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eight separate data blocks. Some 
digital recorders combine data 
from two different channels into 
the same data block on tape, which 
means that each time you record a 
track, another track must be read 

takes to make the best-selling digital multitrack. The Alesis ADAT" Digital 
Audio Recorder's sound quality, sample accurate synchronization capability 
(ADAT Synchronization Interface), fiber-optic digital interface (ADAT 

TEC AWARD WINNER 
Voted Recording Product of the Year and 
Rest Recording Devic» Storage Technology. 

Die 8 track, 8mm helical scan format risks 
introducing errors into "safe" tracks each and 
every time you press record. 

nd with good reason. 
Alesis was founded on digital 
technology, so we know what it 

dy iàííí^é all over the 
world, Alesis has made more 
digital multitrack tape recorders 

20,000 ADATs 
* * * * Í*! rí. . * a 

into a buffer and actually rerecord¬ 
ed even though it is in “safe” mode. 

The ADATformat records each track discretely, as 
all professional multitrack recorders should. MultiChannel Optical Digital Interface), and wide range of peripherals 

available now, give ADAT owners the creative flexibility they need. 

5&6 I 78.8 ■ 
An 8 track. 8mm recorders helicat scan: then are only fin r audio data blocks, forcing each track to share a block with another 

6 I 7
ADATs wide 100-micron fracks offer an 
extra margin of safety for digital audio. 

The 8mm s 20-micron tracks squeeze more data 
into the same area, with little room for error. 

the growing list of leading companies focusing on industry compatibility 
by becoming members of The ADAT Group™, all mean that when you 
choose ADAT, you’re compatible with a vast array of music and audio 
equipment, now and in the friture. And, you're supported by a network 
of professionally trained Authorized ADAT Service Centers worldwide. 

The ADAT Format - made for multitrack 
ADAT records eight tracks of 16-bit linear, 48 kHz sample rate audio, with 
no data compression “tricks” or channel sharing. We chose Super VHS k 
(S -VHS8) tape as a foundation, then designed ADATs data structure and 
heads specifically for the rough-and-tumble, back-and-forth, punch-in-and-
out environment of multitrack recording. To make sure that recording one 
track wouldn’t disturb any other track, we divided each helical scan into 

Bigger is Safer 
Microscopic contaminants in the studio aren’t just pro¬ 
bable, they’re statistically inevitable. If the format can’t 
overcome them, they'll cause mistracking, noise, distor¬ 
tion, even total muting of the audio. Formats smaller than 
S-VHS are more vulno-able to contaminants, dropout, and 
misalignment, especially when exchanging tapes between 
machines. One 8mm digital format attempts to squeeze 

The Alesis Al-1™ADA T to AES/EBU and S/PDIF Digital Interface with sample rate converter lets yon transfer audio 
digitally Io or from the ADAT system and external units such as DAK CDs. and other digital recording formats 
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The Alesis AI-2™Multi Purpose Audio/Vide- Syn< hronùation Interface by Timeline (the leader in synchronization 
products) connects ADAT to the world of video, film and multi-media production using SMITE, 9 pin and 
Timelzne Lynx control protocols 

Focus on Compatibility™ 
Its revolutionary impact on the recording industry has made ADAT the 
de facto standard in digitel multitrack. The enormous _ the same amount of sound into one4enth 
number ofADAT users worldwide, the fact that Fostex has TnCdUât iFOUD™ the tape area that ADAT does. ADATs 
licensed the ADAT format for their own digital recorder, and S-VHS tape offers more total surface area 

to meet the demands of digital recording, and its wider 100 
micron tracks are five times less vulnerable to u^tmasfofi 
being derailed by dust. Because even though AMTu^nmm-) 
technology makes it possible to make formats smm hMi'aDcan 

smaller and smaller, dust stays the same size. ^rmal u i ( """ ' 
Actual microscopic comparison of the ADAT tape format and the 8 track, 
8mm helical scan format (enlarged approximately 100 times). 

i/ scan: ADAT tracks are safely separated into 8 discrete data blocks. 
(Both vertical dimensions enlarged for clarity) 



than any other company. 
More than Sony. More than 
Mitsubishi. More than Yamaha, 
Akai, and Tascam combined. 

L1H "CHORUS 1" 
00:25 :38 : IS More than just a tape recorder-

The ADAT System 
ADAT, when combined with the BRC™ Master Remote Control, is a 
complete digital recording and digital editing system with features 

ADAT/BRC digitally stores 
important session notes 
Instead of scribbling notes on cumbersene 
studio track sheets, the BRC lets you store 400 

Unlike anamg autblcxators, the BRC can 
recall 460points, Movable on each ADAT 
tape for later recall, so yon can keep your 
mntá on the project instead of having to 
remember minutes seconds and frames. 

that no other recorder, analog or digital, can 
match. The BRC isa full-function autolocator 
and MIDI/SMPTE time code chase-lock 

The ADAT MultiChannel Optical 
Digital Interface digitally transmits 
up to eight ADAT channels at once 
over a single fiber optic cable to any 
track on any ADAT in the system 

A fiber optic 
cable for digital 
connection is 
included with 
every ADAT. 

synchronizer. Plus, it controls digital copying 
between ADATs, like a disk-based recorder, 

but much simpler to use. 

without repatching,all in the digital domain. 
Now you can “fly in" that perfect vocal part to 
multiple locations in seconds, with absolutely 
no generation loss. And our new QuadraSynth™ 
keyboard has an ADAT digital interface so you can 
record it without ever leaving the digital domain. 

autolocation points, 20 Song start points, punch in and out points, MIDI tempo 
maps, SMPTE oilsets, and more in the two-minute data header of the ADAT 
tape. The BRCs alp >1 lanumeric display lets you name each cue point and song. 
It even has a handy built- in list of 16 standard cue point names you can edit 

The ADAT Worldwide Network 

Control, shown 
Meter Bridge, 

Tht 
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ADAT the most popular digita’ multitrack tape 
recorder in history. The recording professionals below don't 
endorse ADAT, they use it every day. Their credentials speak for 

Thousands of ADAT Worldwide Network™ multitrack recording group 
members are reaping the benefits of choosing The ADAT System. As 
WWN members, they are able to collaborate and exchange ADAT tapes 

with other talented musicians, producers, composers 
and engineers throughout the world. Alesis is 
proud that so many creative people worldwide — ¡¡ Jjs 
are using this American-made product, making 

supercharges your ADAT System by adding 
SMPTE and MIDI synchronization, storable themselves. Visit your Authorized ADAT dealer and see what the 
autolotation points, copy and paste digital 
editing and more. new standard in digital mnlfitrack recording can do for you. 

Dave 
Rouze 
Technical 
engineer for 
Larry Carlton, 
currently using 
ADAT to record 
all Larry 's live 
concerts. 
2 ADATs and a 
BRC. 

Jay 
Graydon 
Two time 
Grammyn Award 
winningdwelve 
nominations) 
producer, 
engineer, writer, 
and guitarist. 
4 ADATs and a 
BRC. 

Owen 
Bradley 
Country Music 
Hail ofF amer. 
Producer of many 
legendary country 
music artists. 
9 ADATs and a 
BRC. 

Francis 
Buckley 
One of the top 
dance and pop 
engineers in 
Hollywood. 
4 ADATs and a 
BRC. 

Web 
Staunton 
Grammy-
nominated chief 
engineer and 
studio owner. 
3 ADATs and a 
BRC. 

Mick 
Guzauski 
LA. 's leading 
platinum 
mixdown 
engineer. 
4 ADATs and a 
BRC. 

Andy 
Hilton 
Owner and 
Chairman of the 
largest pro-audio 
equ^pment-for-
kire company in 
the U.K. and 
Europe. Plenty of 
ADATs. 

Ray 
Benson 
One of country 
music s hottest 
producer'arranor/ 
writers. 3 ADAb 
and a BRC 

Russell 
Brower 
Two Emmys 
(eight nomi¬ 
nations). Sound 
Ä er and 

•er for film, 
television and 
major theme 
parks. 2 ADATs 
and a BRC. 

Tim 
Wilson 
Consultant and 
system designer for 
leading recording 
artists and 
songwriters 
Has installed more 
ADAT* than he 
remembers 

® Alens and ADAT are regwtered trademarks ofA lesis Corporation. 
Al-l.Al-2. BRC. RMB. QuadraSynth. ADAT Worldwide Network, The ADAT Group and Focus cm Compatibility are trademarks of Alesis Corporation. 
The ADA T Croup of manufacturers are de- eloping products that are fully compatible with ADA Ts digitakand sync protocols. They include Foster. 
TimeLine. Digidesign. Steinoergjoues.fi. Cooper, Apogee, Ampex, Synthax, Musonix, Soundtrax, Mark of the Unicom, Emagic and others. 
® VHS and S-VHS are registered trademarks ofJVC ® Grammy is a registered trademark of N.A.RA.S. All trademarks are the property of their respective holders 

Alesis Corporation 3630 Holdrege Avenue Los Angeles CA 90016 
adat Alesis 
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Recording Levels. 
Serious about your sound? Give it a new 

standard. Sony’s full range of Pro Standard DAT 

Recorders has the advanced technology 

your sound deserves. And if you’re looking for 

affordability, check out Sony’s new 

DTC-A7. With one-bit A/D and HDLC D/A 

convertors plus analog recording at 32, 44.1 and 

48 kHz, the DTC-A7 masters professional¬ 

quality recording for under $1000. Heard 

enough? Start recording at your peak level now. 

Call 1-800-635-SONY, Ext. DAT. 

Innovation At Work. 
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THE FRONT PAGE 

The Digital Glacier 
Digital recording systems are 
making their impact felt. 

on’t let anyone tell you otherwise: 
Slow-moving targets are tough to track. In fact, 
observing large-scale trends on a daily basis is like 
watching a glacier move; you know it’s going to 
make a big impact when it finally gets there, but 
you don’t hold your breath waiting for it. That’s 
the way musicians and the industry view the shift toward digital recording over 
the last few years. Everyone knew it was going to change everything, but no one 
was quite sure when it would run over them. 

Well, it appears the time has come, or at least it’s moved closer. Affordable dig¬ 
ital multitrack recorders, downright cheap DAT recorders, and more digital 
inputs and outputs than anyone ever thought possible are appearing every¬ 
where, showering the aural landscape with buckets o’ digital-audio bits. These 
developments aren’t new—digital recording has been available for a while— 
but now the trend is reaching critical mass. 

Making the transition to digital isn’t as simple as it first appears. For one 
thing, you must consider basic connections. You can’t just plug any digital audio 
output into any digital input; you’ve got to take into account different formats, 
different sample rates, and a whole new animal called word clock (see “The Dig¬ 
ital Puzzle,” in the May 1993 EM). The sometimes-too-pristine audio quality of dig¬ 
ital recorders also glaringly reveals any deficiencies you may have in other parts 
of your system. That older synth, last year’s signal processor, and your beloved 
Radio Shack mic may suddenly not sound as good as they used to. Once you move 
to digital, however, the new sonic and creative benefits will astound you. 

Inevitably, there will be some bumps in the road as we crawl toward the all-dig¬ 
ital age. Musicians will learn to work with digital gear, discovering the importance 
of such things as regular backups, and manufacturers will work to refine the 
technologies in their first-generation products. 
This month’s EM. which is being distributed at the annual Audio Engineering Soci¬ 

ety (AES) convention, pulls many of these issues together. The cover story, “Brave 
New World,” on p. 54, delves into the exploding phenomenon of low-cost, mul¬ 
titrack, digital tape recorders, examining the benefits and pitfalls of these new 
machines, and exploring which machine is best suited for various applications. 

Digital audio is significantly different than analog—it’s more than just a change 
in format—and once audio is converted into the digital domain, you can do 
lots of interesting things with it. For example, you can shuttle it around in a 
computer network. “Sound All Around,” on p. 70, explains the ins and outs of 
digital-audio networks, reveals how they’re currently used in high-end professional 
environments, and offers a glimpse into the future of these networks in small¬ 
er studios. 
The Reviews section includes in-depth evaluations of Tascam’s eagerly await¬ 

ed DA-88, the latest entry in the multitrack, digital tape recorder fray, and Sony’s 
baby DAT, the TCD-D7. It also examines one of the primary alternatives to dig¬ 
ital tape recorders, Digidesign’s Pro Tools 2.0. 
We’ve only begun our journey into the digital world. As we move forward, we 

expect to learn new techniques, uncover new products, and discover more cre¬ 
ative uses for the powerful new tools we have—and will have—at our disposal. 
There’s a lot of ground to explore over the next few years, and the trip promis¬ 
es to be a great one. 

In the mean time, watch out, the new ice age is coming. 
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/ POWER 

CON DENSER 
Studio Sound Even on Stage. 

C5900 Vocal 
Performance Condenser 
Microphone 

stands between yon and vont audience. 
With a Tri-Power condenser you’ll cut straight 

through. A Presence. Punch. Dynamic range. 

Everything that makes AKG condenser mies the 

studio standard the world over. All protected with 

a RoadTough housing that can take the abuses 

of life or. the road. A A new shape tliat’s great 

to hold. A new suspension that stops the rumble. 

The loudest monitor levels around. A Don’t 

settle for anything less. After all, compromise 

is the art of politicians, not musicians. 

AKG Acoustics, Inc. 
1525 Atvargdo St., San Leandro. CA 94577 
Phone: <51Q) 351-3500 Fac (510? 351-0500 

In Poweris a trademark of AKG Awxaict Inc 
AKG i* a registered tademark ot Akustische u Kmc-G»vâteCes.m bH. Au it ta 

All trademarks ara aoknowleoged 10S3 AKG Acoustics. Ire 

1M>NT 
"compromis 



MIO SRVS VOU CRU T 
HAVE IT ALL? 

— 

UI-3 rRRtJSUHl-ES 

630 SOUtHS 

PSP SOUPLES SrEREOPIRUO 

HrPERURvES h?lE ir all 

\Jí “Great sounds, a world-class 
\ sequencer, intuitive interface, 

and effects as good as any I've 

heard-it 's got it all!" 
Richard Hilton 

Keyboardist/Programmer 
with Nile Rodgers 

“C’est magnifique—a sound and 

flexibility you can ‘kang’ with for 

years to come! " 

Jason Miles 

Producer/Composer/ 

Synthesist 

\ Zr lhe 1 o'lUsfeatures are 

impressive-sort of ENSONIQ's 

‘greatest hits But more 

importantly, they are integrated 

logically and seamlessly." 

Craig Anderton 

Author/Musician 



You expect a lot from a keyboard 
today. Rich sounds. High-quality 
effects. Versatile sequencing features. 
Expressive controllers. And expansion 
possibilities for the future. 

But merely adding features is not 
enough — they must be integrated into a 
musical whole; one that becomes a 
vehicle for your artistic expression. 

Not ENSONIQ. Our new 
TS-10 offers the most complete 
combination of performance and 
composition features ever packed 
into one synthesizer. 

That’s what separates our TS-10 
Performance/Composition Synthesizer 
from the pack. Building upon our 
expertise in synthesis, sampling, effects 
processing, and sequencing we’ve created 
an instrument that will take you from 
first inspiration to final mix. 

To start with, the TS-10 has 300 
stunning sounds to play — from 
imitative to totally imaginative. 
Including our new Hyper Wave 
technology for evocative textures and 
“wave-sequenced” rhythmic grooves. 

When you need a special sound that 
only a sampler can provide, you’ll 

appreciate that the TS-10 can load and 
edit sounds made for our EPS/ASR 
samplers. Up to 8 Megabytes of sample 
RAM and an optional SCSI interface 
give the TS-10 a truly unlimited palette 

If a performance situation requires 
custom sound combinations including 
external MIDI sound sources, the 
TS-10 can deliver — with 300 Resets 
(3-sound combinations) and total 
control over those sounds. 

The TS-10 8 73 effects algorithms arc 
an extension of our powerful DP/4, 
with enhancements specifically designed 
for a multi-timbral synthesizer. We’ve 
added a tempo track to our acclaimed 
24-track sequencer, which has advanced 
features like percentage and swing 
quantization and auditionable edits. 

But it’s the integration of ail these 
features that makes the TS-10 such a 
pleasure to play ar d compose with. 
Musicians everywhere have found that 
you can have it all — just check out their 
comments. Then ask yourself, “Don’t I 
deserve to have it all?" 

We think you do. 
Call 1-800-553-5151 for your local 

Authorized ENSONIQ Dealer. 

ensoniõl 
The Technology That Performs 

“ Whee! Doggies! " 

Kevin Robinson 

A Satisfied Customer 

□ Yes, I want to have it all! Please send me more information on the ENSONIQ TS-10. 

Also, please send me information on 

Q KS-32 Weighted Action MIDI Studio 

—1 SQ Series Personal Music Studios 

□ ASR-10 Advanced Sampling Recorder 

Q DP/4 Parallel Effects Processor 

□ KMX Programmable MIDI Patch Bays 

Name 

Addie«» 

City State_ Zip_ 

Pkone ( )_ 
Mail to: ENSONIQ, Department E“37, 155 Great Valley Pirkway, 
P.O. Box 3035, Malvern, PA 19355-0735 



YOUR SOUND DESERVES THE BEST 

lexicon 
HEARD IN ALL THE RIGHT PLACES 

SO MUCH SOUND. 
SO LITTLE MONEY. 

What it we told you that the world-class "lexicon Sound" 
could be yours foe less than $399 - the same quality sound that's 
used on over 80% oí the commercially and artistically successful 
records and soundtracks? 

Meet Alex - it really is A Lexicon Digital Effects Processor 
-which means that if sounds phenomenal. And whatever 
instrument you play or console you use, you owe it to yourself to 
hear what Alex can do for your sound. 

We've given you great sounding reverbs way cool echoes 
and chorusing, wild flanging and spacious delays. You can adjust 
parameters (there's over 4,000 effects possibilities) and you can 
store your creations in the 16 user registers. 

Alex also features a footswitch input for stepping throigh 
the registers either sequentially or in your own customized 
"register chains" (to match a set list for example) - without 
needing MIDI to make it happen! 

Alex is the latest in a range of classic digital effects 
processors that can be heard in all the right places-from the top 
players to the finest studios 

Check-out Alex today at the finest professional audio 
dealers 

OUTPUT 

lexicon 

Lexicon Inc., 100 Beaver Stree-, Waltham. MA 02154 Tel: (617) 736-0300 Fax: (617) 891-0340 



LETTERS 

MAC SPEED 

In Bob O'Donnell's reply to 
John Ungaretti in the August 1993 
“Letters,” he stated that “all Mac se¬ 
quencerswill run fine on Mac Pluses,” 
then qualified this as applying only to 
“the essential task of recording and 
playing back MIDI messages.” However, 
because computer-based sequencers 
exist primarily for their editing advan¬ 
tages, this criteria is far too minimal. 
How quickly the software and hardware 
carry out editing functions can mean 
the difference between a productive 
and enjoyable session or a creativity-
sapping exercise in frustration. 
I’m currently running the latest ver¬ 

sion of a popular pro-level sequencer 
on my venerable SE. I do a lot of work 
slaved to SMPTE, and although my 
sequencer “will run” (even this is debat¬ 
able—1 have had playback lurch by 
opening an edit window during syn¬ 
chronized playback), the onscreen 
faders are so sluggish they are practi¬ 
cally useless. Also, screen redraws are so 
slow that any sort of graphic editing 
on-the-fly is impractical. I do not fault 
the software developers; they give us the 
features we ask for, and I realize it is 
time for me to ante up for a newer Mac. 
The sort of review Mr. Ungaretti re¬ 

quested—one that describes the per¬ 
formance of tarions pro-level sequencers 
on various Mac platforms in realistic 
pro-level situations—is a good idea. 
This wotdd be useful to your many 
readers who use their Macs for more 
than simply “recording and playing 
back MIDI data.” 

James Steele 
San Diego, CA 

BINAURALLY SPEAKING 

I spent 21 years as an engi¬ 
neer and voicing consultant with Ham¬ 
mond Organ Company, and I read the 
letter from Jeff Hadden and your re¬ 
sponse (“Letters,” August 1993) with 
mixed emotions. 
Music is seldom heard exactly as the 

composer wrote it, even by the musi¬ 
cians playing it. A listener seated front 
row, center of an audience is the only 
one who hears the music as the com¬ 
poser intended. The persons seated to 
the right and left will hear something 
different, due to the differing wave¬ 
lengths of the various instruments play¬ 
ing different frequency notes. 
Binaural reproduction through head¬ 

phones sounds as it would to some sin¬ 
gle person, seated “someplace,” ideal¬ 
ly front and center. Stereo reproduc¬ 
tion, on the other hand, sounds as it 
would to a person with perhaps ten or 
more ears spaced randomly, at dis¬ 
tances up to twenty feet apart. 

Binaural recording was the first multi¬ 
ple channel sound-delivery system avail¬ 
able to the public. One reason early bin¬ 
aural recording did not catch on is that 
early records had two side-by-side tracks, 
and it took a special turntable with two 
pickup arms to play them. 
I am glad that some people still have 

the sensitivity to appreciate binaural 
recordings. Stereo, while good, is a dif¬ 
ferent animal. 

Robert Mathias 
Brookfield, IL 

WHAT TO DO? 

I currently own a Boss DS-
330, having just up-dated from a 
Roland CM-32L, and enjoyed Andrew 
Schlesinger’s article “Colors for Your 
Canvas” (July 1993). 

I would like to know if I too can get 
my MT-32 sounds back from my DS-
330, as I lost a lot of Tones when I 
updated. The button sequences in the 
article were for an SC-55. 

Paul Bynum 
Durango, CO 

Paul—Unfortunately, the MT-32 sounds 
are only available in certain Sound Canvas 
products: the SC-55, SC-155, CM300.JW-
50, JV-30, and SCC-1. The Boss DS-330, 
the Roland SC-33, SD-35, SC-7, and RAP-
10 fully support General MIDI, but they do 
not include the original MT-32 Tones. Also, 
any MT-32 emulations in Sound Canvas 
products are only of the stock factory Tones; 
it is not a complete emulation. Any song or 
application (such as a computer game) that 
uses SysEx to customize MT-32 sounds can¬ 
not be accurately reproduced.—Bob O’D. 

DIGITAL TIMBRE 

I'd like to congratulate Larry 
“the O” Oppenheimer on his informa¬ 
tive article, “The Digital Puzzle” (May 
1993). I do, however, have an additional 
question that was not addressed in the 
article, nor have I seen it explained any¬ 
where else. 
How is the harmonic structure, or 

timbre, encoded in a 16-bit sample? In 
other words, how is the harmonic con¬ 
tent of a sample transformed into dig¬ 
ital bits, and where is this information 
located in the sample’s bitstream? 

Ken Meyer 
New York, NY 

Author Larry Oppenheimer responds: It 
isn ’l. Digital audio is stored as a series of 
samples, each of which is a number repre¬ 
senting the instantaneous level of an audio 
waveform at the moment of sampling. The 
digital sound’s timbre is contained within 
the amplitude changes, just as with an ana¬ 
log waveform. The sampling process doesn ’t 
alter the waveform or its timbre (at least 
theoretically); it simply converts the sound 
into a different format. 

Spectral information (i.e., harmonic or 
non-harmonic content) can only be obtained 
through analysis methods, the most famil¬ 
iar being the East Fourier Transform (FFT). 
Many sample-editing programs include 
some facility for performing “reasonable-
time” FFTs (not quite real-time, but taking 
only a few seconds or minutes to compute), 
and there are some excellent, though prob¬ 
ably pricey, pieces of test equipment from 
the likes of Brüel and Kjar or Hewlett-
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Packard that perform FFTs in real time. 

BIT BY BIT 

In purchasing a new CD play¬ 
er, I came across a series of Kenwood 
players that advertised 1-bit D/A con¬ 
version. Sony just introduced a new line 
of DAT decks, the Pro/Standard series, 
which offers 1-bit A/D converters. 

In regard to the number of bits, I was 
under the impression that bigger was 
better. The more bits, the more infor¬ 
mation expressed at one time, thus 
making the sound quality of a 16-bit 
digital audio system remarkably better 
than an 8-bit system. The way I under¬ 
stand it, it would be impossible for a 
1-bit system to get anything across. 
Please explain what a 1-bit conver¬ 

sion system is, and why manufacturers 
advertise it as a plus. 

Jacob Winkler 
Seattle, WA 

Jacob—I remember thinking the same thing 
when I first heard about 1-bit DACs. Digital 
audio systems represent a waveform as a 

series of numbers derived by measuring the 
instantaneous level of the waveform many 
times per second. CDs use 16-bits, and the 
instantaneous level of the waveform is mea¬ 
sured 44,100 times per second: In a Pulse 
Code Modulation digital circuit, the num¬ 
ber of bits (called the resolution) determines 
the number of steps between the lowest level 
(all bits=O) and the highest level (all 
bits = l), affecting the accuracy and dynam¬ 
ic range of the system. This implies that the 
more bits, the better. 

