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16 Channels, 4 Busses, 
6 Sends, 8 Returns, 

20 True Inserts. $899 
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To suit your tracking needs you 
can set up for 2 bus/2 master or 
4 bus operation. All 16 channels 
have 6 sends: 2 pre-fader for 
your choice of dual mono or 
stereo monitoring and 4 post¬ 
fader for effects. Use all 6 sends 
for effects-heavy mixdowns or 
set up three separate monitor 
mixes plus 4 effects for a live recording. And the 
8 returns handle any combination of stereo or 

All this flexibility wouldn't 
mean anything if the 1622 didn't 
sound great. Specs like 
"distortion plus noise: too low 
to measure"*, and the cleanest, 
quietest signal path we could 
possibly devise, truly put the 
1622 in a class by itself. In fact, 
it's the absolute best mixer 

under $2000 for recording with our AD AT Digital 
Audio Recorder. Your ears will prove this. 

Flexibility is the horsepower behind any 
professional recording mixer. You need all the 
channels, sends, returns and 
inserts you can get your hands 
on in the heat of a mix. Check 
out these front and rear panel 
shots of the Alesis 1622 and 
you'll see professional features 
that make other mixers pale by 
comparison. 

And they're true pre-fader inserts so you can 
change levels without disturbing critical effects 
_ settings. Master outputs are 

switchable +4 or -10 to drive 
pro or semi-pro mixdown 
decks, and channels 1 
through 8 feature XLR mic 
inputs and direct outs. There's 
even a headphone output for 
convenience. 

mono sources. 

Every channel and all 4 busses feature 
professional TRS inserts for individual processors. 

Flexibility, superb audio, unbeatable price. 
Ultimate value. See your Alesis dealer for a demo 
and start mixing today. 

• Keyboard Magazine July '90 

Alesis Corporation 3630 Holdrege Avenue Los Angeles CA 90016 



Two ways to get 

Way 1 Way 2 
World Class Studio Sampling, 
Drum and Rhythm Sessions 

Professional studio time $150/hr.$40,000 
A great engineer and producer.$20,000 
Rental of hundreds of superb drums 
and percussion instruments.$15,000 
Rental of exotic audiophile mies.$5,000 
Rental of professional studio reverbs, 
use of live ambience and chambers.$10,000 
16 Bit Stereo storage and playback hardware 
and sound manipulation software.$15,000 
MIDI rhythm programming hardware /software.$ 500 
A great drummer to play rhythms and fills 
with dynamics and feeling.$10,000 
Inspiration, creativity and years of 

Easy and unlimited writing of your 
own rhythms and songs.N/A 
Write songs on the fly with a footswitch.N/A 
Up to 120 sounds available through MIDI.N/A 

ALESIS SR-16 DRUM MACHINE 
16 Bit Stereo, with Dynamic Articulation, 
233 Sounds, Stereo Samples and Preset Patterns 
Included 
Incl. 

Incl. 
Incl. 

Incl. 

Incl. 
Incl. 

Incl. 

Incl. 
Incl. 

Incl. 
Incl. 
Incl. 

TOTALS $399 Suggested Retail $100,000 plus 

Choose one. 
See your Alesis dealer 
after you've made your 

*Slightly higher in Canada 

Alesis Corporation 3630 Holdrege Avenue Los Angeles CA 90016 



More is a “Plus” 
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More Features. 
Add features like 32 voice polyphony, 

16-MIDI channel multi-timbral 
operation, 4 polyphonic outputs 

and the ability to access 500 
onboard presets. Add powerfid 
performance and MIDI control 
capabilities like Quick Keys and 
Performance Maps—all with the 
industry’s clearest, most straight¬ 

forward user interface—and you’ve 
got the perfect instrument to use 
for live performance, sequencing, 

or as the heart of an extensive 
MIDI-based music system. 

More Value. 
Why settle for less? You won’t 

find a better value anywhere. More 
superb E-mu sounds. More easy-

to-use features. More reason to visit 
your nearest E-mu 

dealer for a demo of E-MU 

It’s that simple. The E-mu Proteus 
Master Performance System Plus 

has more of what you want. 

More E-mu Sounds. 
The MPS Plus comes standard 

with 8MB of CD-quality sounds. 
It starts with the same 4MB of 

samples that made the MPS 
famous—sounds like grand pianos, 
screaming electric guitars, punchy 

/ F brass and much more. The Plus 
adds an additional 4MB of orches¬ 
tral sounds including solo strings, 

woodwinds, classical brass and 
orchestral percussion—the power 
and grandeur of a full symphony 

orchestra at your fingertips. 
Combined with our studio-quality 
digital effects you’ve got access to 
more incredible sounds that will 

let you express your personal style 
of music. 

The New MPS Plus 
E-mu Systems is a proud sponsor of WOMAD. the World of Music Arts and Dance. Made in the USA 

the MPS Plus. 

E-mu Systems, Inc. 
P.O. Box 660015, Scotts Valley. California 95067-0015 

U.K. E-mu Systems. Ltd.. Suite 6. Adam Ferguson House. 
Eskmills Industrial Park, Musselburgh. EH21 7PQ 
All trademarks are property of their respective companies 
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THE FRONT PAGE 

Intelligent MIDI 
It's time to add advanced networking 
to the MIDI specification. 

M IV Raking music with electronic in¬ 
struments can be a pain. It requires spending 
generous outlays of cash to buy the necessary 
gear; suffering through abysmal instructions on 
how to use it; and wasting inordinate amounts of 
time hooking all the pieces together and keep 
them working. Dealing with cumbersome, hassle-
filled procedures like synching a sequencer to a 
multitrack tape simply adds insult to the existing injury. 
Why should we have to put up with all of this? Why can’t all the pieces of a typ¬ 

ical electronic music studio work together in a coherent way so that we can 
worry less about how everything’s connected and spend more time making music? 
Think how productive you'd be if assembling a computer-controlled, inte¬ 

grated tape and sequencing system required simply hooking together a few 
cables. If “intelligence” were built into each of the different pieces of gear and 
the computer software running the show immediately configured itself for the 
components available to it, reconfiguring and rewiring your studio would become 
a thing of the past. 

Imagine if by sending a query and receiving a response your sequencer could 
sense that you added a new synth with built-in effects to your system. Imagine fur¬ 
ther that the sequencer allowed immediate access to a window with effects 
parameters. That way, you could play back a sequence on the new instrument, 
adjust the reverb decay or chorus rate from within the sequencer and record your 
tweaks in real time, without worrying about the appropriate SysEx codes, or 
which data was routed where. Voice-editing, of course, also could occur in the 
same way. An intelligent synth would know, and be able to communicate, its 
polyphony and voice-stealing method too, so that the sequencer could tell you 
when you exceeded the instrument’s polyphony and route any extra notes to 
another synth in your system. 
The final mixdown of taped, hard disk-recorded, and sequenced tracks also 

could be made more immediate and intuitive. Why not offer a Mix mode with¬ 
in the sequencer? Upon entering it, a bank of faders wotdd appear that control 
levels for each of the different track types and parameters for all signal pro¬ 
cessing power within the system, both from stand-alone boxes and the DSP chips 
built into synths or digital audio boards. Any adjustments would be recorded so 
that you cotdd have a completely automated mix. 
The ability to do these applications in a limited form exists today. To discov¬ 

er some of the possibilities, check out this month’s cover story, “Beating the 
System,” on p. 38. At the moment, however, setting up a system that incorporates 
these capabilities is expensive and difficult. Ironically, it takes some of the hairi¬ 
est studio reconfiguring you’d ever want to see. What we really need is an expand¬ 
ed, more networkable form of interconnection: an “intelligent" MIDI. 
A few steps have been taken in this direction, notably the Device Inquiry mes¬ 

sage added to the MIDI spec. Opcode’s OMS software, and the MediaLink con¬ 
cept Lone Wolf has been touting for several years. But the time has come for the 
MIDI Manufacturers Association to consider a significant upgrade to MIDI itself, 
one that incorporates higher-speed, bi-directional communication on a single 
cable (two of the five pins remain unused, after all). 

Even an updated MIDI, by itself, won’t permit the types of applications I’ve out¬ 
lined, however. Synth and software manufacturers must be willing to incorporate 
the required intelligence into their products, and consumers must be willing to 
pay for these capabilities. If all parties participate, the result could be a lot less 
hassle and a lot more music. x-5 y 
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With 32 tracks, a built-in 3.5" disk drive 
and a price under $400, the new Brother 
PDC-100 Professional Disk Composer just 
might be the coolest thing to come along 
this year. 
Now you can create, edit, and save, your 
music without struggling with the limits of 
on-board sequencers or dealing with the 
complexity of computer programs. 
Look for it in the frozen foods section at 
your authorized Brother dealer. 

BROTHER PDC-100 

• 32 tracks—16 channels per track 
• 21,000 note internal RAM (128K) 
• 3.5" disk drive 
• 32 character backlit display 
• Realtime or step recording 
• Extensive bar and event editing 
• Cut and paste editing 
• Quantization and transposition 
• Variable tempo in same song 
• 96ppq tempo resolution 
• Record songs and sysex in one file 

Brother International Corporation • 200 Cottontail Lane • Somerset, NJ 08875 • 908-981-0300 Brother Industries, Ltd. • Nagoya, Japan 
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Macintosh MIDI interface • Stand-alone midi patchbay and 8x8 merger • s M PTE time 

8 OUT) • 128 MIDI CHANNELS • NETWORK UP TO 4 UNITS FOR 512 CHANNELS • HIGH MIDI DATA 
« ». 

change • Adjustable S M p t E freewheeling and "jam sync" • Custom 2O-MHz midi pro 

Mark of the Unicorn. Inc. 222 Third Street. C a m b r i d 



Piece II. It Stands Alone. 
? 'J Mark of the Unicorn 

‘ D 
CODE CONVERTER • FULLY PROGRAMMABLE FROM THE FRONT PANEL • 16 MIDI PORTS (8 IN AND 

TRANSFER RATE • 128 SCENE, BATTERY-BACKED MEMORY • RECALL SETUPS VIA MIDI PATCH 

□ ESSOR «"INTERNAL POWER SUPPLY • 2 PEDAL INPUTS FOR CONTINUOUS OR SWITCH PEDALS 

J e , MA 02142 Phone 617.576.2760 FAX 6 1 7.5 7 6.3 6 0'9 



‘ ‘Intelligent design, dependable... 
flawless performance” 

Frank Serafine, President Serafine Inc. 

DynaTek Tangiers Road, Systems Ontario Canada M3J 2B1 • (416) 636-3000 Fax (416) 636-3011 

Low noise, ergonomic design and its 
vast selection of media has made 
DynaTek's “TRACK" series Frank's choice 
for rack-mountable data storage. 

Whether for hard disk recording, 
sampling, or archive, DynaTek’s “TRACK" 
series provides quiet, dependable 
performance, time after time. 

Hollywood knows it can depend on 
Frank Serafine for creative sound design. 

For digital data storage, Frank knows he 
can depend on DynaTek. 

For years, Frank has used digital tech¬ 
nology to produce sound effects for such 
innovative projects as "Tron." “The Day 
After," "Star Trek" and most recently, 
“The Lawnmower Man." 

_ 

Frank Serafine exclusively used DynaTek Track Series Rack Mountable 

Data Storage in the production of 

«IawnmowerMan ” 

"The Lawnmower Man" image courtes) of Allied Vision Lane Pringle Productions and Sew Line Cinema Corporation. “CyberKoogie" created by Angel Studios. 



LETTERS 

BAD NEWS BEARER 

I would like to say a few 
things in response to the “Future of 
Analog,” by Brent Hurtig (May 1992). 
I am a digital audio and recording 

consultant for a pro music retailer, with 
many years of studio experience in my 
own facility. I found Mr. Hurtig’s state¬ 
ments a series of misinformed respons¬ 
es and unfounded assumptions. The 
article was based on the premise that 
the Alesis ADAT (among other afford¬ 
able digital recorders) would be the 
“end-all” of the structure of the pro 
recording market as we know it today. 
The ADAT is not even available at this 
time (either dealers have not received 
them, or the waiting lists are long). 
Wouldn’t it be better to make state¬ 
ments like "The future of analog is 
grim” after such products have been 
circulating in the market for a little 
while? 

First, the digital technology of today 
does not support the fullest frequen¬ 
cy responses that the average human 
ear can detect. Second, the inherent 
problem in marketing and supporting 
new products like the ADAT will be 
monstrous for a company inexperi¬ 
enced in tape-machine manufacturing. 
It will be interesting to see how they 
do this and how they sell. 
Most of my customers are not im¬ 

pressed with the capabilities of digital 
media over the excellent sound of 
Dolby S- or SR-equipped tape decks. 
Most studios could have switched to 
all-digital systems long ago, but they 
remain dedicated to analog multitrack 
mediums, or use a combination of ana¬ 
log and digital. 

The differences between analog and 
digital have become subjective. Both 
have their advantages. Digital’s advan¬ 
tages are not overwhelming enough to 
make analog obsolete anytime soon. 

Arn Johnson 
address unavailable 

Author Brent Hurtig responds: Some 
years ago I also sold pro-audio equipment, 
so I sympathize with your concerns. 
However, I feel you’ve chosen to slay the 
messenger of news you may not wish to hear. 
Barring any major social calamities, digital 
recording will supplant analog recording. 
The evidence is plentiful. Hollywood now 
uses hard-disk recorders to post-produce films 
and videos cheaply and quickly. MIDI 
mavens who copy-and-paste music data 
can't wail to do the same with audio tracks. 
Furthermore, commercial studios must con¬ 
front competitive realities once musicians 
have digital multitracks in their garages 
and bedrooms. And the ultimate evidence: 
Serious analog multitrack R&D is practi¬ 
cally finished around the globe. 

These facts don’t go away if we dislike 
them. Nor did I say that affordable digital 
recorders represent an “end-all, ” though as 
harbingers, they will, as I stated, “change 
the very nature of the recording business. ” 
So the ultimate future of analog recording 
is grim. 
Regarding your points about analog’s 

advantages and digital’s pitfalls, the arti¬ 
cle supports this statement. None of this 
makes current analog technology obsolete. 
The article offers many reasons to buy 
analog gear, and I hope to get a few more 
good years from my own. The article’s 
closing words may be useful with your 
pro-audio customers: “We should make the 
most of what we have today, not counting 
on tomorrow’s technology to spur today’s 
creativity. ” 

MIXUP 

Since I am in the process 
of upgrading my studio with a new 
mixer, I looked forward to Larry 
Oppenheimer’s column on "Maximizing 
Your Mixer” (“Recording Musician,” 
April 1992). I was impressed with its 
noncontent. 
The article states, “avoid putting the 

mixer near any (EMF) source.” How 
far away should it be? Forty miles? I 
guess his advice rules out near-fields, 
since they usually are placed “near the 
top of the channel strip.” 
Next, he advises a listening test to 

assess what part of the mic trim is the 
noisiest. What do you do with the 
residting information? By the way, what 
does “70%” mean on a fader? Zero dB? 
Four parsecs? 

I feel it would have been a better col¬ 
umn if he stuck to the basics on ready¬ 
ing the mixer. 

Bob Vandiver 
Portland, OR 

Author Larry the O. responds: The point 
of the column is to give home studio owners 
general tips on getting the best sound qual¬ 
ity from an inexpensive mixer. Specificity 
is not practical given the length of EM ’s 
“Recording Musician ” column and the vari¬ 
ety of circumstances that EM readers embody 
in their studios. For instance, how far a 
mixer should be from a source of EMF 
depends on the sensitivity and shielding of 
the mixer’s circuitry, the field strength of 
the EMF source, and the amount of space 
available. Speakers placed on top of the 
mixer typically have relatively small magnets 
on the woofers and usually are placed on 
the meter bridge or otherwise elevated some¬ 
what from the face of the mixer. Many mod¬ 
els are shielded, too. As such, they do not 
usually present a problem, but conceivably, 
they could. 

With regard to fader settings, with a few 
exceptions, most mixer manufacturers rec¬ 
ommend setting the gain structure so that 
nominal operating level occurs at between 
two-thirds and three-quarters of the fader's 
throw, or approximately 70% of its travel. 
The idea is that you more often lower a sig¬ 
nal below nominal level than raise it into 
the headroom above, so you should have 
more fader travel below nominal. Specs such 
as 0 dB, or unity gain, depend on variables 
such as the input signal’s level, mixer 
design, and trim settings. 

TEACHER TIPS 

^\fter I finished reading 
your many insights into the MIDI 
needs of music educators (“MIDI 
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• LETTERS 

Enters the Classroom,” April 1992), I 
felt compelled to share my perspective. 
I am a traditionally trained music 

educator whose major instrument was 
classical guitar. My experience tells me 
that MIDI’s slow-paced integration into 
the music curriculum stems primarily 
from educators’ lack of desire, not 
from a lack of educationally oriented 
MIDI products. Many of the “MIDI¬ 
based, computer-assisted instruction 
tools” you mention currently exist! 
Products such as Take Note, MIDI Music 
Lessons, and Temporal Acuity's software 

directly address “the development Of 
basic musical skills,” including ear 
training, rhythmic development, and 
music literacy. Instrumental practice 
can be enhanced through the use of 
Roland’s Intelligent System of Music 
(ISM) and MiBAC (jazz lessons), to 
name a few. 
I agree that instrument design could 

be modified to create a more intuitive 
operating environment for the classi¬ 
cally trained musician. For example, 
velocity levels could be identified as 
PPP'fff’ as opposed to the current sys¬ 

tem of using a number between 0 and 
100, or 0 and 127. (This modification 
has already found its way into the 
Kurzweil K2000 synth velocity- and 
pressure-mapping tables). Transposition 
intervals could be displayed as using 
major, minor, augmented, or dimin¬ 
ished as labels, instead of the awk¬ 
ward practice of identifying intervals 
by number of half-steps. Also “the abil¬ 
ity to produce a sustained legato 
from note to note following an ini¬ 
tial phrase” has most recently been 
addressed through the creation of a 

$10p°° 
FEEL BETTER? 

For $795, we have trouble convincing some of you that this 
board has outstanding sound quality. There's an easy solution 
though. We can raise the price. Or, you can go to your nearest 
authorized dealer and listen for yourself. 

$795 
The CardD is an 
AT-compatible bus board 
that gives you: 

• Real time direct-to-disk 
stereo recording and 
playback 

• True professional-quality 
16-bit audio 

• Stereo analog inputs and 
outputs 

• 32kHz, 44.1 kHz, and 48 
kHz sampling rates 

$250 
The EdDitor is a fully 
non-destructive stereo 
waveform editing program 
that features: 

• Extremely fast cut & paste 
operations 

• Overlays 

$295 
Add the I/O CardD to give 
you the S/PDIF (IEC) digital 
interface, allowing direct 
digital transfer to and from 
your DAT machine. 

• Customized fades & 
crossfades 

• Multiple undo's 

• Very easy to learn 

• On-line help is 
always available 

14505 21st Avenue North. Suite 202 
Plymouth, Minnesota 55447 

(612)473-7626 Fax (612) 473-7915 

new controller number (68), which was 
designed to provide “MIDI legato.” 

Lastly, the “orchestra-in-a-box” syn¬ 
thesizer yon relish sounds like a 
“real” string player’s worst nightmare. 
Subtlety, nuance, and other non-empir-
ical elements of the art of music can 
never be quantified—and therefore 
captured—by electronic instruments. 
The development of a product with the 
exacting specifications that you enu¬ 
merate has as much chance of being 
created as an algorithm in a composi¬ 
tion program that effectively eliminates 
the need for “real” composers and 
composition instructors. 

R. G. Rhoades 
Mechanicsburg, PA 

Author Ed Tywoniak responds: Thank 
you for your comments. We are much clos¬ 
er in philosophy than you suggest. Within 
the article, I specifically state that “elec¬ 
tronic instruments will never replace acous¬ 
tic instruments. ” / didn 7 mean to suggest 
that electronic instrumentation will “elim¬ 
inate“ the need or desire for “real" (i.e., 
acoustic) instruments. To suggest that ges¬ 
tural subtlety and nuance can “never be 
quantified by electronic instruments ” is for¬ 
getting that we are witnessing the begin¬ 
ning of an industry that already has made 
great strides in a short period of time. It is 
not difficult to envision an electronic 
instrument with the depth and breadth of 
nuance that you suggest. 
Finally, I do not relish the orchestra-in-a-

box as a substitute for more traditional 
orchestras. Electronics are just another genus 
in the overall family of musical instruments. 

PARDON ME, PROFESSOR 

AKs 1 was reading Jack 
Jarrett’s article ("The Back Page,” April 
1992), I was thinking, “This guy needs 
an E-mu Proteus/2.” He later mentions 
this very instrument, but laments what 
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4 inputs 

4 outputs 

4 discrete effects processors... 

LA Uocal Uibe 
CMP-fress+rev+pan 

400 killer presets... 
Studio Keyboard 

DRV->ddl*cho*reu 
Modulation Mania 
cho*FLA+cho->fla 

Band In A Box! 
DDL4pan*reu-*reu 

all in one box. 

Finally, you can get true flexibility in 
signal processing without sacrificing 
sound quality or features. It all adds up 
in the new DP/4 Parallel Effects 
Processor, from ENSONIQ. 

How? Start with four custom 24-bit 
effects processors in a unique "parallel 
processing" configuration, so each one 
remainsl00% dedicated to delivering top¬ 
quality sound. 

Then add 46 studio-quality effects 
algorithms, providing a complete palette 
of signal processing possibilities. And 
you can tailor the sound to your liking, 
because each effect has a full set of pro¬ 
grammable parameters. 

But uncompromised sound quality is 
only half the equation. The DP/4's "digi¬ 
tal patch bay" gives you true flexibility in 
signal routing, effects configurations and 
dynamic control. 

Process 1,2,3 or 4 separate sounds, 
and change the routing with the push of 
a button. And digital sub-mixing allows 
you to begin to shape your music at the 
output stage, freeing up channels for 
your final mix. 

Need to meet a wide range of musical 
applications? From vocal processing to 
ultimate guitar chains, from stage to 
home studio, the DP/4's 400 presets have 
you covered. 

It all adds up to the best sounding, 
most flexible multi-effects processor avail¬ 
able. Where? At your local Authorized 
ENSONIQ dealer. Call 1-800-553-5151 for 
the one nearest you. 

Please senil me more information on the DP/4 anil 
your complete line of musical instruments. 

Name 

Address 

City 

State_ Zip_ Phone_ 

Mail to ENSONIQ, Department E-28 
1S5 Great Valley Parkway, Malvern, PA 19355 

ensoniol 
The Technology That Performs 



• LETTERS 

he thinks are limitations. 
I use the Proteus/1, 2, and ProCus-

sion every day, primarily for “orches¬ 
tral” applications. Mr. Jarrett, as coau¬ 
thor of MusicPrinter Plus, should realize 
that any successful implementation of 
traditional orchestral voices on sam¬ 
plers or synths requires some voice 
editing by the user. Yes, the strings on 
the Proteus/1 have a down-bowed 
attack, but they can be smoothed out 
by editing the Alt envelope. I edit 
voices and save them under different 

names. This is the only way to achieve 
believable and musically satisfying 
instrumentation. Mr. Jarrett’s hope for 
a factory-direct box full of every possi¬ 
ble orchestral execution is—pardon 
me, Professor—a bit naive. 

Joe Cox 
Los Alamos, NM 

SASSY READERS 

Fhankfully, you have such 
knowledgeable readers as Bill Palmer 

Real-Time MIDI Performance Software 
Created specifically for the MIDI performer, this highly 

acclaimed software program lets you spontaneously create 
music while playing your MIDI instrument. With Sybil, you 
control the notes, rhythm and instrumental sounds of your 
synthesizer through the notes you play, in Real-Time, 
without missing a beat! 

It’s fun and easy to use with your Macintosh or IBM 
compatible computer. But the best thing about Sybil is that it 
gives you all the advantages of MIDI technology while letting 
you get back to what you do best... Playing Music! 

To leam more about Sybil, visit your local music store 
or write to: 

Sybil 
c/o G.H.S. Corporation 
2813 Wilber Avenue 
Battle Creek, Ml 49015 USA 

(“Letters,” April 1992) who spell out 
for your more ignorant audience what 
is necessary to make good music. 
Imagine how shocked I was when I 

realized that not only am I proliferat¬ 
ing the dreaded “solitary type of 
music,” but I don’t get paid for it! And 
to think I was enjoying it! 

Peter Kata 
New York, NY 

WHERE'S THE APPLE? 

I noticed in “Music Boxes” 
(March 1992) that the Apple IIGS was 
accidentally omitted. This mistake is 
surprising since the Apple IIGS has an 
Ensoniq 5503 digital oscillator chip 
with 32 independent oscillators. When 
it plays an instrument, it sounds like 
that instrument, even through the lit¬ 
tle 3-inch built-in speaker. Plug in an 
amplifier and bigger speakers, and 
WOW! Not only that, it does a great 
job of digitizing audio. 

The Apple IIGS is far from techno¬ 
logically obsolete. It’s the best kept 
secret in the computing world. 

John R. Majka 
Louisville, KY 

John—The IIGS intentionally was omitted 
because of the lack of serious music software 
for that platform. Yes, the internal 8-hil 
sound chip was very good for its day, but 
unfortunately, the IIGS is a little closer to 
technological obsolescence than you let on. 
In fact, recently published reports suggest 
that the IIGS will be discontinued in 
October.—Bob O’D 

ERROR LOG 
June 1992, “What’s New," p.12: The 
correct telephone number for Gen-
eralMusic Corp. (U.S. distributor of 
Bachman keyboards) is (708) 766-8230. 
May 1992, “Computer Musician: Multi¬ 
media Sound," p. 80: The sidebar “CD 
Formats” was written by Terry Barnum, 
whose name was inadvertently omitted. 

Address correspondence to “Letters, " 
Electronic Musician, 6400 Hollis St. #12, 
Emeryville, Cl 94608. Published letters may 
be edited for space and clarity. 

Corrections to articles are listed at the end 
of “Letters. ” We compile these published cor¬ 
rections annually; to receive a copy, send an 
SASE to “Error Log Listing“ at the above 
address. 
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Big Studios Hate Us. 
Leave it to the leader in direct to disk recording to stand up for the little guy. 

Being musicians ourselves, we understand how hard it is to aspire to musical 
greatness on a budget that can barely afford the rent—let alone studio time. 
Therefore, it's with great pleasure that we introduce Audiomedia II, direct to disk 
recording for the rest of the world. 

We've packed big studio performance into Audiomedio II with features like high 
quality analog and digital ins and outs for recording your favorite instrument, or 
recording digitally to DAT. True 16 bit, CD-fidelity for crystal clear reproduction of 
the whole musical spectrum, from the highest splosh cymbal to the most 
subterranean synth rumble. And a full-featured version of our much-imitated 
(but never equaled) Sound Designer II'“ software, the industry standard for editing 
trucks with the speed and precision that only a disk-based system can provide. 

Last but certainly not least, Audiomedia II provides the hardware backbone for 
the biggest names in music software—Studio Vision',“ Digital Performer’“ 
Cubase Audio'“ and DECK ” digital multitrack software. 

And the beautiful thing is, all of this power is contained on a single card that fits 
into any Macintosh“ II or Quadro computer. And virtually any budget. 

Audiomedia II. Because after all, why should the big studios have all the 
cool gear? 

Call 800-333-2137 for a free brochure and the name of your local dealer. 

* We 're only kidding. Big studios actually love us for our professional direct 
to disk systems, Pro Tools" and Sound fools.“ But that's another ad. 

digidesign 
1360 Willow Rd. #101 
Menlo Park, CA 94025 

415.688.0600 

© 1992 by Digidesign Inc. Features, spécifications and price subject to change without notice. 
All trademarks are property of tneir respective holders. $1295 suggested U.S. list price. 
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core 

rom the initial idea to the printed page, 
QuickScore Deluxe is the fastest and easi¬ 

est tool available for IBM PC compatible com¬ 
puters. Play your music in or import a MIDI 
file and immediately see and hear your score 
play back through MIDI or any popular PC 
sound card, up to a full 16 tracks! Both amateur 
computer musicians and seasoned pros alike 
will find QuickScore Deluxe indispensable. 

EDIT YOUR TUNE, add notes, lyrics or symbols 
anywhere on the page. Even import MIDI files. 

Dr.T’s 
MUSIC SOFTWARE 
Manufacturers suggested retail $149. For more 
information or the number of an authorized dealer 
near you call I-800-989-MID1 or Fax 617-455-1460. 

k 1 PRINT YOUR SONG as a full score on 
•J PostScript® or most dot matrix printers. 

1 ENTER YOUR MUSIC in realtime, steptime, or with the mouse. Play your composition back and watch it scroll. 

Finally! Music notation 
as simple as 1-2-3. 



WHAT’S NEW 

New Products 

Our mid-summer mixer mania complements 
a melange of MIDI and machine controllers. 

MIDI-CONTROLLED MIXERS 
Allen & Heath’s in-line GS-3 series 
offers MIDI automation of channel, 
monitor, and effects-send mutes in 
16x8x2 ($4,595) and24x8x2 ($6,499) 
mixers. A 32 x 8 x 2 configuration can 
be assembled from either console via 8-
input expander modules. (Hardware 
is included to maintain cosmetic uni¬ 
formity.) All models feature direct-to-
tape switches; dedicated EQ controls 
for channel and monitor paths; six aux 
sends; inserts on all channels, groups, 
and the stereo mix; dedicated EQ and 
sub-group assignment on the four 

mixer, the 
Solo Live. 
Features in¬ 
clude 4-band 
EQ with sweep-
able midrange, six 
aux sends, PFI. and 
Channel On switches 
for every input, direct outs 
on each channel, phantom 
power, a mono out, and 100 
mm faders. Three Solo Live mod¬ 
els are available: 16 x 4 x 2 x 1 
($2,699), 24x4x2x 1 ($3,599), and 
32x4x2x1 ($4,699). 

Allen & Heath GS-3 

stereo effect returns; a 2-frequency 
alignment oscillator; +48V phantom 

Soundtracs 

485-19 South Broadway 

Mackie Designs 

16130 Woodinville-Redmond 

power; and 100 mm faders. Automa¬ 
tion is controlled by seven “F” (or soft) 

Hicksville, NY 11801 

tel. (516) 932-3810 

Rd. N.E., #2 

Woodinville, WA 98072 

keys that can be configured to operate 
as simple mutes or access program 
change information. A “learn" func¬ 
tion enables the keys (via MIDI con¬ 
trol messages) to run tape transports 
or hardware/software sequencers. “No 
hands” punch ins/outs also may be 
MIDI controlled through a console¬ 
mounted footswitch jack assigned to 
the appropriate “F” key. 

Allen & Heath/DOD 

5639 South Riley Lane 

Salt Lake City, UT 84107 

tel. (801) 268-8400 

MID-SIZED MIXERS 
Mackie Designs introduced a line of 
8-bus mixers. Available in 16x8x2 
($3,000), 24x8x2 ($3,700), and 32 x 
8x2 ($4,300) configurations, these 
consoles offer in-line monitoring (effec¬ 
tively doubling the inputs during mix¬ 
down), a 116 dB dynamic range, two 
assignable headphone monitors, stereo 
solo, six aux sends, 100 mm faders, a 
built-in talkback microphone, and +48V 
phantom power on all channels. The 
consoles operate at a professional +4 
dBu level (-10 dBV conversion for tape 

tel. (206) 487-4333 

Biamp Systems introduced a 24-chan-
nel version of their Newport console 
($3,383). The Newport’s compact 
design sits on just five square feet of 
table space and all connectors are 
front-mounted to allow flush placement 
against walls. Features include 3-band 
EQ, four aux sends, a stereo input 
channel (for tape decks or other stereo 
line-level systems), insert points on all 
channels, 100 mm faders, phantom 
power, and solo switches for all chan¬ 
nels, submasters, and aux sends. 

MIDI mute automation is the key fea¬ 
ture of the Soundtracs Solo MIDI con¬ 
sole. An onboard data keypad assigns 
MIDI mute commands to all inputs, 
monitors, groups, stereo returns, and 
aux masters. The Solo MIDI offers in¬ 
line monitoring; 4-band EQ; six aux 
sends; PFL and solo-in-place; four 
stereo returns with 2-band EQ, pan, 
and level controls; and a 3-frequency 
(selectable) oscillator. Three configu¬ 
rations are available: 16x8x16x2 
($4,299), 24x8x24x2 ($5,999), and 
32 X 8 X 32 X 2 ($8,699). Soundtracs also 
is offering a sound-reinforcement 

ins/outs) and offer semi-parametric 
EQ (±15 dB boost/cut) with a 75 Hz 
lowcut filter and an EQin/out switch. 
Mackie also released an internal MIDI 
controller board for the CR-1604 mixer 
that provides full fader automation and 
muting for all sixteen inputs, the mas¬ 
ter outputs, and the four stereo aux 
returns. The internal board ($700) can 
be installed in five minutes by a quali¬ 
fied technician. Once in place, the 
board interfaces with any MIDI hard¬ 
ware or software and offers basic “snap¬ 
shot” operation, as well as continuous 
control via multi-port MIDI systems. 

Biamp Systems 

14270 N.W. Science Park Dr. 

PO Box 2160 

Portland, OR 97208-2160 

tel. (503) 641-7287 

MIDI PREAMPS 
Rane extended the scope of MIDI 
control with the MAP33 MIDI/Pro-
grammable Acoustic Instrument Pro¬ 
cessor ($1,995), a rack-mount instru¬ 
ment preamp with an impressive array 
of features. Each of the three instru¬ 
ment inputs accepts two pickups, which 
can be any combination of magnetic 
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QUEST 
EDITORS 
A Universe of Sound Creation 

Designed for MS WINDOWS, MAC, 
AMIGA, ATARI ST, PC/XT/AT/C1 

A "tour-de-force“ , Electronic Musician 

•The best gets better! 
•Call for your MQ Special Offer Pak 

•MQ supports more instruments than 

any other Universal Editor/Librarian 

MIDI QUEST Jr Librarian $99 
MIDI QUEST $250 
MIDI QUEST for Windows $300 

INDIVIDUAL EDITOR/LIBS $99 

Ensoniq VFX/SQ-1 

Kawai K1/K4 

Korg Wavestation/ex/AD 

Korg Ml/R/ex 

KorgTl/T2/T3 

Roland D-5/10/20/110/GR50 

Roland D-70 

Roland R-5/8/8m 

Roland U-20/U-220 

Yamaha SY22/TG33 

Yamaha SY/TG 55 & 77 

FOR MORE INFORMATION 
Call/write for our complete list of Editor/Librarians 

at our NEW address & phone number 

Sound Quest Inc. 
131 W. 13th Ave. Ste. 2 Vancouver V5Y1V8 Canada 

Phone: (800) 667-3998 / (604) 874-9499 
Fax & BBS: (604) 874-8971 

• WHAT'S NEW 

Peavey PC 1600 

MIDI Controller 

pickup, piezo, internal 
tnic, and external mic, 
with or without phan¬ 
tom power. Each pick¬ 
up has independent 
lowpass filter, notch fil¬ 
ter, invert switch, direct 
output, 7-band graphic 
EQ, insert loop, level 
control, and pan. Com¬ 
binations of two pickups 
have a separate send and 
tuner out. The vocal mic input has 48V 
phantom power, a 7-band EQ, insert 
loop, level control, pan, and send. The 
stereo line input has a mono switch, 
L/R level controls, and a send. A stereo 
effects loop is provided, with noise 
gate, mono switch, level controls, and 
balance control. The footpedal jack 
can be assigned to any level control in 
the User menu. A separate program¬ 
mable monitor out has its own 7-band 
EQ, invert switch, and independent 
mix of inputs. The MAP33’s entire con¬ 
figuration is programmable and can 
be stored in 64 user memory locations, 
which can be recalled from the front 
panel, a footswitch, or via MIDI. Anoth¬ 
er footswitch jack controls the mute. 

Rane 

10802 47th Ave. 

W. Everett, WA 98204-3400 

tel. (206) 355-6000 

HARDWARE CONTROLLERS 
Peavey released the PC 1600 MIDI 
Controller/Universal Editor ($350), a 
tabletop box with sixteen 60 mm slid¬ 
ers, sixteen button switches, and a data 
wheel, each of which can transmit 
almost any MIDI command. Two con¬ 
trol voltage inputs supply CV-to-MIDI 
conversion for use with pedals and 
other CV sources. A MIDI setup string 
can be sent with each preset. With the 
Scene function, you can save and recall 
“snapshots" of slider positions in a pre¬ 
set, and sliders can be grouped with 
one slider as the master controller. 
Incoming MIDI data can be filtered 
and merged with PC 1600 data, then 
routed to the MIDI Out port. Named 

presets can be saved via SysEx. 
Peavey Electronics 

711 A St. 

Meridian, MS 39302-2898 

tel. (601) 483-5365 

JLCooper is shipping the Media Con¬ 
trol Station ($269), a low-cost alterna¬ 
tive to the CS-1 without the latter’s pro¬ 
grammable F-keys and arrow keys. The 
device, which connects to a Macintosh 
computer via the ADB port, features 
an optically encoded jog/shuttle wheel 
and five programmable function keys 
and two modifier keys, for up to twen¬ 
ty key combinations. The function keys 
usually operate as tape-recorder¬ 
style transport buttons for controlling 
sequencers and other computer-based 
recording devices. Presets are provided 
for Opcode's Vision and Mark of the 
Unicorn’s Performer. A MIDI version 
that supports MIDI Machine Control 
and an RS-232 version for non-Mac 
computers also are available. 

JLCooper 

12500 Beatrice St. 

Los Angeles, CA, 90066 

tel. (310) 306-4131 

New from Opcode is the Studio AV 
($1,495) and the Studio AVx ($995), a 
video-transport controller with accom¬ 
panying Mac software. The single¬ 
rackspace Studio AV functions as a 
machine synchronizer and remote 
transport system that allows you to con¬ 
trol a video deck’s transport (or cer¬ 
tain audio decks) from the Macintosh. 
The half-rack AVx expander allows you 
to control additional decks. The Stu-

Rane MAP33 MIDI-Controlled Acoustic Preamplifier 
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dio AV supports VITC; locks to house 
sync; generates window dub, black-and-
white streamers, and onscreen text for 
markers; and can be controlled from 
within Vision via Opcode’s OMS. 

Opcode Systems 

3950 Fabian Way, Suite 100 

Palo Alto, CA 94303 

tel. (415) 856-3333 

Ariel Corporation’s DAT-Link ($3,995) 
is a 1U rack-mount device that allows 
any Macintosh or UNIX-based com¬ 
puter with a SCSI or SCSI-2 interface to 
communicate with and control a DAT 
recorder and many models of CD play¬ 
ers. The device can transfer stereo 
audio from DAT to disk and vice-versa 
and can control the DAT’s transport 
and program-select functions (or the 
functions of any other device with an 
infrared remote or a serial interface) 
using its infrared remote control and 
DAT-Link’s infrared transceiver. The 
device can record and play back 16-, 
20-, or 24-bit digital audio at 32, 44.1, 
or 48 kHz. The onboard floating-point 
DSP converts the output from the DAT 
recorder to a user-selectable sample 
rate. The unit also lets users transfer 
or modify the DAT subcode informa¬ 
tion, including compensation settings, 
real-time record counter, and index 
marks. Up to seven DAT-Links can be 
handled by a single SCSI board, and 
multiple SCSI boards can be used, lim¬ 
ited by the hard disk's size and speed. 
Each DAT-Link can be synched to an 
external sample clock, or slaved from 
another DAT-Link for synchronized, 
multi-channel recordings. 

Ariel Corp. 

433 River Rd. 

Highland Park, NJ 08904 

tel. (908) 249-2900 

AUTOMATION 
CM Automation’s MX-816 (eight chan¬ 
nels $489, sixteen channels $779; 8-
channel expander $289) is a single¬ 
rackspace, 8-channel (expandable 
to sixteen), MIDI-controlled, mixer¬ 
automation device. The unit has 28 
internal pre-programmed autofades 
(up or down) and 100 user memory 
locations to store and recall snapshots. 
Channel mutes are assigned to MIDI 
note numbers, and patches can be 
assigned to a separate MIDI receive 
channel. A Mix/Send out carries the 
sum of all eight channels. Attenuation 
is said to be better than 98 dB at 1 kHz, 

PIANO MIDI 
CONNECTION 

“ I always prefer the touch and feel of a real piano. With 
Gulbransen's KS20, I don't sacrifice a thing. ” 

Bruce Hornsby 

i£ Wonderfully responding...! love it! Gulbransen makes the only 
professional quality piano MIDI adapter on the market.” 

Chick Corea 

{£ If you want to use your piano as a MIDI controller, this is the only 
game in town - and it's a good one. ” 

Home & Studio Recording Magazine 

££ ...The KS20 is the best thing around as far as MIDI piano retrofits 
are concerned...These are the guys you should call. ” 

Keyboard Magazine 

££ An idea whose time has come, in a smooth, elegant 
implementation. No other system comes close. ” 

Wendy Carlos / 
L_ 

GULBRANSEN 
TURNS YOUR PIANO INTO A MIDI CONTROLLER 

CALL 1-800-677-7374 or (619) 296-5760 

There’s only one easy way 
to check your timing. 

The Russian Dragon - a vi&ual indicator of 
the timing accuracy of musicians or machines. 

BOB CLEARMOUNTAIN 'I find the Russian Orator TOM LORD-ALGE 'The RD is great! I didn't realize it’s 
of Invaluable assistance... It has saved me hours of fiddling' value until I used one. I won’t trigger, track or mix without it' 

JEFF LORBER (MC Hammer. U2. Rolling Stones. Ray RJ MUTT LANGE "I saw a Russian Dragon that Mike 
Charles) "It’s great to have audio and visual feedback." Shipley bought. I then purchased the rack version." 

PHIL RAMONE on doing overdubs to a click track) KEITH COHEN "I bought a table top RD for a Paula 
"It’s so much knowledge without the arguments" Abdul project. Now I have the rack. I never mix without it" 

Applications: Displays how closely a drummer is playing along with a click. 
Enables you to syncronize triggered samples with existing tracks(.1 ms accuracy) 
Reveals timing problems in MIDI systems, Checks tempo stability of sequencers, 
Checks for perfect sync of virtual tracks & SMFTE locked recorders. 

Call Ô00-ÔÔ0-Ô776 to try a Russian Dragon risk-free for 2 weeks. 
If you are not satisfied, return it for a full refund. 

