic, recorded live 
in London. Well, thanks for the great 
issue. My shadow in vain! 

Anthony N. Lopez 

N. Charleston, SC 

Thank you for the interview with 
Gary Numan. I've been a faithful fan 
since 1980, and am also a bit miffed 
that his last album released in the US 
was in '82. I hope Gary knows he still 
has many fans here, and that he should 
tour the states, even if only at dance 
clubs. With so much formula music 
out there nowadays, it's nice that 
there are a few people who have the 
balls to defy the doldrums of medi¬ 
ocrity. Keep it up, Gary! 

Michael Tressler 

Connellsville, PA 

A Sample Commentary 
I'm writing regarding the opinions 
expressed by Mr. Sample in your 
January '90 issue of MT concerning 
the applications of electronics in music. 
His statement, "In a worst case scenario, 
synths and sequencers operate as a veil 

for deficient musical prowess, or even 
replace the musician altogether," is 
not an uncommon sympathy among 
members of the music establishment -
i.e. the Musicians Union, schools, etc. 
Many feel that the aural art created 
with these tools and instruments, 
which is purely contemporary in style 
and substance, is somehow inferior to 
the rigidly-structured musics of those 
who have spent their time in the disci¬ 
plines of traditional study. 

Granted, it is absolutely necessary 
for any musician to spend a great 
amount of time and energy in the mas¬ 
tering of any instrument. I contend 
that the massive hours/energy spent 
in the understanding and application 
of electronics in sound is just as well 
spent. The new music made with these 
electronic instruments is no less legiti¬ 
mate and in no way inferior to the more 
conventional types of music. As anyone 
who has worked extensively in the 
programming and construction of elec¬ 
tronic sounds and music will confirm, 
the assumption that these new forms 
of music are easy or automatic is sim¬ 
ply not correct. To claim, as many 
have, that sampling and sequencing 
will bring the end of the conventional 
musical disciplines is also incorrect. 

Historically, an analogy could be 
made between the advent and prolif¬ 
eration of electronics in music and its 
impact on "conventional" music, and 
the development (pardon the pun) of 
photography on the practices of por¬ 
trait and landscape paintings with oils. 

As in photography, the new elec¬ 
tronic tools sometimes imitate, some¬ 

times ignore the methods and modes 
of their predecessors - while the pur¬ 
pose is always to express the feelings 
of the artist, in whose hands the tool 
becomes an implement for the com¬ 
munication of those feelings. 

The validity of the artforms remain 
intact. Photography expands to become 
a new means of expression, not replac¬ 
ing painting, but undoubtedly greatly 
expanding the visual arts. The analogy 
with the new electronic arts is obvious. 

Most of the music created by individ¬ 
uals who have not spent sufficient time 
practicing their chosen craft, whether 
it be piano or software/hardware appli¬ 
cations, does sound amateurish and 
unimaginative. That, however, is a by¬ 
product of their lack of expertise, and 
not totally inherent in the medium. 

And as with photography, the new 
audio arts make the production of 
material more efficient. However, with¬ 
out the photographer's expertise in 
light exposure and chemistry, the pho¬ 
tos will be a waste of paper, chemicals, 
and time. Most of all, without the 
artist's keen eye and sense of design, 
the resulting photos will neither cap¬ 
ture the image, nor convey the feel¬ 
ings intended by the artist. Of course, 
almost anyone can take some good 
pictures, and by having them developed 
by someone who has the training in 
paper and chemical manipulation, by 
chance some good photos may result. 
Without the practice necessary, the 
results are unpredictable at best. 

In music, as in the other artistic 
fields of expression, the impact of the 
work on an audience is the true judge 
of success. It is not, as some contend, 
ultimately judged by the artist's peers 
and imagined "competitors." 
No offense intended toward Mr. 

Sample (or those other members of the 
"legitimate" music fields who feel that 
"musical prowess" is the measure of 
musical artistry), but a growing number 
of individuals feel that the new music 
is just as valid, just as acceptable. And, 
contrary to Mr. Sample's impressions, 
a growing number of artists have 
found that the new instruments are 
far less restrictive than the tonality 
and tunings of the acoustic piano. 
Personally, I feel that the condescend¬ 
ing attitude and self-importance dis¬ 
played by members of the music 
"establishment" toward the new forms 
of electronic instruments simply shows 
their closed-mindedness. 

Jaxon Crow 

Dallas, TX 
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updates & upgrades 
Extra! Extra! Read all about it! Products acquire new and improved features! Get the latest scoop right here!! 
■ ADAP II: Hybrid Arts announced 
software enhancements for its ADAP 
II digital audio recorder and editor. 
Variable crossfade editing allows the 
user to specify the duration and type of 
crossfade (linear, log, and reverse log) 
that will be applied to a sound. ADAP 
II now also supports full SMPTE chase 
lock, while the MIDI Performer Page 
allows for sounds to be played back in 
response to commands from any MIDI 
keyboard. With the MIDI Performer 
Page, the system can mimic a MIDI 
sampler, eight mono or four stereo 
sounds can be triggered simultaneous¬ 
ly, and MIDI pitch and volume control 
commands are supported. A graphic 
display lets the user assign up to 128 
different sounds (which can be in dis¬ 
contiguous blocks). 

Hybrid Arts has also announced the 
availability of their EditTrack II and 
SMPTETrack II MIDI sequencer pro¬ 
grams for the Atari ST. New features 
include Cycle Record Mode, real-time 
control of MIDI parameters (volume, 
pan, pitch-bend, modulation), and time 
quantization during recording. Also 
included are Song Sets that allow the 
user to specify a list of songs to be 
played sequentially. 
- Hybrid Arts, Inc., 8522 National Blvd., 

Culver City, CA 90232. Tel: (213) 841-
0340. Crossfade editing and SMPTE chase 
lock are available to current owners at no 
charge. The MIDI Performer Page retails 
for $400. Upgrades to SMPTETrack and 
EditTrack are available free, if purchased 
after August 15, '89. Otherwise, upgrades 
are $75 for SMPTETrack and $29 for 
EditTrack. 

■ C-Zan C-Zar, an editor/librarian 
for the Casio CZ-101, CZ-1000, and the 
CZ-1 and the Commodore Amiga, has 
been updated to Version 2.4. C-Zar's 
envelope editor allows envelopes to 
be displayed on a logarithmic scale. 
New features enhance its functionality 
in the Amiga's multi-tasking environ¬ 
ment. Preset sounds and operation 
memories have been added, and the 
list price has been lowered to $99. 
- Diemer Development, 12814 Landale, 
Studio City, CA 91604-1351. Tel: (818) 
762-0804. Registered owners can upgrade 
by sending their original disk and $10. 

■ Oview/Proteus: Turtle Beach Soft-
works has begun shipping version 1.01 
of their Oview/Proteus synth program¬ 
mer, now compatible with the E-mu 

Intuitive bank editor 
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Proteus XR, and also the new Proteus/2. 
The program includes a full-featured 
bank editor, which supports up to four 
banks of 32 presets simultaneously, a 
250 note sequencer for auditioning 
changes, a real-time mouse MIDI con¬ 
troller and Preset Stretcher (combines 
different elements of two existing pre¬ 
sets). Oview requires an IBM PC, XT, 
AT or compatible, 640K RAM, a graph¬ 
ics card, and a mouse. Compatible 
MIDI interfaces include Music Quest, 
Voyetra, CMS, or Roland MPU compat¬ 
ibles, Key M1DIATOR, or a Yamaha Cl. 
- Turtle Beach Softworks, P.O. Box 5074, 
York, PA 17405. Tel: (717) 757-2348. 
Registered owners can update for free. 
Oview retails for $149. 

■ Rhapsody: Green Oak Software has 
released version 2.0 of Rhapsody, their 
sequencing software for the Macintosh. 
New features include an automatic 
display scrolling during playback, the 
ability to play selected notes, and im¬ 
proved redraw performance. 
Green Oak Software, 4446 Salisbury Dr., 
Carlsbad, CA 92008. Tel: (619) 434-0823. 
Registered owners of version 1.2 can up¬ 
date to version 2.0 for free. Rhapsody 
retails for $149. 

■ VFX: Ensoniq has announced v2.0 
of the VFX that offers sonic enhance¬ 
ments, improved buttons and advanced 
software features. Other features in¬ 
clude seven new effects algorithms, 
from concert reverb and warm cham¬ 
ber to dynamic hall. Ensoniq has also 
announced O.S. vl.3, an operating sys¬ 
tem for the Ensoniq VFXSD . 
- Ensoniq Corp., 155 Great Valley Park¬ 
way, Malvern, PA 19355. Tel: (215) 647-
3930. Both VFX version 2.0 and O.S. 
version 1.3 are free upgrades. 

Manufacturers: It you have software or 
hardware revisions or upgrades that you d like 
MT readers Io know about, please send info 
Io: Updates & Upgrades, Music Technology, 
22024 Lassen St., Suite 118, Chatsworth, CA 
91311, or FAX: (818) 407-0882. 



Now from NRI comes the first course of its kind ... anywhere! 

Learn to use, program, and service today's 
digital electronic music equipment as you 

r own computer-controlled 
music center 

to take advantage of today’s opportunities 
in electronic music technology. 

With your experienced NRI instructor always 

Now NRI puts 
you at the heart of 

the most exciting application 
of digital technology to date! With 

NRI's new at-home training in Electronic 
Music Technology, you get hands-on 
experience with the equipment that's 
revolutionizing the music industry—Atari 
ST Series computer with built-in MIDI 
ports, Casio CZ101 digital synthesizer with 
advanced MIDI capabilities, and ingenious 
MIDI software that links computer key¬ 
board to synthesizer keyboard—all yours 
to train with and keep. 

This year, over $1.5 billion worth of digital elec¬ 
tronic music instruments—keyboards, guitars, 
drum machines, and related equipment—will be 
sold in the U.S. alone. Who’s buying this new-tech 
equipment’ Not just progressive musicians and pro¬ 
fessional recording technicians, but also thousands 
of people who have never touched a musical instru¬ 
ment before. And there’s good reason why. 

Something called MIDI (Musical Instrument 
Digital Interface) has suddenly transformed musicai 
instruments into the ultimate computer peripherals 
. .. and opened up a whole new world of opportunity 
for the person who knows how to use, program, and 
service this extraordinary new digital equipment. 

Now NRI’s breakthrough Electronic Music 
Technology course puts you at the forefront of this 
booming new technology with exclusive handson 
training built around a MIDI-equipped computer. 
MIDI synthesizer, and MIDI software you keep. 

Dynamic New Technology Opens Up New 
Career Opportunities for You 

The opportunities are unlimited for the person 
who’s trained to take advantage of today's elec¬ 
tronic music phenomenon. Now you can prepare 
for a high-paying career as a studio technician. 

sound engineer, recording engineer, or road 
technician... even start your own new-age 
business providing one-stop sales and service for 
musicians, technicians, and general consumers 
alike. Or simply unleash your own musical 
creativity with the breakthrough training and 
equipment only NRI gives you. 

Only NRI Gives You an Atari ST Computer, 
Casio Synthesizer, and Innovative MIDI 
Software You Train With and Keep 

The Atari ST Series computer included in your 
course becomes the heart of your own computer-
controlled music center. With its tremendous 
power, superior graphics capabilities, and built-in 
MIDI interface, the 16/32-bit Atari ST has almost 
overnight become the computer of choice for 
today’s most knowledgeable electronic musicians. 

available to help, you master the basics of electronic 
theory step by step, gaining the full understanding 
of electronics that’s now so essential for technicians 
and musicians alike. You move on to analyze sound 
generation techniques, digital logic, microprocessor 
fundamentals, and sampling and recording tech¬ 
niques. . .ultimately getting first-hand experience 
with today’s explosive new technology as you 
explore MIDI, waveshaping, patching, sequencing, 
mixing, special effects, and much more. 

Plus, even if you’ve never been involved with 
music before. NRI gives you enough basic training 
in music theory and musical notation to appreciate 
the creative potential and far-reaching applications 
of today’s electronic music equipment. 

Send Today for Your FREE Catalog 

For all the details about NRI's innovative new train¬ 
ing, send the coupon today. You’ll receive a com¬ 
plete catalog describing NRI’s Electronic Music 
Technology course plus NRI courses in other high-
tech, in-demand electronics fields. 

If the coupon is missing, write to NRI School 
of Electronics, McGraw-Hill Continuing Educa¬ 
tion Center, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. 

The Casio CZ101 digital synthesizer, also included 
in your training, is the perfect complement to your 
Atari ST. The polyphonic, multitimbral CZ101— 
which stores up to 32 voices internally—“commu¬ 
nicates" with your ST computer through MIDI, 
bringing life to virtually any sound you can imagine. 

Plus, you get ingeniously designed MIDI software 
that opens up amazing new creative 
and technical possibilities.. .you 
actually build your own 4-input 
audio mixer/amplifier... and you 
test the electronic circuits at the 
core of today’s new-tech equipment 
with the hand-held digital multi¬ 
meter included in your course. 

MM School of Electronics For Career courses 
McGraw-Hill Continuing Education Center approved under gi Bin 

□ check for details. 4401 Connecticut Avenue, NW 
Washington, DC 20008 

f/CHECK ONE FREE CATALOG ONLY 
□ Electronic Music Technology 
O TV/Video/Audio Servicing 
□ Basic Electronics 

□ Computers and Microprocessors 
□ Computer Programming 
□ Bookkeeping & Accounting 

No previous experience 
necessary—in electronics 
or music! 

No matter what your background, 
NRI gives you the skills you need 

iPtcasc Print) 

Street 
City State 
Accredited Member National Home Study Council #311-040 



Using 
MIDI mum 

One part of the MIDI spec 
that’s often overlooked is 
MIDI controllers-among 

their many applications are 
MIDI-controlled signal 

processing and mixing. 
Text by Vic Lennard. 

A
mong the many types of 
information represented by 
MIDI (Note On, Note Off, Pro¬ 
gram Change, System Exclu¬ 
sive, etc.) are the messages by 

which musical expression is communi¬ 
cated. These are known as the Control 
Change messages. Each time you step 
on a sustain pedal or move the modu¬ 
lation wheel (two examples of what 
are often called "controllers," not to be 
confused with instrument controllers 
such as keyboards and guitar synths), 
data is sent out to control a particular 
function or functions in the device on 
the receiving end of the MIDI cable. 
Theoretically, there is room in the MIDI 
spec for 128 different control change 
messages, numbered from 0 to 127, 
but some of these are used for other 
10 April 1990 

purposes, while others have no func¬ 
tion assigned to them as yet. 

Controller Types 
Consider a light switch. The light is 
either on or off depending on the posi¬ 
tion of the switch. But what happens 
if the light is controlled by a dimmer 
instead? When rotated fully counter¬ 
clockwise, there is no light and this 
could be said to represent a value of 
zero. Rotate the dimmer slowly in a 
clockwise direction and the light inten¬ 
sity slowly increases until the light 
bulb is fully on. In MIDI controller 
terms, "off" is represented by a value 
of 0, "fully on" is represented by a 
value of 127 and anything in between 
is represented by a value between 
these extremes. 

MIDI controllers can similarly be 
divided into two categories. The first 
of these are switches such as Sustain 
Pedal (controller #64). These are usual¬ 
ly operated by a switch mechanism of 
some kind, be it a foot pedal or a toggle 
on a keyboard. The second category 
includes continuous controllers such as 
Modulation Wheel (#1), each of which 
are normally operated by a slider or 
variable pedal of some sort. Actually, 
all MIDI controllers are termed "con¬ 

tinuous controllers," but for the sake 
of clarity we'll split them into these 
categories. 

Transmission & Resolution 
In terms of hexadecimal bytes (with 
decimal equivalents in brackets), all 
controller data has the following format: 

Bn NN XX 

where B indicates a MIDI controller, n 
is the MIDI channel 0-F [1 to 16], NN is 
a number specifying which controller 
is being operated, and XX is the value 
that the controller is sending at that 
moment. For instance, B4 07 7F indi¬ 
cates that controller 07 (MIDI Volume) 
is being sent on MIDI channel 5 at its 
highest possible value 7F [127], This 
would have the same effect as moving 
the volume slider on a keyboard to its 
maximum level. 
Although I said earlier that con¬ 

trollers can take any value between 0 
and 127, this isn't always true. Con¬ 
trollers 0 through 31 can actually be 
represented by two controller messages 
if increased resolution is required. For 
instance, MIDI Volume is controller 
#7, with a value between 0 and 127. 
However, another byte can be used in 
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conjunction with this message, provid¬ 
ing a total of two bytes with which to 
specify MIDI volume. This extra byte, 
known as the Least Significant Byte 
(LSB), is sent with a Controller #39 
message. Used together, these messages 
provide 16,384 possible values for MIDI 
Volume. 

Usually, 128 values are sufficient for 
most controllers, so the primary con¬ 
troller message (also known as the 
Most Significant Byte, or MSB) is all 
that's needed. However, this is not true 
of pitch-bend, which requires the extra 
sensitivity that 16,384 values can give. 
Depending on the pitch being bent, our 
ears can hear small but discrete steps 
as the pitch changes if only 128 values 
are used. 

It must be pointed out that pitch¬ 
bend is not part of the control change 
messages. It is represented by its own 
message in the following format: 

En LL HH 

where E indicates pitch-bend, n repre¬ 
sents the MIDI channel, and LL/HH 
are the LSB and MSB of the value. For 
example, El 00 40 means pitch-bend 
on MIDI channel 2 with a value of 
4000 (in hexadecimal notation - notice 
that the bytes in the message are in 
reverse order to what you might ex¬ 
pect). This equates to 8192 in decimal 
and represents the central position of 
the pitch-bend wheel (negative values 
are awkward to encode). 

Setting Up 
So far we've seen that a MIDI keyboard 
transmits data as numbers, which are 
interpreted by the receiving device. For 
example, push the pitch-bend wheel 
to its maximum position - how many 
semitones did the pitch rise? This 
depends on how the receiving device 
is set up. For example, the Control Edit 
page on a Roland D-50 allows you to 
set a value from 0 to 12 to specify the 
number of semitone steps by which the 
pitch will be bent at the pitch wheel's 
maximum position. 

Most of the MIDI controllers require 
similar parameters to define how they 
will affect the receiving instrument. 
Akai's S900 sampler has a page within 
Edit Program for setting the maximum 
LFO (low frequency oscillator) depth 
that can be achieved using a remote 
Mod Wheel. If you set this parameter 
to 50 (in a range of 0-99) and crank 
the Mod Wheel to its maximum posi¬ 
tion, the S900's LFO will be working 

at half of its maximum depth. 
An instrument's audio output level is 

usually determined by three variables. 
The volume control on the front panel 
adjusts the loudness available from the 
internal pre-amp, the MIDI output vol¬ 
ume parameter sets the maximum level 
when controller #7 is set to full, and 
the actual value of this controller dic¬ 
tates the level that the synth produces. 

In Control 
One of the benefits you can gain by 
using a sequencer is that controller data 
can be entered after the notes. Take the 
situation in which brass chords are to 
swell in volume. Record the notes first, 
move to a separate sequencer track, 
and use the keyboard volume slider to 
produce the swell (assuming that your 
keyboard transmits MIDI volume in 
response to the volume slider). Got it 
wrong first time? Do it again and again 
until the required result is achieved, 
then merge the tracks together. 
There's one mistake that's often 

made with MIDI controllers. Let's say 
that you've used a volume slider, orig¬ 
inally at its maximum setting, to fade 
out a particular instrument in the mid¬ 
dle of a song. At the end of the fade, 
the final MIDI volume memorized by 
the MIDI device on that MIDI channel 
will be zero until it's changed. This 
means that, if the instrument is used 
later on in the song, it will not be heard 

"One of the benefits of using a 
sequencer is that controller data 
can be entered after the notes.” 

unless the MIDI volume is set higher 
than zero. The situation is worse if the 
sequencer is stopped halfway through 
a fade and restarted from another 
point. MIDI Volume data is the most 
common culprit, but modulation and 
pitch-bend can also cause highly anti¬ 
social sounds in this scenario. 

MIDI effects units are now appear¬ 
ing that allow their parameters to be 
controlled via MIDI. DigiTech's DSP-
128 and the Alesis Quadra Verb are 
just two examples. Reverb time, decay, 
diffusion, mix and so on can all be 
controlled in real time using a MIDI 
controller, although it's advisable to 
avoid processing an audio signal at 
that moment since an audible glitch 
may occur. 

For example, say you want to give 
the reverb on the snare drum a pre¬ 

delay for two beats in a song. At the 
appropriate time, open the reverb pre¬ 
delay using a MIDI controller and then 
close it again after two beats. Record 
the controller data on a sequencer to 
make it available on mixdown. If the 
length of pre-delay offered by the unit 
is insufficient, you could set up a digi¬ 
tal delay before the reverb and control 
the delay time instead. Again record 
the data in a sequencer track and then 
move it slightly if a glitch is heard as 
the reverb from the previous snare 
decays. The advantage of this tech-

"MIDI controllers can be divided 
into two categories: switches 
such as Sustain Pedal, and 
continuous controllers such 

as Modulation Wheel. ” 

nique over simply patch changing to a 
different program is the time it takes 
for the hardware to react - which is 
guaranteed to cause glitches. 
Comparisons between two heavy¬ 

weight master keyboards of yesteryear, 
the Roland MKB-1000 and Yamaha 
KX88, illustrate just how advanced the 
latter instrument was for its time. The 
KX88 featured sliders and switches 
which could send a variety of user-
assignable MIDI controllers. Currently, 
Akai's MK76 and Roland's new A50 
and A80 provide these capabilities and 
then some. 

Other new devices include Anatek's 
Pocket Pedal (reviewed in the Sept. 
'89 issue of MT), which allows you to 
incorporate an extra pedal and switch 
into your system, and JL Cooper's 
FaderMaster, which gives you eight 
sliders, each of which can be set to 
send any MIDI controller message. 
Finally, much of what has been 

mentioned here is already fully imple¬ 
mented on computer-based sequencers. 
C-Lab's Creator for the Atari ST and 
Opcode's Vision for the Macintosh are 
two examples of programs that 
include "virtual sliders." These sliders 
can be assigned to any of the continu¬ 
ous controllers on any MIDI channel. 
Also, many computer-based sequencers 
include graphic editing pages that 
allow you to "draw" in specific con¬ 
troller data with a mouse. 

I encourage you to experiment with 
the MIDI controllers available in your 
system. Their applications are many 
and varied, and the rewards are en¬ 
hanced productions and more control 
over your equipment. ♦ 
Music Technology H 



/WOW 
Winter NAMM 

1990 
The music industry decides 

that life’s not so bad after 
all, revives some solid 
technologies from the 

past, sells tons of gear, 
cooperates like never 

before, and throws one 
hell of a party. Report by 

Lawrence Ullman. 

WINTER NAMM SHOWS have 
always reminded me of a cir¬ 
cus. First off, the show floor 
of the Anaheim Convention 
Center is divided into three 

rings (er, I mean rooms), there are plen¬ 
ty of people dressed up like clowns, 
and this year's show even had a big-
top complete with elephant! But seri¬ 
ously folks, I've attended NAMM shows 
for many years now, and this one was 
the best yet. 
As I'm sure you know by now, the 

last couple of shows have not been par¬ 
ticularly inspiring. The pace of innova¬ 
tion seemed to have slowed to a crawl, 
sales were down, and nobody was 
throwing huge parties. The last show 
in Chicago was even dubbed "The 
Wake on the Lake." Well, the pendu¬ 
lum has swung back, and happy days 
are here again. 

Big-Top NAMM 
If attendance serves as any indication, 
then this show was wildly successful. 
From the minute the doors opened, 
they were packing the aisles. Sometimes 
it got ridiculous - the glassed-in Korg 
demo room looked like a phone booth¬ 
stuffing contest in progress. Every 
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manufacturer's rep I talked to had a 
big grin on his or her exhausted face -
the buyers were living up to their titles. 

And the manufacturers did their part 
to generate excitement. Booths were 
huge and lavish, parties abounded, 
spirits ran high (and freely), and peo¬ 
ple were genuinely excited about the 
future. The entertainment highlight of 
the show was the huge bash thrown by 
Alesis to celebrate their fifth birthday. 
The event was held in a big-top tent 
just outside the convention center, and 
partygoers were treated to food, drink, 
live music starring the Rippingtons, 
and elephant rides courtesy of Dixie. 
Oh well, back to work. As usual, 

several important trends surfaced. 
Seeming to take a cue from world 
events, joint ventures and cooperation 
between manufactures were evident 
everywhere. To name just a few: 
Opcode/Digidesign, Korg/ Sequential, 
Warner New Media/Passport - even 
Lone Wolf joined the pack, teaming 
up with Opcode. As you'll see, some 
of the most important new products 
shown are the result of these coopera¬ 
tive efforts. 

A "Back to the Future" theme quick¬ 
ly became obvious as well, with sever¬ 
al excellent old technologies popping 
up in new guises (Vector Synthesis on 
the Korg WS, a PPG Wave in a rack, 
even a new analog synthesizer). Also 
harkening back to the good ol' days 
were the many products offering digi¬ 
tal simulation of analog irregularities. 
Some good examples are Roland's 
"Warmth Control" on the Digital Space 
Echo (I'm not kidding) and the "Analog 
Feel" function on the D-70. 

Before we dive head first into the 
bottomless pit of product descriptions, 
it's time for the obligatory NAMM 
report disclaimer. There's no way to 

see everything at these shows (even 
with our speed control set to 11), much 
less fit a description into the space 
allotted here. And rather than include 
a miniscule description of millions of 
products, we've opted for a more thor¬ 
ough description of those products 
that we feel are of greatest significance 
and interest to our readers. Note that 
our sister magazine Home and Studio 
Recording also runs a NAMM report, 
and they will be covering the many 
new signal processors, tape decks, mix¬ 
ers, amps and speakers that were intro¬ 
duced. Finally, note that prices, names, 
even actual product existence are sub¬ 
ject to change without notice. 

Digital Audio Products 
Never displayed at the show, but pre¬ 
viewed for dealers and the press at the 
Roland dealer meeting, was arguably 
the most significant product intro¬ 
duced this year - the Roland DM-80 
Hard Disk Recorder/Digital Audio 
Sequencer. For a breakthrough price of 
$5000-$6000, this stand-alone unit will 
come standard with four tracks and a 
lOOMeg hard disk yielding over 16 
track-minutes (i.e., 4 minutes x 4 tracks, 
8 minutes x 2 tracks, etc.) of recording 
time at 48kHz. The 3U module is 
internally expandable to eight tracks. 
A SCSI connector allows external stor¬ 
age including optical disk to extend 
recording time, and digital I/Os will 
enable a DAT to function as a "hi-tech 
cassette interface" for backup. 

The separate remote controller has a 
large LCD, tape deck style controls, a 
ten-key pad, and an Alpha dial. 
Tracks are dynamically assigned to 
disk(s) and allocation will be fully 
transparent to the user, thus optimiz¬ 
ing use of disk space. A built-in digital 



mixer is included for ping-ponging, 
and there is an onboard digital EQ 
Memory is used only when sound is 
present on a track. Cutting and past¬ 
ing a section several times doesn't use 
additional memory as pointers are 
used to replay sections. 

Perhaps most importantly, the DM-
80 syncs to MIDI, MTC, and SMPTE 
without any external hardware. Rather 
than using a linear tape recorder 
model, the unit is organized to work 
like a MIDI sequencer - audio data is 
recorded and manipulated using actual 
bars, beats and ticks. Just connect the 
system to any sequencer and you've 
seamlessly integrated multitrack digi¬ 
tal audio with MIDI. 
Another marriage of state between 

Opcode and Digidesign has borne 
fruit. Digital Audio Vision (under 
$1000) integrates a special version of 
Opcode's Vision sequencer with 
Digidesign's SoundTools hard disk 
recording system for the Macintosh. 
The combined products will allow 
you to integrate stereo digital audio 
seamlessly into a sequence. Actual 
acoustic instrumental or vocal tracks 
can be recorded, edited and aligned to 
sequenced MIDI events, or vice versa. 
Microsound is an IBM PC/AT-based 

hard disk recording system from 
Eltekon Technologies. Three versions 
are available. The MicroSound AT-2 sys¬ 
tem ($3495) includes a DSP Board that 
installs into the PC and a separate rack 
mount I/O Module that contains the 
A/D and D/A converters. Microsound 
AT-2+2 ($4195) includes AES-EBU 
connectors in the I/O module. The 
AT-4 ($4529) system replaces the AES-
EBU board with an additional ADA 
board for four channel quad. Don't 
already own a PC? The Eltekon 386 is 
i rack mount 80386 PC available in 

three speeds: 16MHz ($3249), 20MHz 
($3599), and 25MHz ($3799). All three 
include a VGA mono monitor and a 
SCSI controller optimized for use with 
Microsound. Eltekon also manufactures 
a complete line of rack-mounted SCSI 
hard disks to provide storage for this 
or any other disk-based system. 

Spectral Synthesis, Inc. previewed 
their Digital Studio System, a combi¬ 
nation of hardware and software prod¬ 
ucts for the IBM PC/AT environment 
that creates a "Complete Digital Audio 
Workstation." In addition to multitrack 
hard disk recording, the system offers 
synthesis, sampling, sample editing 
and lots more. The SynthEngine/386R 
is a complete system including a 
25MHz, 80386-based PC with 4Meg of 
RAM and an 80MB high-speed hard 
disk. The whole shebang lists for 
$17,895. 
The 56K Digital Recording System 

from Turtle Beach is a stereo IBM 
PC/AT-based hard disk recording svs-
tem made up of several hardware and 
software components. Hardware in¬ 
cludes the 56K-PC Digital Processor 
Card ($1295), 56K-D Digital Interface 
Box ($745), and the 56K-A Analog 
Interface Box ($995). SoundStage soft¬ 
ware ($649) ties the whole thing togeth¬ 
er and provides graphic cut-and-paste 
editing of digital audio. 

Synthesizers and Samplers 
Cheetah, well known in the UK for 
reasonable quality at an affordable 
price, now has distribution in the US. 
The SX-16 Sampler ($1389 w/512K, 
$2429 w/2Meg) is a 1U rack-mount 
16-bit stereo sampler with a 48kHz 
sample rate. Specs include 16-voice 
polyphony, 8-voice multitimbral oper¬ 
ation and eight audio outputs. It's also 

compatible with S900 disks, and a 
video display card (using a standard 
TV) can be added as an option. The 
MS6 Multi-Timbral Synth Module 
($669) is a good ol' fashioned 6-voice 
analog synth in a single rack space. 
Each voice has two DCOs, a four-pole 
filter, two envelopes, and an LFO. 
E-mu announced the Proteus II 

($1495). It has a full 8Meg of ROM 
containing orchestral sounds from the 
EIII. The Proteus IIXR ($1795) adds an 
additional 192 user presets. 

Kawai had a number of mysterious 
products that no one there was able to 
tell me much about. The K-4000 
($TBA) will be something like a K-4 
with an 88-note weighted keyboard 
"plus other features yet to be decided 
on." The KL-1 Synthesizer ($TBA) is a 
Strap-on keyboard (20 lbs.) with 26-
voices, 14-voice multitimbrality, drum 
sounds and an arpeggiator. A half¬ 
space module version, the KL-lm 
Synth Module ($TBA) was also dis¬ 
played. 

One of the big hits at the show was 
the Korg WS Wavestation Synthesizer 
(approx. $2500). This excellent sound¬ 
ing 61-note keyboard synth was devel¬ 
oped by Korg's newly acquired San 
Jose R&D Group (comprised mainly of 
former Sequential Circuits engineers). 
Features include: 16-Bit Vector (VS) and 
Component-style Synthesis, 32-Voice 
polyphony, "Wave Sequencing" (pro¬ 
duces sounds similar to 'Digital Native 
Dance on the D-50, but with control¬ 
lable tempo), a real-time Joystick mixer 
(remember the Prophet VS?), digital 
effects (up to four at once) with real¬ 
time control, and more than 500 multi¬ 
sampled waveforms in ROM. When 
asked about a rack version, Korg gets 
rather defensive -1 heard their product 
specialist reply "If we made it, would ► 
Music Technology i o 



► you buy it?" Let them (and us) know 
your answer. 