However, there is a tradeoff. As you 
increase the resolution, you also increase 
the accuracy and stability required of the 
circuitry. For example, a 16-bit system must 
be accurate to one part in 65,536; an 18-bit 
system demands an accuracy of one part in 
262,544. 
Another sampling technique, called 

Sigma-Delta Modulation, transmits one 
bit at a higher rate. For example, consider a 
light switch: When it's on, the room is bright¬ 
ly lit; when it 's off, the room is dark. If you 
turn the light on and off very quickly, any 
intensity can be achieved. Similarly, a 
stream of Is represents a fully positive level, 
while a stream of Os represen ts a fully neg¬ 

ative level; a stream of evenly alternating Is 
and Os represents a zero level, and other 
variations produce intermediate levels. 
Altering the sequence of Os and Is can thus 
produce any waveform. This technique, 
called time division, is inherently more 
accurate than multibit representations of 
the waveform's amplitude.—Scott IV. 

DIY FYI 

IVIi. Ryckebusch’s reply to 
my letter, “Room For Improvement” in 
your August 1993 issue is incorrect. 
Where Mr. Ryckebusch is finding his 
“extra gain of two” is beyond me, but 
any opamp reference book will show 
the formula for the voltage gain of a 
differential amplifier circuit to be Eom 
= EDifferential X Rout/Rln- Period. There 
is no factor of two in the formula. If 
Mr. Ryckebusch disagrees, I suggest he 
connect a floating source signal of a 
few millivolts at 500 Hz to the input of 
his amplifier and measure the output 
of the first stage. 
Now, about those input capacitors. 

Mr. Ryckebush responded, “Typically, 

• Al MIDIMA N MIDI Interfaces ¡re avaJabie separately or as Complete MIDI Interface Kits which 
include our "Gude lo Sequencers'" book for the PC or MAC and 2 - six foot MIDI cables 

• Al MIDIMAN Interfaces are FCC approved 

Portman PC \ 
• External Interfaces for PC's 

• Available in Parallel and Serial versions 

• No Power Supply Required 

• Perfect for Notebooks and Laptops 

• I In / I Out 

• Universal Windows and DOS Cakewalk drivers included! 

Mac Syncman 
2 In / 6 Out Mac Interface and Sync Box • Chase Lock Your Multi-Track to any 

Mac Sequencer • SMPTE to MIC Sync ■ Supports all SMPTE Formats! 

• Smart FSK Sync • Professional Quality SMPTE Regenerator 

• Jam Sync - Insures Retable Syncing • Includes: 2 Serial Thru Swithces, 2 Serial 

Cables, Rack Mount Kit. and Syncman Remote Desk Accessory Software, 

236 West Mountain Street. Suite 108. Pasadena. California 91103 • TeL: (818) 449-8838 • Fax.: (818) 449-9480 

Toll Free: 1-800-969-6434 • BBS: (818) 449-2019 • CompuServe: MIDIBVEN Forum 

MIDIMAN products are available at fine music, pro audio and computer stores worldwide. 
WmiDiman" 

Guaranteed for life. 

Macman 
I In / 3 Out MIDI Interface • Exclusive Señal Port Thru Switch - No need to 

unplug your printer! • LED Data Indicators • Serial Cable included 

• No Power Supply Required. 

MM4O1 
The Performance Standard. 

• Fully MPU-401 Compatible 

• Works at any buss speed 

• Free Simple Sequencer, 

• Sys Ex Librarian and 

MIDI Viewer. 

worldwide Bestsellers. 
HIGH PERFORMANCE MIDI INTERFACES FOR THE PC AND MACINTOSH. 
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Get LESS noise 
at NO extra 

COST! 

Buy an MC 834 
and receive the 

SHOCKMOUNT 
FREE of charge! 

Offer runs Oct. 1 thru Nov. 30, 1993. Contact your local dealer for further details! 

56 Central Ave, Farmingdale. N.Y. 11735 tel(516)293-3200 fax(516)293-3288 
540 Firing Ave. Baie d'Urfé, Québec. Canada H9X 3T2 tel(514)457-4044 fax(514)457-5524 
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THE POSSIBILITIES 
The Flex System from Rane: A Powerful New Approach to Modular Signal Processing 

F lexabihty, no matter how you spell it, 
/ means power. It’s the power to meet 

varied needs. To meet budgets with 
optimum performance. To efficiently ac¬ 

commodate system growth. Long into the future. 
Flexibility is the essence of Rane’s new FLEX 

System. The first universally compatible, cost 
effective, modular approach to signal processing 
and routing. With no special requirements. And no 
dead ends. 

Each Flex module is an HR (Half Rack) com¬ 
patible, UL/CSA/VDE approved, self-contained 
processing unit. Each capable of being EIA rack¬ 
mounted either horizontally or vertically, with 
inexpensive, readily available hardware. Or simply 
set on a shelf, stand-alone fashion. 

HIGH-POWERED COMPATIBILITY. Using 
standard 3-pin, ’A" or barrier strip connectors, 
FLEX modules are directly compatible with 
professional audio gear. And since they are remote 
powered—via Rane’s proposed power supply 
standard—troublesome ground loops, hum and 
agency approval problems are solved up front 
by design. 

ENDLESS POSSIBLE COMBINATIONS FOR 
CUSTOM DESIGNS. The FLEX non-exclusive 
modular concept makes it inherently expandable 



The FME15 Mi¬ 
croGraphic Equal¬ 
izer brings Interpolating Constant-G 
filter performance to the Flex line, 
pioneered by our full-sized GE 30 

and upgradeable. It boasts a 
large and growing number of 
functions and components to 
choose from. Mixers. Preamps. 
Splitters. Crossovers. Dynamic 
controllers. Equalizers. Ampli¬ 
fiers. Line drivers. And much 
more under development. 

And thanks to Rane’s efficient 
bus design, system wiring is 
greatly simplified in even com¬ 
plex mixing and splitting layouts. 

COST EFFECTIVE CAPABILI¬ 
TIES. Modular flexibility. Un¬ 
compromising performance. All 
without a premium price. That’s 
the FLEX System manifesto. 
There is no expensive main¬ 
frame to buy; you only pay for 
the functions you want, when 
you want them. 

Say, for example, you only 
need a 3 channel mixer with one 
channel of crossover. The FLEX 
System delivers. And when your 
needs expand, just add more 
modules. No need to obsolete 
old equipment for a loss. 
Whether you use two mod¬ 

ules or twenty modules, the 
FLEX System remains cost ef¬ 
fective. And supremely flexible. 
Year after year. 

SUPERLATIVE PERFORM¬ 
ANCE, RANE RELIABILITY. The 
design and performance of each 
and every Flex module is, in a 
word, superlative. Every model 
carries top-grade studio spec¬ 
ifications, utilizing the best com¬ 
ponents available. The result is 
unsurpassed performance and 
reliability. 

The FMM 42 Master Module not 
only provides Aux returns and mix¬ 
ing, but features extra mic and 
stereo line inputs with ducking 
capability for paging and other 
applications. 

For even more mixing flexibility, 
the FPM 44 Program Mixer allows 
4 separate mic or line inputs to be 
mixed to 4 output programs, with 
pre or post fade switch selection for 
the Aux sends. Both the direct 
balanced/unbalanced terminal strip 
and the DIN Flex bus inputs and 
outputs can be used simultaneously 
for easy expansion and integration 
into larger systems. 

Carrying on a fine tradition of 
innovative equalizer technology, 
Rane sets yet more new standards 
with the Flex Series. The FPE 13 
Parametric Equalizer provides 3 
separate bands, each capable of 

Our HR compatible modules may 
be compact, but they’re stuffed with 
more top-notch features than you 
would have thought possible. For 
example, the FMI 14 Mixer Input 
module measures only 1.75" x 
10.5", yet it boasts a - 128dB EIN 
mic stage, switchable phantom 
power, true 20dB pad, powerful 
3-way EQ section, insert loop, two 
source-selectable Aux sends and 
balanced master channel outputs. 
A single DIN cable, supplied with 
each module, routes the Master and 
Aux buses from unit to unit for quick 
and clean hook-up. 

model which has set new industry 
standards. Minimized fJter inter¬ 
action, smooth combined response 
and fully balanced three-pin and 
terminal strip input/ output are but 
a few of the features. Botn the FME 
15 and the FPE 13 also provide an 
exclusive Patch I/O jack which allows 
direct connection to an insert loop 
jack with a single 1A" TRS patch 
cable. 

The FAC 24 Active Crossover is 
the next generation to fol'ow in the 
respected footsteps of our AC 22 
and AC 23 designs. In addition to the 
proven 24dB/octave Linkwitze-Riley 
performance, the FAC 24 features a 
true 24-position frequency selector 
switch to provide plug-in card ac¬ 
curacy and repeatability with the 
convenience of a knob. Add to this 
a built-in CD Horn EQ section, 
electronic phase alignment, sum¬ 
ming LF input and three-oin high-

FLEX 

RS 
10802-47th Ave. W. 

Everett, WA 98204 

(206) 355-6000 

+15/-20dB boost/ 
cut, 2-octave down 
to ’Aoth-octave 
bandwidth range 
for notch capabili¬ 
ty, and a full 10Hz-
20kHz frequency 
sweep range for 
unprecedented 
flexibility. 

current balanced outputs, and 
you’ve got a powerful, flexible new 
crossover standard. 

This is but a sampling of the 
innovative Flex Modules to be re¬ 
leased this year. We encourage you 
to obtain separate, detailed data 
sheets on the many FLEX System 
modules. Then compare these with 
the best standard equipment avail¬ 
able. You’ll discover that FLEX offers 
the best of all worlds: compact, cost 
effective, flexible, uncompromising 
performance. 

MODULAR SIGNAL PROCESSORS 

ARE STAGGERING ! 



(Read this in a low voice with reverb) 

FIRST WE INVENTED THE MUSIC WORKSTATION 
The Ml, the world's first music workstation. 

THEN WE MADE IT BIGGER 
The Tl, a more complete version ofa  powerfid idea. 

THEN WE MADE IT BETTER 
The 01/Wfd, still the world’s leading workstation. 

AND NOW 

The New X3 
Power Music Workstation 

collection of orchestral and ethnic 
instruments from all over the world. 

Its equipped with a powerful 16 

Discover how far you can 
take your music with a special 
CD of original sequences created 
with the X3 that also includes an X3 

Korg, the acknowledged leader in 
music workstations, is proud to intro¬ 
duce another breakthrough loaded 
with the highest quality Korg sounds 
and features at an unprecedented 
price — the X3 Power Music 
Workstation. 

The X3 has 536 phenomenal 
sounds featuring a new acoustic piano 
plus new organs, guitars, drums and a 

01993 Korg U.S A 

track, 32,000 event sequencer. And 
another breakthrough for its class — 
a built-in disk drive. Plus Korg’s 
Dynamic Digital Multi-Effects 
System with 47 types of effects. It also 
has General MIDI with Standard 
MIDI File compatibility, too. 

If you’ve been looking for the most 
music workstation for the money, go 
to your Korg dealer and experience 
the powerful new X3. 

CD ROM Demo (Mac Compatible). Just send 
$2.95 for shipping and handling with your 
name and address to X3- CD, Korg U.S.A., 89 
Frost St., Westbury, NY 11590. 

Please send check or money order and allow 
four to eight weeks for delivery. Offer good in 
the U.S. only until 
February 28, 1994 or 
while supplies last. KORG 
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electrolytic capacitor values run high¬ 
er than rated specifications (+80%/ 
-20%)." However, the parts list calls for 
tantalum caps, which usually have a 
10% or 20% tolerance. And if he is that 
worried about leakage current, he 
should not be using 35-volt capacitors 
at 39 volts. 
One last point. For the common 

mode rejection to be effective down to 
60 Hz (that dreaded hum), the input 
capacitors in each channel must be 
matched to within at least 2% of each 
other. 

Les Cooley 
Director of Engineering 
Eltec Instruments, Inc. 
Daytona Beach, FL 

Author Jules Ryckebusch responds: Here 
is where my gain of two comes from: The 
input stage amp is a differential amplifi¬ 
er. There are actually two inputs that are 
added together (one in phase, one out of 
phase) before being multiplied by ten. Thus, 
a total gain of twenty. Les is right though: 
If I connected an unbalanced signal to 
one of the inputs, I would get a gain of ten. 
However, our microphone is actually send¬ 
ing two signals of equal amplitude (one 
180° out of phase) to the microphone pre¬ 
amp, referenced to ground. About the input 
capacitors: Their DC leakage depends on the 
applied voltage and capacitance value. I do 
stand corrected on the tantalum vs. elect¬ 
rolytic. By the way, Panasonic makes some 
nice, low leakage electrolytics these days 
under the “HFQ” part number. Leakage is 
on the order of .003CV microamps. Thank 
you for your letter. It is nice to know fellow 
engineers are keeping me on my toes' 

CD-ROM BOOKS 

Like many other folks, 
money’s tight, and I regret I can’t 
access the wealth of information from 
the Mix Bookshelf. Although the books 
are reasonably priced, I can’t afford to 
purchase all I’d like. With the develop¬ 
ments in multimedia and usage of the 
CD-ROM, have you considered offer¬ 
ing disks with compilations of some of 
your popular titles? Since disk prices 
are often lower than published book 
prices, I could take advantage of such 
an opportunity. 

Dana Negry 
Olds, AB, Canada 

Dana—According to Mix Bookshelf director 
Craig Wingate, the idea of a CD-ROM-based 

compilation of popular books is being con¬ 
sidered as a future offering from Bookshelf. 
Keep your eyes peeled .—Bob O’D. 

ERROR LOG 
August 1993, “Modern Manuscripts,” 
pp. 34-36: We accidentally omitted 
Softronics’ WinSong ($79), a 64-track 
sequencer/notation package for 
Windows. Notation scrolls during play¬ 
back, and dynamic marks (such as 
crescendos and diminuendos) are 
“live,” i.e., they affect playback. AJuke 
Box feature plays Standard MIDI Files 

or WinSong files from a playlist, and a 
telecommunications module connects 
you with computer BBSs that offer 
SMFs. Softronics; tel. (800) 225-8590 
or (719) 593-9540; fax (719) 548-1878. 

We welcome your feedback. 
Address correspondence to “Letters, ” 
Electronic Musician, 6400 Hollis 
St. #12, Emeryville, CA 94608. Pub¬ 
lished letters may be edited for space 
and clarity. 

LimeLlqht 
VGA Sequencer U 

• • • 

IS^^] 
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BeBcp Systems 
1-800-775-5557 
Fax 214-328-1092 
BBS 214-328-6909 

Only $99.95 

2«57 

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, MIDI Mixer, 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 today for 
more information. 

LimeLight requires MPU-401 interface, VGA color graphics, and mouse. 
P.O. Box 550363 Dallas, TX 75355-0363 214-320-2723 
Dealers: Distributed in the U.S. byj oe! Sampson MIDI Source 
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▲ MARANTZ CORRIO 
■ ■ arantz announced a new com- ¡ 
wl pact-disc recorder, the CDR610 
111. ($4,000), and has lowered the 
price of the CDR600 ($3,500). The new 
model offers all major functions of the 
CDR600, including analog and digital 
I/O, Red and Orange Book compatibility, 
and automatic and manual track incre¬ 
menting. 
New CDR610 features include true 

AES/EBU digital I/O; Cascade connec¬ 
tions for parallel operation of several 
units; balanced, +4 dBm or -10 dBu 
operation; and calibration pots for 
matching the digital meters to another 
reference. The recorder comes with a 
16-key, wired remote control that also 
controls CD players, cassette decks, 
and DCC recorders. The remote has a I 
parallel port to let external controllers 
and event-generators automate the 
recorder's major functions. A CDR600 
can be upgraded to full CDR610 func¬ 
tionality for $400. Marantz also is offer¬ 
ing 63-minute, blank media to CDR600 
and CDR610 owners for $15 per disc. 
Marantz Professional Products; tel. 
(708) 820-4800; fax (708) 820-8103. 
Circle #401 on Reader Service Card 

► SPECK MODEL 316 
peck Electronics is ship-
ping the Model 316 
($698), a 3-rackspace, 

16-channel, quasi-paramet¬ 
ric equalizer designed to 
operate with synths, sam¬ 
plers, and 16-channel mix¬ 
ers. Each independent channel offers 
three bands of EQ with ±15 dB boost/ 
cut controls. The low-band frequency is 
sweepable from 50 Hz to 500 Hz; the 
mid band ranges from 500 Hz to 5 kHz; 
and the high band extends from 5 to 15 
kHz. All three bandwidths are fixed. 
Each channel has a hard-wired EQ 

bypass with status LED. All inputs and 
outputs use unbalanced, %-inch jacks. 
Frequency response is rated at 10 Hz to 
110 kHz, residual noise at -89 dBu, and 
maximum input and output levels at +21 
dBu. Speck Electronics; tel. (619) 723-
4281; fax (619) 723-3294. 
Circle #402 on Reader Service Card 

▼ AQUILA MR2 

A
quila Systems is offering the MR2 
diversity wireless MIDI system 
($1,699). The system uses Spread 

Spectrum technology and an omnidi¬ 
rectional, monopole antenna, which 
permits reliable operation up to 300 
feet. You can select among eight RF 

channels between 902 and 928 MHz. 
The transmitter uses an external 
power supply, and the receiver can 
operate for up to an hour on 8.4V 
rechargeable NiCad batteries, three 
hours on 9V alkalines, and up to 
seven hours on 9V Ultralife lithium 
batteries. A low-battery indicator is 
included. The receiver can be rack¬ 
mounted with an optional kit. Aquila 
Systems; tel. and fax (215) 957-5450. 
Circle #403 on Reader Service Card 

▼ ZOOM 9050 

Z
oom's 9050 multi-effects processor 
($799) is a direct descendant of the 
company's popular model 9030. The 

new, half-rackspace signal processor 
uses a chain of nine specialized effects 
groups. A comp/limiter precedes distor¬ 
tion (five types), noise reduction, con¬ 
figurable EQ (graphic, parametric, or 
enhancer), amp simulator, two conven¬ 
tional effects modules (pitch-shifting, 
phasing, chorusing, flanging, delay, 
etc.), a special-effects module, and 

delay/reverb. 
The special-effects module produces 

combined effects such as Harmonized 
Pitch Shifter, Bend Chorus, Ducker, and 
Rotary Speaker. In Auto mode, the noise¬ 
reduction module tracks the input-sig¬ 
nal level and active patch, and automat¬ 
ically adjusts accordingly. The 9050 has 
55 preset patches in ROM and 198 in 
RAM, including all the 9030's presets. 
Samson Technologies (distributor); tel. 
(516) 932-3810; fax (516) 932-3815. 
Circle #404 on Reader Service Card 
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► KORG 13 

K
org released several new 32-voice 
polyphonic, 16-part multitimbral 
synthesizers. All use the same 

basic sound engine, which is almost 
identical to that in the 03R/W synth 
(They do not have the waveshaping 
feature of the 01/W.) All except the 
Audio Gallery include a digital multi¬ 
effects processor that offers real-time, 
dynamic parameter control. 
The X3 Music Workstation ($1,949) 

includes a 61-key, unweighted, Velocity 
and Channel Aftertouch-sensitive key¬ 
board; a 16-track, 32,000-note sequencer 
that can load and save Standard MIDI 
Files; a double-density, DOS-compatible 
floppy-disk drive; and two multi-effects 
processors. The 2U rack-mount X3R 
($1,699) is identical to the X3, but without 
a keyboard. 
The tone generator features 6 MB of 

ROM-based waveforms, comprising 340 
multisounds and 164 drum sounds. The 
sounds include new piano, organ, and 
orchestral samples and a selection of 
guitars, basses, and ethnic instruments. 
The 136 ROM-based presets include 
128 General MIDI presets and eight GM 
drum kits. The X3 has two banks of user 
program RAM, which can store up to 
200 Programs and 200 Combinations. 
The digital filters are not resonant, but 
offer a Color feature that uses filter¬ 
regeneration, but without oscillation; a 
company representative described this 
as "pseudo-resonance." 

The X3 offers a pair of slots for wave¬ 
form cards and the optional SRC-512 
program RAM card ($140), which adds 

two more user-program banks. The 
effects processors can produce 47 
effects (including chorus, delay, and 
overdrive), four of which can be used 
simultaneously. 
The 05R/W ($799) is a half-rack unit 

that offers the same sound engine, 
patches, and features as the rack¬ 
mount X3R, but without a sequencer 
and disk drive. In addition, it has an 
onboard MIDI interface for PC, Mac, 
and NEC PC-98 computers. 
The AG-10 Audio Gallery ($499) is a 

tabletop General MIDI sound module 
that offers 4 MB of sample ROM, 128 
ROM-based patches and one Multi set. 
Its effects processor offers reverb and 
chorus. The patches can be edited, but 
you must save your programs via SysEx, 
as there are no user program locations. 
There are two versions of the Audio 
Gallery: the AG-101 includes a PC-com¬ 
patible MIDI interface, while the AG-102 
has a Mac-compatible interface. Both 
come bundled with Passport's Trax 
sequencing/notation software. 

Last, and certainly not least, Korg is 
shipping the 76-key ¡2 ($3,899) and 61-
key ¡3 ($3,199) Interactive Music 
Workstations. The i series use the same 
sound engine and signal processor as 

the X3, but are distinguished by interac¬ 
tive accompaniment features that pro¬ 
vide preprogrammed sequence patterns 
(Styles). These Styles are designed as a 
compositional aid; they quickly create 
background tracks, while you focus on 
the melody and song arrangement. 
Each Style contains four variations, two 
intros, two fills, and two endings. Each 
variation consists of six tracks, includ¬ 
ing drum, percussion, bass, and other 
parts. They can be edited, combined, or 
looped and stored as a new pattern or 
Style. Korg offers a library of Styles to fit 
a variety of musical genres. 
The ¡2 and ¡3 have a 16-track, 40,000-

note sequencer, with the same functions 
as the 01/W's sequencer. In Backing 
Sequence mode, the units can record 
six backing tracks associated with the 
Styles, plus the user's button pushes, 
the chord progression, and eight addi¬ 
tional sequence tracks. The ¡2 and ¡3 
also have over 10,000 tracks of prere¬ 
corded, ROM-based sequences. Finally, 
¡-series instruments offer a program 
card slot and a disk drive that lets you 
save sequences, Styles, and patches. 
Korg USA; tel. (516) 333-9100; fax (516) 
333-9108. 
Circle #405 on Reader Service Card 

► BLUE RIBBON PATCHMEISTER 

T
he Blue Ribbon SoundWorks intro¬ 
duced The PatchMeister ($99), a 
universal editor/librarian for the 

Commodore Amiga. The program can 
store an unlimited number of Banks and 
Libraries and features setup "snap¬ 
shots," setup files, and SysEx attach¬ 
ments. Patches can be auditioned 
using a MIDI controller or the computer 
keyboard, in addition to special auto¬ 
audition features. 

The PatchMeister integrates with the 
company's Bars&Pipes Professional 
sequencer, and windows from both 

programs can be viewed simultaneous¬ 
ly. Drivers are provided for a wide vari¬ 
ety of gear by Alesis, E-mu, Ensoniq, 
Korg, Roland, Yamaha, and others, and 

you can create your own drivers. The 
Blue Ribbon SoundWorks; tel. (404) 315-
0212; fax (404) 315-0213. 
Circle #406 on Reader Service Card 
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• WH ATS NEW 

PC SOUND CARDS a a a a a 

▼ TURTLE BEACH SYSTEMS 

T
urtle Beach Systems introduced 
two new card-based products for 
PCs. The Tahiti Digital Audio Card 

($399) is similar to the company's 
MultiSound card, but without the syn¬ 
thesizer. A Creative Labs WaveBlaster-
compatible header is provided so a 
synth can be added later. Designed 
for multimedia applications, it uses a 
Motorola 56001 DSP chip to provide 
two tracks of 16-bit, 44 kHz recording 
to hard-disk. The card is bundled with 
Wave Lite software. 
In addition, Turtle Beach is shipping 

Maui ($199), a 24-voice, 16-part multi-
timbral wavetable synth upgrade card. 
The Turtle Beach-made synthesizer is 
General MIDI-compatible and has 2 
megabytes of ROM-based sounds and 
256 KB of user sample RAM, expand¬ 
able to 8 MB (for playback only). The 
WaveMaui software lets Maui load 
and play PC Wave files. Maui includes 
a Roland MPU-401-compatible MIDI 
interface. Turtle Beach Systems; tel. 