Table Top RD-T $175.00 Rack Mount RD-R $499.00 

Credit card or COD orders Technical Info 512-525-0719 
0(1(1 QQÍ1 Q77R FAX Orders 512-344-3299 OUU"OOU"O ■ f U 2Ô15 Swandale, San Antonio, TX 7Ô230 JEAXIVS 
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Here's on easy way to figure out which software will help you get the most out of your MIDI setup: call the MIDI 
software experts at Soundware and get the kind of reliable service and support that our customers have come to rely 
upon. Simply dial (800) 333-4554. Orders gladly taken at the same number. 

koring 

Copyist 

SC0|3 
thoughtprocessors 
Note Pre 

i. Just call or 

Soundware 
the right ones. And well happily accept your PO. 

All items subject to availability. Defective software and hardware replaced immediately. 

OUR POLICY 
FREE "MIDI By Mail" catalog available. 
write and we'll be happy to send you a copy. 

No question too dumb. MIDI systems are great. But the 
software can be a little confusing when you're first starting out. 
We understand. That's why we try our best to answer any 
questions you have before you order. Just call us at (800) 
333-4554. Institutionalize us. Attention buyers in 
professional studio facilities, schools and universities: Soundwore 
is the perfect place to buy your MIDI software. We not only have 
the products, but also the knowledge to help make sure you get 

Call to order: 
(800) 333-4554 

Good anywhere in the U.S. and Canada 
Monday thru Friday 9-5, Saturday 10-4 PST 

We accept VISA, Mastercard, and American Express with no added 
service charge. Your credit card will not be charged until we ship 
your order. Personal and company checks accepted. Please allow 
one week to clear. California residents please odd local sales tax 
to your order. 
SHIPPING 
For foreign orders and Next Day-Air, please call. For all others, 
add S4 per item to cover UPS 2nd-Day-Air. 

Sequencers 
Dr. T's 
Beyond 
Mark of the Unicorn 
Performer 
Passport Designs 
TRAX 
Master Tracks 5 
Opcode Systems 
EZ Vision 
Vision 
CUE-The film Music System 
Integrated Sequencing 
and Printing 
Coda 
Finale 
Music Prose 
Passport Designs 
Encore 
Scoring and Printing 
Mark the Unicorn 
Professional Composer 
Mosaic 
Passport Designs 
NoteWriter II 
Interactive Composition 
Dr. T's 
Jam Factory 
M 
Upbeat 

Sequencers 
Dr. T's 
KCS Omega 
C-Lab 
Creator 
Steinberg/Jones 
Cubase 
Integrated Sequencing 
and Printing 
C-Lab 
Notator 
Scoring and Printing 
Dr. T's 
The Copyist 

PG Music 
Band In A Box 
Ecfitor/libs-Samplers 
digidesign 
Sound Designer II SK 
Passport Designs 
Alchemy 
Education 
Ars Nova 
Practica Musica 
Imaja 
Listen 
MIDI Interfaces 
Opcode Systems 
Midi Translator 
Studio Plus Two 
Timecode Machine 
Studio 3 
Studio 5 
Mark the Unicorn 
MIDI Time Piece 

Sequencers 
Big Noise 
Cadenza 
Cadenza Windows 
Passport Designs 
Master Tracks Pro 
TRAX 
Voyetra 
Sequencer Plus Jr., Classic, 
Twelve Tone Systems 
Cakewalk 
Cakewalk Professional 

SoundTrek 
The Jammer 
Editor/Libs-Samplers 
Turtle Beach Software 
SampleVision 
MIDI Interfaces 
Roland 
MPU-IPC, MPU-IMC, SCC-1 
Voyetra 
V-4000, V-22, V-22m, V-24s, V-24sm 
Music Quest 
PC MIDI Card 
MQX-32M 
Mark of the Unicorn 
MIDI Timepiece 
Key Electronics 
MS-101, MS-103 

Magnetic Music 
Texture 
Prism 
Integrated Sequencing 

K ana rnniing 
Possport Designs 
Ence 
Dynawurr 
Ballade 
Temporal Acuity 
MusicPrinter Plus 
Musicator 
Musicator 
Musicator GS 

Gold 

ShowTtuif 
mreractive Composition 
Cool Shoes 
Sound Globs 
Drummer 
PG Music 
Band In A Box Prof. 

Cokewalk • IBM Performer-MAC 

Vision -MAC Voyetra Seq. Plus Gold -IBM 

Copyist-IBM Bondin A Box Prof.-ALL 

Finóle -IBM/MAC PC MIDI Card ■ IBM 

Midi Quest-ALL MQX-32M-IBM 

Studio 3 • MAC MusicPrinter Plus • IBM 

Editor/Libs For Synths 
We carry all the most popular 
packages for all systems: Sound 
Quest, Opcode Systems, Dr. T's and 
Big Noise. Please call. 

Best Sellers 

ATARI ST 

MACINTOSH 

IBM PC 

Your MIDI Source 

©1992 Soundware Corporation, 200 Menlo Oaks Drive, Menlo Park, CA 94025 (415)328-5773 FAX (415) 328-0611 



9 WHAT'S NEW 

s/n ratio better than 95 dB, THD less 
than .01% unweighted, and frequency 
response from 10 Hz to 30 kHz (±1 
dB). All outputs are in phase with the 
inputs, and input and output levels 
can be -10 dBV or +4 dBm. 

CM Automation 

402 Museum Dr. 

Los Angeles, CA 90065 

tel. (213) 224-8048 

ENHANCERS AND EQ 
Roland’s Boss Pro line has grown to 
include the EH-50 stereo enhancer 
($260), a half-rackspace device with 
independent stereo in/out jacks. Each 
of its five preset enhance modes are 
unique and designed to work within 
specific frequency ranges for use with 
an assortment of instruments, includ¬ 
ing low-frequency ones. Three of the 
modes utilize dynamics-sensitive 
enhancement. The half-rackspace PQ-
50 parametric equalizer ($260) also 
joins the Boss Pro line. The PQ-50’s 
four discrete, fully parametric bands 
allow ±20 dB adjustment between 20 
Hz and 20 kHz. Peaking and shelving 
curves can be selected for the low- and 
high-frequency bands. Also new from 
Boss Pro: The TU-50 chromatic tuner 
($350) has a large, 27-segment LED 
bar display for onstage tuning. The 
half-rack box detects pitches over the 
8-octave range from BO to B7 and is 
adjustable in 1 Hz increments between 
A=438 and A=445. 

Roland Corporation 

7200 Dominion Circle 

Los Angeles, CA 90040-

3647 

tel. (213) 685-5141 

AUDIO INTERFACING 
Lexicon attacks some familiar prob¬ 
lems of digital audio interfacing with 
its LFI-10 digital audio format inter¬ 
face ($1,995). The LFI-10 converts 
between AES/EBU, S/PDIF, and SDIF-
2 digital audio formats and operates 
in unidirectional and bidirectional 
modes. Bidirectional mode allows data 
to pass in both directions through the 
interface to allow, for instance, a dig¬ 
ital signal processor with SDIF-2 I/O, 
such as a Lexicon 480L, to operate 
between two DATs with AES/EBU. 
Bidirectional communication requires 
that one device has SDIF-2. The LFI-10 
allows viewing and modification of 
embedded auxiliary data, including all 
24 bytes of the channel status and user 

Millennium Music Presents 
Mail-Order Rack-Mounted Storage Solutions from 

Capacities listed are formatted. 

Disks and Cables 

What a deal! 

Millennium Music • 2243 S. Huron Pkwy. • Ste. 2 • Ann Arbor • Ml • 48104 

CD-ROM, Removable, 
and DAT Combinations 

$29 
$39 

$695 
$4295 
$1295 
$2495 

$14 
$15 
$15 

$2995 
$2095 
$1829 
$1049 
$699 

$34.95 
$34.95 
$34.95 
$34.95 
$34.95 
$34.95 

$24 
$34 
$10 

Rack-Mount 
Hard Drives 

Rock Volume 1or 2 
Classical Vol. 1or 2 
New Age Vol. 1or 2 
Scoring/SFX 
Jazz 
Dance 

Call for other 
combinations. 

1 Gig 
650 Meg 
300 Meg 
210 Meg 
105 Meg 

EPS-1 6+Sounds 
3.5" Floppy Disk 

24 Hour Order Hotline 
(313) 971-7324 

CD-ROM Drive 
CD-ROM / M-0 
CD/44 Meg Rem. 
CD-ROM/DAT 
... and more!! 

for the following samplers and computers: 
Akai SHOO and S1000; Ensoniq EPS 16+; Roland S-550, S-750, W-30; Peavey SP; Emulator EMAX-II; and Mac 

• The Best Products • The Best Service • The Best Prices 

All volumes on a 44 Meg 
Removable Disk $199.95 
Demo Tape $9.95 

SCSI Cables 
25-50 3ft. 
25-50 6ft. 
50-50 6ft. 
SCSI Terminators 
25 Pin SCSI 
50 Pin SCSI 

I Miscellany 
I 1 in, 2 out AB Box 
I 1 in, 4 out AB Box 
I 10- 3.5" Floppies 

Removable Media 
Drives 

í 128M Optical $1995 
I 650M Optical $3795 
; 44M Removable $689 
¡ 4mm DAT $1995 
Syquest 44M Media $69 
Optical Cartridges: 
650 Meg $195 
128 Meg $95 

SCSI Interfaces 
Roland S-550 $129 
Akai S-1000 $119 
Eps-16+ $124 

EX^SIENCE 

$169.95 sugg. retail 

5 

^oiroion*! 
MIDI 

Recorder 

V_jeating good music 
takes more than 

"average" software can 
handle. 

Unleash your creativity 
with the Sequencer 
that helped establish 
today's standards for 
power and reliability. 

Experience the 
legendary power 

of a classic. 
It's not just a 

sequencer. 
It's Sequencer Plus. 

\/oyeira 
r  333 Fifth Avenue • Pelham • NY • 10803 -(914) 738-4500 • Fax; (914) 738-6946 

Call for Free Catalog: 1-800-233-9377 
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• WHAT'S NEW 

tue 31 mini fe ba«i/ iii»- uuivuLt Ü umûK 
SEQUENCER WITH 
4 PORT INTERFACE 

EZ MIDI PRO and 
THE CMS-444C 

f—-1 r" I I I I-1 90C01.0I.000 0C:X:C 
I P1^ I I —~ I I I I I L-du» fcn«t> 21 rês 

tet»r> </4 Tbtc» .« 

SEQUENCER 

"Uve" Included 

INTERFACE 

382 N. Lemon Ave • Walnut. CA 91789 • 714-594-1841 

\ YOU BE THE JUDGE / 

Bundled Pnce 
Sequencer and Interface 

CMS-444C/ 
EZ MIDI PRO 

$355 

MQX-32/ 
Cakewalk PRO 

S449 

The CMS-444 is manufactured in the USA and has the 
highest quality control and a lifetime warranty on all parts. 

Cakewalk Pro" of TTS. Inc . MQX-32" of Music Quest Inc 
CMS-444C" CMS Inc,, EZ MIDI PRO" MIDI Concepts Inc 

(AM Pnces and Features from Manufacturer's Literature as of 11-1-1991/ 

MORE FOR YOUR MONEY 

NO 

NO 

$249 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

EZMIDI 
Pro 

YES 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Cakewalk 

YES 

NO 

NO 

NO 

YES 

YES 

$149 

CMS-
444C 

YES 

YES 

YES 

YES 

$299 

MQX 
32 

YES 

NO 

NO 

NO 

$249 

Multiple Tempo Maps_ 

Multiple Meter Maps_ 

VU Meters on Screen_ 

Output Multiple Ports Per Track 

Graphic MIDI Control Edit Screen 

Tap Your Tempo In On Space Bar 

Start & Play a Song with a Patch Change 

Bnng Up Lynes on Screen When 
Song Starts_ 

Windows SAA Standard Convention 

4 MIDI Faders Assignable to Controllers 

Best Price and More Features 

All Standard Sequencing Functions 

Extended Memory/XMS_ 

EMS (expanded memory)_ 

Configure MIDI Interface and Screens 
from Within Program_ 

Roland™ Compatible 

4 Ports In and Out 

Optional Programmable Timer 

Lifetime Warranty on Parts 

Pnce 

blocks in the AES/EBU and S/PDIF 
datastreams and the emphasis and dub-
prohibit bits in the SDIF-2 datastream. 
Input and output word clocks can be 
phase-adjusted relative to the input and 
output serial data on the SDIF-2 inter¬ 
face. Connectors for AES/EBU and 
S/PDIF include balanced (XLR), RS-
422, single-ended RCA, and fiber-optic 
interfaces. SDIF-2 inputs include BNC 
and DE-9 480L digital I/O connectors. 
Sampling rates of 48, 44.1, 44.056, and 
32 kHz are supported. 

Lexicon 

100 Beaver St. 

Waltham, MA 

tel. (617) 736-0300 

MISCELLANEOUS 
The Musitech Tube Cooler is a circular 
heat sink that slides over a vacuum tube 
to keep the tube cool, prolonging its 
life. Tube Coolers are available in 
three sizes to fit 6V6, EL84, and 12AX7 
($14.99/pr.); 6L6GC, EL34, and 5U4 
($22.99/pr.); and 6550 tubes ($22.99/pr.). 

Musitech Electronics 

110-4040 Blackfoot Trail S.E. 
Calgary, Alberta 

Canada T2G 4E6 

tel. (800) 487-0668 

or (403) 243-8952 

FineTune Pro ($350), from MIDIMAN, 
is a rack-mount, stereo guitar tuner 
with separate LED displays for tuning 
and setting parameters. The device 
includes a 1 X 4 MIDI Thru box, and its 
audio mute can be controlled with a 
MIDI footswitch. In Manual mode, 
FineTune Pro can be recalibrated by 
selecting a specific frequency, while in 
automatic mode, it is recalibrated to 
any tone played into it. 

MIDIMAN 

30 N. Raymond Ave. 

Suite 505 

Pasadena, CA 91103 

tel. (818) 449-8838 

REV UP 
Passport Designs (tel. [415] 726-0280) 
announced Master Tracks Pro 4.5 ($495) 
for Windows. New features include a 
combined track and song editor, 
recordable volume faders, event-list edi¬ 
tor, automated punch-in, and real-time 
access to many of the editing functions. 
The program now supports Microsoft’s 
Multimedia Extensions. 
Opcode’s Vision and Studio Vision 

1.4 ($495 and $995, respectively; 

upgrades $49.95; tel. [415] 856-3333) 
offer real-time editing, loop play and 
record, locked markers for SMPTE, 
quantize on input, compatibility with 
Digidesign’s Pro Tools (Studio Vision 
only), and a redesigned control bar 
with fast-forward, rewind, and autolo¬ 
cate buttons. Opcode’s MAX 2.2 
(upgrades $35) is 32-bit clean for 
Apple’s System 7.0 and adds improved 
OMS compatibility and support for the 
SMIDI SCSI sample-transfer format 
introduced by Peavey. Along related 
lines, MAXplay ($99) is Opcode’s new 
run-time program for playing MAX 
patches. It has over a dozen pre-pro¬ 
grammed patches, including a front¬ 
panel editor for the Roland Sound 
Canvas and a patch editor for the Lex¬ 
icon LXP-5. 

Lexicon (tel. [617] 736-0300) is ship¬ 
ping software version 4.0 for the MRC 
MIDI Remote Control ($399; upgrade 
$99). The MRC now can operate bidi¬ 
rectionally, so it can request parame¬ 
ter information directly from LXP-
series devices. The info can be edited 
and stored in the MRC or transmitted 
back to the LXP for storage. The 
upgrade also adds ten new presets for 
the LXP-1, LXP-5, and LXP-15; a mode 
for controlling LXP-15 parameters; and 
more Generic MIDI (GMIDI) setups 
for controlling non-Lexicon devices. 

Dr. T s (tel. [617] 455-1454) showed 
Tiger Cub 2.0 ($139) for the ST. The 
new version doubles the number of 
tracks to 24, supports MIDI Song Point¬ 
er synchronization, SysEx recording 
and editing, and a Quantize Percent¬ 
age function that moves quantized 
notes a certain percentage toward their 
selected location. 
KAT (tel. [413] 594-7466) announced 

a version 3.0 software upgrade for the 
drumKAT ($1,099; upgrade from ver¬ 
sion 2.5 $15), which now has four notes 
per pad in all modes, an 8-note alter¬ 
nating mode, new hi-hat modes, 
assignable foot and breath-control 
inputs, and an Interaction Suppression 
Matrix designed to eliminate crosstalk 
between triggers. A new Power Chip 
($49.95) was announced for the midiK-
ITI, adding a variable delay mode in 
which each hit causes four indepen¬ 
dent notes to play separated by 25 to 
400 ms; a pattern generator that 
records up to four patterns of up to 64 
notes each; and a Buzz Roll mode that 
toggles preprogrammed drum rolls on 
any trigger. ® 
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Power Trio 

Vision 

pcode’s Vision and Studio Vision® are the pre¬ 
mier sequencers for the Macintosh computer, 
and are used by professionals on today's top 
albums, film scores, and TV commercials. 

Version 1.4 features revolutionary real time editing of MIDI 
and digital audio, on-screen control of audio and video tape 
transport controls, input quantize, SMPTE locked markers, 
drum machine-style loop record/editing, auto locate, fast 
forward and rewind/shuttle, and more. 

Studioj 

GO ÓÓ ..... ..... ....;^ 

“The Studio 5 is a true monster... 
its immense processing power and 
ultra-hip Macintosh user interface 
sets a new standard of excellence.” 

IDI for the '90s: powered by the same kind of 
microprocessor as your Mac, the Studio 5 has 
more MIDI interface channels (240), more 
merging, more RAM patches (128), more pro¬ 

cessing, more live performance features, and more SMPTE 
synchronization configurations than any other interface 
available. And visionary software, OMS (Opcode MIDI 
System), ties it all together: create your custom OMS studio 
setup so Vision and Galaxy know what your MIDI connec¬ 
tions are, and display your devices by name. You can forget 
about keeping track of all those cables—OMS does it for 
you. Version 1.2 with networking of multiple Studio 5 inter¬ 
faces is the most integrated system at any price. 

M 
Keyboard Magazine 

Studio 5 Award Nominations: 

“Hardware Innovation of the Year” 
Keyboard Magazine 

“Best Music and Sound Product” 
MacUser Magazine 

tudios everywhere use and depend on the stan¬ 
dard of Opcode patch librarian and editing soft¬ 
ware. For the first time anywhere, Galaxy Plus 
Editors offers an integrated package of univer¬ 

sal librarian with compatibility for over 140 synths, effects, 
mixers, modules and comprehensive editors for over 50 of 
them—and we're always adding new ones. Galaxy—The 
Universal Librarian is also available. Version 1.2 adds a 
Find command for databasing and searching sounds, plus 
the Yamaha SY77/TG77 editor. 

Trademarks: Macintosh. Apple Computer. Inc.; Galaxy, Galaxy Plus Editors. Studio 5 and Studio Vision. 

Opcode Systems, Inc. 

MS INC 

Opcode Systems, Inc. 3641 Haven, Suite A Menlo Park, CA 94025-1010 (415)36941131 FAX (415) 369-1747 



Although it goes without 

saying, we’ll say 

it anyway. The new Roland 

R-70 Human Rhythm 

composer is unlike anything It's as close as 

well as the new Positional Pad. 

Which, among other 

things, gives you sensitivity 

and versatility 

by letting you influence 

you’ve ever seen before. 

It features 242 professional¬ 

quality percussion 

different parameters you can get to a 
depending on where you play. 

real live drummer. 
Not to mention a unique 

sounds and a whole slew 

of digital effects 

including reverb, delay, cho-

In fOCt it'S 9 lOt ExpertSystem that auto¬ 

matically creates quick 

closer than you'd original patterns and songs. 

rus and flange. Add 

want 
layering and you’ve literally 

to get to 
In short, the R-70 is 

like the best drummer you know. 

got 58,564 different 

sounds at your fingertips. 

What you also have 

at your fingertips are sixteen 

velocity-sensitive pads, as 

most of them. Only it won’t show up 

late to a gig or make passes at 

your girlfriend. 

Roland 
Roland Corporation US, 7200 Dominion Circle, 

Los Angeles, CA 90040-3647 213 685-5141. 



TECHNOLOGY PAGE 

A Brief History of the Microprocessor 

in Music 
Or, How I Missed the Boat and Ended Up Taking the Train Instead. 

By Gary Hall 

I recently read an article in 
Byte by Frederico Faggin, the designer 
of the 808(1 and Z80, in which he gives 
his account of the invention of the 
microprocessor some twenty years ago. 
It led me to think about how the 
“micro" first became a part of elec¬ 
tronic music, which coincided with my 
education in the subject. Although my 
experiences weren't as central as Fag¬ 
gin's, they intersected with the events 
of the time in interesting ways. 

In 1975, I indulged a long-simmer¬ 
ing interest by enrolling in the Boston 
School of Electronic Music. In those 
days, it was all modular control-volt-
age technology, but digital control was 
starting to make its influence felt. 

that had been dormant since 
I turned hippie. As my 
musical career was going 
nowhere, 1 became in¬ 
creasingly intrigued 
by the workings of 
the equipment I 

The E-mu Model 4060 keyboard was the first commercial electronic used. Also, it seemed 
music instrument based on the microprocessor. like a way to get a 

“straight” job, some¬ 
thing of increasing concern. 
At this time, I started hearing about 

microprocessors, which I understood 
would become very important. The 
problem was, I had no idea what they 
were. I came across a couple of books, 
but they only increased my perplexity. 
No matter how I stared at diagrams of 
RAM, ROM, and CPUs, or read 
descriptions of how microprocessors 
executed instructions, 1 just couldn’t 
get it. Direct experience was the miss¬ 
ing ingredient. 

Part of the curtain pulled back when 
I moved in with Jim Noxon, another 
electronic-music crazy who had a little 

money from an insurance settlement. 
His priority was to spend it on the big¬ 
gest, beefiest, most state-of-the-art synth 
he could find. Months before, he 
placed an order with E-mu for a prod¬ 
uct that didn’t even exist. 

So one day, fifteen years ago, a truck 
pulled up to my door and unloaded 
what was, to the best of my knowledge, 
the first commercial microprocessor¬ 
driven electronic-music product. 
The E-mu Model 4060 Microproces¬ 

sor Keyboard/Sequencer was a won¬ 
der of its time, a self-contained, 16-
voice polyphonic controller and mul¬ 
titrack sequencer. There wasn’t much 
to see other than a generic numeric 
keypad, a 5-octave keyboard, and a 
panel with 32 '/t-inch jacks, half for 
control voltages and half for gates. 
The Z80 based instrument proved 

remarkably unstable. Within a month 
of delivery, its software had disinte¬ 
grated into randomness. The design¬ 
ers had overestimated the maturity of 
non-volatile memory technology and 
put the entire operating software into 
battery-backed RAM (later replaced 
with an EPROM). The only thing to 
do was send it back to the factory for 
reprogramming. Jim and I went our 
separate ways that summer, and I never 
saw that instrument again. But the E-
mu keyboard showed me how a single 
circuit could perform multiple tasks. 
Later that year, luck came my way 

when I answered an ad from an ob¬ 
scure company called Lexicon. I knew 
they were one of a few companies mak¬ 
ing digital audio delay lines. 
As I settled into the job of trou¬ 

bleshooting variable-speed tape re¬ 
corders (who remembers Varispeech?), 
the winter of 1977-78 was turning out 
to be one of the snowiest in memory. 
Right after a big snowfall, I wandered 
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AUDI instruments bave found a haven in the hallowed halls of churches. 

raise the Lord and pass 
MIDI cables. 

From Gregorian chant 
through contemporary 
Christian rock, music has 
played a vital role in the 
worship services of all 
denominations. Indeed, 
Christianity has commis¬ 
sioned much of the Western 
world’s most inspiring music. 
Over the centuries, churches 

also have witnessed great innovations 
in instrumentation: Pipe organs, reed or¬ 
gans, and tone-wheel organs were once the 
expensive, newfangled music machines of 
their day. It’s not surprising, then, that 
today’s electronic instruments are making 
an impact on modern congregations. Syn¬ 
thesizers, samplers, and other MIDI-based 
gear are adding their own colors to the rich 
tapestry and tradition of church music. 

CHURCH TYPES 
To the uninitiated, one big 
building full of well-dressed 
people may seem the same 
as the next. In reality, 
each church has its own 
history and its own spe¬ 
cial traditions that deter¬ 
mine the range of musical 

styles deemed appropriate 
for services. 
While the wide variety of mod¬ 

ern Christian churches can be clas¬ 
sified only in the most general terms, it is 
helpful to distinguish three basic types of 
churches to understand how electronic 
music is used in different settings. 
1. High Church: Churches that feature 

some vestiges of traditional liturgical prac¬ 
tice. This includes the "Big Five” denom¬ 
inations (Catholic, Episcopal, Lutheran, 
Methodist, and Presbyterian) and their 

the 

By Brian Gould 
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• MIDI IN CHURCH 

offshoots (Congregational, Covenant, 
and the like). 
2. Denominational: Basically non-

liturgical but having a distinct denom¬ 
inational affiliation. This includes many 
large Evangelical (e.g., Baptist) and 
Pentecostal (Assembly of God, Four¬ 
square) groups. 
3. Independent: Non-liturgical, non-

denominational churches. This in¬ 
cludes small congregations that first 
met as home Bible study groups and 
later grew, as well as large churches 
that sprang from the outbreak of the 
charismatic movement, which began 
in the 1960s (e.g.. Calvary Chapel, 
Vineyard Fellowship). 

In referring to the size of individual 
church congregations, I distinguish 
between small churches (500 members 
or less), large churches (500 to 2,000 
members), and mega-churches (2,000 
to 10,000 or more). 
Certain patterns in the musical 

aspects of the services can be discerned 
within these general types. For exam¬ 
ple, High Churches are “keepers of the 
flame,” the staunchest guardians of a 
rich musical heritage compiled over 

the past 2,000 years. When size and 
budget permit, these churches feature 
a custom pipe organ installation as 
their main instrument. The musical 
program usually is dictated by the litur¬ 
gy and Church Year cycle, with choirs 
performing most of the music and the 
congregation contributing with hymns 
and musical responses. The use of elec¬ 
tronic instruments often is restricted. 
Denominational churches also main¬ 

tain a certain progression of events in 
the service, although there usually is 
less formality or strict order. The pri¬ 
mary instrument is either an electron¬ 
ic church organ (e.g., Allen, Rodgers, 
or Hammond), a grand piano, or both. 
Choirs abound, with choral literature 
ranging from High Church to gos¬ 
pel/spiritual. Programming common¬ 
ly is determined by the senior pastor’s 
tastes or weekly sermon topic, rather 
than any prescribed rules. 
In churches of this type, the debate 

over electronic instruments began 
three generations ago, leading to a 
gradual acceptance of electronic 
organs. Having won this support base, 
today’s MIDI instruments are wel¬ 

comed and enjoy growing acceptance. 
While sharing many of the same 

tenets of faith as the previous two types, 
Independent churches often are con¬ 
sciously non-traditional. Choirs and a 
grand piano are still staples, but some 
churches of this type have neither, opt¬ 
ing instead for a more contemporary 
setup. The praise band or worship 
ensemble may consist of guitar, bass, 
drums, brass, etc. In these settings, the 
use of electronic instruments is not 
only prevalent, but an integral part of 
the musical ensemble. 

APPLICATIONS 
Peter Wright is the music director at a 
large High Church of about 700 mem¬ 
bers. At his disposal are a small Rodgers 
organ, a grand piano, and several voice 
and handbell choirs. As with many 
church musicians, he borrows his mod¬ 
est MIDI setup from other sources 
because the church has not yet bought 
any MIDI gear. 
His borrowed setup includes a Mac¬ 

intosh SE equipped with Passport’s 
Master Tracks sequencing software, a 
Korg Ml workstation, and a Kurzweil 



WHERE DO I BEGIN? 

For those who work in church envi¬ 
ronments that allow the use of MIDI 
instruments, the natural question is, 
"Where do I begin?" Here are a few 
ideas I learned the hard way: 

1. If you don't own MIDI 
equipment, don't rush out and buy any 
yet. It is amazing how much impulsive 
buying goes on without a proper eval¬ 
uation of needs. First, develop a clear 
vision of what you're trying to do. For 

instance, do you just need some nice 
accompaniment sounds, or are you 
planning to record your own se¬ 
quenced tracks? Then, see how much 
you can access or borrow others' 

K1000. “I use the Kurzweil mainly to 
arid timbres,” he says, referring to sam¬ 
ples such as a string pad or Rhodes 
piano. He notes that whenever funds 
allow, the church prefers to hire live 
strings, brass, and so on. 
To Wright’s credit, he has managed 

equipment. This sounds like leeching, 
but I've found most musicians are will¬ 

ing to help. 
2. Learn all you can about 

what you already have. Know your 
equipment and get all you can out of 
it before investing in more. Your musi¬ 
cal needs often can be accommodated 
by a modest studio. 

3. Listen to other musicians' 
work. This is probably the best piece of 
advice I can give. I have learned a 
great deal by watching others work in 
the studio and live performances. For 
me, the greatest value in this process 
is seeing the labor and the end result. 

to keep the praise band alive. Although 
they are uncommon, these ensembles 
do exist in High Churches. However, 
they often are relegated to a less-attend¬ 
ed time slot in the schedule of services 
(in Wright’s case, the Sunday evening 
service). Even then, many members 

Just listening to a performance or tape 
only gives you half the picture; attend¬ 
ing rehearsals and recording sessions 
will teach you immeasurably more. 

As far as books about church 
applications of MIDI are concerned, 
none exist. Yamaha has written a book 
entitled A Guide to Sound Systems for 
Worship, which is available from Mix 
Bookshelf ([800] 233-9604 or [510] 653-
3307), but it doesn't cover MIDI gear. 
If you're new to music technology, I 
suggest you go to the library and 
review back issues of EM, particularly 
the "From The Top" columns (that's 
how I got started). 

object. “Some older people here never 
want to see a guitar in the church 
again,” says Wright. 
When asked about his vision for the 

future of electronic instruments in 
churches, Wright emphasized that they 
should be used properly. He explains. 
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more ... 

Power 

support. Graphic Faders and 

And Introducing ... 

Only 

$299.95 

Cadenza has set a new standard for DOS 
based sequencers. With features like our 
powerful graphic editing, you don't have to 
struggle to get your music right. Cadenza lets 
you create music in ways our competition 
only dreams about. And Cadenza has other 
features like SMPTE Sync, multiple port 

We just couldn't stop there. We took advantage 
of the powerful Windows environment to create 
the most sophisticated sequencer for the PC 
ever. With even more features, like multiple 
edit windows for any combination of events 
and tracks, realtime system exclusive recording, 
multiple interface support and use of all your 
system’s memory, Cadenza for Windows is the 
answer for power users. 

Call or Write for further information. 
Free Demo Disks available. 

NOISE 
SOFTHABE.MC. 

parties go nuts. The church is also set 
up for outdoor receptions; with MIDI 
gear, the music goes wherever the 
action is.” 
Archuletta has delved into multime¬ 

dia applications and hopes to expand 
his existing setup to include a com¬ 
plete MIDI and audio/visual record¬ 
ing studio. Having already worked on 
other albums as both artist and pro¬ 
ducer, he hopes to renew this activity in 
the church. 

MEGACHURCH 
While all music directors feel the pinch 
of recession, directors at Independent 
mega-churches—with their swelling 
numbers and larger budgets—proba¬ 
bly have the most freedom to incor¬ 
porate electronic instruments and 
MIDI into the church service. This type 
of church usually is located in cities or 
suburbs with large populations, where 
the churches target specific demo¬ 
graphic groups with an informal, con¬ 
temporary approach to worship. 
This characterization aptly describes 

Saddleback Valley Community Church 
in Mission Viejo, California, which en¬ 
joys an average weekly attendance of 
4,500 and a membership of over 10,000. 
Saddleback’s music director, Rick Mu-
chow, oversees a worship ensemble that 
is distinctively contemporary. 
“We rely on MIDI to help create a 

’90s sound,” says Muchow. “We use a 
Korg T3, Roland P-330 Piano Module, 
Roland D-70, and a Yamaha DX7 in 
our live setup. Our keyboards supple¬ 
ment our orchestra on alternate weeks, 
and they are featured on the weeks 
when the orchestral players are off.” 
The church has sponsored a num¬ 

ber of different projects within the 
music ministry, among them a series 
of recordings entitled Saddleback Praise. 
These recordings feature original 
praise music performed by the worship 
ensemble, much of it written by Mu-
chow. Here, the applications of MIDI 
are different. “On our recordings, we 
only use synths for layering. We use 
acoustic players for the instrumental 
tracks,” says Muchow. 
With Saddleback Praise, the music of 

the church has spread far and wide, 
creating an increased demand for sup¬ 
plementary materials. Using MIDI, 
Muchow has found a novel way to 
accommodate these needs. Through 
an informal network of music direc¬ 
tors who use the Korg T3, he provides 

You Get it ALL! 

C Onl>$199.95 

Big Noise Software. Inc. 

P.O. Box 23740 Jacksonville, FL 32241 
(904) 730-0754 

musical resources to other churches. 
Muchow explains, “W'e use lhe F3 a 
lot. And with Standard MIDI Files, we 
can record accompaniments to disk 
and let other churches use our music.” 
In this way, disk-based recordings are 
made available as accompaniment 
tracks for congregational singing at 
other churches. 
Muchow’s ideas for uses of MIDI in 

church go even further. He foresees 
the day when one person controls 
everything—music, lighting, video, the 
entire acoustical/visual environment— 
from a single keyboard station. 
Gene Roberson of Calvary Church 

in Santa Ana, California, just finished 
a custom organ installation at the 
church’s recently completed sanctu¬ 
ary, the largest in the state. The facili¬ 
ty holds 3,200 people; active atten¬ 
dance at the church is over 10,000. 

In Roberson’s setup, a Baldwin elec¬ 
tronic pipe organ is supported by a 
Kurzweil K250, Technics AX5, and a 
Kurzweil KI000. The 250 is connected 
via MIDI directly to the organ so that 
sounds can be accessed in both direc¬ 
tions. As the organist, Roberson se¬ 
quences and records new music each 
week. After playing live for two morn¬ 
ing services and the beginning of a 
third, he is through for the day. At the 
end of the third service, another musi¬ 
cian triggers the sequence at the appro¬ 
priate time, so that the organ plays on 
its own for the final hymn and the 
postlude. 
At Calvary Church, synths primarily 

are used to augment the orchestra, fill¬ 
ing in spots as needed, particularly 
when musicians are difficult to find 
(double bass, contrabassoon, etc.). 
Roberson points out that MIDI also 
enables keyboardists who are not 
trained as organists to call up pipe 
organ sounds on their keyboards. 

CONCLUSION 
MIDI instruments are here to stay, and 
music in churches will never be quite 
the same. Whether you see them as a 
welcome innovation or an unwanted 
sacrilege, electronic instruments are 
likely to remain an important element 
in church worship. 

Besides his church work al Mis¬ 
sion Hills Christian Center in Rancho 
Santa Margarita, California, Brian Gould 
teaches music and scores for video/TV pro¬ 
ductions in Southern California. 

36 Electronic Musician July 1992 



DOESN’T YOUR MUSIC DESERVE A LEXICON? 
The Overwhelming Choice of Leading Artists and Studios 

Over 80% ol the world's lop studio engineers use a Lexicon. And many 
ol the most successful artists depend on the "professional edge" a Lexicon 

personality that's your's alone. And with Lexicon's Dynamic MIDI', you can 
control any ol the LXP-15'$ exclusive parameters remotely via MIDI (with our 

system gives them-on stage as well as in the 
studio. In fact, for over 20 years, audio profes¬ 
sionals have relied on the legendary sound ol 
Lexicon digital signal processors. 

Now that "professional edge" can be yours— 
with the surprisingly affordable LXP 15. The dis¬ 
cerning musician's multi-effects processor-with 
the spectacular sounds that you can hear in all the 
right places. 

The LXP-15 has 128 extremely useful presets— 
plus another 128 User registers There's stunning 
reverbs and delays (with precise equalization 

MRC or any other MIDI controller) Or 
with conventional footpedals. 

Every LXP-15 function is easily controlled 
from the front panel. A large, illuminated display 
keeps you informed. Just select the effect, choose 
a parameter (up to 27per effect), and create the 
sound you like. Precise, fast and intuitive. 

The LXP-15 joins the renowned LXP-1, 
LXP-5 and MRC Midi Remote Controller in 
Lexicon's affordable LXP Series. Each gives you 
that unsurpassed, legendary Lexicon sound. 

Now a$k yourself, “Doesn't my music 
control). Tasty multi-chorusing and pitch-shifting (mild to wild). A phenomenal 
range of world-class, studio quality sounds to create a unique acoustic 

deserve a Lexicon? ’’Then call us for name of the right place where you can 
audition your own LXP-15. 

HEARD IN ALL THE RIGHT PLACES 
LEXICON INC., 100 Beaver Street, Waitham, Ma.. 02154-8425 Tel: (617) 736-0300 Fax: (617) 891-0340 



BEUTIDG 
Turn your MIDI and recording gear into an integrated studio. 

®

any of us once believed using 
MIDI and personal computers 
would make it easier to manage 
our studios and the music-mak¬ 
ing process. Instead, we often 

wasted hours repatching equipment, 
making sure everything was set up prop¬ 
erly, training an octopus to ensure the 
right buttons were pushed at the right 
moment, and taking copious notes so we 
could re-create it later. And then we won¬ 
dered if we really got it right. 
It needn’t be that way. The recent addi¬ 

tion of MIDI Machine Control (MMC) 
to the MIDI spec makes it possible to control virtually every piece of gear 
in a typical MIDI studio from a single place. That’s heady stuff. By turning 
your independent pieces of gear into a giant meta-studio under comput¬ 
er'command, you can turn sync problems into a distant memory, seamlessly 
integrate analog tape tracks with MIDI sequences, remotely control tape 
decks, automate your mixes, utilize the full capabilities of your signal pro¬ 
cessors, turn EQ into a dynamic extension of your sound-shaping capa¬ 
bilities, and make quick adjustments to a mix without worrying about 
rewiring or who’s controlling what. 
Of course, not everyone can take advantage of these capabilities, but every¬ 

one should be able to make use of certain elements. In addition, this type of 
structure provides a good indication of where and how studios are evolving. 
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B y Chris Meyer with Steve Oppenheimer 
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Hear ahd 

instrument 

dealers near you 

and instrument 

pow er or 

Tri-Power at 

mies. They’re what 

you’ve been waiting 

for—live performance 

microphones from AKG 

AKG Acoustics, Inc. 
1525 Alvarado St.. San Leandro. CA 94577 
Tel: (510) 351-3500 Fax: (510) 351-0500 

Tn-Power is a trademark of AKG Acoustics. Inc 
AKG is a registered trademark o( 

Akustische U K.no-Gerate Ges m b H Austna 
1992 AKG Acoustics Inc. 



• BEATING THE SYSTEM 

Studio integration requires organi¬ 
zation. You need to route and process 
MIDI data, audio signals, and machine¬ 
control code. The lynchpin is your 
computer, which must route data 
between programs and between the 
computer and the rest of the world. 
But before moving onto the fancy stuff, 
you have to deal with the basics: signal 
routing. 

MIDI PATCH BAYS 
The primary reason for MIDI’s exis¬ 
tence is to allow remote control of a 
musical instrument, typically from a 
second instrument or a sequencer. In 
other words, one device generates mes¬ 
sages, and another receives them. As 
soon as a MIDI studio grows to a mod¬ 
erate size, however, you discover situ¬ 
ations in which you must change which 
devices are controlling and which are 
being controlled. A programmable 
MIDI patch bay gives you the ability to 
make these changes without having to 
unplug and replug cables. 
All devices are plugged into the 

patch bay (both in and out), and then 
routings are created and stored, either 
within the unit, or via computer soft¬ 
ware. When I set up a studio, the first 
thing I do is create default data rout¬ 
ings. Each controller, including the 
computer, must play everything. The 
controllers also must transfer data to 
and from the computer in a separate 
“closed loop.” Once these routings are 
created, it’s easy to switch to the one 
you need by using a Program Change 
command. 

If you’ve got several pieces of MIDI 
gear receiving data, whether synthe¬ 
sizers, MIDI-controlled mixers, or what 
ever, you’ll probably need to run mul¬ 
tiple discrete MIDI cables (each of 
which carries sixteen MIDI channels). 
This ensures you’ll have enough chan¬ 
nels and prevents data-clogging on the 
more active lines. It helps if you divide 
musical information (notes, etc.), trans¬ 
port control, mixing and signal-pro¬ 
cessing commands, and perhaps syn¬ 
chronization signals onto different 
ports or cables. (MIDI wiring and chan¬ 
nel-assignment strategies are discussed 
in “MIDI Systems Great and Small” in 
the February 1991 issue.) 
To achieve this, you’ll need a multi¬ 

port MIDI interface such as Opcode’s 
Studio 4 for the Mac, Music Quest’s 
MIDI Engine Array for the PC, or C-
Lab’s Export for the ST. The best of 

these devices combine the functions 
of a MIDI patch bay/processor, com¬ 
puter interface, and SMPTE time code 
generator/reader. 
You may want to consider Lone 

Wolf’s MidiTap, a 4-in/4-out MIDI 
interface and processor that converts 
MIDI messages into the company’s 
proprietary MediaLink format and 
back. The MediaLink protocol (dis¬ 
cussed in “The Local Area Network: 
MIDI’s Next Step?” in the November 
1989 issue) goes a step beyond regu¬ 
lar MIDI interfaces. It is a high-speed 
local area network capable of carrying 
many different types of data over twist¬ 
ed-pair wire or fiber-optic cable. The 
speed of MediaLink eventually will 
allow hundreds of data channels 
to carry MIDI, SCSI, digital audio, 
and other digital signals over distances 
of two kilometers or more. At pre¬ 
sent, however, MediaLink only carries 
MIDI data. 

AUDIO PATCH 
BAYS/SWITCHERS 
Once MIDI data is streaming between 
the appropriate devices, you can turn 
your attention to control over routing, 
processing, mixing, and recording 
audio. 
MIDI-programmable audio patch 

bays, like their MIDI brethren, can 
change routings when they receive Pro¬ 
gram Change commands. This is handy 
if you need to share an EQ or special¬ 
ized audio enhancer and don’t feel like 
manually repatching. It’s also useful 
for automatically reconfiguring your 
effects order and routings, or switch¬ 
ing signals that could go any number of 
places. For example, you may want your 
sound modules to go directly to the 
final mix, or to a couple of tracks for 
later mixdown. 
Although few products of this type 

exist, I have had success with an Anatek 
SMP-16, which not only has a 16 X 16 
audio patcher, but a 7 x 8 MIDI patch-
er, clocking and sync circuits, a Mac¬ 
intosh interface, and even a fader box 
for sending out MIDI signals to other 
devices. 