Kurzweil introduced three new mod¬ 
ules, each with a different assortment 
of sounds. The 1200 Pro I ($1795) is a 
"general purpose expander" with 163 
sounds aimed at live and home studio 
players. The 1200 Pro II ($1695) has 
184 orchestral sounds. The 1200 Pro III 
($1495) has an assortment of "backup" 
instruments (guitars, basses, saxes, 
brass and synth sounds) and is intend¬ 
ed for users who already own a "gen¬ 
eral-purpose" keyboard. Also shown 

The new Roland DM-80 low-priced 
four track hard disk recorder. 

was the K1200 ($3195), an 88-note key¬ 
board with 24-voice polyphony, 16-part 
multitimbral operation and 163 inter¬ 
nal ROM sounds. 
Also making a positive impression 

was Roland's D-70 Super LA Synth 
($2895). Basic specs include a 76-note 
keyboard with release velocity, 30 voic¬ 
es, 6-part multitimbrality with a sepa¬ 
rate rhythm part, large LCD, built-in 
reverb and chorus, a Solo key mode 
with a Legato setting that won't retrig¬ 
ger the envelope, and four complete 
tones per patch that can be split, lay¬ 
ered or zoned across the keyboard. A 
Tone Palette Editing System provides 
easy access to programming parame¬ 
ters. The filters are multi-mode (high, 
low, and band pass) with resonance, 
and an "Analog Feel" function emu¬ 
lates the "fluctuating pitch of an oscil¬ 
lator on an analog synth." 
New from Rhodes is the Model 760 

Synthesizer ($1995). Designed for live 
performance, it has a 76-note weighted 
action keyboard, 128 RS-PCM sounds 
and a ROM card slot, 30-voice polypho¬ 
ny, 6-part multitimbrality, a split mode 
that can layer up to six sounds, and an 
arpeggiator whose speed can be con¬ 
trolled with aftertouch. 
Tired of lugging your trusty 

Hammond B3 to gigs? The VOCE 
DM 1-64 Mark II ($795) is a single rack 
space additive synth module opti¬ 
mized for Hammond organ-stvle 
sounds. It's 64-voice poly and 16 chan¬ 
nel multitimbral with dynamic alloca¬ 
tion. Built-in effects include vibrato, 

chorus, rotating speaker (controllable 
from mod wheel), key click, distortion, 
and tone wheel percussion. DMI-64 
Soft Control 1BM-PC software can be 
used to create new waveforms graphi¬ 
cally. You can input actual drawbar 
settings from a B3 and the software 
will generate wave data to match. 

The PPG Wave 2.3 was a great syn¬ 
thesizer with a unique sound, but it 
suffered from a closed-system design 
and a high price. Now a new compa¬ 
ny, Waldorf Electronics, has put a 
PPG 2.3 into a 2LJ rack mount chassis. 
Distributed by Steinberg and dubbed 
the MicroWave ($1995), it's an eight¬ 
voice polyphonic, eight-part multitim¬ 
bral synth with a sexy design sporting 
a bright red rotary parameter knob 
(see review, page 22). There are enough 
programming possibilities for the most 
ardent sound-hacker. Voice architecture 
features 30 factory wavetables yield¬ 
ing close to 2000 waveforms, four-pole 
analog filters, two oscillators per voice 
with three modulation inputs each, 
and three different envelopes (ADSR, 
ADSR plus delay, and an eight stage, 
loopable modular envelope). 

The SY77 should already be familiar 
to many of you (see review, page 48). 
Yamaha knows a good thing when 
they see it, and the spinoffs have 
already arrived. The SY55 ($1595) is 
sort of an SY77 without the FM. It has 
a 61-note keyboard, 16-voices with 16 
part multitimbrality, 74 waveforms in 
ROM (up to four can be layered per 
voice), multi-mode Filtering and EG 
similar to the SY77, 64 preset patches, 
16 preset multi-play setups, an 8000 

caliber. An important development is 
the Macintosh community's sudden 
love affair with Apple's MIDI Manager 
system software, which has spawned 
a whole new breed of software, and 
everyone is rushing to add compatibility. 

Digidesign had several new prod¬ 
ucts. Atari owners will be pleased by 
the Atari version of Sound Tools 
($2995). Two new utility programs for 
Sound Tools Macintosh were also an¬ 
nounced. Master List lets you assem¬ 
ble a playlist of soundfiles, playlists, or 
regions, even when they are located on 
different SCSI drives. Live List allows 
any MIDI event or Mac keystroke to 
trigger a playlist, soundfile, or region. 
Both programs are available on one 
disk for $95. 
C-LAB is now shipping new ver¬ 

sions of Creator and Notator. New 
features include the SoftLink multi¬ 
program environment, an auto load/ 
play function for live performance, a 
key command to disable the notation 
part of the program to free memory for 
sequence data, a "Dynamic Groove" 
function to capture the velocity of a 
track and impose it on another, and 
"smart" rest and loop symbols that 
affect playback when added to a score. 

Dr. T's had a couple of new goodies 
to show. Beyond ($319) is a major new 
Macintosh sequencer with all of the 
powerful graphic display and editing 
features we've come to expect in a 
high level package. Tiger Cub is a new 
entry-level sequencer for the Atari and 
Amiga. For an amazing price of only 
$99, you get 12 tracks, excellent real¬ 
time graphic editing, and notation 

Yamaha's newly announced SY55 sample playback keyboard. 

note 8-track sequencer, drum sounds 
in ROM, and 34 effects programs. 
Also announced was the TG55 ($995), 
a rack-mount version of the SY55 with¬ 
out the sequencer. 

Software 
A huge number of new software pro¬ 
grams and many upgrades to existing 
products made their debut at NAMM, 
and most look to be of extremely high 

editing and printing. They also an¬ 
nounced many upgrades to KCS, Level 
II, and X-oR. 
New versions of SMPTETrack II 

($495) and EditTrack II ($99) were an¬ 
nounced by Hybrid Arts. A new Digital 
I/O Module for the ADAP II ($895) 
has both AES/EBU and S/P DIF for¬ 
mats and sample rates of 32, 44.1, and 
48kHz. The module mounts inside the 
ADAP II. SysXpress DA (Free from 
Hybrid's in-house BBS, 213-841-0347) 
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loads SysEx data from disk and sends 
it out over MIDI. New software for the 
ADAP II includes variable crossfade 
editing, audio "scrub" editing, play 
lists, and a MIDI Performance page 
($400) that emulates an eight-voice 
stereo sampler and allows sounds to be 
triggered via MIDI. A $5495 Erasable 
Optical Disk option was also announced 
for the ADAP II. 
Developed jointly by Intelligent 

Music and IRCAM in France, Max 
($N/A) is a "graphic programming 
environment in which complex appli¬ 
cations can be built by linking together 
simple modules." Basically, the pro¬ 
gram consists of a tool box of sliders, 
buttons, MIDI inputs and outputs, and 
so forth. You connect elements togeth¬ 
er using "patch cords" to create a pro¬ 
gram, testing as you go. It can be used 
to create or prototype custom software 
(a special run-time version can be 
licensed for distribution with the pro¬ 
grams you create). 
HookUp! ($149) from Hip Software 

Corporation is similar to Max, but is 
intended more as an entertaining 
learning tool rather than a develop¬ 
ment system. Included in the program 
are sampled sounds and animated 

characters that can be made to interact 
with MIDI data or mouse input in real 
time. As an educational tool, the pro¬ 
gram has many possibilities. 

Mark of the Unicorn announced a 
new version of Performer 3.4 ($495). 
This veteran sequencer now has a 
standard musical notation editor and 

The standard notation editing graphics on 
Mark of The Unicorn's Performer 3.4. 

support for the MIDI Time Piece (de¬ 
scribed later). 

Including many of the best features 
of Vision, Opcode's new EZ Vision 
sequencer for the Mac ($149) has 16 
tracks, piano-roll graphic editing of 
note data, graphic editing of controller 
data, a song arrangement window, a 
mixer window with real-time faders, 
and color support. Galaxy ($249) is a 
universal librarian that includes all of 

the features found in Opcode's indi¬ 
vidual Librarians. It supports over 70 
instruments and includes "PatchTalk," 
a language you can use to create your 
own file types for future instruments. 
Banks can be "Published" for use in 
Vision, and MIDI Manager is support¬ 
ed. Also announced was a new 3.0 ver¬ 
sion of Cue. 

Passport also celebrated their birth¬ 
day with 10 candles on their cake, and 
they marked the occasion with several 
new products. Sound Exciter ($79.95) 
is an 8-voice software synthesizer for 
the Macintosh. Running under Apple's 
MIDI Manager, the program emulates a 
multitimbral synth with dynamic voice 
allocation. You can even create splits 
for multisampled patches. It's compat¬ 
ible with MacRecorder and Studio/ 
Jam Session sounds and instruments, 
making it perfect for use in a multi¬ 
media presentation. 

A new division of Passport called 
Music Data will be shipping a wide 
range of pre-recorded MIDI sequences 
in Standard MIDI File format, con¬ 
figured for the MT-32. More than 800 
titles have already been acquired, with 
styles ranging from pop to classical. 
Each package will retail for $39.95. ► 

Finally, a 
method 
that 
works. 

Send $ JO tor your UpBeat 2.0 demo disk 
tor the Macintosh today Or call us and 
charge it to your credit card 

rhythm 
Sequencers have come a long 
way. but they still don't offer the 
basic tools you need to create a 
groove— like displaying drum 
patterns, working with fills, or 
editing while the music is playing. 

UpBeat. on the other hand, has 
been customized for rhythm. 

UpBeat's Device list can memorize 
setups for every drum machine 
and synthesizer in your studio. So. 
you can see your drum strikes as 
"Bass Drum" or Low Conga. " instead 
of MIDI note names. 

You can input with your keyboard, 
drum machine, drum pads or 
mouse, right onto the computer 
screen. UpBeat displays pitches 
and durations, so you can enter 
bass lines, chords and drum tracks. 

The best part is, you can edit your 
patterns as the music plays. 

UpBeat helps generate fills to 
"humanize" your music. Then 
chain your patterns into a song — 
just by dragging them together 
with your mouse and load it into a 
traditional sequencer for further 
work. Or move a rhythm track 
from a sequencer into UpBeat for 
"humanization. " 

Any way you use if, you'll see that 
UpBeat is the rhythm method that 
works. 

Intelligent Music® 
6 North Lake Avenue 

Albany, NY 12206 USA 
518-434-4110/800-344-2086 

WORLDWIDE DISTRIBUTORS: Saved By Technology. Toronto Canada • MCM London. England • DatArt Helsinki. Finland • Numera Pans France • Mellon Micro 
Music Systems. Athens Greece • Gilman Office Machines. Hong Kong • MidiWare. Rome. Italy • Eniac Music Systems Tokyo. Japan • Applied Computer Science Oslo 
Norway • Sweden Midi Music. Stockholm • CTM Development. Geneva. Switzerland • MultiMedia direct. Munich.Germany REQUIREMENTS Macintosh Plus. SE. SE30. 
II. Hex Ila MIDI interface MIDI drum machine or synthesizer TRADEMARKS Intelligent Music and UpBeat are trademarks of Intelligent Computer Music Systems. Inc 
Macintosh is a trademark licensed to Apple Computer, Inc. 
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► Also announced were Atari and IBM 
versions of Encore ($595). Passport 
will be adding MIDI Manager support 
to Encore, Master Tracks Pro 4, and 
Alchemy 2.0 (which they have acquired 
and will now be distributing). As a 
present to their users, they will be 
dropping copy protection on nearly all 
products - huzzah! 

sYbil 2.0 ($299), the real-time perfor¬ 
mance software from Scorpion Systems 
Group, now supports all types of MIDI 
controllers from a single program and 
has been re-written from the ground up 
(it's no longer based on HyperCard). 
Scorpion claims that the new version 
is much faster and easier to use. 

Steinberg/Jones demonstrated a Mac¬ 
intosh version of their highly acclaimed 
Cubase sequencer ($495). Containing 
all the features of the Atari version (see 
MT February '90 for a review), it looks 
to be another major player in the in¬ 
creasingly crowded high-end sequencer 
arena. And speaking of Cubase Atari, 
a new version (available now) features 
the "Dynamic MIDI Manager." Sort of 
a do-it-yourself graphic editor, you use 
it to define up to 128 faders, knobs, 
buttons, etc. that can be assigned to 
any MIDI messages, including SysEx. 
It will even "learn" SysEx commands 
from any device capable of sending 
them in real time. Templates are 
included for the M1/3R, Proteus, MT-
32, DMP-7, and JX-8P, and Steinberg 
expects third party templates as well. 
Also announced was a Proteus ver¬ 
sion of their Synthworks editor librar¬ 
ian ($199). Excellent graphics are used 
throughout the program. Of special 
note are the "graphic patch cords" in 
the modulation matrix window. 

Live Control ($299) is a software 
mapper for IBM-PC and compatibles 
from Toucan Software. Features in¬ 
clude real-time re-mapping of contin¬ 
uous controllers, harmonization and 
transposition, velocity mapping, virtual 
controllers (the mouse becomes a MIDI 
controller), filtering and viewing of data. 

From Zero One Research comes the 
MIDI MIX 3D desk accessory ($149) 
for the Mac. It provides 16 fully 
assignable real-time sliders that can be 
muted, solo'd, crossfaded, grouped, 
and assigned to any of four subgroups. 
The program can be used to process 
any Standard MIDI File or with MIDI 
Manager for real-time manipulation 
and overdubbing of MIDI data. The 
Super FX Section gives real-time 
access to many popular effects devices 
and synths, and new templates can be 
created. 

Alternate Controllers 
What's big, blue, completely program¬ 
mable, and really fun to play? No, it's 
not IBM's latest product. It's the Atari 
Hotz MIDI Translator (approx. $7000). 
This large, Atari ST-driven MIDI con¬ 
troller is covered with touch sensitive 
pads of varying sizes, each of which 
can be independently programmed to 
send any MIDI message(s) you desire. 
For example, a row of small pads run¬ 
ning vertically along the left side of 

The new Hotz controller co-developed by 

Atari and Jimmy Hotz. 

the playing surface can each be set to 
transmit a different amount of pitch¬ 
bend data, allowing for very expres¬ 
sive real-time performance. Other pads 
can send chords, notes, you name it. 

Since all settings are controllable in 
real time via MIDI, a sequencer can 
configure the unit on the fly, allowing 
for some amazing possibilities. For 
example, by sending the unit pre-pro¬ 
grammed chord changes and scales, 
you can solo to your heart's content 
and, no matter what you do, you'll 
never play a wrong note! As CDs with 
MIDI become available, Atari is hop¬ 
ing that they will be able to use that 
data to control the Translator. Imagine 
playing along with your favorite artist, 
making up perfect new solos and riffs 
without years of practice. This might 
be it folks - the dream of music perfor¬ 
mance for the masses fulfilled at last. 

More down to earth, but still fascinat¬ 
ing, is Buchla and Associates' Thunder 
($1990), a MIDI controller created by 
synthesizer veteran Don Buchla. About 
the size and shape of an electronic bass 
drum pad, Thunder has 26 keys (pads) 
arrayed in an unusual (and beautiful) 
pattern that is claimed to "complement 
the shape and reach of the human 
hand." All of the keys are pressure sen¬ 
sitive, and 14 can sense position as well. 
More than just a controller, Thunder 
can also process and transmit MIDI 
data in a number of interesting ways. 
In addition to pitch bend, portamento, 
polyphonic aftertouch and release 
velocity, it can store instrument setups, 
capture and send SysEx, and offers 

some unusual note filtering and micro-
tonal capabilities. If that's not enough, 
the unit will even record and playback 
riffs (with real-time alterations), and 
can generate echoes, transpositions, etc. 
from a single gesture. 

Percussion Sound Sources 
Another mystery product from Kawai 
was the XD-5 Percussion Synthesizer 
($TBA). A 2U rack mount device, it has 
16-voices, six individual outputs (plus 
stereo), and 48kHz samples. 

The S3 Rhythm Workstation ($1199) 
from Korg has some very cool new 
features including separate (and fully 
editable) attack and sustain samples 
that can be mixed or matched at will 
to create new sounds, four pattern 
tracks and four linear tracks that can 
be used to overdub data in real time, 
built-in digital effects, and complete 
SMPTE functions. 

I didn't actually count, but Roland 
seems to have released more new 
products than anybody else. In the 
area of drum and percussion devices, 
their R-8M Total Percussion Sound 
Module ($995) is a 1U rack-mount ver¬ 
sion of the R8 Rhythm Composer. The 
SPD-8 Total Percussion Pad ($695) is a 
slightly smaller, self-contained version 
of Roland's Octapad with forty 16-bit 
drum sounds built in. Just plug it in 
and and whack away! 

Roland's Boss division had to get in 
on the act too. The DR-550 Dr. Rhythm 
turned quite a few heads. For $295 
list, you get forty-eight 16-bit sounds 
including (house and rap fans, listen 
up!) a complete complement of TR-808 
sounds. The battery or A/C powered 
unit has a large LCD, 12-voice polypho¬ 
ny, 64 preset and 64 user program¬ 
mable patterns, and 8 Songs - you can 
even program patterns via MIDI. 
Be sure to check out the NAMM 

report in our sister publication Rhythm 
for the complete low down on drum 
and percussion products. 

MIDI Peripherals 
The MIDIBuddy Multi MIDI Pro¬ 
cessor ($1495) from Acme Digital is a 
2U rack-mount sequencer/data filer 
and 10x10 MIDI patchbay/processor 
rolled into one. The Processor/Router 
section, available separately as the 
MIDIBuddy Programmable Proces¬ 
sor Router ($1046), provides many 
mapping, filtering, zoning, transposi¬ 
tion, and MIDI delay functions. The 
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Sequencer/Data Filer is also available 
separately for $1046, and multiple 
units may be linked with an optional 
Optical Network Expansion Port. 

New Pocket Products from Anatek 
include Pocket Sync ($129.99), an 
intelligent FSK-to-MIDI Clock inter¬ 
face; Pocket Plus ($129.99), a 2 In/1 
Out Macintosh MIDI interface with 
built-in merger; Pocket Split ($109.99), 
an eight-zone keyboard splitter with 
fixed and floating modes; and Pocket 
Sequencer ($199.99 with RAM card) a 
15,000 event, 16-track sequencer with 
a 256K RAM card for storage. 

Anatek also announced three non¬ 
pocket products. Studio Merge ($399.99) 
is a 8-into-l MIDI merger in a 1U rack 
mount chassis, while Anatek UPS 
($389.99) is a 120-voIt uninterruptible 
power supply and line conditioner for 
studio or live applications. Anatek PC 
Computer Interface ($TBA) combines 
many of the most popular Pocket 
Products with a MIDI Interface. Fea¬ 
tures include four merging inputs, 
two assignable pedal inputs, and FSK 
tape sync. 
JL Cooper Electronics announced 

a new line of MIDI products. The 
Synapse MIDI Patchbay/Processor 
($1195) is a fully programmable 16 In/ 
20 Out MIDI Patchbay/Processor. The 
NEXUS ($99.95) is a 3 lnput/8 Output 
MIDI patchbay in a half-rack package 
at a very attractive price, while NEXUS 
Plus ($159.95) is a 2 In/8 Out MIDI 
Merger/Mapper. MacNEXUS ($69.95) 
is a low-cost, 1 In/3 Out Macintosh 
MIDI interface in a quarter-width 
rack/table-top package. SynchMaster 
($349.95) is a Macintosh MIDI Inter-
face/SMPTE Synchronizer with two 
MIDI Ins and six MIDI Outs. It gener¬ 
ates and reads all SMPTE formats and 
Smart FSK. 
The new MS-114 ($229.95) version of 

the Key Electronics MIDIATOR uni¬ 
versal MIDI interface can be used with 
an optional RS-422 interface to bring 
MIDI compatibility to any computer or 
workstation with a serial port. Custom 
applications can be created (software 
irivers are available) for use in many 
ndustrial and commercial applications 
such as flight simulators, automation, 
animation and production processes. 
A MIDI-to-fiber optic cabling system 

was demonstrated by Lone Wolf. The 
MidiLink system ($600) consists of 
wo interface boxes connected by a sin-
jle duplex fiber optic cable which can 
ae up to 2.5 kilometers in length. Lone 
Wolf demonstrated the system by 

sending MIDI data from a sequencer 
in their booth to devices in Opcode's 
booth and back again - a round trip of 
over 1000 feet! 
Lone Wolf also announced three 

important collaborations. They are 
working with Opcode Systems on cre¬ 
ating "The Virtual Studio." Enhanced 
versions of Opcode's Vision and Galaxy 
programs are being designed to take 
advantage of Lone Wolf's MediaLink 
protocol and MidiTap (see MT August 
89). Software vendor Sound Source 
Unlimited has teamed with Lone Wolf 
to produce preset LanScapes for the 
MidiTap. The PAN Network now offers 
three Lone Wolf-related services: the 
Lone Wolf Forum, a Client Support 
area, and a Developers area. 
The MIDI Time Piece ($495) is Mark 

of the Unicorn's single rack space, 
dual-cable M1DI/SMPTE interface for 
the Macintosh with eight fully merg¬ 
ing inputs and eight outputs. Each of 
the eight outputs can be addressed 
separately, providing 128 MIDI "chan¬ 
nels." Up to four Time Pieces can be 
networked for up to 512-channel oper¬ 
ation. A special "Fast mode" (current¬ 
ly only supported by Performer 3.4) is 
used to provide the high throughput 
necessary to handle all of those chan¬ 
nels without "log jamming." A desk 
accessory (provided) gives complete 

“Seeming to take a cue 
from world events, joint 
ventures and cooperation 

between manufacturers was 
evident everywhere.” 

control over all settings and allows 
saving/loading of configurations. 

Steinberg/Jones announced the 
Niche ACM Audio Control Module 
($479), a single rack space device that 
allows MIDI control over eight chan¬ 
nels of audio. The unit uses a non-VCA 
design and Steinberg/Jones claims a 
signal-to-noise ratio better than 95dB 
and frequency response ±0.1 dB from 
30Hz to 30kHz. 

Peavey Electronics Corporation's 
MIDI Master ($399.99) is an 8 In/8 Out 
MIDI patchbay/processor with two 
independent processors for mapping 
and transposition, a merge function, 
multiple data filters, four assignable 
continuous controllers (three pedal 
inputs and a front panel rotary knob), 
velocity switching and scaling, and 
channel bumping. 

Uptown Technologies, Inc. intro¬ 
duced Flash, a highly flexible MIDI-
controlled audio switcher designed 
for studio or live performance appli¬ 
cations. The unit can be used in a vari¬ 
ety of configurations: as a 4 Stereo 
In/1 Stereo Out switcher, as a selector 
between four mono effects loops, as a 
MIDI Controlled Trigger Switcher 
(controlling footswitch functions from 
MIDI), and many more. Flash can 
even provide Mlbl control (on/off) 
over any A/C powered device, like 
lights or a toaster! Uptown claims that 
switching is totally silent, and other 
specs include a noise floor of -108dB 
and total harmonic distortion of 0. The 
unit can be controlled by an optional 
Silent Footpedal ($120). 
The APB-16 ($495) is a 16x16 MIDI-

controlled analog signal router (audio 
patchbay) from VOCE, Inc. that can 
store 128 patches. RCA jacks are used 
throughout. The unit can be pro¬ 
grammed via SysEx or computer. IBM-
PC software is included, but owners 
of other computers are on their own. 

From the company that brought you 
the Micro-Wave, Waldorf Electronics' 
MIDI BAY MB-15 ($595) is a 15-In/ 
15-Out programmable MIDI patchbay 
with two merging inputs. Independent 
filters are provided for each of the two 
merged inputs. A panic button can 
send All Notes Off messages to all con¬ 
nected devices. In addition, a "Hyper-
PANIC" function can send individual 
Note Off messages for each note on all 
channels. For situations where the 
Panic Button and other controls need 
to be near to hand, the optional MBR-1 
Remote control ($ N/A) should come 
in handy. 

That’s All Folks 
Well there it is, another NAMM show 
report come and gone. Think they 
introduced enough new stuff to keep 
you occupied for six months until the 
next show? The success of this show 
was very important to the general 
health and welfare of the music indus¬ 
try, and all indications are that it 
exceeded expectations. Manufacturers 
continue to grow and innovate (or at 
least refine), and a new spirit of coop¬ 
eration has already begun to produce 
some great products. But is there any 
room left in your rack? How about on 
your hard disk? Do you have enough 
inputs left in the patchbay? I don't 
know about you, but I'm going to make 
room. « 
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more from 
For more info on products mentioned in the NAMM report or anywhere else in this issue of MT. 

check out the following listings... 

56K, 56K-A, 56K-D, 56K-PC: Turtle Beach Softworks, PO. 

Box 5074. York, PA 17405. Tel: (717) 757-2348. 

414B-TL, 460: AKG Acoustics, Inc., 77 Selleck Street, 

Stamford, CT 06902. Tel: (203) 348-2121. 

1000 DAT Machine: Nakamichi America Corporation. 

19701 South Vermont Ave , Torrance. CA 90502 Tel: 

(213)538-8150. 

1200 Pro 1,1200 Pro II, 1200 Pro III: Kurzweil Music Sys¬ 

tems, Inc., 411 Waverley Oaks Rd . Waltham. MA 02154. 

Tel: (617) 893-5900. 

3324: Sony Corp, of America, 9 West 57th St, New York, 

NY 10019. Tel: (212)418-9427. 

A-50, A-80: RolandCorp, 7200 Dominion Circle, Los Ange¬ 

les, CA 90040. Tel: (213) 685-5141. 

ADAP II: Hybrid Arts, Inc., 11920 West Olympic Blvd., Los 

Angeles, CA 90064 Tel: (213) 826-3777. 

Alchemy 2.0: Blank Software 1477 Folsom St. San Fran¬ 

cisco. CA 94103. Tel: (415) 863-9224. 

Amiga: Commodore Business Machines, Inc., 1200 Wil¬ 

son Dr., West Chester. PA 19380 Tel: (215) 431-9100. 

Anatek PC Computer Interlace: Anatek Microcircuits, Inc , 

400 Brooksbank Ave., N Vancouver BC V7J1G9 CN. Tel: 

(604) 980-6850. 

Anatek UPS: Anatek, see Anatek PC Computer Interface. 

APB-16: VOCE, Inc., 111 Tenth St . Wood-Ridge, NJ 

07075. Tel: (201)939-0052. 

ARP 2500/2600: formerly made by ARP, Inc 

Atari ST 520,1040, MEGA: Atari Corporation, 1196 Borre¬ 

gas Ave., Sunnyvale. CA 94086 Tel: (408) 745-2000. 

B3: Hammond Organ Company, 1060 Thorndale Ave, 

Bensenville, IL 60106. Tel: (312) 595-6900. 

Beyond: Dr T’s Music Software, Inc, 220 Boylston St. 

#206, Chestnut Hill, MA 02161 Tel: (617) 244-6954 

C1: Yamaha Music Corp. USA. 6600 Orangethorpe Ave.. 

Buena Park. CA 90620 Tel: (714) 522-9011. 

Creator: C-Lab Software, distributed by Digidesign, Inc., 

1360 Willow Rd. #101, Menlo Park. CA 94025. Tel: (415) 

327-8811. 

Cubase: Steinberg/Jones. 17700 Raymer St., Suite 1001, 

Northridge. CA 91325. Tel: (818) 993-4091. 

Cue 3.0: Opcode Systems, 1024 Hamilton Court. Menlo 

Park. CA 94025. Tel: (415) 321-8977. 

CZ-1, CZ-101, CZ-1000: Casio, Inc., 570 Mt Pleasant 

Ave., Dover. NJ 07801. Tel: (201) 361-5400. 

D-10, D-110, D-20, D-50, D-70, D-550: Roland, see A-50 

Digital Audio Vision: Opcode, see Cue. and Digidesign, 

see Creator 

DM-80: Roland, see A-50 

DMI-64 Mark II: VOCE. Inc., see APB-16 

DMP7, DMP7/D: Yamaha, see C1 

DR-550 Dr Rhythm: Boss. 7200 Dominion Circle. Los 

Angeles, CA 90040 Tel: (213) 685-5141 

DSP128+: DigiTech (DOO Electronics). 5639 South R ley 

Lane. Salt Lake City, UT 84107. Tel: (801 ) 268-8400 

DVP 1: Korg USA, Inc. 89 Frost Street. Westbury, NY 

11590. Tel: (516) 333-9100 

DX1, DX5, DX7, DX7IIFD, DX9, DX11, DX21, DX27, 

DX100: Yamaha, see C1 

EditTrack: Hybrid Arts, see ADAP II 

Eltekon 386: Eltekon Technologies, Inc. 37491 School¬ 

craft Rd., Livonia, Ml 48150. Tel: (313) 462-3155. 

Emulator III: E-mu Systems, 1600 Green Hills Rd , Scotts 

Valley, CA 95066. Tel: (408) 438-1921. 

Encore: Passport Designs. Inc.. 625 Miramontes St, Half 

Moon Bay, CA 94019. Tel: (415) 726-0280. 

Erasable Optical Disk: Hybrid Arts, see ADAP II. 

EZ Vision: Opcode Systems, see Cue. 

FaderMaster: JL Cooper Electronics. 13478 Beach Ave., 

Marina del Rey, CA 90292. Tel: (213) 306-4131. 

Flash: Uptown Technologies, Inc., P.O. Box 3111, Madison, 

Wl 53704. Tel: (414) 473-1088. 

FX500: Yamaha, see Cl 

Galaxy: Opcode Systems, see Cue 

GenEdit: Hybrid Arts, see ADAP II. 

GenWave: Interval Music Systems, Inc, 12077 Wilshire 

Blvd. #515, Los Angeles, CA 90025. Tel: (213) 478-3956. 

GX1000: Kurzweil, see 1200 Pro I. 

HookUpI: Hip Software Corporation, 117 Harvard St., 

Suite 3. Cambridge. MA 02139 Tel: (617) 661-2447. 

Hotz MIDI Translator: Atari, see Atari ST. 

HR16, HR16B: Alesis Corporation. 3630 Holdrege Ave, 

Los Angeles, CA 90016. Tel: (213) 467-8000. 

HX1000: Kurzweil, see 1200 Pro I. 

Jam Factory: Intelligent Music, P.O. Box 8748, Albany, NY 

12208. Tel: (518) 434-4110. 

JX-8P: Roland, see A-50. 

K1/m/r, K3, K4, K5: Kawai America Corp., 2055 E. Univer¬ 

sity Dr. Compton, CA 90224. Tel: (213) 631-1771. 

K1200: Kurzweil, see 1200 Pro I. 

K-4000: Kawai, see K1/m/r. 

KCS Level II: Dr. T's, see Beyond 

KL-1 , KL-1m: Kawai, see K1/m/r 

Kurzweil 150FS, 250: Kurzweil, see 1200 Pro I. 

KX8, KX76, KX88: Yamaha, see C1. 

Live Control: Toucan Software, 3307 South Garnsey St., 

Santa Ana, CA 92707. Tel: (714) 241 -9177. 

Live List: Digidesign, see Creator 

LXP1, LXP5: Lexicon Inc., 100 Beaver St., Waltham, MA 

02154. Tel: (617) 891-6790. 

M: Intelligent Music, see Jam Factory. 

M1.M1R, M3R: Korg, see DVP 1. 

Macintosh Plus/SE/ll: Apple Computer, Inc., 20525 Mari¬ 

ani Ave., Cupertino, CA 95014. Tel: (408) 996-1010. 