(717) 767-0200; fax (717) 767-6033. 
Circle #407 on Reader Service Card 

▼ ANTEX 

A
ntex is offering Z.WAV ($295), a 
wavetable synthesizer on an add¬ 
on daughtercard for the Antex 

Series 3/Model Z1 digital audio adapter 
card. Z.WAV uses the Ensoniq OTTO 
synth engine to provide 4 MB of 16-bit, 

44.1 kHz samples, programmed into 
128 General MIDI-compatible instru¬ 
ments and a GM drum set of 47 per¬ 
cussion sounds. The 32-voice poly¬ 
phonic, 16-part multitimbral synth is 
compatible with the Creative Labs 
SoundBlaster 16, providing an alterna¬ 
tive to Creative's WaveBlaster synth. 
The sounds are not editable. Antex 
Electronics; tel. (809) 338-4231 or (310) 
532-3092; fax (310) 532-8509. 
Circle #408 on Reader Service Card 

▲ MEDIA VISION 
■ wedia Vision announced the Pro 
1/1 AudioStudio 16XL ($499), a 16-bit 
Aï* sound card that features a 32-
part polyphonic, 16-part multitimbral 
Korg synthesizer. The synth uses the 
same chip set as Korg's 03R/W and 
Audio Gallery wavetable synths and 
produces 128 GM-compatible sounds 
and four drum sets. In addition, it 
includes a signal processor that pro¬ 
duces digital reverb and chorus. To 
top it off, Pro AudioStudio 16XL has an 
EM synthesizer, a game port, a SCSI 
CD-ROM controller interface, and a 
built-in MIDI interface. The card 
comes bundled with Dragon Systems' 
ExecuVoice voice-recognition soft¬ 
ware, Monologue for Windows text-to-
speech synthesizer, Passport Trax for 
Windows sequencing/notation soft¬ 
ware, and Media Vision's Pocket Tools 
audio recording and editing package. 
Media Vision; tel. (800) 348-7116 or 
(510) 770-8600; fax (510) 623-5749. 
Circle #409 on Reader Service Card 

► OPTIMA DESKTAPE 
ptima Technology Corp.'s DeskTape 
1.6 ($495) is a system extension for 
the Macintosh that allows SCSI-2 

tape devices (e.g., 4 mm data DAT and 8 
mm tape drives) to mount as 2 GB hier¬ 
archical file structure (HFS) volumes on 
the Macintosh desktop. This lets you use 
tape media as if they were other remov¬ 
able media. (The throughput is between 
180 and 500 Kb per second uncom¬ 
pressed.) You can write Finder copies 

via click-and-drag, directly open files 
(including large audio and multimedia 
files), view pictures and QuickTime 
movies, and print documents directly 
from tape. The software requires System 
6.0.5 or later, and takes advantage of 
System 7.1 WorldScript, which allows it 
to operate in 32 languages. It is compati¬ 
ble with many popular DAT and 8 mm 
drives and is bundled with Optima tape 
subsystems. Optima Technology Corp.; 
tel. (714) 476-0515; fax (714) 476-0613 

Circle #410 on Reader Service Card 
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The All New Kawai K Eleven Digital Synthesizer. 

Pressure Sensitivity: 
Like on the $2,050.00 Roland JV-80 

32 Voice Polyphony: 
Like on the$1,495.00 E-MU Proteus MPS. 

18 Bit DAC, 512 Different Waveforms, General MIDI, 384 Tone Banks, CD-like Audio Quality, 
21 Drum Kits, Monstrous Layers and Multiple Splits, 

Sound Quality richer and thicker than a stack of blueberry pancakes dripping maple syrup. 

Full Editing and Storage: 
Like on the $2,399.00 KORG O1W. 

32 Multitimbral Parts: 
Like nobody else. Yamaha’s $2,195.00 SY-77 has only 16 parts. 

2 MIDI Inputs: 
Like nobody else. Well, you could buy two keyboards to get this. 

MAC™ Interface: 
Like you’d pay an extra $99.95 for the MACMAN. 

55 Temperament Variations: 
Like nobody else. Roland’s $2,295.00 JW-50 has only 16 temperaments available. 

So, like, what are you waiting for? 

©1993 Kawai America Corporation, 2055 E. University Drive, Compton, CA 90220. (310) 631-1771. 
All Product Names and Model Numbers are Trademirks and Copyrights of their respective manufacturers. 
MAC is a Trademark of Apple Computen. Prices shown are Suggested Retail: Source: "Electronic Musician” April 1993. 

KWAI 
Digital Magic. 



Ten Reasons Why You Should Che 

1. 3. The DR4d can Another cool DR4d 

4. One concept 

2. Another problem with tape 

Up to four DR4ds can 

Tapeless Editing Jog/Shuttle 

Familiar Operation 

No Waiting 

Expandability 

is the time required to physically move from one 
point on the tape to another. Concentrating on your 
music is what’s important, not waiting for tape to 
shuttle back and forth. Never again waste such 
precious time: the DR4d allows you to instantly move 
to 108 different locations. Set up repeat sections, jam 
along with your tracks, then drop into record to 
capture it all while it’s still immediate, fresh. 

advantage is the ability to offer scrubbing of audio, 
like “reel-rocking”on analog decks - only with much 
better quality. Our Jog/Shuttle wheel lets you scrub 
through the audio at various speeds, forwards or 
backwards. So finding precise editing points is only as 
complicated as using your ears. 

manually or 
automatically 
from the front 
panel, or via 

footswitch. Like 
you’d expect. 

simultaneously record 4 tracks directly to standard 
SCSI-compatible hard disks, not tape. Tape 
recorders which use a cassette format (VHS, 8mm, 
etc.) have a huge problem: without at least two 
machines, you can’t edit. But even a single DR4d 
allows random access editing that tape recorders just 
can’t offer. Move, Copy, Insert, Copy + Insert, Move 
+ Insert, Erase, and Delete with ease. Edit with 
complete confidence, because if you try an edit but 
change your mind, the Undo function will instantly 
restore the previous arrangement. It’s a breeze to copy 
any part of a track and paste it anywhere on any track, 
even with a specified number of repeats. Or perhaps 
use the Insert commands to instantly slide track data 
in time against other tracks. This editing power 
encourages experimentation, and thus, your creativity! 
Imagine it. Do it. 

DL4d 
Remote 

be chained together to create a 16-track system, 
simply by plugging an optional cable between units! 
And the optional DL4d Remote makes it a snap to 

we did want to carry over from tape recorders is the 
user interface. Friendly, tape machine-style controls 
make the DR4d by far the easiest hard disk recorder 
to use. With dedicated buttons for Play, Stop, 
Rewind, Fast Forward, and so on, what could be 

simpler? If you’ve used an analog deck, then you 
know how to use the DR4d. Punch-

ins/outs can be performed 



jse the DR4r/ Hard Disk Recorder 

control all of them. An optional, factory-installed 200 
MB internal hard disk offers 32 track minutes of 
recording right out of the box. The DR4d can handle 
up to seven hard disks and supports seamless overflow 
recording across multiple disks. With enough disk 
storage space, you can actually record on all four tracks 
for an incredible 24 hours! 

6. 
balanced TRS 1/4” Input and Output jacks, easily 
switchable between -10 and +4 dBu levels, simplify 
interfacing with any type of console. The DR4d’s pair 
of digital I/O ports allow communication with other 
digital devices in the form of both XLR and RCA 
connectors (AES/EBU or Type II selectable), as well as 
provide DAT backup. And then there’s the supplied 
SCSI port for access to external hard disk drives. Just 
plug and play! 

Excellent Connections 

I You’ve got Options And affordable 
ones, at that. For digital access to all four channels 
simultaneously, the IB110D provides the two additional 
AES/EBU ports. For SMPTE timecode applications 
(slave or master), the IB112T is installed in seconds. 
The IB113M interface gives you MIDI In, Out, and 
Thru, and the IB111S is a second SCSI port which will 
allow connection to computers for visual waveform 
editing and magneto optical drives for data backup. 
© 1993 Akai/IMC 
Specifications subject to change without notice 
Consult your Acai dealer for information on compatible hard drives 

8. 
dedicated digital audio product, rather than an add¬ 
in board for a computer. It’s a tool designed for a 
single purpose: to record and edit audio precisely, 
effortlessly, and affordably. We think you’ll agree 
that it succeeds on all counts beautifully. 

Dedicated Design 

9. The DR4d contains Sound Quality 
Akai’s own advanced digital technology, including 
super-clean 18-bit 64x oversampling A/Ds and 
advanced single-bit 8x oversampling D/A convertors 
with 18-bit resolution. Industry standard sample 
rates include 48, 44.1, and 32kHz. In short, the 
quality is superb and with a full 96dB dynamic range, 
you can rest assured of always sounding your best. 

Simply put, the DR4d is the 
best value in digital recording today. For the first 
time, the nucleus of a professional quality 4-track 
hard disk recording system can be yours for only 
$1995.00! Just add internal or external hard disks, 
and you’re ready to use our latest masterpiece for 
creating your next masterpiece. 

$1995.QQ 

AKAI 
DIGITAL 

P.O. Box 2344 Ft. Worth, TX 76102 
(817)336-5114 Fox 870-1271 



M weal Irjtru rente, P.O Box 66«, Buena Pirk. California S<t22-66(W. YAMAHA 

Sound will obey. 
1 he dog will never be the intelligent, obedient and loyal 

servant you would like him to be. Your music, 

however, will do whatever you want. How come? 

Quick Edit. It’s a node oí programming in the 

SY85 AWM synthesizer. It allows you to, very simply, 

create any sound you can imagine. How simply? 

You can layer,, split, and cross fade up to four voices at 

once. Eight control sliders let you modify any parameter 

you .ike. It's easy and its quick, hence the name. 

You need more control’’ While playing live those same 

sliders can modify the effects, filters, attack, release, 

and balance, all in real-time. And the SY85 has SIMMs 

as well as battery-backed, expandable RAM. MIDI 

capability and, of course, our distinctly superior sound 

quality and playability. It is, after all, a Yamaha. 

Would you like more information? Call us. Obediently, 

we ll send you our brochure. 

1 -800-932-0001, extension 100. The SY85. 



• W H ATS NEW (continued from p. 20) 

▼ SPECTRAL SYNTHESIS AUDIOPRISMA 
pectral Synthesis is shipping 
AudioPrisma ($3,995), a PC-based, 
hard-disk recording system that

records and mixes twelve channels of 
digital audio on 96 virtual tracks, using 
one ISA-bus card. Multiband paramet¬ 
ric EQ is provided on all active chan¬ 
nels. In addition, signals can be routed 
between tracks through 24-bit internal, 
real-time digital effects, and effects 
sends and returns let you send signals 
to external processors. 
The system provides 8-channel digi¬ 

tal I/O with the addition of the MAX 880 
external box ($1,985), which converts 
the company's Spectral Multi I/O into 
four stereo pairs of S/PDIF. Analog I/O 
is available with the addition of the 
ADAX 8818 ($3,795) for eight channels, 
or the ADAX 4418 ($2,395) for four chan¬ 
nels. The board itself, which includes 4 
MB of RAM standard, supports stereo 

burst connections is included. 
The Prismática software (which 

evolved from Spectral's StudioTracks 
2.0) runs under Windows 3.1 and inte¬ 
grates with Mndows-based sequenc¬ 
ing programs. In addition to its Multi¬ 
track Editor, Playlist Editor, and Tape¬ 
deck windows, the program offers auto¬ 
mixing and supports real-time recording 
to removable media, including magneto¬ 
optical disk. The system can back up to 
MO, DDS 4 mm DataDAT, and Exabyte 8 
mm digital tape. AudioPrisma is data-
and media-compatible with Spectral's 
AudioEngine, and the two systems can 
be networked. 
AudioPrisma requires at least a 25 

MHz, 80386-based PC (33 MHz 80¿86 
recommended), with 4 MB of RAM, 
Windows 3.1 or Windows NT, and an 
ISA bus slot. Spectral Synthesis; tel. 
(206) 487-2931; fax (206) 487-3431. 
Circle #411 on Reader Service Card 

digital AES/EBU or S/PDIF 
I/O via isolated %-inch TRS 
jacks. (RCA adapters are 
included.) 
Other noteworthy fea¬ 

tures are true chase-lock 
synched directly to SMPTE 
time code, MTC, and black 
burst; built-in SCSI control; 
and RAM-based (non-de-
structive) editing. A ^-rack-
space breakout box for 
SMPTE, MIDI, and black-

► SOUNDCRAFT SPIRIT FOLIO SI 

S
oundcraft introduced two new 
Spirit Folio-series mixers. The Spirit 
Folio Si ($725) is an 18 X 2 board 

designed for keyboard mixing, submix¬ 
ing, and A/V suites. Six stereo input 
channels provide 3-band, fixed EQ, and 
two stereo input channels have 2-band 
EQ. The remaining two input channels 
are monaural and include a mic preamp, 
48V phantom power, a highpass filter, 
and 3-band EQ with swept midband. 
All eighteen channels have 60 mm 

faders; two aux sends (one switchable 
pre/post-fader, the other post-fader); 
balanced XLR and %-inch inputs; and 
latching, PFL soloing. The aux master 
buses also have soloing. The tape 
returns can be routed to the mix and 

used as extra inputs. The L/R masters 
have insert points and 12-segment LED 
bar-graph meters. The Folio Si comes in 
7U rack-mount and tabletop versions. 

The Spirit Folio 4 tabletop mixer ($1,795) 
offers twenty inputs—twelve mono and 
four stereo channels—and four sub¬ 
groups. The mono channels include 3-
band EQ with sweepable mids; mic pre¬ 
amps; and balanced XLR and %-inch 
inputs. The stereo channels have 60 mm 
faders and 2-band shelving EQ. The EQ on 
all channels can be switched in and out. 
The aux section provides four mono 

aux sends, two stereo sends (eight 
sends total), and four stereo returns. 
Aux sends 1 and 2 are prefader, Aux 3 
is switchable pre/post, and Aux sends 4 
through 8 are post-fader. A pair of bar-

▼ SOUND TRAX PC CONNECTION 

S
ound Trax Studios announced PC-
Connection ($695), a PC card with 
software that provides computer 

control of the Alesis ADAT. Designed 
for editing audio for film and video post¬ 
production, the system lets you edit 
sound effects and dialog with SMPTE 
lock, CMX list auto-assembly of audio, 
and auto-locate. It also offers machine 
control that lets the ADAT chase video 
and audio tape recorders. Sound Trax 
Studios; tel. (800) 959-9722 or (818) 842-
6300; fax (818) 846-3757. 
Circle #412 on Reader Service Card 

▲ SAMSON Q5 

S
amson introduced the Q5 head¬ 
phone amplifier ($169). The half¬ 
rack unit provides five independent, 

500 mW (into 160Q) headphone outputs 
I with individual volume knobs. The unit 

also has a master input-level control 
and a mono/stereo switch. The rear¬ 
panel Stereo Link jack lets you daisy¬ 
chain multiple Q5's. Samson Tech¬ 
nologies Corp.; tel. (516) 932-3810; fax 
(516)932-3815. 
Circle #413 on Reader Service Card 

graph VU meters monitor the mix output 
and a pair of peak meters monitor 
either the mix, tape return, stereo 
return, stereo aux buses, or group out¬ 
puts. PFL soloing is provided on all 
channels and AFL soloing on the aux 
masters. Each mono input fader has a 
peak LED. Soundcraft USA/JBL Pro¬ 
fessional; tel. (818) 893-8411; fax (818) 
893-0358. ® 
Circle #414 on Reader Service Card 
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BAND-IN-A-BOX™ 
INTELLIGENT SOFTWARE FOR IBM (DOS & WINDOWS), MAC & ATARI 

(BONUS!! Band-in-a-Box IBM version now includes BOTH the Windows AND DOS version for the same price!!) 

$29 

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. 

Upgrades & add-ons 
Upgrade or Crossgrade (Windows/DOS/MAC/ATARI). 

I 'CrossGrades 'are for users who need a version for a different type of computer) 
Midi-FakeBook with melodies (100 songs on disk). 

Styles Disk If2 (25 new styles for Version 5). 

New!Styles Disk #4. 

Any 2 of Above... 

Any 3 of above... 

leg. Upgrade to Windows + Styles Disk #4 = $49) 

- FINALIST -
PC Magazine Award 

for Technical Excellence 

Requirements: 
IBM-DOS: 640K. MIDI interface or soundcard <mwi.sect mm.scz. torco rnmci voretravAPi ami 
IBM-Windows 3.1:2mb memory. Any MOI interlace or soundcard 
MACINTOSH: 2mb memory, system 6 or 7 deduced version for Imb available) 
ATARI: I040ST/STE/MEGA/TT (reduced version for 520 users available) 

AFTER HOURS/ENTERTAINMENT 
Band-in-a-Box 

PG Music 

Band-in-a-Box Prices 
New customers 
Band-in-a-Box Standard Edition (24 styles)... 
Band-in-a-Box PRO version (75 styles). 

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 

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 instrument styles using the StyleM aker™ 
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! 

From PG Music The makers of The Jazz Guitarist, Band-in-a-Box, PwverTracks, The Pianist 

Phone orders: 1-800-268-6272 or 1-416-528-2368 ViSA/MC'AM£X/cheqee.'mo/¡x>A Fat 1-416-628-2541 
(to hear recorded demo 1-416-528-2180) 

PG Music Inc. 266 Elmwood Avenue Suite 111 Buffalo NY 14222 

UPGRADE OFFER FOR EXISTING BAND-IN-A-BOX USERS: 
Basic upgrade to Band-in-a -Box Pro for Windows - $29 

Complete Upgrade including new 5 instrument styles disk #4 - $49 

BONUS!' Band-in-a-Box IBM version now includes BOTH the Windows AND DOS version tor the same price!! 

STYLES DISK #4 ( Mac/Atari/IBM) $29 
34 Hot new styles for Band-in-a-Box 

We've made our best styles disk ever, most utilizing 5 instruments at a time, 
(bass/drum, piano, guitar and strings! This disk Supercharges your Band-in-a-Box program!! 

9 NEW JAZZ STYLES I 
(Charleston, Dixieland, Fats Waller. Jazz Quintet, Jazz Fast, Lui Prim Style. Tango. Jaco 5, ChaCha 5) 

8 NEW COUNTRY STYLES I 
(Chet.Ciyin, Country Ballad, Country Contemporary,Floyd Piano, Ozark. Folk, J Cash 5) 

7 NEW POP STYLES I 
(Breezin, Larry. Grover, kladrman Piano, St. Elmo. Yesterday. Georgia Style. On Boardwalk) 

4 NEW “OLD POP" STYLES 
(Suprêmes, "Sam Cook " Style. J B Goode, Fats D) 

6 NEW ETHNIC/MISC. STYLES 
(Gumbo, Klezmerl. Klezmer2, March_12. March_16, Mozart) 

Automatic Accompaniment has arrived 
...and just got better with Version 5 

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 

DownBeat - the #f Jazz Magazine says. 
“Band-in-a-Box is the most significant contribution to 
Jazz Education since Jamey Abersold Records. ” 

“Band-in-a-Box is an amazing program" 
KEYBOARD MAGAZINE Aug. 1992 

“I am in awe. I didn’t think that such an incredible 
program could even exist. This software is a dream come true. " 

PC JOURNAL Sept. 1992 

$29 
$29 
$29 
$49 
$59 

$59 
$88 

NEW! Band-in-a-Box Pro for Windows $88 
The award winning Band-in a-Box automatic accompaniment program is now available for 
Windows 3 1. Allot the features of the DOS version, plus much more including... 

• The 'Wizaid' (intelligent playalong features) 
• background playback in other programs 
• support of all MultiM edia drivers 

(Roland MPU401. Soundblns'er, MultiSounc Adlib, TG1OO, etc.) 

• copy MidiFiles to Clipboard to paste into other 
Windows music programs 

• onscreen toolbar, full mouse support 
• fully featured Windows interface 
• all files fully compatible with DOS, Mac & Atari versions! 

* File Edit Settings 

BLACK ORPHE 
Bossa Nova 

Drums Help 

Jazz Suring 
Country 1 2/8 
country 4/4_ 

euEm 
Blues Shuffle 
Blues Euen 
Waltz 3/4 (old) 
Pop Ballad 
Shuffle Rock 
light Rock 
Medium Rock 
Heauy Rock 
Miami Pop 
Milly Pop 
Funk 
Jazz Waltz 
Rhumba 

9 
0 ( 1 -6« )•3 
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PG Music announces... The Pianist " 
An Exciting New Music Program for Windows & Macintosh! 

SOkUIJUU» 

Albenix ¡U’M' 

4 

From PG Music 

PLUS... Music Trivia Game, “Guess the Song”, Program Notes, 
Biographies, Music Dictionary (all on disk).... and much more. 

S5S/H 
StOoutsOe 
USA'Canada 

A MUSIC PROGRAM CONTAINING A HUGE COLLECTION OF 
OVER 200 OF THE WORLD’S MOST POPULAR CLASSICAL PIANO 
PIECES, PERFORMED BY WORLD-CLASS CONCERT PIANISTS! 

All for the amazing price of. 
30 DAY Unconditional MBG 

r For your 1 
PC Soundcard or 
k MIDI system a 

'S Phone orders 1-800-268-6272 01 1-416-528-2368 VtSA/MC/AMBVcheque/mo/po» Fax 1-416-628-2541 

PG Music Inc. 266 Elmwood Avenue Suite 111 Buffalo NY 14222 

ISibelius 4 I 
I Fauré 
/Granados 
Ketèlbey 
Sinding 

Mozart Elgar 
i..»«., .Scriabin 

I« Qu iMfc ^Mendelssohn 

Schumann, 
Rachmaninov/ 

Requirements: MACINTOSH 2mb RAM memory, system 6 or 7. MIDI interlace + synthesizer/ 

module with piano sound. 35' high density Floppy Disk. 2mP hard drive space required. 

Requirements: Windows (IBM! 2mb RAM memory. Windows 3 1. Soundcard /Roland. SoundBlaster, 

etc.l or MIDI system with piano sound. 3.5' or 5.25' high density Floppy Disk. 2mb hard drive space 

required Atari version coming soon! 

Liszt / 
ChAMÍNAdEI 
uuwdicrint I 

Schubert’ 
SrarlatH 

PG Music announces... An Exciting New Music program for Windows & Macintosh!! 

The Jazz Guitarist™ 

Grainger/ 

MocDowellx. 

Tch aí kovsky*-
Poulenc Debussy Mur 

Ravel Satie 

All the pieces have been recorded 'in real time ' by concert pianists on an 88 note weighted MIDI piano keyboard. They are never 

quantized or step recorded. All are complete artistic performances professionally performed, recorded and saved as Standard MIDI files 

You'll hear the music playing with CD-quahty through your sound card or MIDI system, just as if the pianist was m your home. 

ALL YOUR FAVORITE PIECES SUCH AS... 
Moonlight Sonata. Sonata Pathétique. Claire de Lune. Liebestraume. Minute Waltz. Mephisto Waltz. Islamey. Hunganan Rhapsody. Flight ot the 

Bumblebee. Nutcracker. Fantasie Impromptu. Military Polonaise and over 200 more!!! 

ALL YOUR FAVORITE COMPOSERS... 

Greatest works by Bach. Beethoven. Brahms. Chopin. Debussy. Fauré. Granados. Grainger. Grieg. Haydn. Liszt. Mendelssohn. Mozart. 

Mussogorsky. Prokofiev. Rachmaninov. Ravel. Satie. Scarlatti. Schumann. Schubert. Scriabin. Tchaikovsky & many more. 

SORT & PLAY MUSIC BY: 

Composer name, type ot piece, historic period, mood, difficulty, title or create your own personal 'favorites files' 

Play single selections or setsol your favorite pieces or composers. 

HAVE SOME FUN! 

Play the Music Trivia Game with over 400 Questions about the music, the piano and the composers 

Or play the ‘Guess That Song ’ Game - the program selects and plays a piece at random for you to guess 

EDUCATE YOURSELF ABOUT THE COMPOSERS AND THEIR MUSIC 

Program Notes Each piece has a memo describing the piece, with descriptive anecdotes & musical points. 

Composer Biographies A Pictures describe the lives A times of the composers. On screen Music Dictionary explains the musical ternis 

LEARN HOW TO PLAY THE MUSIC 

On screen piano keyboard lets you see the musk as it's played Learn the music by watching the on saeen keyboard or slowing down the 

performance Other functions: Stop/Pause/Rewind/Slow Motion/ Tempo Changes/ Transposition/Volume/Velocity 

PLAY THE MUSIC WHILE YOU WORK IN OTHER PROGRAMS! 

Playback continues in the background of other programs so you can listen to your favorite music while you work. 

YOU CAN ALSO USE THE PIECES IN YOUR OTHER MUSIC PROGRAMS OR FOR YOUR PRESENTATIONS 

Since the pieces are saved as Standard MIDI tiles, you can use these fabulous performances in your other musk programs or as background musk 

for presentations, musk for telephone on hold. etc. 