Smaller switchers of high quality are 
available from several sources. Uptown 
Technologies’ Flash (reviewed in the 
February 1991 issue) is a bidirectional, 
stereo, 4x1 audio switcher with MIDI-
controlled routing, levels, and muting. 
Akai has the MB76, a MIDI-controlled 
7x6 matrix mixer. Sound Sculpture’s 
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MC-8 MIDI Crosspatch, a MIDI-con-
trollable, 8x8 audio patch bay/matrix 
switcher, also has two relay-operated 
switch outputs so you can replace 
momentary switches with MIDI trig¬ 
gering. 
While we’re on the subject, several 

dedicated boxes let you trigger analog 
switches via MIDI. An old standby in 
this category is Scholz R&D’s MIDI 
Octopus (reviewed in the September 
1989 issue). Designed to remote con¬ 
trol stomp boxes, MIDI Octopus pro¬ 
vides eight MIDI-controlled analog 

switches. Lake Butler Sound’s Micro 
Mitigator MSI-8 MIDI switch inter¬ 
face and Rolls Corporations's MP1288 
MIDI Wizard offer similar capabilities. 

LEVEL CONTROL 
Integrating the parts of your studio 
under computer control involves more 
than routing and program changes. 
Your reach can extend to controlling 
audio levels, too. Fortunately, most 
MIDI instruments allow you to control 
output level via Continuous Controller 
7 (Master Volume). Many allow pan-

LimcLioht 
MS-DOS Sequencer 

We listened to what you wanted in 
a MS-DOS sequencer and wrote 
it! LimeLight™ looks great, works 
great and is loaded with features. 
Like notes on a grand staff (which 
you can print)™ piano-roll with 
88-note view, sliders, and graphical 
editing of virtually every musical 
event. And at a price you can 
afford, only $99.95; $199.95 with a 
Music Quest PC MIDI Card and 
two 10-foot MIDI cables. Call for 
more information. 

Only $99.95 

BeBcp Systems 
1-800-775-5557 
fax 214-328-1092 

LimeLight requires MPU-401 interface, VGA color graphics, mouse 
P.O. Box 550363 Dallas, TX 75355-0363 214-320-2723 

Distributed in the U.S. byj oe! Sampson MIDI Source 

ning with Controller 10 and setting the 
balance between two layered sounds 
with Controller 8, too. 
But controlling instrument output 

levels via Controller 7 can disrupt your 
gain structure, adding noise to the 
audio chain. In setting up your mixer, 
you adjust levels at various points to 
optimize the signal-to-noise ratio. (Set¬ 
ting gain structure in a mixer is 
explained in the April 1992 “Record¬ 
ing Musician” column.) To maintain 
clean sound, you need to keep input 
levels relatively constant and adjust mix 
levels with the faders. If you change 
levels at the instrument outputs with 
MIDI, the mixer receives fluctuating 
input levels, and your painstakingly 
constructed gain structure goes out the 
window. In addition, your instruments 
may not have smooth MIDI Volume 
control. (Listen for zippering or glitch¬ 
ing.) Besides, instrument outputs 
aren’t the only audio levels that need to 
be controlled. 
One answer is MIDI-controlled VCA 

boxes such as the Niche ACM and 
JLCooper MixMaster, which can vary 
the level of any audio signal passing 
through them. You can use these 
devices on MIDI instruments or non¬ 
MIDI sources. By adding the VCA box 
at the mixer’s insert points, you can 
automate level changes after the 
mixer’s critical gain stages; adding 
VCAs at the mixer channel direct outs 
can control track levels going to mul¬ 
titrack without affecting the console’s 
gain structure. You also can use a VCA 
box to control the levels of your tape 
tracks. 

MIDI MIXERS 
You’ll need to mix the audio at some 
point, too. If you take the modular 
approach, where everything goes 
through MIDI-controlled processors 
and a VCA box, all you need is a mul¬ 
tiple-input line mixer and good head¬ 
phone amp for monitoring (see Fig. 1). 
But for complete studio automation, 
your best choice might be a MIDI-con-
trolled mixer that places level, pan¬ 
ning, EQ, and effects sends under 
computer command. 
MIDI-controllable mixers integrate 

multiple functions. One of the earliest 
and most ambitious attempts was Yama¬ 
ha’s DMP7. This 8x2 digital mixer 
offers three onboard signal processors, 
MIDI control over everything, and 
motorized faders that constantly show 
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SCSI SOLUTIONS 

44 MB Removable 

676 MB Fixed Drive 

The Musician’s Drive 
Nothing can compare to the convenience of a SCSI hard drive. 

At PS Systems, we make SCSI simple. That’s why PS Systems continues 
to be the Professional’s Choice...worldwide. We custom-build your drive 

in a durable, lightweight aluminum case, with up to two drives of 
removable, optical or fixed media, in any combination. 

Then we support it with professional, accessible and courteous 
customer service. Finally, we back it all with a one year, no hassle 

warranty. This commitment to the professional musician has made us 
the fastest growing rackmount SCSI drive manufacturer in the world. 

_ FEATURES----
■ PS Systems’ quality and reliability ■ External SCSI ID switches 

■ Custom made twisted pair cables ■ Two SCSI connectors per drive 

■ Lightweight aluminum case ■ Shock mounting 

■ Illuminated power switches ■ Exclusive air convection cooling system 

P.S. We also make memory expansion for a variety of keyboards and samplers. 
Give us a call at (800) 446-8404for a PS Systems dealer near you. 

PS Systems...The Professional’s Choice. 

SYSTEMS 
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MIDI RETROFITS 
for the Oberheim OB8 

□ Easy to install! 
□ Dual channel MIDI response! 
□ Pitch bend! 
□ Modulation! 
□ Low cost! 
The latest from Encore responds 
to the above and much more. 
It also functions as a controller. 
For those of you that missed the 
original, here's your chance to 
get it again for only 
$175.00+S/H 

for the Roland JUPITER 8 
□ 128 total patch locations! 
□ Dual channel MIDI response! 
□ No DCB required! 
□ No external switches! 
Responds to note, patch 
change, pitch bend, sustain, 
volume, filter cutoff, breath 
controller, tune request, clock, 
portamento, and various sysex 
data transfers. Also responds to 
many sysex and non-registered 
parameters to control panel, 
key, assign and arpeggio 
modes. The note response is 
very fast and it works with all 
versions of the Jupiter 8. 
$275.00+S/H 

for the MOOG Source 
□ 256 patch locations! 

□ Pitch bend! 

□ MIDI clock for arpeggio! 

□ Sysex dump capability! 

□ No external switches! 
Get that classic "MOOG" sound 
without spending the big bucks! 
All parameters are accessed 
through the front panel. 
$225.00+S/H 

Encore Electronics 
30 Glenhill Court Danville, CA 94526 
(510)820-7551 h 

VISA and Mastercard accepted 
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the current parameter values. The 
$4,000 price tag chilled its reception 
among semi-professionals, but many 
are still in use. Other notable efforts 
include the digitally controlled Zeta/ 
Akai mixer and Yamaha’s slimmed-
down DMP11. 
Some less-expensive MIDI mixers 

also are available. The expandable 
Peavey PLM 8128 MIDI-controlled 
mixer has been around for several 
years. Mark of the Unicorn’s MIDI 
Mixer 7s sells for less than $600. It fea¬ 
tures seven stereo inputs (plus an 
eighth auxiliary channel) and two sets 
of stereo effects sends, and it allows 
virtually everything to be MIDI con¬ 
trolled. In one studio, I set up five user¬ 
programmed banks on an 8-slider 
JLCooper FaderMaster to control the 
7s’ volume, pan, low and high EQ, and 
effects sends. (MOTU jams the effects 
sends for bus 1 and 2 on the same 
MIDI controller number, reducing the 
number of fader banks required.) I 
preset the mixer’s other parameters, 
such as smoothing and noise-gate 
envelopes, ahead of time. 

Fostex intends to release a MlDI-con-
trolled mixer, the DCM1000, in the 
immediate future. The new mixer 

offers eight stereo inputs, 2-band EQ, 
and two stereo aux sends and returns. 
It also comes with the Mix Tablet, a 
hardware MIDI controller with faders 
and knobs that stores up to 99 snap¬ 
shots and controls the mixer in real 
time via SysEx. 

SIGNAL PROCESSORS 
As with synthesizers, most modern sig¬ 
nal processors respond to MIDI Pro¬ 
gram Changes and controllers. Appli¬ 
cations can be as simple as remotely 
changing the wet/dry mix or as radical 
as timing a reverb’s gate to drum hits. 
Equalization provides a more subtle 

(and underused) method for alter¬ 
ing timbres. Roland, Rane, Yamaha, 
DigiTech, Peavey, and Akai (to name 
a few) make, or have made, program¬ 
mable equalizers that respond to MIDI 
program changes. Some allow individ¬ 
ual bands to be dynamically changed 
using MIDI controllers, either for 
remote-control tweaking, or a musical 
effect in the middle of a song. 
Another usefid signal-processing 

beast you can tame via MIDI is the 
MIDI-controlled preamp. Most folks 
probably consider these strictly guitar 
gadgets, but they can provide timbrai 

. MIDI 

- audio 
----- serial 

FIG.1: A hypothetical mixer-less MIDI-controlled studio system. The computer-based sequencer 

stores information generated by the synth and MIDI fader box and sends the appropriate control 

signals to the tape deck, VCA box, programmable EQ, programmable signal processor, and MIDI-

controlled line mixer. 
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No matter where you go, 
there we are. 

the great sound of the SQ instruments in a the synth workstation concept into a line of Whether you're recording, composing, 
instruments that are right for any player in rack-mount. playing live or just getting started, you 

So no matter what kind of music you any situation. Like our top-of-the-line SD-1 owe it to yourself to voice your music as 

fully as possible. That's why you should 
do it with an ENSONIQ synthesizer. 

No matter which you choose, you'll 
now have full 32-note polyphony, for 
more complete music-mak¬ 
ing capability. So you can 

play more notes, layer 
more sounds, and 
sequence more tracks. All 
on a synth whose combination 

of advanced synthesis, dynamic 
effects and creative sequencing 

is second to none. 
That's because at ENSONIQ, 

we've pioneered and perfected 

Music Production Synthesizer, offering 
exclusive performance features, unparal¬ 
leled on-board sequencing and incredible 

sound. 
OrourSQ-lPLUS andSQ-2 

Personal Music Studios, which 
now come with an additional 

Megabyte of new 16 bit waves, 
offer a complete range of musical 

possibilities to the bud¬ 
get-conscious musician. 
And for the perfect addi¬ 

tion to your existing 
MIDI setup, there's the 

SQ-R PLUS, giving you 

make, we've got you covered, with 
notes to spare.For the dealer nearest 
you, call 1-800-553-5151. 

Please send me the FREE ENSONIQ Guide 
to Choosing a Synth vs. a Sampler. 

Please send me information on : □ SD-1 32 Voice 
□ SQ-2 □ SQ-1 PLUS/SQ-R PLUS □ EPS-16 PLUS 

Name 

Address 

City 

State Zip_ Phone_ 
Mail to ENSONIQ, Department E-29 
155 Great Valley Parkway, Malvern, PA 19355 

ensoniol 
The Technology That Performs 

Of course, ENSONIQ has long been 
an acknowledged leader in affordable 
samplers, such as the EPS-16 PLUS 
Digital Sampling Workstation and 
EPS-16 PLUS rack-mount unit. 



AT LEAST 
YOU CAN 

SOUND LIKE 
YOU HAVE A 
CONTRACT 
WITH A 

BIG LABEL. 

Just plug in AR Powered Partner* 570 
speakers. Great dynamics give your 
music the hearing it deserves. Clear, 
distinct highs from a 1" fluid-cooled 
tweeter (invented by AR). Tuneful, 
powerful bass out of a 5" woofer. 
The amp in each speaker pumps 

45 Watts peak. That’s serious power. 
Just as serious as you are about 
your music, in the studio or on the 

road. Check the specs. 

Powered Partner 570 
Specifications 

System Type: 
2-way, powered, acoustic suspension system; 

die-cast aluminum enclosure 

Source Requirements: 
Line or headphone output from tapedeck, 

mixer, preamp, etc. 

Controls: 
Volume, Low frequency boost/cut, 

High frequency boost/cut 

Drive Units: 
Fully shielded 5" polypropylene woofer 

and 1" liquid cooled tweeter 
Amplifier Performance: 

Each unit delivers 35 Watts (RMS) and 
45 Watts peak output 

Frequency Response: 
40 Hz. to 20 kHz.—3db 

Crossover Frequency: 
5000 Hz. 

Power Requirements: 
AC: 110 volts 60 Hz. and DC: 9-25 volts, 

12 volt nominal 

For a dealer near you, 
call 1-800-969-AR4U. 

Superior Sound Simplified 
© 1992 Acoustic Research 
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Akai's PEQ6 is a programmable, 7-band, fixed EQ that supports MIDI Program Change commands 

and accepts parameter changes via SysEx. 

flexibility and muscle for many appli¬ 
cations. At the high-end, Hughes & 
Kettner’s Access (reviewed in the June 
1991 issue) includes MIDI-controlled 
tube and solid-state preamps, three 
effects loops, EQ, noise reduction, and 
a few MIDI bells and whistles. You can 
explore far less-expensive options 
from companies such as Rolls, ADA, 
DigiTech, Rocktron, and Marshall. 
Rane recently introduced an impres¬ 
sive-looking MIDI-controlled preamp 
for acoustic stringed instruments (see 
this month’s “What’s New”), extend¬ 
ing your computer’s reach to banjos 
and flat-top guitars. 
As with MIDI instruments, MIDI-

controlled preamps, effects, and EQs 
usually can download and save their 
patches via SysEx. 

music technology also is taking large 
steps toward computer-controlled 
machines, especially tape recorders. 
MIDI Machine Control (MMC), one 

of the most recent additions to the 
MIDI spec, is a universal set of com¬ 
mands designed to control any type of 
transport—audio, video, or MIDI— 
from within a sequencer or controller. 
It includes messages that control Plav, 
Stop, Rewind, and Record, but also can 
punch tracks in and out of record; pro¬ 
vide location information; and even 
select what you hear while recording 
and playing back. MMC was approved 
just days before last January's NAMM 
show, but booths in Anaheim already 
were populated with MMC-capable soft¬ 
ware and hardware. (For more on 
MMC, see “In Control” in the February 
1992 issue.) 

MACHINE CONTROL 
So far, we’ve talked about MIDI con¬ 
trol over patch changes, parameter set¬ 
tings, signal processing, and signal¬ 
routing (see the example in Fig. 2). But 

On the hardware side, the early lead 
seems to have been taken by Fostex 
and Tascam, with Fostex coordinating 
promotion of MMC-capable devices 
with Atari Computer, Steinberg, C-Lab, 

and Dr. T’s. Steinberg’s 
Cubase, for example, 
coordinates tape 
transport and level 
control along with its 
sequencer functions. 
Opcode’s new Studio 
A/V rack-mount syn¬ 
chronizer offers com¬ 
puter control over a 
wide range of audio 
and video decks. It is 
controlled via Opcode’s 
OMS for the Mac (de¬ 
scribed shortly), which 
eventually will support 
MMC, too. 

THE SEQUENCER 
In many MIDI studios, 

FIG. 2: The lean approach to a MIDI-controlled system can be 

achieved with a MIDI fader controller, a programmable MIDI 

mixer, and two preset MIDI-controlled effects processors. 

the sequencer is the 
heart of the enterprise. 
It’s where you store not 
only the note data. 
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GEM HEAVEN CONTEST 
Over $60,000 in Prizes! WARNING; Luck has nothing to do with it! 

MIDI 

Mac II 
. Workstation 
’ 40 Mhz acceleration, 
Digidesign Sample Cell, 
Sound Tools II, drives, 

CD-ROM, more 

now over $60,000.00 in 
prizes awarded since 1990 

Roland A-80, JD-800, Korg Wavestation, 

Emax II, Opcode Studio 5, more -some items optional 

16 Track Digital 
Studio 

two Alesis A-DATs (not available 
for photo), Tascam M-3500, DA-30, 

monitoring, outboard, more 

Êndemohium 
NVORPONA IÍÜ 

This time it’s up to YOU. In this contest you don't 
rely on the luck-of-the draw. You determine if you win or not. You 
win by outscoring other players in a game of skill. Can you solve 
the puzzle below? Then you have what it takes. It looks simple, 
but its only the start. Each of five puzzles gets a little harder. Stay 
in to the end with the highest score and the gear is yours. Prizes 
are guaranteed to be awarded (down to 100th place). So try your 
hand and enter today. You get full information when you enter. 
Directions. Fill in the Mystery Word Grid with the correct 
words going across to spell out the mystery word down the end. 
Hint: use the mystery word clue. 

In the future. There will be four more puzzles at $2.00 
and one tie-breaker at S1.50. You will have three weeks to solve 
each puzzle which will arrive by mail. We have no idea how 
many people will enter, but typically 47% will have the correct 
answer to phase 1,30% to phase 2, ¿5% to phase 3, and 20% to 
phase 4. The tie-breaker determines the winner. There is a 
separate elimination for each prize package. In the unlikely event 
that players are still tied, they will each get the grand prize they 
are playing for. So what are you waiting for... 

AND PLAY TO WIN! 

WORD LIST & LETTER CODE CHART 
HEAVY. I VOCAL.O SPOIL.L 
ABOVE. R ENTRY.V MAJOR . T 
TRILL.D METER. P CORAL. B 
LEAVE.C MODAL.A MUSIC . H 

CLUE: A baseball player does it, 
a note has it and so do hills. 

Ytes! 

Name 

ENTER ME TODAY, HERE'S MY ENTREE FEE: 
□ ($3.00) Studio Contest 
□ ($3.00) MacStation Contest o 
□ (S3.00) MIDI Rig Contest 
□ ($7.00) SPECIAL! Enter them all (save $2.00) § 

Address 

City 
© 

PANDEMONIUM, P.O. BOX 26247 
MINNEAPOLIS, MN 55426-0247 

State Zip 

VOID WHERE PROHIBITED • ENTRY DEADLINE: POSTMARKED BY AUGUST 27,1992 ■ ENTRY FEE MUST BE INCLUDED 
Only one entry per person. Employees of Pandemonium, Inc. and its suppliers are ineligible Judges decisions are final. Where judges are in 
error the sponsor's liability is limited to the amount of entry fees paid. Not responsible for lost, delayed or stolen maH. Merchandise names and 

models are trademarks of their respective companies who have no affiliation with this contest © 1991 Pandemonium, Inc. 



SOUND ARCHITECTURE 
FROM THE HEAVENS ! 

w 

DIGITAL MULT1-EFFECTOR/PITCH TRANSPOSER/SAMPLER 

THE SOUND OF PERFECTION 

multiple effects combinations ever 
created, and is MIDI switchable. If 
you'd rather perform than 
program, but still need the purest 
sound in effects, the LTX offers 

•7 Simultaneous full bandwidth 
effects at once in stereo! 
•New chorus, flange and reverbs 
through a 24 bit VLSI processing 
system. 
•7 Band programmable equalizer 
that can be used with all effects. 
•Acoustic Environment Simulator 
actually recreates the ambient 
listening area. 
■A new multi-interval pitch shifter-
over 2 and 1/2 octaves! 
•A remote-triggerable sampler. 
•A digital instrument tuner and 
tone/pitch generator. Tune guitar, 
4/5/6 string bass and use perfect 
frequency tones to test P.A. 
system set-up. 
■A new killer space phaser. 

MULTIVERB LTX If you love the rich, lush sounds of the ALPHA 
and DRX, but don’t have the same love for programming, the LTX 
is all you’ll ever need. It offers over 250 of the best studio designed 

DRX 2100 Offering all the effects and the sariwi^^.L.S.I.^ 
engine of the ALPHA 2.0, the all new DRX-2100 includes a full 
function dynamics processor. It features a Compressor, Limiter, 
Exciter, Expander, Noise Gate, Digital frequency routing and will 
perform 12 simultaneous audio functions with perfect fidelity at 20 
KHZ bandwidth. 

APPLIED RESEARCH AND TECHNOLOGY 215 TREMONT ST. ROCHESTER N.Y. 14608 • 716-436-2720 • FAX 716-436-3942 

MULTIVERB AL PHA 2 0 On rare occasions, human engineering 
can approach the purity of sound available in nature. The new 24 bit 
processing system in the ALPHA 2.0 is a digital engine capable of 
producing reverbs and effects with a stunning degree of accuracy and 
precision. The result is a Quality of sound that used to cost thousands 
of dollars-whlch Is why hundreds of professional recording studios 
around the world use A.R.T. digital processing. But divine audio fidelity 
is only a fraction of the innovation engineered into the ALPHA 2.0 

•A programmable bypass level. 
•An independent programmable 
mixing system that lets you vary 
the Dry level, the EQ’d level and 
the Wet level. 
•The most comprehensive 
Performance MIDI in the 
business is also the easiest to 
use. 
•X-15 footpedal allows you to turn 
effects on and off individually and 
control up to eight parameters in 
realtime, 
•A MIDI DATA MONITOR-
monitors any midi data that goes 
thru the system. 
•With over 50 effects to select 
from, you have an amazing range 
of sound combinations. 

Ò3Z perfection at a price you'll love 



• BEATING THE SYSTEM 

but the controller data, program 
changes, and MMC machine instruc¬ 
tions. 
When shopping for a sequencer, 

select a program that lets you look at 
multiple MIDI ports and has onscreen 
“faders” and graphic controller edit¬ 
ing. Although I prefer using a hard¬ 
ware fader box, it’s nice to see software 
counterparts onscreen for reference. 
Graphic controller-editing is important 
for easily checking out information 
already recorded. Build up some fader 
palettes dedicated to various functions: 
one for the main volume of all your 
instruments, one for dynamic control 
of parameters in your multi-effects, and 
one to control your programmable 
EQs. It also is useful to have onscreen 
sliders or other controls for changing 
programs on all your devices. 
Incidentally, when controlling tape¬ 

track levels within a sequencer, don’t 
split them off on a separate virtual-
fader palette; you’ll confuse the issue 
by thinking too much about where the 
physical control is happening. Just 
think about the onscreen faders as the 
means for adjusting levels, and hope¬ 
fully you’ll forget (after initial setup) 
exactly where that level change is tak¬ 
ing place. The same goes for control¬ 
ling EQ and effects, whether onboard 
an instrument, or in a rack. From your 
control station, it should be all one 
meta-studio to you. 
Pick a sequencer and tape recordei 

that speaks MMC. In addition to inte¬ 
grating the recording process, this 
leaves the door open for expanding 
the number of tracks in your studio. A 
few sequencers, mostly on the Mac, 
have hard-disk recording integrated 
into them, and several Mac and PC sys¬ 
tems address digital audio and sample 
playback cards inside the computer as 
if they were merely components of your 
MIDI system. 
More MMC sequencer support is 

coming; don't underestimate the power 
of combining a few tracks of random¬ 
access digital audio under sequencer 
control with several linear tracks on an 
MMC-capable tape machine. (For more 
on integrated MIDI sequencing/digital 
audio recording systems, see “When 
Worlds Collide” in the December 1991 
issue.) 

SOFTWARE UTILITIES 
To streamline control of your envi¬ 
ronment, try adding a number of util¬ 

ities directly to your computer. Since 
I’m a Macintosh user, I’ll focus on that 
environment. Every power-user by now 
has adopted some form of “macro” pro¬ 
gram that will perform complex actions 
in response to a single keystroke. Some 
use voice-recognition systems such as 
the Voice Navigator for hands-off oper¬ 
ation. Programs and operating-system 
extensions such as the HyperMIDI/Hyper¬ 
Card duo and UserLand’s Frontier for 
the Macintosh allow you to write your 
own programs and control the linkages 
between them. 
Adventurous Macintosh users should 

consider Opcode’s Max. Besides allow¬ 
ing you to write custom MIDI applica¬ 
tions, this iconic programming envi¬ 
ronment includes hooks to let you con¬ 
trol a QuickTime movie or a CD-ROM 
player. It even accepts input from a 
Mattel/Nintendo Power Glove by way 
of Transfmite’s Gold Brick Nintendo-
to-ADB adapter. I have acquired Max 
and Ear Level’s HyperMIDI to create my 
own software controllers and transla¬ 
tors. For example, you have to send a 
complex MIDI System Exclusive mes¬ 
sage to remotely alter Akai MB-76 

matrix mixer parameters because they 
don’t allow a separate continuous con¬ 
troller to be assigned to each knob. 
If you want custom MIDI processing 

but don’t need the low-level control of 
Max, Dr. T’s Interactor, a similar iconic 
programming language for the Mac¬ 
intosh, could be a good choice. Many 
Interactor patches already are set up for 
higher-level MIDI functions, so it’s eas¬ 
ier to learn than Max. 

SOFTWARE INTEGRATION 
Another part of integrating your hard¬ 
ware is routing data to, from, and 
between computer programs. Routing 
data within the computer—Interappli¬ 
cation Communication, or IAC—makes 
it possible to, say, route sequencer data 
to trigger sounds played back by a com¬ 
puter sound chip or card, or let multi¬ 
ple programs, such as a sequencer and 
media integration program playing dig¬ 
ital audio fdes, share the same inter¬ 
nal time base. 
Macintosh users have had this capa¬ 

bility for awhile. Apple’s MIDI Manager 
system extension presents an onscreen 
“patch bay” that lets you interconnect 

Software Solutions 

For IBM, théré are many good music programs to choose from today, and 
several MIDI interfaces too. There's just one problem. Your software won't 
work if your interface doesn't. And a lot of them don't: game cards that won't 
play, dead-end UARTcards, incompatibleclones, and unreliable rogues. 

There's an easy solution: Secure your software investment with a Music Quest 
interface. We've been making MPU-401 compatible MIDI interfaces since 
1987 and with a track record for innovation, reliability, and expert support 
that's second to none. Because yóur music depends on it. 

For your software's sake, choose a Music Quest interface. Recommended by 
more leading PC software makers than any other brand. 

MADE 
IN 
USA 

Music Quest US/ Canada: 1-800-876-1376 
1700 Alma Drive Suite330 Plano, TX 75075 (214)881-7408 Fax:(214)422-7094 

All product and brand names are trademarks or registered trademarks of their respective manufacturers 
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every compatible MIDI program that 
is running. You just click-and-drag vir¬ 
tual “wires” between the programs’ 
onscreen input and output ports. 
(MIDI Manager was explained in the 
May 1991 “Computer Musician.”) 
PC users don’t have a system-level 

utility for 1AC, but Windows 3.1 offers a 
standardized MIDI driver protocol 
which, if expanded upon, could offer 
functionality similar to MIDI Manager. 
The MIDI Mapper utility included with 
version 3.1 is a specialized driver that 
maps MIDI Program Changes to a Gen¬ 
eral MIDI set and relieves programs of 
having to worry about which type of 
MIDI interface is installed, but it does 
not perform IAC. Windows 3.1 also 
includes a system-level time base that 
can be shared by several multimedia 
programs running at once. 
On the Atari, Steinberg’s M.ROS, C-

Lab’s SoftLink, and Dr. T’s MPE offer 
capabilities somewhat similar to MIDI 
Manager for programs written specifi¬ 
cally for those environments. The 
Amiga has built-in multitasking and by 
utilizing ARexx, or writing a bit of extra 

code, Amiga programmers can allow 
multiple MIDI programs to share the 
serial ports and interchange data. MPE 
also operates in the Amiga environ¬ 
ment. (ARexx was discussed in the Octo¬ 
ber 1991 "Computer Musician.” MPE 
for the Amiga was explained in the 
“Multiple Multitasking” sidebar on p. 
124 ol EM’s February' 1992 issue.) 
One step beyond IAC systems such 

as MIDI Manager is OMS (the Opcode 
MIDI System, discussed in the March 
1992 "Computer Musician”). This Mac¬ 
intosh program extends the reach of 
the computer by allowing you to name 
all MIDI devices in your studio and 
identify the MIDI port and channel 
where each is located. An OMS-com-
patible program (such as Opcode’s 
Vision, Max, or Galaxy Plus Editors) uses 
this information to route data to the 
appropriate devices. This may entail 
sending a Program Change message to 
your MIDI patch bay, or perhaps 
addressing a specific port of a multi¬ 
port MIDI interface. 
Opcode has extended this idea, link¬ 

ing its Galaxy librarian and Vision 

sequencer for the Mac via a proprietary' 
Publish-and-Subscribe feature. Instead 
of the user typing in a name for each 
Vision track, Galaxy automatically sup¬ 
plies the name for the specific patch 
you want. (For more info, see the 
review of Galaxy Plus Editors in the May 
1992 EM.) 

HARDWARE CONTROLLERS 
At this point, you have MIDI devices 
interconnected to automatically route 
and process MIDI and audio data, con¬ 
trol instrument parameters and patch¬ 
es, audio levels, EQ, effects, mixing, 
and tape transports. Your computer 
programs are cooperatively processing, 
sharing, and distributing the MIDI 
data. But you still need to control these 
various parts with a computer user 
interface. 
Although pointing devices such as 

mice and trackballs are a big improve¬ 
ment over the four cursor keys found 
on most computer keyboards, they are 
not always the best control-input 
options. It’s hard to perform a mix by 
grabbing one onscreen slider at a time 

MIX A LITTLE... OR MIX A LOT. 
Fineline - The ultimate 1/4” audio parking lot for the MIDI musician/ 
engineer. 1 x 20 mono or 2 x 10 stereo modes, 4 front mount, balanced XLR 
inputs, auxiliary send, headphone input with dedicated volume control, and 
more! All in a virtually silent, single space rack mount design. 

MiniMixer- Another MI DI MAN bestseller! 2x4 stereo or 1 x 8 mono 
modes. Pocket size, incredibly quiet and it runs for 1,600 continuous hours on 
one standard 9 volt battery! 

WmiDiman 
Guaranteedf or life. 

“The MiniMixer is sort of the paper clip of audio. 
Put one (or two) in your tool box. just in case " 

— Electronic Musician - January 1991 

inputs than Midiman's Fineline.” 
— Keyboard Magazine - March 1992 

Output» 

I 

30 North Raymond Avenue. Suite 505. Pasadena. California 91103 Tel.: (818) 449-8838 Fax. : (818) 449-9480 Toll Free I -800-969-6434 
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INTELLIGENT SOFTWARE FOR IBM, MAC & ATARI COMPUTERS 
Type in the chords to any song, choose the style you’d like and Band-in-a-Box does the rest... 

Automatically generating professional quality five instrument accompaniment of 
bass, drums, piano, guitar & strings in a wide variety of styles 

24 Styles built in... 
Jazz Swing • Bossa • Country • Ethnic • Blues Shuffle • Blues Straight 
Waltz • Pop Ballad • Reggae • Shuffle Rock • Light Rock • Medium Rock 
Heavy Rock • Miami Sound • Milly Pop • Funk • Jazz Waltz • Rhumba 
Cha Cha • Bouncy 12/8 Irish • Pop Ballad 12/8 • Country (triplet) 

Version 5: 2 more instruments + built-in sequencer... 
The built-in sequencer lets you record melodies (or buy our MIDI-FAKE-
BOOK disks which include chords & melodies). Also make your own 5 instru¬ 
ment styles using the StyleMaker™ section of the program - or edit our 
styles to your tastes. Now there are 5 accompaniment instruments (including 
guitar/strings). General MIDI standard implementation (even for old synths). 
Plus 70 other new features! 

VISA 

$29 

30 day Unconditional MBG 
MasterCard 

$59 
$88 

Wow! Complete State-of-the-Art 
MIDI Music Studio inside your PC. 

TO ORDER TOLL FREE: 
1-800-268-6272 or 416-528-2368 

IBM with MIDI - 640K. MIDI (any MPÜ 401/Midiator/YamahaCI/SoundBlaster/Voyetra) 
IBM with no MIDI - 640K + AdLib / SoundBlaster (reduced version) 
MACINTOSH version REQUIRES 2 mb RAM (reduced version lor 1 mb included) 
ATARI 1040ST/ 1040STE / Mega / TT -reduced version for Atari 520 included 

AFTER HOURS/ENTERTAINMENT 

Band-in-a-Box 
PG Music 

Band-in-a-Box Standard Edition (24 styles). 
Band-in-a-Box Professional Edition (75 styles) 

1990 
- FINALIST -

PC Magazine Award 
for Technical Excellence 

to hear recorded demo 416-528-2180 (24 hours) 

or send cheque/m.o. 
for $59 + $3.50 shipping to: PG Music Inc. 111-266 Elmwood Avenue, BUFFALO NY 14222 

WE DIDN’T SAY IT... PC MAGAZINE DID! 
“This amazing little program from PG MUSIC creates “music-minus-one" accompaniments for virtually any 
song any style. You simply type in the chords, pick a tempo and one of 24 styles, and the program creates 
nicely embellished chords, a bass part, and drums to be played on a MIDI synthesizer. Band-in-a-Box 
understands repeats, choruses and verses, and even varies the accompaniment, just as human musicians 
would. Peter Gannon, the author of the program makes no claim to artificial intelligence, but Band-in-a-Box is 
software that repeatedly surprises and delights you, especially in its jazz styles. ” 

PC Magazine Jan. 15,1991 
Technical Excellence Awards 

Roland SCC1 Card bundled with 
Award Winning Band-in-a-Box software 
synthesizer / MPU401 MIDI interface / cables ! Band-in-a Box software 

The roiand SCC1 card is the new Sound Canvas card for IBM computers It includes 
built in General Midi (GS) synthesizer with over 200 fabulous sounds, and MPU401 
MIDI interface. Just plug into headphones, amp or stereo. Band-in-a-Box software is 
set up to work 'right out of the box" with this fabulous synthesizer, and gives you full 
control of the synthesizer from within Band-in-a-Box. 

- 30 day Unconditional MBG on everything -

ADD-ONS FOR REGISTERED USERS 

NEW I Upgrade to Ver. 5 for registered users. 
NEW! Midi-FakeBook with Melodies 

(100 songs on disk). 
NEW ! Styles Disk »2 - 25 new styles for Ver. 5. 
Any 2 of above... 
Any 3 of above...... 

$29 

$29 

$49 
$59 
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L e X i -

con's MRC fader 

box is most useful to 

owners of Lexicon's LXP-series 

signal-processors, but Generic MIDI 

(GMIDI) setups also are provided for controlling 

non-Lexicon devices. 

with a mouse, or to quickly shuttle 
transport controls by moving an arrow 
swiftly across the screen and clicking. 
You may want to add some extra hard¬ 
ware to get a better grip on your newly 
integrated studio. 
A growing number of MIDI hardware 

controllers are available. On the simple 
side, several companies make remote 
MIDI program changers and footswitch 
controllers, some of which can send a 
respectable packet of MIDI messages 
at the stomp of a foot. There also are a 
growing flock of MIDI fader boxes by 
JLCooper, Lexicon, Peavey, Niche, and 
others. These devices allow you to 
assign any MIDI message to a set of 
hardware sliders. 
Straddling the line between MIDI 

and computer controller surfaces 
are JLCooper's Control Stations, the 
CS-10 and CS-1 (reviewed in the 
November 1991 EM). These devices 
offer a handful of programmable but¬ 
tons and a hardware “jog wheel” that 
can be used to continuously scroll 
through windows on the computer’s 
screen. Pre-programmed button and 
wheel assignments make it easy to 

control Vision, Performer, or 
Digidesign’s Sound Tools from a 
CS-1, or you can program your 
own. The Control Stations 
come in different configura¬ 
tions, with MIDI, RS-232, or 
Apple Desktop Bus out¬ 
puts. The upscale CS-10 
also includes a number 
of sliders and knobs that 
can be programmed to 
act as mixer controls. 
Aside from button, 

fader, and knob con¬ 
trollers, plenty of cre¬ 
ative user interface 
possibilities are devel¬ 
oping. For instance, 
the aforementioned 
Mattel/Nintendo 
Power Glove and Don 
Buchla’s Lightning (reviewed in the 
October 1991 EM) permit gestural 
input. There also are many com¬ 
mercial MIDI instrument and pad 
controllers, such as Buchla’s Thun¬ 
der or KAT’s drumKAT, that can be 
creatively adapted to a variety of 
MIDI control functions. 

CONCLUSION 
Recent software developments indicate 
that integrated software control of mul¬ 
tiple media will continue to spread. 
Passport Designs is currently develop¬ 
ing Producer, which coordinates multi¬ 
ple tracks of MIDI sequences, 8- and 
16-bit digital audio, QuickTime movies, 
and VCRs compatible with Sony’s 
VISCA protocol. Even more significant 
is the support several computer com¬ 
panies give MIDI in their multimedia 
plans. MIDI is part of Microsoft’s Win¬ 
dows 3.1, IBM’s OS/2 can play back a 
MIDI fde, and Apple has announced 
that MIDI sequence-playback controls 
will be added to QuickTime. Plainly, 
integrated studio systems are the wave 
of the future. 

But you don’t have to wait for tomor¬ 
row. You can achieve a high level of 
integration with today’s tools. It sounds 
complicated, and admittedly it’s a 
chore to initially plan and set up. But 
after everything is in place, the level 
of integration and control can be scary. 
Best of all, many technological con¬ 
cerns seem to disappear, allowing you 
to make music again. 
Insane? Maybe. Exhilarating? You 

bet! 
(The author wishes to thank David 

Oren of Fostex.Jim Cooper of JLCoop¬ 
er, Russ Jones of Steinberg/Jones, Mar¬ 
sha Vdovin of Opcode, and Steve Elli¬ 
son of elliSonics.) 

Chris Meyer is the technical 
chairman of the MIDI Manufacturers Asso¬ 
ciation. Having mastered (or so he thinks) 
music and MIDI, he's now starting all over 
again with video and QuickTime. 

KEYBOARD SPECIALISTS 

SYNTHESIZERS VOLUME DEALER 

NEW & USED DIGITAL PIANOS 
ALL BRANDS 

SAMPLERS 

DRUM MACHINES 

SOFTWARE 

MIX E R S / AM P LI FIE R S 

RECORDING EQUIPMENT 

Call for a catalog and pricing information 

RHYTHM CITY 

ALL MAJOR BRANDS 

ALL MAJOR 
CREDIT CARDS 

PROFESSIONAL 
ADVICE 

FOR MUSICIANS/BANDS/STUDIOS 

CHURCH/HOME/SCHOOLS 

1485 NE Expressway, Atlanta, Georgia 30329 

1 (404) 237-9552 • 1 (404) 237-7661 
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What would you ï 

3 
P 

do if you lost all 
your music in the 
next 30 seconds ? 2 

fl < 
3 

Cry- A lot, probably. But that wouldn't help 
you remember the subtleties of a great melody. 
Or bring back the project you're working on 
under deadline. What a nightmare. 

We have a simple solution to this very real 
possibility. DataDisk. The direct MIDI to disk 
storage unit that backs up your hard work in an 
instant push button operation. Connected to the 
end of your MIDI chain, it stores 800K of Sys Ex 
data directly to standard 3.5" floppy disks. 

And DataDisk is multi-lingual, capable of 
receiving data from all popular brands of 

musical equipment. So why pay $50 a piece for 
ROM cards when you can store 1000s of synth 
patches on a single one-dollar floppy disk? You 
can even name files, so you're safe, cost-effective 
and organized. Plus, our new SQ software lets 
you use DataDisk as a real time MIDI sequencer 
so you don't have to lug your computer to gigs. 

A power failure or loss of data could turn 
your musical dreams into bad memories, 
in just seconds. Protect your time and 
creativity. Pick up a DataDisk at your Alesis 
dealer today. 

19" Rack mountable. 800K of direct MIDI to disc Sys Ex data storage on 3-5"floppy disks. Real time sequencer. 1449 suggested retail. Slightly higher in Canada. 

Alesis Corporation 3630 Holdrege Avenue Los Angeles CA 90016 





phot 

By r 

of the myths 

about musical 

timing 

and 

e've all heard it many times. “This drum machine has really 

great feel.” “That sequencer is sloppy.” “Doesn't that groove?” 

’s your resolution, man?” People talk about timing in music— 

especially when it involves the use of machines—but there aren’t many 

definitive discussions about how to make music feel good. 

To develop a sense of the perception of musical feel, I spoke with a 

number of people, both in one-on-one conversations and in open forums 

on computer bulletin-board systems. I expected to compile a list of 

instruments or sequencers that felt good or bad and the amount of 

shift each instrument required to guarantee a certain feel. Instead, I 

heard many anecdotes that led to the same conclusions: 

• Absolute accuracy of the beat is not as important as general agree¬ 

ment on where the beat is; 

• Timing may not be as important to f< 

Let’s start with the$cience and work our way to the art 
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Now Serving 
Cake For Windows. 

Introducing-
Cakewalk Professional for Windows. 
The 256-track graphic MIDI sequencer for 

Microsoft Windows 3.1. Cakewalk 
Professional for Windows gives you all the 
power of our DOS-based professional 
sequencer, plus: 
i=! A graphical Controllers view for 
drawing MIDI Controller, Pitch Wheel, and 
Channel After-Touch data. 
f=! A Staff view for seeing and editing 
your notes in standard notation. 

An enhanced Piano-roll view, for 
inserting, editing, and auditioning notes 
with your mouse; also graphically view and 
change note velocities. 
1=5 A graphical Faders view for 
mixing and monitoring volume changes or 
any other MIDI controller events in real 
time. 

A flexible Track/measure view 
that lets you rearrange track parameter 
columns the way you want to see them 
(with new Pan and Volume parameters). 
Plus “drag and drop” editing to move or 
copy selected measures to new times and 
tracks. 

A graphical Tempo Map for 
drawing tempo changes, and a new 
Meter/Key-signature Map. 

A 256-bank System Exclusive 
Librarian, for storing and sending up to 1 
megabyte of synthesizer data per bank. 
S Support for the Windows 3.1 
Multimedia Extensions: MIDI Mapper, for 
patch, key, and channel mapping; MCI 
(Media Control Interface) commands, for 
controlling other multimedia devices 
during playback; and Wave events for 
embedding digital audio .WAV files in 
your sequence. 

Cakewalk 
Professional 
for Windows ■ ■■ ■■■■■■■ 

System Requirements: IBM PC with 10 MHz 80286 or higher, 2 MB of RAM. hand 
drive, mouse; Microsoft Windows 3.1. Supports any combination of up to 16 MIDI 
devices with Multimedia Extensions drivers (induing Roland MPU401 
compatibles and Music Quest MQX interfaces). 

Cakewalk, Cakewalk LIVE!, Cakewalk Professional, and Cakewalk Professional for 
Windows are trademarks of Twelve Tone Systems, Inc. Other product names 
mentioned are owned by their respective manufacturers. 