MacNEXUS: JL Cooper, see FaderMaster 

MacRecorder: Farallón, 2150 Kittredge St., Berkeley, CA 

94704 Tel: (415)849-2331. 

Master List: Digidesign, see Creator 

Master Tracks Pro/PC: Passport Designs, see Encore 

Matrix 1000: Oberheim-E.C.C., 2015 Davie Ave., Com¬ 

merce. CA 90040. Tel: (213) 725-7870 

Max: Intelligent Music, see Jam Factory 

Microsound AT-2, AT-2+2, AT-4: Eltekon, see Eltekon 386 

Micro-Wave: Steinberg/Jones, see Cubase. 

MIDIATOR: Key Electronics. Inc., 9112 Highway 80 West, 

#221, Fort Worth, TX 76116. Tel: (817) 560-1912 

MIDI BAY MB-15: Waldorf Electronics Distributed by 

Steinberg/Jones. see Cubase 

MIOIBuddy: Acme Digital, P.O Box 3798, Ann Arbor, Ml 

48106. Tel: (313) 668-0375 

MIDI Grand: Yamaha, see C1 

MidiLink, MidiTap: Lone Wolf, me . 1505 Aviation Blvd . 

Redondo Beach, CA 90278. Tel: (213) 379-2036. 

MIDI Manager: Apple, see Macintosh. 

MIDI Master: Peavey Electronics Corp., 711 A St, Meridi¬ 

an, MS 39301. Tel: (601 ) 483-5365. 

MIDI MIX 3D: Zero One Research, P.O Box 301. Brisbane 

CA 94005. Tel: (415) 467-5007. 

MIDI Time Piece: Mark of the Unicorn, Inc, 222 Third 

Street, Cambridge, MA 02142. Tel (617) 576-2760 

Minimoog: formerly made by Moog Instruments 

Mirage: Ensoniq Corp , 155 Great Valley Parkway. 

Malvern, PA 19355. Tel: (215) 647-3930. 

MK76: Akai Professional, 1316 E Lancaster, Fort Worth, 

TX 76113. Tel: (817) 336-5114 

MKB-1000: Roland, see A-50. 

MKS-20, MKS-50. MKS-70, MKS-80, MKS-100: Roland, 

see A-50. 

Model 760: Rhodes (Roland), see A-50. 

MPU-101, MPU-401: Roland, see A-50 

MS6: Cheetah (Jessico), PO, Box 2034, Wheaton, MD 

20902. Tel: (800) 458-5515 

MT-32: Roland, see A-50. 

Multimix: Hill Audio, 5002B North Royal Atlanta Dr, Tuck¬ 

er. GA 30084. Tel: (404) 934-1851. 

Multiverb: ART (Applied Research & Technology, Inc ), 

215 Tremont St., Rochester. NY 14608. Tel: (716) 436-

2720. 

NEXUS, NEXUS Plus: JL Cooper, see FaderMaster 

Niche ACM: Steinberg/Jones, see Cubase 

Notator: Digidesign, see Creator. 

Octapad: Roland, see A-50. 

OvalTune: Intelligent Music, see Jam Factory 

PCM-F1: Sony, see 3324 

Performer 3.4: Mark of the Unicorn, see MIDI Time Piece. 

Pocket Pedal. Pocket Plus, Pocket Sequencer. Pocket 

Split, Pocket Sync: Anatek. see Anatek PC Computer 

Interface. 

PPG Wave 2.2, 2.3: formerly made by PPG GmbH 

Prophet 5, 2000, 2002, 3000: formerly made by 

Sequential, Inc. Contact: Wine Country, 1572 Park Crest 

Ct. #505, San Jose. CA 95118. Tel: (408) 265-2008. 
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Proteus, Proteus II, Proteus XR, Proteus IIXR: E-mu 

Systems, see Emulator III. 

PX1000: Kurzweil, see 1200 Pro I. 

Quadraverb: Alesis, see HR16 

R-8 Human Rhythm Composer. R-8M: Roland, see A-50 

RealTime: Intelligent Music, see Jam Factory 

REV7: Yamaha, see C1. 

S3: Korg, see DVP 1. 

S612, S700, S900, S950, S1000: Akai, see MK76. 

SDE-1000, SDE-2500: Roland, see A-50 

SDS5: Simmons Electronics USA Inc, 23917 Craftsman 

Rd . Calabasas, CA 91302 Tel: (818) 884-2653 

SEMI: Oberheim-E C.C., see Matrix 1000 

Sequencer/Data Filer: Acme Digital, see MIDIBuddy 

SMPTETrack II: Hybrid Arts, see ADAP II. 

SoltSynth: Digidesign, see Creator 

Sound Exciter: Passport, see Encore 

Soundstage: Turtle Beach, see 56K-A 

Sound Tools: Digidesign, see Creator 

SPD-8: Roland, see A-50. 

SRM-10B: Tannoy. 300 Gage Ave , Unit 1. Kitchener, Ont.. 

Canada N2M 2C8 Tel: (519) 745-1158 

SRV2000: Roland, see A-50 

Studio 440: formerly made by Sequential: contact 

PointSource. 1394 Utah Street. San Francisco, CA 94110 

Tel: (415) 821-6613. 

Studio Merge: Anatek. see Anatek PC Computer Interlace. 

Super Jupiter: Roland, see A-50 

SX-16: Cheetah, see MS6 

SX1000: Kurzweil, see 1200 Pro I 

SY55, SY77: Yamaha, see Ct 

sYbil 2.0: Scorpion Systems Group, 175 Fifth Ave , #2624 

New York. NY 10010. Tel: (415) 864-2956. 

Synapse: JL Cooper, see FaderMaster 

SynchMaster: JL Cooper, see FaderMaster. 

Synclavier 3200. 9600: New England Digital, 49 North 

Main Street. White River Junction. VT 05001. Tel: (802) 

295-5800 

SynthEngine/386R: Spectral Synthesis. Inc., 18568 142nd 

Avenue, Northeast Woodinville. WA 98072. Tel: (206) 

487-2931 

SysXpress OA: Hybrid Arts, see ADAP II. 

TG55: Yamaha, see C1 

Thunder: Buchla and Associates. Box 10205, Berkeley, 

CA 94709. 

Tiger Cub: Dr. T's, see Beyond. 

TR-505, TR-707, TR-727, TR-808, TR-909: Roland, see 

A-50. 

Turbosynth: Digidesign, see Creator 

TX7, TX216, TX316, TX802, TX816, TX1P, TX81Z, 

TX16W: Yamaha, see Ct 

UpBeat: Intelligent Music, see Jam Factory. 

VFX: Ensoniq Corp . see Mirage. 

Vision: Opcode Systems, see Cue. 

WS: Korg, see DVP 1. 

XD-5: Kawai, see K1/m/r. 

X-or: Dr T's. see Beyond. 

Pha 

Phantom makes SMPTE easy! 

THE PHANTOM 

Kl BJ QE RIB 
Start: (IHIHIHIHIl 
Dropouts: IKI] sec. 

For the Atari ST and 
Amiga computer». 

Dr.T’s 
MUSIC SOFTWARE 

220 Boylston St. *206 
Chestnut Hill, MA 02167 
(617)-244-6954 

Affordable 
SMPTE 

synchronization. 

ntom 
than tom"" is a software and hardware 
combination that enables you to both read 
and write all industry standard SMPTE 
time code formats <24, 25, 30, and 30df). 
Phantom plugs into the computei- serial 
port and has both SMPTE-in and SMPTE-
outputs. 

The Atari version has an auxilliary
MIDI-out to which you can also assign to any of 
the 16 MIDI channels or the internal MIDI clock. 
The Amiga Phantom features a built-in MIDI 
interface with 1 input and 2 outs; as well as a 
serial port pass-thru. 

Additional features include variable SMPTE 
offset with bit accuracy, protection against drop¬ 
outs and crosstalk, programmable catchup time, 
and load and save configurations. 

Phantom is compatible with Dr.T’s KCS and 
Level II sequencers, as well as REALTIME"" 
from Intelligent Music. 

& 

©1990 Sam Ash Music Corp 

... from a carton of strings to a full professional studio, the 
place to call is Sam Ash. You'll speak to professional musicians 
and engineers who use the equipment and understand your 
needs. Deal with a company that is over 65 years old, but has 
all the newest models. A company that has over 350 employ¬ 
ees but gives you personal attention. A company that has the 
largest selection of top brands in stock and famous N.Y.C. 
prices. 

THE NAME 
TO DEPEND ON 

For a monthly flyer of Super Specials write to: 
Sam Ash Mailing List, Dept. MT 

401 Old Country Road, Carle Place, NY 11514 

1-800-4-SAM ASH 
IN NEW YORK STATE 

718-347-7757 
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Waldorf MicroWave 
Synthesizer Module 

With its origins in the classic PPG Wave synth, the 
MicroWave brings wavetable synthesis to the masses. 

But can it roast the competition? Review by Simon Trask. 

AS RECENT EVENTS in the east¬ 
ern bloc have demonstrated, 
the tide of change drowns 
those who can't ride the waves. 
Whether you're running a 

country or a company, you'll be left 
behind if you don't respond to the pre¬ 
vailing trends. Sometimes that means 
overthrowing the very system by which 
you function. 

In Eastern Europe, we're witnessing 
the breakdown of a closed system in 
favor of an open system. On a more 
humble level, developments in musi¬ 
cal technology during the latter half of 
the decade have followed a similar 
path. The open-system approach made 
possible by MIDI and computer-based 
sequencing has virtually atomized ex¬ 
pensive, single-manufacturer comput¬ 
er music systems. 

A good example of this trend is the 
PPG Wave system. By the mid-'80s, 

this now-defunct German company had 
created a sophisticated computer music 
system consisting of the eight-voice 
Wave 2.3 Synthesizer, Waveterm B 
computer unit, EVU Expander (2.3 in 
a rack) and PRK/PRK FD Master 
Keyboard. Up to eight system compo¬ 
nents could be linked together in a 
closed system using PPG's own digital 
communication buss. The Waveterm 
was at the heart of the system, provid¬ 
ing 16-bit sampling, additive synthesis 
and (non-MIDI) multitrack sequencing. 

At the time, the system offered a 
degree of sophistication that simply 
wasn't available on a cheaper scale. If 
you could afford the outlay, it was 
worth buying into that sophistication. 
After all, compared to other computer 
music systems like the Fairlight and 
Synclavier, the PPG Wave was a bargain. 

Unfortunately for PPG, it was the 
Wave system that came to be regarded 

as expensive (not to mention restrict¬ 
ed) with the appearance of relatively 
cheap yet increasingly sophisticated 
digital technology in the ensuing years. 
Who wants to be locked into one sys¬ 
tem when the MIDI modular approach 
offers so much more variety, flexibility 
and power? Bowing to the inevitable, 
production of the Wave system ceased 
around '85 or '86. 
Which brings us to Waldorf 

Electronics and the MicroWave (dis¬ 
tributed in this country by Steinberg/ 
Jones). The company is largely owned 
by Wolfgang Duren, who was respon¬ 
sible for the business side of PPG, 
while the MicroWave itself was 
designed by Wolfgang Palm, the man 
who designed the PPG Wave system. 
Not surprisingly, the MicroWave is 
based on the same wavetable approach 
to synthesis that helped give the PPG 
Wave its highly distinctive and much¬ 
loved hybrid digital/analog sound. 

Layout and Operation 
The MicroWave is a 2U rack-mount unit 
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with a charcoal gray exterior and a 
aright red rotary dial on the front panel. 
A 2x16 backlit LCD window dis¬ 

plays the current parameter(s) and 
:heir values, while a red Param/Value 
mutton below the window allows you 
:o switch the display cursor between 
parameter name and value. The afore¬ 
mentioned dial selects a new parameter 
pr changes a parameter value accord¬ 
ingly. A card slot below the window 
:akes ROM and RAM cards from 
Waldorf (actually, from Korg - Waldorf 
wisely chose to use the ubiquitous Ml 
RAM cards for the MicroWave). 
Finding your way around the 

MicroWave's large number of parame¬ 
ters isn't too difficult thanks to the 4x4 
matrix display of paiameter groups 
screened on the right side of the front 
panel. This is a useful setup, but the 
frequent need to switch between 
parameter name and value in the LCD 
does become tiresome. Two red dials, 
one for parameter and one for value, 
would've been much nicer. Apparently 
Steinberg is in the process of develop¬ 
ing MicroWave editor/librarian soft¬ 
ware, which is certainly good news. 
The MicroWave's polyphony is the 

same as that on the Wave 2.3 - eight 
voices. Not overly generous, perhaps, 
but it's worth bearing in mind that you 
get two oscillators per voice - many 
sixteen voice synths provide only one 
oscillator per voice. Individual patch¬ 
es are known as Sound-programs, 
while multitimbral organizations of 
up to eight Sound-programs are called 
Multi-programs. There are 64 Sound¬ 
programs and 64 Multi-programs in 
internal battery-backed RAM, an ar¬ 
rangement which is duplicated in the 
ROM or RAM cards. 

Doubtless to the delight of pro¬ 
grammers, Waldorf has provided the 
MicroWave with no less than eight 
buffers (in sharp contrast to the more 
common "compare" toggle button). 
When you have completed your multi¬ 
ple tweak session, you can save all 
eight buffers at once. 

The unit's rear panel provides MIDI 
In, Out and Thru jacks, four individual 
mono audio outputs, and a stereo out¬ 
put pair. A mono mix is possible if you 
use either of the stereo outputs and set 
the MicroWave's global Stereowidth 
parameter to Mono. 

Wavetables 
The MicroWave employs what Waldorf 
calls "Dynamic Spectral Wavetable 

Synthesis." At the heart of the unit, 
stored permanently in onboard ROM, 
are 32 Wavetables (the same 30 as were 
found on the Wave 2.3 plus a couple of 
new ones). The internal RAM provides 
the capacity for 12 more Wavetables, 
which can be loaded into the Micro-
Wave via MIDI SysEx data dumps. An 
additional 12 Wavetables can also be 
accessed from ROM cards. 

Each Wavetable consists of 64 Waves. 
Each of these Waves is made up of 128 
waveforms derived from eight-bit sam¬ 
ples or created by additive synthesis. 
Some quick arithmetic reveals a total 
of 2048 waveforms, but statistics don't 
tell the whole story (do they ever?). 

The MicroWave's oscillators can play 
any individual waveform as in tradi¬ 
tional synthesis, but it isn't limited to 
playing single waveforms at a time, 
sweeping through any number of them 
within a single Wavetable. It's also 
able to interpolate changes in harmon¬ 
ic spectra from one Wave to another (a 
feature which comes into its own with 
the Wave envelope, which we'll come 
to later). 

Architecture 
Despite uncomfortably modern terms 
like "Dynamic Spectral Wavetable 
Synthesis," the MicroWave's architec- ► 

BUYING A 
KEYBOARD? 
Then we’ve got the perfect 

companion. KEYFAX 3. Julian 

Colbeck’s definitive guide to 

buying electronic keyboards. 

KEYFAX 3 is the latest edition of 
"the electronic musicians' bible," 
and it's the best ever! Hundreds 
of electronic pianos, synthesizers, 
samplers, home keyboards and sequencers are listed. For each 
model there's a spec sheet, an overall rating, and an in-depth 
analysis of its capabilities. The reviews are straightforward, 
detailed, and accurate, and instruments are grouped together by 
category to make comparisons between models easy. 

It's a formula that's proved successful for literally thousands of 
musicians, so order your copy of KEYFAX 3 today. Just mail the 
coupon, or call (818) 407-0744. Don't go shopping without it! 

Check enclosed for $_ 

(Payable to Music Maker Publications) 

□ Charge this order to my: J MasterCard 
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Account # 
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PRE PAID ORDERS ONLY. SORRY. NO C.O.D. 
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>■ ture is actually fairly traditional. Two 
oscillators per voice use two Wave 
modules to define the sound source. 
The audio output of each module and 
a third output from a noise source are 
combined at the Mixer stage, where 
you can set the level of each source. 
The summed output of the Mixer is 
then routed through a (4-pole) 24dB/ 
octave low-pass VCF and a VCA, after 
which it is passed through a Pan/ 
Glide module before being routed to 
the outside world via 12-bit DACs 
and the audio outputs. In addition, 
there are two digital LFOs and three 
envelopes (Wave, Filter and Volume), 
which have "hardwired" and assign¬ 
able modulation inputs at the various 
audio stages. In fact, the MicroWave's 
many and varied modulation possibil¬ 
ities are among the most sophisticated 
to be found on any synth. 

With patch names like 'Wave Kills 
You,' 'Cut Me Leave Me,' and, above 
all, 'Leone's Wet Dream,' whoever's 
responsible for the programming on 

our review unit deserves a medal for 
inventiveness. Unfortunately, the same 
thing can't be said about the sounds 
themselves, many of which only suc¬ 
ceed in showing what the MicroWave 
is not good at. 
I won't dwell on the sounds, as 

many may well be replaced before the 
first shipment of MicroWaves hits the 
streets. So what can be said about the 
MicroWave's place in the synth uni¬ 
verse? Leave most of the "realistic" 
instrumental sounds to the new gen¬ 
eration of sample-based instruments. 
The MicroWave's forte is synthesis in 
the traditional experimental sense, 
which isn't to say that is has an alto¬ 
gether analog sound. It's actually more 
digitally metallic with a strong analog 
edge. Harsh, dirty, aggressive, menac¬ 
ing, spiky, eerie, even soothing are 
words that come to mind. Oh, and you 
need to watch out for your speakers, 
as it outputs at a very high level. 

The temperament feature allows you 
to select one of four preset tunings 
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(reversed keyboard and two random 
tunings in addition to standard 12-tone 
equal temperament) or a tuning that 
you've programmed yourself. User 
tuning tables allow you to edit the 
coarse (semitone) and fine (+63 to -64) 
pitch of every note in the entire MIDI 
pitch range to create non-standard tun¬ 
ings and scales. 

Modulation 
The MicroWave allows you to choose 
from a large number of internal modi¬ 
fiers: LFO1, LFO2, Volume Envelope, 
Filter Envelope, Wave Envelope and 
LFO Envelope (LFO1 attack/decay). 
In addition, MIDI modulation sources 
include key tracking, attack velocity, 
channel and polyphonic aftertouch, 
pitch bend, mod wheel, sustain pedal, 
volume bedal, pan controller, breath 
controllerVmd four controllers labelled 
W, X, Y, and Z, each of which can be 
assigned any MIDI controller code. 
The two Wave modules and the 

Volume and Filter modules each have 
"hardwired" envelope inputs (Wave, 
Volume, and Filter envelopes respec¬ 
tively) whose effects are governed by 
envelope amount, envelope velocity 
and MIDI key-track amount settings 
for each module. The Volume and 
Filter envelopes control amplitude 
amount and filter cutoff point, as you 
might expect, but the effect of the 
Wave envelope on the Wave modules 
is far from traditional, as is the wave 
envelope itself - more on this later. 

These modules (and the two oscilla¬ 
tors) also have two modulation inputs 
to which any of the internal or MIDI 
modifiers listed above can be assigned. 
Mod2 has source and amount parame¬ 
ters, while Modi has source, control, 
and amount parameters. In addition, 
the oscillators each have a Mod2 quan¬ 
tize parameter, which allows stepped 
pitch changes to be produced from a 
continuous modulator input such as 
an envelope. 

Resonance has its own mod source 
and amount parameters, which also 
means that you can modulate filter 
cutoff and resonance at the same time, 
from the same or different modula¬ 
tors. If you're of an inventive disposi¬ 
tion, things can get really interesting 
here. Also, the Pan/Glide module has 
its own mod source and amount 
parameters for auto- or dynamically-
controlled panning effects. 

Modulation amounts are assigned 
per module rather than per modifier, 



so the same modifier can have a differ¬ 
ent degree of effect on different modu¬ 
lator inputs (the amount range is +63 
to -64, so the effect can be positive or 
negative). The parameter being con¬ 
trolled in each module is predeter¬ 
mined: the oscillator's pitch, the wave's 
wavetable, the filter's cutoff point, and 
the volume's amplitude amount. 
Modi is more sophisticated than 

Mod2 in that while the source modi¬ 
fier directly controls the relevant mod¬ 
ule parameter within a limit set by the 
amount parameter, its actual degree of 
control is "scaled" by the control mod¬ 
ulator. So whereas you could assign 
MIDI velocity to directly open and 
close the filter using Mod2, you could 
assign the Filter envelope as source 
modifier to control filter cutoff and use 
velocity as the control modifier to scale 
the envelope's effect with Modi. In this 
way, you can put complex modulations 
under dynamic MIDI control with a 

‘‘The Micro Wave is based on the 
same wavetable approach to 
synthesis that helped give the 
PPG Wave its highly distinctive 
hybrid digita I/ana log sound.” 

complex modifier, or scale the effect of 
one MIDI command with another. And 
of course you also have the option of 
using Mod2 to bring in another mod¬ 
ulation source. On top of this, most of 
the onboard modifiers have parameters 
which can themselves be modulated 
by any of the other onboard modifiers 
(including themselves) or the MIDI 
modifiers. Conveniently, the modifiers 
for oscillator 2 can be "linked" to oscil¬ 
lator 1, in an effort to avoid repetitive 
programming. 

The Volume and Filter envelopes are 
of the familiar ADSR type, although 
the latter adds an initial delay stage. 
However, each stage of each envelope 
has its own modulation source and 
amount parameters. Each stage's tim¬ 
ing is set on a scale of 0-127, with max¬ 
imum values generating truly lengthy 
times: just under nine minutes for the 
attack stage and just under six minutes 
each for the decay and release stages. 
A maximum value for the sustain stage 
means that it sits at the attack level 
(ignoring the decay stage) until the 
key is released. The onset of the Filter 
envelope can be delayed for up to 36 
seconds. The depth of effect that the 
envelopes have (including their polar¬ 
ity) is determined at the modulation ► 
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► input stages of the individual modules. 
Far less traditional is the Wave 

envelope, which has eight segments 
or stages, each with its own time and 
level parameters. What's more, you 
can specify any one segment as the 
Key Off point, causing the segments 
after this point to be activated only 
after you release a note. Additionally, 
you can select Loop on/off and a loop 
start segment. This segment can come 
before or after the Key Off point, which 
determines whether the envelope will 
loop before or after you release a key. 
As with the other envelopes, the 

Wave envelope isn't confined to the 
Wave modules but can be used wher¬ 
ever there's a modulation input - the 
results can be particularly spectacular 
when it's applied to filter cutoff and 
resonance. However, applying it to a 
Wavetable is one of its most sonically 
intriguing uses. The level parameters 
of each segment, in conjunction with 
the modulation amount parameters, 
determine to which Wave within the 
Wavetable each segment moves, pass¬ 
ing through the Waves between those 
at the ends of the segment. The seg¬ 
ment times determine how long it 
takes to get from one level to another. 
The MicroWave interpolates gradual 
shifts in harmonic content while mov¬ 
ing from one Wave to another. This 
achieves particularly effective results 
when using looped segments and slow 
segment times on held notes to create 
some eerie metallic drone effects. 

Now it may seem churlish to raise a 
complaint about such a sophisticated 
modulation source, but all the same I 
found myself wishing that the seg¬ 
ments could be looped before and after 
the key release, instead of either/or. 
Because you can create rhythmic effects 
with this envelope, combining sus¬ 
tained notes with staccato notes having 
a long release stage could have gener¬ 
ated some interesting results. I guess 
some people are never satisfied. 

Multi-Programs 
When you select Multi-program mode 
on the MicroWave, the expander 
becomes eight virtual Instruments, 
sharing its eight voices between them 
dynamically. You can set a global vol¬ 
ume level and assign MIDI controllers 
to Controls W, X, Y, and Z for each 
Multi-program. You can also program 
a 16-character name and decide 
whether the MicroWave will respond 
only to patch changes received on the 
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base MIDI channel (these select Multi¬ 
programs), only to patch changes 
received on the Instrument MIDI chan¬ 
nels (these select Sound-programs for 
each Instrument), or to both. 

Parameters per Instrument are as fol¬ 
lows: Instrument on/off, MIDI receive 
channel, Sound-program, Key Limits 
Low and High, Velocity Limits Low 
and High, velocity curve (selected from 
six preset or four user programmable 
curves), transpose, detune (±semitone), 
temperament, volume, panning, pan¬ 
ning mod on/off, and output routing 
(L+R/Outs 1-4). In addition, you can 

"Because of its wealth of 
modulation possibilities, it’s 

a synth for anyone who delights 
in getting creative and 

experimental with sound.” 

enable or disable reception of each of 
the following types of MIDI data for 
each Instrument: patch changes, pitch¬ 
bend, mod wheel, channel aftertouch, 
poly aftertouch, volume, pan, con¬ 
troller, and sustain pedal. 
A pretty thorough implementation 

then - which makes the inevitable 
limitations of having only eight-note 
polyphony all the more frustrating. 
Still, combining two or more Micro-
Waves for greater polyphony is possible 
(if a little expensive), as the expander 
implements MIDI overflow. 

Quick Edit 
In an attempt to provide shortcuts for 
the programmer, Waldorf has come up 
what they call "Quick Edit" facilities. 
These are divided into two categories: 
Fast Access and Macros. Fast Access 
(FA), as its name suggests, makes access 
to and editing of related parameters 
much easier by grouping them on a 
series of LCD pages. For instance, you 
can edit the preconfigured envelope 
amounts of the Volume, Filter, and 
both Wave modules from the 'Env 
Amount FA page,' while the 'Envelope 
FA page' allows you to edit the four 
parameters (ADSR) of any one of the 
envelopes from a single page. 

Macros allow you to call up factory-
defined Wave, Filter, and Volume enve¬ 
lope shapes as a quick alternative to 
editing segment and ADSR parameters 
individually. Handy in some circum¬ 
stances, maybe, but no real substitute 
for a nimble-fingered editing technique 
and thorough knowledge of the param¬ 

eters - although such Wave envelope 
shapes as 'Slap Back,' 'Wah Wah,' 
'Repeat Echo,' and 'Long Loop' make 
intriguing starting points. If the Macro 
shapes aren't exactly what you want, 
you can always go into Fast Access and 
fine-tune them. If you still can't get 
what you want, then it's back to the 
individual parameters - and the feel¬ 
ing that you might have been better off 
starting with them in the first place. 

Waldorf has also provided a range of 
modulation Macros, some using LFO1 
and LFO2 - allowing you to use two 
modulation effects at the same time. A 
variety of vibrato effects are comple¬ 
mented by the likes of 'Pseudo Leslie,' 
'Auto Wah Wah,' 'Auto Panning,' 'Vel-
Auto Pan,' and 'Stereo Echo.' To me, 
this is the most successful aspect of the 
Quick Edit system, but more for its cre¬ 
ative possibilities that for any "quick¬ 
fix" philosophy. 

The Envelope Please 
The MicroWave excels in sonic areas 
where many of today's digital synths 
are weak, and falls short where they 
succeed, making it in many ways a 
perfect foil for those instruments. It has 
a very characteristic sound that can 
loosely be described as "metallic ana¬ 
log," but it can range in quality from 
pure, clean, and crystalline to heavy, 
dirty, and industrial. It's a synth for 
anyone who thinks that current instru¬ 
ments are too polite, and because of 
its wealth of modulation possibilities, 
it's a synth for anyone who delights in 
getting creative and experimental with 
sound. 

I hesitate to label it a "programmer's 
instrument," because the concepts of 
programmer and musician have be¬ 
come somewhat separated these days. 
Let's just say that it's a creative musi¬ 
cian's instrument. Eerie, bewitching 
metallic drones, extremely rude and 
dirty organ sounds, clanking industri¬ 
al noises, biting percussive sounds, 
punchy (but not fat) bass sounds com¬ 
plete with spiky resonance effects if re¬ 
quired, piercing lead sounds, complex 
self-modulating sounds which play 
themselves forever, menacing atmo¬ 
spherics... The MicroWave positively 
encourages you along wilder shores 
rather than well-worn paths. ♦ 
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From Frank Zappa to 
Missing Persons, from 

television composing to his 
solo work, Patrick O’Hearn 

has been making steady 
progress towards becoming 

one of the great hi-tech 
musicians of our time. 

Interview by Gene F err it er. 

PATRICK O'HEARN HAS 
emerged as nothing less than 
a musical Renaissance Man, 
wielding synthesizers, electronic 
and acoustic percussion devices 

and his primary instrument, the bass, 
with equal fluidity. He has composed, 
arranged, performed, produced and 
mixed four distinctive solo albums for 
Private Music, and in the process, 
built a remarkable digital studio in his 
home. O'Hearn could easily become a 
self-sufficient recluse, but has chosen 
instead to collaborate with gifted mus¬ 
icians like Terry Bozzio, Mark Isham, 
Peter Maunu, and Alex Acuña, who 
are among the guest artists that have 
graced his discography. 

Working with such luminous talent 
is nothing new to O'Hearn. His diverse 
career has landed him gigs with jazzmen 
Tony Williams, Joe Pass, Dexter Gordon, 
Joe Henderson and Charles Lloyd on the 
one hand, and stints with Frank Zappa, 
Missing Persons and Group 87 on the 
other - a somewhat panoptic view of 
modern music. It's no surprise that 
his own material synthesizes this 
spectrum of influences, combining 
the best elements of rock, jazz, new 
age and world music, including a 
distinctly Middle Eastern element 
in his latest release, Eldorado. 
O'Hearn recently moved from Los 

Angeles to the small town of Hubbard, 
Oregon with his wife and children. 
A few months prior to the move, his 
career took an unexpected twist. In 
August of '89, he received a call from 
his agent, which led to a job composing 
the background music for the night¬ 
time television series, Falcon Crest. 
"Originally, the arrangement was to 
do three shows, kind of like a trial, 
because the people at the show were 
not unanimously convinced that I was 
the appropriate choice. I had my own 
reservations as well, because the old 
style nighttime soaps like Dallas, 
Dynasty, and Falcon Crest have seen 

their heyday by most accounts. It was 
certainly not an area that I felt I could 
possibly contribute anything to, other 
than non-constructive criticism," says 
O'Hearn, laughing at the thought. 

"My whole preconception was turned 
around when I met Joel Surnow, how¬ 
ever," he continues. "Joel was given the 
task of trying to save a sinking ship and 
turn the show around. He, as a maverick, 
came into the show having worked with 
Michael Mann on devising, producing 
and writing the first couple of seasons 
of Miami Vice. Joel was also the pro¬ 
ducer for two seasons of The Equalizer, 
so he said to me, T don't know what 
your preconceptions are here, but I'm 
used to working with Jan Hammer 
and Stewart Copeland. That's where 
I'm coming from. Not this kind of 
milk-toasty, generic, bleeding heart 
violin and harp glissando nonsense.' 
Relieved, if not elated, I replied, 'Hell, 
if you're going to have me rubbing 
shoulders with the likes of those chaps, 
then by all means, deal me in.'" He 
laughs again. 

Many composers, including 
Copeland, have described the process 
of resorting to a past inventory of 
musical progressions and motifs when 
having to score for a television series. 
The sheer quantity of material that the 
composer must generate in such a short 
time frame makes original ideas a 
valuable commodity. But O'Hearn 
doesn't seem to need this technique. 
"I didn't go through the process of 
trying to use any closet material that I 
had. That's never worked for me. I've 
tried that on each one of the four records 
that I've done for Private Music, 
because I'm always coming up with 
ideas and motifs. I have stacks of ideas 

“It’s like action art. You keep the 
teapot or coffeepot percolating 

and just go hell-for-leather 
once you get the tape. ” 

on four-track cassettes that could be 
articulated and arranged, but I never 
seem to be able to pull it off. Some of 
the ideas are quite structured, while 
others are nothing more than a four-
bar jungle rhythm or something, but 
they never seem to work. I always end 
up making up new stuff entirely on 
the spot, both for my records and for 
Falcon Crest." 