USE YOUR EXISTING SOUND CARD OR MIDI SYNTHESIZER 
Plays the music back through your existing MIDI synthesizer, digital pianc or sound module Windows users can playback through their SoundCard 

(Roland. SoundBlaster, etc ). _ _ 

OUR CUSTOMERS LOVE THE PIANIST... 

“Incredible... amazing... terrific... masterful... fabulous... love it... my favorite program!"_ 

This program makes it "too easy” to learn to be a great jazz guitar player! 
A Music Program containing a huge collection of over 60 
Jazz Standards, played on MIDI Guitar by top Jazz /Studio 
Guitarist Oliver Gannon. On-screen guitar fretboard shows 
you exactly what guitar notes are being played. Play in 
real time or step through the piece chord by chord. 

PLUS... Jazz Trivia Game, “Guess the Song", 
Memos, Jazz Guitarist Biographies (all on disk)... 
and much more. 

For your PC Soundcard or MIDI system 
All for the amazing price of... 

+ $5 00 Shipping A Handling per order ($10 outside USA/Canada) 

30 DAY Unconditional MBG 

THIS PROGRAM MAKES IT "TOO EASY" TO LEARN TO BEA GREAT JAZZ GUITAR PLAYER! 

The on-screen guitar fretboard shows you exactly what notes and chords are being played on the guitar. Stow down the 

piece, or better still, step through the piece chord by chord, so you can learn every noie as il s played Mute the Guitar 

track so you can play along with the bass/drums yourself 

PERFORMED BY TOP JAZZ/STUDIO GUITARIST USING MIDI GUITAR CONTROLLER 
All the pieces have been recorded 'tn real time’ on a MIDI Guitar Controller They are never quantized or step recorded All 

pieces are complete performances professionally performed, recorded .and saved as Standard MIDI tiles Flawless and 

■glitch-less ' guitar performances. You therefore hear the Music playing with CD-quality through your sound card or MIDI 
system Most pieces have bass /drums as well as featuring the guitar -so you get a full sounding jazz trio for all ot the tunes. 

SPECIAL SUPPORT FOR ROLAND GS OR GENERAL MIDI MODULES 
Sound Canvas/SCC 1 or other General MIDI modules can use the built in mixer to change volumes palches/pannmg/medV 

chorus/tuning. Also supports non- General MIDI interfaces with drum kits for over 40 synths built in! 

OVER 60 TOP JAZZ STANDARDS WITH COMPLETE GUITAR ARRANGEMENTS 

LISTEN TO THE MUSIC WHILE YOU WORK IN OTHER PROGRAMS! 
Playback continues in the background of other programs so you can listen to your favorite music white you work. 

YOU CAN ALSO USE THE PIECES IN YOUR OTHER MUSIC PROGRAMS OR FOR YOUR PRESENTA TIONS 

Since the pieces are saved as Standard MIDI files, you can use these fabulous performances in your other music programs 

or as background music tor presentations, etc 

USE YOUR EXISTING SOUND CARD OR MIDI SYNTHESIZER 
Plays the music back through your existing MIDI synthesizer, digital piano, or sound module Windows users can playback 

through your SoundCard (Roland, SoundBlaster, etc.) 

REQUIREMENTS: MACINTOSH 2 MB memory, system 6 or 7. MIDI interface + synthesizer/module with guitar, 

bass, drums sound. 35’ high density floppy disk. 2mb hard drive space required 
Requirements: Windows (IBM) 2mb RAM memory, Windows 3.1. SoundCard (Roland. SoundBlaster, etc.) or MIDI system 

with guitar, bass, drums sound. 3.5" or 5 25’ high density floppy disk. 2mh hard drive space required 

Atari version coming soon! 

From PG Music The makers of The Jazz Guitarist. Band-in-a-Box, PowerTracks. The Pianist 

•3 Phone orders: 1-800-268-6272 or 1-416-528-2368 VtSA/MC/AMEX/cheque/mo/po* Fax t-416-628.2541 

PG Music Inc. 266 Elmwood Avenue Suite 111 Buffalo NY 14222 

And more... Great Deals on Roland Hardware bundled with lots of MIDI software 

Roland SCC1 card (SoundCanvas+interface on a IBM card!!) $389 
Roland SC-7 module (General MIDI module with built in serial interface to IBM/MAC) $389 

Both of above Roland products come bundled with great software ■ PowerTracks MIDI sequencer lor Windows and DOS, and SC-PRO Sound Canvas Edilor/Librarian for Windows ) 



TECHNOLOGY PAGE 

The Music/Brain Connection 

A new wave of research probes how the brain perceives music. 

By Daniel Levitin 

he mystery of perception and 
cognition has long fascinat¬ 
ed humans. The process by 

which we perceive, process, and inter¬ 
pret information is far more complex 
than any computer and is not easily 
studied. Many researchers believe the 
brain is composed of separate struc¬ 
tures dedicated to performing certain 
tasks, all interwired and working in par¬ 
allel. But what do we mean by “sepa¬ 
rate” structures, and how specific are 
they? Take reading, for example. Some 
believe the brain recognizes individual 
letters in a word using certain struc¬ 
tures connected to other structures that 
recognize whole words, dynamically 
taking into account context, word fre¬ 
quency, syntax, etc. 
There may also be separate structures 

for different aspects of music percep¬ 
tion. Petr Janata, a neurobiologist in 
the Brain Electrophysiology Laborato¬ 
ry at the University of Oregon, believes 
the brain probably contains many sep¬ 
arate substructures for music percep¬ 
tion: one for processing pitch and oth¬ 
ers for rhythm, timbre, and meter. 
These structures would be connected to 
other cognitive structures, such as those 
for memory, attention, and emotion. 

One early structural finding was that 
the two hemispheres of our brain per¬ 
form different functions. In a nutshell, 
the left brain’s specialty is logical, ana¬ 
lytical, and verbal thinking; the right 
brain is more artistic and intuitive and 
thinks in images. Tom Bever of the Uni¬ 
versity of Rochester found that musi¬ 
cians tend to use their left brain for 
music processing, while non-musicians 
use their right brain. Linda Anderson of 
Harvard replicated these results and 
got musicians to use their right brain 
and non-musicians to use their left 
brain in certain tasks. 

Anderson found that both musicians 
and non-musicians used the left brain 
when listening for interval changes. But 
when asked to listen only for changes in 
contour (the “shape” of a melody), both 
tended to use the right brain. Listen¬ 
ing for interval changes may require 
specific analytic skills, whereas detecting 
changes in melodic contour may involve 
higher-level, or global, perceptual skills. 

If musicians and non-musicians use dif¬ 
ferent brain structures, it doesn’t neces¬ 
sarily mean that musicians are born with 
different brains; their brains may devel¬ 
op differently through training. New evi¬ 
dence shows that the neural wiring of 
the brain continues to change well into 
adolescence. The music you listen to in 
early adolescence may actually become 
incorporated neurologically into the way 
you hear music the rest of your life. This 
may explain why parents often can’t 
stand their children’s favorite music. 
A new method of learning about the 

structure of the brain uses Event-Related 
Potentials (ERPs). Fluctuations in the 
brain’s electrical fields are detected by 
sensors placed on the head. ERP plots 
the course of various mental activities 
and can reveal the general areas of the 
brain used for a given mental activity. 
Previous ERP work revealed wave¬ 

forms that are sensitive to context and 
surprise. Specifically, a positive voltage 
spike occurs in certain brain structures 
about 300 ms after a surprising event. 
Janata created musical cadences with 
either standard or unexpected resolu¬ 
tions. People who heard the unexpect¬ 
ed resolutions showed the signature 
“surprise” voltage spike in a location 
that seems to be approximately above 
the right auditory cortex. In addition, 
different harmonic resolutions evoked 
different activity at the right frontal cor¬ 
tex, suggesting that multiple brain areas 
are required in processing musical har¬ 
mony and context. 
Additional support for the notion of 

separate musical processors comes from 
amusiacs, people who suffer from local¬ 
ized brain damage, most commonly 
from a stroke or head injury. Amusiacs 
may have normal mental functioning in 
every way except for music processing. 
One amusiac couldn’t read or recog¬ 
nize any music, but could successfully 
sing certain songs; one previously ac¬ 
complished pianist and violinist could 
play songs on the violin, but not the 
piano. Some amusiacs can’t perceive 
music at all, complaining that it sounds 
like a bunch of noise. Maybe my par¬ 
ents suffered from amusia with regard to 
rock ‘n’ roll! 

The brain's electrical activity can be recorded 

with dense arrays of electrical scalp sensors. 

(Image by Eric Gorr, Matt Rubin, and Don 

Tucker.) 

A former producer and engineer, 
Daniel Levitin is a researcher at the Institute 
for Cognitive and Decision Sciences, Uni¬ 
versity of Oregon. 
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Here’s Why, 
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Service (always #1 on our list)... 
• Our 30-day money back guarantee is legendary. 

This no-risk advantage means you'll always buy with 
complete confidence. 

• Toll-Free ordering — available 5 a.m. to 9 p.m PST. 
• Knowledgeable technical support and customer 

service dedicated to your complete satisfaction. 
• Immediate up-to-the-minute inventory and price 

information via our on-line order entry system. 
• With our record of customer satisfaction, we ship 

more music gear than anyone else — over 15,000 
shipments a month to over 150,000 satisfied 
customers. 

• Fast delivery. Our huge multi-million dollar 
inventory assures that most orders are shipped 
within 24 hours! 

• Two-day Musician’s Friend Air Express delivery 
for just an additional $5.95. Order it by noon and we 
ship it to you the same day. 

Why Is Musician’s Friend #1 
In Music Equipment Mail Order? Because 

At Musician’s Friend 
T C A T A 

Sh"’"o To You, 

/ 1-800 , 
¿776-5173 ) 
rou free ó 

Quality product presentation... 
• Quality color photography, so you clearly see every 

knob and button before you buy. 
• Product descriptions written in musician’s terms, to 

help you make more intelligent buying decisions. 
• Full page product reviews on the latest products, to 

keep you up to date on all the hot new gear. 
• Special product articles to give you more in-depth 

information, and great ideas for getting the best from 
your setup. 

Catalog deliveries throughout the year... 
• We mail you three or more new catalogs a year, 

delivering over 2,000,000 catalogs to musicians like 
yourself, keeping you informed of the most up-to-date 
products and prices. 

Here’s a sampling of just a few of the quality brands 
featured in every Musician’s Friend catalog... 

K0RG 

MafahaM ̂ Roland OI3OSS 

0 DiMar ik> Seymour 
Duncan 
Pickups D.O.DJ FOSteX Ey 

lexicon Samson 0107^ TASCAM 

MSHBj/féL typJmqe FURMAN Ibanez 

J FREE 1 Year Subscription... 
I Now’s your chance to join hundreds of thousands of satisfied musicians in receiving the #1 

catalog, absolutely free! Call 503 772-5173, or call operator for Toll-Free number, or mail in 

I this coupon to Musician’s Friend, P.O. Box 4520, Dept. 107, Medford, OR 97501. 

Please send me the next 3 editions of Musician’s Friend totally FREE of charge! 

Name _ 

Address 

City __ State 



The EID guide Io sound modules. 

By Steve 

Oppenheimer 

moDULAR 
music 

RlnCHineS 

Ph 
Tetsuji 

in the February 1991 issue), four com¬ 

pletely RAM-based sample players have 

been introduced, one of which (Akai’s 

CD3000) plays samples from a built-in 

CD-ROM drive. A few new synths offer both ROM¬ 

based samples and user RAM, several new modules 

offer especially powerful synthesis capabilities, and 

a few ROM-based synths incorporate unusual eth¬ 

nic and electronically produced samples. 

If uuriety is indeed spice, the sound-module stew 
is either more piquant, or a bit more bland than it 

was a few years back, depending on your point of 

view. The last time we took a look at sound modules 

the selections included analog synths, FM synths, 

L/A synths, and a host of wavetable (sample-based) 

synths. This time around, all that’s left is sample¬ 

based instruments. 

On the other hand, there are several new twists on 

the sample-playback scene. Since our previous 

buyer’s guide (“EM Guide to Expander Modules,” 
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FXR! 

FXR 

¿55 

; THE SOUND OF PERFECTION 
APPLIED RESEARCH AND TECHNOLOGY 215 TREMONT ST. 
ROCHESTER N.Y. 14608 716-436-2720 FAX 716-^36-3942 

At 100 times it size, you can see 
the immense number of micro¬ 
circuits on the A.R.T. superchip. 
Each handles an audio function. 

The new A.R.T. ASIC shown in 
proportion to a penny .Three 
years and hundreds of thousands 
of dollars have yielded one of the 
most powerful audio chips ever. 

Through a scanning electron 
microscope, you can see the gold 
plated connecting wires that are 
welded to the microchip. 

• Over 250 Presets! 
• Full bandwidith fidelity and 16 bit 
process ng throughout 
• New high speed digital 
V.L.S.I. superchip 
• 2 discrete channels 
• Hall reverbs 
• Room reverbs 
• Chamber reverbs 
• Plate reverbs 
• Delay 
• Multi-tap delay 
• Stereo chorus 
• Stereo flange 
• Gated reverb 
• Reverse reverb 
• Stereo panning 
• Separate input, output and mix 
controlsand L.E.D.signal/clip 
indicators 

check out the FXR s at your 
local dealer. 

The FXR’s are the first dazzling results of 
A.R.T.’s 3 year superchip development 
program. Tucked inside the rugged steel 
enclosures is a new V.L.S.I. microchip with a 
stunning new level of power and precision. This 
provides for spaciousness and clarity that used 
to cost thousands of dollars. 
Fully, discreetly stereo, the FXR’s offer two 
channels of processing. You can run vocals thru 
one channel, and guitar thru the other. The FXR 
Elite gives you the ability to vary parameters 
and store the changes, along with realtime midi 
control. If your looking for studio grade audio 
quality, but don’t want to mortgage your soul, 

» 
d 



To bring a sense of order to the 
plethora of available choices, we’ve lim¬ 
ited the buyer’s guide scope to rack¬ 
mount and tabletop synthesizers. As a 
result, we’ve excluded samplers and 
computer sound cards, which have dif¬ 
ferent purchase considerations. We also 
eliminated drum-sound boxes with trig¬ 
ger inputs (which are intended pri¬ 
marily for electronic percussion kits) 
because they will be covered in an 
upcoming issue. 

That still leaves an impressive list of 
sound modules. Some of them are key¬ 
boardless versions of products covered 
in “Keys to the Sonic Kingdom: The 
EM Guide to Keyboard Synthesizers” 
(April 1993 EM), but several instru¬ 
ments are available only as modules. 
And even though all current sound 
modules are sample-based, they cer¬ 
tainly don’t all sound alike, nor do they 
share all the same features or process 
samples in the same way. So if you’re 
eager to taste the spice of electronic 
music life, take a look at the chart on 
pp. 34-35, and we’ll start discussing the 
ingredients. 

ny, but some can produce up to 32 
notes or more. The vast majority of 
sound modules are multitimbral, which 
means they can simultaneously play sev¬ 
eral different sounds, with each sound 
on its own MIDI channel. Because 
there are sixteen MIDI channels, most 
instruments are 16-part multitimbral, 
meaning they can play sixteen distinct 
sounds at once. 
Total Oscillators/Max # Oscilla¬ 

tors per Voice. In some contemporary 
synths, each polyphonic voice requires 

multiple oscillators for a denser, more 
complex sound. This is limited by the 
Maximum Number of Oscillators Per 
Voice. When you layer multiple oscil¬ 
lators per voice, you proportionately 
reduce the number of polyphonic voic¬ 
es; for instance, if there are 24 oscilla¬ 
tors in a 24-voice module, and you layer 
four of them, the maximum polyphony 
is six notes. 
Filters per Voice/Envelopes per 

Voice. If you just want to play the pre¬ 
sets, detailed synthesis parameters may 

SOUND MODULES IN REVIEW 

Many of the sound modules in the 
chart on pp. 34-35 were reviewed in 
EM. In most cases, the keyboard ver¬ 
sions were reviewed instead, but 
much of the review is equally appli¬ 
cable to the rack-mount or tabletop 
version. We've listed both and, 
where appropriate, put the module 
name in parentheses to indicate that 
the review covered the keyboard ver¬ 
sion. EM back issues are available 
from the Mix Bookshelf; tel. (800) 
233-9604 or (510) 653-3307; fax (510) 
653-5142. 

Manufacturer Product Issue 

E-mu Emulator lllxp 6/93 

E-mu ProCussion 8/91 

E-mu ProFormance 11/90 

E-mu Proteus/1 10/89 

E-mu Proteus/2 12/90 

E-mu Proteus/3 8/92 

E-mu Vintage Keys 5/93 

Ensoniq SQ-2 (SQ-R Plus) 10/90 

Kawai GMega 6/93 

Korg 03R/W 7/92 

Korg O1/W (01/RW) 1/92 

Korg Wavestation A/D 11/91 

Kurzweil K2000 (K2000R) 3/92 

Peavey DPM 3 (DPM V3) 3/90 

Peavey DPM 2 (DPM V2) 12/91 

Peavey DPM SP 5/92 

Roland JD-990 10/93 

Roland JV-80 (JV-880) 5/92 

Roland R-8 (R-8M) 5/89 

Roland Sound Canvas 6/92 

Roland SP-700 8/93 

Waldorf MicroWave 4/90 

Yamaha TG100 2/93 

THE BASICS 
Max Polyphony/Multitimbral Parts. 
The first chart category indicates the 
greatest number of notes the sound 
module can produce at a time. Most 
modules offer at least 16-note polypho-

just one oscillator; in these cases, Total 
Oscillators equals Maximum Polypho¬ 
ny. However, most synths use two oscil¬ 
lators per voice; in this case, a 24-voice 
module would have 48 oscillators. 

In addition, most synths let you layer 

Akai's unique CD3000 plays samples from its built-in CD-ROM drive. 

not be of interest to you. If you wish 
to create your own sounds, though, the 
number of filters and envelopes is of 
critical importance. You should prob¬ 
ably find out about the number of low-
frequency oscillators (LFOs), too. 
Some sound module’s filters offer 

resonance, which increases the wave¬ 
form’s amplitude at the filter’s cutoff or 
center frequency. This adds a surpris¬ 
ing amount of programming power, 
especially when you have two or three 
filters per voice. 
Naturally, the more envelopes you 

have, lhe more parameter changes you 
can control over time. Ideally, you 
should be able to modulate the behav¬ 
ior of the envelopes—attack time, for 
instance—from other controllers, such 
as LFOs. 
Audio Outs. If you have enough 

mixer channels to handle more than 
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Sound modules Buyer's Guide 
Manufacturer/Model Max Poly./ Total Filters per Audio Wave. ROM: Wave. RAM: ROM Single 

Multitimbral Osc./Max Voice/Env. Outs Stand./Max Stand./Max Multisamples/ Presets 
Parts Ose. per Voice per Voice Drum Samples ROM/RAM 

Akai CD3000 32/16 32/4 1/2 10 0/0 8MB/16MB 0/0 0/254 

Emu Emulator lllxp 32/16 32/2 1/2 8 0/0 8 MB/32 MB 0/0 0/0 

E-mu ProCussion 32/16 32/8 0/2 6 4 MB/4 MB 0/0 0/220 64/64 

E-mu ProFormance 16/1 32/2 0/1 4 2 MB/2 MB 0/0 na/0 15/0 
E-mu ProFormance Plus 16/1 32/2 0/1 4 2 MB/2 MB 0/0 na/0 32/0 
E-mu Proteus/1 32/16 32/8 0/2 6 4 MB/8 MB 0/0 125/33 128/64 

E-mu Proteus/2 32/16 32/8 0/2 6 8 MB/8 MB 0/0 144/14 128/64 

E-mu Proteus/3 32/16 32/8 0/2 6 4 MB/8 MB 0/0 144/44 128/64 

E-mu SoundEngine 32/16 32/8 0/2 2 4 MB/4 MB 0/0 128/61 128/0 

E-mu Systems Vintage Keys 32/16 32/8 1/2 6 8 MB/16MB 0/0 164/32 256/256 

Ensoniq SQ-R Plus 32 Voice 32/8 32/3 2/3 2 3 MB/3 MB 0/0 103/65 100/80 

Kawai GMega 32/32 32/20 1/2 2 6 MB/6 MB 0/0 256/256 256/128 

Korg01R/W 32/16 32/2 1/3 4 6 MB/6 MB 0/0 255/119 0/200 
Korg 03R/W 32/16 32/2 1/3 4 5 MB/5 MB 0/0 255/114 0/100 
Korg 05R/W 32/16 32/2 1/3 2 6 MB/6 MB 0/0 340/164 136/100 
Korg AG-10 Audio Gallery 32/16 32/2 1/3 2 4 MB/4 MB 0/0 (not published) 128/0 

Korg Wavestation A/D 32/16 32/32 1/2 4 4 MB/4 MB 0/0 518/13 50/150 
Korg Wavestation SR 32/16 32/32 1/2 4 4 MB/4 MB 0/0 516/13 400/150 
KorgX3R 32/16 32/2 1/3 4 6 MB/6 MB 0/0 340/164 136/200 
Kurzweil K2000R 24/16 96/4 3/3 10 8 MB/24 MB 2 MB/64 MB 89/41 200/100 

Kurzweil Micro Piano 32/1 32/1 32/2 2 2 MB/2 MB 0/0 8/0 32/0 

Peavey DPMSP 16/16 16/16 1/2 2 0/0 2 MB/32 MB 0/0 128 
Peavey DPMV2 16/16 16/4 1/3 2 4 MB/4 MB 0/0 104/34 0/300 
Peavey DPMV3 16/16 32/8 1/4 6 4 MB/4 MB 64 KB/1 MB 104/34 0/200 
Peavey Spectrum Bass 8/4 8/4 1/3 2 1 MB/4 MB 0/0 52/0 200/0 
Roland CM-300 24/16 24/2 1/1 2 (not published) 0/0 (not published) 317/16 
Roland CM-500 56/16 56/4 4/4 (1/1 GS) 2 (not published) 0/0 (not published) 445/16 
Roland JD-990 24/8 24/4 4/4 8 6 MB/16MB 0/0 156/39 128/64 

Roland JV-880 28/8 28/4 4/4 4 4 MB/14 MB 0/0 83/46 128/64 

Roland P-55 28/3 56/2 (not published) 2 4MB/4MB 0/0 32/0 32/16 
Roland R-8M 12/5 12/1 0/0 8 (not published) 0/0 0/68 n/a 
Roland SC-155 24/16 24/2 1/1 2 (not published) 0/0 (not published) 317/16 

Roland SC-33 28/16 28/2 1/1 2 (not published) 0/0 (not published) 226/128 
Roland SC-55 24/16 24/2 1/1 2 (not published) 0/0 (not published) 317/16 
Roland SC-7 28/16 28/2 1/1 2 (not published) 0/0 (not published) 128/0 

Roland SP-700 24/16 24/4 4/4 8 0/0 8 MB/32 MB 0/0 0/256 

Roland TD-7 14/4 14/2 0/0 4 (not published) 0/0 16/240 0/512 

Roland/Boss DS-330 28/16 28/2 1/1 2 (not published) 0/0 (not published) 156/128 
Voce Micro B 32/3 32/2 0/0 2 128 KB/128 KB 0/0 0/0 36/0 

Waldorf MicroWave 8/8 16/2 1/4 6 (not published) 0/0 0/0 0/64 

Yamaha TG100 28/16 28/2 0/1 2 2 MB/2 MB 0/0 192/100 102/64 

Yamaha TG500 64/16 64/4 4/12 6 8 MB/8 MB 0/1 MB 294/54 256/128 

34 Electronic Musician October 1993 



Multi Card Slots Splits/ Microtuaing 
Presets (Wave./Prog.) Layers Tables: Key./ 
ROM/RAM Oct./User 

# of Effects General MIDI Additional 
Algorithms/ Compatibility 
Simul. Effects (or GS) 

Features List Price 

0/254 0/0 128/32 0/5/1 4/1 no built-in CD-ROM/CD Aud.c player; custom set-up $3,995 
feature; assignable program rrodulation 

0/0 0/O 88/4 (not publisheo) 0/0 GM floppy disk. SCSI; extensive sample editing. $3,995 
includes CD POM with 600 MB of sound:: 

0/0 0/0 24/8 0/0/0 0/0 no downloadaole preset sounds $795 
available on 3.5 inch floppy 

1/0 0/0 0/0 1/1/0 0/0 nc true stereo samptes $399 
1X0 070 7/0 1/1/0 0/O nc tree stereo samples $499 
0/0 0/0 2/8 5/0/1 0/0 nc downloadable preset sounds available on $795 

3 5-inch flopny, XR version has 256 RAM presets 
0/0 Ort 2/8 5/0/1 0/0 nc downloadable preset sounds available co $995 

3.5 inch flopay. XR version has 256 RAM presets 
0/0 0/0 2/8 5/0/1 0/0 nu downloadable preset sounds available on $795 