You’ll find other new features, 
plus everything you expect from 
Cakewalk Professional for DOS: An 
Event list view, an Event Filter for 
conditional edits, variable timebases up 
to 480 PPQ, the built-in CAL 
programming language for custom 
sequence editing (free CAL routines 
available), fractional tempos, 
quantization by percent strength, sync to 
all popular SMPTE/MTC formats, 
support for multiple MIDI interfaces, 
and so much other good stuff we can’t 
begin to fit it all here. 

You Dorit Do Windows? 
If you’re not yet running Windows on your 
PC, we still have a full menu of updated 
DOS-based music software, like the best¬ 
selling Cakewalk 4.0 ($150) and Cakewalk 
Professional 4.0 ($249) MIDI sequencers. 
There’s also Cakewalk LIVE! 4.0 ($49) for 
automated playback of up to 128 song files 
(both Cakewalk and Standard MIDI files), 
as well as a complete collection of load-
and-play song files and drum patterns. We 
also carry a full line of MIDI interfaces. Call 
today to receive our MIDI product catalog! 

We Deliver. 
To order Cakewalk Professional for 
Windows, or for more information, call: 

800-234-1171 or 617-273-4437. 

Cakewalk Professional for Windows 
($349) and other Cakewalk products are 
also sold at finer music and computer 
software stores worldwide. Contact 
Twelve Tone Systems for the name of a 
dealer near you. 

Twelve 
Tone 

SYSTEMS 

PO. Box 760 Watertown, MA 02272 
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SCIENCE 
Questions about timing and feel stem 
from the concepts of simultaneity and 
accuracy. Under what conditions will 
two or more notes sound simultane¬ 
ous? How accurately must a computer 
trigger notes in order to sound “on 
time” or “in the pocket”? The answers 
to these questions depend on the way 
in which we perceive sonic events. 
Our ability to perceive the timing of 

sonic events is believed to be in the 
range of 10 to 30 milliseconds (ms). In 
other words, if the attacks of two notes 
fall within this range, we hear them as 
simultaneous. As a result, some people 
argue that a computer must be accu¬ 
rate enough to play a note within 10 
to 30 ms of the intended rhythmic posi¬ 
tion in order to sound on time. 
Yet people claim they can hear tim¬ 

ing differences of less than one mil¬ 
lisecond. How can that be? As we will 
see, this threshold of perception 
depends not only on the time between 
events, but the nature of the sound and 
the person hearing it. 
The 10 to 30 ms range comes from 

the science of psychoacoustics. This 
timing window, known as the Haas 
Effect, derives from experiments in 
which various human subjects listened 
to two identical sounds with a slight 
delay between them. The delay was 
increased until the subjects heard them 
as two distinct sounds instead of one. 
Stephen St. Croix of Marshall Elec¬ 
tronics replicated these tests under con¬ 
trolled conditions and found the criti¬ 
cal delay to vary from 3.5 to 25 ms, 
depending on the sound and the sub¬ 
ject. These numbers are useful for 
understanding some of the timing 

FIG. 2a: FFT of hi-hat hit before snare. 

FIG. 2b: FFT of hi-hat and snare hit together. 

tricks discussed later. 
Just because we hear two sounds that 

start within the Haas range as simulta¬ 
neous doesn’t mean the result is iden¬ 
tical for different delays inside this 
range. Mixing two sounds with differ¬ 
ent offset delays results in different 
overall timbres; different harmonics 
add or cancel, and the overall ampli¬ 
tude profile is different depending on 
the delay time. 

Fig. 1 represents a drum loop. In the 
expanded region, the highlighted hi-
hat strikes just before the snare. Even 
though there is nearly 20 ms between 
the two events, it sounds like one per¬ 
cussive event. But instead of a sharp 
snare crack, the overall sound slurs into 
the hit. 
As an experiment, I cut the hi-hat 

from the front of the hit and placed it 
to start at exactly the same instant as 
the snare. The hit sounded different, 

FIG. 1: Hi-hat leading into a snare hit. An overview of the entire loop appears along the top. 

although it still sounded like one event. 
In Figs. 2a and 2b, the Fast-Fourier 
Transforms (FFTs) of these two sounds 
illustrate this effect. The axis from left 
to right represents increasing fre¬ 
quency; the axis from front to back rep¬ 
resents the time from the start of the 
sound. The humps indicate the level 
of each frequency band for each seg¬ 
ment of time. As you can see, the pro¬ 
file of each version is decidedly differ¬ 
ent, even though both of them sound 
simultaneous. 
Some people claim they can detect 

delays smaller than the Haas limit. 
However, this probably is due to a 
change in timbre rather than the per¬ 
ception of two distinct events. Another 
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contributing factor is the change in the 
attack of the overall sound as the two 
events are shifted around. As I’ll 
explain in a moment, the attack pro¬ 
file influences our perception of when 
a sound begins. 
A consequence of the Haas Effect is 

the influence of loudness on the per¬ 
ception of delays. Our brain does not 
always perceive things exactly in the 
order they occur. Instead, it seems to 
group events together and sort them 
out later, using both timing and loud¬ 
ness, along with other factors such as 
harmonic content, to determine what 
just happened. 

For example, there are two ways to 
fool the brain into thinking a sound 
came from one side of the head instead 
of the other: loudness and timing. You 
can make the sound louder in the near¬ 
side ear, which is the function of a pan 
pot. Or, you can make the sound arrive 
at the near-side ear before the far-side 
one, which is easily accomplished with 
a delay line. Of course, there are other 
factors to consider, such as tonal 
changes, as real sounds travel across 
the face and head to get to the other 
side. However, these two cues seem to 
be enough to convince most brains. 
What happens when timing and loud¬ 

ness disagree? A common Haas test 
sends a signal to one ear before the 
other while increasing the volume of 
the later signal until the sound appears 
to be coming from the center, indi¬ 
cating that the brain thinks the two sig¬ 
nals are arriving simultaneously. 

Haas’ original curve (see Fig. 3) sug¬ 
gests that you need to boost the late 
signal (called the echo) by about 10 
dB at a delay time of 10 ms in order to 
perceive the sounds as simultaneous. 
This 10 dB boost also compensates for 
delays up to about 25 ms. St. Croix’s 
tests showed volume compensation 
peaking out in the 1 to 4 ms range in a 
curve that is otherwise sim¬ 
ilar to Haas’. Apparently, 
the ability of volume to 
affect perceived timing is 
more significant than most 
people suspect. 
If volume can make a 

late sound appear on time, 
can more volume make it 
appear early? Albert Breg¬ 
man, author of Auditory 
Scene Analysis, apparently 
has discovered that it is 
possible for the brain to 

swap the order of sounds at different 
volume levels. In essence, this effect 
makes some music almost impossible 
to transcribe at normal speed because 
the accents fool the ear. It also has 
interesting applications for sculpting 
the feel of a musical sequence. 

MIDI 
MIDI is a favorite whipping-boy for all 
problems in electronic music, particu¬ 
larly those related to timing. Everyone 
seems to think it’s slow and stupid, but 
that’s not really the case. 
There are two possible sources of tim¬ 

ing problems within MIDI: how quick¬ 
ly it can start a sound, and the accura¬ 
cy and stability of its synchronization 
messages (MIDI Clocks and MTC). 
A MIDI Note On message takes 960 

microseconds to transmit (640 micro¬ 
seconds— 2/Sof a millisecond—if MIDI 
Running Status is employed). A six-
note chord takes less than 4 to 6 ms to 
send. This is equivalent to a string of 
1/192 notes at a tempo greater than 
1,250 bpm, and falls well below the 
Haas threshold for fusing the chord 
into one sound. Therefore, the speed 
of MIDI itself should not be a factor in 
these discussions (apart from the 
change in timbre when six sounds play 
in a staggered fashion). 
However, dismissing the MIDI data 

rate as a source of timing problems 
assumes that the transmitter doesn’t 
pause between bytes of a message. This 
may not always be true because MIDI is 
asynchronous, which means that there 
is no specified time interval between 
bytes. It also assumes that no other mes¬ 
sages, such as Pitch Bend or After¬ 
touch, occur between Note Ons and 
that the receiving instrument plays 
these notes as fast as it receives them. 
These assumptions are not always valid. 
Both MIDI Clocks and MTC have rel¬ 

atively low resolution compared to the 

FIG. 3: The Haas loudness vs. delay curve. 
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time intervals mentioned so far. 
Clock messages are sent every 1/96 
note (62.5 ms to 10 ms as the tempo 
varies from 40 bpm to 250 bpm); MTC 
messages occur four times per SMPTE 
frame (41.7 ms to 33.3 ms as the frame 
rate goes from 24 fps to 30 fps). If a 
receiver requires higher resolution, it 
must interpolate finer increments of 
time between these messages. 
However, the theoretical accuracy 

of these messages is very high. Given a 
typical MIDI UART master clock rate 
of 500 kHz, it is possible to fire off one 
of these messages within a window of 
2 microseconds. Again, their real-world 
accuracy depends on the diligence of 
the device sending the messages and 
whether or not other MIDI messages 
are jostling them out of the way. 

In other words, MIDI’s not a bad kid 
at heart, it just gets mixed up with a 
bad crowd: namely, MIDI instruments 
and sequencers. 

INSTRUMENTS 
Life would be a lot simpler if MIDI 
instruments played notes the instant 
they received the corresponding Note 
On messages. Alas, this is almost never 
the case. The path followed from MIDI 
In to Sound Out is a twisted one. Typ¬ 
ically, the instrument must read the 
message into a data buffer, realize 
there is something in the buffer, pull 
it back out of the buffer, check to see 
if the message must be addressed, fig¬ 
ure out what to do in response to the 
message (such as deciding which 
sound to play with what parameters of 
pitch, loudness, filter cut-off, etc.), 
load another routine to play the note, 
and wait for the routine to kick-start its 
hardware into sounding the note. 
In the meantime, the instrument 

usually is busy doing other things, like 
sustaining other notes and checking 
to see if you’re doing anything at the 
front panel. I have measured instru¬ 
ments that do all of this in as little as 
1 ms and as long as 11 ms. Others 
report that certain instruments take 
over 40 ms to do the same thing. 
More importantly, a MIDI instru¬ 

ment rarely takes the same amount of 
time to play each note it receives. For 
example, one of the instruments 1 
measured took from 2 to 11 ms to do 
the same job. Also, instruments tend to 
slow down as they try to play more 
notes at the same time. This occurs 
when layering different patches (some 
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position when the attack portion of its 
envelope reaches maximum amplitude. 
A snare crack may do this immediate¬ 
ly, while other sounds, such as bowed 
or blown instruments, take some time. 
The cello waveform shown in Fig. 4 is a 
good example. This particular note has 
well over 50 ms of attack time before 
the meat of the sound. 
Now consider a sampling instrument 

that stretches one sound over several 
pitches. As the pitch changes, the 
attack time changes in length, which 
in turn changes the delay between the 

performance of a note and the meat 
of the sound. As you play one sample in 
a downward scale on a multisampled 
keyboard, you get a longer delay with 
each note until you cross over to the 
next sample’s keyboard zone. At this 
point, the new sample transposes up 
in pitch to reach the seam between 
samples, and you suddenly hear a 
much shorter attack-time delay. 
Musicians can compensate for both 

MIDI and sound attack delays if they 
remain constant. After all, many real 
instruments have similar delays, and 
there is a general intuition that lower-
pitched notes take longer to “speak.” 
However, sequencers don’t know about 
delays that might be waiting down¬ 
stream when they’re trying to quantize 
notes to play on time. Both musicians 
and sequencers are at a loss when these 
delay times vary. 

instruments seem to slow all the voices 
down a lot, but equally) or when lining 
up notes in a chord (the first note may 
get out fast, but the last one may wait 
until tomorrow). Layering a randomly 
slow instrument with a faster one 
should improve the apparent timing, 
although the timbre of each note still 
will seem slightly different. 
The point at which we perceive a 

sound’s beginning depends on several 
factors in addition to MIDI response. 
For one thing, we usually perceive a 
note landing or arriving at a rhythmic 

SEQUENCERS 
There are two commonly held myths 
about sequencers. One maintains that 
the higher the clock resolution, the 
more accurate the sequencer. The 
other insists that software-based 
sequencers are inherently less accurate 
than hardware-based sequencers. 
A lot of high numbers get tossed 

around with respect to sequencer res¬ 
olution—anywhere from 24 pulses per 
quarter note (ppqn) to 480 ppqn and 
higher. Unfortunately, this number 
only indicates how accurately the 
sequencer knows when it is supposed to 
play a note. It does not guarantee that 
it will play that note at precisely the 
marked time, or even within several 
ticks of that time. Likewise, many peo¬ 
ple expect the time values tagged onto 
recorded notes to be a perfectly accu¬ 
rate indication of when the MIDI mes¬ 
sage got to the sequencer. The time 
value only indicates when the 
sequencer got around to looking at the 
message. 
The second myth is based on the 

assumption that a software sequencer 
also is busy being a computer. As such, 
it is more preoccupied, and therefore 
less accurate, than a dedicated hard¬ 
ware sequencer. This is true in some 
cases, and removing other simultane¬ 
ous tasks on your computer sometimes 
helps. On the other hand, the com¬ 
puter might have a microprocessor that 
is a decade more advanced and more 
powerful than the one found inside 
the hardware unit. (Also, anyone can 

you what they re looking lor, 

ou own a 
I) i Mirtos 

net work 

nd lots of other people looking 

new tunes and talent. 
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FIG. 4: The slow attack of a bowed cello. 

only with respect to 
the 1/96 notes of the 
MIDI Clock messages. 
Unlike many of the 
software sequencers, 
the hardware sequen¬ 
cer was incapable of 
hitting the finer 
rhythmic increments 
between these mes¬ 
sages. On the other 
hand, the software 

create a bad sequencer.) Dedicated 
hardware sequencers tend to have a 
lower resolution than their occasion¬ 
ally less-accurate software counterparts. 
A sequencer’s job is more difficult 

when it doesn’t control its own timing. 
It’s far easier to count to yourself than 
to wait for someone to tell you when 
to go. An advertisement for a hardware 
sequencer used this fact in claiming 
that at least one user judged the unit to 
be more accurate than any software¬ 
based sequencer. 

In reality, the test demonstrated how 
accurately the sequencers were able to 
follow an external MIDI clock. Indeed, 
the hardware sequencer was closer, but 

programs were busy interpolating finer 
units of time between the Clocks, which 
caused them to wander slightly while 
guessing. This is the sort of tradeoff 
involved in sequencer accuracy. 
In the pursuit of perfect timing, 

there’s something ironic in the occa¬ 
sional complaint that a sequencer or 
drum machine can sound too stiff or 
mechanical: in other words, too per¬ 
fect. These devices have sprouted 
“human feel” functions that all too 
often simply randomize the rhythmic 
playback slightly. I spoke about this 
with Roger Linn, who developed a rep¬ 
utation for creating drum machines 
that “feel good.” He shrugged it off. 

saying all he ever tried to do was create 
drum machines that were accurate, but 
also had good control over the dynam¬ 
ics of the sound. 

CLICKS 
To train humans to play with machine¬ 
like precision, someone invented the 
metronome. With time and technology, 
it evolved into the click track. The goal 
in this evolution was perfect time, in 
which all you do is play along with the 
clicks. This concept works well to 
ensure that the overall tempo doesn’t 
change. However, many people believe 
that clicks indicate exactly where each 
beat should fall. 

Trying to play right on a click can be 
a paralyzing experience. At least one 
study suggests that click-trained drum¬ 
mers play tighter when the click is 
removed. Joe Zawinul has commented 
about the tendency of some musicians 
to “slalom” around the beat (get a lit¬ 
tle bit ahead, realize it, adjust, end up 
a little behind, realize it, adjust, etc.). 
More than one musician mentioned 
how much easier it is to play between 
or around clicks than dead on them: 
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Frankly, we aren’t surprised. There are 
good reasons why the K4 and Kill have 
been so popular with musicians and 
why they continue to be. First of all, 
they offer the kinds of sounds most 
in demand. Both are highly flexible 
in sound programming, easily updatable 
with tons of new sound programs that 
show off that flexibility, and best of all, 
sensibly priced. 
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Kill: 16 Voice Digital Synth, Multi-
Timbral, Multi-Layering, 256 Waves, 
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It’s like trying to balance on the edge 
of a knife. 
Jeremy Roberts, musical supervisor 

for composer Frank Wildhorn, has 
hired musicians he thought had fine 
rhythmic feel, only to find them thrown 
“into outer space” when he asked them 
to play to a click track. Roberts’ best 
story concerns playing piano on a ses¬ 
sion with an 85-piece orchestra while 
trying to follow the most ambiguous of 
clicks: a conductor’s baton. The pianist 
was in a separate room to get a clean 
recording. As he watched the baton 
and listened to the cue mix, he was 
always ahead of the orchestra. The only 
solution was to put him in the same 
room with the orchestra so that they 
could hear each other, after which they 
finally agreed on what parts of the con¬ 
ductor’s gestures constituted the 
“click.” 
Another problem can be the stabili¬ 

ty of the click. Marius Perron, who 
developed the Russian Dragon (see the 
review in the March 1991 issue of EM), 
found that mechanical metronomes 
are off by as much as 60 ms on alter¬ 
nate beats. More recently, sounds from 

drum machines or sequenced instru¬ 
ments have been used to provide clicks. 
But these are the same culprits that 
introduce random timing errors when 
playing normal notes. Perron found 
that the busier some of these instru¬ 
ments are, the more random the click 
becomes. If you think it’s hard to bal¬ 
ance on the edge of a knife, try it on a 
moving one. 
During my conversations, Motown 

came up repeatedly as the rhythm pil¬ 
grim’s Mecca. Bob Olhsson, who was a 
staff recording and mastering engineer 
at Motown from 1965 to 1972, had an 
interesting story to share. 
“Back around 1967, we began doing 

‘one-man band’ 16-track productions. 
The first thing we realized was the time 
had to be rock-solid or we could spend 
weeks trying to overdub a single song. 
We investigated metronomes, rhythm 
machines, and so on, looking for a solu¬ 
tion. The only thing that finally worked 
was a tape loop. All the other options 
available at that time were not solid 
enough and resulted in tense, mechan¬ 
ical-sounding music.” 
This isn’t the first time the perfec¬ 

tion of machines has been accused of 
resulting in mechanical music. Maybe 
the time has come to study an alter¬ 
nate approach. 

HUMANS 
Many believe that machines may never 
replicate the complexity and finesse of 
human beings. So, the hunt for feel 
turns to the accuracy of real people. 
How tight are we? 
For example, all of the notes in a 

chord played on a piano should sound 
at the same time. However, this takes 
some practice. Keith Snyder, key¬ 
boardist with the Afro-pop/reggae 
band Kadara, found that he was spread¬ 
ing the notes in 3- or 4-note chords by 
as much as 15 ms. (This is still within 
the Haas limit to fuse into one sound, 
although perhaps with a blurred 
attack.) After practicing the Hanon 
finger exercises on a real piano and 
then returning to his synth’s keyboard, 
he could land chords within the finest 
resolution of his sequencer, although 
his little finger occasionally lagged by 

(continued on p. 116) 
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amples have become the primar}' 

source of sounds for many elec¬ 

tronic musicians, and with good 

reason. They provide a reason¬ 

able facsimile of acoustic sounds 

and can be sequenced without taking up 

valuable tape tracks. Of course, it takes 

skill, patience, and experience to make 

good-sounding samples. 

Last month, I offered some tips and 

tricks to help you achieve the best possi¬ 

ble results while recording acoustic 

sounds for a sampler. This month, 1 will 

concentrate on massaging samples within 

the sampler or computer to create sounds 

you’ll be proud of. But first, there’s one 

more aspect of recording I want to men¬ 

tion: acoustic artifacts. 

ACOUSTIC ARTIFACTS 

Many electronic musicians use the word 

“artifact” to describe digital problems 

within a sampler, such as aliasing, but 

these problems are reduced greatly in 

the newer machines. I use the term to 

50UHDBITES 
Part 2: Learn to employ artifacts and stay in the loop. 

describe the anomalies that are present in 

all acoustic instruments and the problems 

they present to good sampling. 

The dictionary defines an artifact as “an 

object produced by human workman¬ 

ship.” Each instrument made and played 

By Jim Miller 
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by humans exhibits characteristic 
sounds or noises: the breath across the 
mouthpiece of a flute, the scrape of a 
bow on a string, the resonance of the 
acoustic guitar’s body when plucked. 
All these instruments sound natural as 
we listen to them being played. But 
when they are transposed on a sam¬ 
pler, the inherent noise is transposed 
too, which usually sounds unnatural. 
For example, the body resonance of a 
plucked classical guitar contributes sig¬ 
nificantly to its tone. This resonance 
is centered around several frequencies, 
one of which is primary, (i.e., at a 
much higher amplitude than the oth¬ 
ers). The resonance stays fairly con¬ 
stant regardless of what note is played 
on the instrument. However, as a sam¬ 
ple of this note is transposed, the res¬ 
onance also is transposed. 
Artifacts occur whenever there is con¬ 

tact or impact between the player and 
the instrument itself. For example, 
when the sustain pedal of a grand 
piano is held down and a hammer 
strikes a string, there are sympathetic 
vibrations in the strings around it and 
some resonance from the wooden 
piano body in addition to the string’s 
sound. You can sample pianos without 
the sustain pedal, but the finished 
product does not sound as good when 
played normally. Although there are 
fewer potentially annoying artifacts 
without the sustain pedal, the charac¬ 
ter of the sound is compromised. 
To address this problem, some peo¬ 

ple move the microphone farther away 
from the instrument, reducing the res¬ 
onant component of the overall sound. 
Others filter or EQ the resonance out. 
I find resonance and other artifacts to 
be valuable sonic information and try 
not to overly diminish their effect. By 
sampling at smaller intervals, the 
unwanted side effects are kept to a min¬ 
imum. Also, sampling at particularly 
"sweet’’ spots on an instrument results 
in a more pleasing interaction between 
the fundamental tones, the harmon¬ 
ics, and the resonance. This type of 
sound tends to transpose better. 
Once you are aware of acoustic arti¬ 

facts, you won't listen to instruments 
in the same way. Artifacts contribute 
greatly to the difference between real 
and synthesized instruments, or good 
and bad samples. Experimentation and 
your ears are the best guides to making 
artifacts less noticeable or even mak¬ 

ing them work to your advantage. 

an evolving 

« File Edit 

waveform. It usually is 

get an abrupt shift from 
set of harmonics to a stat-

FIG. 1a: A clarinet sample without vibrato. The loop points are 

close together and located well after the sound has stabi¬ 

lized. 

sounds lets us identify the instrument, 
so anything that diminishes the attack 
removes much of the instrument’s 
character. Compression can introduce 
some noise into the sample, depend¬ 
ing on the environment in which the 
sample is recorded. In just about every 
instance, I go for a good crossfade loop 
rather than compression. 
The waveforms of most brass and 

woodwinds played without vibrato (with 
the exception of the flute) tend to sta¬ 
bilize about a half-second into the sam¬ 
ple. This makes it relatively easy to cre¬ 
ate a single-cycle loop or short cross-
fade loop that works well (see Fig. 1), 
provided the sample is not “breathy.” 
As I mentioned last month, the other 

approach is to loop these sounds after 
they are recorded with natural vibra¬ 
to. This also is fairly simple to do, 
because the vibrato provides a cyclic 
event around which to loop (see Fig. 
2). These samples can be less than a 
second long, provided the player has 
not used delayed vibrato. 
When sampling with vibrato, sample 

every second or third note in the chro-

FIG. 1b: A close-up view of a clarinet sample with a short 

crossfade loop. 

LOOPING 
It’s amazing how many people judge 
the quality of a sample by the sound 
of the loop points. Whenever they audi¬ 
tion samples, they hold down individ¬ 
ual notes for a few seconds and glee¬ 
fully search for the loops. But how 
often do you hold down a single note 
for a few seconds in any piece of music? 
For polyphonic music that uses six¬ 
teenth, eighth, or even whole notes, 
this microscopic evaluation of loops is 
rather meaningless. 
I'm not suggesting that anyone 

accept a truly bad loop in a sample, or 
loud clicks and pops. We’ve all heard 
piano samples that sound more like a 
flexatone by the time they hit their 
loops. To be fair, acoustic pianos are 
probably the most difficult instrumen¬ 
tal sounds to loop well, followed close¬ 
ly by pipe organs. 
If you loop a piano note around a 

single cycle of the waveform, about two 
to three seconds into the sample, you 

across a half-second-long 
segment located toward 
the end of the sample, 
after the sound has stabi¬ 
lized. This creates a slight 
shifting, or “rolling,” ef¬ 
fect, depending on the 
amplitude of the sample 
around the loop points. 
The effect can be good— 
it simulates the natural, 
shifting harmonics of real 
piano strings, adding a 
slight animation to sus¬ 
tained chords—however, 
it isn't audible when the 
sample is played in a musi¬ 
cal context. 
Another option is to 

compress the sound, 
which keeps the sample 
at a more constant level 
throughout its entire 
length. Unfortunately, this 
removes much of the 
punch in the attack por¬ 
tion of the sound, result¬ 
ing in a wimpy sample. 
The attack portion of most 

Process Network Windows Action 

• File Edit Process Network Windows Action 
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FIG. 2: (a) A flute sample with vibrato. Notice that one cycle of vibrato is looped, (b) A close-up view of the flute sample with loop points. 

matic scale. This prevents the vibrato 
from getting too fast or slow as the sam¬ 
ple is transposed up or down. If you 
really are limited in terms of available 
sample time, you can transpose a note 
with vibrato up or down as much as 
two semitones without sounding too 
unnatural, although I prefer to limit 
transposition to no more than one 
semitone in either direction. 

Most strings sampled with vibrato 
loop easily, but looping is more diffi¬ 
cult without vibrato. When sampling 
strings without vibrato, it may require 
between 1.5 and 2 seconds of sampling 
time to find a loop region that sounds 
natural, and the sample usually needs 
a lot of crossfading. This also applies to 
flutes and other instruments with a lot 
of breathiness or harmonic motion. 

As you may recall from last month, 
samples with vibrato sound more nat¬ 
ural than using the mod wheel to 
invoke LFO. However, if you are a die¬ 
hard mod-wheel user, have the player 
you are sampling use a very slow and 
subtle vibrato. This allows you to loop 
around a natural cyclic event in the 
sample and still use the mod wheel to 
engage a deeper, faster vibrato. Once 
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you crank up the LFO, the natural 
vibrato is quickly masked. As a bonus, 
the same sample can be used to play 
chords without LFO, which sounds 
much more natural because there still 
is some subtle animation in the sound. 
On the down side, this procedure 
requires longer sampling times. 
The newer 16-bit machines seem to 

be less forgiving of single-cycle loops, 
which betray themselves more readily 
with the greater resolution of these 
instruments. The same master record¬ 
ings on 8- or 12-bit machines are quite 
acceptable. In general, the lower the 
resolution of the sampler, the easier it 
is to mask the loop points. 
With machines of higher resolution, 

try taking a larger chunk of the sam¬ 
ple, half a dozen cycles or more, and 
crossfading the end points heavily to 
create a smoother transition from the 
unlooped section to the looped region. 
It may take several attempts, but chang¬ 
ing the length of the loop and the 
amount of crossfade often results in a 
very good loop. 
Even with advanced graphic-editing 

PC MIDI 
For Less 
B. If you've been look!ng for a 

low cost MIDI interface for 
your IBM PC or compatible, 

then check out the PC MIDI Card. It's 
MPU-401 compatible to run over 100 
popular programs. In your computer, 
and with your instruments. And most 
importantly, if II work like you expect. 
Because it's made by Music Quest, the 
name that means MIDI interfaces for 
IBM compatibles. 

The PC MIDI Card 
US/ Canada 

1-800-876-1376 

Music Quest 
S 1700 Almo Dr Suite 330 Plano, TX 75075 

(2141881-7408 Fax: (2141422-7094 

PC MIDI Cord Im Muwc Ouest. Inc. Oilier trademarks acknowledged 

software such as Digidesign’s Sound 
Designer, Steinberg’s Avalon, or Pass¬ 
port’s Alchemy, few sounds allow a com¬ 
pletely undetectable loop. Ensemble 
sounds, synth sounds, and any instru¬ 
ment with a decaying envelope are 
tough to loop because the end of the 
sample is rarely at the same amplitude, 
phase, or exact pitch as the start. Even 
the best loop of these sounds is audible 
to some degree. 
Here’s the bottom line: Until we have 

dirt-cheap megabytes of ROM and 
RAM, we must accept looping as a fact 
of life. If a piano module or sample 
disk can be played in a normal man¬ 
ner and it sounds bright, rich, and full, 
what’s the point of worrying about a 
part of the sound that the average lis¬ 
tener will never hear? 

THE TAIL END 
Typically, a sample is looped in the sus¬ 
tained part of the sound. But many 
instruments, such as the guitar and 
harpsichord, exhibit distinct sounds 
when the note is released. When a fin¬ 
ger is lifted from a plucked string on a 

PC MIDI 
For More 

tí1 If you need a multi-port 

i J FT B*’ MIDI interface for your 
IBM PC or compatible, 

then get the dual-port interface with 
pro quality tape sync supported by all 
professional sequencers for IBM. Like 
Cakewalk Professional, 64-Track PC, 
Cadenza, Master Tracks Pro, Forte II, 
Musicator, Sequencer Plus Gold, and 
Texture. Get the MPU-401 compatible 
MQX-32M. 

TheMQX-32M 
US/ Canada 

1-800-876-1376 

iß Music Quest 
1700 Alma Dr. Suite 330 Plano, TX 75075 

(214)881 -7408 Fax: (214)422-7094 
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guitar, there usually is a small buzz at 
the tail end of the sound. There also 
may be a squeak as the fingers slide up 
the string to the next note. Harpsi¬ 
chords make a distinct click when the 
finger releases the key, and the plec¬ 
trum falls back over the string to its 
resting position. 

In the past, I have been frustrated in 
my attempts to create a good jazz gui¬ 
tar sample. One day, as I was noodling 
on the guitar after changing the 
strings, I suddenly became aware that 
the releases are one of the major ele¬ 
ments of the tone. The more I played, 
the more I became aware of this par¬ 
ticular element of the sound. As a 
result, I am adding a string buzz to the 
release portion of my guitar samples. 
Unfortunately, two voices must be used 
to accomplish this. One voice is 
required for the sustained sound, while 
the other provides the release. 
For this procedure, a good graphic¬ 

editing package is essential. First, sam¬ 
ple a note with a good release, then 
cut and loop a region of silence to 
paste at the start of the release. The 
best releases are recorded when you 
sample a few notes ahead of the final 
release, then chop out everything but 
the sound of the finger lifting from the 
string. 

THE END 
We’ve come a long way since wrestling 
with hexadecimal values on the En-
soniq Mirage. When you compare 
today’s instruments to those of just five 
years ago, the improvements are 
remarkable. This historical perspective 
points toward a future in which sam¬ 
plers can achieve much more subtle 
variations in tone and texture than any¬ 
thing as primitive as analog or digital 
filters and envelope generators. 
We will have a staggering amount of 

sampling power in the next few years. 
But it’s the music that counts first and 
foremost. No one buys tapes or CDs 
because the samples sound good. They 
buy them because the music sounds 
good. Samples help make music sound 
better, but they can't make bad music 
sound good. 

Jim Miller is co-owner of Stra¬ 
tus Sounds, a third-party sample developer 
based in Sacramento, California. Stratus 
Sounds donates one-half of its profits to 
environmental and animal rights groups. 
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Tweaking Synths, 
Part 2 

By Scott Wilkinson 

Modulators 

such as 

envelope 

generators and 

LFOs let you 

customize 

sounds. 

ynthesizers have a reputa¬ 
tion for being difficult to 
program, and with good 
reason. Early synths soon 

became a confusing tangle of patch 
cords as new sounds were created. 
Newer digital instruments offer a 
plethora of parameters in “pages” many 
layers deep. No wonder most people 
avoid programming their own sounds. 

But creating your own patches isn’t 
as difficult as it might seem. In fact, 
it’s relatively easy to start by tweaking 
the factory presets. Last month, we 
examined some of the basic parame¬ 
ters in the primary signal path of most 
synths, from the oscillator through the 
filter to the amplifier. This month, I’ll 
focus on the components that control 
the operation of these three elements. 
These components are called modula¬ 
tors because they modulate, or change, 
elements of the sound. They come in 
two varieties: automatic and manual. 
Before we begin, a disclaimer is in 

order. It seems that each manufactur¬ 
er feels compelled to invent its own 
vocabulary, so the specific terms used 
to identify various parameters differ 
widely from one instrument to the 
next. The terms used in this article are 

as generic as possible, but they may not 
match those used in your instrument. 

AUTOMATIC MODULATORS 
There are only two automatic modu¬ 
lators that are universally applied to 
all types of synthesis: envelope generators 
(EGs) and low-frequency oscillators 
(LFOs). The signals from EGs and 
LFOs are programmed by you and sent 
to the control inputs of the oscillator, 
filter, and amplifier (see Fig. 1). These 
signals automatically control the behav¬ 
ior of the oscillator, filter, and ampli¬ 
fier over time. In some cases, their 
effects are quite immediate and sub¬ 
tle, while in others they are slower and 
more pronounced. 
All acoustic sounds have a begin¬ 

ning, middle, and end. All sounds start 
from silence and vary in level until 
they return to silence. The profile of 
this behavior is called the sound’s 
amplitude envelope. For example, a 
piano note reaches its maximum level 
very quickly and decays slowly until 
the key is released, after which the 
sound falls to silence almost imme¬ 
diately (see Fig. 2). 

In synths, this fundamental aspect of 
all musical sounds is simulated with an 

EG. By applying the control-signal out¬ 
put of an EG to the amplifier at the 
end of the primary signal path, the vol¬ 
ume of each note follows the pre-pro¬ 
grammed profile determined by the 
EG parameter settings. As each key on 
the keyboard is pressed, the EG out¬ 
put goes from a value of 0 up to a cer¬ 
tain level, after which it varies accord¬ 
ing to the parameter settings and falls 
to silence in a user-specified length of 
time after the key is released. 
Modern EGs let you specify the rate at 

which the envelope moves from one 
level to the next as well as the levels 
themselves. For example, Fig. 3 illus¬ 
trates an EG with four rates and four 
levels, all of which are specified by the 
programmer. The first rate determines 
the attack time of the sound from the 
moment a key is pressed until the first 
level is reached. The second rate deter¬ 
mines the time it takes to reach the 
second level, while the third rate deter¬ 
mines how long it takes to reach the 
third level. The EG stays at the third 
level until the key is released, after 
which it moves to the fourth level in 
the time determined by the fourth 
rate. The fourth level almost always is 
set to zero; otherwise, the sound never 
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MODULATORS 
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FIG. 1: The architecture of many modern synths includes the primary signal path from an oscilla¬ 

tor through a filter to an amplifier. These components are controlled by various automatic and man¬ 

ual modulators. 

MANUAL 
MODULATORS 

MANUAL 
MODULATORS 
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completely fades away. 
As you can see in Fig. 4, this type of 

envelope generator can simulate a 
piano envelope quite effectively. The 
attack rate is very fast, quickly raising 
the signal to a high level, followed hy a 
short, slightly slower decay to simulate 
the initial “spike” in a piano envelope. 
The third rate is slow to simulate the 
slow decay as the key is held down; the 
third level is set to 0 in case someone 
holds the key until the note disappears 
completely. If you let go of the note 
prior to reaching level 3, the EG skips 
to rate 4 and level 4. The fourth rate 
quickly leads to a fourth level of 0 after 
the key is released. It’s important to 
note that even though levels 3 and 4 
are both 0, the sound level does not 
rise in between them and fall again. A 
sound simply follows the appropriate 
path to 0 depending on the point in 
the envelope where you take your 
finger off the key. 
Unlike acoustic sounds, electron¬ 

ic sounds can be modified to resem¬ 
ble nothing in the acoustic world. For 
example, if you have a piano sound 
with an envelope as in Fig. 4, you might 
slow down the first and fourth rates 
and increase the third level to equal 
the second level to create a sustaining, 
spacey “piano pad” sound. 

Most modern synths include several 
EGs, one of which can be applied to 
the filter. This process changes the tim¬ 
bre over time by affecting the filter’s 
cutoff frequency in the same way that 

FIG. 2: The amplitude envelope of a note played 

on a piano. 

FIG. 3: A typical synth EG provides four rates 

and four levels. Once it is reached, the third 

level remains constant until the key is 

released. 
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FIG. 4: The EG depicted in Fig. 3 can be used to 

simulate a piano envelope quite accurately. 

FIG. 5: A pitch EG controls the frequency of the 

oscillator. In this example, the frequency can 

be shifted by as much as 50 cents above or 

below the nominal pitch. 

the amplitude envelope affects the 
sound’s overall volume. Find a preset 
with a timbre that changes radically 
during the course of a note (such pre¬ 
sets often have the word “sweep” in 
their name). Take a look at the EG 
parameter settings, then try changing 
the attack time and other parameters to 
get a feel for the effect of a filter EG. 
Another EG often is applied to the 

frequency of the oscillator. Unlike the 
amplifier or filter EGs, which output 
values between 0 and a maximum level, 
the pitch EG varies between a negative 
value and its positive counterpart, with 
0 in the middle (see Fig. 5). This allows 
the pitch EG to vary the frequency of 
the oscillator above and below its nom¬ 
inal (in-tune) value. 

Typically, the pitch EG is used to vary 
the pitch of the oscillator by small 
amounts to simulate the small pitch 
variations in the attack portions of 
many acoustic instrument sounds. How¬ 
ever, you might want to experiment 
with larger variations to create a wild, 
pitch-sweeping effect. 

LOW-FLYING OBJECTS 
LFOs usually are used to simulate vibra¬ 
to by applying a slow, regular control 
signal to the pitch of the oscillator. 

This signal varies the pitch up and 
down slightly a few times per second. 
By applying an LFO to the amplifier, 
the volume of the sound is slowly mod¬ 
ulated up and down, creating a tremo¬ 
lo effect. When it’s applied to a low-
pass filter cutoff, an LFO creates a reg¬ 
ular “wah-wah” effect. 
There are three major LFO parame¬ 

ters: frequency, depth, and waveform. The 
frequency of an LFO usually is between 
0.1 and 10 Hz (vibrato rates are in the 
4 to 7 Hz range), although some LFOs 
offer much higher frequencies. The 
depth parameter determines how 
much effect the LFO has; at low val¬ 
ues, the pitch, cutoff, or volume vary 
less radically than at high depth val¬ 
ues. (Some instruments also include 
EG depth parameters that determine 
how much the EG affects the compo¬ 
nent it’s controlling.) 
If your LFO has a large frequency 

range, increase the frequency into the 
audible range above 20 Hz and apply it 
to the oscillator. This is a crude form of 
FM synthesis that results in distinctly 
different timbres as you play different 
notes on the keyboard. 
The LFO waveform determines the 

exact pattern of the modulation (see 
Fig. 6). These waveforms create many 
different effects. The sine and triangle 
normally simulate vibrato and tremolo. 
Apply a square or sawtooth waveform 
with a high depth value to the oscilla¬ 
tor in a brass patch for European and 
American siren sounds, respectively. A 
mechanical, random sound is achieved 
using the sample-and-hold waveform to 
modulate the filter cutoff and/or oscil¬ 
lator frequency. 

MANUAL MODULATORS 
Manual modulators are manipulat¬ 
ed in real time to 

tial for control under those keys. As 
an example, many instruments let 
you apply the key number to the filter 
cutoff with a parameter called key follow. 
As you play higher notes, the sound 
gets brighter. 
The initial volume of each note is 

determined by the velocity with which 
the key is pressed on most synths; the 
faster the keystroke, the louder the 
sound. But velocity can control a vari¬ 
ety of other parameters. Velocity can 
control the filter cutoff in many synths 
using a parameter called velocity follow 
(often referred to as modulating with 
velocity). This lets you brighten the 
sound as you play louder notes. 
A parameter called EG velocity sensi¬ 

tivity is used to scale the EG levels 
according to the velocity of the key¬ 
stroke; the greater the velocity, the 
higher the levels. As you increase the 
EG velocity sensitivity, this effect be¬ 
comes more pronounced. (Again, dif¬ 
ferent manufacturers use different 
terms for these functions.) 
These three parameters—key follow, 

velocity follow, and EG velocity sensi¬ 
tivity—often are applied to the filter 
in brass, string, and woodwind patches. 
As you play higher and louder, the tim¬ 
bre changes radically, simulating the 
behavior of acoustic instruments. Try 
adjusting these parameters in a brass 
or string patch to balance their effect. 
Then, take them to their extreme val¬ 
ues and play high and low notes with 
different velocities just to hear what 
happens. 
Most modern keyboards are sensitive 

to aftertouch, or pressure. After the initial 
keystroke, extra pressure can be ap¬ 
plied to the key with your finger. The 
amount of extra pressure is used to 
control many different parameters. For 

change the sound of 
a synth as you play. 
The most common 
manual modulator is 
the keyboard, which 
controls the fre¬ 
quency of the oscilla¬ 
tor to produce dif¬ 
ferent pitches as 
different keys are 
played. (Any source 
of MIDI note data 
plays an equivalent 
role.) However, there 
is much more poten-

FIG. 6: Common LFO waveforms include sine, triangle, square or 

pulse, and sawtooth up and down, as well as a random sample-and-

hold signal. 
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example, aftertouch changes the tim¬ 
bre of the sound if it’s applied to the fil¬ 
ter, or bends the pitch if it’s applied to 
the oscillator. Aftertouch also can con¬ 
trol the LFO. Greater pressure increas¬ 
es the level of the LFO signal, resulting 
in a more pronounced vibrato, tremo¬ 
lo, or other LFO-triggered effect. 
On the far left of virtually all key¬ 

boards are two wheel controllers: the 
pitch bend wheel and modulation 
wheel. On some instruments, particu¬ 
larly those made by Roland and Korg, 
these wheels are replaced by a joystick 
or other device that moves in two direc¬ 
tions independently. 
The function of the pitch bend wheel 

should be obvious: It modulates the 
frequency of the oscillator up or down 
as the wheel is moved away from its 
spring-loaded center position. The 
maximum range (plus or minus) over 
which the pitch can be modulated is 
called the pitch bend range. This range 
usually is set from ±1 to 12 semitones, 
allowing the pitch to be “bent” as much 
as one octave up or down from the 

nominal pitch. On a lead-guitar patch, 
try setting the pitch bend range to one 
or two semitones, which is as far as 

Unlike acoustic 

sounds, electronic 

sounds can be 

modified to 

resemble nothing 

in the real 

world. 

many guitarists bend the pitch in most 
circumstances. A wider range is harder 
to control precisely, particularly in the 
heat of live performance. 
The mod wheel is an all-purpose real¬ 

time controller. It can be applied to 

virtually any parameter on most synths. 
For example, the mod wheel often is 
used to control the filter cutoff. This 
lets you brighten or dull the sound by 
moving the mod wheel. Like after¬ 
touch, the mod wheel can control the 
LFO as well. Moving the mod wheel 
away from the “zero” or “off” position 
increases the LFO’s output level or 
speed. (With some synths, you can 
invert this function so that moving the 
mod wheel away from zero decreases 
the effect.) If you check out several 
patches on your synth, you’ll find this 
is one of the most common applica¬ 
tions for the mod wheel. Many newer 
instruments also offer sliders that can 
be assigned to control a wide variety 
Of different sound parameters, includ¬ 
ing attack time (an EG adjustment), 
filter cutoff, and overall volume. 
Two types of pedals are plugged into 

the back of most keyboard instruments: 
expression and switch pedals. Expres¬ 
sion pedals, often called “modulation” 

(continued on p. 115) 
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COLUMNS 
COMPUTER MUSICIAN 

Computer Music 
Workstations 

By David (Rudy) Trubitt 

Music software 

developers harness the 

DSP horsepower 

offered by computer 

workstations. 

et’s talk about the other 
workstations. Not the key-
board-synth-sequencer 
combo, but computer 

workstations: machines that fall some¬ 
where between relatively inexpensive 
personal computers and high-perfor¬ 
mance mini and mainframe systems. 
The definitions are blurry, but I’ll try. 
I think calling a computer a work¬ 

station means it’s not an IBM PC or 
compatible, Apple Macintosh, Atari ST, 
or Commodore Amiga. Now, before 
those manufacturers come after me 
with lit torches, let me qualify that. It’s 
not that any of these machines couldn’t 
be configured as a workstation. It’s just 
that the basic, entry-level machines 
from workstation manufacturers gen¬ 
erally are more extensively (and expen¬ 
sively) configured than baseline per¬ 
sonal computers. Workstations have 
faster processors with more memory 
and disk space than entry-level personal 
computers. Also, most workstations run 
some variant of the multitasking UNIX 
operating system, support SCSI, and 
have Ethernet (a high-speed local area 
network) built in to their basic config¬ 
uration. 
So, to what sort of musical purpose 

might we turn the PC’s larger cousins? 