The dream of scoring a series is 
shared by many composers, but the 
actual demands can take a tremendous 
toll. Jan Hammer has described the 

madness of working eighty-hour 
weeks during his Miami Vice tenure. 
"The whole process is very intense," 
O'Hearn agrees, "because you get the 
tape and you only have a couple of days 
to compose and produce a master of 
anywhere from 12 to 24 minutes of 
finished music. It's like action art. You 
keep the teapot or coffeepot percolating 
and just go hell-for-leather once you 
get the tape. It zaps all of your focus 
and time. 

THE MUSIC THAT O'Hearn 
composes for the series, as 
well as his most recent solo 
projects, was recorded entirely 
in his remarkable home studio. 

Visualization, patience, determination 
and serendipity have all played a 
major role in building his sanctuary, 
previously referred to as 'Now You 
See Me, Now You Don't' (since his 
move to Oregon, he's searching for a 
new name). 

"I started in the most humble fashion, 
recording with a four-track Fostex. 
I was quite happy with the results, 
though. I was able to produce a demo 
that helped me to land the deal with 
Private Music," he explains. "When I 
went to make my first record for Private 
[Ancient Dreams] with Peter Baumann, 
one of the stipulations of the contract 
was that it had to be done digitally. 
That was back in about March of '84, 
and at that time, CDs were something 
that you really only found in a specialty 
boutique. We rented a machine and 
recorded in a couple of different studios 
around LA, but in the process, we accu¬ 
mulated quite a hefty little bill for a 
relatively obscure record. 

"So when it came time to do the sec¬ 
ond record, Between Two Worlds, Peter 
suggested that we rent the equipment 
and do it in my home. Those were my 
sentiments exactly. We found a company 
out of New York called Audioforce. 
One of their owners, Sid Simmons, flew 
out to Simi Valley [ah outlying suburb of 
LA] from New York and fully set up a 
Mitsubishi 800 Series 32-track machine 
and one of their home-designed moni¬ 
toring boards right in my bedroom. 
When it came time to mix the record, I 
still had to go into a commercial studio, 
which just shot the whole thing. It cost 
as much to mix the record for seven 
days in New York [about $20,000] as it 
did to rent the 32-track machine, the 
console and all of the connectors and 
interfacing from Audioforce for that I 
Music Technology 29 



► two-and-a-half month period. 
"By the third album. Rivers Gonna 

Rise, I was already completely sold on 
home recording," O'Hearn continues. 
"I had Audioforce come in again with 
their machine and their board to do 
most of the basic tracking, but I was 
able to persuade the label to come up 
with a plan which we mutually agreed 
upon. They took the money that would 
ordinarily have been invested in the 
commercial studio and advanced that 
to me against the purchase of a console, 
allowing me to mix the record myself. 
Private was willing to include it in the 
recording fund, because as far as they 
were concerned it wasn't going to cost 
any more than what they were used to 
shelling out for me to make a record. It 
was going to be infinitely beneficial for 
me and ultimately, if amortized over a 
few records, was going to bring their 
costs down considerably." 
Owning your own board and an 

arsenal of equipment is a big head 
start, but perhaps the biggest financial 
hurdle for any fully digital studio is 
the tape recorder itself. "Fortuitously, 
Peter Baumann had bought a Sony 
3324 about two-and-a-half years earlier, 
but had barely used the machine. He 
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approached me about buying it, but I 
clearly didn't have $125,000 dollars to 
spend on a tape recorder. Peter made 
an extremely magnanimous offer, how¬ 
ever, cross-collateralizing it against 
my recording budget. What this 
means, though, is that I really don't 
make any profit on the records I make 
for Private Music other than writer's 
royalties. But I have gained a remark¬ 
able home studio, with a Sony 3324 
and a Harrison MR2, and I'm just 
as happy as a clam, ready to carve, 
any time day or night. I've certainly 
achieved the best possible situation." 

AS A MUSICIAN, O'Hearn 
grew up playing a variety of 
instruments, including the 
violin, cello, trumpet, percus¬ 
sion, and flute. But he was 

most organically drawn to the bass. 
"When I was about nine or so, my Dad 
brought home a bass guitar that he had 
picked up just for the hell of it. My folks 
were both musicians and they were al¬ 
ways bringing home instruments. I 
started playing bass at that point, and 
if s always been my primary instrument. 

My mother played piano, so I always 
played around on that as well, but just 
couldn't apply myself to formal lessons. 
By the time I was ten, I was playing 
bass in some local rock bands. 

"I got into music professionally at 
quite a young age. I actually became a 
part of my parents nightclub act as well, 
playing regular weekend union cocktail 
lounge gigs by the time I was 13 or 14. 
In high school I started playing the 
double bass in the orchestra and became 
fascinated with the upright bass as well, 
which sort of took precedence for me 
at the time." 

What O'Hearn does not reveal with 
his matter-of-fact delivery is that he was 
no ordinary high school band member. 
For most students, music becomes a 
hobby or a memory after graduation; 
some may go on to seek out a living 
playing weddings or sessions. Rarely 
is an artist able to hold his own with 
living legends. "When I got out of high 
school, I started playing bass with a lot 
of really great jazz players that I had 
always listened to in San Francisco: 
Dexter Gordon, Joe Pass, Charles Lloyd 
and Tony Williams," says O'Hearn of 
four of the most revered jazz leaders 
in the world. From there he hooked I 
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► up with his more electronic (if not 
eclectic) mentor, Frank Zappa, in 1976. 

"Frank was looking to put together a 
new band. He asked Terry Bozzio, who 
he wanted to get for the other part of 
the anchor system. Terry suggested me, 
so I stopped by the Record Plant to 
say hello on the way home from a gig 
with Joe Henderson. 1 had my upright 
bass, and after a hasty introduction, 
Frank looked at the bass, then looked 
at me and said, 'You actually play that 
thing? Care to do some carving, sailor?' 
I agreed, so an engineer quickly strung 
up a microphone and a set of head¬ 
phones and within 15 minutes I was 
putting a bass part on one the tracks 
he was working on. 

"When I came in from the control 
room, he seemed to be genuinely 
pleased with the performance and asked 
if I played the electric bass. Since 1 did 
he said, This is your assignment. Take 
this cassette home, and tomorrow 
come in and put a bass guitar part 
down on this tune.' The tune was so 
incredibly abstract because it was all 
segments from different songs edited 
together. There were wild tempo changes 
and meter changes, but there was 
continuity. It was an extraordinary 
piece of music, but it was so complex. 
There would be a bar of 11, followed by 
a bar of 5, followed by a bar of 7/8, 
followed by three bars of 5, with kind of 
an 11 /4 triplet over it. It was really wild. 

"I stayed up all night listening to 
the cassette and wrote out what I felt 
would be interesting bass notes over 
the harmonic changes. I came back in 

“I started in the most humble 
fashion, recording with a four-
track Fostex. I was quite happy 
with the results, though. I was 
able to produce a demo which 
helped me to land the deal 

with Private Music. ” 

the next day and performed it and he 
was suitably impressed. 'What are you 
doing starting tomorrow?' he respond¬ 
ed. 'Do you want a job?' I said 'Damn 
right,' so he stuck his hand out and 
told me I was hired." 

Zappa is hailed not only as a prolific 
musical genius, but also as quite an 
innovator in music technology. "He 
had a tremendous collection of contem¬ 
porary electronic instruments for that 
time period," O'Hearn recalls. "He had 
a huge, fantastic modular E-mu system, 
an analog system with kind of a digital 
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keyboard controller. That thing was 
just remarkable. He had sort of the 
Noah's Ark of electronic collections -
just about two of everything with the 
exception of the E-mu system. He 
only had one of those. He had two 
Polymoogs, two Minimoogs, and 
two ARP 2600s, among other things." 

Zappa's foray into electronic music 
had a major impact on O'Hearn's 
direction, as did the influence of his 
good friend, Mark Isham. "Mark also 
owned an ARP 2600 and had managed 
to get one of the original Oberheim 
four-voice SEM modular units as well. 
That may actually have been the first 
commercially available polyphonic 
synthesizer, a wonderful instrument. 
Mark was getting some of the finest 
tones out of it. 

"Between hearing what he was 
doing and Frank's tremendous col¬ 
lection, I decided that synthesizers 
were something that I wanted to dive 
into. I picked myself up a Moog, which 
led to an ARP 2600 - things that are 
still an integral part of my collection. 
The ARP is great because it's patchable 
and somewhat modular in its design, 
but it's also integrated in that it's all 
hard-wired internally. Therefore, if you 
don't want to get involved in re-routing 
the signal path, you can play the thing 
without a lot of complicated patching -
without any patching whatsoever, as 
a matter of fact - and still make use 
of some of the elements that can be 
introduced by sliders, such as ring 
modulation and external hard-patched 
oscillator control for primitive FM 
synthesis." 

Developing synth/keyboard literacy 
is no small task, requiring a musician's 
undivided attention, at least for a spell. 
"Well, as I got more into the synthe¬ 
sizers, I kind of gave up the bass guitar 
and bass fiddle and started playing 
keyboard bass with Terry Bozzio and 
Missing Persons. I became more inter¬ 
ested in the electronic sounds, which 
led directly to my involvement with 
Private Music. 

"On the second Missing Persons 
album, I brought in a track called 'If 
Only For The Moment,' and Capitol 
Records decided to do a 12-inch version 
of the tune. Peter Baumann was in 
New York working as an independent 
producer at the time and was hired 
to produce the remix of the song in 
January of '84. He told me about these 
lofty plans for a record company that 
would cater to what at that time was the 
completely ignored area of electronic, 
ambient music. There was EG Records 

and the things that Eno was doing, but 
nobody really had a label that they were 
pushing in that direction. So Peter 
started Private Music and I was kind 
of a charter member, recording my 
first album, Ancient Dreams, about 
six to nine months later." 

It was the first of four solo albums 
for O'Hearn, each with its own charac¬ 
teristic flavor. Eldorado is the most recent 
effort, named after the mythical land 
of riches, El Dorado, sought in vain by 
early Spanish explorers in the Americas. 
"The first piece to be conceived was 
the title track, and that set a tone for 
the rest of the record. I really wanted 
to work with some Middle Eastern 
musicians and had the good fortune 

“I decided that synthesizers were 
something that I wanted to dive 
into. I picked myself up a Moog, 

which led to an ARP 2600 -
things that are still an integral 

part of my collection. ” 

of crossing paths with Shahla [Sarshar, 
vocals] and Farid [Farjad, violin]," 
O'Hearn explains. 

Not everything went so smoothly, 
however. "There's a division of direction 
in a certain sense between tracks like 
'Eldorado,' 'Black Dilihla' and 'Hear 
Our Prayer' and some of the more 
light-hearted pieces. The president of 
Private Records heard the record early 
on and he was a bit dubious about its 
commercial potential. As much as I 
hate to say it, I started to question my 
own beliefs. Not that I turned around 
and tried to figure out how to make 
some New Age toe-tapper to fit their 
bill, but the reactions that I received 
from a couple of people caused me to 
second guess what my direction and 
ultimate goal was for the album. It's 
something that I've dealt with and 
won't let happen again." 

Many musicians never find that 
resolve, especially with the alluring 
carrot of commercial success. "What 
my heart tells me to do when I sit down 
and start humming melodies, tapping 
out rhythms, or playing harmonies, is 
correct. For any individual artist there's 
a line that you walk in terms of what 
you want to express, how you want to 
express it and how you wish it to be 
received, if at all. I don't need any out¬ 
side influence trying to massage my 
direction one way or the other. That's 
something I learned while making 
this last record. I'll never stray from ► 



► that again, because it's very painful 
when you do. 

"When all is said and done, when a 
record goes out there with your name 
on it, whether you've pressed only 100 
copies and distributed them yourself 
or Warner Bros, has manufactured a 
million of them, you're responsible 
for it. You're held accountable for it, 
regardless of the outside influences. 
You have to know that it's the best 
that you could do and it's true to 
yourself. In ten years things change 
a lot, and you want to be able to look 
back and be proud of these things." 

Patrick O'Hearn already has a lot to 
be proud of. One of the most gracious, 
eloquent and congenial musicians 
you're likely to meet, O'Heam's hori¬ 
zons seem endless. "1 want to get back 
together again with Tony Williams at 
some point, and Terry Bozzio and 1 have 
talked about starting a band ever since 
Missing Persons broke up. I'm also 
thinking about my next record. I'm 
curious as to where that's going to go. I 
want to get the whole cast from Eldorado 
together at some point: Mark Isham, 
Alex Acuña, Peter Maunu, Farid Farjad, 
and Shahla Sarshar, because I know it 
would be an absolutely barn-burning 
show." We'll be there. ♦ 

Patrick's Toy Box 
Apple Macintosh SE 
ARP 2600 
Akai S900 with retrofit 
Akai S1000 
Alesis HR16&HR16B 
Digidesign Softsynth & Turbosynth 
Kawai K5 
Korg DVP T Vocoder 
Mark of the Unicorn Performer 
MXR Analog Delay 
MXR Pitch Transformer 
Oberheim Expander 
Oberheim SEM Modules 
Opcode Librarians 
PPG Wave 2.2 with MIDI retrofit 
Roland D50 
Roland MKS70 
Roland SDE 2500 &SDE 1000 
Roland SRV 2000 
Sequential Circuits 

Prophet 5 with retrofit 
Sony PCMs (2) 
Strate Gates (2) 
.Yamaha REV7 
Yuri 1178 Stereo 

Compressor/Limiter 

The essential MIDI troubleshooter. 
Because you can't afford to fumble. 

working. Add a "receive” indicator to 
a component. Verify settings on your 

instruments. 
Pocket size. Needs no 

batteries. "Unbreakable” 
bright-yellow housing 

with belt clip, plus 
hole for keychain 

I or mounting 
I screw. Made in 
I U.S.A. Two-year 
’ warranty. 

Order yours 
today. You 7/ be damn glad you did! 

It's 10 minutes to showtime and 
your setup isn't 
working. 
Panic time? Not lip 

if you've got the 
Beacon™ 
Plug any MIDI 

cable into it. If the 
green light flashes 
when you play, the 
signal's getting through. 
Use it to test cables. Trace winng 

in a complex setup. Make sure that 
patchers and THRU boxes are 

AVAILABLE ONLY THROUGH THIS FACTORY-DIRECT OFFER. 
Check or money order: $29.95 (plus $3 shipping)* 
VISA & M/C: call 800-888-0848 ext. 227M 

SPECIAL: 2 BEACONS for $49.00 

‘Calif residents add $1 95 tax Allow up to 4 weets 30-day money-back guarantee 

jwssniX 
2537 N. Ontario St. 
Burbank, CA 91504 

HOURS 
Mon-Fn 12-9 
Saturday 10-6 
Sanday Closed 

NORTH 
31 East Goll Road 
rlinglon Hts IL 60005 

(312) 439-7625 

DOWNTOWN 
3154 N Clark Street 
Chicago IL 60657 
(312) 327-5565 

ALL MAJOR BRANDS OF COMPUTERS. KEYBOARDS & SOFTWARE 
IN STOCK & READY TO SHIP • YOUR MIDI / SMPTE SPECIALISTS! 

ALL MAJOR CREDIT CARDS ACCEPTED • EASY CREDIT TERMS AVAILABLE 

forvoe,se™n&customersaiisfon 
DISCOVER THE PLUS! 

SOUTH 
3416 Cfecago Road 
Sieger IL 60475 
(312) 756-7625 
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The 1990 Music Technology Readers’ Survey 
Ah, springtime! The snows of winter are 

beginning to thaw, flowers are pushing 

their way upwards towards the warming 

sun, and love is in the air. And speaking 

of love, wouldn’t you just love to win one 

of the fabulous prizes shown on this page? 

It’s easy! All you have to do is complete the 

1990 Music Technology Readers' Survey in 

the center section of this issue, fold it 

as shown for mailing, and return it to us. 

We've even paid the postage! By returning 

the survey, you will be automatically entered 

in a random drawing for one of the prizes 

depicted here. Not only that, you will be 

providing us with invaluable information 

about who you are, how you're involved 

in music technology, and what you like or 

would like to see in MT. This information 

will be used to maintain and improve the 

high standards of editorial excellence 

you’ve come to expect from us. So don’t 

wait - complete the survey and enter the 

drawing today. Who knows? Christmas 

might come early for you this year! 

PRIZE A 
Yamaha C1 portable computer with: 

▲ Over 1 Meg of RAM 

▲ Dual Floppy Drives 

▲ 2 MIDI Ins 

▲ 1 MIDI Thru 

▲ 8 MIDI Outs 

▲ SMPTEIn/Out 

▲ Musical Fonts in ROM 

▲ MS DOS 3.3 

▲ MIDI Monitor Software 

▲ Carrying Case 

PRIZE B 
Commodore Amiga 2000HD 

computer with: 

▲ 1 Meg of RAM 

▲ 40Megabyte Hard Disk 

with Autoboot Controller 

▲ 1 Floppy Drive 

▲ Multi-tasking Operating System 

▲ Workbench System Software 

▲ Amiga-BASIC 

▲ Amiga Bridgeboard for 

IBM-PC Compatibility 

▲ High Resolution 1084 

Color Monitor 

▲ 4096 Available Colors with 

640x400 Maximum Resolution 

▲ 4 Voice 2 Channel Sound Output 

Plus, the Amiga 2000HD is bundled 

with a library of Dr. T’s multi-tasking 

music software including: 

▲ KCS V3.0 Sequencer with 

48 tracks, Auto-Mix, and 

SysEx record/playback 

▲ Copyist Apprentice music nota¬ 

tion program with transcription 

from many popular sequencers 

and standard MIDI Files 

▲ Caged Artist Editor/Librarians 

for the Roland D-50 and Korg M1 

A one year subscription to Music 

Technology- your definitive source 

of information about the world of 

electronic music. Ten subscriptions 
will be given away in all' 

You must complete and return the 1990 Readership 
Survey to us on or before May 31, 1990 to be eligible for 
the drawing. So don't delay- send in your entry today! 
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Carry-on Luggage 
One of the biggest headaches you endure as 

a performer is setting up and tearing down your 
sound system. Is there enough space for it on 
stage? Or in the truck? Is it easy to transport? 

The S-200 eliminates the numerous size and 
weight problems you’ve encountered with other 
systems. That’s because it’s the smallest, most 
powerful speaker in its class. 

Size doesn’t limit the S-200’s versatility, 
however. 

Whether you use it for vocal mains, floor 
monitors, keyboard monitors or sidefills, this 
speaker literally fits the bill. 

Best of all, it sounds BIG. 
The S-200 is rated at 300 watts long 

term . . . with 1200-watt peaks. 
Its constant-directivity horn, driven by a 

Super-Dome™ high-frequency driver, makes 
efficient use of acoustic power, resulting in crisp, 
clean highs. 

The room-filling low end is delivered by a 
300-watt Pro Line woofer. Additional low-
frequency output down to 40 Hz can be achieved 
in conjunction with the S-200 active EQ. 

Plus, it’s a snap to mount either vertically 
or horizontally utilizing the optional 1 00BK 
speaker stand. 

The S-200’s components are housed in a 
virtually indestructible Roto Mold cabinet that 
weighs only 36 pounds. And they’re backed by a 
five-year warranty. 

See your local EV dealer for a hands-on 
demonstration. Or write us for a competitive 
breakdown. 

Why handle more baggage than you have to? 

BectroTSce 

600 Cecil Street, Buchanan, Ml 49107, 616-695-6831. In Canada: P.O. Box 520, Gananoque, Ontario K7G2V1 



JL Cooper 
FaderMaster 
MIDI Control Device 

April 1990 
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In these days of unfriendly 
synth panels and software 
sound editors, there has 

been an increasing need for 
a hardware unit that can be 
adapted for use in a variety 

of situations. Review by 
Vic Lennard. 

THE CRITICISM HAS often been 
made that modern-day synthe¬ 
sizers lack buttons, sliders and 
knobs for individual parame¬ 
ters, making computer editors 

almost a necessity for most users. 
However, while these programs are 
fine for creating and editing sounds, 
they're certainly a bit clumsy if all a 
sound needs is a slight "tweak." Add 
to this the inability to program some 
synths (Yamaha TX7, Roland MT-32, 
Oberheim Matrix 1000 and so on) from 
the front panel, and the problem is 
considerably compounded. 

Lately, certain software sequencers 
have started to include graphic sliders 
to permit the editing of various param¬ 
eters in real time while the sequencer 
records such changes. These too suffer 
from a common problem - only one 
parameter can be changed at a time due 
to the fact that they are mouse-driven. 
Someone had to come out with an 

undedicated bank of hardware sliders -
like those found on the JL Cooper 
FaderMaster. This device looks just like 
a small lighting mixer, being a black 
box with eight faders. A two-digit dis¬ 
play and six function buttons complete 
the top of the unit while the rear sim¬ 
ply has MIDI In, Out and a socket for 
the external power supply. 
Moving a slider sends out MIDI 

bytes pertaining to a particular param¬ 
eter, such as MIDI controller messages 
for volume, modulation and so on. 
Parameter type, MIDI channel and var¬ 
ious other aspects of transmission can 
be altered to suit the situation in which 
FaderMaster is being used. 

Basic Functions 
For the purpose of illustration, let's say 
that we want to set one of the sliders 
to send out MIDI Volume on channel 5. 
FaderMaster can send out Note On/ 
Off, Program Changes, Channel After¬ 
touch, Pitch Bend, and Continuous 
Controller information. MIDI volume is 

a member of the latter category, which 
is selected by pressing the "Parm" 
button and holding it down while 
moving the chosen slider through the 
various two-letter keys for the above 
categories - No, PG, AF, Pb and Co. 
The unit has an internal battery that 
saves any changes once power is 
turned off. 

MIDI Volume is controller #7, which 
is specified by holding "Parm#" and 
moving the slider by the same method 
as above. The MIDI channel is speci¬ 
fied by holding the "Chan" button and 
again moving the slider until the num¬ 
ber 5 is selected. 
Now any movement of this slider 

will send out MIDI Volume data on 
channel 5. Let's take this example a 
couple of steps further. Many MIDI 
devices show little response to vol¬ 
ume values of less than 30 or so, while 
others can exhibit distortion if the 
highest possible value of 127 is sent. 
FaderMaster allows you to set mini¬ 
mum and maximum values so that the 
entire travel of the slider can still be 
used, which increases the sensitivity. 
These limits are set using the "Min" 
and "Max" buttons in exactly the same 
way as those already described. 

Banks 
One thing I haven't mentioned yet is 
the number of presets - each set of 
eight faders constitutes a Bank. There 
are 30 Bank memory locations, pre¬ 
programmed for a variety of applica¬ 
tions, from basic MIDI volume and 
pan on each of the 16 MIDI channels 
to more specialized uses such as edit¬ 
ing the E-mu Proteus, Ensoniq VFX, 
Korg Ml, Roland D-50 and Yamaha 
DX/TX series. [A firmware update called 
"FaderMaster 2.0" was announced at 
NAMM and adds many new preset banks 
including LXP-1, LXP-5, and a variety of 
synths and samplers. - Tech. Ed.I 

In addition, there are nine User 
Banks in which you can tailor the data 
sent out by the fader precisely to your 
own criteria. Finally, there is one SysEx 
Bank. Bearing in mind that most of the 
presets transmit System Exclusive, this 
bank is invaluable for conversation with 
new synths or those not part of the 
preset package (more about this later). 

Unfortunately, there is no facility to 
copy from one bank to another - this 
is one area in which FaderMaster falls 
down a bit. This means that banks 
have to be set up from scratch. The 
SysEx bank can only be programmed 
using an extra piece of software (for ► 

1-800-876-6923 
1325 Meridian St. 
Anderson, IN 46016 

"Used and endorsed by Chick Corea " 

STAND 

STANDTASTIC 
WALL MOUNT KITS 
• Creates additional floor space m your store nome. or 
studio by attaching keyboard flush to the wall 

• Great for flexible & unique merchandising plans 

• Makes displaying more economical than using stands 
for fixed situations 

• Attaches securely to wall studs 

• Allows use of all STANDTASTIC tiers and accessories 
creating infinite displaying possibilities 

• Kit includes 
2-VF- 1 Vertical Frames, 
I - I0SWTR Econo-Tier Kit flat, 
1 -1OFFTK Econo-Tier Kit 45° angle and mounting 
hardware 

• Individual parts can be ordered for custom displays. 

1-800-876-6923 
1325 Meridian St. 
Anderson, IN 46016 
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Figure 1. Roland 0-50 editing. 

► Atari ST or Macintosh), although it 
comes pre-programmed for the ART 
MultiVerb. 

Advanced Features 
Continuing with the previous exam¬ 
ple, it's quite possible that you'll want 
to control the volume of more than 
one device simultaneously, for instance 
in a fade. This would require you to 
set up a slider for each MIDI channel, 
and then you'd need very steady hands 

“Modern day synthesizers lack 
buttons, sliders and knobs -
someone had to come out 
with an undedicated bank 

of hardware sliders. ” 
(or a long pencil) to achieve an even 
fade effect. 

The grouping facility on FaderMaster 
gets around this problem. Any fader 
can be placed in a group and put 
under the control of another single 
fader. You can assign all eight faders 
to the movement of just one, which is 
similar to the function of subgroup 
output sliders on mixing boards. 

Since it's the position of the slider 
that determines the value sent out, it's 
important to consider the rate at which 
the slider's position is scanned by 
FaderMaster. If it's too slow, then any 
subtle movement may be missed. If it s 
too fast, too much MIDI data will be 
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generated, which could lead to timing 
glitches when used with a sequencer -
especially if SysEx is involved. The 
Speed function allows you to set a 
value between 1 and 16 subject to the 
formula: 

Scanning rate per second=100/u, 
where v is the number selected. 

So a Speed of 1 gives a scan rate of 
100 times per second, while 16 gives 
6.25 times per second. Allowing for 
the fact that MIDI is serial (sending 
data one bit at a time), the lowest scan 
rate for any particular situation should 
be used so that the amount of MIDI 
information generated is as low as pos¬ 
sible (although this cannot be changed 
on the presets). 

One of FaderMaster's most important 
functions is that of merging incoming 
data with the data being generated by 
the faders. There are three modes for 
doing this, selected with the Group 
button. The first of these is "Uncon¬ 
ditionally On," and is used to merge 
all incoming data with that generated 
by the faders. For example, this mode 
would be used when the master key¬ 
board has no MIDI Volume slider and 
volume changes are required. If 
Volume data has already been record¬ 
ed and you then decide that it should 
be replaced, the "Unconditionally Off" 
mode would be used. If the incoming 
data is of the same type as that 
assigned to the fader, then it is ignored 
and may be replaced. 

However, the situation may arise in 
which only a small portion of the vol¬ 
ume data needs to be replaced and a 
facility like punching in and out is 
needed. This is the "conditional" mode, 
in which information is passed through 
the unit until the fader is moved, at 
which point it is replaced by the fader 
values. 

To make this method easier, there is 
also a "Null" feature that shows the 
numerical difference between the cur¬ 
rent fader position and the data com¬ 
ing in. While the Null button is being 
pressed, no data is actually transmit¬ 
ted. This last facility allows you to 
check the incoming values and pre¬ 
pare the position of the slider - a use¬ 
ful feature. The only problem is that 
while it can be used for Note On/Off 
data or Continuous Controllers, it can¬ 
not be used with Aftertouch, Program 
Change or Pitch Bend, each of which 
can cause more than its fair share of 
headaches, and whose replacement can 
often be awkward. 

There is little doubt that the blame 
for the mechanistic feel of much of 
today's music has been laid fairly and 
squarely at the feet of the drum 
machine. Even using "humanize func¬ 
tions on a sequencer doesn't seem to 
resolve the problem. With FaderMaster, 
a note and MIDI channel can be 
assigned to each slider and the position 
of the slider can be made to delay that 
note by up to 15 milliseconds. So if the 
sequencer is playing a drum module 
and you want to give the choruses 
more urgency, assign the note number 
for the snare drum to one of the slid¬ 
ers and advance it against the hi-hat. 
The effect will be that of "pushing" 
the music, and the depth of the effect 
is completely in your hands - literally. 

Alternatively, slider eight can be 
used to delay MIDI clocks, allowing 
you to loosen up the timing of all 
instruments on a drum machine simul¬ 
taneously. In fact, it would be possible 
to record an FSK tape sync code with 
subtle tempo changes using Fader¬ 
Master and a MIDI/FSK box by mov¬ 
ing the faders as the code is going 
down. The result would be a loosei 
feel with all synchronized instrument; 
following in time. 

Hands-On 
I've had FaderMaster for a couple o 
months now, and during the course o 
my tests, one particular song require« 
most of the instruments to change vol 



ume each time the chorus came along. 
Typically, I'd have experimented with 
the volume for each MIDI device and 
then written it into the sequencer, but 
FaderMaster made the job quite a bit 
easier. Once the relevant faders had 
been placed into the correct positions, 
hitting the Min, Group and Value but¬ 
tons sent out a "snapshot" of the entire 
bank, which was then recorded. This 
got me out of always relying on numer¬ 
ical values, rather than my ears. Now 
if it sounds right, 1 can go for it. 
Another common problem occurs 

when you need to fade one function up 
while fading another function down. 
Fortunately, grouping two faders to¬ 
gether, one of which has been set to 
operate in reverse (by simply reversing 

“Grouping together two of 
FaderMaster's faders, one of 
which has been set to operate 
in reverse, results in a perfect 

crossfade effect. ” 
its maximum and minimum values), 
results in a perfect crossfade effect. 

As a long-time user of the Oberheim 
Matrix 1000, it has always been an 
annoyance to me that no real-time 
editing (in fact, very little editing at 
all) can be performed on it. Little 
things like setting a high resonance 
value and sweeping the VCF cutoff 
frequency to create a growling synth 
effect are impossible. However, Fader-
Master changes all of this by assigning 
both of these edits to faders in the 
Matrix 6/1000 bank. 

As previously mentioned, the speed 
of the scanning rate cannot be altered 
in the preset banks and is fixed at the 
maximum of 100 times per second. In 
the context of the song I was working 
on, this involved over 2000 bytes of 
SysEx data being sent to the sequencer 
and transmitted (along with note infor¬ 
mation) during the course of an eight¬ 
bar section, which included 16th-note 
hi-hats and quite dense chords. All I 
can say is that if there were any timing 
glitches, I didn't hear them and nei¬ 
ther did the guys for whom the track 
was intended. 

Another point worth mentioning is 
that many of the current effects units 
such as Yamaha's new FX500 and 
Alesis' QuadraVerb are using MIDI 
Controllers to change parameter values 
such as reverb depth, pre-delay time 
and so on. I spent a lot of time control¬ 
ling the QuadraVerb using FaderMaster. 
Over 20 of the parameters can be 

altered in real time by assigning them 
to MIDI Controllers, Pitch Bend, After¬ 
touch, note number or note velocity. 
The system worked like a dream, 
although there were certain times when 
I wished that FaderMaster had foot 
pedal extension jacks so that my feet 
could control a couple of the sliders. 

Optional Software 
While FaderMaster's nine user banks 
can be edited directly, the SysEx bank 
cannot. Add to this the fact that visual¬ 
ly editing anything is bound to be eas¬ 
ier than doing it "conceptually" and 
the additional software designed to 
complement FaderMaster has instant 
appeal. 

Extremely simple to use, it can be 
used as a desk accessory with most 
programs on the Atari ST (I didn't try 
the Macintosh version). This means 
that it can be used with your sequencer 
without having to quit. Single banks 
can be downloaded to or uploaded 
from FaderMaster and can also be 
saved to disk as single programs, or as 
all ten editable banks in one file. 