3.5-inch floppy. XR vers on has 255 RAM presets 
0/0 0/0 2/8 5/0/1 10/2 GM b«ilt-in MIDI interface, bundled Opcode $595 

Mac sequencing and ed.tor/librarian software 

0/0 0/0 2/8 5/0/1 C/W no downloadable oreset sounds $1,095 
available on 3.5-inch floppy 

0/100 0/1 8/8 0/0/0 13/3 no dynamic effects, "smart transmit" takes incoming $995 
MIDI data from a single channel and retransmits 

on up to 8 channel:; with additional parameter changes 

0/64 O/O 32/32 55/8/0 

0,210 1/1 16/16 5/1/1 

0/101 1/1 8/8 5/1/1 
07100 0/0 8/8 11/1/1 
0/1 0/0 16/0 0/2/0 

0/16 1/1 6/8 16/12/12 
0/32 1/1 8/8 16/12/12 
G/210 1/1 16/16 11/1/1 
100/100 0/0 3/3 0/17/160 

0/0 0/0 1/1 0/2/0 

128 0/0 128/8 0/3/0 
0/300 0/1 4/4 0/3/2 
0/200 0/1 4/4 0/3/2 
200/0 0/0 4/4 0/0/0 
0/1 0/0 16/16 0/16/0 
0/1 0/0 16/16 0/16/0 

32/16 1/1 4/8 0/7/0 

32/15 1/1 0/8 0/1/0 

0/0 0/0 2/3 0/7/0 
0/32 3/1 0/2 0/0/32 
0/1 0/0 16/16 0/16/9 

O/’ 0/0 2/2 0/16/0 
0/1 0/0 16/16 0/16/0 
0/1 0/0 0/O 0/16/0 

0/128 0/0 127/24 0/0/0 

0/32 0/3 0/2 0/0/32 

0/1 0/0 2/2 0/16/0 
0/0 0/0 1/0 3/0/3 

0/64 1/1 8/8 4/4/4 

90/64 0/0 64/64 0/0/0 

128/64 2/2 64/64 0/0/0 

6/1 GM Mac serial interface. 2 MiDI In 2 MIDI Out; MIDI monitor mode; $795 
separate temperament for each of 32 parts 

4/4 no waveshapirg; 16-track. 7,000-event sequencer $2,299 
47/4 GM $1,299 
47/4 GM computer interface for Mac or IBM $799 
2/2 GM headphones; ouilt-m computer interface; $499 

Trax: MIDI olayer and QuickTimes Song Library 
55/6 no 2 analog inputs $2,499 
55/6 no $1,399 
47/4 GM disk drive; SMF; 16-track. 32,000-note sequencer $1,699 
26/4 GM* disk drive; bads Akai. Roland. Ensoniq samples. $2,895 

SCSI parts (2); 'requires 2-disk set 
(not published)/2 no preset only; features pianos, sfings. electee piano. $495 

FM piano, Hammond organ 
0/0 no SCSI; HD disk drive $999 
39/2 no $799 
39/4 no $999 
6/0 no $299 
15/2 GS $695 
16/2 GS $1,295 
23/8 no structures; ring modulât on, oscillator sync; Frequency Cross $2,195 

Modulation; tap delay; takes SR-JV80 expansion 
boards; SLJD80 series; S3-PCM series; PNJV80 cards 

11/2 nc PCM cards and expansion boards also include patch information; $1,095 
Frequency Cross Modulation; pcly portamento 

16/2 no stacked functions stretched tuning; audio inputs $650 
9/0 no $995 
16/2 GS 8 assignable sliders; automated mixing features; $950 

music minus one; 2 MIDI Ins; custom LED 
16/2 GS $625 
16/2 GS custom LED; 2 MIDI In; music minus one $825 
9/2 GM includes PG Music Bandin the Box ana Dynaware's Ballade: $399 

computer interface for IBM or Mec 
1/1 no reads Akai SIOOO/S1100 libraries $2,895 

(complete sample and programs va SCSI); listen delete; 
lead whie play; incl.ides SV-SF70-01 CD-ROM 

6/2 nc 32 pa'cbes and 8 patch chains; $795 
built-in pattern sequencer 

9/2 GM $55C 
4/2 nc single-Viggei . B-3 type percussion; $499 

double-rotor rotating-speaker simulation 

0/0 no 24 dB analog filter; quick access macros; $1,699 
dynamic panning mocfulation 

8/1 GM card library compatible with GM. Disk Orchestra $449 
Collection (Clavinova). and C/M64 

90/4 no Performance Quick Edit $1.495 
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two audio outputs, you can route the 
sound from each of the module's out¬ 
puts to its own channel EQ, outboard 
effects, and other processing. This is 
particularly important if you want to 
use only one or two modules for an 
entire mix. 

STORAGE 
Waveform ROM: Standard/Max. Most 
sound modules store their factory-cre¬ 
ated waveforms in Read Only Memory 
(ROM). These unerasable waveforms 
are the sound sources from which the 
factory presets are made. ROM sounds 
have distinct advantages over RAM¬ 
based waveforms: They are perma¬ 
nently loaded in memory, providing 
instant access, and cannot be erased 
by a simple power failure or user error. 
Several sound modules are designed 

to accept supplemental ROM chips to 
increase the number of available wave-

over the last three years. 
ROM Multisamples/Drum Samples. 

The timbre of most acoustic and elec¬ 
tric instruments changes over a large 
range of pitches, say, an octave or more 
apart. In addition, when you transpose 
samples by too much, they display ugly 
sounding garbage referred to as “arti¬ 
facts.” For this reason, most high-qual¬ 
ity “samples” of multi-octave instru¬ 
ments actually are multisamples, i.e., 
they comprise several samples record¬ 
ed at different pitches. If the factory 
multisamples are large, fewer will fit in 
a given amount of ROM, so the amount 
of waveform ROM is not necessarily 
proportional to the number of wave¬ 
forms. 
If you want to ascertain how much 

raw material is available for program 
creation, it’s even more useful to know 
how many waveforms you have to work 
with than how much ROM the samples 
consume. The first part of this column 
lists the number of independent multi¬ 
samples. 

percussion samples (except for cym¬ 
bals) tend to be small and are not 
looped, so the number of samples is 
the main objective consideration. 
Single Presets ROM/RAM. For most 

people, the most important feature in 
a sound module is the sound of the fac¬ 
tory (ROM) presets. (The exceptions 
are the RAM-based sample-players, such 
as the Roland SP-700, E-mu E-lIIxp, 
Akai CD3000, and Peavey DPM SP, 
which depend entirely on your sample 
library.) A Single preset is a basic sound 
(which may contain several layers) that 
is triggered as one program on one 
MIDI channel. Of course, if you’re a 
programmer, you can synthesize new 
sounds or modify the factory sounds 
and store them as user (RAM) presets. 
Multi Presets ROM/RAM. Multi tim¬ 

brai sound modules let you combine 
several Single presets, each on its own 
MIDI channel, and save them as multi-
timbral (“Multi” or “Combi”) presets. 
Generally, factory Multis are stored in 
ROM and user presets in RAM, but 

The GM-compatible Kawai GMega offers a Macintosh MIDI interface with two non-merging 

MIDI In ports for 32-part multitimbral operation. 

forms. Max ROM indicates the total 
amount of ROM—original and sup¬ 
plemental—that can be installed in the 
module. 
Waveform RAM: Standard/Max. If 

you want to use your own (or third-
party) samples, you will need a sound 
module with Random-Access Memory 
(RAM). Some modules are preconfig¬ 
ured with a permanently set amount 
of RAM, in which case Standard and 
Max Waveform RAM are the same. Oth¬ 
ers start with a lesser amount and let 
you add RAM later. The addition of 
user-loaded waveform RAM is the most 
significant change in sound modules 

Most manufacturers perform a bal¬ 
ancing act between the high price of 
ROM, the number of samples they feel 
the market demands, and the sample 
size required for satisfactory sounds. 
Don’t forget that, in some cases, you 
can compensate for short loops with 
careful ensemble arranging and a dose 
of signal processing. 
Many synth modules have indepen¬ 

dent drum sections. In these boxes, the 
drum samples are handled separately 
from the other waveforms. By nature, 

some companies generously fill the 
user RAM with presets that you can 
back up via SysEx and overwrite. 
Card Slots (Waveform/Program ). 

Plug-in cards let you expand a synth’s 
waveform or program memory. Wave¬ 
form cards are an efficient way to add 
samples, though more easily misplaced 
and less convenient than adding a sam¬ 
ple ROM chip. You can access new 
waveforms from cards a lot more quick¬ 
ly than you can load samples into user 
RAM, but unlike RAM samples, wave¬ 
form cards limit you to manufacturer 
and third-party samples. 

Program cards, which are often avail¬ 
able in ROM and RAM formats, are a 
mixed bag. They offer a certain con¬ 
venience for accessing new sounds, but 
they are expensive and easily mis¬ 
placed. 
Splits/Layers. Splits let you assign 

different sounds to different MIDI note 
ranges, or zones. This lets you, for in-

(continued on p. 41) 
Korg’s 01R/W boasts a Waveshaper waveform-modulation section between the oscillator and 

filter. 
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We ve Always Talked Performance. 
Now Let’s Talk Price. 

266 Dual Compressop/Gate 
Uses the newly developed dbx AutoDynamic'" attack 

and release circuitry which del.vers classic dbx 

compression for a wide range of applications—plus an 

" advanced new gate circuit which overcomes the functional 

limitations of traditional “utility" gates. Both compression and 

gating provide superior versatility and sonic performance. 

296 Dual Spectral Enlrancer 
Cleans up and details instruments, vocals and mixed 

program material on stage or in the studio. Dynamic 

self-adjusting circuitry lets you dial in just the right amount

of sparkle and sizzle you want. HF Detail and Hiss Reduction work 

together so you can actually cut hiss while adding High Frequency Detail. 

LF Detail solidifies the bottom while removing mid-bass mud. 

S2M 

TH Quad Expander/Gate 
Four independent channels of high-performance gating or 

downward expansion in any combination ot ste-eo pairs 

or mono channels. Patented dbx VCA and RMS detection 

■ . circuitry provides ultra-fast attack times to preserve the 

character of percussive sounds and an incredibly smooth release that 

won’t chop off reverb tails or hanging guitar chords. 

Now, with the dbx Project 1 series of signal 
processors, there’s no need to settle for second-
tier equipment to save money. Those 

ever-abundant budget 
brands have touted 
great pricing but have 
never matched dbx 
quality, reliability and 
experience. 

dbx 
PROJECTO 

dbx Project 1 is ideal for both studio and sound 
reinforcement applications. Each unit delivers real 
dbx sound and reliability, plus innovative new 
performance enhancements — at the same price of 
other models with fewer features. 

By using the latest technologies, we’ve streamlined 
the manufacturing process to reduce production 
costs. At last, you don’t have to forego the quality 
and features you want to stay within budget. 

So now that we’ve talked price, isn’t it 
time you talked to your nearest dbx dealer 
and asked for a demo? 

dbx 
1525 Alvarado Street, San Leandro, CA 94577 

Phone:510-351-3500 Fax:510-351-0500 

AutoDynamic is - trademark of AKS Acoustics. Inc 
dbx is a registered tracemaik of Canlion Electronic Corporation. AKG is a registered 

trademark of Akustische u Kino-Geite Ges m b H . Austria. ©1993 AKG Acoustics. Inc 



The Seriou 
The TASCAM DA-88 
The Digital Multitrack Deck 
For Serious Production 

While we admit that it’s 
looking machine, it's tough to see its 
finest asset. The tape transport. 
Designed and manufactured by 
TASCAM specifically for the DA-88, it's 
fast, accurate and solid. And that's 
what counts in production — in 
personal stud os, project studios or in 
those demanding high-end facilities. 

You'll notice it uses superior Hi 
8mm tape, giving you a full 108 
minutes of record time. What's more, 

the transport is lightning fast and yet 
so quiet you'll barely hear it blaze 
through a tape. 

We didn't stop there. Because 
production environments are notorious 
for constant, if not abusive, shuttling, 
punching, 24-hour operation — you 
get the idea — the transport was 

Even more impressive is the 
transport's responsiveness. Take a 
look at the front panel. Notice the 
shuttle wheel? Turn it just a bit and the 
tape moves at one fourth the normal 
play speed. Turn it all the way and it 
flies at 8 times faster. Do it all night if 
you want. It's quick, smooth and it's 
precise. Need to get to a location 

It's true. The first machine 
designed specifically for low cost 
digital multitrack production is now 
available. And it comes to you from 
the world multitrack leader, TASCAM. 
It's simply the most advanced, well 
thought out and heavy duty digital 8-
tracK deck you can buy. The best part 
is, it’s incredibly affordable. 

The DA-88 is built for production. 
The integrity of TASCAM's design is 
evident in every facet of the deck. 
From its look and feel — to its 
exceptional sound, unsurpassed 
features and expansion capability 

Goes Faster, Lasts Longer 
And Takes A Beating 

designed and built to take a beating. 

Add ng the optional SY-88 synchronizer card 

is as easy as changing a Nintendo^ cartridge. With it you're 

SMFTE and MIDI compatible. And no matter how many DA-88s you have locked up, you 

need only one sync card. Other optional accessories include AES/EBU and SDIF2 digital inter¬ 

faces allowing the digital audio signal to be converted for direct-digital interfacing with digital 
consoles, signal processors and recording equipment. 

quickly? Accurately? Shuttle a bit and 
you're there. The location is easily 
viewed on the DA-88's 8-digit absolute 
time display — in hours, minutes, 
seconds and frames. With the optional 
SY-88 sync card it displays timecode 
and offset, too. 

You Already Know How 
To Operate It 

Unlike other digital multitrack decks, 
the DA-88 works logically and is simple 
to operate. Like your analog deck. All 
functions are familiar and easily 
operated from the front of the deck. 

1993 TEAC America, Inc. • Nintendo is a registered trademark of Nintendo of America Inc. 



Take punching-in and out, for 
example. You have three easy ways to 
do it. You can punch-in and out of 
single tracks on the fly. Just hit the 
track button at the punch-in point. Hit 
it again to punch-out. You can use the 
optional foot switch, if you like. 

Or, for multiple tracks, simply 
select the track numbers you want to 
punch, push play, and when you're 
ready, hit record to punch-in, play to 
punch-out. 

Finally, for those frame accurate 
punch-ins, you've got auto punch-in 
and out. In this mode you can rehearse 
your part prior to committing it to tape. 

No matter which way you choose, 
your punch-in and out is seamless and 
glitch free due to TASCAM's sophis¬ 
ticated variable digital crossfade 
technology. 

That's not all, you also can set your 
pitch (± 6%), sample rates (44.1 or 48K), 
as well as crossfade and track delay 
times. All from the front of the DA-88. 

Complete Synchronicity 

There's more. Add the optional 
SY-88 synchronizer card to just one of 
your DA-88s and you've got fu I 
SMPTE/EBU chase synchronization. 
The best part is, you can record time¬ 
code without sacrificing one of your 
audio tracks. You also get video sync 
input, an RS-422 port to allow control 
of the DA-88 from a video editor, and 
MIDI ports for MIDI machine control. 

A Digital Recording System 
That Grows With You 

The DA-88 is truly part of a 
digital recording system. Start with 8 
tracks today — add more tomorrow. 

Adding tracks is as simple as 
adding machines — up to16 for a total 
of 128 tracks. They interconnect with 
one simple cable, and no matter how 
many DA-88s you have, they'll all lock 
up in less than 2 seconds. 

Controlling multiple machines is 
made simple with the optional RC-848 
remote. With it you can auto locate 
and catch 99 cue points on the fly. It 
comes complete with shuttle wheel, 
jog dial, RS-422 and parallel ports, and 
it controls other digital and analog 
machines, too. 

Listen To The Rest 

Of course, the sound quality is 
stunning. With a flat frequency 
response from 20Hz to 20kHz and 
dynamic rance greater than 92dB, it 
delivers the performance you exoect in 
digital recording. 

So get to your authorized TASCAM 
dealer now. Check it out. Touch it. And 
listen to it. Once you do you'll know 
why the TASCAM DA-88 is the serious 
machine for digital production. The 
TASCAM DA-88 is the choice of 
studios worldwide And at only 54,499, 
it should be your choice. 

TASCAM 
Take advantage of our experience. 

7733 Te‘egraph Road, Montebello California 90640 
(213> 726-0303 



Get There Faster 
Vision and Studio Vision have what you need to get your 

Macintosh music system up and running quickly 

Vision, Opcode’s professional MIDI sequencer for the Mac, offers better 

defined, more useful ways to make music than any other sequencer. 

Studio Vision® incorporates all the features in Vision with recording and 

editing of CD-quality audio on your hard disk using Digidesign hardware 

— we even offer a special bundle with the Audiomedia 11™ 

card. And you can upgrade from Vision to Studio Vision. 

“Brilliant” \s what Electronic Musician magazine called 

Studio Vision, and recently added it’s “the leading 

program in the eategory" Keyboard magazine said it’s 

“Marvelously liberating" and MIX magazine has labeled 

Studio Vision “A revolutionary step.” 

To help you start making music faster we’re including our 90 

minute “Looking Into Vision" video with Vision and Studio 

Vision. The video shows you how to quickly make a song, set 

up a MIDI interface, edit your music, integrate Galaxy, record 

digital audio guitar tracks, and more. Plus you get Galaxy the 

universal librarian — the industry standard Mac software for 

storing and arranging patches for over 150 instruments. 

Start making music faster, get yours today. 

Vision Video & Galaxy 

FREE 
With Vision or Studio Vision Purchase 

SYSTEMS INC 

3950 Fabian Way. Palo Alto. CA 94303 FAX (415) 856-3332 

Call us today for a free brochure and 
the name of the dealer nearest you 
(415) 856-3333 



(continued from p 36) 
tance, play a guitar lead in one zone, 
a bass patch in another, and guitar 
harmonics in a third. By stacking a 
series of single sounds, all of which are 
mapped to the same key zone and 
MIDI channel, into Layers, you can 
build a more complex, composite 
sound. 

MISCELLANEOUS 
Microtuning Tables: Keyboard Octave/ 
User. If you want to tune the sound 

The addition of 

user-loaded 

waveform 

RAM is the most 

significant 

change in sound 

modules over 

the last three years. 

source to temperaments other than the 
Western 12-tone scale, microtuning is 
an essential feature. Keyboard tuning 
tables let you create tunings regardless 
of octave, e.g., vou could create a 20-
note octave, or a tuning that has no 
octaves at all. Octave tables let you cre¬ 
ate alternative relationships within the 
standard octave, which is useful for cre¬ 
ating traditional European tempera¬ 
ments such as just and mean tone. 
Some sound modules also support user-
created tunings. 
Number of Effects/Simultaneous 

Effects. Most synth modules available 
today offer a wide variety of signal pro¬ 
cessing effects onboard. This column 

Waldorfs 8-part multitimbral MicroWave. It uses a classic form of wavetable synthesis in which 

lookup tables containing small samples are sequentially read, or "swept," under the control of 

a modulator. The tables can be swept forward or backward, creating unique, complex waveforms. 

When you build the best amps 
in the world, covering them 

with a great warranty is easy 
Our full, three-year, no-fault amplifier warranty is so good, 
it covers everything. Call us for details: 1-800-535-6289. 

©croiun 
Guaranteed Excellence 
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lists the number of different effects 
(i.e., reverb, delay, chorus, etc.) and 
the number of effects that can occur 
at once. Even these numbers don't tell 
the whole story, however. Some mod¬ 
ules have two independent effects pro¬ 
cessors, so you can put unique effects 
on two different sounds at once. Oth¬ 

ers have one processor on an internal 
bus, so all sounds get the same pro¬ 
cessing, but with independent depth 
control. If you want to investigate this 
level of detail, check out the respec¬ 
tive EM reviews. 
General MIDI Compatibility. Gen¬ 

eral MIDI (GM) is an addition to the 
MIDI specification that designates a 
common set of synth features, includ¬ 
ing 24-voice minimum polyphony and 
predetermined Program Change, con¬ 
troller, and drum-note assignments. 
For instance, in a GM bank. Violin is 
program 41, Trumpet is program 57, 
and Clarinet is program 72. Drums are 
always on channel 10. Acoustic Snare 
drum is mapped to MIDI note 38 and 
Low Tom to note 45. GM modules also 

SOUND MODULE MANUFACTURERS 

Akai/IMC 
1316 E. Lancaster St. 
Fort Worth, TX 76113 
tel. (800) 433-5627 
or(817) 336-5114 
fax (817) 870-1271 

E-mu Systems 
1600 Green Hills Rd. 
Scotts Valley, CA 95066 
tel. (408) 438-1921 
fax (408) 438-8612 

Ensoniq Corp. 
155 Great Valley Pkwy. 
Malvern, PA 19355 
tel. (215) 647-3930 
fax (215) 647-8908 

Kawai America 
2055 E. University Dr. 
Compton, CA 90220 
tel. (310) 631-1771 
fax (310) 604-6913 

Korg USA, Inc. 
89 Frost St. 
Westbury, NY 11590 
tel. (516) 333-9100 
fax (516) 333-9108 

Kurzweil Music Systems 
13336 Alondra Blvd. 
Cerritos, CA 90701 
tel. (310) 926-3200 
fax (310) 404-0748 

Peavey Electronics 
711 A St. 
Meridian, MS 39302 
tel. (601) 483-5365 
fax (601) 484-4278 

Roland Corporation US 
7200 Dominion Circle 
Los Angeles, CA 90040 
tel. (213) 685-5141 
fax (213) 722-0911 

Voce 
111 10th St. 
Wood-Ridge, NJ 07075 
tel. (201) 939-0052 
fax (201) 939-6914 

Waldorf Electronics 
(dist. by Steinberg/Jones) 
17700 Raymer St., Suite 1001 
Northridge, CA 91325 
tel. (818) 993-4091 
fax (818) 701-7452 

Yamaha Corp, of America 
AGS Division 
6600 Orangethorpe Ave. 
Buena Park, CA 90620 
tel. (714) 522-9011 
fax (714) 739-2680 

must respond to Pitch Bend, Velocity, 
Mod Wheel, Aftertouch, Sustain, Ex¬ 
pression Pedal, Volume, Pan, All Notes 
Off, and Reset All Controllers mes¬ 
sages. Roland has developed a super¬ 
set of General MIDI, known as the GS 
Standard, which adds more controllers 
and sounds. (For more on GM and GS, 
see "MIDI for the Masses,” in the Au¬ 
gust 1991 EM, and “Generating Gener¬ 
al MIDI,” in the September 1992 issue.) 
Additional Features. Special features 

that are unique to a few modules and 
don’t fit neatly into the chart cate¬ 
gories are included here. Especially 
noteworthy are modules that include 
computer MIDI interfaces (a recent 
development) or extra MIDI ports for 
32-channel control. 
Price. The manufacturer’s recom¬ 

mended U.S. list price. 

IN YOUR EAR 
The point of a buyer’s guide is to help 
you narrow the field, not to provide 
a one-stop buying decision. Using the 
chart, you can eliminate sound mod¬ 
ules that are out of your price range, 
lack features you want, or duplicate 
an instrument you already have. Your 
next step in the selection process is 
to read the reviews on the remaining 
candidates (see sidebar “Sound Mod¬ 
ules in Review”), which should give 
you enough details (including an eval¬ 
uation of the user interface) to reduce 
the possibilities considerably. 
When you’re down to the finalists, 

shopping for a sound module comes 
down to one question that only you can 
answer: Do you like its sound? Sure, 
product reviews include comments 
about the practical usefulness and real¬ 
ism of the factory presets. But only a 
fool or a manufacturer’s marketing rep¬ 
resentative wotdd honestly claim that, 
for instance, Roland’s traditionally 
“bright” sound is better or worse than 
Korg’s “rich” sound. When you get 
down to comparing quality instruments, 
one person’s pick is another’s poison. 

It’s time for a taste test at the music 
store. With knowledge of the products’ 
features and limitations in hand, you 
can check out the user interface and 
evaluate the sound in the context of 
your individual needs. 

EM products editor Steve 0 is a 
synth and sampler junkie who will take two 
of these, three of those, and a few of that 
one over there, please. 
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Learn to use 

Send today for FREE catalog 

CASIO 

NRI's innovative course in 

Electronic Music Technology gives 
you everything you need to build 

you own computer-controlled 

music center. You train at home 
with the equipment that's revolu¬ 

tionizing the music industry: a 

powerful 386SX/25 MHz IBM-

compatible computer, 80 meg hard 

drive, Sound Blaster Pro II-

compatible sound card, Cakewalk™ 

MIDI sequencing software, Casio 

professional-level synthesizer with 

touch-sensitive keyboard, and a 

MIDI interface that links your

keyboard/synthesizer to your computer — all 

yours to train with and keep* only to electronic music applications, but also to 

the exciting new world of interactive multimedia. 