This month, we’ll take a look at the 
sonic possibilities of two machines: 
the Silicon Graphics Indigo and the 
NeXTstation. Once we cover the par¬ 
ticulars of each machine, we’ll spot¬ 
light two cutting-edge musical appli¬ 
cations of this technology. 

SILICON GRAPHICS INDIGO 
From a company with a name like Sil¬ 
icon Graphics, Inc. (SGI), you’d expect 
the computer to have strong visual 
capabilities, and you would be right. 
Many of the gee-whiz computer graph¬ 
ics we’re used to seeing come from SGI 
machines. Last summer, the company 
introduced the IRIS Indigo, which low¬ 
ered the price of these systems to the 
four-digit range. 
The Indigo is a small box, just over 

one foot tall and nine inches wide. It’s 
powered by a MIPS R3000 RISC micro¬ 
processor, rated at 30 million instruc¬ 
tions per second. The system can hold 
from 8 to 96 MB of RAM and includes 
a Motorola DSP56001 chip. 
On the audio front, the Indigo is 

equipped with stereo, analog and dig¬ 
ital (AES/EBU) audio ins and outs. It 
supports stereo sampling rates from 8 
to 48 kHz, with 16-bit resolution. There 
also is a mic input and a headphone 

output. While the Indigo has no built-
in MIDI ports, it works with standard 
Macintosh MIDI interfaces. The base 
Indigo ships with a 420 MB, 3.5-inch 
hard drive and has room for two addi¬ 
tional SCSI devices. A floppy-disk drive 
and DAT backup also are possible 
options. Interestingly, their DAT deck 
can operate in data or audio mode. 
Silicon Graphics' commitment to dig¬ 

ital audio is well-represented by musi-
cian/programmer Roger Powell of Tex¬ 
ture anA Utopia fame. “SGI views itself 
as a computer manufacturer, not a soft¬ 
ware developer,” says Powell. “Howev¬ 
er, we’ve concentrated on developing 
the tools to get people started [a library 
of low-level software routines]. We are 
developing some simple programs, too. 
“We have a third-party developer’s 

program going,” Powell continues. “I’m 
pleased to announce that we’ll be work¬ 
ing with WaveFrame. They are devel¬ 
oping TidalWave and TidalWave Pro, 
which are 8-track hard-disk recording 
and editing applications for the Indigo. 
In addition, they are interested in using 
the Indigo as the front end for their 
existing system to provide much greater 
performance than they’ve had with 
PCs. Also, they may develop a package 
that will run stand-alone on the Indigo. 
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Import and export sequences in 
the Standard MIDI File format. 
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trol. Receives on 16 independent 
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Korg's RE-1 Remote Editor. 
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We view them as a key professional¬ 
audio developer for our systems.” 
But what about MIDI? “Again, we’ve 

produced a library of basic MIDI calls,” 
says Powell, “One of our key developers 
in this area is Blue Ribbon Sound-
Works, who is well known in the Amiga 
world. It turned out to be a good fit 
for them, as the Amiga is multitasking 
and has a graphics and video orienta¬ 
tion. The Indigo represents a power¬ 
ful implementation of these features, 
and they’re excited about porting their 
sequencing applications to SGI.” 
Who might need an SGI machine? 

Those involved in computer-generat¬ 
ed visuals who also work with audio are 
the most likely candidates. After all, a 
fair chunk of the Indigo’s cost—the 
base model lists for $9,500—is related 
to its high-speed graphics. While 
release dates have not been announced 
for WaveFrame and Blue Ribbon’s 
products, once they are available, I’d 
encourage anyone who requires (and 
can afford) high-performance graphics 
to consider the Indigo for their MIDI 
and digital audio needs. While I 
haven’t played with the Indigo, I’ve 
had years of good experiences with Sil-
con Graphics’ earlier systems for 
graphics applications. 

THE NEXTSTATION 
Introduced early last year, the 
NeXTstation uses a Motorola 68040, 
running at 25 or 33 MHz, holding any¬ 
where from 8 to 128 MB of RAM using 
16 MB SIMMs. A base-model machine 
costs $4,995. The NeXTstation has a 
slotless, pizza-box-style case, a depar¬ 
ture from the 3-slot NeXTcube, which 
is still available. (Both models have the 
same computing power.) 
One of NeXT’s strengths is its user 

interface, called NeXTSTEP. NeXTSTEP 
includes a suite of objects and object-
oriented development tools that great¬ 
ly simplify programming chores. The 
underlying operating system that runs 
NeXTSTEP is a variant of UNIX called 
“Mach,” which was developed at 
Carnegie-Mellon University as a multi¬ 
processing OS for super-computers. 
Like the Indigo, the NeXTstation 

uses Mac MIDI interfaces, although 
not all are compatible due to serial¬ 
port differences. All NeXT machines 
have CD-quality D/A converters and a 
microphone input. For sampling appli¬ 
cations, you must connect an external 
analog-to-digital converter to the 

NeXT’s built-in DSP chip. One such 
peripheral is Ariel’s digital stereo 
microphone, which has its own built-in 
A/D converters and connects to the 
DSP port. According to NeXT’s Rob 
Poor, “Our DSP input port is a very 
efficient way to get real-time data, such 
as digital audio or digital video, into 
the machine. These [A/D converter] 
interfaces can sell for under $500 
because a lot of the work is done by 
the computer’s internal DSP.” 
The DSP chip also can synthesize 

sounds with up to 9-voice polyphony, 
using FM synthesis, the Karpus-Strong 
plucked-string algorithm, waveshap¬ 
ing, and wavetable (sample) playback. 
A variety of music- and sound-related 
source code is provided with each 
machine. “We don’t run Vision and Per¬ 
former, but these kinds of programs are 
coming,” Poor continues. “The real 
advantage of the NeXT is integrating 
MIDI and digital audio.” 
Lots of digital audio hardware is 

available for NeXT, and a lack of com¬ 
mercial music software hasn’t stopped 
people from successfully using the 
machine. Let’s look at two applications 
done with custom software. 

NEXT SOUND 
Tom Hajdu and Andy Milburn use 
NeXT computers to create sound for 
music, advertising, and film projects. 
“We write all our own software because 
there’s very little music software avail¬ 
able for the NeXT,” Milburn says. 
“We’re using the machines as bizarre 
signal-processing engines. I like to 
write weird, Rube Goldberg-like soft¬ 
ware that mutilates sound in an out-
of-control way. We dump hours of 
sound into the Cubes and subject them 
to random processing. Then, after a 
day or two of crunching, we cull 
through the aftermath and find pieces 
of sounds that are useful. The results 
are almost always used as components 
of bigger pieces, although once in a 
while an emission from the Cube 
stands on its own.” 
Regular MTV viewers have heard the 

duo’s work. “There’s a spot they’ve 
been running for years, called Words,” 
says Milburn. “It’s just white text on a 
black screen that comes up for 60 sec¬ 
onds and derides the viewer for sitting 
still and watching MTV. We’ve got this 
creepy, industrial choral track that 
hammers away behind it. That’s most¬ 
ly the result of extreme time-expan-
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MC, VISA, AE, OPTIMA, DISCOVER 

• COMPUTER MUSICIAN 

sion algorithms that we love to play 
around with. I think it’s human wail¬ 
ing that’s been stretched by a factor of 
50 or 100, so you get all kinds of gross 
artifacts.” 
Although most of the team’s software 

is based on one sort of digital signal 
processing or another, surprisingly lit¬ 
tle of their code uses the Motorola 
DSP56001. “Almost everything I write is 
in Objective C, with the crunching 
done by the main CPU,” explains Mil¬ 
burn. “I don't do much DSP code. We 
do use it for more menial tasks, such as 
rescaling a floating-point file into inte¬ 
gers, or Fourier transforms. You end 
up using the DSP as an engine for 
brute-force, repetitive calculations and 
not the more racy, weird things.” (SGI 
also requires developers to do their 
DSP algorithms on the main proces¬ 
sor, as their 56001 is not directly pro¬ 
grammable by users.) 

NEXT MUSIC 
Musician/programmer Michael McNabb 
began his relationship with NeXT by 
working for the company. “When I 
came onboard as a consultant,” says 
McNabb, “I had this concept for live-
performance software that would be 
smart enough to anticipate like real 
musicians do while I improvised. When 
you’re playing in a jazz band, every 
player is subconsciously analyzing the 
rhythmic and harmonic structure so 
they can anticipate what’s happening. 
The computer usually lacks this ability.” 
McNabb sought to develop a pro¬ 

gram that would listen and respond to 
his performance. The program he 
developed, Ensemble, is included 
(with source code) with every NeXT 
machine. Ensemble "listens” to the play¬ 
er’s MIDI performance, not to acoustic 
instruments. Any MIDI controller can 
be used; McNabb plays a soprano sax 
running through an IVL Pitchrider. 
The music he coaxes out of the system 
is a remarkable, often inseparable 
blend of saxophone and synthesis. 

Ensemble is a document-oriented pro¬ 
gram. Each document is a particular 
configuration of MIDI input data, fol¬ 
lowed by MIDI processing, which in 
turn creates MIDI output data, NeXT 
DSP-based synthesis, and/or soundfile 
playback. Each input-to-output group is 
referred to as an “Instrument,” and 
each Ensemble document can have up 
to four instruments. Ensemble’s MIDI 
processing includes note-range limit-
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ing; controller, note, and chord map¬ 
ping; MIDI delay; and data-thinning. A 
gate function can be triggered by any 
MIDI controller (such as a sustain 
pedal) to interrupt and restart the flow 
of notes into any Ensemble instrument. 

Ensemble’s “ears” result from its use of 
fractal equations. The fractal melody¬ 
generator creates phrases from a pre¬ 
set or dynamically changing set of 
notes. The specific fractal equation 
that is used affects the contour of the 
melody, while sliders give you control 
over higher-level aspects such as the 
ratio of notes to rests and note dura¬ 
tion. Notes in the set can be weighted 
arbitrarily by the user, or inferred from 
the input stream based on how often 
each note is repeated, how long it’s 
held, or how loud it is. 
“In performance,” explains McNabb, 

“I use a dynamic mode, where the note 
set is built up from the notes that come 
in from the sax and Pitchrider. You 
can set how many notes it remembers 
and whether they’re sorted by pitch or 
by the order they come in. If you sort 
them by pitch, you get harmony simi¬ 
lar to what you’re playing, but the 
melody will probably be different. If 
you preserve the note order, it plays 
things more like the melodies you 
played. It’s fun to play against; it comes 
up with stuff I try to play off of.” 
The notes produced by each of 

Ensemble's four instruments can be out¬ 
put as MIDI notes and controller data, 
or generated by the NeXT’s internal 
DSP. One interesting DSP application 
is the creation of new harmonics based 
on the fundamental pitch of the cur¬ 
rent MIDI note. These added har¬ 
monics track Pitch Bend in real time, 
essentially becoming part of the sound 
of McNabb’s sax. The result of this 
“additive” signal processing gives his 
horn a unique, bowed metallic edge. 
Ensemble requires a lot of computing 

power. “When I was developing the 
software, I was using a 68030 version of 
the machine,” says McNabb, “and it 
turned out to be too slow. It wasn’t 
keeping up with the MIDI processing. 
Responsiveness is critical, and there’s 
no substitute for horsepower.” And 
computing horsepower is the key work¬ 
station advantage. 

After hearing a computer actu¬ 
ally participate in a musical performance, 
David (Rudy) Trubitt vowed never to sequence 
again. 

We custom manufacture compact discs, 
cassettes and records to your specifications. 

|osa| (5131 681-8400 
QCA, Inc. • 2832 Spring Grove Avenue • Cincinnati, OH 45225 

BEFORE: s 

DON'T LET YOUR KIDS SEE 
THIS PHONE NUMBER 

_ 1(800)800-4654 

Because someone 
left this number in plain view... The crumb-crunchers put two and two together. Normal kids 

turned starstruck, got a recording contract, a tour, an attitude. They buy where the pros buy and 
get same day shipping. Gonna let this number get out? Be sure the kids have some talent. 

i America 's In-stock Music 
Department store 

Electronics, Guitars, Keyboards, 
Drums, Accessories, Rentals 

2204 East Hillsborough Ave, Tampa FL Fax H (813) 238-5443 In Florida Dial (813)237-5597 
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Breaking into Dance 
By Teri Danz 

A new market 

unfolds when 

you teach 

your MIDI studio 

a few 

dance steps. 

nt’s midnight. Spotlights 
throw shades of rainbow 
sherbet across a crowded 
club, and the music is loud¬ 

er than a jet engine. Everywhere people 
are charged up and dancing. And 
above the surging masses, in an isolat¬ 
ed booth filled with turntables, mixing 
boards, and signal processors, a deejay 
holds court. 
Welcome to the world of dance 

music, a kingdom of the night popu¬ 
lated by dancers hungry for new beats 
and new sounds, and the deejays, musi¬ 
cians, and producers who keep the 
party pumping. 

THE MARKET 
Dance music runs in a swift market¬ 
place where trends can change every 
three to six months. The usual prac¬ 
tice of cutting a demo tape to interest 
record companies in a project is all but 
worthless. By the time an executive 
decides to sign a dance project, it’s old 
news. The dance scene is one of the 
last true “do-it-yourself” genres in which 
many successful records are recorded, 
pressed, and marketed by the artist or 
producer. 
Self-promotion is crucial because 

only artists who are immersed in the 
scene can produce records fast enough 
to catch trends and burn up the clubs. 
(And because records happen so fast, 
make sure any contracts with producers 
and/or distributors are comprehensive 
and airtight. People often forget verbal 
agreements when big money rolls in.) 
Also, the dance genre is the last pop 

market to significantly utilize vinyl. 
Although CD players manufactured for 
dance club use are available (see 
“Crushing Grooves” in the January 
1992 EM), many deejays prefer 12-inch 
vinyl dance singles for the sonic manip¬ 
ulations (scratching, cross-fading, etc.) 
that comprise their artform. 

HIT ELEMENTS 
So what makes a hit dance record? The 
answer is the same for all pop formats: 
a great song. 

“Dance music is based on repetition 
and familiarity,” says New York pro¬ 
ducer Floyd Fisher (Nocera’s “Sum¬ 
mertime, Summertime” and the Juice 
movie soundtrack). “You must pull 
people in immediately and hold their 
attention. The beat must be simple and 
relentless, and the hook must lock onto 
something that people can remember.” 

However, a dance hook often is struc¬ 
tured differently than straight pop, 
R&B, or rock choruses. In “Everybody, 
Everybody” by Black Box, the chorus 
consists of one word repeated over and 
over. Such a monosyllabic structure is 
a definite no-no for pop music pub¬ 
lishers, but the song’s hypnotic call 
works wonders on the dance floor. The 
use of key phrases tailored to pump up 
a dance crowd ("ecstacy," "get down," 
"move your body," etc.) also helps a 
song's chance for success. 

STREET SMARTS 
The key to making popular dance 
records is to remain street smart. Suc¬ 
cessful artists and producers often are 
fanatic dancers themselves. (Madonna 
is a classic example.) It’s difficult to 
anticipate the next trend if you’re not 
“in the trenches” experiencing the 
grooves and sounds that excite today’s 
club crowds. 
In addition, dance music has many 

forms, and it pays to know the lan¬ 
guage of each style. The current house 
phenomenon began in the 1970s as a 
staple of Chicago’s underground scene. 
House characteristically has a bluesy 
feel, minimalist arrangements, and 
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"The SP offers ambitious programmers the 
potential for creating new signature sounds. 
Particularly considering its low price, 
expandability and first-rate storage and loading 
capabilities, the SP gives a musician more than 

The Peavey ibPIVI® SP/SX 
Sampling Combination 
“The Peavey DPM SP has enough 
sound-processing power to generate incredible 
sounds.... Overall, the SP represents tremendous 
value for the money....The engineers at Peavey 
are to be commended for building a highly 
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just an introduction to sampling. With the SP. 
Peavey moves the flexible-architecture 
philosophy to new frontiers." , A
' ' ■ FQ Magazine 

capable sound module into a cost-effective, 
upgradable package." x . ' Electronic Musician 

May 1 992 Issue 

February 1992 Issue 

The DPM® SP/SX sampling system is a phenomenal 
value. Costing thousands less than comparable units from 
our competitors, and hundreds less than most low end 
systems, the SP/SX combination represents the most 
powerful, yet affordable, full-featured 16-bit sampling 
system on the market today! 

The DPM® SP rack-mount sample playback module offers 
16-bit resolution and 44.1 kHz stereo sample playback rate 
for industry standard sonic quality that is without equal. 

The SP is capable of handling up to 32 megabytes of 
internal sample memory. The sample RAM is expandable 
with low-cost industry standard SIMMs expansion boards. 

The DPM SX Sampling Xpander module allows you 
to digitally record your own 16-bit samples and send 
them over SCSI to the SP or in the standard SDS format 
to your DPM 3 or other compatible instrument. 

Up until now, high-quality sampling has been something 
that was out of reach for most people. Not only because 
of the expense, but because of the tedious time and effort 
required to create good samples. The union of the SP/SX 
finally brings together high-end full-featured sampling 
with ultra affordable pricing for the working musician. 

Sample the new DPM SP and DPM SX sampling system 
today! Be sure to ask about the new DPM SP sample 
library available now at your nearest Peavey dealer! 

The Monitor « magazine from Peavey is a publication filled with the latest info musicians want to know Included are 
interview^ with today s hottest players You also get the latest news.on Peavey equipment To receive 4 issues for only 
$5 00* send check or money order to Monitor magazine. Peavey Electronics 711 A Street Meridian MS 39302 2898 
Prices nond in LI S nnlv 

Peavey Electronics Corporation • 711 A Street • Meridian, MS 39301 ♦ (601) 483-5365 • Fax: 484-4278 © 1992 



By tonight,you could actually become a famous drummer. 

What if you had a drum synthesizer that let 
you synthesize yourself? 

Then hang on to your psyche and look at 
Yamaha’s new RY30 rhythm programmer. 

The RY30 is the first programmable drum 
synthesizer that not only gives you real drum sound 
but real drum feel. From real live drummers. Like 
Peter Erskine. Dave Weckl. Matt Sorum. Tommy 
Aldridge. Dave Garibaldi. And you. 

It’s not just more techno wizardry 
at work here, it’s Yamaha’s 
experience from making 
drums. Then listening to 
the artists who play 
them.Then taking apart 
their drum kits, their 
patterns and unique 

rhythms, their style, expression and nuances, their 
very souls. And then we put all we learned back into 
the RY30, plus each drummer on a neat little card. 

Now the fun really starts with the RY30’s 
programming wheel. In realtime you can toss in a 
pitch bend, a filter, an envelope, and change the 
velocity. All for each individual voice. And all with 
CD quality, 16-bit sampling. 

The Artist Series cards can also be used on the 
SY55, SY77,TG55 and theTG77 keyboards. 

Check one out at your 
Yamaha music dealer 

’ today. And tonight, 
someone just might ask 
for your autograph. 

YAMAHA 
© 1991 Yamaha Corporation ol America, Digital Musical Instruments, P.O. Box 6600, Buena Park, California 90622-6600. (714)522-9011 
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specific instrumental sounds (usually 
Roland TR-808 and TR-909 drum 
machines and the Korg Ml keyboard). 
Its derivations include deep house (an 
integration of Chicago house and New 
York R&B), acid house (a hybrid of hi-
NRG and conventional dance music), 
and hip house (a mixture of house, hip 
hop, and rap). 
The latest trend (at press time) is 

techno, the soundtrack for London’s 
Rave Scene of roving all-night dance 
parties. Techno is fast (126 to 130 
beats per minute), heavily sequenced 
music, that relies on artistically manip¬ 
ulated samples and sound effects. 

HOT TRACKS 
You don’t have to be a musician to make 
a dance record. In fact, most dance 
records are cut by deejays or producers 
without traditional musical back¬ 
grounds. Familiarity with the scene and 
a sequencer often are the only pre¬ 
requisites. Anyone who can decipher 
a drum machine and build cool sounds 
atop a killer groove is a candidate for 
dance stardom and "Club MTV” tours. 

THE SECRET OF MY SUCCESS 

The basic tracks for my song "Didn't 
Mean to Fall in Love" were se¬ 
quenced on an Atari computer with 
Passport's Master Tracks Pro in a 
home studio. Producer Eric Tiger 
transferred the finished arrangement 
to tape in a professional 24-track stu¬ 
dio and added live sax, guitar, and 
vocals. To keep options open, a 
dance-pop style was chosen for the 

final mix. 
At a song screening session 

of the Northern California Songwrit¬ 
ers Association, a music publisher 
expressed interest, but suggested a 
house version. Eric and I hired noted 
deejay EFX (Nastymix Records) for 
this important remix. Our 24-track 
master tape was synched to a Mac¬ 
intosh with Performer and pared 
down to vocals and keyboards. EFX 
sequenced a new house-style bass 
line and drum groove. For "sweet¬ 

ening," additional vocals, piano riffs, 
and sampled sounds were recorded. 
EFX then mixed extended, radio, 
instrumental, and club versions of 
the song. 

At EFX's urging, we pressed 
120 vinyl records for distribution at 
the New Music Seminar in New York 
(a yearly industry showcase for artists 
and record companies). The response 
was overwhelming. "Didn't Mean to 
Fall in Love" hit the turntables at chic 
Manhattan clubs and record-comp¬ 
any parties. Several record pools 
requested copies for their member 
deejays. And as the exposure in¬ 
creased, I was sought for radio inter¬ 
views, club performances, and meet¬ 
ings with prominent deejays. Offers 
from small dance labels flooded in, 
and the song is still charting airplay. 
We presently are recording the fol¬ 

low-up record. 

Special support for The Sound Canvas and upcoming range of other 
"JB uS instruments. s X 

Musicator MusicatorGS . i r » is upgradeable Totally integrated Sequencing and Notation tMmm-
for IBM PC and compatibles.Supports General Midi and Roland GS Format. 
■A 16 track sequencer, that displays 
music in standard notation. 
I Real-time recording. MIDI instrument 
step-time and PC-keyboard note entry. 
■ Instant transcription and playback, no 
conversion between MIDI and notation. 

I Prints score and parts on Matrix,Inkjet/ 
Bubble-jet and HP laser printers. 
Reads and Writes standard MIDI files. 

Distributed by: । 

thinKware-®-
(4)5) 255 - 2091 Ü Musotor'HSS 

The Mixer lets you change Volume, Pan, Chorus, Reverb and 
GS-parameters as the music is playing. The Drum Mixer (not 
shown) lets you change Volume, Pan, Pitch and Reverb for 
each individual drum (GS-instruments only). 
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DRUMMER adds advanced pattern-making 
capabilities to Cakewalk's track-based 
way of working. 

DRUMMER'S graphic interface makes it 
easy to create a drum pattern, a 
looping melody, or a harr 
texture. You can quickly 
chain patterns together 
into a longer score. And 
our unique Auto Fill feature 
will make your patterns 
more alive than ever. 

c • 
SHO O L 

E S Find out how easy it is to create exciting patterns. 
See your local dealer, or call us today for a free 

S DRUMMER demo pack! 

DRUMMER patterns can be quickly 
loaded into Cakewalk. Then use Cakewalk to add to and refine 
your music further. And DRUMMER works just as well with all 
other IBM sequencers, like Cadenza™, Sequencer Plus™, 

Master Tracks™, and Music Printer Plus™. 

H IF YOU OWN CAKEWALK 
YOU NEED... 

116 Churchland Drive • Winston-Salem, NC 27101 • 919-722-0830 
Trademarks are the property of their respective companies 

• WORKING MUSICIAN 

Due to this sequencer-intensive pro¬ 
duction process, some dance records 
are produced solely from (tapeless) 
virtual tracks. This means that all 
sounds are fired from a MIDI se¬ 
quencer and sound modules. Even if 
vocals exist, often these are the only 
tracks committed to tape. Dance 
production is a boon to the home 
recordist, because entire projects 
can be conceptualized, arranged, 
rehearsed, recorded, and mastered in 
the privacy of a bedroom MIDI studio 
(see sidebar “The Pro Dance Studio”). 

REMIXING 
The remixing craze started as a device 
to keep people on the dance floor. 
Club deejays invented sonic segues by 
dropping samples and/or taped effects 
(or dialog) between records. Some 
deejays used drum machines to pro¬ 
gram grooves between tunes or extend 
a song’s rhythmic breakdown section. 
It was only a matter of time before 
these manipulations were mixed into 

Imi cry fini »nil ir7 
iwurámmnr 

TapeDeck 

SPECTRAL 
"lllll' SYNTHfSIS 

(206)487-2931 FAX (206)487-3431 

Multi - track 
DIGITAL STUDIO 

HARD DISK 
RECORDING 
AND EDITING 

Studio and SynthEngine Systems integrate so much in one 

19501 144th Ave. N.E. Suite 1000A Woodinville. WA 98072 

AFFORDABLE 
If you've wanted to go digitial 
to record and mix music, 
quickly turn out quality 
jingles. Or put sound to film 
or video, but you've been 
waiting for an affordable 
editing system that offers 
you more than just two 
tracks... You’ve found it. 

INTEGRATED STUDIO 
Spectral Synthesis is the only company to offer a fully intégrât 
16 bit. digital audio system for the personal computer. Colorful 
audio workstation programs multi-task under WINDOWS, while 
SPECTRALs digital audio bus routes 100 plus channels of audio to 
hardware processing modules. Synthesis, signal processing, 
sampling, sample editing, and hard disk recording and playback Of ■ 

THE PRO DANCE 
STUDIO 

Most dance music productions 
are sequencer-based, so (in the¬ 
ory) a well-planned home studio 
is capable of recording as many 
hits as a commercial facility. It's 
astounding how many great 
records are born in someone's 
bedroom or living room. The fol¬ 
lowing list details the basic equip¬ 
ment needed to produce profes¬ 
sional masters. 

1. Computer with MIDI inter¬ 
face. (The Macintosh is a dance¬ 
industry standard.) 

2. Software sequencer. 
3. Two or more multitimbral 

keyboards. 
4. Drum machine. 
5. Sampler. 
6. Multitrack recorder (for 

vocals and live instruments). 
7. At least one professional¬ 

quality microphone. 
8. Mixing board (with as many 

channels as you can afford). 
9. Two or more signal pro¬ 

cessors. 
10. DAT machine (for final 

mixes). 

86 Electronic Musician July 1992 



commercial dance records. The art¬ 
form came full circle, as club deejays 
who built reputations with their live 
mixing chops were hired to energize 
studio mixdown sessions. 
Today, remixing is the staple of the 

dance market. Many artists produce 
several mixes of a single song to hit 
different markets. Remixing also keeps 
a record fresh. Popular dance act 
C&C Music Factory remixes its tunes 
every couple of months. Alternative 
folk artist Suzanne Vega even captured 
an entirely new audience with a remix. 
Vega’s a capella song “Tom’s Diner” 
was used illegally by some inspired 
remix producers for a slamming dance 
version. A lawsuit was imminent until 
the dance record became a smash club 
hit. Vega convinced her record com¬ 
pany to sign the producers instead of 
sue them. 
The Vega debacle shows how fresh 

ears, imagination, and blind courage 
fuels the remix market. Remixes can 
be relatively faithfid to the original ver¬ 
sion, or veer into uncharted territory. 
Often, vocals are the only element of 

the original song used to construct a 
remix. New grooves, new parts, and 
new sounds are added to perform the 
sonic makeover. 

BREAKING THE RECORD 
Once you finish a record, you have two 
options: Shop the master to established 
record companies, or release it on your 
own label. Many record companies 
sign “single” deals with dance artists. 
Because the artist has already com¬ 
pleted the master recording, these con¬ 
tracts involve minimal development 
money and are therefore easier to 
attain than pop deals comprising mul¬ 
tiple albums and large budgets. 

However, if the labels don’t want you, 
embarrass them. Create your own label 
and chart a smash all by yourself. A 
great reference is Releasing an Indepen¬ 
dent Record by Gary Hustwit (available 
through Mix Bookshelf: tel. 1800] 233-
9604, or [510]653-3307). The book lists 
distributors, pressing plants, and labels. 
Record pools are another resource. 
These dance trade services distribute 
promotional records to deejays and 

publish their own playlists. Many record 
pools actively support new artists. 

“Try breaking the record at the street 
and club level before approaching 
commercial radio stations,” advises 
record-pool director Bobby G (of Soul 
Disco in San Francisco). “It’s tough 
competing with Paris and Hammer in 
the big leagues. Gear your marketing 
towards secondary radio and club dee¬ 
jays and build from there. Then try sell¬ 
ing your records on consignment in 
the big record store chains.” 
The point is to let people know 

you’re out there. It's not an easy task 
conquering the dance charts, but per¬ 
severance and commitment can make it 
happen. Hammer started by selling 
records from the trunk of his car. One 
big hit made him a real estate baron, 
production company mogul, and star 
of fast-food commercials. Who says it 
can’t happen to you? 

Soon to he a ten-year overnight 
success, Teri Danz is a San Francisco-hased 
singer/songwriter whose artistic star is just 
beginning to shine. 

Hey Greg, what do you do with your 56K? 
Greg Edward is the president of Reflex Productions in Woodland Hills, CA 
His production/engineering credits include: Corey Hart. Jefferson Airplane, 
Bob Seger, John Mellencamp, Stevie Nicks, R.EM., The Beach Boys, 
Dillinger, and several Damn Yankees singles. 

'The 56K has become an indispensible tool for my every day routine. It's 
perfect for sequencing and editing albums that I produce for Virgin, Warner 
Brothers, Polygram, and BMG Records. The Playlist is great! I use it to 
sample and fly in sound effects, vocals, guitars, etc. The system is ideal for 
creating and editing effects and drum sounds for mixing. The 56Kalso helps 
me quickly rearrange the sequence of music on DAT tapes for CD preparation. 

I’ve worked in many mastering houses which refuse to let desktop workstations in the door because of the colorization 
which they add to the sound. My 56K has changed a lot of those opinions because what you get out is exactly what you 
put into the system. I also like the fact that I could pick the A/D quality level I wanted. 

In an industry where your work reflects the quality of your tools, the 56K is the most important sound tool I’ve added in 

years." 

A Professional System. 
A Reasonable Pricetag. 
Still $1995.00. 

PO Box 5074, York, PA 17405 717 843 6916 Fax 717 854 8319 
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SERVICE CLINIC 

Questions and 
Answers 

By Alan Gary Campbell 

Our techno-titan 

discusses what to wear 

to the PROM, explains 

how batteries hurt 

the environment, and 

throws some light 

on solar cells. 

Q. 
I have a lot of effects and two 
portable keyboards that use 
batteries. I hear batteries are 
bad for the environment. Why? 

A. Discarded batteries are one of the 
principal sources of environmental 
mercury contamination. Recent legis¬ 
lation requires that battery manufac¬ 
turers provide battery collection cen¬ 
ters to prevent this. (To be fair, the 
mercury content of batteries has been 
reduced over the years.) The best solu¬ 
tion is not to use batteries where other 
power sources are available. 

Q. I'm sick of spending money on batteries 
for my equipment. Calculators run on solar 
cells, why not keyboards and effects? 

A. Solar cells can be used to power 
just about anything. Electronic musi¬ 
cal instruments and many effects 
devices are comparatively power-hun¬ 
gry, however. Moreover, the types of 
cells available to the experimenter at 
reasonable prices often are not effi¬ 
cient enough to work properly in low 
light. Thus, depending upon the char¬ 
acteristics of the cells you are able to 
obtain, a do-it-yourself solar panel 

might function indoors in well-illumi¬ 
nated spaces, or it might not. Outdoors 
on cloudy days, or in a dimly lit club, 
forget it. (You can use the solar cells 
to charge battery banks, but at that 
point you’re no longer experimenting 
with electronics, you’re running your 
own power company.) 
Further, individual cells do not have 

much output voltage, so a series arrange-
ment of numerous cells usually is 
required, and a large solar panel tends 
to clash with normal living room decor. 
Still, any potential aid to the environ¬ 
ment is worth a look. 
The nominal output voltage of a sil¬ 

icon solar cell is about 0.55 volts under 
no-load conditions. But all solar cells 
have some internal resistance (due to 
impurities in the material), which can 
reduce the output voltage delivered to 
a load. The output current can range 
from milliamperes to amperes, varying 
with the size and quality of the cell, the 
intensity and wavelength of light 
impinging upon it, and the ambient 
temperature. 
For experimentation, solar cells pur¬ 

chased from surplus-electronics deal¬ 
ers, such as those that advertise in Radio 
Electronics, et al., are fine, but it is best 

to use cells of the same type on a panel. 
Broken, chipped, or cracked cells 
should not be used, even if they appear 
to have normal output. Cells with 
minor blemishes probably are okay. 
To test the output of a solar cell, 

place a standard 100-watt incandescent 
light bulb two inches (50 mm) from 
the center of the cell, and measure the 
terminal voltage with a digital multi¬ 
meter (DMM). Good cells will measure 
0.45 to 0.55 volts. Cells of like make 
and type should have similar output 
voltages (±10%). Make the measure¬ 
ment quickly; as the cell is warmed by 
the bulb, the output voltage will drop, 
causing an erroneous reading. (The 
light bulb test is intended as a bench¬ 
mark to identify defective cells; most 
cells will yield a slightly higher terminal 
voltage in bright sunlight.) 

If the cell checks out, test real-world 
performance by loading the cell with 
a low-value, resistor-substitution box 
(or with discrete resistors) until the 
load current, as measured with a DMM, 
equals the cell rating. Then measure 
the load voltage. Ideally, it should be 
within 10 to 20% of the terminal volt¬ 
age. in practice, any cell that delivers 
sufficient voltage and current for a 
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r° Your Door 

When it comes to 
Music Equipment Mail Order Companies, 
there's only one number one, and ... 

We're #1 
Here's Why! 
#1 In Shipping... 
• We ship more music gear than anyone 
— over 10,000 shipments a month to over 
100,000 satisfied customers. 

#1 In Service... 
• Our 30-day money back guarantee is 

legendary. This no-risk advantage lets you 
buy with complete confidence. 

• Toll-free ordering, knowledgeable technical 
support, and customer service that's 
dedicated to your complete satisfaction. 

• On-line order entry for immediate up-tO- I 
the-minute inventory and pricing info. 

• Huge multi-million dollar inventory assuring I 
you of fast delivery — most orders are 
shipped within 24 hours! S® 

• Two-day Federal Express delivery for just an 
additional $5.95. Order it by noon and we ship it 

D i 5 

the same day. 

#1 In Product Presentation... 
• Quality photography with lots of color photos, so 

you get to see every knob and button before you 
buy. 

• Copy information that's written in musicians terms, 
to help you make intelligent buying decisions. 

• Full page product reviews on the latest products, 
keeping you up to date on all the hot, new gear, 

• Magazine quality product articles give you more in¬ 
depth information, and great ideas for getting the 
best from your setup. 

#1 In Circulation... 
• We mail three or more new editions a year totaling 

over 2,000,000 catalogs to musicians like yourself. 

Here's a sampling of just a few of the quality brands 

featured in every Musician's Friend catalog ... 

ARC K0RG 
J/tak&haW I^RoImc I 0I3DSS 

TASCAM OjOD. Fostex Ev 
lexicon SUMSON tc. electronic 

HASHSt/fl -epiplnuje FURMAN CARVER. 

Name 

Address 

City State Zip 

: FREE 1 Year Subscription... 
I Now's your chance to join hundreds of thousands of satisfied musicians in receiv¬ 

ing the #1 catalog, absolutely free! Call 503 772-5173 or mail in this coupon I to Musician's Friend, P.O. Box 869, Dept. 107, Eagle Point, OR 97524. 

I Please send me the next 3 editions of Musician's Friend totally FREE of charge! 
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Freddie Ravel 
Keyboardist toe 

Sergio Mendes & RAVE L 

Album "Midnight Passion" (Polygram) 

“I use Voice Crystal because they 
bring new life to my synthesizers 
and samplers." 

PRODUCTIONS, INC. 

930 Jungfrau Court • Milpitas, CA 95035 
BUS: (408) 945-0139 FAX: (408) 945-5712 

John Lawry 
Keyboards tor Petra 

Album "Beyond Belief" (Word) 

Soto Album "Media Alert" (Word) 

"Great sounds for the working 
musician." 

AVAILABLE AT YOUR LOCAL DEALER 

ROLAND 
JD—800 
D-70 
D-50/D-550 
D-20/D-10/D-110/D5 
U-20 
R-8 
W-30/S-50/S-550 
S-330/S-770/S-750 
Blank RAM 

PEAVEY 
DPM-3/SE 

ENSONIQ 
S01/SQR 
SQ1 Plus/SQ2 
VFX/VFX-SD/SD-1 
EPS/EPS-M 
EPS 16+ /EPS 16+M 
Blank E! Pram 

E-MU 
EMAX 
EMAX II 

KORG 
Wavestation 
Wavestation AD 
M1/M1R 
T-Series 
Blank RAM 

KAWAI 
K4/K4R 
K1/K1R/K1M 
K1 II/K1 HR 

AKAI 
S-10OO/HD/PB/KB 
S-1100 

YAMAHA 
SY-77/TG-77 
SY-55/TG-55 
SY-22/TG-33 

Waldorf 
Microwave 

• Sound and Memory Cards 
Available for these Products 

Professional 
Sounds 
Programmed 
and used by 
Professional 
Musicians 

UPWARD MOBILITY 
□ tart with our 
V-22 dual-port 

MIDI interface, 
and when 

you're ready, 
move up to 

a V-24s. 
Four MIDI ports, 

64 channels. 
SMPTE 

reader/generator. 
Audio click detector. 

You can even 
add MPU-401 
compatibility. 
Upgradable. 
Affordable. 

A strategy that 
defines the future of 
PC MIDI interfaces. V-22 ¡129.95; V-22m ¡219.95; V-24s ¡299.95; V-24sm ¡389.95 (Retail) 

333 Fifth Avenue • Pelhar Pelham • NY • 10803 • (914) 738-4500 • Fax: (914) 738-6946 

Call for Free Catalog: 1-800-233-9377 

• SERVICE CLINIC 

specific application can be considered 
usable. Many surplus cells are “out of 
spec,” but if a 2-amp cell only delivers 
an amp, that’s still a lot of current. 

Generally, to construct a modest-size 
panel, you would select a cell type 
rated to provide sufficient current 
(leaving some headroom) and wire a 
number of cells in series to provide 
the required voltage. For example, to 
construct a solar panel to power a 
Casio CZ-101 synth, which requires 9 
VDC at 850 mA, you probably should 
start with a cell rated at 1.0 to 1.5 amps 
and test it to measure the terminal volt¬ 
age at 850 mA. You then can use the 
following formula (derived from about 
a dozen rules of thumb) to determine 
the required number of cells: 
number of cells=l.l X (Vreq’d + 

0.6)/Vterminal, loaded 
In other words, the number of cells 

required is equal to the voltage re¬ 
quired plus 0.6, times 1.1, divided by 
the measured cell terminal-voltage at 
the rated load. 
Cells can be connected via lengths 

of hook-up wire (18 gauge is adequate 
for currents of one to two amps) and 
mounted on a lightweight piece of 
foamcore (available from art-supply 
stores) with small dabs of silicon seal¬ 
er. Note that solar cells are heat-sen¬ 
sitive; use a heat sink and work care¬ 
fully and quickly when soldering the 
connecting leads. Solder the connec¬ 
tions before mounting the cells to the 
foamcore. 
Important: The output of the panel 

must be wired in series with a diode 
to protect the panel from external cur¬ 
rent sources. Use a 1N4001 (Radio 
Shack 276-1101) for output currents 
up to 1 amp, or a 1N5400 (Radio Shack 
276-1141) for currents up to 3 amps. 
The panel output connects to the 
equipment’s DC input jack. 
You can support the panel with a 

cardboard easel, or the like. For max¬ 
imum output, the plane of the inci¬ 
dent light should be (mostly) perpen¬ 
dicular to the surface of the cells. 

Q. Is it possible to make backup copies of 
the ROMs for my older keyboards? I have a 
Sequential Circuits Prophet-5 and several 
other dinosaurs. 