Verdict 
One of the marvels of FaderMaster is 
the ability to actively "draw" your own 
controller curves, especially for volume. 
I stress curves because volume should 
not be linear and most computer 
sequencers offering a draw-your-own 
facility make it very difficult, if not 
impossible, to do this. For the volume 
faders alone, this is a very useful device. 
When you start to delve into the 

possibilities of humanizing drum 
machines, altering the parameters in 
effects units, crossfading samples and 
other ideas that inevitably arise as you 
use FaderMaster, it begins to look like 
an invaluable unit. Yes, I have a few 
gripes, especially regarding the neces¬ 
sity of the optional software for edit¬ 
ing the SysEx bank, but quite honestly 
I cannot think of a way in which this 
would be possible otherwise. It simply 
limits the available functions for some¬ 
one with a small hardware sequencer. 

I don't often buy a unit I get to 
review, but there is absolutely no way 
that FaderMaster is leaving my studio. 
If you want real-time control over your 
MIDI devices, get one of these pups. ♦ 

PRICE: $299.50 

MORE FROM: JL Cooper Electronics, 13478 
Beach Ave., Marina del Ray, CA 90292. Tel: 
(213)306-4131. 

PRIVATE 
LESSONS 

The SKE Course is a unique, 36 
hour, self study program packed 
with techniques, tips and recording 
skills. 
You learn virtually everything 
needed to handle sessions with 
confidence, from set up to polished 
mix, in the privacy of your own 
home or studio. This course is based 

Techniques for the Recording 
Engineer," by Keene. 

Include, one time-only (#1-28.95) for 
the text, and (#2-$16.50) for the 
series workbook. 
Cassette Albums ($99.99) each. 

#101 Basic Study Album 
#102 Intermediate Study Album 
#103 Advanced Study Album 

Add $3. shipping per box/album. 
California residents add sales tax. 
Order by phone using Visa or 
Mastercard by calling: 

(818) 407-0744 

Order Yours Now From 

HOME & STUDIO RECORDING 
Music Maker Publications 

22024 Lassen St. Suite 118 
Chatsworth, CA 91311 
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With 49 albums to his credit and countless others on which 
he has appeared, you might think that Chick Corea has said 
all he can say with his music. But his latest effort proves 
this to be a fallacy, and once again establishes him as an 

keyboard players of our time. 
His latest album is no exception. 

Inside Out represents a culmination of 
Corea's artistic vision for his quintet, 
the Elektric Band. "Each record that 
I've done with the Elektric Band has 

incredibly innovative and powerful composer and performer. 
Interview by Scott Wilkinson. 

M
ad hatter studio is 
nestled in a somewhat 
secluded corner of 
Silverlake, a suburb of 
Hollywood, California. 

From the outside, you'd easily pass it 
right by without realizing that much 
musical history has been made there. 
On the inside, however, the warm 
wood-panelled walls are adorned 
with album covers and artwork 
representing a remarkable career 
that spans over two decades. 

An entire organization occupies the 

building, primarily dedicated to the 
music of one man - Anthony Armando 
(Chick) Corea. His prodigious musical 
output is born of compositional, 
performance and improvisational 
skills that seem almost too good to 
be true (as evidenced by his seven 
Grammy awards and 26 nominations, 
including three this year). He has also 
remained a pioneer in the use of music 
technology, playing and programming 
the most sophisticated devices avail¬ 
able throughout his long tenure as one 
of the most celebrated composers and 

gained in group playing richness," he 
says with understandable satisfaction. 
"And this one has a particular group 
playing impact to it. When I wrote 
the music, I knew that the group was 
going to gel like this, because it had 
been feeling really good, even though 
it had been a year since we played. 
I knew that the band was going to 
be ready to cook." 

Apparently, Corea was right about 
that - the playing on the album is 
incredible. Not only is the ensemble 
tighter than ever (which is hard 
enough to imagine), each member of 
the Elektric Band - Corea on keyboards, 
John Patitucci on bass, Dave Weckl on 
drums, Frank Gambale on guitar, and 
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L-R: Chick Corea, Eric Marienthal. John Patitucci, Frank Gambale. Dave Weckl. 

Eric Marienthal on sax - is a monster 
soloist in his own right, with plenty 
of room to stretch out. 

Not that they haven't enjoyed that 
opportunity on previous outings - in 
addition to Inside Out, the Elektric Band 
has three studio albums and one live 
album under its collective belt. The 
playing and writing on all of these 
recordings is exceptional, moving from 
some very inside grooves to some 
very outside harmonies and melodic 
ideas. Not only that, a wonderful trio 
lurks within the band, bringing Corea, 
Patitucci and Weckl together to per¬ 
form and record as the Akoustic Band. 

One verv interesting aspect of Inside 
Out is the manner in which it was 
conceived and produced - from the 
inside out. "This one started without 
anv kind of image references for me, 
no verbal concepts or physical concepts 
of space and time, no poetic images or 
whatever. The way I approached the 
composition was sort of as an impro¬ 
visation. It took me a few weeks to set 
my studio up and come around to the 
beginning of the composition. I com¬ 
posed the whole record in about six 
days, because it was a flow and I just 
kept going with it. Then the music 
flowed as an interaction of the 
emotions of the musicians. 

"After the recording was finished 
[all of one iveek later], we started look¬ 
ing at illustrations and trying to work 
out a way to ground the music in some 
kind of concept or imagery, and that’s 
how we developed the list of titles and 
the cover. For a long time, the pieces 
were known as 'Comp 1/ 'Comp 2/ 
'Comp 3/ 'Comp 4,' 'Comp 5/ and 
'Comp 6.' The musicians got to know 
them by these titles. When we were 
first listening to the music, some of 
the thoughts were toward grandiose 
and classical titles, like 'Fantasy' and 
'Symphony,' that kind of thing. But 1 
thought, 'Gee, I don't want to stick it 
into a formalized classical kind of an 
atmosphere, because that's not the 
way we play the music,' even though 
some it might remind you of classical 
music. So we came up with these titles 
that are more in keeping with the 
spirit of the tracks." 

I must admit that many parts of 
the album reflect an aura of chamber 
music while others seem symphonic 
in their scope (although they also cook 
their buns off). His comments led me 
to think (and ask) about one of my 
favorite topics - musical categories. 
If it's not classical, how would Corea 
categorize his own music? "Well, it 
depends on with whom I'm commu¬ 

nicating. I might use the word 'jazz' 
with some people, but not with other 
people because of what they think 
jazz is. Of course, it degrades a work 
of art to try to say what it is, because 
the actuality of it is itself. So, the way 
to describe music is to put it on and 
listen to it, and that is the music." 

And yet, aren't categories important 
and useful in some cases? "That's a 
ven' interesting question," he ponders. 
"Life and commerce would tend to 
lead us to the answer that they're 
indispensable for problems like which 
bin to put the record in. But from my 
viewpoint as an artist, all that catego¬ 
rizing does is label a creation that has 
already been created and define how 
it gets associated with other creations. 
The whole function of art and creation 
is to make something new, and you 
have the choice of drawing upon old 
forms or not. It's possible to make 
something that doesn't come from an 
association with something else. But 
if someone else looks at it, they may 
say, 'Yeah, well, that looks like a tree 
to me.' So, for me, the usefulness of 
categorization is practically nil. 

"I like to talk about music in terms 
of its emotions," he continues. "For 
instance, I might describe an intense 
piece of music, or music that moves 
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L-R: Frank Gambale, Dave Weckl, Chick Corea, Eric Marienthal, John Patitucci. 

slowly, or music that makes me feel 
incredibly serene, or music that makes 
me feel like dancing These are the kind 
of descriptions and categorizations 
that mean something to me. Even so, 
it's such an individual thing that what 
would make me dance might not make 
the next guy dance." 

THE LEVEL OF technological 
sophistication on Inside Out 
is no less astounding than on 
previous Elektric Band albums. 
This time, however, Corea took 

a slightly different approach. "I put 
together a certain number of synth 
sounds that I played from the Yamaha 
MIDI Grand during the basic tracks, 
and I had a pedal that would bring 
in these sounds. 1 could have just the 
acoustic piano when the pedal was 
off, or I could bring in these additional 
textures with the pedal. I played on all 
of the basic tracks in this way. 

"I recorded the complete piano per¬ 
formance of each basic track directly 
into the Synclavier sequencer, which 
was locked to tape by SMPTE. After 
the baSic tracks were done, I revised 
all of the synth sounds in the sequences 
and basically orchestrated my piano 
part throughout the record. I could 
take those MIDI performances and 
then turn them into synth tracks. It 
turned out to be a very interesting 
way to get the initial feel of the basic 
track performance, along with later 
thoughts of orchestration. 

"I often have thoughts about how 
particular phrases would sound better 
with this sound or that sound after 
I hear my basic track performance. 
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Sometimes I've attempted to replace 
the original performances with synth 
overdubs. But this way, I retain the 
original performance. 

"The other thing that was somewhat 
unusual for me, although I've done it 
a little bit before, was that I worked 
with a programmer, Jay Oliver. I think 
that the way in which we interacted 
was kind of interesting. I gave him an 
idea of how I wanted certain patches 
to feel and respond rather than how I 
wanted them to sound. I asked him to 
help me with this because I knew that 
he had a sensitivity toward this type 
of thing. So I thought we had a pretty 
interesting working relationship. We 
came up with some very interesting 
programming, especially on the TX816." 

Coincident with the release of Inside 
Out is an extended tour schedule 
throughout the US, Europe and Japan 
to promote the album (see the sidebar 
'Inside Out Around The World' for the 
itinerary). As you might imagine, 
touring with that much technology 
poses its own set of problems. 
"Actually, the better we get at it, the 
simpler we make things," Corea seems 
happy to say. "One of the things that 
makes it difficult to use synthesizers 
and various sound devices live is the 
amount of gear that gets put together. 
It was basically getting so heavy that 
it was becoming impractical to tour 
with so much equipment, requiring 
more set up time, road assistance, 
technical assistance, and so forth. 

"But there is a way to simplify 
things. What we had to do was 
rethink our whole touring system. 
Dave's setup at the drums and my 
keyboard setup are the most complex. 
Patitucci doesn't use any synths, and 

neither does Eric. Gambale uses some 
stuff occasionally. So it's really the 
keyboards and the drums. Dave and 
I simplified our setups this past year, 
carved the weight of the whole thing 
in half while maintaining the level of 
sound sophistication. 

"Unfortunately, one of the things 
that I had to do was eliminate the 
Synclavier from my touring outfit. 
The delicacy and size of the instrument 
demanded a lot of care and setup. I 
was mainly using the Synclavier for 
sequences - it's my master sequencer. 
So one of the things we did was record 
our sequences on DAT, although 1 
won't be using many sequences this 
year. As far as sounds are concerned, 
I eliminated certain synths and did 
some sampling on the Kurzweil 250 
so that my setup was much more 
compact." 

WISE WORDS FROM a man 
who's been there and back -
many times. But surely 
technology has made a 
greater impact on Corea's 

music than simply giving his roadies 
hernias. "Synthesizers, sequencers 
and samplers have been in my area 
of music for a long time. I enjoy them 
because there is a bubbling of creation 
that happens. 

"But," warns Corea, "it takes a com¬ 
mitment and an investment of time to 
learn a new piece of technology. And 
I've also discovered that the degree to 
which I understand the workings of a 
piece of gear is directly proportional 
to how well 1 use it. It's possible for 
me to hire Jay Oliver or some talented 
programmer, and say, T want a blues 
sound here and 1 want a trumpet 
sound here,' select the sounds, and 
then just overdub them. However, it's 
another level entirely when I actually 
go into the instrument myself and 
learn something about programming 
it and how I can elicit sounds. 

"Whenever I've spent time program¬ 
ming, I've always come up with sounds 
and ways of music that are an expan¬ 
sion for me. So, that's my key. I mean, 
I can use sounds built by others and 
that's totally valid -1 do that all the 
time. But when I get into it myself, 
my own music definitely expands." 

What about the flip side of the coin? 
How much influence does the musi¬ 
cian have on the development of 
technology? In Corea's position as 
a Yamaha endorsee, I imagined that 



they would ask him what he thinks of 
a new instrument idea, or what he'd 
like to see in a new instrument, but this 
is apparently not the case. "It's more 
or less after the fact that I'm asked 
to have a look at an instrument, and 
those considerations are then used for 
the next product. I think that's pretty 
much how it goes. Unfortunately, I've 
never gotten too close up in the devel¬ 
opment of an instrument, although I 
continue to think that it's a really good 
idea. I guess it's just time consuming 
and it would cost a lot of money for 
the companies to really get deeply 
involved in doing that." 

But feedback from musicians is 
a valuable thing when designing a 
musical instrument, isn't it? "Yeah, 
I think so, too," he agrees. "On the 
other hand, if you put yourself in 
the instrument builder's place, you'll 
notice the variety of different ways in 
which musicians use and approach 
instruments. I think that the manufac¬ 
turers basically try to see what would 
make an instrument with the biggest 
attraction. I also know that some of 
the things I like about certain instru¬ 
ments are not necessarily what 
someone else wants. 

"I'll give you an example. I don't 
particularly like keyboard controllers 
with weighted keys, with the excep¬ 
tion of a real piano like the Yamaha 
MIDI Grand, because they're kind of 
a crutch. There's a weight on each key, 
but the weight is only there to make 
you feel like it's a piano. But when 
you play an organ keyboard like the 
DX7 type of keyboard, it's fulfilling 
it's purpose, which is that of a trigger. 

All it needs is a velocity and points 
at which it's on and off. That to me 
is real. I like synth keyboards with a 
very loose, just on and off action. But 
that's just personal to me. I think the 
consensus is that players like to have 
a weighted keyboard." 

OU MIGHT HAVE noticed that 
Corea expresses his gratitude 
to L. Ron Hubbard in the liner 
notes of many of his albums. 
"Hubbard's been a big influ¬ 

ence on my life since 1968 in a lot of 
different ways," he says forthrightly. 
"Aside from developing Dianetics and 
Scientology, he's also an incredible 
writer of action, adventure and science 
fiction. But it's his artistic sense and 
human sense that are constantly in¬ 
spiring to me. He found an ability to 
reach out to so many people with very 
sophisticated ideas, which set a high 
standard for me." 

Corea illustrates his point, recalling 
his own background, "My musical 
background is in jazz and improvisa¬ 
tion. When I was in school, most of my 
schoolmates were going to dances and 
listening to Elvis Presley, and then later 
the Beatles and so forth. Meanwhile, I 
was studying the music of Bud Powell 
and Charlie Parker, and then later 
Miles Davis and John Coltrane. When 
I began to perform in front of audiences, 
I found that there was a certain way in 
which I could communicate and reach 
people based on this style. But it left 
out, I don't know, 95% of the populace. 
So, I became quite interested in what 
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art has to do with communication. 
"Hubbard set a fine example for me 

with his writings, including his writ¬ 
ings on art. For instance, he wrote a 
series of essays called the Art Series, 
which is a magnificent statement 
of the basics of art. He includes the 
human factor in his philosophy about 
what art is. He defines 'art' as a word 
that summarizes the quality of com¬ 
munication, not so much as some kind 
of a technical thing. And to me, that's 
actually what it is. Music is a commu¬ 
nication - even if it's only a communi¬ 
cation to me or those who like jazz, 
it's still a communication. It's sharing 
an idea and a feeling between one 
person and another. My study of 
Hubbard's works keeps me learning 
new ways and paths, and ideas about 
how to expand myself spiritually as 
a musician as well. 

"If I'm able to come to an under¬ 
standing of my intentions as a musi¬ 
cian and how I want to communicate 
and how I want to make people feel, 
I think it puts my attention on what 
is actually occurring. This makes tech¬ 
nique a servant to communication, 
rather than the other way around. 
It takes an edge off of me trying to 
be such a perfectionist as a technician, ► 
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which results in me playing the piano 
technically better. 

"For instance, you can watch any 
great skilled artist - dancer, pianist, 
whatever - and you go 'wow!' But 
now much attention do they have 
on their bodies? Like none. Look at 
Baryshnikov throwing his body around 
the stage like that. Is he thinking about 
which way his hand moves? God, no. 
He's communicating this wonderful 
emotion through the movement of his 
body, you see. So, that kind of thing is 
clearer to me thanks to Hubbard. It's 
basically what I needed to become a 
more well-rounded musician, because 
I grew up in the pursuit of technique." 

OF COURSE, COREA'S chosen 
tools with which to commu¬ 
nicate his musical ideas, at 
least in the context of the 
Elektric Band, are the synths, 

samplers and sequencers that have 
become so sophisticated. But what 
does he see in the future of these instru¬ 
ments? "I like the trend of companies 
creating new ideas. I think it's great 
when a guy in a company has a new 
idea for a piece of software or hardware, 
or a new instrument or whatever. The 
world keeps getting filled with these 
things, which doesn't bother me at all. 

"On the other hand, I don't like 
planned obsolescence - that is not 
one of the things that I think is great 
in the game. If I had a company build¬ 
ing instruments, I would want to plan 
an infinite existence into them. For 
instance, New England Digital has 
created the Synclavier and they keep 
on refining it, but the basic instrument 
is still the same. You can rely on it 
being there. I like that aspect of it. 

"If any electronic guys are listening 
out there who are developing these 
ideas, one thing that I would like to 
see happen is a simplicity of use, 
fewer wires - fiber optics is a great 
new direction. And a simplicity in 
the user interface. You can't expect all 
users to understand the fine intrica¬ 
cies required to put new devices to¬ 
gether. There should be a department 
in these companies that considers the 
user before a product is designed. The 
product can then be made comfortable 
to use. It's a weak area, I feel." 

This reminded me of the trend 
towards controls such as "brightness" 
that are appearing on some instru¬ 
ments. Such controls actually alter 
several individual parameters within 
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the instrument simultaneously while 
allowing the user to manipulate a 
musically significant aspect of the 
sound with a single control. This leads 
to the idea that technology provides 
greater opportunity to build these 
simplified instruments as it evolves 
into greater sophistication. 

"Yes, that's right," agrees Corea. 
"There will always be lots of levels 
and types of instruments - some that 
are easier, some that are more diffi¬ 
cult. It depends on how deeply some¬ 
one wants to get into it. For instance, 
I don't know that I would be com¬ 
pletely content with a knob that said 
'brightness' without the ability to go 
in and tweak the six parameters that 
it controls. It would be nice to have an 
instrument with both options available. 

"There is one thing I'd like to see," 
he continues wishfully. "I recently 
purchased a Macintosh Portable 
computer, which has helped me stay 
productive on planes and in airports 
where I spend a lot of the year. So, 
now I've got music notation software 
and a couple of sequencers. But in 
order for me to use the laptop as a 
sequencer, I would have to attach a 
MIDI interface, an external synthesiz¬ 
er, and so forth and so on. Can you 
see me in my plane seat trying to get 
all of this stuff together?" The image 
is amusing, to be sure. 

"But it's very possible to put all 
of that in the computer itself. That's 
what I'd like to see. I'd like to be able 
to plug my headphones directly into 
the laptop, take the alpha-numeric 
keyboard out, replace it with a little 
two-octave music keyboard, and 
sequence with a set of sounds on the 
hard disk. I could actually do some 
composing and sequencing while I'm 
on the plane without having to carry 
around a bunch of additional gear. 
Now, I don't know how big a market 
there is for that kind of a setup, but 
that's something I would like to see 
for the musicians on the road." 

And what about Corea's own future? 
"1990 is going to be a year of perfor¬ 
mance for us with the new Inside Out 
music, and some new Akoustic Band 
repertoire. In fact, we're going to try 
to include a few trio pieces in the 
Elektric Band concert, since the three 
of us are there anyway. 

"Compositionally, I'm working 
on a piece for Eric Marienthal's new 
record, on which I'm also going to 
play. I'm also working on a piece for 
Dave Weckl's new record. It's a special 
track that he's invited Steve Gadd to 

play on. So it will be the two of them, 
plus Anthony Jackson on bass and 
Jay Oliver playing synths. I'm going 
to carve a piece out for that ensemble, 
which should be a lot of fun." 

IN FACT, COREA was eager to get home and work on these projects 
after our conversation. But before 
he could do that, he was scheduled 
to give another interview over the 

phone to a Japanese magazine. As he 
was finally leaving (an hour later), he 
popped his head into the office where 
I was finishing up my business and 
said with an impish grin, "Listen to 
this! The interviewer just said to me, 
'We are very concerned. The new 
album is so perfect, we're afraid that 
the band will break up.' I told him not 
to worry, we're not breaking up. I'm 
sure that the Elektric Band will be 
around for a while." 

I was very glad to hear that, since 
I really dig the band's sound, and I'm 
sure that Corea has more to commu¬ 
nicate within that particular context. 
He seems almost compelled to con¬ 
tinue creating music that expresses 
his inner self to the outside world, 
and I, for one, hope that the channel 
of communication remains open. ♦ 

INSIDE OUT OF THE GEAR 

Even though Corea has scaled down his 

equipment setup for the tour, it took a lot 

of electrons to make Inside Out. Here’s 

a list of the gear used on the album: 

CHICK COREA 

Yamaha MIDI Grand Piano 
Yamaha TX816’s (2 racks) 
Kurzweil 250 
Kurzweil PX-1000, GX-1000, 
SX-1000, HX-1000 Expanders 

Synclavier 
Korg M1R 
Roland D-550 
Roland Super Jupiter 
Mac SE computer 
Studio Master Mixing Console 
Tannoy SRM-10B Monitors 

DAVE WECKL 

Simmons SDS 5 & MX1 
Hill Multimix 16 Channel Mixer 
Akai S900 Sampler (2) 
Barcus Berry 2MC 
Signal Processors (2) 
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“Think of it as a kind of alternate America - a 1980 that 
never happened. An architecture of broken dreams.” 
Wisdom by William Gibson; Reviews by Yung Dragen. 

ACTUALLY, THIS MONTH it feels like 
several 1980s happened - some just 
have a stronger presence here in the 
'90s than others. This month's tapes 
include fairly normal pop and jazz, 
new age, classical performed on synths, 
a warped cross between pop and 
strange electronics, and some original 
works - a pretty good cross-section of 
Hi-Tech Music. 
And then there's the small but 

undeniable industrial movement. The 
Bauhaus crowd of the past celebrated 
technology in their architecture and 
visual arts. The "Power Electronics" 
or "Cyberpunk" movement of today 
acknowledges it (without necessarily 
glorifying it) in sound. One such indus¬ 
trial soundmaster is Brian T. Tibbs. 
His riveting tape - Changeling. To quote 
Brian's letter: 

"In my music I try to address the 
confrontation of man with his own 
industrial creations, how this interac¬ 
tion leads either to destruction or 
assimilation, and how industrial man 
remembers his natural origins. To do 
this, I assume the persona of The 
Changeling. This character is based 
loosely on the mythological notion of a 
changeling as a grotesque non-human 
child left in the place of a human child. 
The Changeling personifies industrial 
man in the following ways: 
1. As man having assimilated, or been 
assimilated by, his own machinations; 
2. As man having adapted to, or even 
become dependent upon, his industrial 
squalor; 
3. As man now having the capacity to 
affect his own evolution and become 

not what Mother Nature intended." 
The resulting tape is full of sampled, 

mutated voices (many with metallic 
images riding over top) that piece 
together more a description of a scene 
or point in time than a linear story, 
underscored with strong, hypnotic 
rhythms. It's one of the best (and most 
listenable) in the genre I've heard. The 
concept - this particular "alternate 
America" - is one of the scariest. 

And on that happy note, let's see 
what the other parallel universes have 
been up to: 

- Ditto/Texas Electric: "Original" is 
the first word that comes to mind. 
"Demented" is the second. In this alter¬ 
nate universe, Texas garage musicians 
were handed synthesizers and got 
into avant garde instead of the guitars 
and rock 'n' roll that confronted them 
in our particular version of reality. 
And in such a universe, Ditto would 
be considered a seminal influence. Big 
synths with a bit of swamp. The sec¬ 
ond side, "Parlor," is even soothing in 
spots (in an unsettling way). Good 
and fresh - but definitely weird. 
- George Barry/Consuming Passions: 
A pair of poppish white reggae tunes 
done quite well. 'Just Lust' is a good 
crossover tune. The humorous 'On the 
Island' is slightly marred with random 
timbale fills. A reasonable ruff-rock 
posing number, 'Will to Power,' has 
good guitar, shuffling Simmons fills, 
and an interesting piano-like "chunk" 
sound on the turnarounds. The ballad 
'Passion' is fairly standard with the 
exception of the surreal feedback elec¬ 

tric piano. One guy with synths, PCM, 
drum machine, and guitar - a pretty 
good effort. 
- Michael Loveless/ Realm Beneath the 
Oaks: An alternate '70s universe. I'm 
reminded of some of the early French 
progressive releases on the Egg label, 
such as OSE or Richard Pinhas (of 

Michael Loveless 

Realm Beneath 
the Oaks 

Heldon) in his mellower moments. 
Translated, this means we get spacey, 
meandering tonal electronics with 
monophonic Minimoog melodies, plus 
some nice heavily-reverbed, almost-
random wooden percussion. Won't 
change your life, but it's pleasant and 
relaxing. 
- Walter Dana/Opi/s 47 & 48: Mr. 
Dana is a very special man. A famed 
composer originally from Poland, he 
has been spending his semi-retirement 
in Florida with a grand piano, several 
pieces of MIDI gear and a multitrack, 
continuing to compose and orchestrate 
original works. Opus 48 is entitled 
'Melodies,' but shows a concept of 
melody different than that of the main¬ 
stream. Instead of one voice taking the 
lead and the others supporting, typi¬ 
cally three voices (most often piano, 
string section, and an FM wind instru¬ 
ment) either call and respond, go their 
own separate ways, or jealously vie for 
attention. Opus 47 ('Four Seasons') is 
not as competitive, but no less multi¬ 
minded. Interesting is the contrast 
between playing acoustic piano (which 
I could listen to Dana do for hours) 
and sampled piano - it becomes obvi¬ 
ous what we're missing in the sam¬ 
pled translation. Advice: Lower the FM 
wind sounds in volume and/or add a 
judicious amount of reverb to make 
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ambient sounds. 
- Kablamachunk!/ Well...There It Is: 
Heavy déjà vu listening to this - I 
swear I've heard these hooks before in 
my favorite post-New Wave power¬ 
pop records of the late '70s/early '80s. 
Strong, interesting, and fun. Lots of 

samples (silly and realistic), good gui¬ 
tar, warm sound (Pultec tube EQ and 
EMT plate reverb wrap around an 
Alesis Quadra Verb), excellent produc¬ 
tion. See? "Pop" doesn't have to be a 
dirty word... 
- Hank Crimson /Evergreen: Jim 
Dimino's alter-ego Hank makes his 
second appearance, this time as a big, 
happy, sloppy, blues/country guitarist/ 
vocalist (as opposed to the '50s/'60s 
rocker Hank played in Back From 
Eternity). The recording is a bit distort¬ 
ed and cluttered, but it is lotsa fun. 
- Joe Nastasi /Closed for the Season: The 
vocals are strong, but almost all other 

JOE NASTASI 

CLOSED FOR THE SEASON 

elements (stiff drum machine, over-
reliance on organ and DX Rhodes synth 
timbres, etc.) sell this light-headed rock 
effort short. This is the type of material 
that needs a band of humans to breathe 
some animation into it (so much for 
machines dominating the '90s. ..). 
- Continuum/Yon Tell Me: Okay, I'll 
tell you - this is some of the best jazz 
fusion I've heard, bar none. The bass 
(Steve Billman) and synths (Craig 
Ochikubo) particularly kill. On the very 
slight downside, Alfred Garcia's guitar 
could occasionally use a bit more tail 
on the notes - he sounds a little tight 
and choppy at times. Of special note is 
how relaxed the feel is for a studio 
recording. 
- Meterpool /Time Passed, Time Forward: 
I didn't have to read the letter or look 
at the liner notes to guess that this 
outfit (Gary R. Weisberg and Tom 
Valdez) exist for multimedia and 
industrial soundtracks. To quote their 

METERPOOL 

TIME PASSED. T/ME FORWARD 

blurb, they "combine New Age, jazz, 
and pop sensibilities in this up-tempo 
and energetic release [that ranges] 
from the danceable rhythms of 'One 
Oh One' to the textural introspection 
of 'After Math' to the mainstream 
drive of 'Promise.'" Music for yellow-
tied MBA types (or IBM PS/2 ads). 
- Paul Adams/ Various Waves: Guitars 
(mostly acoustic), synths and natural 
sounds mix together to form a lush 
(albeit sometimes syrupy) aural wall¬ 
paper. Wanna do New Age but can't 
think of anything beyond the appro¬ 
priate arpeggios and string washes? 
Check this out. 
- The Shocking Pink Dinosaur/ 
Dorfitude: I honestly try to avoid plug¬ 
ging friends in this column, but it's 
hard to contain my enthusiasm for this 

single. Imagine, if you will, deep solid 
drum sounds à la heavy metal bul 
played to a hip-hop beat and aug¬ 
mented with algorithmic composition 
(the bass drum work in particular gets 
dizzying at times). Intertwined pointil-
listic melodies that sound like a fusion 
between Scarlatti (and other Baroque-

TSPD - The Shocking Pink Dinosaur 

era composers) and minimalists like 
Philip Glass are played mostly with a 
variety of heavily fuzzed plucked gui¬ 
tar notes (and some samples, for good 
measure), plus sampled found sounds 
and voices over the top. The normal 
bass guitar or synth is replaced with 
the word 'Dorf' pitch-shifted down 
an octave or two and time-stretched 
over the duration of the piece, with 
the fade-out consisting of a final, furry 
'...fffffff.' The video (which will pub¬ 
licly premiere on MTV's 120 Minutes 
the first Sunday in April) is even more 
unique - a "must" experience. 

1 still don't have a finger on this new 
decade - send some more tapes and 
help me figure it out. ♦ 

Contact addresses: 

Brian T. Tibbs. 250 East 35th Street, Apartment D, New 
York. NY 10016. 

Ditto c/o Ditto Records. POB 49124. Austin, TX 78765 

Tel: (512) 454-7074. 

George Barry, Tel: (516) 366-0984. 

Michael Loveless. 7317 Holly Hill, #1105, Dallas, TX. Tel: 

(214) 692-7509. Tape costs $8. 

Kablamachunk! c/o STF Records. POB 20696, London Ter¬ 

race Station, New York, NY 10011. Tape costs $696 ppd. 

Walter Dana, 824 3rd St., Miami Beach, FL 33141-1317. 

Hank Crimson aka Jim Dimino, c/o Beyond Productions, 

PO Box 1954, Cambridge, MA 02138 

Continuum c/o Ochimancia Records. POB 3178, MTB 

Hills, CA 90640. Tape costs $6. plus $2 s/h. 

Paul Adams c/o Lakefront Productions (yes, they’re the 

custom guitar luthiers), 2720 N. Knoxville, Peoria, IL 

61604. Tape costs $10. 

Joe Nastasi c/o The Sorcerer's Apprentice, 156 17th 

Avenue. Bricktown, NJ 08724. Tape costs $9. 

Meterpool c/o Gary R. Weisberg, 603 2nd Street, 

Petaluma, CA 94952. Tape costs $10. 

The purpose of Readers' Tapes is to expose the MT 

readership to the work and thoughts of their peers, so 

that they can compare notes and maybe further their 

own art. We also try to have tun from time to time Send 

your tape, price, equipment list, comments, and a photo 

to: Readers' Tapes, Music Technology, 22024 Lassen 

Street, Suite 118. Chatsworth, CA 91311. 
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Yamaha SY77 
Performance Synthesizer 

The first in a new generation of Yamaha synths arrives just in time to ring modulate 
in the new decade. Will the SY77 set the pace for synth development in the ’90s? 

Review by Simon Trask. 

THERE'S NO GETTING around 
it. The DX7 is the synth for 
which Yamaha will always be 
known first and foremost. In a 
sense, every subsequent FM 

synth has existed in the DX7's shadow, 
despite the many improvements made 
to the original spec along the way. 