Your high-end Casio Model CTK-1000 

synthesizer features a touch-sensitive five-octave, 

MIDI-compatible digital keyboard with built-in 

monitor speakers, advanced tone editing, pattern 

and chord memory, tone and rhythm banks, and 

dozens of other state-of-the-art features. 

the way, you first master the basics 

of electronic theory step by step, 

gaining a full understanding of the 

fundamental electronics so essential 

for technicians and musicians alike. 

You then analyze sound generation 

techniques, digital logic, micropro¬ 

cessor fundamentals, and sampling 

and recording techniques ... 
ultimately getting first-hand 

experience as you explore MIDI, 

waveshaping, patching, sequencing, 

mixing, special effects, and much 

more. 

And, even if you’ve never been
involved in music before, NRI gives you the right 

amount of basic training in music theory and 

musical notation to help you realize your creative 

potential and appreciate the many applications 

made possible by today’s interactive electronic 

music technology. 

Turn your passion for music into 
n exciting high-tech career 

With the advent of MIDI (Musical Instrument 

Digital Interface), an innovation that’s trans¬ 

formed musical instruments into the ultimate 

urn to use, program, and service 
todays computer-controlled, 
MIDI -based music systems! 

computer peripherals, worlds of opportunity have 

tened up for the person who knows how to use, 

■ram, and service this extraordinary digital 
ftment. 

Now you can prepare for a high-paying 

:r as a sound engineer, recording engineer, or 

yuu technician ... even start your own business 

»Hing and servicing today's high-tech musical 

•ruments and music systems. Or just unleash 

own musical creativity writing and 

omposing music with the breakthrough training 

and equipment available only through NRI. 

Name 

Address 

.State 

Accredited Member, National Home Study Council 370-1093 

□ 
□ □ 

□ □ □ □ □ 

Basic Electronics 
Computer Programming 
Desktop Publishing & Design 
Fiction/Nonfiction Writing 
Bookkeeping & Accounting 

Electronic Music Technology 

Microcomputer Servicing 
TV/Video/Audio Servicing 
Computer-Aided Drafting 
Industrial Electronics and Robotics 

McGraw-Hill Continuing Education Center 

4401 Connecticut Avenue. NW, Washington DC 20008 

j/ Check One FREE Catalog Only 

fjeam MIDI techniques as you 
rain with professional equipment, 
including a powerful 386sx 
computer 
The fully IBM-compatible 386SX/25 MHz 

computer included in your course 

becomes the center of your own 

computer-controlled music 

studio. You enhance your 

computer’s capabilities even 

further by installing a 

Sound Blaster Pro II-

compatible sound card

with built-in MIDI interface — state-

of-the-art technology that opens the door not 

Master the breakthrough technology that’s 

changing the face of the music industry. Send for 

your free catalog today! If the coupon is 

missing, write to: NRI Schools, McGraw-Hill 

Continuing Education Center, 4401 Connecticut 

Avenue. NW, Washington DC 20008. 

IBM K a registered trademark oí the IBM Corporation Sound Blaster 
is a registered trademark of Creative Labs. Inc. 

Plus, you get Cakewalk™ MIDI sequencing 

software, technology that allows you to lay sound 

tracks in creative new ways. You also build up 

circuits on the exclusive NRI Discover)’ Lab. 
going on to use your hand-held digital multim¬ 

eter to test the circuitry' at the heart of today's 

revolutionary technology. 

You don't have to 
be a musician to 
master todays 
electronic music 
technology 
No matter what your 

background, NRI gives 

you the skills you need to 

take advantage of 

today’s opportunities 

in electronic music 

— no previous 

electronics or 

music experience 

is necessary. 

With your 

professional 

team of NRI 

instructors 

available to help you along 

SEND TODAY FOR FREE CATALOG! 



PART II 

THE 
Last month, we advised you to throw out all of your MIDI gear and learn to 

play the oboe. Well, not really. But we did explain that if you want to simulate 

orchestral instruments and ensembles—perhaps because your clients are 

ELECTRONIC 
among the hordes wrho have taken up the cry for “real instruments”—then the more you 

know about writing for acoustic instruments, the more convincing your music will be. 

This month, we finish our look at the instruments of the orchestra and talk about specific 

ORCHESTRA 
Bring the sound of the concert hall into_your home studio. 

B_y Paul D. Lehrman 
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MIDI and studio techniques for emu¬ 
lating orchestral sounds. 

PERCUSSION AND TIMPANI 
The percussion section of a symphony 
orchestra is quite different from a rock 
‘n’ roll drum kit. An orchestral bass 
drum is big and boomy and is played 
with a relatively soft beater. It has a 
less-defined attack and far more decay 
than a rock kick. An orchestral snare is 
deeper-sounding, with less punch, 
more snare rattle, and a longer decay 
than a rock snare. A “military drum” is 
an even deeper snare. Tom-toms, as 
rock players know them, are almost 
never used in an orchestra. 
Snare-drum rolls are common in or¬ 

chestral music, and a true snare-roll 
sample is the best way to simulate it. 
The better ones allow real-time dynam¬ 
ic control using Aftertouch or some 

other controller. If you are stuck with 
single snare sounds and want to create 
a roll, don’t step-time or quantize it be¬ 
cause it will sound far too mechanical 
and “pistol shot”-like. If you must step¬ 
time, then randomize the attacks and 
Velocities slightly, after the fact. Even 
better, play the notes in by hand, at a 
slow speed if necessary, to get the req¬ 
uisite unevenness. Use a MIDI drum 
pad, or if you don’t have one, play the 
roll on two adjacent black keys and 
transpose the roll so that all the notes 
are on the key for the snare drum. If 
you want to create a crescendo or di¬ 
minuendo, try drawing in Velocity 
curves and slightly randomizing them. 
Cymbals on a stand, known as “sus¬ 

pended cymbals," are sometimes used 
in orchestras, but the far more com¬ 
mon variety are “clash” cymbals—two 
cymbals banged together—which are 
also called “piatti.” For soft cymbal 
“dings,” you can get away with using a 
ride cymbal, but for those big crashes, 
there’s no substitute for the real thing. 
A rock crash cymbal sounds pathetic, 
and don’t even think of using a hi-hat. 

Orchestral cymbal crashes have dura¬ 
tion. A percussionist chokes a cymbal 
crash by pressing the cymbals against 
his or her body. (The notation “l.v.," 
or “laissez vibrer,” means “let 'em 
ring.”) If your cymbal sample doesn’t 
stop when you send it a Note-Off, you 
can get a cutoff by setting up the sound 
so that it is “monophonic,” i.e., only 
one cymbal note can play at a time. 
Then, follow the initial crash with 
another note at an extremely low (but 
not zero) Velocity, right at the point 
where you want the sound to stop. Sus¬ 
pended cymbals are used for playing 
cymbal rolls, so you can use your drum 
machine’s large crash cymbal for them. 
You can keep the Velocity on the low 
side and randomize, or lay in the notes 
by hand, as with snare rolls. 
Orchestral tambourines have a head, 

or skin, not just the ring of “jangles” 
that Mick Jagger waves around. They 
are played either by hitting them on 
the head (sometimes with soft sticks), 
or by shaking them. This means the tam¬ 
bourine sound in your drum machine, 
which is undoubtedly a sample of a 

Music composition just got easier. 
Worry about your music, not your software. Only Musicator GS for Windows gives you trouble-free 
MIDI sequencing and music notation in one affordable package. Enter music with a mouse or a 
MIDI keyboard and have total MIDI control over your 16-track recording. Add style and expression 
to your playing, and still print correct and readable sheet music with Musicator's advanced trans-

Musicator GS 
for Windows 

S299 

cription features. Each staff has 4-part voice control. All windows are 
updated instantly, so you don't waste time. Get professional 
results with Musicator, the perfect companion for 
Roland GS/General MIDI instruments and any sound 
card supported by Windows 3.1. Musicator is available 
worldwide. For a $5 demo disk or the dealer nearest 
you, call 916-756-9807. Dealers call 510-251-2500. 
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jangles-only tambourine being struck, 
isn’t really appropriate for Bizet or 
Rimsky-Korsakov. If you don’t have a 
real tambourine sample, try combin¬ 
ing sounds. Use a bit of high, damped 
tom-tom underneath your drum ma¬ 
chine’s tambourine; the result will be 
much closer to the classical model. A 
shaken tambourine is trickier. One so¬ 
lution is to play your tambourine sam¬ 
ple twice for each beat, with the two 
notes a few milliseconds (or ticks) apart 
and the first note at a lower Velocity 
than the second. For continuous shak¬ 
ing, try rolling the tambourine, using 
the same techniques as the snare rolls 
mentioned earlier. 
An orchestral triangle is a unique but 

sonically simple beast. Don’t try to sim¬ 
ulate it with a ride cymbal bell; that 
sound is much too complex. At soft vol¬ 
umes, a triangle is almost a pure sine 
wave, while at higher dynamics, it has a 
very short, metallic clank, followed by 
a sine wave with some non-integral har¬ 
monics. Like cymbals, triangle notes 
often have defined durations, and the 
same cutoff technique can be used. 
Two popular, wood-based percussion 

instruments are temple blocks and 
wood blocks. Temple blocks are more 
hollow-sounding and have a more def¬ 
inite pitch than wood blocks. Never use 
sidesticks in place of these; try to get 
the real thing. (They’re easy to syn¬ 
thesize, if you can’t get a sample.) 
Marimba and xylophone, while they 

may look alike, sound quite different. 
The marimba is a soft instrument, 
played with soft mallets, that features 
lots of fundamental and low harmonics 
in the sound, thanks to the tube “res¬ 
onators” underneath the tone bars. 
Especially at low pitches, it can have a 
fairly long decay. Soft rolls on low 
marimba notes, if executed properly, 
sound like one continuous note. The 
xylophone is made of much harder 
wood, has smaller resonators, and is 
played with very hard sticks. There’s a 
lot more “crack” in a xylophone sound, 
and it decays quickly. A xylophone roll 
sounds like a series of discreet events. 
If you only have a xylophone sample 
and you need to create a marimba 
sound, try these techniques: Start the 

sample a little late to cut off some of 
the attack, slow the attack envelope 
slightly, add some decay, and filter out 
some of the high harmonics, while 
boosting the fundamental. 
Timpani samples found in drum 

machines are generally of limited use. 
They don’t transpose particularly well, 
so they have only a short usable pitch 
range, and you usually can’t roll them 
because each note cuts off the previ¬ 
ous one. Multisampled ROM or RAM 
timpani, or even synthesized ones, are 
far more flexible. Like cymbals, tim¬ 
pani notes often have durations, and 
they can be cut off with the same tech¬ 
nique. However, if the timpani sound 
you’re using does respond to Note-Offs, 
make sure before you cut it off that 
you’re supposed to; it’s not always obvi¬ 
ous in the notation whether notes are 
supposed to ring or not. 

Like snare rolls, timpani rolls should 
be randomized, or laid in by hand. But 
there’s a big difference because of the 
variable duration of a timpani note. To 
make a convincing roll, the individual 
strokes need to overlap. If you are step¬ 
entering, you can accomplish this by 
setting the durations, after the fact, to 
150 to 200% of their original values. If 
you are playing the roll, you can use 
the sustain pedal to keep the notes 
ringing. When using sustain, however, 
be careful that you don’t use up all of 
your instrument’s polyphony in the first 
16 or 24 strokes. Use the pedal spar¬ 
ingly, or not until the very end of the 

Aftertouch is a natural way to control it. 
Also try using footpedals, data sliders, 
or—if you’re lucky enough to have 
one—a breath controller. 
Timbre can also be altered in real 

time. Wind instruments tend to be¬ 
come brighter when they get loud, and 
string instruments become noisier, so 
having a controller mapped to a par¬ 
ticular layer, operator, or filter that 
deals with those aspects of the sound 
can create realistic effects. They can 
be especially useful when you need to 
make a sound emerge through a thick 
texture, and you don’t want to turn up 
the volume too much (see Fig. 1). 
Ends of notes are important. Most 

patches give you a fairly realistic release 
envelope, but sometimes you need it 
longer or shorter, and sometimes you 
need a more complex envelope than 
just a simple volume fade provides. 
Often, before a note’s level goes to 
zero, the timbre gets darker and the 
vibrato stops. This is particularly notice¬ 
able with soft wind sounds. (To create 
a really good pianissimo flute fade-out, 
lose the fundamental tone first, then 
fade out the breath noise, so the air 
lingers a bit.) Conversely, a loud note 
that crescendos and then stops abrupt¬ 
ly can be made more dramatic by in¬ 
creasing the vibrato and brightness 
right up until the cutoff. 
Remember always that MIDI Volume 

and MIDI Velocity are totally different 
animals. Velocity is only relevant when 
the note starts. Although Velocity may 

roll. Another technique is 
to put the timpani sound 
through a limiter, so you 
can take advantage of the 
sound’s wide dynamics with¬ 
out swamping the rest of the 
mix. (You’ll need a dedi¬ 
cated output for the timp 
sound to achieve this.) 

REAL-TIME CONTROL 
As mentioned last issue, one 
of the best ways to improve 
the realism of a synthesized 
sound is to give it a vibrato 
that changes over time in 
both depth and rate. For 
example, Aftertouch can be 
used to change the rate 
while Mod Wheel controls 
the depth, or vice versa. Be¬ 
cause the apparent “inten¬ 
sity” of a note is often related 
to its vibrato speed or depth, 

FIG. 1: With fixed timbre envelopes (a), timbrai balance may 

change with velocity, but the progression of timbre over 

time stays the same. If a filter, layer, or operator is con¬ 

trolled with a real-time parameter (b). timbre envelopes can 

be totally different from one note to the next. 
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FIG. 3: The typical layout for a big band features saxes in front, 

then trombones, then trumpets. The rhythm section is usually 

placed off to the side, though you may want to pan their sounds 

closer to center. 

have some effect on what happens 
later—amplitude or filter envelope 
depth or timing can be modulated with 
Velocity—once the note is played, the 
die is cast until you turn it off. With 
Volume (MIDI Controller 7), however, 
you have continuous control over the 
shape of the note. Aftertouch also 
makes a good controller for level 
changes. Try designing a patch so that 
Aftertouch is mapped to level, but 
don’t set it up so that the minimum 
level is zero, or your notes will never 
start on time. Alternatively, record the 
Aftertouch information and, using your 
sequencer’s controller-altering func¬ 
tions, change it to MIDI Volume. 
When creating crescendos and di¬ 

minuendos on top of phrases, think 
about the effect you’re aiming for. Do 
you want the instrument to sound like 
it’s being blown or bowed harder and 
softer, or just to sound like it’s moving 
closer or further away? If the former, 
use Velocity; if the latter, use MIDI Vol¬ 
ume. If you’re in Mono mode (which is 
not a bad idea for wind instruments), 
you can’t use Velocity at all with legato 

phrases, so you have to rely 
on Volume. One cool ef¬ 
fect is to generate a soft, 
bright tone by playing a 
note with a high Velocity 
and putting a low Volume 
value right where it starts. 
If you then fade up the 
note with more Volume 
commands, this can be 
very expressive. 
You can also use Volume 

and other controllers to 
create a sforzando (hard attack, imme¬ 
diately softer, then growing in volume) 
effect. Plenty of preprogrammed sfor¬ 
zando brass patches are available for 
most every synth, but maybe you don’t 
want your sforzando to be timed exact¬ 
ly the way the patch times it, or you 
want to use the effect on a clarinet or 
viola. Use a constant-level patch and 
add the appropriate controllers after 
a high-Velocity keystroke. 
One thing to be careful of with MIDI 

Volume, however, is quantization, or 
“zipper,” noise. Jumps in volume that 
are too large and too fast will sound 
unnatural. Therefore, you need to pack 
your Volume data relatively densely. 
On the other hand, data that is too 
dense can cause your MIDI line to 
choke up and induce timing delays, 
but that’s a different article. Use as 

much Volume data as you 
need, but no more. 

MIXING YOUR 
ORCHESTRA 
How you place the different 
instruments in the sound¬ 
stage (left-right and near-far) 
goes a long way toward help¬ 
ing the sense of realism in an 
orchestral arrangement. 

Because the strings are the 
largest instrumental group of 
the orchestra, they should 
be spread wide. Ideally, you 
should use separate MIDI 
channels or instruments for 
the different sections, in 
which case you should ar¬ 
range them according to Fig. 
2a. (If the individual sections 
are in stereo, use the same 
panning, but make the stereo 
spread on each section nar¬ 
row.) It should be noted that 
some conductors and com¬ 
posers put the first and sec¬ 
ond violins on opposite sides, 

with the violas, cellos, and basses in the 
middle (see Fig. 2b). If your piece is 
highly contrapuntal, and the first and 
second violins have equally important 
parts, this is an effective arrangement. 

If all of your strings are on a single 
MIDI channel, use a pitch-based stereo 
spread. In this case, the high notes 
should be on the left and the bass on 
the right. Add reverb to taste: Some 
synths don’t need it, while others that 
start out more “in your face” can ben¬ 
efit greatly from it. 
Woodwinds like to be more centered: 

maybe set at ten o’clock and two 
o’clock on the mixer. Individual instru¬ 
ments should be placed carefully, and 
stereo samples of flutes and clarinets 
are totally unnecessary in an orches¬ 
tral context. Woodwinds can take a lit¬ 
tle more reverb than the strings; it puts 
them further away from the listener 
and helps them blend. 
Brass can be spread out more, al¬ 

though French horns sound best right 
up the middle. Again, if you’re using a 
single channel for the whole section, 
pan the high notes to the left and the 
low notes to the right. Lots of reverb on 
these instruments helps them blend 
and gives them more of a concert-hall 
ambience. Keep in mind that at lower 
frequencies, our ears’ sense of direc¬ 
tion is not as good, so putting basses, 
tuba, and timpani off to the side won’t 
help the image much. In fact, it may 
lead to trouble down the road if your 
music is going to be broadcast (where 
mono compatibility is always an issue) 
or cut into (remember this?) vinyl. 
Timpani and bass drum, like other 

low instruments, work best panned 
toward the center. The rest of the per¬ 
cussion family can be spread around, 
although not too far, lest they sound 
like they’re being piped in from anoth¬ 
er planet. A cymbal climax is more 
effective if it doesn’t come from—lit¬ 
erally—left field. 

FIG. 2: The panning for most instruments should follow the 

real-world layout of an orchestra (a). The exceptions to this 

rule are low-frequency instruments, such as basses, tuba, 

and timpani, which should all be panned to the center. An 

alternative layout for strings (b) places the second violins 

opposite the first violins, instead of next to them. 
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Stereo pan positions can be set on 
the synths as part of each patch, or they 
can be determined at the beginning of 
the sequence by sending an appropri¬ 
ate Pan (Controller 10) message on 
each track, assuming your synths re¬ 
spond to that. Zero is left, 64 is center, 
and 127 is right. Some instruments use 
0 or 127 for disabling or reversing ex¬ 
ternal pan control, or setting up a ran¬ 
dom pan, so watch out for those. Don’t 
change the pan position of things in 
the middle of a piece. Instruments of 
the orchestra do not get up and walk 
around (except in certain P.D.Q. Bach 
compositions), and neither should 
yours. 

If you are using nothing but single¬ 
timbre synths, the process of panning 
and mixing instruments is relatively 
straightforward. With multitimbral 
units, however, you have to make deci¬ 
sions about output assignments before 
you start mixing. If the unit has only 
two outputs, then you must try to cre¬ 
ate a stereo spectrum as best you can 
and more or less forget about differ¬ 
ent delays, reverbs, or other process¬ 
ing on different voices. If the synth has 
multiple outputs, try to use them in 
stereo pairs: for example, the strings 
on one pair, the woodwinds on anoth¬ 
er, and the brass on a third. Percussion 
should be divided up into as many out¬ 
puts as possible, because timpani and 
bass drum (as mentioned) might need 
limiting; the snare drum might benefit 
from a diffuse, dull reverb; and the 
wood blocks and tambourine might be 
happier with a bright, sharp reverb. 
If you don’t have enough outputs, 

you can combine sections. The strings 
and woodwinds can go on the same 
output pair, with the winds panned 
closer to the center. In a pinch, the 
brass can survive going out of a single 
output, but they will be helped greatly 
if you have a quality reverb that cre¬ 
ates a good stereo image from mono. 

A solo instrument, such as a concerto¬ 
style violin or piano, should be panned 
right up the middle. If there is more 
than one soloist, they can each be set 
off a little away from the center, but 
they should be balanced around it. 
Reverb on solo instruments should be 
used sparingly: Create the illusion that 
these instruments are up at the front of 
the orchestra, close to the listener. If 
you use too much reverb, they will 
sound like humongous beasts lurking 
behind the trombone section. 

SMALL ORCHESTRAS AND 
BIG BANDS 
The same principles apply to mixing 
acoustic instrumental ensembles other 
than symphony orchestras. Use level, 
panning, and reverb to re-create the 
way the group looks on a stage. Gen¬ 
erally speaking, melody voices can be 
spread fairly wide left and right, as long 
as they balance each other, while bass 
and textural instruments (“rhythm,’’ if 
you will) belong in the middle. Soft 
instruments should have less reverb so 

they sound “up front,” while louder 
instruments can have more ambience 
around them. 
A string quartet is arranged the same 

as a string orchestra: from left to right, 
first violin, second violin, viola, and 
cello. A wind quintet has the flute and 
oboe on one side, the horn in the mid¬ 
dle, and the clarinet and bassoon on 
the other. A mixed chamber ensemble 
often has the strings on one side, with 
the highest-pitched in the front, and 
the winds on the other, again with the 
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highest in front. The horn, if there is 
one, sits at the back, in the middle. A 
larger ensemble, such as for a baroque 
concerto, has the strings in front, the 
winds behind them, and the harpsi¬ 
chord and bass in the back, off to the 
sides. 
There’s a lot of call these days for 

the sound of big-band jazz. Big bands 
usually are set up so that five saxes are 
in front, with four trombones behind 
them, and four trumpets in the back, 
on risers (see Fig. 3). Each section takes 
up the same amount of physical width, 
so in your MIDI big band, they can be 
spread about equally wide in the mix. 
Less reverb on the saxes gives better 
definition, while more on the trum¬ 
pets makes them more dramatic. Bass 
should be in the middle, and piano and 
guitar can be off to the sides. 
Big-band drums are an exception to 

the “hear-it-the-way-it-looks” rule. On 
stage, the drums are usually on one 
side, but that sounds strange on a re¬ 
cording, so you should put them in the 
middle. How much you spread them 
out depends largely on how much you 
want the drums to be featured. If you 
want to sound like Basie’s band, they 
can be fairly narrow, but if you have 
delusions of being Buddy Rich, make 
them wide (and boomy, while you’re 
at it). 

BEYOND THE ORCHESTRA 
Now that we’ve discussed at length how 
to construct a “real” orchestra, let’s do 
a little deconstructing. Today’s MIDI 
equipment can go far in simulating an 
orchestra, but it can also go way beyond 
that role. In the rush to please your 
clients’ professed desire for “realism,” 
don't ignore the flexibility electronic 
instruments offer. 
Those of us who have grown up with 

orchestral sounds in our ears will have 
certain predictable emotional reactions 
when we hear them. Putting those 
sounds into contexts we’re not used to 
can have a striking effect. Composers 
such as Stravinsky, Messaien, and 
Varèse had to ask orchestral players to 
do unconventional things with their 
conventional instruments to create new 
sounds, but electronic musicians have 

available to them a palette of literally 
millions of unique and evocative 
sounds, each as accessible and easy to 
play as any realistic sound. The juxta¬ 
position of familiar sounds with unfa¬ 
miliar ones can induce a strong reac¬ 
tion in the listener. 
Try mixing instruments that wouldn’t 

normally be heard together, such as a 
harpsichord and a gong, or a low, loud 
flute and a high, soft trumpet. Use 
vocal samples mixed in with instru¬ 
mental ones to give a “human” effect. 
(Gustav Holst, composer of The Plan¬ 
ets, was one of several early twentieth¬ 
century composers who used vowel¬ 
singing vocalists as orchestral “instru-

This is the 

kind of 

stuff Stravinsky 

could only 

dream about. 

ments.”) Double a natural sound, such 
as a sampled violin, with an unfamiliar 
one, perhaps a bell with a slow attack. 
Create a stereo image in which an oboe 
is immense (thanks to lots of delays 
and stereo spreading), while a tuba is 
tiny (no processing and low volume). 
Set up a harmonic pad using an exotic, 
shifting, evocative background and play 
melodies in front of it on ordinary 
instruments, such as piccolo or xylo¬ 
phone. 
Remember that orchestral music was 

at one time only produced by sympho¬ 
ny orchestras, and hundreds of years 
of listening to them have influenced 
the Western ear tremendously. With 
MIDI gear, you can convincingly re-cre¬ 
ate an orchestra, if you pay attention 
to the details that make up the sound. 
Once you’ve learned how to do that, 
you can add in other sounds, giving 
your music a sense of dimension and 
context that you couldn’t accomplish 
any other way. It’s the kind of stuff 
Stravinsky could only dream about. 