A. Yes, you can make copies. For 
those unfamiliar with the term, ROM 
is an acronym for Read-Only Memory. 
When manufacturers want to make a 
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lot of these memory chips, they use a 
process called masking, and the result¬ 
ing parts are called masked ROMs, or 
just ROMs. If, instead, they want to 
make just a few, they would use Pro¬ 
grammable Read-Only Memories, or 
PROMs. If a manufacturer wants to 
make just a few chips and be able to 
reprogram them later (for upgrades, 
etc.), they would use Erasable Pro¬ 
grammable Read-Only Memories, or 
EPROMs (pronounced “ee-prahms”). 
This latter type has a little lens in the 
middle of the top so the program can 
be erased by exposure to a special ultra¬ 
violet light. (Putting them atop a keg at 
the beach works, too.) 
You can copy ROMs, PROMs, or 

EPROMs by reading the contents of 
each into the memory of an EPROM 
burner, then “burning” (programming) 
a PROM or an EPROM. This is the 
principle behind Drum-PROM pro¬ 
grammers and the like, though a 
PROM-burning system that hooks up 
to a personal computer is more reli¬ 
able, more versatile in terms of the 
types and sizes of ROMs it can read and 
write, and it allows the ROM contents 
to be stored to disk for backup. 
For devices of the same type, an 

EPROM or a PROM can be used to 
replace an EPROM, PROM, or ROM: 
however, it is critical that the substi 
tute part is electrically equivalent to 
the original, with the same or faster 
access time. This may seem obvious, 
but certainty regarding the type of the 
original ROM can be elusive, especial¬ 
ly when manufacturers deliberately 
obliterate the markings on ROMs to 
make it difficult to access them without 
damage in an effort to protect the copy¬ 
righted programs contained within. 
Moreover, copying a ROM contain¬ 

ing copyrighted software is of ques¬ 
tionable legality, even if you own the 
original ROM and intend the copy 
merely for backup. Clearly, this is a 
matter that must be evaluated by the 
individual. Fortunately, ROMs and 
other parts for the Prophet-5 are still 
available from Wine Country Produc¬ 
tions, 1572 Park Crest Ct., Suite 505, 
San Jose, CA 95118; tel. (408) 265-2008. 

EM contributing editor Alan Gary 
Campbell is review editor qfH&B Classi¬ 
cal magazine and owner of Musitech, a 
consulting firm specializing in electronic 
music product design, service, and modifi¬ 
cation. 

You need the value of MusicSculptor 

SHORT ON IDEAS? 

SHORT ON MONEY? 

Regularly $40? 

SHORT ON TIME? You need the speed of MusicSculptor 
Create complete original multi-track pieces in seconds— 
not just accompaniments! 

now $299 
TEXAS RESIDENTS FL EASE ADD 7.29% SALES TAX 

You need the power of... 

Automated & Interactive Composition Software 
from Progenitor 

• Real-Time Editing • Graphical User Interface 
• Multimedia capability • Expandióle Program Library 
• Portable Standard MIDI files • Virtural Memory architecture 
• Style Generators (2 included) & Utility Programs ($49 ea.) 

Jazzer • NewAge • Minimal • Serial* Orchestrator • Harmonizer 

Sound Spin 

been missing. The rotating horn sound with the speed 
control is incredibly real and the MIDI or footswitch 
control makes for very easy use. For duplicating the 
sound of a rotating horn speaker cabinet electronically 

RP147 
Features 

■ Accurate simulation of 
“Leslie” fast, slow, and 
brake 

there is no equal. It is built in a 19” single space 
painted steel chassis and is great for live performance 
and studio work. The RP147 is simple to use, is ready to 
work upon power up and at $200 is very affordable. 

■ Front panel and 
footswitch control of all 
functions 

■ MIDI control of 
speeds and bypass 

■ Single space 19” rack 
chassis 

(rolls) 
ROLLS CORPORATION 
6995 South 400 West 
Midvale, UT 84047 
801-562-5628 
Fax 801-562-5655 

■ Both chorus and 
vibrato modes 
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Versatility 
Compose • Record * Edit • Play 

( Transpose -Score • Püblwh 
Ojljnjstanÿard notation ' f 

Virtuosity * 1 \ 
PC, MIDI, SMF entry and performance. 
Rdal-tírne arfo sfeppett transcription. ; 

9/24 pin, laser printer output. 
Symbol editor/librar^n. 

(Value $119.95 
LsongWright-Software 
7 Loudoun St. S.E., tebdburg/vA ■22075-
(800) 877-8070/ (703)777-7232 

LISTEN 
Interactive Ear Training 
on the Macintosh 

Can you 
hear the fJ 
music? ir 

• Matching and multiple-choice exercises 
• Choose keys, scales, range, inversions... 
• Use Mac sound or MIDI instruments 
• Melodic and harmonic exercises: 

Melody, Growing Melody, Intervals, 
Triads, 7th, 9th, 11th, 13th Chords, 
Interval Naming, Inversion Naming, 
Chord Naming, Tuning, and more... 

US check or money order: 
$99 (includes shipping). 
5-User Lab-Pack: $249. 
School P.O.s accepted. 
Call for brochure. 

(510) 526-4621 
PO Box 6386 
Albany, CA 94706 USA 

• To order, send 

• KORG 0 3 R / W 

FIG. 1: The 03R/W provides single or dual oscillator/filter/amplifier signal paths. 

of the four ROM-based drum kits is set 
up for General MIDI. The internal 
memory also holds 100 user-pro¬ 
grammable Combinations, and 200 
mote can be stored in a RAM card. 
Two drum kits can be saved in the 
internal memory, while there is room 
for four kits in a RAM card. 
In Combination mode, you can play 

eight Programs simultaneously. Each 
Program in a Combination is assigned 
its own key and velocity range. This 
allows you to layer, split, and velocity¬ 
switch Programs in a wide variety of 
ways. In addition, each Program is 
assigned its own MIDI channel for mul-
titimbral sequencing. 

EFFECTS 
The arsenal of 47 effects—the same as 
in the 01/W—includes nine reverbs, 
three early reflections, two stereo 
delays, dual mono delay, three multi¬ 
tap delays, six choruses, three flangers, 
exciter, enhancer, distortion, over¬ 
drive, two phase shifters, tremolo, 
parametric EQ, and a rotary speaker 
effect. 
Overall, the effects sound quite 

good. The reverbs are clean and rich, 
and the exciter really punches up the 
sound. However, the pre-programmed 
reverb times are too long. A rich synth 

pad should have a full chorus and 
reverb, but why must the strings and 
woodwinds be drenched in two seconds 
or more of reverb at a high level? I 
know this is a matter of taste, and you 
can tweak the preset effects settings, 
but sometimes I’d rather add than sub¬ 
tract. 

HOW DOES IT SOUND? 
It sounds great! I found the 03R/W 
quiet, noise-wise. The acoustic piano 
is smooth, and there’s a nice variety of 
electric pianos to choose from. The 

Product Summary 
PRODUCT: 

03R/W Synthesizer 
Module 
PRICE: 

$1,300 
MANUFACTURER: 

Korg USA 
89 Frost St. 
Westbury, NY 11590 
tel. (516) 333-9100 

EM METERS RATING PRODUCTS FROM 1 TO 5 

FEATURES • • • < 

EASE OF USE • • 

SOUND QUALITY • • • * 4 

VALUE 
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From the inventor of neodymium microphone technology comes our biggest breakthrough 

yet-X7DYMu SERIES III. All of the N/DYM performance hallmarks-studio condenser frequency 
response, low distortion and high output-are enhanced by the lowest overall 

handling noise going! 

Let the silence turn your performance into solid gold! 

Check out N/DYM SERIES III at your local EV dealer or call I -800-234-6831 ! 

ElectroV oice 



for a great recording.. 
OT-120P 

patch no 

"harmonic" distortion), an incredible selection of digital effects from reverb to amp simulation to an intelligent “harmonised” pitch 

4 4 
ta 
■à 

Are your recordings lacking something? That secret ingredient that just makes a song. 

Maybe you're missing the most stunning half rack sized effects processor in existence. The effects processor with the 

'drop-dead' looks and a purity of sound that's won the hearts and ears of studio engineers and home recordists the world over. 

Maybe you're missing that Zoom ingredient - the Zoom 9030. 

47 powerful effects, 99 user-definable patches, warm analogue sounds (like natural compression and rich, tube-type 

shifter, extensive midi control and the ability to combino up to 7 effects simultaneously. 

It's everything you need, and incredibly easy to use. 

add a little 
Go on - add a little Zoom. 

385 Oyster Point Boulevard, Suite 7, South San Francisco, California 94080 
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rosewood acoustic guitar is realistic, 
and several of the string patches are 
gorgeous. Woodwinds, basses, and 
synth sounds are fine overall, with a 
nice selection in each category. I found 
it easy to create little pieces using the 
preset Programs, and many of the 
sounds inspired me toward new ideas. 
On the negative side, the brass sam¬ 

ples are disappointing. The muted brass 
sounds are nice, but the regular trum¬ 
pet and trombone sounds don’t make 
it. It’s not just this instrument, either. 
It seems that all synths with brass sam¬ 
ples fall short. Maybe it’s a sound that’s 
too complex to re-create. On the other 
hand, the synth brass sounds are great, 
so I generally ended up using them for 
a brass section. 
The GM sounds are nothing special, 

but they fit the bill for basic instrument 
emulation. The Combinations, on the 
other hand, are quite spectacular, with 
their rich pads and some clever 
programming. 

CONCLUSIONS 
The manual is pretty confusing; the 
Quick Guide is a lot more informative 
and easier to digest. The section on 
sound synthesis provides an excellent 
source of information for a beginning 
synthesist. But despite all the diagrams 
and descriptions, the manual lacked a 
linear flow. The amount of space devot¬ 
ed to the effects section (33 pages) 
seemed disproportionate compared to 
the section on editing Combinations 
(eight pages). In addition, I recom¬ 
mend that the manual spend more 
time on auditioning and setting up 
the drum kits. More information on 
how General MIDI works wouldn’t 
hurt, either. 

Overall, this is a great unit, especial¬ 
ly for the price. If you only want to play 
presets, you could probably live with¬ 
out the RE-1 remote editor. But if you 
have a hankering for tweaking reverbs, 
creating sounds, or just changing Pro¬ 
grams in Multi mode. I’d heartily rec¬ 
ommend getting the RE-1. Buying the 
remote editor will increase the overall 
price on the unit, but where else can 
you get a single-rackspace box to play 
sounds as divergent as "Polka Box" and 
"I Miss Ji mi”? 

Frank Macchia is currently seek¬ 
ing a major record deal for his alter-ego, 
Frankie Maximum. No reasonable offer will 
be refused! 

SynchroVoice 
MidiVox 

By Scott Wilkinson 

Singers join the MIDI band 

with this unique voice-to-

MIDI converter. 

IDI originally was designed to 
represent and transmit musi¬ 
cal performance gestures on 

keyboard instruments. Since then, 
however, it has been pressed into ser¬ 
vice by drum, guitar, wind, violin, and 
other controllers, with more-or-less 
adequate results. 
Singers who wish to control MIDI 

instruments with their voice must use 
a pitch-to-MIDI converter, which typi¬ 
cally accepts an input signal from a 
microphone and translates it into 
MIDI Note On, Pitch Bend, and Vol¬ 
ume messages. Unfortunately, these 
devices are fraught with some serious 
problems, including pitch recognition 
within a complex vocal timbre, ambi¬ 
ent noise, and audible delays. 
SynchroVoice has developed a 

unique and intriguing solution to 
these problems. With their extensive 
experience in biomedical speech-anal¬ 
ysis instrumentation. SynchroVoice 
designed the MidiVox, which tracks 
vocal chord movement to generate 
MIDI note data rather than convert¬ 
ing audio signals to MIDI. 

BASIC SETUP 
The MidiVox consists of two major 
components: a neck band called the 
"biosensor” and a 1U rack-mount inter¬ 
face unit. The neck band is a strip of 
thermally reticulated polyurethane, 
which is a soft, spongy foam material. 
According to the company, this mate¬ 
rial doesn’t become hard or brittle 
with age. It also is completely hypoal¬ 
lergenic and absorbs perspiration 
quite effectively. 
Attached to the neck band’s inner 

surface ai e four rectangular, gold-plat¬ 
ed sensor pads that are connected 
together by a ribbon cable running 
along the outer surface of the band. 
One of the two center pads sports 
another ribbon cable ending in a spe¬ 
cial connector that attaches to the 

M 

AUDIO / MIDI 
SPECIALISTS 
t/KNOWLEDGABLE 
"/ALL MAJOR LINES 
"/DISCOUNT pricing 
"/LARGE INVENTORY 

MIDI Hardware & software 
Digidesign-JL Cooper 

Performer-Cakewalk* Fina Ie 
Opcode-DR T-Passport 
synths & samplers-Akai 

Emu* Korg -Roland* Ya maha 

24/16/8 trk digital/analog 
DAT «consoles -processors 
direct to disc recording 
automation retrofits 

synchronizers -monitors 
LENTINE MUSIC 

PROFESSIONAL 
216 741-1400 
FAX 216 741-5111 

^O^Mon-TtuulO^Fr^^a^J 

FOR ADDITIONAL EFXX 
PRODUCT INFORMATION, CALL: 

1-800-468-3399 
SAY YOU SAW IT IN 

ELECTRONIC MUSICIAN 

22134 ROMAR STREET • CHATSWORTH. CA 91311 
(818) 341-4193 *(800) 468-3399 X — % (818) 341-4193 - 800) 468-3399 

% EFXX P PRODUCTS ' ' 

ORGANIZE YOUR RECORDING, 
COMPUTER AND RACK 
MOUNTABLE EQUIPMENT 
IN AN ATTRACTIVE. MOBILE 
WORK STATION 

SON OF FX FEATURES: 
Two adjustable shelves for 
multi tracks, drum machines, 
computers and more* 

Holds up to 10 rack 'spaces' 
of equipment 

Shown with optional 
'Rack Drawer'” 

ASK YOUR DEALER FOR A DEMONSTRATION 

CALL OR WRITE FOR FREE BROCHURE 
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RATE THE ARTICLES IN THIS ISSUE! JULY 1992 

We want to know what you think of the articles in Electronic Musician! Now you can use your reader service card to give us feedback 
about EM's editorial coverage. We have assigned a rating number to each of the main articles in this issue. Please select a rating for 
each article and circle the appropriate number on your reader service card: 

Please select ONE rating number per article 

a. "MIDI On High," p. 28 
b. "Beating the System," p. 38 
c. "A Matter of Time," p. 54 
d "Computer Musician: Computer Music Workstations," p. 76 
e. "Working Musician: Breaking Into Dance," p. 82 
f. "Service Clinic: Questions & Answers," p. 88 
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FREE Information for Readers of Electronic Musician 
FOR FREE INFORMATION ABOUT PRODUCTS ADVERTISED 
IN THIS ISSUE, USE THESE READER SERVICE CARDS. 

1 Circle the reader service numbers on the card that correspond to each advertisement listed in (he index on the opposite page. 

2 Print your name and address on the card and answer ALL questions below. 3 Affix a stamp and mail! 

IMPORTANT NOTICE TO READERS: Reader service inquiries are mailed directly to the advertiser, who is solely responsible for 
sending product information. Electronic Musician cannot guarantee response from all advertisers. 

ecuonic Musician 
Name 

Address 
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• MIDIVOX 

rack-mount interface unit. 
The performer wraps the biosensor 

around his or her neck so that the two 
center pads are positioned on either 
side of the Adam’s apple. The band 
is then tied behind the neck. The 
polyurethane doesn't slip against itself 
and relaxes to a comfortable tension 
that rarely needs adjusting once it's 
properly in place. However, it can be a 
bit tricky at first to find the correct ver¬ 
tical placement on the throat. 
The interface unit includes two MIDI 

Outs that send the same messages. On 
the front panel are several controls and 
LED indicators that I’ll describe as we 
go along. The MidiVox can send only 
on MIDI channels I through 10. Not 
only that, the channel-selector knob is 
labeled only with the numbers 1 and 
6, leaving yon to estimate where to set 
it for the other channels. SynchroVoice 
assured me that future units will 
address all sixteen channels, and the 
channel selector will be labeled with 
all sixteen numbers. 

System setup is straightforward. Sim¬ 
ply connect one of the MIDI Outs from 

the MidiVox to the MIDI In of a sound 
source, set the transmit channel on the 
MidiVox to correspond with the receive 
channel on the synth, and set the Pitch 
Bend range on the synth to twelve semi¬ 
tones. 
Two buttons on the front panel let 

you test the connections and settings 
before you use the MidiVox. Pressing 
the upper button sends the synth a 
Note On at A4 (A-440), which is sus¬ 
tained as long as you hold the button. 
As this note sounds, you adjust the con¬ 
troller’s maximum MIDI Volume with 
a large knob. The level is indicated by 
a 9-segment, LED bar-graph meter. 
When you release the button, the Midi¬ 
Vox sends Pitch Bend messages that 
bend the pitch upward by one octave. 
The higher A then is re-attacked and 
quickly released. The other test button 
performs the same routine one octave 
lower. 

OPERATION 
The MidiVox senses the frequency and 
volume of your singing with the bio¬ 
sensor pads and then translates this 

information into Note On, Pitch Bend, 
and MIDI Volume messages. (For a 
more detailed explanation of this pro¬ 
cess, see the sidebar “How Does It 
Work?’’) Unlike conventional pitch-to-
MIDI converters, the MidiVox is entire¬ 
ly non-acoustic in its operation, which 
eliminates many pitfalls associated with 
previous designs. 
Two vocal-range settings allow singers 
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with high or low vocal ranges to use 
the MidiVox. The low setting is 
designed to accommodate the range 
from C2 (65.4 Hz) to A4 (440 Hz), or 
higher if you can belt up there, while 
the high setting is for the range from 
A3 (220 Hz) to C6 (1,046.5 Hz). On 
the MIDI side, notes from Bl (note 
number 35) to C#6 (note number 85) 
are sent to the synth. 
The MidiVox has two volume-track¬ 

ing modes: Variable and Fixed. The 
Variable setting sends MIDI Volume 
messages roughly every 25 ms, depend¬ 
ing on the level of your singing, which 
is indicated on the LED bar-graph dis¬ 
play. The Fixed setting maintains a 
MIDI Volume of 64, which might be 
useful for weak voices. In both cases, a 
message that resets the MIDI Volume 
to 64 is sent after about one second of 

vocal inactivity. 
In my considerable experience with 

MIDI wind controllers, I’ve elected to 
fix and reset the values of Volume and 
Velocity to 127 rather than 64. This 
allows other parameters to have the 
greatest possible effect and better pre¬ 
pares the instrument for whatever 
comes next. I would like to see Syn¬ 
chroVoice make this change in the 
MidiVox, so that MIDI Volume values 
are fixed and reset to 127. 
The MidiVox also features two pitch¬ 

tracking modes: Continuous and Chro¬ 
matic. Remarkably, in both cases the 
MidiVox sends a Note On message 
after the very first cycle of the vocal 
folds (see Fig. A in the sidebar). The 
MIDI note number in this message cor¬ 
responds to the note closest to the fre¬ 
quency of that first cycle. 

Chromatic tracking is difficult to 
control, and the company admits it is 
of little use. Continuous tracking sends 
Pitch Bend messages roughly every 25 
ms after the initial Note On. These 
messages are interleaved with the Vol¬ 
ume messages in Variable mode, which 
will fill a sequencer’s memory quite 
rapidly and might cause problems with 
MIDI mergers. The Velocity value of 
each Note On is fixed at 64. Again, this 
value should be 127, particularly when 
using MIDI Volume in Variable mode. 
As you sing a glissando up or down 

one octave from the initial pitch, the 
MidiVox sends Pitch Bend values from 
8,192 ($00 S40 in hex) up to 16,383 
($7F $7F) or down to 0 ($00 $00). 
Unfortunately, this can’t be changed. 
If the pitch bend range on the synth 
is set to something other than twelve 

HOW DOES IT WORK? 

To understand the MidiVox, it helps 
to know a little vocal anatomy. What 
we normally call "vocal chords" are, 
more precisely, two folds of semi-elas¬ 
tic muscular tissue. By drawing togeth¬ 
er or separating, they act as a valve 
in the air way. When their position and 
tension are met by an ideal air pres¬ 
sure, they can be set into vibratory 
motion, which results in sound. 

The vocal folds are housed 
within a stiff, protective structure 
called the thyroid cartilage. The front 
angle of this cartilage is the Adam's 
apple. On either side of this angle are 
flat walls that can be felt with the 

thumb and forefinger. By humming a 
note and moving your fingers up and 
down along the sides of this angle, 
you can feel the approximate location 
where the vocal folds attach inside. 
The area between the two vocal folds 
is the glottis, and the air pressure that 
builds beneath the glottis when it's 
closed is called subglottal pressure. 

The inner pads of the MidiVox 
biosensor are placed on the skin cov¬ 
ering the walls of the thyroid cartilage, 
while the outer pads lie naturally on 
the sides of the neck. The outer pad 
on the user's right side is electrically 
inactive and does nothing but mechan-

FIG. A: The MidiVox measures the duration of the first glot¬ 

tal pulse, which is called the period, and calculates the fre¬ 

quency from this value. A MIDI Note On message is sent 

immediately after this pulse. 

ically stabilize the posi¬ 
tion of the other three 
pads on the neck. 

The inner pads 
and the left outer pad 
perform two electrical 
functions. First, they 
send an extremely weak 
radio frequency (RF) sig¬ 
nal at 5 MHz through 
the throat. The amount 
of electrical resistance 
encountered by the sig¬ 
nal between the inner 
pads and between the 
pads on the left side of 
the neck is then mea¬ 
sured and sent to the 
interface unit, which 

compares these two levels of resis¬ 
tance. 

The resistance between the left 
pads is constant, while the resistance 
between the inner pads changes 
depending on whether the vocal folds 
are open or closed. The frequency at 
which the vocal folds are vibrating is 
determined by measuring the dura¬ 
tion of each cycle of changing resis¬ 
tance. 

Vocal volume is measured by 
an accelerometer mounted on the 
inner pad to the right of the thyroid 
cartilage. This tiny device measures 
the rate at which the wall of the throat 
expands as the subglottal pressure 
builds up during the closed portion of 
the glottal cycle. The louder the sound, 
the faster the throat expands. 

These techniques allow the 
MidiVox to detect a singer's initial 
pitch by measuring the duration of the 
first vocal cycle (see Fig. A). The recip¬ 
rocal of this measurement equals the 
frequency, which is converted into the 
nearest MIDI Note On and an appro¬ 
priate Pitch Bend value. The signal 
from the accelerometer is converted 
into MIDI Volume values, and changes 
in pitch generate additional Pitch Bend 
messages. All of this is accomplished 
without acoustic contamination from 
speakers or elsewhere in the sur¬ 
rounding environment. 
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semitones, its pitch bends at a differ¬ 
ent rate than the voice, which can be 
quite disconcerting. 

I would like the ability to adjust the 
MidiVox's pitch bend range so that 
gliding through a user-specified inter¬ 
val with the voice would sweep through 
all Pitch Bend values. This feature 
would accommodate older synths that 
lack a full octave pitch-bend range and 
newer instruments with a wider range 
(e.g., the Kurzweil K2000, which has a 
pitch bend range of six octaves). It also 
would allow some unusual effects, such 
as bending the pitch of a synth by an 
octave while singing a semitone. Vibra¬ 
to would never be the same. 

IN USE 
In my experiments with the MidiVox, 
1 used a Yamaha TG77 as the sound 
source and connected the second 
MIDI Out to a Macintosh running 
Kurzweil’s MIDIScope program to see 
what was happening MIDI-wise. As a 
trained musician with a baritone vocal 
range but no formal vocal training, I 
felt qualified to test the unit repre 
senting non-vocal musicians. In addi¬ 
tion, I enlisted the help of a highly 
trained female singer (mezzo sopra¬ 
no) and vocal coach with extensive 
knowledge of vocal anatomy. 
The normal operating mode is Con¬ 

tinuous pitch-tracking/Variable vol¬ 
ume-tracking, with the synth’s pitch 
bend range set to twelve semitones. In 
this mode, the synth followed the voice 
quite well, although some patches con¬ 
tributed to an audible delay. The singer 
noticed a slight delay with most patch¬ 
es, particularly in the pitch bending. 
She found herself slowing down to wait 
for the pitch bend to catch up. How¬ 
ever, I found the tracking in this mode 
to be better than any other pitch-to-
MIDI converter I've tried. 
The company maintains that per¬ 

ceived delays in pitch bending can 
affect a singer who is unfamiliar with 
the MidiVox and responds to the 
delays. This phenomenon is common 
in vocal choirs when individual singers 
listen for and respond to other voices 
around them, which can result in delays 
as long as 50 ms. The company claims 
that this effect disappears after about 
two hours, as a user forgets about the 
MidiVox and simply sings. 
In the normal operating mode, scat-

ting worked surprisingly well. Slight 
pitch-bend inflections and accents were 
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translated accurately. However, all 
vowel contrasts and tonal nuances were 
ignored due to the non-acoustic nature 
of the instrument and the fact that 
MIDI doesn’t represent timbre. 
The best synth patches have relatively 

quick, unemphasized attacks that sus¬ 
tain fully, such as brass, synth, wind, 
and some string sounds. However, a 
few of these patches exhibited a weird 
warbling effect when the pitch bend 
range was set to 12. This effect disap¬ 
peared when the pitch bend range was 
reduced to 0. 

If you don't want to bend the pitch, 
set the Pitch Bend range on the synth 
to 0, rather than using Chromatic 
pitch-tracking. The manual recom¬ 
mends this procedure for sequencing 
bass parts, but be sure to filter out the 
unused Pitch Bend messages from the 
MidiVox. It also is useful with non¬ 
bending sounds such as piano. 
Unfortunately, these settings often 

resulted in many wrong notes, no mat¬ 
ter how accurately we thought we were 
singing. This problem stems from the 
fact that the MidiVox derives each 
MIDI note number from the first vocal 
cycle, which often is not precisely at 
the intended frequency. 
Trained singers use two techniques 

for singing a particular pitch. First, they 
set up their vocal mechanism by “hear¬ 
ing” the desired pitch in their head 
before actually singing. This process is 
remarkably accurate and allows the 
MidiVox to work as well as it does. Even 
so, the initial pitch of the note often 
is not precisely right. The singer must 
then correct the pitch after hearing 
the beginning of the note, which takes 
at least several cycles to perceive. How¬ 
ever, if the Pitch Bend range is set to 0, 
the singer has no opportunity to cor¬ 
rect the initial pitch as it’s played by 
the synth. 
In a sense, the MidiVox is too accu¬ 

rate; its tracking is too fast. To address 
this problem, I would like to see a 
tracking control that adjusts the num¬ 
ber of vocal cycles before a Note On is 
generated. Of course, a tracking con¬ 
trol would increase the delay, but it 
also would allow singers to self-correct 
their pitch before a Note On is gener¬ 
ated. Such a control only would be use¬ 
ful when the pitch bend in the synth 
is turned off. 
We were able to improve the accu¬ 

racy of our results by singing along with 
a recorded or sequenced track. Singing 

SynchroVoice's MidiVox tracks vocal 

chord movement, using biosensor pads 

mounted on a neckband {right). A rack¬ 

mount box (above) translates the 

results into MIDI data. 

a cappella led to significantly -
more errors and wrong notes as 
long as the synth’s pitch bend was 
turned off. Setting the pitch bend 
range to 12 eliminated these problems. 

Notes within certain ranges were trig¬ 
gered reliably, depending on the range 
setting and the singer’s vocal range. 
Outside these ranges, notes triggered 
sporadically, sometimes shifted by an 
octave, or didn’t trigger at all. This 
makes sense, since notes at the extreme 
ends of the vocal range are more dif¬ 
ficult to control. Also, my falsetto reg¬ 
ister was relatively unreliable; someone 
with better control of their upper range 
would probably get better results. 

In the low range setting (C2 to A4), 
we both reached the bottom of our 
vocal ranges with good results. How¬ 
ever, triggering became unreliable for 
me above B3, even though my upper 
limit is around E4. The female singer 
achieved good results up to F#4. In 
the high range setting (A3 to C6), the 
lower limit of reliability was A3, as 
expected. I was able to hit the top 
of my vocal range with no trouble, 
although her results became unstable 
at around B4, well below the top of 
her vocal range and the range setting 
on the MidiVox. 
Variable volume-tracking worked 

well, although we weren’t able to pro¬ 
duce a full range of MIDI Volume val¬ 
ues. With the dynamic control at the 
“three o’clock” setting recommended 
by the manual, and singing from the 
softest to the loudest possible dynamic 
at a pitch of A2, I was able to generate 
Volume values from 12 to 91. At A3, 
the values went from 45 to 127. This 
indicates that higher notes are natu¬ 
rally louder, which voice scientists 

acknowledge. The female singer’s 
ranges were even smaller, which im¬ 
plies that this is an individual phe¬ 
nomenon. 

WISH LIST 
Aside from the improvements already 
mentioned, I would like to see future 
units include a few additional features. 
Most important, I want a wireless ver¬ 
sion. The cable that connects the bio¬ 
sensor to the interface unit is pretty 
short; even a longer cable would be 
limiting on stage. I’m told the compa¬ 
ny is working on this. 

I also would appreciate the ability to 
select MIDI Volume, Aftertouch, or 
Breath Controller messages in response 
to changing vocal volume. I use this 
feature on the Akai EWI wind con¬ 
troller all the time, depending on 
which sound module I’m controlling. A 
modern synth is more likely to let you 
apply Aftertouch to level and other 
parameters than let you apply MIDI 
Volume to parameters such as filter 
cutoff. This can be accomplished with 
an external MIDI processor such as the 
Yamaha MEP4, but it would increase 
the flexibility of the MidiVox to offer it 
internally. 
The manual (twenty unbound pages, 

stapled in the upper left corner) is 
completely inadequate. The essential 
information is there, but it is written 
largely in scientific lingo, with no 
detailed or comprehensive explana¬ 
tions. The diagrams are crude hand 
drawings, and the photograph illus¬ 
trating the position of the biosensor 
on the neck is a color snapshot glued on 
the page. Fortunately, the company’s 

102 Electronic Musician July 1992 



new marketing arm reportedly is writ¬ 
ing a new manual, which is essential to 
the ultimate success of the product. 

CONCLUSIONS 
On the whole, the MidiVox is an excel¬ 
lent tool for trained singers who wish to 
control MIDI instruments with their 
voice. However, like any new instru¬ 
ment (or an electronic version of a 
familiar one), new techniques must be 
learned. In particular, initial pitch accu¬ 
racy is extremely critical if pitch bend 
is not used. Vocal power and tone are 
unnecessary, but a high degree of con¬ 
trol is crucial. I strongly disagree with 
the manual’s statement that "very lit¬ 
tle practice will be required.” 
Singers produce a truly joyous noise. 

With one of the most expressive instru¬ 
ments at their disposal, these musicians 
bring us to the heights of ecstasy using 
no external devices whatsoever. But 
those who wish to extend their palette 
of possibilities would be well-advised 
to check out the MidiVox. With a few 
refinements, it will certainly become 
the tool of choice for singers who want 
to join the MIDI band. 
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GHS Music Corp. 
Sybil 3.0 

By Warren Sirota 

Enhance your performance 

options with this unusual PC 

and Mac program. 

n the me-too world of MIDI 
software, it's refreshing to find 
a program that defies imme¬ 

diate characterization. Sybil, named
after a woman famous for her many 
personalities, offers several different 
MIDI processing and sequencing capa¬ 
bilities aimed specifically at live per¬ 
formance. 
The program, which was developed 

by Scorpion Systems, was originally 
implemented in HyperCard on the Mac¬ 
intosh. (The original review appeared 
in the December 1989 issue of EM.) 
Since then, Sybil has undergone many 
changes. Version 3.0 of the program 
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• SYBIL 

over one progression until you’re sick 
of it and then switch to a new one with¬ 
out dropping a beat. Try that with an 
ordinary' sequencer! Also, you can spec¬ 
ify another note to send Program 
Changes from the same map while the 
loop is playing. 
One technique that works well with 

the sequencer is mapping common 
drum notes like bass, snare, and hi-hat 
to several different Sybilized notes 
each, along with whatever pitched 
notes you like. This makes it easy to 
cook, since there are percussive sounds 
along with each note played by the 
sequencer. 

GHS MUSIC CORP. TONAL RECALL 2.0 

Tonal Recall ($120) for PC-compati-
bles is a 4-track looping sequencer 
designed by Scorpion Systems for 
live performance, or the creation of 
Standard MIDI Files. While it shares 
many terms and features with Sybil, it 
is more limited in that it has no note¬ 
mapping or chaining capabilities, and 
more powerful in that you can layer 
four tracks instead of one. It also has 
a much shorter learning curve. 

Setup is simple: Select a con¬ 
trol note and an output channel for 
each of the four tracks, and you're 
ready to go (see Fig. A). To begin, 
hit the control note for track 1 and 
start playing. By default. Tonal Recall 
waits for the first note after the con¬ 
trol note is played before it starts 
recording, although you can set it to 
record as soon as it receives the con¬ 
trol note. When you're done with your 
phrase, hit the control key again, in 
rhythm. Like Sybil's recorder, the 
track loops and plays back immedi¬ 
ately, with no regard for beats. 

The same process is used to 
lay down the second track. The over¬ 
all length of the loop is controlled by 
the first track; the second, third, and 
fourth tracks have lengths that are 

multiples of the first. This is an excel¬ 
lent scheme, especially if you keep 
the first loop short because it gives 
you length variations without losing 
rhythmic coherence. 

Any track can be muted after 
it is recorded by playing its control 
note. When you hit the control note 
again, tracks 2 through 4 do one of 
two things depending on a global set¬ 
ting in the main screen: either Re-
Record or Play. Track 1 can't be re¬ 
recorded unless you erase the entire 
sequence because it controls the 
overall timing of the loop. 

As with Sybil, a number of 
other toggles activate fixed-interval 
transposition and harmonization. You 
also can set up a note to send out one 
of two sets of up to sixteen Program 
Change messages while the loop is 
playing. 

This program is a lot of fun, 
but there is always room for 
improvement (at the cost of possibly 
complicating the user interface). For 
one thing, it would be nice to define 
separate notes for Re-Record and 
Play; I found selecting these modes 
awkward. I'd also like more intelli¬ 
gent harmonization functions, more 

FIG. A: Tonal Recall's main screen lets you select the toggle 

notes for recording and playback on its four tracks. 

tracks, and some 
way of controlling 
the relative volumes 
of the tracks in real 
time. 

Note: By the 
time you read this, 
GHS should have 
released version 3.0 
of Tonal Recall. The 
primary difference 
between versions is 
said to be the look 
of the program, 
rather than its func¬ 
tionality. 

OTHER OBSERVATIONS 
Without a mouse, I could not expect 
state-of-the-art convenience. Nonethe¬ 
less, there are several areas in which 
the user interface and ease-of-use could 
be improved. 

First, I really didn’t care for the copy 
protection (you get two hard-disk 
installs). My installation failed when I 
put the disk into my 1.2 MB drive and 
didn’t succeed until 1 moved it to a 360 
KB drive. Also, the program is installed 
in the root directory by default, instead 
of asking you where you want it. Plus, 
the manual doesn’t tell you how to 
install in another directory. The next 
time I unfragment my hard disk, I’ll 
have to remember to remove it or I’ll 
lose an install. 
There are a number of deficiencies 

in the program as well. For example, 
you easily can lose your work when 
quitting Sybil or loading a new map 
because there is no warning dialog ask¬ 
ing if you want to save your data if it’s 
been changed. Another less critical 
example is that you must type in the 
note names and octave numbers of the 
Sybilized region’s lower limit; it would 
be better to simply play it on a MIDI 
controller. 
On the plus side, Sybil supports the 

Key MIDIATOR serial port interface 
in addition to MPU-401 compatibles 
and Mac interfaces, so it can be used 
with laptop computers without slots as 
well as desktop models. A nice feature 
for MIDI guitarists is the ability to filter 
out low-velocity notes, which keeps 
glitches in the Sybilized region from 
messing you up. 

I’ve only scratched the surface of the 
musical effects that Sybil can produce. 
With a program like this, it’s difficult to 
see all the musical ramifications with¬ 
out a good guide and a lot of hand-
holding. Unfortunately, the manual is 
a disaster. It provides a lot of details, 
but it doesn't offer any perspective on 
creating musically useful maps. There 
are tutorials, but they’re more frus¬ 
trating than illuminating. 

THE BIG PICTURE 
Sybil represents a unique approach to 
real-time performance. First and fore¬ 
most, the program is a player’s tool. In 
a sense, it puts all instrumentalists on 
an even playing field; even drummers 
without prerecorded sequences can 
play solo gigs with full orchestration. 
The bottom line is that one musician 
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can do an awful lot in real time once 
the program has been configured for 
their needs. 
But despite its musical potential, I 

would have concluded that Sybil is not 
worth the agony of the learning curve 
if I had not spent some time on the 
phone with the program’s creator as 
he walked me through a few maps and 
cleared up the function of some of the 
toggles. Now that I finally understand 
the program, I see it as a valuable per¬ 
formance tool that’s a lot of fun in the 
bargain. 

Warren Sirota is editor of MIDI 
Guitarist magazine, PO liox 75, Jackson¬ 
ville, OR 97530. Guitar synthesists can 
call (503) 899-1948 to obtain more infor¬ 
mation. 

Cannon Research Frontal 
Lobe Version III Sequencer 

By Dave Berlovic 

Formerly a Korg Ml 

peripheral, the Lobe now 

thinks for itself. 

annon Research’s original 
Frontal Lobe provided ex¬ 
panded sequencer memory for 

the Korg Ml, real-time control of 
sequence playback, and data storage 
on a floppy disk. In the first major 
update, Version II (reviewed in the May 
1990 EM) added a number of disk util¬ 
ities that expanded the Frontal Lobe’s 
ability to back up its memory and 
worked with the optional PCM Chan¬ 
nel, which will be discussed later. 
Version III is no longer just an Ml 

peripheral. It includes everything from 
the previous versions, but the 
sequencer section has been redesigned 
from the ground up as an independent 
device. Now, Frontal Lobe users can 
create elaborate MIDI sequences for 
any sound module with a remarkable 
number of detailed editing functions 
usually found only in computer-based 
sequencing software. 
The 15KD model ($749) offers bat¬ 

tery-backed RAM capacity for 9,000 
notes (including both Note On and 
Note Off events), while the 64KD 
($899) can handle 49,000 notes. RAM 

c 

upgrades to the 64KD are $160, and 
you can upgrade from the Version II 
operating system to Version III for 
$229. The operating system is loaded 
from disk but remains in battery-
backed RAM until you update it from 
the disk. 

OVERVIEW 
The Frontal Lobe is a free-standing 
unit, measuring 4 5/u X 6 l/> X 2 '/^ 
inches. The electronics are housed in 
a plastic case, bringing the unit’s 
weight to a mere two pounds. The top 
panel is surprisingly simple and sports 
a 16-character, backlit display and three 
master control buttons that light yel¬ 
low, green, or red, depending on the 
current function. In addition, a pair of 
value increment/decrement keys are 
located to the left of the display, a pair 
of page +/- keys to the right, and a cur¬ 
sor position key just beneath the dis¬ 
play. An external, 12 VAC adapter sup¬ 
plies power. 
A 3.5-inch floppy-disk drive on the 

front of the unit provides MIDI data 
storage. The drive formats, writes, and 
reads 1.4 MB, MS-DOS-format disks, 
but also reads 720 KB disks. Each for¬ 
matted HD floppy can store up to 127 
named files, depending on the file size. 
The MIDI port assembly (MIDI In, 

MIDI Outs A and B, and MIDI Thru) is 
kind of funky. Instead of mounting the 
jacks directly on the Lobe’s rear panel, 
the manufacturer designed a molded 
pack of MIDI jacks that dangles from a 
very short telephone cable. The cable 
attaches to the rear panel with an 8-
pin PhoneNet (telephone) jack. 
This design is a result of Cannon 

Research’s decision to produce an 
extra-small case; there wasn’t room to 
mount the ports in the case as with 
most other MIDI products. I’d prefer a 
case that’s a few inches larger in return 
for rear-panel jacks. Worse, the jacks 
aren’t labeled, so you have to guess 
which is MIDI In and MIDI Out, and 
the diagram in the manual was erro¬ 
neous. The company informs me that 
future units will have labeled jacks. To 
top it off, the first pack of MIDI jacks I 
received was broken. 
An RS-232 port can be used to send 

and receive data between the disk 
drive and an IBM PC-compatible com¬ 
puter. It also connects the Frontal 
Lobe to the optional Version II PCM 
Channel hardware and software 
upgrade ($399), which provides Korg 
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M- and T-series owners a means of 
importing their own PCM sample data. 
The PCM Channel allows the user to 
download custom PCM sounds from 
the Lobe to an Ml, Mir, M3r, or T-
series synth. (Without the Lobe, T-
series synths only permit downloads of 
drum samples.) PCM data can be 
imported to the Lobe using the MIDI 
Sample Dump Standard, or from cus¬ 
tom disks available from Cannon 
Research. 
An optional, normally-open momen¬ 

tary footswitch permits the user to tog¬ 
gle between operating modes, turn 
looping on and off, or start and stop 
sequence recording and playback. The 
switch also can be used to pause the 
Lobe during playback; pressing the 
switch again resumes playback. 

BASIC OPERATION 
The Frontal Lobe implements five 
operational modes: Performance, Se¬ 
quencer, Disk Utility, Load from Disk, 
Save to Disk, and Global Parameters. 
The front-panel buttons select the 
operational mode, navigate through 
the pages and parameters, and control 
performance operations. With the 
expanded capabilities of Version III, 
there are more functions than the 
front-panel buttons can accommodate, 
so the MIDI keyboard has been pressed 
into service. In some of the operational 
modes, the keys on the controller key¬ 
board activate certain functions. 
For example, file names and param¬ 

eter values are entered from the key¬ 
board in all modes except Perfor¬ 
mance. In Sequencer mode, a front¬ 
panel button or footswitch selects 
Command or Thru mode. In Com¬ 
mand mode, each key on a 61-key MIDI 
keyboard triggers at least one Frontal 
Lobe command; the manual explains 
where the 61 function-triggering keys 
are located on a 76- or 88-key keyboard. 
Most control keys have multiple func¬ 
tions, and the unit designates certain 
keys as Shift and Alt to access low-level 
operations. 
When you enter Record in Se¬ 

quencer mode, the Lobe automatical¬ 
ly switches to Thru mode, in which the 
keys are not interpreted as commands. 
If you’re using a synth keyboard rather 
than a dedicated MIDI controller, you 
must turn off Local Control on the 
synth to disconnect the keyboard from 
the synth’s internal sound engine. 
When the Lobe is in Thru mode, the 

note messages are echoed to one of 
the MIDI Outs and sent back to the 
connected synth, which then plays the 
notes normally. 