Both a blessing and a curse for the 
company, the now venerable DX7 still 
holds a unique position in the history 
of the synthesizer. But then, it came at 
a unique time - the transition from 
analog to digital synthesis. Clear fore¬ 
sight placed the company at the van¬ 
guard of that transition. 

Now that everyone's working with¬ 
in the realms of software and digital 
technology, can anyone get far enough 
ahead in the game to pull the same 
stunt that Yamaha did in the early 
1980s? Because they achieved so much 
with the original, people are bound to 
assess any next-generation synth from 
Yamaha against the DX7's success. 

Nevertheless, the SY77 inarguably 
embraces the workstation approach that 
seems to be an essential part of the 
contemporary synth: 16-track sequencer 
(16,000 notes), 3.5" DS/DD disk drive, 
digital multi-fx, 16-part multitimbral 
capability and a dedicated drumkit. 

So the question on everyone's mind 
is, "Will the SY77 be the DX7 of the 
'90s?" This could be taken to mean, 
"Will it leapfrog the competition both 
sonically and technologically," or "Will 
it be the hardest synth in the world to 
program?" Well, let's have a look... 

I Hear Voices 
Essentially, Yamaha has expanded 
"traditional" FM synthesis and called 
it "Advanced Frequency Modulation" 
(AFM). This is combined with Yamaha's 
sample playback technology called 
"Advanced Wave Memory" (AWM2). 
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The two synthesis methods are inter¬ 
active, and digital filtering has been 
added to each section. The interactive 
bit means that you can use an AWM2 
sample to modulate any AFM operator 
(carrier or modulator), and/or use the 
AFM output as an AWM2 “sample." 
Yamaha calls this "Realtime Convolu¬ 
tion and Modulation" (RCM) synthe¬ 
sis, but perhaps we can forgive them 
for that. 

Each Voice (Yamahaspeak for "pro¬ 
gram" or "patch") can consist of up to 
four Elements (an Element being a 
complete AFM sound or a complete 
AWM2 sound). The AFM and AWM2 
Elements are paired: 1 & 3 and 2 & 4 
(AFM and AWM2 respectively in each 
case). Each AFM Element uses its 
paired AWM2 Element as a modulation 
input, so you can't use more than one 
AWM2 sound to modulate the opera¬ 
tors within an FM algorithm. You can 
use that single AWM2 sound on any or 
all of the six operators, providing they 
have a spare modulation input. 

You can choose one of 11 possible 
combinations of Elements: 1, 2 or 4 
AFM mono; 1 or 2 AFM poly; 1, 2 or 4 
AWM poly; 1 AFM + 1 AWM; 2 AFM 
+ 2 AWM; and Drum Set, which allows 
you to select and program a keyboard 
drumkit configuration from the AWM 
samples. The SY77 divides its polypho¬ 
ny 16:16 between the AFM and AWM2 
sections, so with 1 AFM+1 AWM you 
have 16 notes, while you have eight 

notes if vou double the Elements (2 
AFM +2 AWM). 

There's much that will be familiar 
about the SY77's AFM section to those 
of you who already know FM through 
the DX series. The carriers, modulators 
and algorithms are still present, as are 
the operator level settings, operator 
envelopes, LFO, pitch envelope and 

“With the accessible front end 
that Yamaha has given AFM and 
its user-friendly combination 
with AWM 2 samples, there ’s 

really no reason to be 
frightened of (A)FM anymore.’’ 

associated parameters. But program¬ 
ming on the large LCD screen is much 
easier than it's been in the past. 

There's far more to justify the SY77's 
Advanced FM moniker than its ability 
to use AWM2 sounds as operator mod¬ 
ulation sources. For a start, each oper¬ 
ator has two modulation inputs. One 
is taken up when another operator is 
functioning as a modulator in the algo¬ 
rithm, but that still leaves the other one 
free for a noise waveform input or the 
AWM2 input. If no operator is acting 
as a modulator, you can use both noise 
and AWM2 as modulation inputs. 
The SY77 also ups the number of 

feedback loops from one to three and 

makes them configurable, an advance 
that allows much greater timbrai rich¬ 
ness. And not only has Yamaha in¬ 
creased the number of algorithms from 
32 to 45, but they've revamped the 
operator configurations, coming up with 
a good deal more variety, complexity 
and sophistication in the process. 

Other new features that justify the 
AFM tag include: 4-breakpoint scaling 
of each operator's output level, allow¬ 
ing more flexible volume and timbre 
enveloping across the keyboard; six-
segment envelope generators with ini¬ 
tial delay and selectable loop point; and 
a sub LFO in addition to the main LFO, 
used to control pitch modulation only. 
The AFM sound can be routed 

through its own pair of fully-program-
mable digital filters (0Hz-22.43kHz cut¬ 
off). Either or both of the 12dB/octave 
filters can be used. Filter 2 is always 
low-pass and filter 1 is switchable 
between low-pass and high-pass. The 
AWM2 section has an identical pair of 
digital filters. In fact, a four Element 
Voice can make use of up to eight filters 
at once - selecting an AFM Element as 
an AWM2 "sample" allows you to 
route its output through that second 
pair of filters. 
The AWM2 section allows you to 

select one of 112 sixteen-bit linear 
samples, recorded at 32kHz or 48kHz. 
AWM is the sound-modeling technol¬ 
ogy that Yamaha has used with great 
success as the basis of their Clavinova 
digital pianos, so it's only natural that 
FM and AWM should meet at some 
point. However, in this case the AWM 
sounds are programmable. .. 

The quality of the AWM2 sounds is 
very impressive, but this isn't surpris¬ 
ing when you consider that AWM 
technology interpolates between sam¬ 
ples to simulate changes in a sound's 
harmonic content. For instance, you 
can hear the difference in 'Preset 1 
AOI: Grand Piano,' where the decay of 
the notes is quite natural, suffering 
from none of the thinning of tone that 
results from sample looping typically 
used when memory is at a premium. 
So what sort of source sounds do 

you get in the AWM2 section? Well, 
there are plenty of acoustic instru¬ 
ments: piano, trumpet, muted trumpet, 
horn, flugelhorn, trombone, flute, clar¬ 
inet, tenor and alto saxes, violin, pizz, 
strings... In the bass department there 
are fretless, wood, thumping and pop¬ 
ping, and a punchy synth-bass. Then 
you have various tuned percussion 
(vibes, marimba, etc.), several blown 
bottles and breathy sounds, some spiky 
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Thank You, Lord for the straw and (I 
Thank You, Lord for the car - pcnt-c 
Thank You, Lord for the robe and I 

name Beth - Ie - hem.-
name Gal - li - Ice. 
name Cal • va - ry. 

Laser-sharp music notation for 
IBM-PC and EGA/CGA/Hercules 
HP-LaserJet / Epson dot-matrix 
Real-time MIDI transcription 
Automatic rhythm analysis 
Standard MIDI files 
Mouse-driven menus 
Five laser text fonts 
Two laser music fonts 
Built-in sequencer 
MPU-401 interface compatible 
True WYSIWYG graphics 
Arcing ties and slurs 
Variable beam slanting 
Automatic key signatures 
Complex time signatures 
Extensive editing options 

Ask your local dealer for L.M.P 
or order direct from: 

TEACH Services 
182 Donivan Road 
Brushton, NY 12916 

(518) 358-2125 
$5.00 S&H Visa/Mastercharge/COD accepted 
NY residents add 7% sales tax 
Dealer inquiries welcome 

► metallic percussive sounds, struck 
piano strings, sax breath, a booming 
Japanese temple drum, delicate koto 
and shamisen, and a selection of trian¬ 
gle, sawtooth, pulse and digital inhar¬ 
monic waveforms. 
Rounding out the samples are 20 

drum and percussion sounds, mostly 
standard kit with a few Latin sounds 
thrown in. They're punchy, tight and 
clean, and when tuned around and 
used with other percussive samples in 
the Drum Sets (see below), they form 
a passable collection. 

As an alternative to AFM and AWM2 
Elements, you can assemble Drum 
Sets for individual Internal patches by 
selecting any one of the SY77's 112 
AWM samples for each note on the 
keyboard. Additionally, you can pro¬ 
gram a complete set of effect parame¬ 
ters specifically for the Drum Set, and 
designate a controller to control the 
overall volume level of the Set. 

Overall, there's plenty of clarity, 
detail and vitality in the sounds, and 
where characteristic attacks are need¬ 
ed (on some of the brass sounds, for 
example) they are present for the most 
part. The tenor and alto saxes were 
the only samples that struck me as a 
bit lackluster. 

In short, the SY77 can produce the 
full gamut of sampled, synthesized 
and sampled-plus-synthesized sounds 
that we've come to expect from today's 
synths, but it goes beyond the sonic 
vocabulary of existing synths with the 
sophistication of its new AFM section. 
And while programmers will love the 
SY77, it's not an abstruse instrument 
in the way that the DX7 was. 

Pan Handling and Beyond 
The SY77's panning capabilities have 
to be among the most sophisticated 
available. As an alternative to static 
pan positions for each AFM and 
AWM2 Element within a Voice, you 
can draw on a range of preset and 
user-programmable dynamic panning 
effects, and you can have up to four 
such effects going at the same time 
within a Voice. For each programmable 
effect, you can specify pan source 
(velocity, note or LFO) and depth 
together with a six-stage pan envelope 
and a ten-character name. 
Yamaha introduced microtuning on 

the DX7II, and they're not about to 
ignore it on the SY77. As well as allow¬ 
ing you to create two tunings of your 
own, Yamaha's new synth provides 
you with a choice of pure major, pure 

minor, mean tone and Pythagorean 
(with any pitch in the octave as root 
note in each case), Werkmeister, 
Kirnberger, Vallotti, quarter- and eighth¬ 
tone and more. You can also specify 
tuning on/off for each Element. 

The last stage in the sound chain is 
digital effects processing. The SY77's 
four effects processors are divided into 
modi, mod2, reverbl and reverb2, and 
can be configured in any one of three 
ways. Voices are routed through a com¬ 
prehensive bussing scheme through 
either, both or neither of two Groups, 
which are effectively inputs to the dig¬ 
ital effects section and "hard-wired" to 
a pair of stereo audio outputs. 

Each of the two mod processors can 
be set to stereo chorus, stereo flanger, 
symphonic, tremolo or off. The reverb 
processors have a much larger number 
of effects to choose from: in addition to 
hall, room, plate, church, club, stage, 
bathroom (honestly), tunnel and metal 
reverbs, there are various delay and 
echo effects, distortion, tone control 
(rough and ready EQ) and combina¬ 
tions of reverb and delay, reverb and 
distortion, distortion and delay, tone 
control and delay... Scarcely any of 
these effects have more than three 
parameters to their name, and none 
have more than four. No wonder there 
are so many different effects and effect 
combinations. Disappointingly, the mod 
effects seemed on the weak side, while 
the reverb and associated effects are 
usable as far as they go, which isn't as 
far as you might like. 

Front and Rear 
Yamaha has given the SY77 a 61-note 
synth-style keyboard which is sensi¬ 
tive to attack velocity and channel 
aftertouch and has a pleasantly chunky 
feel to it. 
The front panel has been well 

thought out, with the different function¬ 
al areas clearly organized. The center¬ 
piece is a 60x240-dot (8x40-character) 
backlit LCD screen with easy-on-the-
eyes blue shading and adjustable 
contrast. Related parameters can be 
grouped in a single display, graphic 
editing of envelopes is possible, and 
edit pages within a Mode and Voices 
within a Bank can be listed. The SY77 
adopts a now familiar method of oper¬ 
ation, with eight Function soft-buttons 
below the LCD to activate various 
functions and parameters. In addition 
there's just about every edit control 
possible: date slider, infinite rotary 
wheel, "±" buttons and numeric key-

50 April 1990 



pad, together with Page left/right and 
cursor left/right/up/down buttons. 

Also on the front panel are card slots 
for Voice/Multi RAM and ROM cards 
and waveform ROM cards (like Korg's 
M and T series, the SY77 can access a 
library of samples on card). The SY77 
comes with 128 Preset ROM Voices and 
capacity for 64 Internal RAM Voices, 
and can access a further 64 Voices from 
ROM and RAM cards. 

Finally, on the rear panel are MIDI 
In, Out and Thru jacks, knobs for 
adjusting LCD contrast and the on¬ 
board sequencer's metronome click out¬ 
put level, a dedicated breath controller 
input, dedicated volume footpedal 
and sustain footswitch inputs, program¬ 
mable footpedal and footswitch inputs, 
headphone output and two pairs of 
stereo audio outputs plus the power 
on/off button. 

Sequencer 
Sixteen-Part multitimbral configura¬ 
tions of Voices can be defined for use 
with the SY77's onboard sixteen-track 
sequencer or for remote sequencing 
from an external MIDI sequencer, with 
dynamic allocation of the synth's 
polyphony across the Parts. As well as 

selecting a Voice for each Part, you can 
set several control parameters, includ¬ 
ing pan settings and effects settings as 
you would for a Voice. The effects 
apply to all 16 Parts, with effects rout¬ 
ing per Part determined by the output 
buss scheme. 
Yamaha has come up with a very 

workable and practical sixteen-track 
sequencer for their new synth. You 
record a single song at a time, up to 

“While programmers will love 
the SY77, it’s not an abstruse 
instrument in the way that 

the DX7 was.’’ 

999 bars in length (memory provid¬ 
ing), using the 16 track buttons to 
select the Record track (its LED turns 
red) and to mute specific tracks (LEDs 
flash green-yellow). Active recorded 
tracks are indicated by continuously 
lit green-yellow LEDs. The same color 
coding is used by the SY77 when it 
comes to sequence editing, with the 
LEDs of the track(s) to be edited turn¬ 
ing red when you select them. 
Tracks 1-15 are linear recording 

tracks, with a two-bar count-in for real¬ 
time recording at 96ppqn resolution. 

Recording modes available for these 
tracks are real-time replace or overdub, 
step-time and punch in/out (with pre¬ 
defined punch points). The sequencer 
can record and playback any operation 
you do on the synth (presumably as 
SysEx data) in real time, including any 
voice edits, button pushes, and menu 
changes. Track 16 is reserved for play¬ 
ing patterns recorded in the separate 
Pattern mode. To play patterns back 
within a Song, you must chain them 
together in track 16 within Song Edit 
mode. Once you've constructed a pat¬ 
tern chain, you can copy it to any other 
track, where it becomes continuous 
data. You can also copy an individual 
pattern directly into any of track 1-15 
and extract into a pattern any portion 
of one of these tracks (up to the maxi¬ 
mum pattern length of 32 bars). Step¬ 
time recording and editing of patterns 
is also possible. 

The step-time recording and editing 
screens allow you to scroll forwards 
and backwards to any bar within a 
track. If you're into odd and constantly-
changing time signatures, you'll be 
glad to know that the SY77 allows you 
to specify a different time signature 
for each bar, chosen from the ranges 
1/4-8/4,1/8-16/8 and 1/16-32/16- ► 

HEY FREDDY, 
YOUR CDs 
ARE READY. 

Give Us A Gill. 

(513) 681-8400 

CASSETTE, C.D. & RECORD MANUFACTURING & PACKAGING 
2832 SPRING GROVE AVENUE • CINCINNATI, OH 45225 
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• Fast Bulk Buffer Timbre Bank loading from Timbre Data Base 
• Separate Bulk File Converter (presently converts Dr. T formats to ProPatch1") 
• CM version handles L/A modules (MT-32, CM-32L, CM-64, RA-50) and PCM 
modules (CM-32P, CM-64). 

• AND MUCH, MUCH MORE...CALL OR WRITE FOR MORE INFORMATION!! 

PROPATCH™ GENERAL FEATURES: 
• Context-Sensitive Help System, with Help for each parameter on data screens 
• Unique Data Base for all Timbre, Patch, and Setup data contained in only 3 tiles, 
greatly simplifying data backup (stored alphabetically for faster user access!) 

• Easy to use, Window-style user interface 
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ProPatch™MT 

NOW SHIPPING 
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East Coast MIDI BBS 
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► surely enough to please anyone. 
In step record, durations can be 

selected by scrolling through musical 
notes in an onscreen parameter field, 
or by selecting a duration more direct¬ 
ly by pressing the relevant button in 
the numeric keypad (each of these but¬ 
tons has a graphic note value inscribed 
above it). You can choose whether 
your notes will be normal, staccato or 
slurred, and select one of four pro¬ 
grammable accent levels for each step. 
A graphic representation of a key¬ 
board in the lower half of the step¬ 
record screen allows you to see what 
notes you've played when you scroll 
through a track. 

Step-time record is permanently in 
overdub mode, so whenever you play 
notes, they're entered at the current 
step with the currently-selected dura¬ 
tion. Step-time edit works a bit differ¬ 
ently, allowing you to switch between 
the graphic keyboard to help you see 
what the notes are at a particular step 
and a MIDI event list. 
The Song Edit Job page provides 

access to 16 comprehensive editing 
functions, a number of which operate 
on user-definable portions of individ¬ 
ual tracks. These functions include 
crescendo or diminuendo, filtering out 
specific MIDI data such as aftertouch, 
and shifting a whole track forward or 
backward in time by up to ±99 clocks. 

Finally, the SY77's sequencer is able 
to read sequences from disk that are 
stored in Yamaha's NESQ and ESEQ 
formats, allowing you to load sequences 
recorded on other Yamaha devices such 
as the QX3 and QX5 FD sequencers 
and the V50 FM synth. 

Verdict 
When Yamaha unveiled FM synthesis 
in the first half of the '80s, they effec¬ 
tively issued a challenge to other man¬ 
ufacturers: produce a synthesis system 
that provides the same degree of sonic 
detail and clarity. The response to that 
challenge has been unfolding through¬ 
out the rest of the decade, and, as 
we've reached the close of that decade, 
it seems like a good time to survey 
what's been happening to the synthe¬ 
sizer post-DX. 
When Roland eventually broke 

Yamaha's dominance of the synth mar¬ 
ket, they did it with another instru¬ 
ment that laid the ground rules for 
other manufacturers to follow. The D-50 
combined sampled instrument attacks 
with traditionally-conceived synthesis 
transplanted to the digital domain, 
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which was a logical move on two 
counts. 

First, FM synthesis had imparted a 
new degree of instrumental realism to 
synthesis, primarily with the amount 
of sonic information it was able to 
convey in the attack segment of the 
sound. Of course, this is the segment 
which plays a large role in differenti¬ 
ating one instrument from another -
even from staccato notes, you can tell 
a trumpet from a guitar from an oboe. 
The D-50's use of samples subsequent¬ 
ly brought the attack segment of its 
sounds that extra degree of realism. 

Second, while many musicians liked 
what they heard from FM, the unfamil¬ 
iar ins and outs of its programming 
structure proved much less attractive 
to them. By transplanting familiar 

“AFM is capable of producing 
full, warm, luscious pad-type 
sounds and fat, warm, punchy 

analog-type bass sounds 
which old-style FM could 

never produce.” 

analog-derived concepts to the digital 
realm, Roland achieved a certain con¬ 
tinuity with their past analog synths. 
Subsequently Korg came along with 

the Ml, which extended the sample 
principle to include not just attack seg¬ 
ments but complete instrumental sam¬ 
ples - at the same time expanding the 
range of samples available by allow¬ 
ing additional sounds to be read from 
plug-in PCM ROM cards. Now, the 
sample input board for Korg's T-series 
synths represents the latest logical 
extension of this development, freeing 
musicians from reliance on sample 
cards provided by the manufacturer. 
At this rate, synth and sampler will 
become one (can the day be far off?). 

Like the D-50, Korg's M and T-series 
synths stick closely to traditionally-
conceived synthesis. Meanwhile, con¬ 
firming the prevailing trend, 1989 saw 
the emergence of Ensoniq's strongest 
synth yet, the VFX, which also combines 
samples with traditionally-conceived 
synthesis, although it's more akin to a 
Matrix 12 than a Jupiter 8. 
So where do these developments 

leave Yamaha and the SY77? In a way, 
the relationship that has developed 
between samples and synthesis (not to 
mention the advent of affordable sam¬ 
pling) during the '80s has worked in 
Yamaha's favor, by removing the onus 
on synthesis systems to come up with 

realistic recreations of “real" instru¬ 
ments. FM synthesis has probably come 
closer to achieving that aim than any 
other system, admittedly with varying 
degrees of success, but programming 
those sounds was by no means straight¬ 
forward. How much easier it is to plug 
in a sample card - which is exactly 
what you can now do on the SY77. 
What about that other "develop¬ 

ment" - the retention of a traditional 
model of synthesis? Well, seven years 
since the introduction of the DX7, it 
isn't strictly analog-style synthesis that 
can claim to be traditional any more. 
Thanks to Yamaha's persistence with it 
over the years, FM synthesis has passed 
the "future shock" stage and created 
its own tradition. Combined with the 
accessible front end that Yamaha has 
given AFM and the SY77 (courtesy of 
the synth's large LCD screen, sensibly-
presented programming structure and 
clearly thought-out front panel) and its 
user-friendly combination with AWM2 
samples, there's really no reason to be 
frightened of (A)FM anymore. 

There are other important points to 
be made about the SY77. It should be 
clear that Yamaha has given it all the 
technological knick-knackery expect¬ 
ed of the contemporary "workstation" 
synth, so you need have no fear of los¬ 
ing out there. But, more importantly, 
Yamaha has integrated the AWM2 sec¬ 
tion of the SY77 with a much-enhanced 
FM synthesis section - which can, in 
turn, use the output of the AWM2 sec¬ 
tion as a modulation input to its oper¬ 
ators. It's also worth bearing in mind 
that AWM is more than simple sam¬ 
pling, so the SY77's samples have a 
greater degree of realism and respon¬ 
siveness to them than straightforward 
samples. 

Ultimately, it must be the AFM sec¬ 
tion on which the SY77 stands or falls. 
It's easy to be cynical and laugh at the 
fact that Yamaha is still using FM after 
all these years. But the "A" in front of 
the "FM" is more than wishful think¬ 
ing. In pure sound terms, AFM is 
capable of producing full, warm, lus¬ 
cious pad-type sounds and fat, warm, 
punchy analog-type bass sounds that 
old-style FM could never produce, 
introducing a new breadth and rich¬ 
ness to FM synthesis. Also included 
on the sonic menu are metallic sounds 
that can be warm and rich or cold and 
harsh, the familiar DX-type bright, tin-
kly electric pianos but also seductively 
dark and warm electric pianos, fat and 
punchy brass sounds, rude and dirty 
organ sounds, silky smooth strings 



ind all of the harsh, ugly, cutting FM 
sounds you could wish for. 
There was more than one occasion 

when 1 thought 1 was listening to a 
sample, only to find out that it was an 
AFM sound. In fact, many of the 
5Y77's preset sounds use the 1 AFM + 1 
WM combination, but don't construe 
:his as an attempt on Yamaha's part to 
Tide shortcomings in the AFM section. 
In the light of its new and expanded 
set of algorithms, 16 operator wave-
'orms, three assignable feedback loops, 
dual modulation inputs per operator 
md ability to accept AWM2 sample 
sounds as modulation sources, and the 
:ar more user-friendly programming 
jccess provided by the SY77, AFM 
deserves to be considered afresh. Bring-
ng the AWM samples into the picture, 
he SY77 is also good at the breathy, 
;wirling, ethereal sounds. 
1 must say that I found the SY77's 

digital filtering, and in particular the 
'esonance, a little disappointing after 
he Waldorf MicroWave's rich, power-
ul analog filtering (see the review of 
he MicroWave elsewhere in this issue). 
However, it does add an extra dimen¬ 
sion to AFM (well, maybe half a dimen¬ 
sion), particularly when it comes to 
alter sweeps. I'd also say that the digi¬ 
ti effects aren't the most exciting 
ispect of the SY77, but they're ade¬ 
quate. The SY77's ability to layer four 
sounds and still have eight-note 
polyphony is a point in its favor, as are 
he sophisticated panning effects of 
which it's capable, while the 16-track 
sequencer is user-friendly and reason¬ 
ably powerful but still (of course) no 
substitute for a computer-based option. 
The DX7 comparison looms large in 

he collective psyche of synth players, 
which is perhaps why I've heard (and 
leard reports of) lukewarm initial reac-
ions to the SY77.1 must admit, my ¡ni¬ 
dal reaction was that it sounded good 
mt wasn't about to knock the socks 
iff the competition. It certainly doesn't 
•epresent a DX-equivalent quantum 
eap forward, but it does at least rep-
•esent a significant step forward. No 
uture shock, but maybe that's a good 
hing. I grew steadily more impressed 
with the SY77 as I got to know it, and 
t's left me with a feeling that 1 want 
o continue getting to know it. Some-
dmes those relationships can last the 
ongest. ♦ 
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In the Lesson of Life, we must all do our homework. For the musician, it’s easy. Just listen... 

JANE CHILD 
Jane Child 
Warner Brothers 

Pick of the Month 

Jane Child's album reminds me of 
early Prince records, not so much in 
style or content, but in its directness of 
perspective and creative vision. As a 
wunderkind who could write, perform, 
and produce all by himself, Prince was 
definitely ahead of his time. Jane Child 
also wrote, performed, and produced 
her eponymous debut effort - and she 
seems to be perched at the right place 
and time for success. 

The overall sound on this album is 
very hard, and demonstrates a pressure-
cooked, "ready for the '90s" kind of 
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electricity. Nothing musically weak or 
archaic here - the bass and keyboard 
lines fairly slap the listener as the stifled 
drums make you want to gasp for air. 
Child has a gripping style, both musi¬ 
cally and vocally. Her voice entertains, 
shocks, and delights the listener with 
its acrobatics. The sound is well-crafted, 
and the music is studied. 

Unfortunately, about half of the songs 
are lacking in commitment. The music 
is self-assured, but the lyrics need 
beefing up. Without compelling lyrics, 
the listener is left physically grooved, 
but not psychologically moved. When 
she's not saying anything, she works 
against her potent delivery and diver¬ 
gent vocal style. Juxtaposed against 
blah lyrics, her well-trained but 

untamed voice sells itself short. 
1 don t mean to sound disparaging, 

because there are some real gems on 
this album. I especially liked 'Biology,' 
'Hey Mr. Jones,' 'World Lullabye,' and 
Don t Let It Get to You.' I know that 
Child can re-invent herself both stylis¬ 
tically and lyrically. She simply needs 
more compelling material so that she 
can grow and change in a more well-
rounded, consistent manner. ♦ Alex 
2000 

CARL STONE 
Four Pieces 

Electro-Acoustic Music 

Interviewed in MT back in April '88, 
Stone performs most of his music live 
with a Macintosh, Prophet 2002 sampler, 
and Yamaha TX816 FM synth. His com¬ 

positions tend towards simple con¬ 
structs that explore the dismembering 
of a theme (in the case of 'Hop Ken,' 
Moussorgsky's 'Pictures at an Exhibi¬ 
tion'), spatial, pointillistic placement of 
FM percussive sounds ('Wall Me Do'), 
or simple elongation of simple themes 
that might even start out as one note 
('Shing Kee'). 

It is very tempting to be bourgeois 
and dismiss Stone's works as curious, 
simplistic, almost funny inside jokes 
(in person, Carl has that sense of a 
jester lurking beneath his Mr. Rogers 
surface). Personally, I've gotten tired 
of the twangy FM overdrive timbres 
that academics seem drawn to, and 
'Hop Ken' is interesting for about a 
minute before your senses get over¬ 
whelmed by the seemingly random 
chop-chop applied to (as Stone him¬ 
self refers to it) "this timeworn piece" 
( Pictures'). It also makes me wonder 
why I'm sweating the details so much 
while these pieces seem so simple. 
Ah, but there must be something 

lurking beneath the surface (along with 
the jester) - why else would so many of 
us find ourselves drawn back again 
and again? A friend of mine who had 
seen Stone play live recently started off 
by saying how disappointed he was, 
but when asked to describe the pieces, 
he said, "Well, first there was this sim¬ 
ple thing with mostly FM timbres 
(probably 'Wall Me Do')...but that 
was actually kind of nice...and then 
there was this piece that started out just 
as one female note, which slowly grew 
to, oh, maybe a five-note melody...but 
you know, I kinda liked that too..." 

You get the picture. I guess music 
(let s call Stone's "modern classical" 
for lack of a better term) doesn't have 



o be complex (or have a driving beat, 
)r have a hairdo or the weight of his-
ory attached) to be worthwhile. This 
.tuff is. ♦ Chris Meyer 

GRACE JONES 
Bulletproof Heart 

Capitol 

Drace Jones is one of the few people I 
im genuinely scared of, with a per-
;ona that defines the word “tough." 
fet despite my cowering admiration 
or her, Grace's records have always 
¡eemed to be uneven, mixing cabaret 
;chmaltz with "The Image." 
Bulletproof Heart isn't perfect either, 

?ut it is a '90s update on The Image. 
The leadoff track, 'Driving Satisfaction,' 
.’urrently resides on my answering 
nachine. The car sounds and skids 
•emind me of Roxy Music's 'Love is the 
Drug' (which Grace weakly covered a 
vhile back). But as soon as the super-
,'hromed reverbed snare comes in, 
/ou know you're about to be dragged 
ilong from the rear bumper on a high-
;peed drive. Analog wood blocks mix 
vith the chrome-plated drums and 
excellent hi-hat work. Rhythmic echoes 
)f Grace's voice and a biting Minimoog 
?ass doubling the kick drum lock in 
he groove. As an added plus, real 
;tring stabs contrast nicely with the 
synthetic washes. 
'Kicked Around,' the second cut, 

eflects the toughness of The Image 
vith a militaristic drum and harsh 
synth intro. Some good, tight Simmons 
vork mixed with a fat acoustic snare 
carries the tune from there. The beat 
md feel get stripped down further with 
On My Way,' and 'Seduction Surrender’ 
wists the formula into "tribal meets 
ilectronics." 'Amado Mio' is still more 
/icious, but the synthetic organ/accor-
lion patch on top seems out of place. 
Current musical trends also find 

heir way into a couple of tunes, with 
Love on Top of Love' mixing Gothic 
nale chants and a jazzy swing beat 
vith analog bass and a slight house/ 
icid feel overall. 'Crack Attack' starts 
rut with a rap and goes into an almost 
omantic lament for the children being 
ost to the demon Rock Cocaine. 
The rest of the album is fairly dispos-

ible (why, Grace, do you lower yourself 
o numbers like 'Paper Plan?'...well, 

at least it too has a sharp Minimoog 
bass...). Nevertheless, this is still quite 
a modern-sounding release overall, 
worth studying for the sounds - while 
dreaming of grovelling at Grace's feet. 
♦ Yung Dragen 

DANIEL LANOIS/BOB DYLAN 
Acadie/Oh Mercy 

Opal/Columbia 

Daniel Lanois may still be unknown to 
many people, but a number of the 
records he has produced have become 
acknowledged pop masterpieces that 
reached a huge audience. From the bril¬ 
liance of Peter Gabriel's So to the double 
spark of The Unforgettable Fire and 
Joshua Tree that catapulted U2 to the 
top, Lanois has continued to expand 
his musical vision through producing 
Robbie Robertson, The Neville Brothers, 
and Bob Dylan's latest effort. 

Dylan is back, and he sounds better 
than ever. The insistent beat of 
'Political World' and 'Everything is 
Broken' is balanced by the atmospheric 
nuances of 'Ring Them Bells' and 
'Man In The Long Black Coat,' making 
the first side of Oh Mercy the best side 
of Dylan in more than a decade. The 
wistful 'Most of The Time' and 
'Shooting Star' reflect the more subdued 
tone of side two. 