Paul D. Lehrman studied compo¬ 
sition, orchestration, electronic music, and 
bassoon (in that order) at Columbia Uni¬ 
versity and the State University of New York 
at Purchase. 
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he flames of insurrection have abated. Zealots and 

rebels no longer run wild in the streets. Fear has lapsed 

into acceptance and denial into belief. The miracle has 

come: Digital multitrack belongs to the masses. Vive la revolution! 
Affordable, taped-based digital multitracks have smashed the status 

quo of the recording industry. The heroes of the revolution— the Ale¬ 

sis ADAT, Tascam’s DA-88, and the Fostex RD-8—have formed a 

new Digital State that promises sonic parity and eternal audio 

bliss for all recordists. The artist is no longer suppressed by 

expensive studios, the voracious data-storage needs of hard¬ 

disk recorders, or the semi-pro sound of affordable analog 

multitracks. Today, virtually anyone has the capability to pro¬ 

duce aurally magnificent digital recordings. 

Well, at least that's the party line of the Digital State’s 

propaganda machine. It may be true. The impact of 

tape-based, modular digital multitracks (MDMs) is rock¬ 
ing both the analog recording establishment and the 

commercial studio community. Sales of 8-track, reel-

to-reel analog decks are stagnant, and it’s alleged 

that 16- and 24-track semi-pro machines aren’t 

moving very briskly either. 

"°"«,» 
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MDMs and MIDI systems have also 
allowed small project and personal stu¬ 
dios to produce increasing shares of 
big-league audio (major-label record 
releases, advertising underscores, jin¬ 
gles, fdm and video soundtracks, etc.). 
The Digital State seems poised to deliv¬ 
er the David blow to the large studio 
Goliath. 

HISTORICAL PERSPECTIVE 
The digital revolution began on Jan¬ 
uary 18, 1991, when Alesis announced 
the ADAT at the Winter NAMM Show. 
At first, industry skepticism was ram¬ 
pant. Here was a company that had 
never built a tape deck of any kind, 
claiming they could sell a functional 8-
track digital recorder for under $4,000. 
After constant delays—which were glee¬ 
fully reported as proof that Alesis was in 
over its head—the ADAT hit the streets 
in the summer of 1992. The list price 
was $3,995. And it worked. 
Approximately one year after ADAT’s 

debut, Tascam entered the uprising 
with its DA-88; a digital multitrack that 
offered expanded features and still sold 
for under $4,500. The DA-88 ignited a 
format battle by opting for a Hi-8 mm 
transport rather than the S-VHS sys¬ 
tem chosen by Alesis. And to confuse 
matters further, Fostex should be ship¬ 
ping their S-VHS-based, ADAT-com-
patible RD-8 by the time you read this 
(see sidebar “Fostex Joins the ADAT 
Alliance”). Designed primarily for aud¬ 
io post-production applications, the 
RD-8 is the result of an alliance be¬ 
tween Fostex and Alesis to manufac¬ 
ture complementary ADAT machines. 
Currently, this unquiet revolution 

has three battlefronts. The first is a 
cold war between analog loyalists and 
digital disciples. Many engineers and 
producers refute the eminence of dig¬ 
ital and maintain that analog is still a 
viable—and vital—recording medium. 
On the second battlefront is the 

ADAT’s blitzkreig for control of the 
Digital State. Alesis is exploiting its mas¬ 
sive user base to expand pacts with 
third-party developers and win the for¬ 
mat war. 
And on the third front, Tascam is 

betting that its manufacturing experi¬ 
ence, reputation for product reliabili¬ 
ty, and industry perception as “the 
pro’s choice” will rally serious re¬ 
cordists around the DA-88. 
Unfortunately, without the inter¬ 

vention of prophecy, it may require 
years of field use to discover which dig¬ 
ital format is best, or if analog is near¬ 
ing extinction. However, EM has been 
lucky enough to work with these ma¬ 
chines throughout their lifespan and 
to interact with audio professionals who 
use MDMs extensively. So while we 
can’t predict the future, our observa¬ 
tions “from the trenches” offer an illu¬ 
minating status report on the current 
state of digital tape recording. 

OFF WITH THEIR HEADS! 
The digital revolution proved that 
some analog aristocrats were long over¬ 
due for the guillotine. MDMs offer in¬ 
numerable benefits to recordists, many 
of which stem from the death of analog 
tape anomalies. For instance, few engi¬ 
neers will shed tears over never having 
to do a record alignment again. Here 
are some other common nuisances you 
won’t miss when you work with an 
ADAT, DA-88, or RD-8. 
Tape hiss. The noise floor of analog 

tape has haunted the medium since its 
inception. No matter how hot you re¬ 
cord signals—or how carefully you en¬ 
sure sonic sterilization—varying de¬ 
grees of audible hiss appear once tracks 
stack up. Noise-reduction technology 
and high-output tape formulations 
have tamed the prob¬ 
lem, but noise build-up 
is a by-product of ana¬ 
log multitrack record¬ 
ing. You can usually cut 
the medium some slack 
on dense musical pro¬ 
grams (such as loud 
rock tracks), but the AlesisADAT 
subtle beauty of quieter 
projects can be ruined by audible hiss. 
Of course, the digital domain does 

not eliminate noise. Sloppy engineer¬ 
ing, fractured gain staging, bad cables, 
and dirty signal processors threaten 
sonic clarity regardless of the recording 
medium. But if you take pains to sanc¬ 
tify your signals, digital’s immunity to 
tape hiss passes the audio white-glove 
test every time. 
Crosstalk. The tracks on an analog 

multitrack are not isolated little king¬ 
doms; signals tend to sneak over the 

boundaries and end up where they’re 
not wanted. For example, I once re¬ 
corded a timbale track to spice up a 
song demo. When my senses returned 
during the mix session, I muted the 
obnoxious clatter. But I still heard a 
ghost image of those damn timbales! 
Unfortunately, the timbale track was 
adjacent to the vocal track, and signal 
crosstalk made it impossible to delete 
the percussion without muting the voice. 
Even after I had completely erased the 
timbale track, a minute taste of the 
dreaded percussion remained audible 
on the vocal track. Although there is a 
slight possibility of crosstalk on digital 
multitrack recorders (analog signals 
are still present within ADCs and 
DACs), digital tracks stay put: They 
don’t bleed onto their neighbors. 

Print-through. Magnetic particles can 
be devious little buggers. After a ses¬ 
sion, when you’ve put your multitrack 
tape safely to bed, these particles can 
travel through several layers of tape in 
both directions. On analog recorders, 
the magnetic invasions are manifest as 
pre- and post-echoes. There is no anti¬ 
dote for this anomaly; the sonic purity 
of your master tape is soiled forever. 
Preventative measures such as storing 
your masters tails out and using noise 
reduction only diminishes the prob¬ 
lem. However, the playback on digital 
recorders is not compromised by print-
through. The misplaced particles are 
simply not recognized as audio data. 
Wow and flutter. Although BMW 

advertisements would have us believe 

otherwise, there is no such thing as a 
perfect machine. On tape decks, un¬ 
avoidable (albeit slight) mechanical 
flaws make it impossible for the trans¬ 
port to maintain a consistent, exact 
speed. These tape-speed fluctuations 
can effect pitch, causing you to think 
you’ve lost your mind when tracks 
move ever-slightly in and out of tune. 
Slow speed deviations cause wow, while 
faster speed variations produce flutter. 
Digital transports aren’t perfectly con¬ 
stant either, but speed variations don’t 
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matter: All audio data is fed into a RAM 
buffer, where it is clocked out with 
faultless precision (and uncompro¬ 
mised pitch). 
Bad tracks. Analog recordists con¬ 

stantly fret about finding good homes 
for their audio signals. Edge (or out¬ 
side) tracks are bad places for impor¬ 
tant parts because a tape curl—due to 
mishandling, bent reel flanges, or a 
brutal rewind—can cause dropouts. In 
addition, as your record and playback 
heads fall victim to wear and tear, cer¬ 
tain tracks may diminish in sonic qual¬ 
ity. Smart engineers always know the 
location of their best tracks and plot 
instrument (and vocal) assignments 
accordingly. But there is no such thing 
as a bad track on a MDM: Helical heads 
and error correction theoretically en¬ 
sure sonic perfection. 
Head feedback. The whims of inspi¬ 

ration can force recordists to paint 
themselves into corners. In other 
words, you always seem to need one 
more track to record an “essential” mu¬ 
sical part. This situation usually occurs 
when the most viable tracks for a 
bounce (so you can free up an extra 
track or two) are side-by-side. Unfor¬ 
tunately, bouncing audio signals to 
neighboring tracks is not a good idea. 
The stationary record and playback 
heads of analog decks are stacked in 
close proximity, and the crosstalk that 
occurs while bouncing to adjacent 
tracks can produce shrieking feedback. 
However, digital multitracks don’t han¬ 
dle audio in a linear fashion and there¬ 
fore don’t suffer from record crosstalk: 
You can bounce tracks anywhere you 
want without risking feedback. 
Butchered punches. Tight punches 

on an analog deck are risky. First, your 
ears and fingers must be time-aligned 
to pinpoint and perform the ideal 
punch in. Then, the mechanical switch¬ 
es and relays of the recorder must 
rapidly execute your punch-in and 
punch-out commands. There’s a lot of 
room for an “oops!”—which usually 
means you’ve erased part of a good 
track. 
Digital multitracks offer almost ten¬ 

sion-free punches because they seem-
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lessly crossfade the new audio into— 
and out of—the previously recorded 
track. Digital crossfading has allowed 
me to punch-in complete drum per¬ 
formances without chopping up cym¬ 
bal decays or room ambience. Such 
surgical precision is near-impossible 
with analog machines. 

THE DIGITAL PROMISE 
Okay, we’ve looked at some of the ben¬ 
efits that digital bestows upon re¬ 
cordists. The over-zealous propagan¬ 
da of the Digital State promises much, 
and yet, does digital really sound all 
that wonderful? And what about me¬ 
chanical reliability, customer service, 
and other practical concerns? Just how 
well do these things really work? Let’s 
take a hard look at several aspects of 
the digital revolution. 

BITS OF SOUND 
Digital sound is a beautiful thing. It’s 
clean, transparent, and innocent of 
audible tape hiss. It also reproduces a 
vast dynamic range and is practically 
impervious to signal degradation. But 
don’t let anyone tell you it’s perfect. 
“Sixteen bits are not enough to do 

the job right,” says an industry source. 
“We really need 20-bit resolution to 
accurately reproduce a full dynamic 
range. In many ways, analog is still a 
more realistic medium for reproduc¬ 
ing audio. For instance, listen to some 
reverb decays recorded on a digital 
deck. The decays fade to a certain [vol¬ 
ume] level and then cut right off. On 
an analog machine, those decays would 
fade smoothly into nothingness with¬ 
out the abrupt drop-off.” 
Many engineers and producers have 

also discovered a slight harshness in 
the high-frequency data produced by 
MDMs. Interestingly, the anomaly isn’t 
really noticeable until you start build¬ 
ing up tracks. Progressive distortion is 
usually most apparent once five or six 
tracks are recorded. 

“I was engineering an album project 
on an ADAT for [folk singer and hit 
songwriter] Steve Seskin, and the pro¬ 
ducer, Robin Sylvester, kept saying that 
something sounded weird,” recalls 
Sound & Vision co-owner Neal Brighton. 
"Robin was one of the original engi¬ 
neers at Trident Studios in London, so 
I trust his ears. Sure enough, as we 
added overdubs, the high-end definitely 
became kind of brash. Because this was 
an airy, acoustic folk production, the 
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edginess was pretty noticeable.” 
To soften things up, Brighton mixed 

the project with a dbx 563 single-ended 
noise-reduction unit inserted into the 
console stereo bus. Because these de¬ 
vices diminish hiss by muting “unused” 
high frequencies in the program mate¬ 
rial, the upper partial harmonics most 
affected by the harshness were de¬ 
emphasized. “The result wasn’t per¬ 
fect,” admits Brighton, “but the mixes 
sounded much smoother.” 
Although the ADAT and DA-88 (see 

review on p. 116) spec out beautifully, 
it’s not a given that they can make beau¬ 
tiful music. (And we haven’t even gotten 
into complaints about the sterility of 
digital sound yet!) The sonic quirks that 
have been discovered are slight, and 
yet they prove that right now, digital is 
not quite an aural paradise. 

SONG SECURITY 
“Digital is not a perfect storage medi¬ 
um,” cautions noted San Francisco Bay 
Area studio technician Michael Gore. 

88s, but you should find “back-up bud¬ 
dies” for the purpose of making copies. 
If you want to be extra careful, use tape 
formulations recommended by the 
manufacturers, “break” new tape (do 
a complete fast-forward and rewind 
cycle to ensure uniform packing), re¬ 
wind masters completely after each use, 
and store tapes in a cool, dry place. 
Also, before you budget a session, be 
sure to double your tape costs to allow 
for safety copies. 

TRANSPORTS AND HEADS 
A lot of mud has been slung regarding 
the viability of S-VHS and Hi-8 mm for¬ 
mats. Tascam supporters claim that the 
clumsy VHS transport is a mechanical 
nightmare, while Alesis fans argue that 
8 mm tape is too tiny to store multi¬ 
track data safely. The format issue isn’t 
a bad place to pick a fight: Every MDM 
owner I interviewed was extremely con¬ 
cerned about the lifespan of their 
unit’s transport and heads. Unfortu¬ 
nately, long-term data is not yet avail¬ 
able. To get some perspective, I turned 
to the video industry. 

“I’ve run my VHS decks for five years, 
and I’ve never had a breakdown,” says 
Herb Ferrette, owner of First Genera¬ 
tion, an off-line video facility. “Of 
course, I don’t wait for them to wear 

“It is not very difficult to 
get corrupted data. Any¬ 
thing from tape drop-outs 
to minute errors in head 
tracking can compromise 
audio.” 
Digital designers have 

expended massive quanti¬ 
ties of brain cells to devel¬ 
op tenacious error correc¬ 
tion, but catastrophic er¬ 
rors still occur. I almost lost 
the ADAT master for my 
band’s premiere single re¬ 
lease when the tape pro¬ 
duced massive data drop-

Tascam DA-88 

outs at the mixdown session. At that 
time, we only had one ADAT, so there 
was no tape back-up. But I was lucky. I 
brought my master tape to (Mix prod¬ 
ucts editor) George Petersen’s studio— 
which had two ADATs—and the tape 
played perfectly on his machines. A 
quick clone of the master was made, 
and I was mixing again within days. 
The moral of this story is: Make back 

ups! If you don’t have a safety copy of 
your work, you’re risking tragedy. Not 
everyone can afford two ADATs or DA-

out. I do preventative maintenance 
every 750 to 1,000 hours. Usually, I 
have to replace the belts once a year 
and the heads every two years.” 

Hi-8 mm users and editing facilities 
gave similar accounts: No significant 
mechanical problems were reported. 
Obviously, digital audio applications 
are different from video editing oper¬ 
ations. But video editors beat up their 
machines pretty good—an MTV “ma¬ 
chine gun” cut style involves multiple 

continued on p. 65 
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Roll view to insert, resize and move 
notes in a grid. The detailed Event 
List view lets you edit MIDI and mul¬ 
timedia events on multiple tracks at 
once. Use the Track/Measure view to 
assign track parameters like MIDI 

as well as title, performance 
instructions, author and 
copyright information. It 
even displays and prints 
triplets. All in the font size 
you select. 

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

channels, instru¬ 
ment patches and 
key offsets, even 

in real-time. 

Other extraordinary Cakewalk 
Professional features include a 

You'll love the views. 

With Cakewalk Professional, com¬ 
posing music is an aural and visual 
experience. You can use the Piano 

Controllers view, a variable timebase 
of up to 480 pulses per quarter note, 
a Markers view for creating text “hit 
points,“ an Event Filter and on-line 
help screens. 

System Requirements: IBM PC with 10 MHz 80286 oí higher 2 MB of RAM, mousæ; Microsot Windows 3.1. Suppcrtsany 
combination of up to 16 MIDI ports on devices with Multimedia Extensions drivers (including Roland MPU-401 compatibles and 
Music Quest MQX interfaces). Cakewalk Professional for Windows is a trademark of Twelve Tone Systems. Other products 
mentioned are trademarks of their respective owners. 

New ways to compose yourself. 

Cakewalk Professional 2.0 offers other 
new features like: 

• Play List view for live performance 
• 48 assignable faders (16 sliders, 

32 knobs) 
• Real-time editing 
• Remote control from MIDI keyboard 
• “Hot Key” macros 
• Loop record 
• Punch record on the fly 
• Big Time display 

Inspired yet? 

If you feel inspired to find out more 
about Cakewalk Professional for 
Windows 2.0, or to learn the name of the 
dealer nearest you, give us a call at 
800-234-1171 or 617-926-2480. 
Cakewalk Professional lists for just $349. 
If you’d like, we’ll send you a demo disk 
for just $5 so you can see and hear 
Cakewalk Professional for yourself. 

SYSTEMS 
P.O Box '60. Watertown. MA 02272 



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 fact, it's a lot "”l
matically creates quick 

closer than you'd original patterns and songs. 

rus and flange. Add 

layering and you’ve literally 

got 58,564 different 

sounds at your fingertips. 

What you also have 

at your fingertips are sixteen 

velocity-sensitive pads, as 

want to get to In short, the R-70 is 

like the best drummer you know. 

most of them. Only it won’t show up 

late to a gig or make passes at 

your girlfriend. 

Roland 
Roland Corporation VS, 7200 Dominion Circle, 

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



(continued from p. 60) 
images changing every few frames, 
which is certainly more intense than 
audio punch-ins marked in seconds— 
so I’m inclined to believe that both for¬ 
mats will be pretty robust. However, 
making back-up copies of your masters 
is definitive protection against the man¬ 
gling of tapes by transport glitches. 
Ensuring trouble-free operation re¬ 

quires periodic maintenance. The 
more wear-and-tear on your transport 
and heads, the more susceptible they 
are to failure. Home and personal pro¬ 
ject studios can probably get by with 
having a qualified tech tune-up their 
MDMs once a year. Busy pro and com¬ 
mercial facilities should maintain their 
decks every six months. Luckily, both 
formats are designed for easy repairs 
or part replacements. 

MULTIMACHINE CHASE 
I can’t say that I’m ecstatic over the 
chase-lock lags when linking two or 
more MDMs together. On a 16-track 
ADAT system, it frequently takes the 
slave machine (tracks 9-16) seven sec¬ 
onds to chase lock to the master deck 
(tracks 1-8). Thankfully, the slave 
ADAT remains in mute mode until 
lock-up is achieved, but it’s still dis¬ 
concerting to wait for tracks 9 through 
16 to appear. If you’re used to hearing 
all tracks at all times (another one of 
those silly analog habits), this method-
olgy can drive you batty. To avoid the 
“lock-up blues,” most engineers sub¬ 
mix rhythm tracks onto one or two 
tracks of a MDM and do their overdubs 
on a single machine. Full chase-lock 
operation is only initiated at the mix¬ 
down, where constant shuttling is usu¬ 
ally unnecessary. 

USER BASE 
Alesis claims to have shipped more 
than 20,000 ADATs worldwide. Local¬ 
ly, I can attest that the ADAT has over¬ 
run the market. Will the DA-88 catch 
up? Well, Tascam is a solid company, 
and I wouldn’t count them out of any 
race. But did the recording studios in 
my community gamble their profita¬ 
bility on the DA-88’s chances of out¬ 

distancing the ADAT? No. 
Even if you don’t operate a com¬ 

mercial studio, a healthy user base is 
important. The more people that own 
“your” machine, the more opportuni¬ 
ties for networking. For example, if 
your MDM bites the dust during a pro¬ 
ductive weekend, you may be able to 
borrow (or rent) a replacement from a 
sympathetic local user. 

SERVICE 
At press time, it was too soon to report 
on the service history of the DA-88 and 
RD-8. Fostex’s RD-8 hadn’t shipped yet 
and Tascam was still collecting field 
data regarding potential problems and 
repairs. 
“Currently, the main Southern Cali¬ 

fornia service center is working on a 
three-day turnaround,” says Tascam 
Service Manager Rich Whittell. “The 
DA-88 hasn’t been in the field long 
enough to develop a ser¬ 
vice history yet, but the 
recorder’s modular de¬ 
sign is really built for 
quick repairs.” 
Whittell stressed the 

importance of communi¬ 
cation if a professional 
facility has a service prob¬ 
lem. “We’ll try to accom¬ 
modate tight schedules,” 
he says, “but the studio 
has to let us know what 
we’re up against and be 
realistic about shipping and repair 
times.” 
Alesis also claims a three-day turn¬ 

around for normal repairs. Early ADATs 
had power-supply problems and most 
were repaired quickly without further 
incident. However, some engineers re¬ 
ported that it took a couple of weeks to 
get their machines back. (Allegedly, 
users returning their ADATs for soft¬ 
ware updates this summer overloaded 
the service department) Although there 
is no official policy for commercial facil¬ 
ities, sources at Alesis state that profes¬ 
sional accommodations can be negoti¬ 
ated. As with Tascam, communication is 
the key. 

THE ANALOG FRONT 
Given all the benefits of digital, one 
can’t help but wonder, “Is analog dead?” 
The Digital State would have us believe 
that analog casualties are necessary and 
pardonable because digital is a vastly 
superior recording medium. 

Don’t believe the hype! The digital 
revolution does not serve the needs of 
every musician. For all its faults, many 
engineers and producers still prefer 
the sound of analog. (And even digi¬ 
tal disciples can’t argue that the analog 
medium has produced legions of great¬ 
sounding records.) The funny thing is, 
analog loyalists are devoted to the 
medium because of something that dig¬ 
ital is sworn to eradicate: distortion. 
Distortion is an integral component 

of analog recording. The degree to 
which this distortion (or tape colo¬ 
ration) exists and changes a signal’s 
timbre depends on a recorder’s me¬ 
chanical health and system alignment, 
the formulation of the tape being used, 
and the signal’s input level. Technical 
babble aside, music sounds warm and 
fat on analog tape. The Digital State 
can spew incredible specs, but digital 
masters tend to sound cold and ster¬ 

ile. Of course, over-zealous recordists 
can “warm up” analog a little too much 
and produce truly ugly sounds. For the 
most part, however, you can push the 
limits of analog tape and still get great 
recordings. But if you “red-line” digital, 
all you get is unusable audio. 
The perception of fat sound is the 

analog loyalist’s main weapon against 
the digital invasion, but it’s not the 
only defense. Following are a few tricks 
that analog has hidden up its sleeve. 

Universality. The infiltration of MDMs 
into the audio world was quick and 
decisive. But right now, more analog 
machines are in existence than digital. 
In addition, the Digital State has not 
yet scored a coup against the profes¬ 
sional format for large studios: 24-
tracks on 2-inch analog tape, running 
at 30 ips. If your project is recorded 
on the pro format, you can work in 
practically any major studio on the 
planet. But an ADAT or DA-88 master 
won’t open every (studio) door. 

Fostex R0-8 
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• Compact Discs 
New, Low-Cost Packages! 

• Cassettes 
Finest European Equipment 

• Dmm Vinyl 
Mastering & Pressing 
Cleanest, Hottest 12" Vinyl! 

• Graphics 
Printing with 
Free Custom Layout! 

• Mastering 
Studios 

Neve Digital EO, Sony Digital 
Editing. Major Label Mastering. 

SPECIALS - "With This Ad Only 
500 CD s - $1,770 

FULL GRAPHICS - FAST DHJVERY! 
Everything included -1630, Glass Master, 
B/W Front & Tray Cards, Typesetting, Lay¬ 
out, CD Label, Jewel Case & Shrink-Wrap 

r 500 Cassettes - $595 
complete with COLOH J-Card & Norelco Box! 
Everything included - Test, Typesetting 

& Layout, Full Color J-Card, 
Norelco Box & Shrink-Wrap (to so Min.) 

r 500 CasSingles - $690^ 
complete with FULL COLOH 0-Sleeve 

Everything Included - Test, Typesetting 

& Layout, Full Color 0-Sleeve 

. & Shrink-Wrap (to 29 Min.) . 