A peel-and-stick label strip identifying 
all MIDI-accessible operations is 
included with the owner’s manual. This 
61-note, C2 to C7 template is mounted 
just above the synthesizer keyboard and 
aligned so that each function is listed 
above the appropriate key. 
The user interface it offers is inter¬ 

esting because it uses the master MIDI 
keyboard for recording, playback, and 
data entry. Although this approach 
enables fast execution of most com¬ 
mands, there is an extended learning 
curve. In that sense, the interface isn’t 
particularly user-friendly. 
Fortunately, live performance func¬ 

tions are controlled from the front 
panel. Equally fortunate, the device 
supports macros, so you can perform 
repetitive, multi-keystroke functions 
(up to 256 keystrokes per macro) with 
a few keystrokes. Up to 127 macros can 
be stored on a floppy disk. 
Navigating through the operational 

modes and their associated submenus 
is accomplished in one of three ways. 
You can enter the menu’s ID number 
directly from the keyboard, use the 
increment/decrement buttons on the 
front panel, or assign the Pitch Bend or 
Mod Wheel to scroll through the 
menus. These methods also are used 
for numeric data entry. 
The small display is sometimes quite 

cryptic, so you need the manual near¬ 
by until you get comfortable with the 
unit. Also, I found it relatively easy to 
get lost in the pages. This problem 
would have been eased if the display 
were 16 X 2. Speaking of the manual, it 
covers just about everything you’d want 
to know, but it lacks specific “walk¬ 
through” procedures that would be 
valuable in learning a product such as 
this. Its organization needs improve¬ 
ment, as does the editing: There are a 
few typographical errors and an incor¬ 
rect diagram. 

PATCH LIBRARIAN 
The generic Patch Librarian section 
allows the user to download the mem¬ 
ory of any synthesizer or device that is 
able to transmit its memory contents 
with MIDI System Exclusive messages. 
The procedure is quite simple: Format 
a blank disk, select one of the empty 
file locations, name the file, and exe¬ 

cute the data transfer. A data dump 
can be initiated from the MIDI device 
if it provides a MIDI Send command. If 
it doesn't, the Frontal Lobe can 
transmit a Request command to initiate 
the dump. 
At any time, the user can enter a 

command that displays the percentage 
of memory used on the disk. After 
downloading the patches in my Ober-
heim Matrix-12, I discovered that one 
complete file of Single and Multi Patch¬ 
es consumed only 4% of the disk space. 
That translates to 25 complete patch 
files stored on one disk—not bad. I was 
able to load and save SysEx data for 
the Matrix-12 and a Yamaha TX802 
with no trouble at all; in fact, the whole 
process was surprisingly quick and 
hassle-free. 
The librarian function also permits 

multiple device dumps and any un¬ 
timed MIDI messages, Program 
Change, Pitch Bend, etc., to be stored 
in one file. When a file of this type is 
loaded, all of the necessary SysEx head¬ 
ers and other messages are sent, allow¬ 
ing you to completely set up your 
instruments before the song is played. 

SEQUENCER FUNCTIONS 
The Frontal Lobe provides sixteen 
tracks on which to record, each of 
which can contain MIDI data on all six¬ 
teen channels. The timing resolution is 
96 ppqn. With two independent MIDI 
Outs, any track can be assigned to 
either port, which lets you address 32 
MIDI channels. The Lobe can import 
and save type 0 and type 1 Standard 
MIDI Files. 
After specifying the song length, you 

Product Summary 
PRODUCT: 

Frontal Lobe Version III 
PRICE: 

15KD $749 
64KD $899 
MANUFACTURER: 

Cannon Research 
13338 Loma Rica Dr. 
Grass Valley, CA 95945 
tel. (80(1) 628-3394 or 
(916) 272-8692 
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MIDI SEQUENCES 

can record a track linearly (once 
through, then stop), or in Loop Record 
(the track keeps repeating while new 
notes are added). A Spot Erase func¬ 
tion lets you erase offending notes on 
the fly. The song length can he one to 
999 measures and can be changed at 
any time, even after tracks have been 
recorded. 
Tempo is variable from 40 bpm 

(beats per minute) to 250 bpm, and 
you can program smooth tempo 
changes to occur between any two 
points. In each measure, the time sig¬ 
nature is selectable from two to 32 
beats per measure, with denominators 
of quarter, eighth, sixteenth, or thir¬ 
ty-second notes. 
The Frontal Lobe can filter any or 

all types of MIDI events by track 
and/or channel. There are a total of 
120 filters in three separate groups for 
use during recording, playback, and 
editing. You also can filter events using 
several modifiers, including duration, 
the data value of the MIDI event, and 
rhythmic position. The last modifier 
allows you to filter out only those notes 
that fall within a user-specified rhyth¬ 
mic range within the bar (e.g., within 
ten ticks of the third beat of a mea¬ 
sure). 
In some ways, the sequencer closely 

resembles a tape recorder: It can fast-
forward or rewind with variable speed 
(depending on how hard you press the 
key) while playing the sequence in real 
time. The sequence actually plays back¬ 
ward as you rewind. 
Punch-in and punch-out recording 

can be automatic or manual (using a 
footswitch). Step recording includes 
the ability to define the step size 
(quarter notes, eighth notes, etc.) and 
gate ratio (staccato or legato). You can 

modify individual 
Velocity values or 
play back all notes 
at the same user¬ 
programmed Vel¬ 
ocity. Automated 
mute commands 
can be inserted at 
various points in a 

Song, so a section that 
repeats several times in 

the tune can play back in dif¬ 
ferent arrangements without 

actually erasing or copying and 
editing the data. 
The sequencer offers non-destruc-

tive editing with a real-time compare 
function. As a sequence plays, press 
the Compare key to hear the most 
recent pre-edit version; when the key is 
released, the edited version plays. 
The Lobe has the ability to search 

for MIDI events by type using OR 
search functions. For example, if you 
program it to find the next Program 
Change or Controller 5, the device will 
stop at whichever of the two events 
occurs next. 
Event Edit lets you move MIDI 

events—notes, Control Change mes¬ 
sages, Aftertouch, Program Change 
commands, SysEx data, even track 
mutes and MIDI Out port assign¬ 
ments—from one point in the song to 
another. This powerful feature lets you 
edit these events, copy-and-paste them 
to other positions within the song, 
delete them altogether, or create and 
insert them anywhere in the track. 

Data values, velocity values, tempo, 
and note length can be modified by 
Scale or Compand (compress/expand) 
editing. Scaling simply adds or sub¬ 
tracts a number value from the select¬ 
ed events. For example, if a range of 
notes is selected, scaling note length 
by +20 adds twenty clock pulses (at 96 
pulses per quarter note) to all selected 
notes, making their duration slightly 
longer. Companding multiplies all 
selected events by a percentage. 
If that isn’t enough, data can be 

manipulated by hard clipping (chop¬ 
ping off parameter values above or 
below a specified range) or soft clip¬ 
ping (a gradual reduction of values 
above or below a range). You also can 
compand with an adjustable median 
(a specified center-point around which 
companding takes place), and fade-in 
or fade-out Volume and Velocity. 
Additional editing functions include 
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Event Record, Modify Record, and 
Thin. Event Record is used to insert 
MIDI event data, such as SysEx or Pro¬ 
gram Change messages, at specific 
points in the sequence. Modify Record 
allows you to rewrite the data of exist¬ 
ing events using controllers in real 
time. For example, say you want to edit 
the Velocity values of the notes on track 
5, channel 4. Using Modify Record, you 
can play the song, manipulate the Mod 
Wheel, and rewrite the Velocity values 
as the song is playing. This works with 
any values, including tempo. 
If the variations performed in Modi¬ 

fy Record are too drastic, or too many 
controller events exist in a track, the 
Thin command allows you to delete 
excess controller data according to a 
set of user-specified criteria. These cri¬ 
teria include a minimum change in 
data value and/or a minimum amount 
of time (in ticks) between specified 
events. Those events that fall within 
these user-specified limits are deleted. 
Any event can be quantized to the 

nearest tick, and you can specify how 
close to the tick an event is moved by 
percentage. You can define a "dead 
zone," within which the Lobe won’t 
quantize data, and an "active zone,” 
the maximum area around the step 
point in which quantization will occur. 
Additional features include time 

shifting a group of events in the track 
to play earlier or later, and Time Fit, a 
time compression/expansion feature 
not usually found in hardware se¬ 
quencers. This function takes the 
selected group of tracks, called a 
region, and adjusts the tempo to be 
slower or faster so that it plays for a 
specified length of time. The Change 
command lets you merge and unmerge 
any combination of tracks and chan¬ 
nels. The included MIDI monitor func¬ 
tion is very' handy. 

PERFORMANCE FUNCTIONS 
The Frontal Lobe permits the user to 
create a setup file that helps load and 
send data in a live environment. A user-
defined playlist (called a Performance 
File) of up to 99 songs is stored on disk. 
When the first song in the list is fin¬ 
ished playing, the next song is loaded 
automatically and waits for the user to 
press Play. Songs can be skipped at any 
time to accommodate last-second 
changes. 
Performance mode also permits the 

user to loop and pause sections of the 

song with a footswitch, resume playing, 
edit the arrangement, and adjust the 
tempo. This helps accommodate the 
inevitable spontaneity in a live perfor¬ 
mance. 

CONCLUSION 
The Frontal Lobe Version III is an 
ambitious product. Users of other se¬ 
quencers, hardware or software, will 
find that the Frontal Lobe is not lack¬ 
ing in features. The challenge lies in 
understanding the unit’s organization 
and display abbreviations. The se¬ 
quencer is learnable, but I would be 
hard-pressed to recommend this par¬ 
ticular product to the first-time user. 
A larger display would be a big help. 
I’d also like this unit better if it had 
regular, reliable, rear-panel MIDI ports. 
Looking at the Lobe from a cost 

standpoint, it ranks highest in list price 
among currently available hardware 
sequencers, in a tie with Roland’s MC-
50 MicroComposer. But the Frontal 
Lobe is more powerful than most other 
hardware sequencers, especially if you 
own an M-series synth. It certainly is 
worth considering if patience is one of 
your virtues. 

Dave Bertovic is a freelance writ¬ 
er, synthesizer addict, and sound mixer in 
Los A ngeles. 
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dash, someone would break in and 
steal it. The thief would have a tough 
time figuring out how to put in a cas¬ 
sette, though, and probably would 
decide it was the fanciest car radio he’d 
ever seen. 
In reality, the 9030 is a multiple-

effects processor for guitarists, bass 
players, and other musicians. Each of 

its 99 patches contains as many as seven 
simultaneous effects, including reverb, 
echo, analog distortion, guitar-amp sim¬ 
ulation, pitch shift, wah, flanging, cho¬ 
rus, EQ, analog compression, and 
more. The optional 8050 Advanced 
Foot Controller ($249; see sidebar) can 
be used to change patches and turn 
effects on and off by remote control. 
Though the 9030 can be used with 

keyboards, a microphone, or a mixing 
console, it really is optimized for gui¬ 
tarists. Most of the factory patches use 
distortion and/or amp simulation. It 
obviously is designed to replace the 
glut of effects pedals that guitarists 
collect on the floor in front of them. 
Some of the factory patches even are 
designed to duplicate guitar effects 
from particular songs. (You haven't 
really played Heart's "Barracuda" until 
you try patch 2.) But if you’re unwilling 
to give up your favorite stomp box, the 
9030 features an external effects loop 
with programmable volume for con¬ 
necting other effects processors. You 
even can turn external effects on and 
off with the 8050 foot controller. 

PHYSICAL FEATURES 
There are two monophonic inputs on 
the 9030: one on the front for low-level 
instruments such as guitar and bass 
and one on the back for higher-level 
sources such as keyboards and mixers. 
Only one input can be used at a time; 
plugging something into the front 
input disables the back input. A 3-color 
LED indicates input level and a red 
LED indicates clipping. 
Stereo output jacks are provided, 

though if the output mode isn’t 
switched to stereo, they provide iden¬ 
tical signals. In addition to mono or 
stereo selections, the output mode set¬ 
tings let you choose between Amp for 
a guitar amplifier and Line for other 
sound systems, mixers, and tape 
recorders. Also on the front is a stereo 
headphone jack, which is great for jam¬ 
ming into the night without an amp. 
With a total of eleven buttons and 

six knobs, the 9030 has more controls 
than most half-rack modules. In addi¬ 
tion to the audio in and out jacks, a 
pair of back-panel jacks is provided for 
the external effects loop. MIDI In and 
Out ports (the Out can be switched to 
Thru) are supplemented by a port for 
the 8050 controller. The 9030’s 9-volt 
power supply is another one of those 
fat little boxes that take up too much 
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Zoom's 9030 Effects Processor {lower right) is optimized for electric guitar applications. The 

optional 8050 Advanced Foot Controller provides nine footswitches and inputs for two volume or 

expression pedals. 

space un your power strip. Then again, 
remember that just one 9030 can 
replace several independent effects 
boxes. 
On the front panel, the effect indi¬ 

cator is a 3 X 3 grid of LEDs that shows 
which effects modules are turned on. If 
they’re lit up red, they’re part of the 
current patch. If they’re green, they’re 
unused. (In effect, red means “go,” and 
green means “stop.") The same LEDs 
turn amber when Bypass is activated. 
In Play mode, the fluorescent, 40-

character main display shows the name 
of the patch and, below that, the out¬ 
put mode and master volume. The mas 
ter volume is changed with data entry 
knob 1, and it can be stored indepen¬ 
dently for each patch 

Play mode is limited to just three 
functions: selecting patches, changing 
the master volume, and bypassing the 
effects. In Edit mode, where you actu¬ 
ally change effects parameters, you 
can’t change patches. 

Here’s a cute feature: If you press 
both patch change buttons as you turn 
the power on, a commercial for the 
9030 scrolls across the main display, 
Times Square-style. 

PROGRAMMING 
The 9030’s basic architecture is easy to 
grasp. You have a choice of nine effects 
modules. Each module contains a 
group of related, individual effects 
from which to choose: reverb, com-
pressor/limiter, analog distortion, amp 
simulation. EQ, and external loop, with 
other effects divided among three 
remaining modules called EFF 1, EFF 
2, and SFX. Up to seven modules can 
be used in a single patch, but the EFF 
1 and 2 modules can’t be used at the 

same time as SFX. 
Pressing either the left or right edit 

button enters Edit mode, where you 
define which effects are used and their 
parameter settings. Use these buttons 
to scroll from one effects module to 
another. The selected effect flashes red 
on the effect indicator grid. The 
effect’s parameters show on the main 
display, and you can change their val¬ 
ues with the four data-entry knobs. For 
effects with more than four variable 
parameters, extra pages are revealed 
by pressing the Utility/Page button. 
Finding your way around in Edit 

mode is intuitive, especially if you’ve 
programmed a multi-effects unit be¬ 
fore. Many of the front-panel buttons 
serve double duty, depending on the 
mode. I'll bet most guitarists want to 
learn how to program even less than 
keyboardists, however, so the factory 
patches need to be good. Fortunately, 
they are. And if you accidentally alter 

Product Summary 
PRODUCT: 

9030 Effects Processor 
PRICE: 

$749 
MANUFACTURER: 

Zoom Gorp. of America 
385 Oyster Point Blvd., 
Suite 7 
South San Francisco, CA 
94080 
tel. (415) 873-5885 

VALUE 

Power MIDI Transcription 

ShowTune 
$79 

’ 'For flowing MIDI Files into standard 
notation quickly and easily, the final 
word is this: ShowTune"... 

Home and Studio Recording 

And moré Power Music Software 
The Note Processor 
Full pro scoring.$295 

Triple Torte 
MIDI workstation.$249 

Free catalogue, orders and info: 
thouqhtproce&óors soo-535-tone 
584 Bergen St. • Brooklyn NY 11238 

Tel: 718-857-2860 • Fax: 718-398-8411 
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• ZOOM 9030 

Rate the 
articles 
in this 
issue 

See the reader 
service card in 
this issue 
for details. 

or erase some of them, they can be 
recalled from ROM at any time. 

INDIVIDUAL EFFECTS 
If you’re learning a song, and you’re 
trying to sound like the record, you 
want to copy the effects as closely as 
possible. For guitar parts, the 9030 
gives you a good range of sounds from 
which to start. If you can’t duplicate a 
guitar tone with the palette of possi¬ 
bilities found here, you probably don’t 
need another effects processor; you 
just need to learn how to use the effects 
at hand. 

Most of the 9030’s individual effects 
have a single parameter page with only 
four parameters. That isn't a lot, but 
it’s sufficient for most applications. A 
second page allows the user to select 
the only parameter that can be con¬ 
trolled externally. 
The reverb module features two fine-

sounding hall reverbs, two early reflec¬ 
tions, and two discrete delays. The 
equalizer module has a 3-band para¬ 

metric EQ with variable mid frequency, 
as well as a 4-band EQ that simu¬ 
lates the graphic EQ found on some 
guitar amps. 

Three types of distortion (all analog) 
are available: hard distortion, overdrive 
(which simulates a tube amplifier 
turned all the way up), and crunch 
(slight tube distortion). All three sound 
really good. The digital guitar-amp sim¬ 
ulator offers some interesting param¬ 
eters, including Color and Box. Color 
selects between an even response, a 
classic tube sound, a boosted high end, 
and a “modern sound” with boosted 
highs and lows. The bass-amp simulator 
has more or less the same Color param¬ 
eters. Box lets you determine the size of 
your simulated speaker cabinet and 
allows you to choose between compact, 
combo, or stack. The differences give 
you a lot of tonal variety. 
The Effect 1 module contains twelve 

mono effects. Most effects parameters 
are straightforward and in many cases 
duplicate the knobs on dedicated 

New, Low Cost 
Packages with Free 
Graphic Design! 

• CD Production 
Complete, Low-Cost Packages 

• Cassette Duplication 
Finest European Equipment 

• 12" Dmm Vinyl 
Cleanest, Hotest 12" Vinyl 

• Printed Graphics 
In-House Art Dept. - Free Design I 

• Mastering Studios 
Neve DTC & Digital Editing 

Call or FAX for Complete Catalog,-^,^ 

EUROPADISK.LTD. ^Direct Met®"' 
75 Vanek Street i QH1H1 

New York. NY 10013 \ MLn-™» ■ 
« (212) 226-4401 ’<* 

. FAX (212) 966-0456 ^rrc®«^ 

ZOOM 8050 ADVANCED FOOT CONTROLLER 

The Zoom 8050 Advanced Foot Con¬ 
troller is an optional remote unit that 
provides nine footswitches and two 
pedal inputs. It connects to the 9030 
via a supplied multi-pin cable. The 
8050 has two modes, Standard and 
Extended, which can be selected by a 
small switch on the back panel of the 
unit. MIDI parameters are edited by 
holding down a footswitch and 
simultaneously flipping this back 
panel switch. 

In Standard mode, the 8050 
is used to send patch changes. In fact, 
without an external MIDI controller, 
the 8050 is the only way to directly 
enter patch numbers on the 9030. 
With only nine footswitches, one of 
which is dedicated to turning bypass 
on and off, it takes some fancy foot¬ 
work to specify patches 1 through 99. 
Two Bank switches (labeled Up and 
Down) scroll through banks of ten 
patches, and five Number switches 
select either patch numbers 1 to 5, 
or 6 to 10, from within each bank. The 
remaining switch, called the Group 
switch, determines whether the Num¬ 
ber switches are 1 to 5 or 6 to 10. The 

patch change isn't actually sent until 
you press a Number switch. Most 
switches have LEDs for visual feed¬ 
back. I know this arrangement sounds 
confusing, but it's not difficult to 
grasp once you try it, though it's not 
especially intuitive. 

In Extended mode, pressing 
the Group switch lets you turn indi¬ 
vidual effects on and off from the 
8050. In this mode, the five Number 
switches control compression, dis¬ 
tortion, either EFF1 or SPX, EFF2, and 
reverb. Having a switch for each 
effect gives you the same type of con¬ 
trol you might have if the effects were 
separate stomp boxes. 

With a standard volume pedal 
plugged into either expression pedal 
input, specified parameters can be 
continuously controlled in real time. 
This is necessary to make use of the 
Pedal Wah, for example. The 8050 
also has a MIDI Out port; if you con¬ 
nect it to an instrument's MIDI In, you 
can use the 8050 to change patches, 
or you can assign the pedal inputs 
to control any continuous controller 
you indicate. 
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stomp boxes. The phaser offers depth, 
speed, peak (resonance), and level 
parameters. The pitch shifter lets yon 
transpose pitch tip to an octave up or 
down. “Metallic” is a ring modulator 
with vibrato. The comb filter is a fixed 
phase shifter. The octave effect dou¬ 
bles the input with a pitch two octaves 
below. I'he Pedal Wah effect simu¬ 
lates a linear wah-wah 
pedal, but only if you 
have the 8050 foot 
controller and an ex¬ 
ternal rocker pedal. 
Four of Effect 2’s 

twelve effects are in 
stereo. In addition to 
variations on the pre¬ 
vious module’s ef¬ 
fects, it has step, 
auto-pan, and a cou¬ 
ple of one-second de¬ 
lays. Step works and 
sounds a lot like the 
sample-and-hold cir¬ 
cuits on old analog 
synthesizers. One of 
the delays lets you set 
its delay time by tap¬ 
ping out a tempo on the 8050. 
The 9030’s Special Effects module 

contains more complex sounds, most 
with an additional page of parameters. 
The harmonized pitch shifter lets you 
define a scale to generate diatonic har¬ 
monies. It requires careful playing tech 
nique, not unlike playing a MIDI guitar 
controller. According to the manual, 
Super Cry provides “an excludingion-
ally [sic] clear vocoder-like sound." In 
fact, it sounds like an auto-wah with a 
choice of filter envelopes. Bomber is 
an annoying effect that triggers the 
sound of an explosion, which the man¬ 
ual says is “useful for intros and end¬ 
ings.” Not! Zitar is supposed to simulate 
the sympathetic resonances of a sitar, 
but I just don’t hear it. 

DOCUMENTATION 
The 9030’s operation manual is clear, 
thorough, and well-organized. It’s 
divided into a quick identification of 
controls, displays, and ports, followed 
by a 6-page tutorial, detailed informa¬ 
tion on modes and individual effects, 
suggested applications, specifications, 
and the MIDI implementation. The 
only thing I missed was a list of the 
effects and parameter settings used in 
the factory patches. 
It’s more difficult to find your way 

around in the 8050’s manual. Every 
page is in five languages, which means 
only two or three paragraphs of actual 
information fit on a single page. 

CONCLUSIONS 
I tried the 9030 with electric guitars, 
basses, samplers, synthesizers, miked 
voice and acoustic guitar, and a record 

ing console. I mixed 
down a complex MIDI 
performance using it as 
the only effects proces¬ 
sor. I played it through 
guitar amps, a home 
stereo, and a studio 
sound system. Some 
tasks it handled great, 
and others were less 
than satisfactory. 

For guitar, this thing 
is outstanding. If you’re 
a rock ‘n’ roll guitarist 
or bassist, you definite¬ 
ly should give the 9030 
a try. Every guitarist I 
showed it to loved it 
both for live perfor¬ 
mance and recording. 

It even works as a preamp between a 
guitar and a power amp. For the gui¬ 
tarist with a home studio, it’s better 
than any dedicated effects pedal. 

For vocals, the 9030 probably isn’t as 
useful as some other multi-effects units 
in its price range, but it’s okay in a 
pinch. Its reverb sounds fine, but it’s 
not terribly flexible. If you’re a syn-
thesist, you’re likely to be disappointed, 
at least with the factory patches. If 
you’re willing to look below the sur¬ 
face, you’ll find features that could 
make your synths sing, but you’ll defi¬ 
nitely have to program it yourself. 
The distortion effects, especially the 

crunch, are quite a bit noisier than 
other late-model effects processors. 
Apparently, noise is the price you pay 
for real analog distortion. Compared 
to the sound of a collection of stomp 
boxes connected in series, however, 
the 9030 is quiet. Its built-in effects 
loop means you don’t have to sacrifice 
your old effects pedals. While it doesn’t 
automate them, it lets you use them to 
supplement its own processing. 
If you’re a guitarist, I recommend 

that you get the optional 8050 foot 
controller. You need it to change 
patches quickly and to turn individu¬ 
al effects on and off from within a 
patch. You also need it if you want to 

For the guitarist 

with a home 

studio, the 

Zoom 9030 is 

better than any 

dedicated 

effects pedal. 
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• ZOOM 9030 

use footpedals to control real-time 
parameters. 
If you want replace an outdated gui¬ 

tar-effects rig, this may be the box 
you’re looking for. If you like the sound 
but just can’t afford the 9030, don’t 
hesitate to check out the less-expen¬ 
sive, preset-oriented Zoom 9000. Either 
Zoom box is guaranteed to expand 
your tonal vocabtdary. 

Geary Yelton is a musical futur¬ 
ist currently working as a graphic artist 
in Atlanta, Georgia. His books include 
The Musical PC and Music and the 
Macintosh. 

thoughtprocessors 
ShowTune (PC) 

By Dennis Miller 

Transcribe your MIDI Files 

with this nifty notation 

package. 

ho says you can’t build a better 
mousetrap? Nobody told 
thoughtprocessors, Inc., mak¬ 

ers of ShowTune. The new DOS-based 
MIDI File-to-standard-notation tran¬ 
scription and printing program for PCs 
and compatibles is a good solution to a 
common problem facing many musi¬ 
cians: getting quick, clean printouts of 
the Standard MIDI Files scattered all 
over their hard disks. 
ShowTune is a scaled-down version of 

thoughtprocessors’ The Note Processor, 
a top-notch notation program (re¬ 
viewed June 1990). ShowTune reads in 
up to eight tracks of a type 0 or 1 Stan¬ 
dard MIDI File and splits complete fdes 
according to channel assignment, or 
individual tracks by pitch range. After 
transcribing the file, it displays and 
prints up to twelve staves on a page, 
with up to eight staves per system, and 
allows certain types of editing, includ¬ 
ing some impressive page layout and 
formatting options. The program 
includes a basic sequencer for playing 
back your files. And, best of all, it pro¬ 
vides access to hundreds of musical 
symbols to polish up the appearance 
of your printed page. 
ShowTune requires an IBM PC or 

w 

compatible with 640 KB RAM, a hard 
disk, and a graphics card. It supports 
numerous dot-matrix, inkjet, and laser 
printers and can be used with a mouse. 
The program lists for $79 and is not 
copy-protected. Included with the pack¬ 
age is a coupon allowing you to receive 
full credit on an upgrade to The Note 
Processor. 

ON WITH THE SHOW 
ShowTune’s main features are accessed 
from a menu line that appears atop the 
opening screen. By using Alt-key com¬ 
binations, you can perform any func¬ 
tion listed in these menus, or you eas¬ 
ily can maneuver around the program 
with a mouse. Certain areas of the pro¬ 
gram, such as the Tracks window, 
require you to enter numerical data, 
but you can’t use the mouse to incre¬ 
ment values the way you can in many 
Windows-bused programs. 
Working with ShowTune involves fol¬ 

lowing several logical steps. First, load 
up a MIDI file. Then choose a system 
template from one of the preset lay¬ 
outs (single-line, 2-hand piano, 4-part 
chorus, etc.), or design your own with 
the Free option. Next, follow the 
prompts as the program asks you for 
the title of your piece and a name for 
each part. In the Format window, 
choose Automatic Format if you’re 
going to use the same number of mea¬ 
sures per staff and staves per page 
throughout your score, or Manual For¬ 
mat if you need the flexibility ofchang¬ 
ing things (six measures per line in 
one system, five in the next, etc.). 
Other options are available at this 
point—you can add a header or foot¬ 
er to each page, set top and bottom 
margins, and turn page numbering on 
and off—but in many cases the 

default values are adequate. 
Depending on the type of file you 

have, you may need to stop in the Track 
window. This screen integrates play¬ 
back functions with settings that affect 
the way your music is displayed. For 
example, the Meter control, found at 
the top of the screen, determines the 
metronome accent during playback 
and the time signature written into the 
first measure of your score. The First 
Bar feature lets you play and transcribe 
a sequence starting at a point beyond 
its beginning. 
Like the main screens of many IBM 

sequencers, the Track window shows a 
list of all tracks in your file, complete 
with name, channel assignment, play 
status, and so on (see Fig. 1). In most 
cases, ShowTune simply assigns each 
track in your original sequence to a 
successive entry in its own track list. By 
default, each track becomes a separate 
staff when you display your score. If 
your needs are more complicated—for 
example, if you want to split a single 
track into separate left- and right-hand 
parts—simply choose the Split option 
and specify which tracks to use and 
what pitch to split around. Assign a staff 
in your template to each new track, and 
you’re all set. 

THE NEXT PAGE 
When everything’s in order, move to 
the Page Editor, where you’ll find your 
music displayed in standard notation. 
Although it is not as fancy as a full¬ 
blown notation program—there are 
no cut-and-paste or undo options, for 
example—plenty of features are avail¬ 
able to refine the appearance of your 
music. 
At the bottom of the Page Editor are 

two rows of icons: The top row shows 
symbols that represent 
various functions or 

FIG. 1: ShowTune's Track window combines elements of a 

sequencer with settings that affect the notation of MIDI files. 

“actions,” such as 
scrolling up and down 
the screen, changing 
zoom level ( 100, 50, 25, 
12 or 6% of full size), 
and deleting or insert¬ 
ing characters. The bot¬ 
tom row' displays musi¬ 
cal symbols you can 
place on your page. 
Dozens of standard 
characters, from dot¬ 
ted barlines to tup-
lets to grace notes, are 
available. It even in-
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FIG. 2: ShowTune supports a wide range of printers and produces quality output. 

eludes a single-line text editor for cre¬ 
ating lyrics. What you see is not all you 
get, however: Another 200 or so sym¬ 
bols can be added by using the Alt-key 
combinations listed in the appendix of 
the manual. Unfortunately, you can’t 
substitute your own preferences for the 
symbols that appear at the bottom of 
the screen. 
Show! une is particularly good at draw¬ 

ing characters that extend across the 
screen. To create a slur, for example, 
simply highlight the slur character, 
select Insert, then click at the start and 
end positions. Creating crescendo and 
diminuendo markings is just as easy, 
and a line drawing tool can be used to 
create simple shapes of your own 
design. 

There are only two things I don’t like 
about the editor. First, when you select 
a musical character to insert, it's a bit 
hard to position it exactly on the screen 

Product Summary 
PRODUCT: 

ShowTune MIDI File 
transcriber 
PRICE: 

$79 
REQUIREMENTS: 

IBM PC or compatible with 
640 KB RAM, hard disk, 
graphics card, MPU-401-
compatible MIDI interface 
MANUFACTURER: 

thoughtprocessors 
584 Bergen St. 
Brooklyn, NY 11238 
tel. (718) 857 2860 

VALUE 

EM METERS RATING PRODUCTS FROM 1 TO 5 

because the program doesn’t provide 
precise feedback on where the symbol 
will appear. I’d rather see the cursor 
become the musical symbol so you 
could drag the character right into 
place. The second, related problem 
involves trying to select a symbol for 
deleting or moving. I often found it 
necessary to click several times on the 
symbol to lind the exact spot that high¬ 
lights it. A small handle on each char¬ 
acter would be a much more effective 
solution. 

THE LAST ACT 
ShowTune is an excellent program, but 
it isn’t suited for every situation. Its 
4,000-note limit won’t let you tran¬ 
scribe your next symphony in a single 
pass, for example. On the other hand, 
1 used it to print numerous complex 
sequences, and in the few cases where 
it did run out of memory, I simply split 
my original MIDI file into two parts 
and had the program print the correct 
page and measure numbers for the 
continuation. 
The quality of the program’s print 

ed output is very high, especially on a 
laser printer (see Fig. 2). If you can use 
the defaults for all, or most, of the set¬ 
tings (most options can be saved as 
defaults, by the way), you’ll find the 
whole transcription process incredibly 
quick and easy. Moving from MIDI file 
to printed music actually can take less 
than a dozen keystrokes. 
If you’ve got lots of Standard MIDI 

Files that you’re dying to view and 
don’t need the features of a full-scale 
notation program, Show Tune could be 
just right for you. 

Dennis Miller is on lhe music fac¬ 
ulty of Northeastern University in Boston, 
where his tasks include telling the world 
about the joys of MIDI. 

• FROM THE TOP 

(continued from p.75) 

pedals, serve the same function as the 
mod wheel and sliders and can be 
applied to almost any parameter. In 
particular, expression pedals often are 
applied to the amplifier for overall vol¬ 
ume control, or the filter for timbrai 
control. They also can trigger the LFO. 
Some musicians modify their expres¬ 
sion pedals by spring-loading them, 
which makes the pedal a good substi¬ 
tute for aftertouch or the pitch bend 
wheel (though you only can bend in 
one direction). 
Switch pedals most commonly are 

used to sustain a sound after releasing 
a key, much like the sustain pedal on a 
piano. (In this situation, the EG be¬ 
haves as if the key is still depressed 
until the pedal is released.) However, 
these pedals are used in different ways. 
For example, you can program a synth 
to call up a different patch by stepping 
on a switch pedal. Some synths let you 
create a customized “chain" of patches 
that are called up sequentially each 
time the pedal is pressed. 
Also, you often can engage portamento 

with a switch pedal. This causes the 
synth to glide smoothly between notes 
instead of changing abruptly as differ¬ 
ent notes are played. The time it takes 
to glide from one note to the next is 
determined by the portamento time par¬ 
ameter. 

There are plenty of situations in 
which you need both hands for play¬ 
ing. For example, you might need to 
play a comping or lead part with the 
right hand and a bass part with the 
left hand. In situations such as these, 
pedals, aftertouch, key following, and 
velocity following are particularly use¬ 
ful, as you can’t manipulate the pitch 
bend wheel or mod wheel. You should 
keep this in mind when tweaking 
patches intended for live use. 

TH, TH, THAT’S ALL FOLKS 
Now it’s time for you to fire up your 
instrument. I think you’ll find it 
rewarding to create your own sounds, 
and your music will benefit from a 
unique sonic signature. Remember 
that experimentation is the key to 
understanding, so hit the edit button 
and start tweaking. 

EM a technical editor. Scott 
Wilkinson derives great satisfaction from 
tweaking as many parameters as possible. 
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• A MATTER OF TIME (continued from p. 63) 

3 or 4 ms if he wasn’t careful. 
What about instruments for which 

playing all the notes at the same time is 
essentially impossible, such as strum¬ 
ming a guitar? Nigel Redmond of Ear 
Level Engineering performed some 
subjective tests with the Strummer and 
Key Strummer HyperCard stacks he 
packages with his HyperMIDI extensions 
for the Macintosh. 

“I generally make the delay time 10 
to 20 ms between each note,” accord¬ 
ing to Redmond. “With five delays 
between the six strings, we’re talking 

bar to bar and from beat to beat by sev¬ 
eral milliseconds, even when trying to 
play straight time; 
• Drummers rarely hit two drums at 

exactly the same time. 
To illustrate the second point, look at 

Figs. 5 and 6. The top of the screen dis¬ 
plays the overall “loop” of a few measures; 
the larger scrawl below is a single isolat¬ 
ed hit. The highlighted section in Fig. 5 
illustrates a drummer hitting the kick 
drum before the hi-hat in a fairly slow, 
straight-ahead groove. Fig. 6 displays a 
sequence of hi-hat/snare/kick from a 

hip-hop groove with the 
snare highlighted in the 
middle. (I isolated parts 
of the composite sound 
both for the purpose of 
illustration and to help 
my own ears pull the 
sound apart. When 
played normally, they 
fuse into one overall per¬ 
cussive hit.) 
These figures display 

only one hit in the pat¬ 
tern. But as I studied 

FIG. 5: Kick hitting before hi-hat. 

FIG. 6: Hi-hat/snare/kick hit sequence. 

each hit, 1 discovered 
another trend. Drum¬ 
mers tend to do things 
in the same order. 
For example, although 

the drummer in Fig. 5 hit 
the kick anywhere from 
8 to 13 ms before the 
hat, he always hit the 
kick before the hat. 
Likewise, even though 
the same drummer was 
a little slow on the sec¬ 
ond hit of two quick 
kicks, he was always 
slow (not fast) by 

about a 50 to 100 ms span. The short¬ 
er span would be a quick strum for 
rhythmic playing, while the longer span 
is a relaxed strum. Of course, you can 
go much slower for arpeggiated chords, 
but anything more than a couple of 
milliseconds faster than this range 
sounds artificial. With no delay be¬ 
tween strings, it doesn’t sound like a gui¬ 
tar, regardless of how good the guitar 
samples are.” However, if the delays are 
under the Haas limit, they fuse into a 
piano-like chord and won’t sound like a 
guitar. 
What about drummers? I studied sam¬ 

ples of many different rhythm patterns, 
and found a couple of consistent trends: 
• Drummers vary their timing from 

roughly the same amount. This phe¬ 
nomenon repeated itself through 
many drummers and across many styles 
of music. In other words, good musi¬ 
cians may not be perfect, but they are 
not random, which is what the human¬ 
ize feature in some sequencers seems to 
assume. 

APPROACHES 
More than one musician suggested the 
following procedure for sequencing. 
If you need a solid time reference to 
lay down the initial tracks, play to a 
click or a tightly sequenced drum pat¬ 
tern. Once you have the first track 
down, turn the click or guide track off 
and overdub the rhythmic pulse (which 

typically is the drum or bass part) to 
fit the music. If the click is stopping 
you from getting the initial ideas down, 
turn it off and just play against your¬ 
self. Or, you can set up a click that falls 
on the offbeats so you’re not trying to 
land on that knife edge. Clicks and 
rhythm loops only keep the tempo con¬ 
stant; everything in between is expres¬ 
sion. (Speaking of expression, don’t un¬ 
derestimate what a well-phrased vocal 
performance can do to enhance the 
feel.) 
Trust your own performance to com¬ 

pensate for your instruments. Quanti¬ 
zation assumes that the slaved instru¬ 
ments are perfect (or at least repeat¬ 
able), which may not be the case. Per¬ 
haps sequencers eventually will include 
the ability to make timing adjustments 
based on pitch or absolute millisecond 
offsets (features currently provided by 
external boxes such as the Aphex Feel 
Factory and JLCooper FaderMaster). 
These features help compensate for 
late instruments and delay string 
strums or layered drum hits. Also, don’t 
underrate dynamics and accents; they 
may be more important than absolute 
timing. 
No matter what you try to do, unsta¬ 

ble clicks and randomly delayed notes 
from instruments can throw you off. 
Perhaps this is something that should 
be tested in equipment reviews. Some 
reviewers have attempted this already, 
but I rarely see it applied directly to 
the music that gets produced with the 
device. 
In the end, we must trust our own 

ears over anything else. A story from 
computer scientist Kent Crispin empha¬ 
sized this point. “Some time ago, I 
sequenced several pieces from the 
notebook for Anna Magdelena Bach. 
I was trying to make them sound 
‘good.’ It was a quite interesting exper¬ 
iment because some of the pieces sound¬ 
ed great when played in a completely 
mechanical way; fully quantized and 
no velocity differences. Other pieces 
sounded terrible; they really needed a 
human touch.” 

(I would like to thank all of those 
who contributed to on-line electronic 
discussions with me regarding this arti¬ 
cle. And special thanks to sample guru 
Bob Daspit.) 

MIDI pundit Chris Meyer keeps 
getting himself in trouble by asking—and 
then trying to answer—difficult questions. 
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ELECTRONIC MUSICIAN 
Classified Ads are lhe easiest 
and most economical means to 
reach a buyer for your product 
or service. For complete in¬ 
formation on prices and dead¬ 
lines call (800) 747-3703 

EMPLOYMENT 
OFFERED 

Let the government finance your 
new or existing small business. 
Grants/loans to $500,000. Free 
recorded message: (707) 448-
0270. (NS9). 

Sound Canvas & GS instrument 
owners—Earn royalties on your 
original GS standard sequences. 
We are distributors of quality 
MIDI songs. For details write: 
Bitstream Productions, Dept. E7, 
1314 S. Sumner St., Wheaton, IL 
60187. (708) 462-9954. 

EQUIPMENT 
FOR SALE 

Looking for used or new MIDI 
equipment? We’ve got tons of 
super clean Yamaha, Roland, 
Korg, Ensoniq, Kawai, and E-mu 
products in stock. Come in or do 
it all through the mail. Call, 
write, or fax for prices & details. 
Caruso Music. 20 Bank St.. New 
London, CT 06320, USA. (203) 
442-3600, Fax: (203) 442-0463. 

ATARI COMPUTERS $419.00 I! 

AKA! 8 MEG EXPANDER $599.00 

EPS16 ♦ TURBO KIT $385.00 

ENSONIQ / EMU / MAC. SCSI COMPATIR! F 
45 MEG $37900 HARDDRIVES 
105 MEG 5476.00 

44 MEG REMOVABLE 552500 

TECH UJAREFlCUSE 
IS TOUNO Rl> VOXBORO. MA. 02OX1 

_ 1-508-698-0142 

Computers for Musicians 
We sell Atari ST's & 
other computers tor 
sequencing, scoring & 
music video production. 

Computer Garden 
West Side Mall #50 

Edwardsville, PA 18704 

Call for our 
FREE 

Discount Catalog! 
1-800-456-5689 

DON’T GET BEAT 
'll Tun yeu need ojuipitunt call 

(800) 878-8882 
PHILADELPHIA'S LABGEST MUSICAL 

INSTRUMENT DEALER!!! 
STB SlrMT Nu^c 1033 Arel Bl. 

Pl>U<id«lplilo. F* 10107 

Mail order prices with knowl¬ 
edgeable, helpful people...major 
brands of MIDI-based music and 
recording equipment...E-mu 
Systems, Kurzweil, Akai, TOA, 
JBL, Lexicon, QSC, AKG, Carver, 
Ramsa, Panasonic, Fostex, 
Amek/TAC, JLCooper, Digidesign, 
all Macintosh, IBM, Atari soft¬ 
ware and interfaces. Sweet¬ 
water Sound, Inc., 5335 Bass 
Rd., Ft Wayne, IN 46808. (219) 
432-8176. 

Kurzweil K250—Excellent con¬ 
dition, studio use only, $3,200. 
Soundblocks A & C. plus 50 kHz 
sampling option. White Crow 
Audio. (802) 658-6475. 

Electronic Bow ForGuitar 

To Ordered (213)687 9946 VtSA.'MC Check/MO 
Heer Sound Products 611 Ducommun St LA, CaM 90012 

The THRU BOX THREE from Emerald Music... 

One Rack Space • 5 MIDI INs, 12 MIDI THRUs • No Programming 

The 421 OB features a standard Thru Box with ten ports—plus a second 
Thru Box section with four selectable inputs and two more ports. LEDs 
for each section lets you know when a MIDI signal is present. The Thru 
Box Three can simplify dozens of stage and studio situations. 
269.95—Introductory Price: $199.95 800 828-3837 

New, used, demo equip¬ 
ment. Largest selection of 
digital/analog recorders, 
consoles, outboard pro tools, 
sound tools, MACs, DATs, CD 
recorders, tube gear, 24-tk 
recorders. Trident, Tascam, 
Otari, Soundcraft consoles, 
Genelec, KRK, Tannoy, JBL 
monitors, Apogee converters, 
samplers, Lexicon, Sony pro¬ 
cessors, Eventide H3000, 
Microlynx synchronizer. Equip¬ 
ment leasing and systems spe-
cialists-new and used com¬ 
ponents. Call for current fax 
listing of equipment. EAR 
Professional Audio/Video, 
(602) 267-0600. 