On every track, Dylan's vocals are 
bolstered by the masterful production of 
Lanois - his voice is way up front, fully 
conveying the subtlety and brilliance of 
his phrasing. The painter of words has 
found a sublime musical complement 
that supports him without clutter. 
'Man In The Long Black Coat' is a per¬ 
fect example of simplicity and guitar 
processing creating the right mood for 
Dylan's penetrating lyrics. With Lanois' 
studio savvy, even Dylan's harmonica 
playing sounds good. Yes, Dylan is back, 
and he's as distinct and defiant as ever. 
On Acadie, Lanois' first solo album, 

he combines simple acoustic songs 
with others dependent on a much more 
heavily processed sound. The eclectic 
mix sounds like the waking life of a 
cowboy and the dreams of a sound poet. 
There are delicate, wonderful moments, 
especially on the tracks influenced by 
Brian Eno. Evocative textures make 
'White Mustang II,' 'Fisherman's 
Daughter,' 'Ice,' and 'St. Ann's Gold' 
particularly effective. 'Silium's Hill' 

combines a sparse guitar and wispy 
synth textures with a plaintive vocal 
and great lyrics. The album opens with 
'Still Water,' a strong song that is both 
accessible and unique. It's not surpris¬ 
ing that it is faintly reminiscent of U2, 
since Adam, Larry, and Eno help out. 
An unusual version of 'Amazing Grace' 
closes the album, with Aaron Neville's 
pure vocals awash on an ocean of 
space music. ♦ Mihai Manoliu 

THE PSYCHEDELIC FURS 
Book of Days 
Columbia Records 

You can always tell a Psychedelic Furs 
song when you hear one. You know -
the raspy-voiced Richard Butler, the 
intriguing noises, the overall brazen 
feeling - they're all just as obvious on 
the Furs' latest release, Book of Days. 
This is the seventh album by the British 
group, which they wrote, arranged, and 
co-produced with David M. Allen (best 
known for his work with The Cure). 

It was that distinctive Furs' sound 
that made songs like 'Pretty In Pink,' 
'Heaven,' and 'Love My Way' so pop¬ 
ular in the mid-80s. It was also at 
about the same time that the band fired 
producer Daniel Lanois, one of that 
decade's most successful producers. 
However, they recovered from this 
mistake quite well, recording the hit 
single 'All That Money Wants' and re¬ 
leasing a compilation album in 1988. 

The songs on their latest effort are 
all too familiar, but quite enjoyable 
nonetheless. 'House,' the strongest track 
on the LP, has steadily climbed the 
Modern Rock charts. Others, such as 
'Parade,' 'Shine,' and the title track are 
creative and reflective. John Ashton's 
gripping guitar is extremely heavy 
throughout, radiating a powerful 
ambience that is not so much uplifting 
as it is moving. The tone captured by 
such songs as 'Should God Forget' 
and 'Torch' is bland yet forceful, 
remaining faithful to the Furs' intense 
thrash rock sound. 

So, while seeking alternate avenues, 
the Furs have discovered that it's the 
old formula which brings new suc¬ 
cess. Book of Days, with its harsh and 
brash sounds, moody and broody 
melodies and deep dark essence, is all 
that the Furs have always been and 
more. ♦ Debbie Greenberg 
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Vroom Electronics 
Fuzzy Logic in the Ml Market 

Smythe Davidson satiates his mid-late afternoon coffee fix. 

A new company formed by American synthesizer veterans has developed a hybrid sampling 
instrument that could give the industry quite a scare. Interview by Chris Meyer. 

THE DEMISE OF American syn¬ 

thesizer manufacturing com¬ 

panies has alarmed many 

aficionados of electronic music. 

No one questions the cost effec¬ 

tiveness or reliability of the Japanese 

products (remember paying over 

$4000 for a Prophet 5? Remember 

also the horrors of taking one on the 
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road?). Many Japanese products actu¬ 

ally sound quite good now (unlike 

their initial efforts). However, it could 

be argued that the American products 

had a certain warmth to their sound, 

mixed with occasional out-and-out 

technological and ideological break¬ 

throughs. Therefore, some feel that 

the lack of American products has 

resulted in a certain sterility in new 

instruments. 

Enter Vroom Electronics - a new 

company with a list of personnel that 

reads like a "Who's Who" (not to 

mention an occasional "Who's That?") 
of American synthesizer companies. 

Former employees of Aries, ARP, 

Blacet, Buchla, Computone, EML, 
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Moog, Oberheim, Octave, Polyfusion, 
Serge, Sequential Circuits, Steiner/ 
Parker, and Wavemakers have gath¬ 
ered together in Silicon Valley to 
relive past glories. Their first product? 
A revolutionary sampler that mixes 
analog and digital technologies. 
We had a chance to sit down with 

Smythe Davidson, Chief Engineer of 
Vroom (which, by the way, was named 
after the Korg spin-off "Zoom" - with 
the "Vr" coming from the term "ref¬ 
erence voltage," indicating their volt¬ 
age-controlled past). He talked about 
the mixture of old and new technol¬ 
ogy behind the sounds coming out 
of their Infinite Resolution Analog 
Sound Sampler (ASS«4, not to men¬ 
tion what else Vroom might be up to. 

MT (Chris Meyer): You refer to your 
ASS as an analog/digital hybrid - what 
part is analog and what part is digital? 
Smythe Davidson (SD): "The digital 
part comes from digital microproces¬ 
sor control, and the fact that the sound 
is still 'sampled' in the more familiar 
sense of the term. Once every 20-25 
microseconds, the incoming signal is 
analyzed and its current 'state' - signal 
level - is stored into memory. The ana¬ 
log part is the memory itself. Instead of 
digitizing the signal into somewhere 
between 4000 and 65,000 discrete num¬ 
bers [the number of levels into which a 
signal is broken down in a 12- or 16-bit 
sampler - Ed. ], we store its exact voltage 
level into a cell of analog RAM. This 
way, you have none of the level quan¬ 
tization distortion typical of digital 
samplers, and no arguments over how 
many bits are enough. The only specs 
that affect the sound, aside from the 
sampling rate, are the same ones you'd 
see on a piece of audiophile stereo 
equipment - signal-to-noise, dynamic 
range, and harmonic distortion." 

“We’re in the ’90s now. 
To assume that we can only 

achieve what was, for the most 
part, poorly done almost two 
decades ago is a disservice. ” 

MT: Explain "analog RAM" At first, if 
seems like a contradiction in terms... 
SD: "That's because we always associ¬ 
ate the word 'RAM' with 'digital' or 
'computers.' What 'RAM' really stands 
for is 'Random Access Memory.' The 
term doesn't specify the method used 
to store information for later recall. 

"In our case, one cell of RAM actu¬ 

ally holds a voltage instead of a bina¬ 
ry number. We got this RAM from the 
back-to-analog movement happening 
in control computers - namely, in the 
fields of neural networks and Fuzzy 
Logic. These fields of research are fueled 
by the fact that the logical, decision¬ 
making process - whether we're talk¬ 
ing about choosing a color of paint for 
your living room to match your furni¬ 
ture, or how to tweak the parameters of 
a nuclear reaction to keep it operating 
in its optimal zone - does not consist 
entirely of simple yes/no decisions, but 
is the result of weighing several factors 
by varying amounts against each other. 

"In your living room, you take into 
account the different colors of your 
different pieces of furniture, how big 
they are, how different colors match 
them, and which you might sell first 
and therefore no longer need to worry 
about matching. In a nuclear reactor, 
you balance such factors as operating 
temperature, radiation levels, and water 
flow against how much active materi¬ 

nice, continuous process, digitize it 
into normal computer memory, and 
then convert it into a control voltage 
again. We looked into their research, 
and found that they had developed 

“Instead of digitizing the signal 
into somewhere between 4000 
and 65,000 discrete numbers, 
we store its exact voltage level 
into a cell of analog RAM. ” 

analog RAM of sufficient size and 
accuracy to store sound." 
MT: So what actually happens during 
"sampling?" What replaces the usual 
analog-to-digital and digital-to-analog 
converters in your ASS? 
SD: "A signal comes in through a mic 
preamp as normal. Since we're still 
sampling a signal with respect to time, 
we still need the traditional anti-aliasing 
filter up front to knock out any frequen¬ 
cies that are too high. Although we're 
using a standard solid-state filter in 

The innards of the analog hybrid Vroom ASS (Analog Stereo Sampler). 

al to expose to the fission process. You 
have much finer control over the pro¬ 
cess if you treat it as a series of contin¬ 
uous variables instead of digitized 
levels, such as 'Is it safe?' or 'Is it going 
to blow?' 

"Anyway, the Japanese and Chinese 
are aggressively developing a new set 
of computers based on Fuzzy Logic 
[the original concept was actually devel¬ 
oped by an American - Ed.]. One of the 
components they need is something 
that can store a continuous variable. 
It's quite a step backwards to take a 

the prototype unit (see Figure 1), we 
are looking into using a tube-based 
preamp. Tubes have a natural high-
frequency roll-off, and are warmer 
sounding [f/re 2nd harmonic distortion 
induced by an overloaded tube circuit is 
actually quite pleasant sounding - Ed.]. 
They are also more in keeping with our 
'Back to the Future' philosophy than 
the coldness of a standard transistor¬ 
based circuit and its associated odd 
harmonics. 

"After the preamp, the signal is sam¬ 
pled by a standard capacitor-based > 
Music Technology 57 
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sample-and-hold circuit at a user-
selectable rate of 25 or 50kHz. In order 
to save memory, one of the new areas 
we're looking into is varying the sam¬ 
pling rate during recording, since in 
most cases only the attack contains the 
higher harmonics that require a 50kHz 
sample rate. An analog switch then 
passes this voltage to the appropriate 
RAM cell, which works very much like 
a sample-and-hold itself and copies 
this voltage. 

"On playback, these cells are ad¬ 
dressed sequentially at a variable rate 
to get the proper pitch, briefly mated 
with a sample-and-hold on the output, 
fed through a voltage-controlled filter 
similar to the ones used in the Prophet 
3000 and E-II1 [a seven-pole lowpass fil¬ 
ter with three poles used to block images 
and the other four to change the tone color 
of the sound and/or to block images - Ed.], 
and a low-noise VCA [voltage controlled 
amplifier]. Sum them together in an 
internal mixer, and voilà - a clean, 
natural-sounding, analog output." 
MT: What are the sonic advantages of 
analog sampling over digital? 
SD: "The biggest advantage is the 
noise floor. It stays constant, without 
pumping up and down with the signal 
level. Perhaps the single most annoy¬ 
ing problem inherent with digital 
audio is that as the signal level goes 
down, you have fewer precious bits to 
process the signal, and therefore the 
distortion and noise floor comes up. 
Ironically enough, the favorite way to 
cover this up is to add good ol' analog 
noise to the signal to mask and bury 
these artifacts. Why not leave the noise 
out, leave the signal in analog form, 
and not introduce all this crap in the 
first place?" 
MT: The idea of storing and passing along 
audio in capacitive memory sounds very 
familiar to the 'bucket-brigade' devices 
found in old analog delay lines. But they 
were usually quite noisy and had low 
fidelity as a rule. How have you overcome 
that? 
SD: "First off, technology changes. 
We're in the '90s now. To assume that 
we can only achieve what was, for the 
most part, poorly done almost two 
decades ago is a disservice. We're using 
higher quality parts. We're using a 
higher voltage range. Since the noise 
created by our system stays pretty 
much at a constant level, the higher 
the voltage swing we can give the 
sound to go through, the better the 
signal-to-noise ratio. And since we're 
not limited to battery power, we can 

get quite a voltage swing. We get a 6dB 
improvement in dynamic range and 
signal-to-noise every time we double 
the voltage. That part is actually giv¬ 
ing us a problem right now. Whereas 
analog RAM is typically designed for 
5 to 15 volt swings, we've been push¬ 
ing it to 100 volts in the prototype, and 
some of our engineers wouldn't mind 
seeing over 400 or even 1000 volts. 
Getting UL clearance at those voltage 
levels is going to be difficult, though. 
When the sticker on the back says, 'Do 
not open while plugged in,' it's really 
going to mean it! 

"Second, our technology is different. 
The bucket brigade devices you men¬ 
tion passed the signal from RAM cell 
to RAM cell before it reached the out¬ 
put. Long delays meant more passes, 

“The software is scheduled to be 
completed April 1 of next year. 
And our engineers have the 
utmost confidence that they’ll 
be perfectly on schedule. ” 

and a slower passing rate. Each pass 
degraded the signal somewhat and 
added noise, just like copying a tape 
over and oyer would. Our analog RAM 
only stores the voltage - the ASS only 
passes data on the way out." 
MT: Since the sound is stored in analog 
format, how do you perform sample edit¬ 
ing, such as mixing and crossfade looping? 
How do you display samples for visual 
editing? For that matter, how do you store 
samples, since all of the storage devices 
with which we're currently familiar, such 
as disks and RAM cartridges, are digitally 
based? 
SD: "The storage issue is causing us a 
minor problem. Obviously, you don't 
want to resample everything every 
time you power up, although we 
expect our device to be so easy to use 
that it wouldn't really be that much of 
an inconvenience. We're looking into 
videotape or recordable videodisks as 
an answer - many people don't realize 
that video is actually an analog signal, 
not a digital one. Our current thoughts 
are to make them into an optional stor¬ 
age unit, or maybe allow the owner to 
use their own VCR to save samples. 
Of course, following this path opens 
up many possibilities - such as an 
audio-to-video translator, so people can 
use their portable video cameras for 
remote sampling. 

"Viewing the samples is also tricky. 
One suggestion was to shove a CRT 

into the ASS. The horizontal and verti¬ 
cal deflection in a CRT is actually 
voltage-controlled, so we would just 
have to generate a horizontal voltage 
from the address in memory and let the 
samples themselves provide the verti¬ 
cal deflection. A very elegant solution, 
I think. 

"In the prototype, we've also in¬ 
stalled a very high-quality 20-bit A/D 
and D/A for the purpose of sending 
data to and from our proprietary in¬ 
house sample editor. Since we only 
need one of each for the sake of the 
computer display, we don't have the 
expense of building in 16 or 24 DACs 
to pass along to the user. Marketing 
wants us to take it out, arguing that 
having digital components in what is 
supposed to be an 'analog' sampler is 
marketing suicide, but we're not quite 
as pious as pro-analog or pro-digital 
audio people. After all, we're not reli¬ 
gious zealots here - we're perfectly 
sane, rational, normal engineers. And 
who listens to marketing anyway? 

"As far as sample editing and modi¬ 
fication, remember that many func¬ 
tions in current samplers and software 
packages are actually digital emula¬ 
tions of analog processes - EQ, mixing, 
fade up, fade down, etc. Each function 
can be performed by a simple analog 
circuit - built to high-quality stan¬ 
dards, of course. You run the appro¬ 
priate sample or samples through the 
appropriate processing function in real 
time - no need for an expensive math 
co-processor or DSP chip - and resave 
it in memory. 

"Actually, there is no good reason 
why the whole range of old analog 
modular synthesizer modules couldn't 
be used to process samples. One of the 
things that we have to do between 
now and product release is to decide 
which functions to build into the ASS, 
and whether or not to allow room for 
future expansion." 
MT: Speaking of which, when do you 
think we can see your ASS in public, and 
how much will it cost? 
SD: "We'll premier it at the Summer 
NAMM in Chicago. We're actually 
rather glad that so many manufacturers 
are planning not to attend that show -
it means that there will be fewer com¬ 
panies there to steal our thunder. As 
far as a ship date goes, the software is 
scheduled to be completed April 1 of 
next year. And our engineers have the 
utmost confidence that they'll be per¬ 
fectly on schedule. Honestly, we don't 
like the industry practice of announc-
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Vroom S BS 
THE ASS IS not the only part of the 
electronic music industry Vroom is 
after. As you might imagine from all of 
the ex-synthesizer engineers involved, 
a new form of synthesis is also under 
development. Or is it really all that new? 

“BS" stands for “Brownian Synthesis” 
(or in Vroom’s case, “Brownian Synthe¬ 
sizer”). Those who have studied a bit 
of chemistry or physics know that the 
random motion of atoms, particles in 
a solution, or even dust in the air is 
referred to as “Brownian motion." 
The people at Vroom feel that the 
main difference between natural and 
synthesized sounds are the random 
elements that exist in the real thing, 
be it strange bumps in the amplitude 
envelope, a little instability in pitch, 
the almost-random way in which 
harmonics jump around, or even the 
chaotic noise of something like a bow 
full of rosin grabbing and releasing the 
string on a violin. By carefully adding 
random (or “Brownian”) elements into 
the way a sound is produced, they’re 
hoping to get a much warmer, natural, 
organic sound. 

“We all know that compost, rather 
than a chemical concoction, is ulti¬ 
mately the best fertilizer. We feel it will 
be the same with music and BS,” stated 
Vroom engineer 'MIDI Bob’ Breedlove. 
“All of those ‘imperfections’ found in 
older, non-digital synthesizers that the 
really hip session people in Chicago, 
New York and LA say are so important 

are actually a form of BS. Now that 
we’ve got BS down to a formula, our 
marketing department predicts that 
everyone who has a chance to hear 
it will be blown away by our BS.” 

Further down the road, but also 
under development by Vroom, is an 
analog delay for digital tape machines. 
Their prototype consists of a short loop 
of two-inch recording tape dragged 
over a pair of analog multitrack 
recording heads. The unit features 
digital ins and outs (unlike their ASS, 
which currently has only an analog 
output). Parallel digital delay lines 
time-align the signals that the user 
wishes to remain unaltered with 
those processed through the tape. 

Another project closer to home for 
the true MIDI-head is a “feel-factor” 
type of MIDI delay box, in which the 
user sets the delays in terms of the 
distance separating the imaginary 
performers. This will be used to 
recreate the appropriate delays for a 
listener in the audience or a musician 
on stage in a rock band or an entire 
symphony orchestra. Vroom is working 
on “closing the loop” to imitate the 
delays between a bass player and 
drummer listening to each other and 
varying the beat to match the other 
performer, and eventually (in conjunc¬ 
tion with algorithmic composition 
software) two improvising musicians 
playing off one another. 

Well, I bought it all... — CM 

ing a product so far in advance, but 
we think one year - this April to next 
April - is within reasonable limits. 
"As far as price goes, it wholly 

depends on the price of analog RAM. 
That depends on the success of the 
current neural network and Fuzzy 
Logic projects in the Far East. It's ironic 
that an American company is hoping 
that an advanced Japanese research 
effort is successful, so that we may 
prosper - and possibly broadside the 
whole market." 
MT: / can't help hut to ask - with the cur¬ 
rent trends towards digital everything, 
doesn't designing an analog sampler seem 
like a step sideways, if not ass backwards? 
SD: "The world is analog! For crissakes, 

our eardrums are analog! Chopping 
everything up quite literally into little 
bits just to be able to deal with it is an 
artificial exercise performed only in 
our attempts to imitate what we per¬ 
ceive to be the perfection of computers, 
or as a cop-out to be able to communi¬ 
cate with them. Only when our brains 
have been downloaded into conven¬ 
tional digital ROM, or when we finally 
cast away our bodies and enclose our 
brains within the body of a cyborg 
with digital input and output jacks, 
will there ever be an honest need to go 
digital with something as ethereal and 
artistic as music and sound. It is the rest 
of the music industry - not the ASS -
that is backwards, my friend." ♦ 
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Intelligent Music 

Upbeat 2.0 
Intelligent Music’s new drum machine emulation software 

gets a major update, and includes some truly exciting 
innovations. Review by Lachlan Westfall. 

AS EXPECTED, THE advent of 
the Standard MIDI File trans¬ 
fer protocol has spawned a 
number of "niche" software 
programs that would be 

rather limited if their data couldn't be 
transferred to other programs. No 
company has embraced this esoteric 
form of music software more whole¬ 
heartedly than Intelligent Music. Their 
programs - M, Jam Factory, OvalTune, 
RealTime, and the new UpBeat 2.0 for 
the Apple Macintosh - set the standard 
for what has come to be known as 
"intelligent software." 
The initial version of UpBeat (as 

reviewed in the August '87 issue of 
MT) was definitely a specialized prod¬ 
uct. It allowed you to create drum pat¬ 
terns. These patterns could then be 
exported as MIDI Files (sometimes -
MIDI Files were still being worked out 
at that time) to other programs sup¬ 
porting the "standard." On its own, 
UpBeat 1.0 was more or less limited to 
drum patterns, but when combined 
with a variety of other programs, it was 
very useful. 

UpBeat 2.0 (2.01 actually) walks the 
same road as the original version in 
that its primary function allows you 
to create sequences and songs that are 
very rhythmically oriented. Now that 
MIDI Files have settled down into a 
real standard and the scope of the pro¬ 
gram has been widened, UpBeat 2.0 
has broken out of the drum pattern cat¬ 
egorization and can no longer be cub-
byholed so easily. While using the new 
version, I soon found that the point at 
which I used to think "Time to send 
this pattern over to a real sequencer..." 
has been pushed way back. I even 
found myself completing many musi-
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cal compositions without ever leaving 
UpBeat. Finally, like their RealTime 
sequencing package, all of the features 
and functions within UpBeat 2.0 can be 
executed in real time, while the music 
is playing. 

For the Uninitiated 
For this review I'll be focusing primar¬ 
ily on the enhancements and additions 
to UpBeat 2.0, of which there are many, 
but just for a little refresher... 

There are five main working areas in 
UpBeat: the Control Strip, the Palette, 
the Counter window, the Pattern win¬ 
dow and the Library window. The 
Control Strip includes the Start, Stop, 
Continue and Record functions as well 
as the MIDI Thru selector. The Palette 
contains the various "tools" that are 
used to place notes, called "strikes," in 
the patterns. The Counter window dis¬ 
plays the time in Bar, Beat and Tick and 
also includes a count-in parameter. 

The primary working area in UpBeat 
is the Pattern Window. Rhythmic pat¬ 
terns are created by placing MIDI 
notes on individual tracks at specific 
points in a measure. This can be done 
by selecting a particular tool from the 
Palette and placing it in the pattern, or 
by playing notes in from a MIDI key¬ 
board. Strikes appear on individual 
tracks, which can correspond to drums 
in your drum machine or to individu¬ 
al MIDI channels. The particular tool 
chosen from the Palette will determine 
the velocity of the note played. 

All patterns are displayed in the 
Library window and can be linked in 
a variety of ways to form complex 
performances within the Song win¬ 
dow. These Songs can then ultimately 

be transferred into a sequencer in the 
form of MIDI Files to become the back¬ 
bone of a complete composition. 

Left To Your Own... 
In order to work with the wide variety 
of MIDI instruments in the world, 
UpBeat requires that you "teach" it 
about the particular instruments you 
will be using. This is accomplished by 
defining what are known as "Devices." 

Devices include all of the informa¬ 
tion necessary to allow UpBeat to talk 
to a specific instrument. A typical 
Device consists of the name of the 
instrument and the MIDI note num¬ 
bers that correspond to the sounds in 
that instrument. These note number 
definitions, along with their corre¬ 
sponding names, are called "Sounds." 
For example, two defined Sounds for 
my TR-505 were the notes C1 as "kick" 
and DI as "snare." 

When defining a Device for a drum 
machine, each Sound will typically 
have a single note number. However, 
a Sound definition need not consist of 
only a single note. A single Sound can 
consist of a number of different MIDI 
notes, triggering a variety of Sounds on 
a particular instrument. I typically use 
multiple notes when defining a hi-hat 
so that slightly different Sounds can be 
used to produce a more realistic effect. 

UpBeat 2.0 has greatly enhanced the 
ability to define more than one note for 
each Sound. Each Sound now has up 
to 127 "steps," and each step can be a 
different note or chord. When a strike 
is painted into the Pattern window, 
any step can be selected. There is also 
a random step indicator that selects a 
step from those available. This is what 
I used when defining my hi-hat pat¬ 
tern, so that it would sound slightly 
different each time it played (try doing 
that in a traditional sequencer). 

The actual MIDI notes for each step 
within a Sound can be defined on the 
screen by clicking on a note grid in the 
window or with a MIDI keyboard. 
Once the Devices are defined, the infor¬ 
mation is transferred to the Pattern 
window where the actual performance 
is recorded. 

On The Right... 
Tracks in the Pattern window can be 
defined in two ways: by simply click¬ 
ing on a new track and assigning a 
MIDI channel, or by using previously 
defined Devices to set up the tracks in 
the pattern for you. Since a Sound can 



consist of a single note or combination 
of notes, two types of track definitions 
are available in UpBeat 2.0 - Rhythm 
and Normal (corresponding to Drum 
and Synth in the previous version). 

When a Device defines a Pattern's 
tracks in the Rhythm mode, each 
Sound in the Device gets an individu¬ 
al track. For example, the tracks for a 
drum machine Device might consist of 
kick, snare, hi-hat, lo-tom, hi-tom, etc. 
The Normal mode is used when you 
want to record and play back musical 
information in the form of notes and 
chords, and the track definition sim¬ 
ply corresponds to a MIDI channel 
number. This mode is oriented toward 
multiple notes on the same track. 

As far as the Device is concerned, 
there's not much difference between 
the two modes. It's when you use 
Devices to create patterns in the Pattern 
window that the differences become 
apparent. Simply put, Rhythm Devices 
create many tracks with one note each 
and Normal Devices create single tracks 
with many different notes. 

All Devices are stored in the "Device 
List & Input Setup" window, which 
consists of 16 lines, one for each MIDI 
channel. From this window, you can 
load up to 16 Device definitions into 
UpBeat from a file stored on disk and 
assign them to MIDI channels simply 
by dragging them into the slot corre¬ 
sponding to the desired output chan¬ 
nel. An input channel that is different 

from the output channel can be 
defined, if desired. However, while 
channels can be defined to be sent out 
over the modem or printer port, only 
16 channels are supported. 

It seems like it takes a while to get to 
the point where you're making music, 
and in truth it does take some time and 
energy to set up the program the way 
you want it. Luckily, you really only 
have to do this once, and from then on 
it's "grab your Devices and go." 

An Entirely New Dimension 
Tracks play notes from two different 
sources - the track itself and the step 
list. Notes input from a MIDI keyboard 
or placed with tools from the Palette 
are stored in the track itself. They are 
displayed as Note name and octave 
(e.g., C3). However, notes can also be 
played from a previously defined "step 
list" (see Figure 1). One of the most 
significant advancements in version 
2.0 is the addition of these 127 steps to 
each track. 
As with defining Devices, these 

steps are certainly advantageous with 
rhythm patterns. However, they add 
an entirely new dimension to the pro¬ 
gram when used to create a "Normal" 
Device and a track for recording notes 
and chords from a synthesizer. These 
steps can hold a veritable library of 
notes and chords that can be selected 
specifically or at random. 

Aside from allowing you to cre¬ 
atively decide which notes are played, 
UpBeat provides a number of intelli¬ 
gent means of controlling how recorded 
notes are played. Both the duration and 
articulation can be precisely defined 
or put under the control of the pro¬ 

Figure 1. Step List. 

gram. By "put under control," I mean 
that variables set up within the track 
can be used to determine the velocity 
or articulation of a particular note or 
chord. The many variables associated 
with how a track plays back are best 
described by examining the eight dis¬ 
play modes for each track in a pattern. 

1. Main 
The Main window displays the 

notes recorded in the track. Version 2.0 
provides a number of new ways of 
looking at each note (see Figure 2): the 
strike value, strike/note length, strike/ ► 

Figure 2. Main Window. 
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► note number, note number/note length, 
or strike/note number/note length. 
This is a very helpful improvement -
now you can display rhythm tracks as 
strikes, and melody tracks as note 
numbers and lengths. 

2. Output 
The Output window displays the 

MIDI channel, any Device assigned to 
the track, transposition, initial program 
change number, and even a MIDI 
Volume value. On looped tracks, the 
program change message is sent out 
on the first play only. 

3. Velocity 
The Velocity window shows the spe¬ 

cific velocity values assigned to each 
strike tool in the Palette window. Each 
tool can be assigned a specific central 
value and a range around that value. 
For example, a tool set to 30 with a 
range of ±10 would produce random 
velocities ranging from 20 to 40. 

4. Random Velocity 
In addition to the five specific strike 

tools, there is a "Random" tool that gets 
its velocities from the other five. This 
window allows you to select which 
strike tools are most likely to be chosen 
by the random tool. 

5. Articulation 
Like velocity, the articulation (length) 

of a note or chord can be controlled by 
the program. Five articulation strikes 
are available that can range from 3% 
to 350% and feature a '±' value similar 
to the velocity display. 

Even More Control 
Another significant improvement over 
version 1.0 is the addition of a few 
more tools in the strike Palette. Not 
only can notes be placed in the Pattern 
Window, but so can MIDI program 
change numbers, allowing you to 
change synthesizer sounds within a 
track. The selection tool has also been 
expanded to allow you to copy a sec¬ 
tion and not only paste it to another 
location but also to a larger or smaller 
location with the "fit paste" option. 
The placement of the notes are appro¬ 
priately scaled when inserted. This 
function can also be performed in real 
time with the Compander function for 
some interesting interactive "jamming" 
sessions. 

Other paste options include Merge 
paste, which merges new information 
with information already on the track; 
Clipped paste, which lops off any 
extra information that won't fit into 
the selected area; Swap paste, which 
exchanges data on the clipboard with 
data in the track; and Repeat paste, 
which duplicates copied information 
until it fills the selected area. These are 
just a few of the very powerful editing 
tools found in version 2.0. 

Unlike the previous version, tracks 
in UpBeat 2.0 can now be looped by 
inserting a loop point with (appropri¬ 
ately enough) the "loop tool." The 
loop doesn't have to be at the end of a 
measure; it can actually be placed at 
any point in the track. When multiple 
tracks are looped, some very complex 
polyrhythmic effects are possible. 
Further control over looping is provid¬ 

ed by the "loop percentage" parameter. 
Loops in UpBeat are not necessarily 
absolute - a 50% loop will only repeat 
half of the time. In addition, more than 
one loop can be placed in a single 
track and each loop can have a differ¬ 
ent percentage. 

The MIDI File Connection 
Once you've created a performance, 
it's possible to "record" it for posterity. 
This is done by means of the Capture 
function, which takes any information 
produced while UpBeat is playing 
(including changes made by the user 
as it is playing back) and records the 
performance. This captured perfor¬ 
mance can then be saved as a Standard 
MIDI File for use with other programs. 

In addition to the Capture function, 
UpBeat can also export a Pattern as a 
MIDI File. This option allows you to 
avoid having to play the whole song 
in order to create a MIDI File. The data 
in the pattern is simply and quickly 
saved in MIDI File format on disk. 
When exporting the pattern, there are 
three options for saving: as a Pattern 
File, Single-track MIDI File (type 0) or 
Multi-track MIDI File (type 1). In addi¬ 
tion, the number of repetitions of the 
pattern saved in the MIDI File can be 
specified. 

Unlike UpBeat 1.0, the new version 
can now import MIDI Files. This can 
be accomplished in one of two ways. 
The MIDI File can be imported into a 
Pattern where notes and program 
changes will show up in the tracks 
corresponding to their MIDI channel -
just as if they were recorded directly. 

6. Random Articulation 
A sixth "random" articulation strike 

is available. It's parameter is set here. 

7. Fills 
The fills option directs the program 

to "fill in" empty spaces with notes 
from the track. UpBeat provides con¬ 
trol over how the fills are produced 
from this window. You can select the 
source track for the fills, the rhythmic 
division of the fills and the percentage 
of empty space to be filled. The spacing 
between existing notes and notes in 
the fill can also be adjusted. 

8. Time 
The "note density" can be adjusted 

here, providing control over how 
many of the notes in the track are actu¬ 
ally played. The actual placement of 
the notes can also be adjusted with a 
'±' value in ticks. 
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Figure 3. MIDI File import dialog box. 
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Figure 4. Song Window with imported MIDI File. 

When imported into a Pattern, any 
other MIDI File data (such as pitch¬ 
bend) is ignored. 

MIDI Files can also be imported and 
stored in the Pattern/Song list. When 
importing in this fashion, a dialog box 
(see Figure 3) allows you to select 
which channels are to be imported, as 
well as the types of MIDI data desired. 
The options include: Poly Key Pres¬ 
sure, Mono Key Pressure, Notes, Pitch 
Bend, Program Change, Tempo Maps, 
and even System Exclusive. 