Attention Mac 8< Atari users!! 
Now your Mac or ST can have 
the feel of a tape recorder with 
the Mac-K..AT or ST-K..AT remote 
controls from Friend-chip. Control 
up to 21 transport & edit func¬ 
tions (14 for ST) from this com¬ 
pact unit. Available now, Mac-
K..AT, $199; ST-K..AT, $135. Call 
(800) 726-6491, or send check/ 
MO to: Euro-stuff, 4455 Torrance 
BL, Ste. 159, Torrance, CA 90509 
(CA res. add 8.25%). 

ui 

St 

*0 

unit has a MIDI THRU output Send $229 95 COD or check. 

Now you can program your light show in your sequencer or 
foot controller. Control up to 1500W of lighting, flash pots, 
confetti launchers. This controller gives you 3 independent 
MIDI controlled lighting channels with dual outlets for each 
channel Channels can control upto 1500W and may be set 
to 128 intensity levels. Up to 16 controllers may be used on 

So so 

22 
gs 

• Sony/MCI • Trident • 
• Tannoy • Eventide • 
• Yamaha • Tubetech • 
• Fostex • Soundtracs • 
• Beyer • Roland • Akai • 
• Ramsa • Panasonic • 
Mini Lease Program 

New or used, trade-ins 24-60 
months with buyout option 
Î5K-25K no financials 
required min. 2 yrs in business. 

1-800-333-2172 

THEREMIN 
The original space-controlled 

electronic musical instrument, 

redesigned with 1992 technology 

by Bob Moog. New features include 

solid state analog and digital circuitry, 

MIDI, and choice of cabinets. 

Write, call or FAX for photo and specs. 

Big Briar, Inc. 
Rt. 3, Box 115A1, Dept. E 

Leicester, NC 28748 
Phone or FAX: 704/683-9085 

Road cases, unbelievable intro¬ 
ductory prices. Keyboard $72, 
racks $65, DJ coffin $129, many 
more. Write for brochure and 
nearest dealer. Island Cases, 
1121-1 Lincoln Ave., Holbrook, NY 
11741. (516) 563-0633, (800) 343-
1433. 

We want your used MIDI equip¬ 
ment and well-maintained record¬ 
ing gear. We’ll give you cash, or 
take it in on trade. Come in, or 
do it all through the mail. Call, 
write, or fax for prices and details. 
Caruso Music, 20 Bank St., New 
London, CT 06320. (203) 442-
9600; Fax: (203) 442-0463 

THE 
PRICE 

FIGHTERS 
OB 
Service, Selection 
& Prices that will 

KNOCK YOU OUT1 

•DAT RECORDERS 
•MIDI SOFTWARE 
•RECORDING GEAR 
•KEYBOARDS 

Call or write for free catalog! 

1 "800*348*5003 

the Woodwind & the Brasswind 
19880 State Line Rd 
South Bend IN 46637 

EM Classifieds (800) 747-3703 
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EQUIPMENT 
FOR SALE 

Original designers of cables and 
cable systems since 1976 now 
expanding as your partners in 
music Complete line of music 
accessories, lighting equip. 
Kawai, Waldorf, Steinberg-
Jones. Closeout on bulk Belden 
and Switchcraft. MC/Visa; For 
order/quote/cat. please call/ 
mail/fax to Synthe-Sound Mus¬ 
ical Products. PO 248, Shelburne, 
VT 06482. (802) 986 3277. 

The MIDI-Metro visual metro¬ 
nome translates MIDI clock into 
a beat you can see. Forget about 
click breakthrough. Forget high 
volume foldback, and even for¬ 
get headphones. Make the MIDI-
Metro part of your studio or 
stage set, and kick the click 
Call toll-free (800) 726-6491 now, 
or write to Euro-Stuff, 4455 Tor¬ 
rance Blvd., Ste. 159, Torrance, 
CA 90509. 

APO or FPO as a mailing address? 
Then call, write, or fax our spe¬ 
cial department for absolutely all 
of your new or used musical 
equipment needs. Worldwide 
delivery! Caruso Music. Dept. 
OS, 20 Bank St., New London, 
CT 06320, USA. Phone: (203) 
442-9600 Fax: (203) 442-0463 

Axis $260 w/case: Korg 6x8 
MIDI pbay, $100; DRT KCS 3.0/ 
Pro 24 ST, $95 ea. Juno 60/JSQ 
60/TR 606, $550. (601 ) 845-2822. 

Casio Closeout VZ-1 synths, FZ 
samplers, VZ-10M modules, digi¬ 
tal pianos, PG-380 MIDI guitars, 
ROM cards, piano modules, DATs, 
MIDI horns! (We also buy used 
Casio pro gear!) (414) 784-9001. 

Music Engineering Technology, 
Bachelor of Science Degree The 
only program in the country 
where you can learn MIDI from 
A to Z, synthesizer and sampler 
hardware and software design. 
Fully equipped individual MIDI 
workstations. Careers for music, 
electronics, and computer indus¬ 
tries. Accredited Cogswell Poly¬ 
technical College 10420 Bubb 
Road, Cupertino, CA 95014 (408) 
252-5550 

LESSONS For IBM PC 
Learn and Play Faster! Hiahly 
interactive! Vol. 1 Major Studies; vol. 
2 Minor Studies; Vol. 3 Jazz Modes; 
Vol 4 Jazz Chords Prices $49 95 ea 
For info write or call (516) 536-0298 
To order send check or m/o. 

Call 1-800-327-0209 

FAST FINGERS 
MUSIC SCFTMAM 

Box 741, Rockville Centre, NY 11571 

Videos for Roland Sound Canvas 
and Roland U20. Covers all func¬ 
tions and aspects of programming 
& operations. Sound Canvas 90 
min. U20 2 hr., 10 min., $39.95 
ea. Check or MO to: Video Instruc¬ 
tion Service, PO Box 1905, Simi 
Valley, CA 93062. (805) 523-8462. 

LEARN TO PLAY ANY 
KEYBOARD AND READ 
MUSIC OVERNIGHT !!! 
With this new and exciting 84 

minute video production 

’BEGINNING KEYBOARD* 
includes a fourteen lesson study 
book. Only $29.95 plus $3 JO s/h 

VHSonly CK-VISA/MC 
Phone (801)292-6331 
611 Lacey Way 
No. Salt Lake, Ut 84854/ 

Mirage sampler module, $575. 
360 systems MIDI bass module, 
$275. E-mu +1 piano module, 
$425. (206) 527-7077. 

INSTRUCTION 

Be a recording engineer Train 
at home for high-paying, exciting 
careers, or build your own studio. 
Free information Audio Institute 
of America. 2258-A Union St., 
Suite F, San Francisco, CA 94123. 

Frustrated 
with owner's manuals? 

Geta free copy of our catalog, which 
features tips and techniques books 
for equipment by Roland, Alesis, 
Yamaha, Casio, Korg, Ensoniq, 
Kawai, Kurzweil and Oberheim. 

All titles reviewed and guaranteed! 

BOOKSHELF 
6400 Hollis St. #12-N 
Emeryville, CA 94608 

(800)233-9604 - (510)653-3307 

PARTS & 
ACCESSORIES 

Electronic 

Accessory 
Specialist* 
expanders! 

CUSTOM BM 4 ATARI 
COM RUTEE SYSTEMS | 

EPSi6*nwAFRk 
IijeRASFkaca* iwi 

I125 ELEVENTH STREET 
RAMONA. CA 9206S ; 

^FREE 
CATALOG 
ORDERS 

□□uno 
LOGIC EPS-4X * $197 

TX18WX* $157 
TX81Z5X $119 
FZ-1 1MB $237 
AKAI 8MB ’ $567 
K200016MB* $537 
W30SCSI $174 

INIO 619/789-6558 
MX 6I9/789-4I7O 

SfTO/^ 
REMOVABLE DWE 
TMinorp« 

Ml! >] Card {679S 
Roland SCC-1 $394 
k Ad Lt) God 1000 Cal 

NEW LOW NUCES 
ON SOFTWARE I 

w uxsHiFríÑg 

REMOVE 
LEAD From Records & CD 

VOCALS 
Build this kit which removes lead vocals 
from standard stereo records, CD’s, 
tapes or FM broadcasts. Sing along with 
the background music at your own 
Karaoke party. Use with any home 
component stereo. Additional kit adds 
reverb to your voice, then mixes it with 
music Pre-assembled boards also 
available. Call or write for free Info. 

Weeder Technologies 
14773 Lindsey Rd. 

Mt. Orab, Ohio 45154 
k 513-444-2276 

PUBLICATIONS 
& BOOKS 

Factory-direct flight cases for 
keyboards, guitars, lights, amp 
racks, utility trunks, etc. Best 
quality; low factory-direct prices. 
Custom orders shipped in five 
days or less. Sound Engineering, 
(800) 837-CASE 

CHECKER 
’■=======" I x

’ Pinpoint trouble fast. LED lights 
when MIDI signal occurs. $7 ea. 

¡ 3 for $18. Send Money Order to 
I T»ch 21, 1600 B way, NYC 10019 

MT-32: Battery Back-Up 
Loss Noise & Distortion 

MT-32 OWNERS 
REAL WORLD INTERFACES 

50 Reverb Settings 
Front Panel Memory Access 
D110 Reverb Sounds 
Individual Outputs 

D-110: 5.4 db More Gain 
2.2 db Less Background Noise 
New Reverb Outputs 

D-10 & D-20: 5 4 db More Gain 
4 New Outputs 
Smoother Reverb 

Call for Free Brochure 
L.A. Custom Instruments 

1979 N. Lake Ave., Altadena, CA 91001 
(818)797-8529 _ 

^SONEX-SOURCE 
58 Nonotuck St, Northampton, MA 01060 

^foar Soar ce far Sora Fcoartico/Foax 
BEST PRICES-NATIONAL DELIVERY 
800-484-1003 «xl 0032 
ORDER 

MC/VISA Accepted 

413-584-7944 
FAX OR INFO 

jMUSIC SUPEP ME^ 

Memorize ANY music, quickly, easily .and 
with greater retention 

A powerful,new/evolubonary,easy to learn 
music memorization technique. 

Indudes method book and 86 min. tape 
Send $22 Plus $5 SAH to: 

MSM. PO Box 862.ISLINGTON MA 02090 
ORDER PHONE: 817-320-9542 

MG Subscriptions 
P.O. Box 75 

\ Jacksonville, OR 
à 97530 

mgUITARIST 
Unravel the mysteries. 
Discover new territory. 
Read MIDI Guitarist. 

Warren Sirota, Editor 

Published Quarterly: Send $26 US, 

$28 Canada, $34 elsewhere 

) I fora year of reviews, 

' « I patches, interviews, tweaks 

I I & tips. Visa/MC/US Checks 

(503) 899-1948 

Books.Tapes,Uideos 
Get our free catalog 
featuring resources on 

•MIDI .Instrument-specificguides 
• Synthesis & sampling 
• Drum machine patterns 
• Recording .Composition 
• Music business >A&R Lists and more 
All titles reviewed and guaranteed! 

BOOKSHELF 
6400 Hollis St #12-N 
Emeryville, CA 94608 

(800)233-9604•(510)653-3307 
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RECORDING 
SERVICES 

**A great deal!**Real-time cas¬ 
settes—Nakamichi decks, chrome 
tapes—the best! Album length 
$1.50/100. On-cass. printing/in-
serts avail. Grenadier, 10 Park¬ 
wood Ave., Rochester, NY 14620. 
(716) 442-6209 eves. 

Attention hard-beat techno/rave-
electronic dance composers and 
musicians! Looking for new 
artists to release in America and 
Europe. If your work is not ready, 
we also can produce the master. 
Send your demo tape to Tea¬ 
spoon Music, Attn: Peter R. 
Schleger, 200 Central Park South, 
New York, NY 10019. 

Send your sounds 
direct to disc. 

Finally. 

An affordable way to transfer your 

audio to compact disc. 

Get the latest in audio storage & playback 
technology 

All the benefits of tight l'A 
cues, digital storage, and V \ 
long lile on the most durable 
format available \ pÄ 

Sound Concepts^» "«,. 
Manhattan Beach. C A «02M Y \ 

Call for FREE brochure: \ \ 

(800) 524-5706, Ext. 135 \\ 

US'MOST 
COMPLETE FACUTY! 

• Cassette Duplication 
Compact Disc Production 
DMM Vinyl Pressing • Custom 

Graphics • Mastering Studios 
COMPLETE PACKAGES with state-of-the-art 
Neve Digital Mastering for CD, Studer & Lyrec 
HX-Pro Cassette Duplication. DMM Mastenng 
for Vinyl and a complete in house art 
oepartment ■ design, layout, typesetting, color 
separation Get THE BEST at no extra cost1

For a Complete Brochure , cal or write 

EUROPADtSK, LTD. 
75 Vanek Street. New York. NY 10013 
*(212)226-4401 FAX (212)9660456 

AUDIOPHILE 
QUALITY . 

••Cassettes duplicated **The high¬ 
est quality cassette duplication. 
Custom-loaded blank cassettes. 
Lowest prices. Visa/MC accepted. 
Call or write: Cup of Water Produc¬ 
tions, 13780 12th Road, Plymouth, 
IN 46563. (800) 242-2015. 

IF THE TAPE QUALITY SUCKS, 
THEY'LL NEVER HEAR YOUR MUSIC! 
HIGH QUALITY REAL-TIME 
PACKAGE SPECIALS!!! 
250 500 

Cassettes Cassettes 
with J-Cards with J-Cards 

$695.00 $1095.00 
REAL-TIME DUPLICATION PACKAGES INCLUDE 
■CHROME TAPES (TO C-32) . PROOF CASSETTE 
• CLEAR SHELL . mil COLOR J-CAR0 (4 X 4) 
■ ON SHELL PRINTING ■ OR 1 -2 COLOR J-CAR0 (4X6 5) 
- REALTIME DUPLICATION ASSEMBLY SHRINKWRAP 

1 - 8 0 0 - 3 9 3 - TA PE 
also 1,000 CD S COMPLETE • $2,695.00 

Total Tape Services 
Quality tape copies that sound like the master 

639 Clavaland St CHarwafr, FL 34616 J 

RECORDS, TAPES 
& CDS 

CDs direct from IC (Germany) 
recording artist Bill Rhodes 
Digital orchestra and "Jazzical" 
music. Send for brochure. 
Every 20th inquiry by mail gets 
a free sample CD! Quantities 
ltd. Jazzical-Digital, 1419 Quail 
Ridge Dr., Plainsboro, NJ 
08536. (609) 275-6476. 

SOFTWARE 
& PATCHES 

Canadian user groups. Sound 
Canvas (101 tutorials), Proteus, 
U220/U20, D-110. Module-spe¬ 
cific sequences. Martunes. 2586-
B Waterloo St., Vancouver, BC 
V6R 3H5. Martin, (604) 736-2434. 

Gig-proven MIDI sequences 
Top 40, 50s and 60s, country, 
standards. Macintosh, IBM, Atari, 
Akai, Roland, Kawai, Yamaha, and 
Alesis formats. Call or write for 
free song catalog and demo. The 
Works Music Productions, Inc., 
PO Box 22681, Milwaukie, OR 
97222. (503) 659-3964, or (206) 
254-3187. 

SY77 patches! Vol. 1—Film 
Textures, Vol. 2—Pianos, 
Organs, Brass, Strings, Guitars, 
Basses; Vol. 3—Pop/Synth. 
Each complete with over 375 
voices, patch list, and demos. 
$20 for 1, $35 any 2, $45 for all 
3! Check/MO to J2 Produc¬ 
tions. Box 291547, Tampa, FL 
33687-1547. (813) 988-7611. 

Best of the Real Book—IBM or 
MC300, MC500, MC50, MC500 
MKII Sequences Sound Mind 
About $0.30 per song. Send for 
free list. Demo $10, or top 160 
songs $50. Robert Williams, 520 
N. Pegram St.. Alexandria, VA 
22304, or call (703) 370-2943. 

Emax, Emax II, best performance 
samples, copyrighted, super 
memory efficient, over 70 titles, 
1,000-sound multi-sampled cas¬ 
sette Excellent quality, great 
prices. Stoklosa Productions, PO 
Box 13086, Pittsburgh, PA 15243. 
(412) 279-8197. 

CZ, VZ, TX-81Z, V50 users: 
Fresh sounds can make your 
old synth sound like new! 1-
hr. demo tape: $5, or call 
(201) 334-3546 for phone 
demo. Send check/MO, or 
write for info to: Charles 
Lauria II, Dept. E7, PO Box 
292, Towaco, NJ 07082. 

g MIDI Software 
" Tools for IBM 

► MIDI Programmer's ToolKIt 
Software tools, tech ref for Music Quest 
& other MPU-401 compatibles $39 95 

»>• Standard MIDI File ToolKIt 
File utilities & reference manual to read 
and write Standard MIDI Files $39 95 

► n Use with Turbo C, C++. Turbo Pascal 
Microsoft C, Quick C. Quick BASIC 

Call toll-free t-800-876-1376 
US/Canada 

(yjMusic Quest 
2I488I-7408 Fax2l4422-7094 
PO Box 260963 Plano. 7X75026 

IBM Users Group exchanges 
MIDI information, help & ideas. 
For free newsletter: Jeff. (813) 
697-2293. 

Drum patterns for HR16:B! 
Add new life to your drum 
tracks. Layered sounds, 
unusual tunings, killer per¬ 
cussion! Pop, rap, dance, 
house, island styles included. 
Specify DataDisk or cassette. 
$20 check/MO to J2 Produc¬ 
tions. Box 291547, Tampa, FL 
33687-1547. (813) 988-7611. 

DISCOUNT MIDI SOFTWARE 
@ FOR ANY COMPUTER MUSICIAN J] 
f^lBM Mac Atari Amiga C&4 Apple II GS 
AH MIDI SOFTWARE for SEQUENCING.NOTATION 
M Q X • C M S • INTE RFA CE S • X ay boerd i • Modul»« 
5QUNP/MÛAGEMENI QQQ-540-4907 
P O. BOX 3053 PEABODY. MA 01961 «Foreign 

SOB 531-6192 «Prie» Quot»« 'Open W—kendt! 

Send $2 for MIDI Buying Guide Catalog 

Bikey The Music jam t^e öu« improvise fazr, Onlv 
Performance Write Mehdies. and Phy Soh ■r \ 

Program Rui A Mi Nkey tramiams your PCi 
for Windows cwnpoter keyboard into a polyphonic rnuskal Imtniment 

Play Musk directly from a PC — Nkey allows any¬ 
one to play phenomenal instrumental musk and im¬ 
provisations directly from their personal computer — 
using a standard computer keyboard for input. 
NEVER Play Wrong Notes — Simply set the key and 
scale, and then begin playing & improvising. Nkey 
maps notes to the currently selected scale and key. 

Real-Time Accompaniment — Play any standard 
MIDI file as background through the Song Player. 
(Nkey now includes over 39 SMF song files.) 

Graphic Feedback — The graphk Kano display 
shows, in real time, the actual notes being played from 
the computer keyboard, providing direct feedback. 

Full Mixing Control Built-in 
graphk real-time Mixer allows 
full control over 8 separate tracks 
Patch and Volume settings for 
each track brought in from the 
Song File may be set individually. 

Sound Cards 6 MIDI Keyboards 
Nkey can output to your choke 
of Sound Cards (like Sound 
Blaster) and MIDI keyboards through any of a variety 
of MIDI interface Cards (such as the MPU-401 ). 

Aeqmres IBM compatible - y 

(Sound Blaster or AM» _£ VJL 11VÖ9 
To order, send check SOFTWARE 
for ¡¡9 k diskette the 
Or cod with your PO Box 28 • Waterford, Wl 53185 
VisaMattercard Demo Une (414)534 4309 
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« CLASSIFIEDS — 
SOFTWARE 
& PATCHES 

<SYFEX> reads SY77 disks. 
Displays all effects data on one 
screen for SY99 patch conversion. 
Helps with patch inventory. $24.95. 
For IBM. Stewart Systems. 62 
Club Dr., Southampton, NY 11968. 
(516) 283-3372. 

PtKFOKUAHCC tEQUEHCE* “ 

Over 1300 current Top 40, oldies, 

standard, and c&w songs for most 
brands of sequencing equipment. 

We're the oldest and still the best! 

Trycho Tunes are available at many fine pro 

audio/computer stores. 

Or order direct at: 

1-800-543-8988 
TRYCHO MUSIC INTERNATIONAL 
2166 W. BROADWAY ST • Suite 330 

Anaheim. CA 92804 
Phone (714) 826-2271 
FAX (714) 995-8079 

Box 680664 
Orlando FL 32868-0664 
TEL: 407-290-MIDI 

FAX: 407-291-2266 
BBS: 407-292-0444 

SEQUENCES by 
US-ART 

\ Past I Present 

Large library 

All formats 

Licenced 

'FREE CATALOG 

SAMPLER OWNERS 

MO 

; 
? 

We have the houimIn you need! 
Akai - S900/S1000/MPC-60 
E-mu- EMAVEMWII 
Erwrniq - EPS/EPS 16* 
Korg • DSS-1 'I n n, , V »*Iatm>r1 
Roland- 5-330/^55(^50/1-3(1 
I hna<-ord - ADS Sequential - P-3000 
Stnogs brass. pianos drums. percussion 
FX. Fairlights. and other classic keyboards 

(aD for FREE (-ATAUMi - Demo dink. AtaihMe. 

Sample« ell " Oren - CD-ROM Sow Available: 

\ Over 550 Mep oí Studio (hiaHh Sound»- 1299» 
Alao work» with Alrhron " and Sound 0rv<nrr " 

J 

; 

8700 Revi Blvd., Suite 101 * Northridp, CA 91124 
S 818-773-7527 • FAX: 818-773-9201 J 

Public Domain MIDI Software For 
Atari ST, Commodore 64/128, IBM 
Compatibles From $3.00 Per Disk. 
Write Today For Your Free Catalog 
Disk! Please Specify Computer Type. 

MIDI Software 
Post Office Box 533334 
Orlando, FL 32853-3334 
Telephone (407)856-1244 

Arranger's Tool 3. Searches for 
the right chord in any key Har¬ 
monizes your melody. Spells 720 
chords. Plays thru MPU401 com¬ 
patible. i/f. For IBM compat. $24 
+ $3 S/H. VHV, 24690 Saddle Pk. 
Rd., Malibu, CA 90265. (310) 456-
2207. CA res. add $2. 

Italian Sequences over 1,200 
Italian and international hits for 
IBM, Macintosh, Atari, Amiga, 
MC Roland, QX/SY Yamaha, or 
on stereo audio cassette and 
DAT. Duryan '90, via Vergam 9, I-
20092 Cinisello, Milano, Italy. 

SOUND MANAGEMENT BBS 

9494BBS 9494301 SAMPL FS • . — —— V - -w . 

ENSONIQ KM SAMPLES! 
send ci For huge disk list 

4 UICjABVlLS ONLINE 
midi demos|(>o6) DATA LINES 
SEQUENCES Ö49MIDI 949KHYS 

S>VZ7 DYNAMITE SOUNDS! 
o rw «i over zaœ Moots 
0 » Coa«c»œ n OVER 3800 MOOS 
aiifiSAVEI B-Ah ooll.<,on. OM.V CSOOSaiIH 
Ml F1 MOAev CACEA CA V.MV.V -U< 98 M 
vnuo. sound nns 

Korg T1-2-3/Korg 01/Wfd/ En-
soniq VFX/SD/EPS/EPS-16+Z 
Alesis data disk—Sequences 
from L.B. Music! Over 600 songs 
and no editing needed. Just load 
our disk and push play. Call for 
free demo kit at (800) 3LB-
MUSIC, or write us at: 51 Chart¬ 
er Oak Dr., Newtown Square, PA 
19073. 

MUSIC FOR THE IBM 
□ SEQUENCING ■ From $39 to $109 
□ NOTATION - $99 FREE CATALOG 
□ TRAIN MG- From $39. BEST PRICES 
□ MIDI & SOUND BOARDS- $79 

□ OPTRONICS ♦ (800) 950-MIDI Box 3239 Ashland, OR 97520 

Overlei, the expandable lib./edit. 
for IBM PCs. Currently supports 
the Proteus, U220, TX81Z, 
DW8000 w/more modules to 
come. S29.95 mcls. 1 free mod¬ 
ule $9.95 ea add’l module. Maile 
Works Programming, 47000 
Warm Springs Blvd., #380, 
Fremont, CA 94538, (510) 490-
6039. CA res. add sales tax. 

350 5th Avenue #3304 NY NY 10118 

IDI SEQUENCES 
TRAN TRACKS -qualify service. great prices 

& a large selection of popular songs. 
Al computer formats and most dedicated 

sequencers supported. 

ORDERS: 1-800-473-0797 :
Fax:(201)383-0797 
Technical Support: 
(201) 383-6691 -
Major credit 
card» 

Orig. jazz rock fusion IBM 
Standard MIDI File sequences. 
Import to your sequencer, assign 
your sounds & enjoy new, tight, 
crisp origs. 3.5 or 5 1/+ disc. Jeff 
Stover, 2711 Los Felices, Palm 
Springs, CA 92262. (619) 322-
0618. 

Macintosh users! Large selec¬ 
tions of MIDI public-domain/ 
shareware software. Various 
kinds of great MIDI software! 
$5/disk. Send SASE for catalog. 
MIDI Mac, 15568 Brookhurst St., 
Suite 234-E, Westminster, CA 
92683. 

Questar Sequencer 
for IBM compatible PC with MPU-401. 

Friendly pull-down menus, on-line help, 

48 tracks. Edit commands: copy, cut, paste, 

quantize, length, slide, fill, search/rtplace, 

transpose, undo. Event list editor, sysex 

librarian, MIDI File support, independent 

track looping, supports MQX-32/16/16S, 

MIDI & MTC/SMPTE sync, much more! 

Best value in MIDI sequencers for the IBM! 

Still only $49.95. 
S5 shipping Demo av ad able for $7.50 (credrted 

toward regular purchase pnce). NJ residents add 
sales tax. Write for free information. 

Questar Technology 
P.O. Box 295, Allendale. NJ 
07401 0295. (201)825 2182 

MONEY-BACK GUARANTEE 
The Best, Most Highly Organized 

Sound libraries Available! 
T-1/2/3 - 2 Seis . total 2.000+ \toices 
M3R ■ 2 Sets .total 2.000+ Voices 
Ml ■ 2 Sets.fatal 2,306 Voices 
MT-32 .1,001 Voices 
D-10/110/20 . 1,199 Voices 
D-50 ■ 2 Sets . fatal 2,194 Voices 
KI -2 Sets.fatal 2.113 Voices 
TX81Z/DX11 .2.250 Voices 
DX7/TX802 - 2 Sets .. .fatal 6.225 Voices 
ESQ-1 .2.095 Voices 

All libraries - $100 Each Set 
All Formats Avoiloole • Free Librarian Demos 

Visa MasterCard COO • Call Toda/ 

ManyMIDI Products 
213-650-6602 

Box 2519-EM, Beverly Hills, CA 90213 

Give your act a 
good kick in the gas..! 

Over 1700 sequences with I 
that off-the-record sound | 

Top 40 - Classic Rock - Jazz 
C&w - standards - Big Bands 

PhiK 
Wood, 
midi Hit/ 

Demo Classic Rock Disk $6 95 

3450 Granada Aw. Suite 50 Santa Clara, CA 9505! 

(800) 484-1096 ext. 3525 
lal'l (40«) 914-0194 • Fas (401) 914-0944 

Korg Owners—read/write/format 
or copy Korg disks on IBM PCs 
w/our Korg Diskette Manager 
(KDM) software, $22 Transfer 
sequences to/from Standard 
MIDI Files Each package 
T1/T2/T3 or 01/W FD includes 
KDM & costs $44. Yamaha and 
Ensoniq also available. Visa/MC 
accepted Giebler Enterprises, 
8038 Morgan Rd., Liverpool, NY 
13090 (315)652-5741 

KiELHEPRO IS THE PATCH KING! 
We have more quality sounds, for 

more instruments, than anyone in the 
entire universel ORIGINAL, 
USEABLE PATCHES. Sounds 

available on RAMS/ROMS/DATA 
SHEETS/AL ESIS DA TADISK/MA C 
& ATARI FORMATS. Thousands 
worldwide agree our sounds are 

incredible. AUTHORIZED DEALER 
KORG/ROLAND/DR. T/PASSPORT 
4 MORE! WE SELL HARDWARE 
TOOl Disks/RAMS/Cartridges 
Expanders for most instruments. 

Write or Call for FREE CATALOG! 
Kid Nepro Productions 
PO BOX 360101 (DEPT. E) 
Brooklyn, NY 11236 
718-642-7802/212-629-3708 
FAX # 212-947-0027 

For EM Classified 
rate information 

call Robin Boyce 

(800) 747-3703 

or Fax (510) 653-5142 

SUPERSEQUENCER! 
COMMODORE 64/128 

Excellent Multi-Track 
Sequencer and MIDI 
Interface for just $109 

for C64 & SI 19 for Cl 28. 
Other programs avail¬ 
able. Atari ST also! 

Call for free catalog. 
SOFT pacific 

12240 Perris BL. Ste 157 
Moreno Vly, CA 92557 

714/242-0454 

MIDI SEQUENCES 
All types of music available on 
most formats. Call or write for 
FREE catalog and demo tape 
Specify sequencing software 
and hardware. 

THE MIDI INN 
P.O. Box 2362. Dept. EM 

Westmont. IL 60559 
(708) 789-2001 
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WANTED TO BUY 

Wanted: Remote editor for 
MKS-80 Super Jupiter. Will pay 
top dollar. Sound Source Rec. 
(704) 889-9767. 

MISCELLANEOUS 

We Will Sell Your 
Electronic Music 
If you have composed original 
Electronic Music, there now 
is an avenue for you to get 

your music to market. 
• No up-front fees 

• You retain all rights 
• No exclusive contracts 
• For an application or to 
receive our catalog write: 

Af^Touch' 
Computer Musician Coalition 

1024 W. Willcox Ave. 
Peoria, IL 61604 

ELECTRONIC MUSIC DISCOVERIES 

EM Classifieds work! 
CALL (800) 747-3703. 

Integrated Digital Systems con¬ 
sulting and brokerage services 
specializing in digital recording 
and editing Recordable CD avail¬ 
able now Full range of services. 
Call (310) 478-4264, M-F, 9-5 PDT. 

Free-Manny's first-ever music 
catalog! Manny's brings 48th St. 
to your doorstep. Become a char¬ 
ter subscriber. Send name and 
address to: AudioTechniques, c/o 
Manny's Mail Order, #8, 1600 
Broadway, Suite 803, New York, 
NY 10019. 

Songwriters, musicians & artists! 
Protect your creations 1 Have 
them copyrighted/trademarked 1 

We do it for you; we're America's 
#1 entertainment service center. 
We also provide comp, demo ser¬ 
vices! For brochure, send $5 to: 
UNISAC, PO Box 215539, Sac¬ 
ramento, CA 95821. (800) 821-
7052. 

EM Classifieds are your 
best advertising buy! 

INGRAM MINISTRIES 
PRESENTS THE 

1992 

SCnCOLofthePSALHIST 

JULY 21-24 
DAYTONA DOD, FL 

It’s time to stir up your gift! Whether you 
are a music director, arranger, praise 
and worship leader, vocalist, instru¬ 
mentalist, choir member or record¬ 
ing artist, this four-day SCHOOL for 
the Electronic Church Musician will 
give you a new and fresh perspective of 
Christian music Classes...MUSIC MINIS¬ 
TRY EXCELLENCE, SEQUENCING, 
COMPUTERS AND THE CHURCH, 
DIGITAL SCORING /PRINTING. KEY¬ 
BOARD TECHNIQUES. SONGWRIT¬ 
ING...HOSTS Steve & Cheryl Ingram, 
Dony & Reba Rambo-McGuire, Eric 
Champion and more! WRITE OR 
CALL ® TODAY FOR REGIST¬ 
RATION INFORMATION!!! 

INTERNATIONAL SCHOOL OF 
THE PSALMIST P.O. BOX 10261 
DAYTONA BEACH, FL 32120 

1-904-322-0020 

PUT EM CLASSIFIEDS 10 WORK FOR YOU! 
Text rate: 

Fnhancements: 

Display rate: 

$8 per line (approximately 25-32 character spaces per line): seven-line minimum. Add SO.50 per bold word. Each space and punctuation 
mark counts as a character. $56 MINUMUM CHARGE for each ad placed. 

$10 black border, $15 for a grey screened background. $25 for Post Office box service. Charges are based on a per-insertion basis. 

$90 per inch (1 " minimum / /? page maximum). Logos or display advertising must be camera-ready, sized to EM column widths and specs. Freguency 

discount rates available: call for information. 

Special Saver rate: $25 for up to four lines, including first word in bold Only available to individuals not engaged in commercial enterprises. No additional copy 
allowable for this rate. 

Closing: First of the month, two months preceding the cover date (for example, the April issue closing is February 1). Ads received after closing will be held 
for the next month unless otherwise stated Cancellations will not be accepted after the closing date Copy changes and cancellations must be 
submitted in writing. 

Other requirements: Full street address (PO boxes aren't sufficient) and phone number must accompany all requests, whether included in ad or not All words to be bold 
should be underlined. Copy must be typed or printed legibly in standard upper/lower case. Copy in all capitals is not permitted. Publishers are not 

responsible for errors due to poor copy. Arrangement of characters may be altered in typesetting process due to space. The publishers are not liable 

for the contents of advertisements. 

The small print: 

Send Coupon & 
Payment To: 

Only ads dealing with music, computers, or electronics will be accepted. No stated or implied discounts allowed on new eguipment sales. Publishers 

reserve the right to refuse or discontinue any ad deemed inappropriate. 

Electronic Musician Classifieds: Attn: Robin Boyce. 6400 Hollis St, #12, 
Emeryville. CA 94608, tel (800) 747-3703 or (510) 653-3307, fax (510) 653-5142. 

Payment: Must be included with copy: check. Visa, MasterCard, or American Express accepted. Sorry, no billing or credit available. 

INSERT THIS AD IN THE _ 
ISSUE OF EM. 
Categories available(check one) 
□ EMPLOYMENT 
□ EQUIPMENT FOR SALE 
□ INSTRUCTION & SCHOOL 
□ PARTS & ACCESSORIES 
□ PUBLICATIONS & BOOKS 

RECORDING SERVICES 
RECORDS, TAPES & CDS 
WANTED TO BUY 

□ SOFTWARE & PATCHES 
□ MISCELLANEOUS 

ATTACH YOUR CLASSIFED AD COPY ON A SEPARATE SHEET, 
TYPED DOUBLE-SPACED OR PRINTED CLEARLY IN CAPITAL 
AND LOWER-CASE LETTERS 

Company Name _ 
Name_ 
Address (no P0 Boxes) _ 

City _ 

State _ Zip_ 

Phone( ) _ 
Signature _ 

Display($90 per inch) $ 
_ Lines @ $8 S_ 
(seven line minimum) 
_ Bold ® $0.50 additional $_ 
_ Border @$10 $_ 

Screen @$15 $ 
Special Saver Rate = $25 

TOTAL PAYMENT INCLUDED $ _ 
□Visa DMC DAmEx 
□Check/Money Order 1_ 
Card # _ 
Exp. -
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Passion and Predetermination 
Will expressive sequencing redefine the nature of performance? 

By Max Mathews 

^Modern electronics have 
changed recording techniques so much 
that it’s more accurate to describe CDs 
as being constructed, rather than 
recorded. Computer editing systems, 
long available in devices like the Syn-
clavier, now exist on inexpensive per¬ 
sonal computers. For synthesizer music, 
multitrack sequences provide the 
power of a multitrack studio at a frac¬ 
tion of the cost. The results are indeed 
rich. It is only a slight exaggeration to 
say that live concerts serve to share 
emotions between performers and 
their audiences, but for truly wonder¬ 
ful sound, few experiences top listening 
to a great CD on the super system in 
your living room. 
However, let us not abandon per¬ 

formance hastily. Possibilities already 
exist for electronic aids that can revo¬ 
lutionize the nature of performance. 

In order to appreciate these possi¬ 
bilities, consider the many real-time 
tasks facing a performer. For tradi¬ 
tional music, he or she must possess 
technique to accomplish the rapid and 
demanding information processing 
and motor control involved in trans¬ 
lating written notes into the move¬ 
ments required to play the instrument. 
Simultaneously, the performer must 
add expressive life to the performance 

by subtle variations in factors such as 
timing, loudness, and timbre. Finally, 
great performers also bestow a personal 
communication or “soul” to the music; 
they bring it to life. 
Although the real musical interest in 

the performance often lies in its pas¬ 
sion, the performer must learn tech¬ 
nique almost to the state of reflexive 
action before he or she can devote the 
conscious mind to expression and soul. 
How can electronics help the per¬ 

former? I believe one of the most 
interesting possibilities lies in supplying 
the performer the predetermined parts 
of music (over which he or she has no 
choice), so that the mind is free to fully 
concentrate on expression. In tradi¬ 
tional music, the predetermined parts 
are the sequence of notes—the score— 
specified by the composer. These pre¬ 
determined events can be represented 
as a sequence in a computer, so that 
the correct upcoming note automati¬ 
cally plays upon the performer’s next 
gesture. However, the timing, timbre, 
and dynamics of that note would be 
completely controlled by the per¬ 
former. This kind of program is called 
an “expressive sequencer.” 
Expressive sequences already have 

demonstrated their power as control 
programs for synthesizers. In this case, 
timbres are limited to those produced 
by a synthesizer, and although these 
are ever-broadening limits, they do not 
satisfy some musicians. But a new 
resource is here: A computer’s digi¬ 
tized sound files also are sequences, 
and there are no limits to the sounds 
that can be recorded on a sound file. 
However, there are important limits to 
which expressive changes can be made 
during the reproduction of the sound 
files in real time by the performer and 
his or her computer. 
At present, most computers only are 

fast enough to do time-domain trans¬ 
formations in real time. (The types of 
modifications done in a sampling syn¬ 

thesizer give a reasonable feeling for 
the potency of already existing and 
proven manipulations.) But soon more 
powerful computer chips will extend 
these limits to frequency-domain oper¬ 
ations such as vocoding. The combi¬ 
nation of unlimited sound files and fre¬ 
quency-domain transformations is 
mind boggling. 
But now let us return to my com¬ 

ments at the beginning of this editori¬ 
al and ask: What is the difference 
between playing a CD and performing 
a sound file? It seems that the defini¬ 
tions of reproducing prerecorded 
sounds and performing are a little 
blurred. Maybe deejays are as much 
performers as violinists, pianists, or any 
other sound-producing musician. Per¬ 
haps we need a new definition of per¬ 
formance. 

I propose that this redefiniton center 
on what the performer adds or changes 
about the sounds in the process of con¬ 
verting them from a dormant form to 
acoustic vibrations traveling toward the 
ear of the listener. My definition focus¬ 
es on communication between the per¬ 
former and the listener; that is, the 
soul of the music. 

Of course, definitions are less impor¬ 
tant than music. Musically, I believe 
performer programs will provide more 
possibilities for active (and pleasur¬ 
able) participation in the process of 
creating musical sounds. They also will 
allow the evocation of satisfying per¬ 
sonal interpretations of musical pieces, 
whether these pieces are scored on 
paper, stored as a sequence in com¬ 
puter memory, or stored as a sound¬ 
file on some disk. 
The future promises to be new, inter¬ 

esting, and different. 

Max Mathews, one of the 
founding fathers of computer music, is a 
researcher at Stanford University ’s Center for 
Computer Research in Music and Acous¬ 
tics (CCRMA). 
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Vocalist named 
Product of the Year! 

The Vocalist 

has two new fea¬ 

tures for 1992. Most 
Innovative Product 

of the Year and Most 

Innovative Effects 
Device from The 
Music & Sound 

Retailer Magazine. 
It’s the only voice 

processor that real-

The Music & Sound Retailer Magizine, 1992 Most Innovative Product of the Year. 
1992Most Innovative Effects Device in the category ofs ignal processor. 

to save time in 

the studio. 

No other har¬ 

mony processor 
can give you 

natural sounding, 

human voice har¬ 

mony and can 

compensate for 

off-key voices. 

If you want 

ly sounds like human voices, 

not like chipmunks. 

The Vocalist from Digitech 

delivers real voice harmony 

and pitch correction. It even 

remembers every song and 

never gripes about rehearsal 

time. 

The Vocalist is perfect 

when you need one or two har¬ 

monies for back-up, or when 

you need up to five harmonies 

award-winning harmony, check 

out the Vocalist from Digitech. 
Send $10 for the Vocalist Video Demo. 

ulOigïïech 
H A Harman International Company 

ç 1992 DOD Electronics Corp. 5639 South Riley Lane. Salt iMke City. Utah 84107/ (801) 268-8400, Int'l Eax (602) 672-6550 
Music & Sound Award Copyright. The Music & Sound Retailer Magazine. Testa Communications. 



Ok! Ok! Cancel! 
Until now, producing music notation on a computer 

meant choosing between two evils. Simple programs 

with limited capabilities or complicated programs 

designed for computer masochists, not composers. 

Composer's MOSAIC " reclaims the elegant artistry 

of traditional notation while retaining the flexibility 

of advanced computer publishing. Without an endless 

sea of dialog boxes or arcane tools. 

Just click-and-drag to position 

notes, stems, beams and 

articulations. They always retain 

their musical meaning. View and 

edit a voice as an individual part, condensed score 

and full score-all at the same time. Modify margins, 

staff layout, text and footers directly on the page. 

Enter lyrics wordprocessor-style and then auto¬ 

flow them below any voice. Slurs and ties re-shape 

with a click of the mouse. Unlimited undo and redo 

lets you experiment without losing your ideas. 

MOSAIC has both real and step-time MIDI input 

and playback and supports the MIDI Time Piece". 

Advanced features include complex meters, cross¬ 

staff beaming, unlimited multiple voices on a single 

staff, automatic meter and key change warnings, 

nested triplets and tuplets, and more. 

From complete symphonies to pop lead sheets, 

Composer's MOSAIC offers you the freedom to 

produce your manuscripts quickly and elegantly. 

Mark of the Unicorn 

Mark of the Unicorn, Inc, 222 Third Street. Cambridge, MA 02142 Phone 617 576.2760 FAX 617 576 3609 