After a MIDI File is imported into 
the Pattern/Song list, it can be used 
with a new Song and can play in the 
background. The Song can then follow 
the tempo map of the imported MIDI 
File and send information such as 
continuous controllers thaï could not 
otherwise be recorded into UpBeat. 
Those channels that are played, the 
start and stop time, and looping of the 
MIDI File can all be adjusted from the 
Song Window for added control (see 
Figure 4). 

Conclusions 
This is quite a program - it was a bit 
overwhelming at first. One of the 
things 1 liked best about the original 
version was that it was a lot easier 
to grasp than many of the other 
Intelligent Music Programs (I'm still 

struggling with M) On the other 
hand, UpBeat 2.0 approaches other IM 
products in complexity, but does an 
admirable job of retaining the straight¬ 
forward approach of the previous ver¬ 
sion. With respect to the user interface, 
the ability to decide how the data in 
each track is displayed is an excellent 
improvement, since users will now be 
more inclined to record musical infor¬ 
mation as well as rhythmic patterns. 
However, UpBeat's inability to record 
pitch-bend or other continuous data 
will be a hindrance to some. 

Unfortunately, I had my share of sys¬ 
tem crashes and freezes when working 
with the program. I ran UpBeat 2.01 
on an 8Meg Mac II with a color moni¬ 
tor. The crashes only occurred when 
running in color (which looked really 
cool, by the way), under MultiFinder, 
and using the MIDI Manager (see 
sidebar 'Apple's MIDI Manager'). As 
soon as I turned off color, stopped 
using MIDI Manager and removed all 
unneeded INIT files, there were no 
more crashes - even under MultiFinder. 
In my opinion this program is a 

must for any Mac/MIDI tweak-head 
(like myself). However, the increased 
complexity may be too much for those 
just looking for a simple drum pattern 
program. I foolishly pride myself on 
being able to sort out a program with¬ 
out resorting to the manual. Not this 

time! You'd better do your homework. 
Thankfully, the manual was easy to 
follow and very complete. 

With the increased flexibility in 
recording notes and chords, the extend¬ 
ed MIDI File support, and (notably) the 
real-time capabilities, UpBeat 2.0 has 
taken a significant step forward. It has 
advanced to the point of being a MIDI 
sequencer, albeit unique and special¬ 
ized, in its own right. If it fits your 
style and you have the energy to learn 
it, UpBeat is well worth having. ♦ 

PRICE: S249 

MORE FROM: Intelligent Music, Inc., 116 
North Lake Ave., Albany, NY 12206. Tel: (518) 
434-4110. 

Apple's MIDI Manager 

LIKE MANY OTHER new versions of 
Macintosh MIDI software, UpBeat is now 
able to communicate MIDI information 
via Apple’s new MIDI Manager system 
software. Among other things, the MIDI 
Manager routes MIDI data to the modem 
and printer ports on the Macintosh. This 
is done with a desk accessory call Patch 
Bay. This DA allows you to simply draw 
connections between the ‘ output” of 
UpBeat and the Mac port to which you 
want to send data. To patch incoming 
MIDI data into UpBeat, you would con¬ 
nect the output of the Mac to the input 
of UpBeat in the Patch Bay. 

The real power of the MIDI Manager 
becomes evident when running under 
MultiFinder. In this case, a number of 
applications can be open and running 
simultaneously. If you’re running UpBeat 
with a MIDI sequencer they can both be 
patched to the modem port and sending 
data simultaneously. Furthermore, the 
output of UpBeat can be directly patched 
to the input of another program, such as 
a sequencer, without ever going out over 
MIDI. Simply patch one program's output 
to another's input and bypass the modem 
or printer ports altogether. 

MIDI Manager also handles synchroniza¬ 
tion between programs by separating out 
Clock or MTC timing messages and pro¬ 
viding applications with clock in and clock 
out ports. The MIDI Manager software is 
provided on the UpBeat master disk, and 
will also be available with System 7.0. ♦ 
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SAMPLE EDITORS 
The Missing Features 

h short diatribe on how sample editing software could still 
learn a few more basic tricks. Complaining by Chris Meyer. 

SAMPLE EDITING PACKAGES are the word processors of 
sound - giving them up would 
be like going back to a typewrit¬ 
er and paper. But whereas most 

word processors do a pretty good job 
of aiding and abetting the writing pro¬ 
cess, many features in sample editors 
seem to take an abstract physics 
approach to editing sound rather than 
a musical (or even synthesizer-orient¬ 
ed) one. This article is intended as an 
open letter to the creators of these pro¬ 
grams, expounding on features and 
considerations that us sample-hounds 
(with ears) need. It may also give you, 
the users, some ideas for work-arounds 
to cope with what you now have. 

Shapes 
The amplitude envelopes of natural 
sounds tend to follow an "exponen¬ 
tial" curve - attacks quickly rush up 
towards full volume and then round 
off before peaking. Decays drop quick¬ 
ly and then spend the rest of their 
time gracefully curving towards silence 
(okay, maybe that's an overly poetic 
way of stating it, but it's easier to relate 
to than a mathematical equation). 

Conversely, many digital synths and 
samplers have "linear" envelopes that 
rise and fall at a perfectly even pace. 
This is considered by many ears to be 
inferior to the exponential shape of 
nature and many older analog synths. 
Figure 1 illustrates the difference with 
a simple attack/decay envelope. 

linear exponential 

Figure 1. Attack/decay shapes. 

Unfortunately, crossfades in sample 
editors (from one sound to another or 
during a crossfade loop) tend to use 
linear or incorrectly-shaped exponen¬ 
tial envelopes. Figure 2 shows such a 
linear crossfade from one sound to 
another. This sounds slightly wrong to 
64 April 1990 

the ear, just like the linear envelopes 
in digital synths. 

old sound new sound 

Figure 2. Linear crossfade. 

Some sample editors borrow from 
the well-known equal power panning 
curve while creating a crossfade (refer 
to the Advanced Sampling Course in 
the February '90 issue of MT for more 
on equal power crossfades). Figure 3 
shows the relative volumes of the left 
and right channels as the user turns the 
pan control from left to right. 

left right 

Figure 3. Equal-power panning curves. 

This is fine for reconstructing the 
static position of a sound (also for cross¬ 
fading from one sound to another over 
the length of a keyboard - again, we're 
talking position), but it was never 
intended to be a continuous function 
over time to fade from one sound to 
another (Figures 4 and 5 show what 
many sample editors do in this regard). 
At least one sample editor also uses 
this reverse-exponential curve to fade 
a sample down to silence. The result¬ 
ing curve is like the attack of a sound 

old sound new sound 

Figure 4. Wrongly applying panning curves 

to a crossfade. 

old sound new sound 

Figure 5. Pseudo-exponential panning curve 

crossfade. 

played backwards, which is even worse 
than a linear fade. 

If you think of a crossfade as one 
sound decaying while another attacks, 
the envelopes of these two sounds 
would look like Figure 6. Yes, I have 
actually heard this curve (along with 
all of the others above), and it is the 
smoothest, most natural one I've run 
across so far. In an odd case of hard¬ 
ware being ahead of software, no sam¬ 
ple editing packages that I know of do 
this, but two samplers do - the E-mu 
EI 11 and the Sequential Studio 440. 

old sound new sound 

Figure 6. Proper exponential attack/decay 

crossfade. 

Backwards/Forwards Follies 
Bidirectional loops are great for making 
a short loop seem longer (since you're 
playing the sound between the loop 
points forwards and then backwards). 
They also seem to imitate a natural 
bowing motion more nicely than for-
wards-only loops. Unfortunately, they 
also get the short shrift from many 
sample editors. 

The first problem is the "loop win¬ 
dow" found in most sample editors. 
On the left half of the screen, these 
windows show the sound just before 
the loop end point. On the right half, 
you see the sound just after the loop 
start. The same view is used for for-
wards-only and backwards/forwards 
loops. In a unidirectional forwards-
only loop, this is the way the sound 
actually flows, and is therefore correct. 

But in bidirectional backwards/for¬ 
wards loops, once the sound hits the 
loop end, it reverses and starts play¬ 
ing backwards - so a mirror image of 
the sound should be shown on the 
right half of the display (not an unre¬ 
lated image of the loop start) to get the 
correct idea of what's actually happen¬ 
ing. Figure 7 shows a loop window 
and an overview of the sound for a 
bidirectional loop - it looks horrible, 
but sounds fine. 

In bidirectional loops, the loop start 
is an entirely different point than the 
loop end. Each point should get its 
own loop window, and should also be 
crossfaded individually - after all, they 
are two entirely different loop points 
that don't interchange data. Many 
times, I've seen the crossfade process 
ruin one point that was fine while it 



:igure 7. Loop window and overview of entire sound showing a misrepresented bidirectional loop. 

:orrected the other point that clicked 
^gain, only one hardware sampler (the 
Studio 440) and no software package 
:reats crossfades in this way. 
Speaking of clicks, correctly per-

ormed backwards/forwards crossfades 
shouldn't click. They don't in the 
Prophet 2000 or in Gen Wave (a sample 
?diting package for the Atari ST), but 
hey do in everything else I've tried. I 
relieve it's just a simple math error, 
he result of offsetting by one sample 
■vhen performing the crossfade. I per-
(onally wrote the crossfade software in 
he Prophet 2000 back when 1 worked 
or Sequential (RIP). It clicked on back-
vards/forwards loops until I sketched 
t out on paper and fixed a simple 
)ffset-by-one-sample error. But so manv 
(ample people don't use bidirectional 
oops - or assume that they can't work 
jy their very nature, that they don't 
»ive them a fair shake. 

’lus... 
'd like to see some of the mindsets in 
(ample editing packages expanded a 
ittle. For starters, there's the assump-
ion that the length of the crossfade at 
he start and end points must be the 
;ame. The only actual rule is that the 
;ound must be exactly the same exactly 
it the loop points. How quickly they 
ipproach this at either end can, in the-
>ry, be as different as the user desires, 
treating the two ends differently may 
tllow us to break up some of the overly-
:yclic effects crossfading tends to have 
)n loops. 

Also of interest would be more avail¬ 
able choices for crossfade mixes at the 
loop points other than the typical "lin¬ 
ear" (50/50 mix) and "equal power" 
(71/71 mix). The idea is to keep the 
amplitudes at the loop points after the 
crossfade is performed the same as 

amplitudes before the crossfade. Giving 
the user more latitude in selecting this 
mix would be useful. Even better 
would be a program that could auto¬ 
detect the amplitude at the loop point 
before and after a trial linear cross-
fade, and then decide what strength of 
non-linear crossfade to perform on the 
sound to make it come out right. 

I also think that it would be nice for 
sample editors to behave more like 
paint programs - samples should be 
treated as general "shapes" to repli¬ 
cate, twist, and overlap with other 
shapes. Current sample editors tend to 
treat samples on a point-by-point basis, 
or as blocks to cut and paste like paper. 
Anything that might make it easier to 
merge and recombine several samples 
into one new sample might go a long 
ways towards overcoming the "factory 
disk" or "just another piano" syndrome. 

In general, I get the impression that 
the marketplace feels that samplers -
and sample editors - have pretty much 
reached the end of their evolutionary 
lines. Well, I don't. I hope that some 
bright engineers at the software houses 
and sampler manufacturers also think 
that the Art of Sampling has a long, 
long way to go before it gets frozen, 
framed, and hung out to dry. ♦ 

MIDI Workshop 
Join us this summer for classes in: 

PLEASE CALL OR WRITE FOR OUR FREE BROCHURE 1 

NKMW BOX 222. DEPT. T 
LAKESIDE. CT.. 06758 (203) 567-8529 

■ 

Í 

MIDI SEMINARS: 
MIDI HOME STUDIO 
(Beginning, intermediate and advance sections designed to help you build 
and operate the most effective MIDI system for your musical needs ) 
FINALE SEMINAR 
DESKTOP MUSIC PUBLISHING 

SPECIAL SEMINARS: 
Live Sound Engineering, Ambient Digital Recording, 
Careers in Music, How to make and sell your record. 
MIDI Guitar, plus a complete guitar and bass curriculum. 

i 

rfHnmiiiiiiiifini 
Notional Keyboard and 1 

I 
MASTER WORKSHOP 

Rock Keyboards with Jordan Rudes 

K 
Campuses in Connecticut and California 

T college and graduate credit available. 

KEYBOARDS (JAZZ ROCK FUSION) 
COMPOSITION 

SONGWRITING 
IMPROVISATION 
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V Metal * 

- Rocket Riïchotte 
stage and studio guitarist 

with Gino Vanelli, Rickie Lee 
Jones, Cher, and many others 

Hughes & Kettner, Inc., 35 Summit Avenue, Chadds Ford, PA 19317 
For more information, call (215) 558 0345, or FAX (215)558 0342 

"No need to lug 
a ton of gear around. 
Just plug in and go!" 

LAY DOWN TRACKS 
IN RECORD TIME 

When inspiration strikes, 
just plug in and go 

X Crew 
.• macht« 

the shortest distance between inspiration and creation 

"How do these Hughes & 
Kettner tube preamps 
sound in the studio? 
They sound great! 

The Blues Master, 
Cream Machine, 

y and Metal Shredder 
all sound different, 

but each one sounds 
just like an amp miked up! 

Master 
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MUSIC TECHNOLOGY’S free classified section is designed to help private sellers find buyers and bands 
find other musicians. If you buy and sell musical equipment or sounds as part of a small business, 

please contact the Advertising Department to place a regular classified ad. 

KEYBOARDS 
IDLAND JUPITER 6 classic analog synth, 

at sounds. MIDI, excellent condition. 

v/Anvil case. $400 Tel: (213) 654-9187. 

FAMAHA DX7II0 with 256K sound cart, 

nint cond . $950 Joe. Tel: (415) 790-2882 

SAMPLING 
1YNAC0RD ADDone with sampler disk 

irive. excellent condition. $2000/obo Tel: 

404)636-8401 

:MAX W/HARD disk. SE keyboard, fully 

oaded. excellent condition, was $4300. 

asking $1950 Rex. Tel: (713) 930-1887. 

:-MU SYSTEMS E-lll 8 meg. 40 meg hard 

Irive with rack mount. CD ROM. and Vol 1 

ibrary. $13,000, warranty Tel: (314) 838-

5050 

iNSONIQ EPS 2X memory expander, per-

ect condition, selling because I'm upgrad-

ng to 4X memory expander. $200 Call 

Cara. Tel: (718) 383-5134. 

TOLAND S-550 w/complete 164 disk library, 

ised only at home, excellent condition, 

trust sell. $2995/obo Tel: (813) 853-1932 

FRADE EMAX samples many different 

tounds, send disks or write for list (send 

zours too) Chris. 390 N. Holcomb. Castle 

Tock. CO 80104 Tel: (303) 688-8940 

fAMAHA TX16W over 200+ disks. Version 

! operating system, mint cond.. $900/obo 

:rrol, Tel: (212) 989-1990. leave message. 

SEQUENCERS 
TOLAND MC-500 for sale with live perfor-

nance software. $500 Write: Larry. P.O. 

3ox 678, Stambaugh. Ml 49964 Tel: (906) 

265-5705 

SOUTHWORTH Jambox 2 MIDI interface/ 

5MPTE device MIDIPaint Mac sequencer, 

5200 Casio 8x2 thru box. $75 Yamaha 

7MC10, $75 Tel: (603) 624-9670 

fAMAHA 0X1 80.000 note sequencer 

zv/disk drive. $750, used only 25 hours 

Eel: (615) 824-6391 

DRUMS 
SIMMONS SOS-9 white, complete w/ 

stands, brain cables. MIDI extras include 

fata store recorder, mixer, EQ, chips, excel-

ent condition, $800 Tel: (414) 475-6852, 

COMPUTING 
ATARI 520ST w/monitor. EasiTrack Plus. 

SenPatch, Word Writer, and games, also 

lust covers and Korg KMS MIDI Sync and 

Casio MIDI keyboard. Call Dan, Tel: (617) 

784-8657. 

DATAVIEW SNAP laptop computer, perfect 

for traveling musician, over $2300 list, sell 

$1500; with Voyetra MIDI interface, $1600. 

Steve, Tel: (615) 821-7094. (615) 825-5694 

FREE AMIGA MIDI BBS. discussion with 

experts, swap patches, sequences, IFF 

instruments and sounds, get latest news, 

24 hours Dalamar’s Tower, Tel: (804) 385-

4986 

SOUTHWORTH MIDIPaint 10 sequencing 

software for Macintosh, original disk and 

manual, $45 Call Jon, Tel: (207) 236-8941, 

before 10pm EST. 

STEINBERG SMP24 SMPTE/MIDI proces¬ 

sor for use with Atari 1040ST and Pro24 

sequencing software. $1200 or best offer 

Tel: (615) 691-0916. 

RECORDING 
HOT-RODDED Tascam M-208, new LT-

1057 I C 's, no audio caps, much more, 

cleanest, best sounding 8x4x2 ever, $650. 

John. Tel: (612)825-2900. 

NEUMANN U87-AI, purchased May 1989. 

never used, w/all literature, swivel wind¬ 

screen packaged, $1300. Lexicon LXP1 

and MRC, seven hours new, $550. Chris, 

Tel: (216) 494-2985. 

TASCAM 38 8-track with two DX-4D dbx 

noise reduction units, recorder 2 yrs.. NR 

units 6 mos., $2050 Dave. Tel: (302) 762-

3052. 

TASCAM 238 Syncaset 8-track cassette 

recorder, never used, manual, factory car¬ 

ton. asking $1100. Ken. Tel: (718) 383-5134. 

PERSONNEL 
DRUMMER INTERESTED in joining road 

band or studio work, very versatile. 20 yrs. 

experience, demo available. Tel: (313) 371-

2816. 

FEMALE DRUMMER hard worker, very tal¬ 

ented. has studio experience, pro attitude, 

seeks agent or management company. Len 

Smith, Tel: (817)690-6705. 

FORMER DRUMMER of Ruffians seeks tal¬ 

ented original rock band, will relocate if 

promising. Luke Bowman. Tel: (415) 524-

7297. 

GORGEOUS ELECTRIC violinisVsynthesisU 

lyricist/composer/vocalist (à la Blondie), 

petroleum engineer by day, seeks profes¬ 

sional producer/manager/recording con¬ 

tract. Jennifer, Tel: (907) 562-0850, 

GUITARIST AVAILABLE for studio work and 

live performance anywhere in the USA. 

also have home studio, John Flinchum, Tel: 

(704)696-2251. 

SALSA MUSIC composer/singer/percus-

sionist looking for producer to work on 

solid recording project, tape bio, photo 

available. Edgardo, Tel (609) 266-3813. 

MISC. 
BBE 802. $270. Aphex Type C. $180 Rane 

HC6, $190 Rane GE27, $200. Yamaha FB-

01, $150. Tel: (215) 682-4002. 

KAWAI K5. $675. Oberheim Matrix 6R. 

$350. CZ101 RAM cartridge. $25. Call Jay. 

Tel: (212) 876-0396, 6pm-9pm EST. 

LARGE VARIETY of musical instruments, 

fair price for good equipment Tel: (602) 

722-2459 

MINIM00G drum triggers, $150 ARP 

omni w/case. $250 Anvil cases: racks, 

keys, spkr, utility, $75-$300.18' Vega Bot¬ 

toms, $300, others. Tel: (818) 508-5986. 

POLY 800 users group publishes quarterly 

newsletter: tips, articles, patches, music 

reviews. Poly 800, DS-8/707, M-1, etc., 

inquire free issue. Henry Schneider, 210 

Woodcombe, Houston, TX 77062. 

WANTED 
OCB-TO-MIDI converter for Roland Juno 

60. Terry Price, 1685 Fieldgreen Overlook, 

Stone Mountain, GA 30088 Tel: (404) 525-

8622 

DIGITAL SAMPLER, under $150, combined 

with keyboard or not. Call John Jr., Tel: 

(201 ) 933-6598, after 8.30pm EST. 

M3R Latin / Pop / R&B / Big-Band sounds 

wanted, hotel band material. P.O. Box 

SN280 SPTON SNBX Bermuda Tel: (809) 

23-81777. 

OBERHEIM Matrix 12 in good condition, 

reasonable price. Tel: (407) 290-6434. 

PROPHET, M00G or Oberheim synth, cash 

for good to excellent condition. Steve. Tel: 

(407)347-7481 

ROLAND TR909, Atari 1040ST. or 520ST 

Clive, Tel: (407) 276-9330, after 6pm. 

SEQUENCES ANY format, mainly older 

tunes, also Oberheim Matrix-12 synth in 

good condition. Tel: (407) 290-6434. 

SEQUENCES NEEDED any format to 

exchange or sell mainly older songs and 

standards. Tel: (407) 290-9072 

TAC SCORPION or Trident console. 24x16 

or more. Call with details, Tel: (212) 877-

9660. 

TASCAM 38 or comparable 8-track 

recorder, also 8- or 16-track mixing board 

Jack, Tel: (203) 633-0370, call evenings 

w/price and condition. 

TASCAM 388, 1 am looking for a “low hour” 

machine. Bill, Tel: (503) 388-2451, leave 

message. 

Note: Music Maker Publications takes 
no responsibility and cannot be held 
liable for sales, purchases, trades, or 
any other transactions conducted 
through our Free Advertising Dept. 

MT FREE CLASSIFIED ORDER FORM 
Fill in the form to a maximum of 21 words (one per box), and mail to: 

MUSIC TECHNOLOGY, 22024 Lassen St., Suite 118, Chatsworth. CA 91311. 

Please write clearly, and include your name and tel. number. Your ad 

will be printed in the next available issue. 
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Dealer of Used Musical 
Equipment 

251 West 30th St., Suite 10 fe, 

NYC. NY 10001-2801 

(212) 629-3708 

Fax (212) 947-0027 

► < 
► SONGWRITERS! MUSICIANS!, 
> Cb you need . 

► SHORT BLANK TAPES? < 
CI0.C-20, * 
etc Perfect 
for Demos 
Top Quality, ( 
Clear Shells 

’Classic Cassettes* 
► ot California 1 
?31 W OUVE AVENUE • BURBANK. CA »1502 

> C& I-800-777-8939 

Kawai K5 Editor/Librarian 
for IBM/PC 

Overtone is the software for the 
K5 and PC. Mouse driven graphic 
interface. Draw the spectrum you 
want, use standard spectra or 
extract spectra from sample files. 
Multi patches automatically adjust¬ 
ed when rearranging card layouts. 
Complete Kawai patch library (over 
750 patches) included. $99.95 from: 

Syntonyx 
7 Loudoun St., SE, Leesburg, VA 22075. 

« (703)777-1933. 

I The East Coast MIDI 
I Bulletin Board System 
_ You never get a second chance to J make a first impression. At ECM we 
■ realize that's true. That's why we've 

assembled a huge assortment of MIDI 
applications for all computer types. From 
Sequencers to Librarians, it's all here. 
Our Synth Patch and Sample Libraries are 

stocked with over 5,000 killer sounds with 

more being added regularly. Give us a call, 
at speeds up to 38,400 baud (HST), 24 
hours a day. We think you'll agree.. .a sec¬ 
ond chance won't be necessary. 

East Coast MIDI 516 928 4986 (data) 
516 928 8986 (24 hour voice info) 

ROCK STREET MUSIC 
Music & Pro Sound 

Drums, Guitars, Amps, 
Sound & Recording Gear 
Call or write for more information: 

148 South Main St., Dept H, 
Pittston, PA 18640. (717) 655-6076 

L.A. RECORDING 
WORKSHOP 
Recording Engineering Program. 
Send for Brochure & Sound Sheet: 
— 12268-MT Ventura Blvd., 
J Studio City, CA 91604 

(818) 763-7400 _ 

DO YOURSELF 
A FAVOR 
CALL NOW! 

800/673-0565 
4416 Johnson St., 

Lafayette, LA 70503 

BF 1 RECORDING IMtlVH 
Train at home for High Paying -

Exciting Careers. FREE Information. 

U BIO lASTiniE OF AMERICA 
2174 Union St.. Suite 22X, 
San Francisco, CA 94123. 

PHOTON MIDI 
CONVERTOR SYSTEMS 

Guitar, bass, nylon string applications; 
infra red optical pick-up; fast, accurate 

tracking: open architecture; unparalleled 
MIDI implementation; sequencer: arpeg-

giator; foot controller: used by top artists. 

Call 1 (800) 346-3744 

PROFESSIONAL CABLE PRODUCTS 

Audio - Video - MIDI 

Patchbays and Harnessing 
(special requests welcome) 

FACTORY DIRECT PRICES 

(800) 446-3146 - ask for Rob. 
T L Industries, Inc. 

Reach today's modern musicians 

through a Classified Ad. 

Only $55.00 per column inch 

(typesetting included). 

To book your ad, call 

Patty 
(818) 407-0744 

SELL OR TRADE YOUR 
USED MUSICAL EQUIPMENT 

THROUGH THE MAIL! 

OVER 400 NEW & USED 
BRANDS IN STOCK. 

CALL TODAY 

(203) 442-9600 

CANADIAN MC 500/D1 10/ 
Proteus Users' Group 

Sequences “Over 800," tutorials, 
patches, consulting, BBS. 

Call or write: 

Mart unes. 2426 W. 6th Avenue. 
Vancouver, B.C., Canada V6K 1W2. 

Marty (604) 738-4OI2. 

The 

SYSTEM 

RUBBER 
FEET 

LOW 
PROFILE 

1/8’ 
BLACK 
ANODIZED 
BASE — 2Z MODEL $29.95 — 

1125 Eleventh St. 
llamona, CA 92065 

619-789-6558 / 800-755-6558 

Reqven catalogue 800 343-1433, 516 S63 0633 
Island Cw, 1121 20 Lincoln Ave. Holbrook NV 11741 

DISCOUNT PRICES!!! 
Microphone, Guitar, Keyboard & 
Studio Cables. Complete line of 

cords and parts for your studio or 
stage rig. Write for free catalog: 
The Connection, 5104 Audrey Dr., 

N. Syr., NY 13212. 
315-699-3841 

Volunteer. 
£ American Heart 
T Association 

HORRIsr>".”jr^?s MUSIC 
I lll W SOUMO SYSTEM IMS TAIL AI lOH A SERVICE 

LOOK NO FURTHER! NEW & USED GUITARS, 

KEYBOARDS, MIDI, PA, RECORDING. 

Hord to find items - incredible seledion - best servke. 
MORRISON BROTHERS MUSK 

Call George or Delia (601) 352-0135 

★ ★★CASSETTES DUPLICATED★★★ 

Highest quality cassette 
duplication at the lowest price. 

Call or write: 
Cur of Water Productions 

13780 12tm Road, Plymouth, in 46563 
(219) 936-2015 

MIDI MASTER SOFTWARE 
NEW! Kawai K4 Editor/ 

Librarian for IBM - only $39.95! 
Kawai Kl/Klll Kditor/l.ibrarian 
for IBM, includes Kawai's 960 
patch library - only $29.95! 
(Add $3 shipping on all orders). 

PO. Box 83083, San Diego, CA 92138 

WINE COUNTRY PRODUCTIONS provides 
operational and technical support for all 
Sequential Circuits instruments Sales, ser 
vice, parts and accessories for the Prophet 5. 
Prophet 10, t8. Prophet 2000/2, Prophet VS. 
Prophet 3000, Studio 440. TOM. Drumtraks. 
Six-Trak, Prophet 600, and others. Sound 
disks, cartridges, data cassettes, memory 
expansion kits, latest software, keyboards, 
disk drives, spare parts, used equipment, 
authorized service, operational/technical man¬ 
uals and videos for Sequential instruments. 
Wine Country pays cash for used Prophets... 
dead or alive! Free catalog. Visa, Master-
Card, American Express & CODs bicorne. 
Call (408) 265-2008 from 9am to 5:30pm 
Pacific time. Monday-Friday. Now 24-hour 
direct FAX line: (408) 2666591 Write to: 
Wine Country Productions. 1572 Park Crest 
Ct.. Suite 505. San Jose. CA 95118 

KEYBOARD BASS LINES - $4.50 
BASS LINES COMPLETE I & II - $10.95 

each. Famous Hit Rhythm Lines: 
Funk-Rock Pop Motown Latin-Soul jazz. 

Greatest lines, Studio Legend. 
Free reading chart, total P/H $1.50. 

C. KAYE, P.O. Box 3791, 
Littleton, CO 80161-3791 

SAMPLE MANIACS... 
Do you own a high quality cassette deck, 

F1/DX900, or DAT? If so then over SIX HOURS 
of digitally mastered samples ranging 

from the hottest drum machines of yesteryear, 
to the weirdest ethnic instruments, to the most 

happening synths of today can be yours 
FOR ANY SAMPLER Call or write today for 

our full catalog and pricing info. 
Triple S Productions, PO Box 121465, 

Nashville, TN 37212-1465 (615)834 2651 

Sequences! Sequences! Sequences! 

Available for all types of music. 
Send for free catalog, song list, and 

demo tape. Specify sequencing 
software ond hardware. 

The MIDI Inn, PO Box 2362, 
Dept. MT4, Westmont, IL 60559. 

(708) 789-2001 

OUR 32 BEST DX PATCHES 
Now available on IVM 
Mididisk, your RAM, or 
datasheets...$20. Also -

Customized Programming 
from 

Triple Cem Music 
P.O. Box 838, 

Trumansburg, NY 14886 
(607) 387-9270 



OUR SERVICE, SALES, & SELECTION ARE 

rolls 
^jmusic 

center.. 
1-800-336-0199 

1065 Wert Broad Street Falls Church VA 22046 In VA 703-533-9500 

GUITARS AMPLIFIERS KEYBOARDS DRUMS PERCUSSION 
SOUND SYSTEMS DJ SYSTEMS SIGNAL PROCESSORS 

MULTITRACK RECORDING LIGHTING SYSTEMS 

This Irresistible Poster (20x30”) can be Yours for 39.95 plus 31.50 shipping, VISA or MC. 1-800-336-0199 



Peavey Cache™ Card) Z 

•SH-

_ 

* 720K byte/3.5" PC-compatible floppy disk drive 

K Software upgradable — Only a software update 
away from next year's model 

* MIDI or Disk loadable PCM Wavesample RAM 
expandable to 512K 

* "Tape Deck" - Like 9-track 20,000 note MIDI 
Sequencer 

* "Up-Front" studio quality 16-bil PCM Wavesamples 

* 61-key dynamic keybed with "aftertouch" and 
X velocity sensitivity ‘ 

* 5 totally programmable 32-piece Drum Kits 

K 100 Internal Programs (Expandable to 200 with 

Moat Innovativ« Keyboard 

PEAVEY DPM3 

Puts The Music Back In Your Hands. 

Peavey Electronics Corp. 
Meridian, MS 39302-2898 
(601) 483-5365 Telex: 504115 
»1990 

K Capable of operation as a MIDI Master Controller via 
Global Data storage and Multiple Channel control 

* Diagnostic Disk runs complete system check on 
'internal functions 

For further information, call 
the DPM “ 3 Hotline 
1-601-483-5370 

* Totally DIGITAL PHASE MODULATION SYNTHESIS (DPM) 

* Software-based voice/program generation 

K Dual Multi-Effects Processors, / 

DPM 3 
"Even under the microscope, the 
Peavey (DPM 3) sounds are uniformly 
excellent.’r — Craig Anderton, Electronic Musician Magazine 
"...a powerful contemporary sound/' 

—Keyboard Magazine 

"...Most Innovative Keyboard" 1990 
—Music & Sound 

1990 \ 
•M • MUSIC & SOUND I 

* 1ó-voice Polyphomc/tâ-voice Multi-Hmbral Dual 
Oscillator Pro Architecture 

es di 16-Bit PCM Wavesample ROM 

9 27 MegaHertr DSP sound generation eliminates 
dedicated hardware approach -r s A4- X 

4 Me 