500 12" Vinyl - $995 
Complete 12" Single Package 
Direct Metal Mastering, Test, Label 

Layout & Printing, Plastic Sleeve, 

Die-Cut Jacket & Shrink Wrap 

Call For Our Complete Catalog 

EUROPADISKMD-
75 Varick Street, New York, NY 10013 
« (212) 226-4401 FAX (212) 966-0456 

Editing ease. Few engineers will 
argue that digital audio workstations 
(DAWs) allow unprecedented audio 
editing control. Unfortunately, these 
technical marvels cost thousands of 
dollars more than a simple razor blade. 
My point is this: Although taking a 
razor blade to a strip of analog tape is 
primitive, tape splicing is your sole 
option for editing audio if you can’t 
afford a DAW (or the two MDMs and a 
controller needed to perform assem¬ 
bly edits). Hi-8 mm and S-VHS cassettes 
are not razor-friendly, so if you want 
to cut a few bars out of a guitar solo 
recorded on a single MDM, you’re up 
a creek. 
Reverse recording. I love flipping 

tape reels over and recording instru¬ 
ments and voices backwards. (Remem¬ 
ber when records had trippy nemac-zem-
nawree-zeeeebop guitar solos and invert¬ 
ed Satanic chants?) Backwards effects 
wear thin real fast, but if used discreedy 

they can be tons of fun. And if you 
want to process a signal with true 
reverse reverb, turning the tape over 
and recording a “backward” decay is 
still the only way to get it. If you flip 
over an S-VHS or Hi-8 mm cassette and 
pop it into your MDM, all you’ll get is 
a repair bill. 

Slick service. “If I service an analog 
recorder at a client’s facility, 90 per¬ 
cent of the time, the machine is run¬ 
ning when I leave,” says Gore. The sce¬ 
nario may not be the same for MDM 
owners. Most analog repairs involve 
relatively inexpensive components, but 
MDMs are constructed with costly cir¬ 
cuit boards that prohibit most techs 
from stocking replacements. If a cir¬ 
cuit board goes down, you may be 
forced to send the unit back to the fac¬ 
tory. (An often-painful separation that 
can add a few “down” days to your 
recording schedule.) 
Bargain hunting. Because MDMs 

have effectively torpedoed (or at least 
frozen) the analog recorder market, 
you can cut some great deals on used 
equipment. In the San Francisco area, 
2-inch, 16-track decks in good condi¬ 
tion are going for $5,000. Professional 
2-inch, 24-track recorders are currently 

FOSTEX JOINS THE ADAT ALLIANCE 
At the 1992 Audio Engineering Soci¬ 
ety convention in San Francisco, Fos-
tex announced its entry into the mod¬ 
ular multitrack milieu with an ADAT-
compatible digital recorder. The Fos-
tex RD-8, uses the same S-VHS trans¬ 
port and record electronics as the 
Alesis ADAT, but adds sophisticated 
synchronization and control features. 

The RD-8 can be used as 
either a master or slave deck (with 
the identical D-sub 9 sync connector 
as the ADAT), and up to sixteen RD-
8s can be synched together for a 
maximum of 128 tracks. The fiber 
optic digital I/O ports are identical to 
those used on the Alesis, as are the 
BRC remote and meter bridge con¬ 
nections. 

Preliminary features for this 
3-rackspace deck include an onboard 
SMPTE chase-lock synchronizer/read-
er/generator (24, 25, 29.97, and 30 
frames DF-NDF), RS-422 (Sony P2 9-
pin) control for interfacing to video 

editors, video sync and word sync 
in/out (both with 75-ohm termination 
switches), pullup/pulldown (44.056 
and 47.952 kHz sampling for 29.97 
fps resync), XLR time-code in/out, 
and multimachine offset. The RD-8 
also offers 44.1 and 48 kHz sampling 
and onboard 170 ms track delay. Ana¬ 
log inputs and outputs are -10 dBV 
(RCA) and +4 dBu (D25 sub multipin). 
MIDI is handled via In/Out ports with 
MIDI Machine Control. 

The RD-8 has a 2-line-by-18-
character LCD window that displays 
multiple pages of operational data 
(incoming/outgoing SMPTE rates, 
sync status, sampling and/or clock 
rates, etc.), as well as autodiagnostics 
and locator info. The LCD window 
can also display song titles, take 
numbers, and other helpful informa¬ 
tion. Initial deliveries for the RD-8 are 
scheduled to begin this fall, with pric¬ 
ing presumed to be under $5,000.— 
George Petersen 
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a steal at $10,000. By comparison, two 
ADATs—at street prices around $3,500 
each—will set you back $7,000 for 16 
tracks. (Two DA-88s or RD-8s will cost 
you a bit more.) Thanks to the digital 
revolution, analog decks may become 
the recording industry’s best bargain. 

PLEDGES OF ALLEGIANCE 
The Digital State is currently a two-
party system, with the ADAT and DA-88 
formats vying for dominance. Also, a 
healthy analog underground is fight¬ 
ing to revitalize the medium. So, ana¬ 
log versus digital; S-VHS versus Hi-8 
mm; which recorder is best for you? 
If you’re the nervous type, there’s 

only one way to go: Stick with analog. 
It’s been around for years, it’s reliable, 
and it sounds quite good. (And with 
Dolby SR or S noise reduction, the 
noise figures for analog can match or 
exceed those for digital.) MDMs, on 
the other hand, are still developing. 
We don’t know how dependable these 
digital formats will be over time. In 
addition, error correction is not always 
a sure thing and corrupted digital data 
often produces permanently mutilat¬ 
ed audio. 
Recordists who wish to embrace the 

Digital State have a tougher choice. 
Unlike analog recorders, neither the 
ADAT nor the DA-88 can boast a time-
tested format. Either the overwrought 
exclamations of marketing pundits will 
come true, and each machine will fall 
victim to its reported fatal flaws, or 
both formats will prove to be just fine. 
So, let's forget about conjecture and 
make choices based on how each MDM 
looks today. 
For project studios and mid-level 

commercial facilities, I’d recommend 
the ADAT because of its user base. 
ADATs are everywhere. If you’re a per¬ 
sonal user, you have a vast network of 
recordists with which to share appli¬ 
cations, tips, and even tracks. Studio 
owners can dip into an expanded client 
base and offer track upgrades (home 8-
track projects can become 16- or 24-
track productions within the confines 
of your studio) and professional mixing 
capability. In addition, the ADAT has 
enough third-party support to ensure 
the continued health of the format. 
The DA-88 seems more appropriate 

for professional audio post-production 
houses and film soundtrack composers. 
Its later entry into the marketplace 
hasn’t allowed the DA-88 to establish a 
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/t’s attention to details that sets the 
new Furman Q-Series Graphic 
Equalizers apart from the competi¬ 

tion. Details like constant-Q equalization for 
minimum interaction between adjacent 
bands and maximum graphic accuracy. 
State-of-the-art low noise op amps. “Straight 
wire” bypass function. Four segment meters 
that make it easy to find optimum signal 
levels. Beefy power supplies that assure 
long-term reliability. All six of our new EQ’s 
feature silky-smooth sliders, and our long-
throw sliders are 15 mm longer than those 
on most other premium graphics. And 
there’s a dramatic new' look, with pale gray 
front panels and tasteful deep blue and 
black legends. 
Contact Furman for the full graphic details. 

Furman Sound, Inc. 
30 Rich Street 

Greenbrae, California 94904 
Phone (415) 927-1225 
Fax (415> 927-4548 
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IMPROVE YOUR IMAGE 

USCO AUDIO DFW-3 
Imaging, depth of field, and response previously unheard-of in small 
console top monitors. A unique three-way design with an exclusive 
down-firing woofer ensures true low frequency response and makes 
imaging deep and powerful. Specifically designed to be fatigue free, 
portable, and accurate. It is a world class reference for the real world. 

"...simply mesmerizing imaging and depth of field in addition to 
very clean and well-formed transients." — Home & Studio Recording 

// ...excellent imaging and sound stage." —Music Connection 
For more information contact: 

USCO AUDIO 1993 NOMINEE 

2623 Canyon Drive, Hollywood, CA 90068-2417 Voice/Fax (213) 465-4370 
_ (8001 932-6456_ 

101 Instant Standards™ 
New with printed music for Band-in-a-Box 

Now shipping —  Over 100 great songs with printed music book 
including melody, lyrics and chords for use with Band-in-a-Box. For 
practice, education, multimedia or just fun! Only $39.95. Available for 
IBM, Macintosh, and Atari. Call for a song list and more information. 
General MIDI file disk available for an additional $10.00. 

200 Instant Drum Patterns™ $ 
260 Instant Drum Patterns™ 
with printed music book 

for easy drum sequencing =•’. 
Shown in grid 
(above) and 
music (left) 
notation. 

All different one bar patterns and fills for use with your software 
sequencer. Copy, paste and edit to create custom songs. Not just a disk, 
extensive book shows patterns in both music and grid notation. Each 
volume only $29.95! Available for IBM, Macintosh, Atari or General MIDI. 
Call for a style list and EM review. _ , , 

Comdex booth Al21 

1-800-PCN’ MIDI 
1-800-726-6434 

Support 214-328-2730 Free MIDI BBS 214-328-6909 
P.O. Box 550363 Dallas, IX 75355-0363 Fax 214-328-1092 
Dealers: Distributed in the U.S. by joel Sampson MIDI Source 

wide user base, but reports indicate 
that sales are active. (A famous New 
York post-production studio allegedly 
ordered 30 units.) 
The DA-88 also allows audio-post 

pros to do split edits, where multiple 
audio cues are punched in and out 
while video and sound sources are 
synched and running. Once you enter 
record mode, the ADAT does not allow 
you to access additional tracks for 
punch-ins. Unless you enjoy constant¬ 
ly rolling back (and having to chase¬ 
lock audio and video again) for 
sound-effect punch-ins, the Tascam 
DA-88 wins the audio-post mantle 
hands down. (The Fostex RD-8, which 
is also designed for audio post, has not 
been reviewed yet, so its viability cannot 
be assessed.) 

DIGITAL CITIZENSHIP 
I know my fate. In ten years, I’ll be a 
surly old man penning beatific remi¬ 
niscences of the analog era. The Digi¬ 
tal State will be omnipotent, magnetic 
tape a museum oddity, and recording 
studios one big hard disk. 

But until that day, the Digital State 
has some work to do. Software and 
hardware designers should get 20-bit 
machines on the drawing boards and 
develop filters that produce warmer, 
fatter timbres. Data safety must be 
paramount. No one I interviewed trust¬ 
ed the digital medium to honor re¬ 
corded data with the same reverence 
as analog. 
Of course, the propaganda ministries 

of the Digital State implore us to stop 
thinking with analog minds. Digital 
promises an audio paradise, they say, 
but new technology requires new meth¬ 
ods. I fully support the Digital State 
and all it stands for—socialized sonics, 
pristine audio, and personal record¬ 
ing cabals—but I won’t stop thinking 
with an analog mind until digital 
sounds warm and fat. Embracing the 
future shouldn’t require purging what’s 
good about the past. 

EM managing editor Michael 
Molenda is tormented by having a digital 
head and an analog heart. 
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Studio Included. 

you can sample through effects, 
record audio synchronized with the 

Digital recording 
in a sampling/sequencing 
workstation. 

The ASR-10 Advanced Sampling 
Recorder is more than just a powerful 
sampler. Inside this unique keyboard 
and rack-mount are all of the features 
of a digital recording studio—for a 
fraction of the cost. 

onboard sequencer, and more. And 
don't forget that the ASR-10 has a 
great sounding library of sounds and 
performance features that make it an 

Producing your own music has 
never been easier—all you need is an 
ASR-10 and your imagination. We'll 
provide the studio time. 

The new Version 2.0 software 
upgrade gives you two ways to add live 
recording to your sequenced tracks. 
DiskTracks™ provides two tracks of 
hard disk recording, with recording 
time limited only by the size of your 
hard disk. 

Don't have a hard disk? RAMTracks™ 
uses your ASR- 10's internal memory 
for audio recording. 

Either way, you nave complete con¬ 
trol over track mix, panning, unlimit¬ 
ed bounce cowns, and audio event 
triggering. 

This is in addition to onboard effects 
processing and resampling features so 

This studio fits in your rack—with 31-note polyphony, stereo sampling, SO effects, 8 outputs. SCSI, and more. 

exciting instrument to play. 
The ASR-10 is the only MIDI sam¬ 

pler to offer this combination of 
sound, sequencing, performance fea¬ 
tures, and now— digital audio recording. 

Call 1-8OO-553-5151 for the Autho¬ 
rized ENSONIQ Dealer nearest you. 

ensaniq] 
The Technology That Performs 

Please send me mote information on the □ ENSONIQ ASR-10 Also, please send me information on □ ENSONIQ Synthesizer Workstations □ DP/4 Parallel Effects Processor 

Nami Address 

City State Phone i ) 

Mail to: ENSONIQ, Department E-36,155 Great Valley Parkway, P.O. Box 3035, Malve-n, PA 19355-0735 

TS-10 Performance/Composdion Synthesizer SQ-2 32 Voice Personal Mask Stadia KS 32 Weighted Action MIDI Studio 

DP/4 Parallel Effet ts Processor 

SQ-R PLUS 32 Voice Synthesizer Module 



Computer 

networtfs 

nouer 

sounded 

so good. 

Oy Scott UlilHinson 

50UHD 
O

he engineer cues up the tape and punches the talkback button on 

the console. “You ready to try a take?" she asks the voice-over artist. 

“You bet,” comes the reply over the control-room monitors. The 

engineer enables one tape track for recording and says, “Rolling! KNRD radio 

spot, take one.” The intro music swells, then fades as the voice-over artist 

starts his spiel. The engineer looks at the producer, who nods approvingly; they 

might even make it out of the studio before midnight. 

This little scene is nothing out of the ordinary—except that the engineer and 

producer are in L.A. and the voice-over artist is in New York. The talkback, 

voice-over, and tape-playback audio signals are sent back and forth between 

the two studios, in real time, over special phone lines. This amazing feat is made 

possible by relatively recent developments in data compression and digital-audio 

networking. 

This technology is making an impact in less far-flung applications, as well. 

Post-production houses, live-concert venues, radio and television broadcast facil¬ 

ities, and single recording studios can all benefit greatly from digital-audio net¬ 

works. In a few years, home and project studios will also benefit. 

START BIT 

Digital-audio networks are nothing more than specialized computer networks. 

In any computer network, two or more devices (called nodes) are connected 

together so they can share data, programs, and resources such as printers. 

Typically, there are several computers in a network, each of which can send and 

receive information, as well as control and monitor devices such as file servers, 

scanners, and printers. (If you’re unfamiliar with the basic concepts of com¬ 

puter networks, see the sidebar, “Networks For Novices.”) 

However, digital-audio networks have some special requirements. For one 

thing, they demand a much higher bandwidth than most computer networks. 

“CD-quality audio" ( 16-bit linear at 44.1 kHz)consumes about 700 kilobits per 

lllusfrntion by Doue Ember 
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dump via MIDI or SMDI (SCSI). Seo your Kurzweil dealer. Or contact us 

at Kurzweil Music Systems, 13336 Alondra Blvd., Cerritos, CA 90701 or 

1310)926-3200 K2000-THE BEST OF ALL WORLDS. 

I he K2(M)0 Senes lias S MBytes ol the best sounds available. 

looped to perfection. Add optional Orchestral and/or Contemporary HOM 

expansion blocks for a staggering 24 MBytes. KURZWEIL DOES RAM RIGHT. 

The most expandable sample memory in the industry — up to 64 Mbytes, using standard SIMMs. 

Kurzweil does Sampling right. Our sampling Options (standard on "S" versions) provide both analog 

and digital stereo I/Os. plus interfacing with R-DATs, CD-ROMs, CD players (analog/digital outs), external/internal hard disks, 

SyQuest. MO drives and many more KURZWEIL DOES SYNTHESIS RIGHT, \i knowlcdged by the industry as 

having the best digital fillers and most powerful synthesis architecture. V.A.S.T. is the most flexible programming architec¬ 

ture ever olfered. for warmth, richness and realism of sound. KURZWEIL GIVES YOU ACCESS TO THE 

SOUNDS YOU NEED- reads not only Kurzweil, but also l usoniq .Roland (SCSI <mly) and Akail libraries; accepts sample 

Kurzweil is <i pruduc t Ihm» of Yrxinq Chanq America, ln< 

Kum/eil and V.A ST are trademarks of Young Chang America Inc 
All products indcated by trademark symbol are trademarked and. or 
registered by their respective manufacturers 
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second (kb/s) per channel; a stereo sig¬ 
nal eats up 1.4 megabits per second 
(Mb/s). (To put this in perspective, 
MIDI’s maximum bandwidth is 31.25 
kb/s.) When you consider that many 
channels may be flying through the net¬ 
work, a total bandwidth on the order of 
100 Mb/s is not unreasonable. By con¬ 
trast, Ethernet operates at 10 Mb/s. Of 
course, it’s possible to compress the 
audio data to reduce bandwidth require¬ 
ments, but most audio engineers pre¬ 
fer to avoid this if possible. Data com¬ 
pression is essential when digital audio 
is sent over phone lines, however. 
In addition, digital-audio networks 

must be deterministic; that is, they must 
deliver files to their destination in real 
time, without interruption, and with 
no more than a specified latency, or 
delay, from the time they were request¬ 
ed. If an audio network is not deter¬ 
ministic, you will hear dropouts when 
the audio file is interrupted for any 
reason. Multiple channels of simulta¬ 
neous audio must also be synchronized 

dio’s NexSys, which let computers con¬ 
trol the volume of their respective 
power amps and monitor such things as 
output level and temperature. 

PA-422, a non-proprietary control and 
monitoring system introduced in 1988, 
became an AES standard in 1991. PA-
422 is based on the RS-232/422 serial 
interface found on virtually all micro¬ 
computers, making it easy and cost-
effective to develop computer-based 
control systems. Using a bus topology, 
in which devices are connected in a 
daisy-chain, the computer is the master 
in the system, while any connected 
devices such as power amps, equaliz¬ 
ers, and other audio gear are called 
slaves. Slaves cannot initiate a conver¬ 
sation with the master (or each other), 
so the host must continually poll the 
devices for their status. 
Up to 255 devices can be connected 

to a PA-422 port, and devices can be 
located up to 4,000 feet apart. The 
bandwidth is 19.2 kb/s, which is fine 
for configuring a sound system between 
relatively static events such as different 
functions in a hotel ballroom. Howev¬ 
er, PA-422 is not well-suited for dynam¬ 
ic, real-time control. 
Lone Wolf (tel. [310] 379-2036; fax 

[310] 374-2496) has developed a multi¬ 
media network called MediaLink that it 

licenses to other manufacturers. At its 
current stage of development, dubbed 
“MediaLink 1,” this system is used to 
control and monitor audio gear by a 
growing number of companies, includ¬ 
ing Rane, QSC, Carver, TOA, JBL, 
Altec-Lansing, and Klark-Teknik. 
MediaLink 1 operates at 125 kb/s 

over just about any media, including 
fiber-optic, twisted-pair, coax, and/or 
twinax (balanced) cable, as well as RF 
wireless. Most current implementations 
use fiber-optic cable. Up to 253 devices 
can occupy a single network with up 
to 2.5 km between nodes (or repeaters) 
over fiber-optic cable, 2 km over coax 
or twinax, or 1 km over twisted pair. 
With the exception of fiber-optic cable, 
these maximum lengths will decrease 
somewhat in faster, future versions of 
MediaLink (more in a moment). 
Separate networks can be linked 

together on a backbone (see Fig. 1); in 
this configuration, the networks are 
called subnets. Each network or subnet 
can use a bus or star topology. The star 
configuration is more fault-tolerant 
because the network can function per¬ 
fectly well even if one or more devices 
go down. If a device goes down in a 
bus topology, two separate networks 
are created, each one capable of local 
operation but unable to communicate 

to play together. This real-time capa¬ 
bility is not very important in most com¬ 
puter networks; it’s no big deal if a 
printer file is held up for a moment in 
mid-transmission. 
Finally, digital-audio networks must 

be extremely fault-tolerant. If one node 
goes down, it should not compromise 
the operation of the entire network. 
Any device should also be able to grace¬ 
fully recover from an error in the deliv¬ 
ered data or instructions. Again, these 
issues are far more important in audio 
networks than they are in generic com¬ 
puter networks, which depend much 
less on real-time delivery. 

IN CONTROL 
In addition to data, all networks carry 
control and monitor information, 
which lets the computers in the system 
control other devices and monitor their 
performance. In fact, early audio net¬ 
works were limited to control and mon¬ 
itor functions because they require rel¬ 
atively little bandwidth. Several pro¬ 
prietary schemes have been developed, 
including Crown’s IQ and Crest Au-

FIG. 1: Individual MediaLink networks can connect devices in a bus topology, where several 

subnets are linked together on a backbone. In this diagram, the MidiTap, MediaLink EQ, and 

MediaLink power amp are currently available; the other devices will be developed by third-party 

manufacturers or Lone Wolf in the future. 
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with the other one. 

Lone Wolf has also created a control 

MediaLink as the Federal Ex¬ 
press of digital media; give it a 
package containing any digi¬ 
tal message, and it will deliver 
the package to the intended 
destination in a timely man¬ 
ner. Rather than replacing 
one or another digital stan¬ 
dard, MediaLink supports all 
standards. 

program called VNOS ( Visual Network 
Operating System) for Macintosh and 
Windows (see Fig. 2). This program de¬ 
picts the connections in the network 

Of course, digital messages 
occur in different formats, 
which must be encapsulated 
into MediaLink packets before 

FIG. 2: Lone Wolfs VNOS displays a list of devices on the 

MediaLink network (upper left}; shows front-panel con¬ 

trols for a Rane NEQ (upper right). Carver PDR-10 CD 

recorder (lower left), and QSC EX power amp (center); 

and graphically depicts the network's MIDI connections 

(lower right). 

and displays virtual control panels for 
each device. Unlike PA-422, the com¬ 
puter can be located anywhere in the 
network. In fact, any number of com¬ 
puters and other devices can transmit 
data simultaneously with surprisingly 
little drop in network performance. 

AUDIO IN THE HOUSE 
Although it currently is used only for 
control and monitoring, the potential 
of MediaLink is far greater. It is de¬ 
signed to carry any digital information 
with equal ease, including digital audio 
and video, MIDI, SCSI, RS-232/422, 
PA-422, etc. Some have described 

they can be sent out onto the 
network. Devices that include 
a MediaLink port perform this 
task internally, but any device 
can join the network through 
an intermediate device called 
a tap (see Fig. 1). For example, 
a MidiTap (Lone Wolf s first product) 
connects several MIDI devices to the 
network, translating between MIDI and 
MediaLink. Similar taps will no doubt 
be developed for digital audio, SCSI, 
RS-232/422, and other digital signals, 
allowing non-MediaLink devices to com¬ 
municate on the network. 
Lone Wolf recently was infused with 

a badly needed, multimillion dollar 
shot in the arm from Paul Allen, co¬ 
founder of Microsoft. Lone Wolf has 
entered a cross-licensing agreement 
that makes MediaLink available to 
Allen’s other companies, including 
Asymetrix, a developer of multimedia 
software, and Interval Research, a think 
tank that is exploring the future of dig¬ 
ital multimedia. 
As a result of this investment, Lone 

Wolf intends to send digital audio 
through a MediaLink network at the 
October 1993 AES show in New York. NETWORKS FOR NOVICES 

Perhaps one of the most fundamental 
concepts in networking is bandwidth. 
In general terms, the bandwidth of a 
network is the amount of information 
it is capable of transmitting on a sin¬ 
gle cable. One simple analogy is a 
water hose; the larger the diameter, 
the more water can be pumped 
through it. The bandwidth of a hose, 
which is a measure of the maximum 
possible flow, is expressed in gallons 
per minute. 

In a digital-audio network, 
bandwidth is measured in thousands 
or millions of bits per second (kilo¬ 
bits or megabits per second, abbre¬ 
viated kb/s or Mb/s). The bandwidth 
can be filled with any combination of 
signals as long as the total capacity is 
not exceeded. However, some signals 
use more of the bandwidth than oth¬ 
ers. For example, audio signals take 
far more bandwidth than control and 
monitor signals. 

Digital signals are carried from 
one device to another over a physical 

medium. One of the most common 
media for transmitting digital infor¬ 
mation is fiber-optic cable, in which 
pulses of light represent digital bits. 
Other types of cable conduct electrical 
pulses. These other cable types in¬ 
clude twisted pair (two wires twisted 
around each other), coax (a central 
wire surrounded by a conductive 
shield), and twinax (two central wires 
and a shield). It is also possible to 
transmit digital data via RF (radio fre¬ 
quency) wireless signals. 

Devices in a network are con¬ 
nected together in one of several pat¬ 
terns called topologies. A star topolo¬ 
gy connects each device to a central 
hub, which distributes messages to 
and from the devices. In a ring topol¬ 
ogy, devices are connected in a closed 
loop (see Fig. 3). In a bus topology, 
devices tap into a cable that doesn't 
close on itself as a ring does. Several 
busses can be connected to a back¬ 
bone, forming the "branches" of a tree 
topology (see Fig. 1). 

This phase of development is called 
“MediaLink 1.5.” It will operate at a 
bandwidth of 5 Mb/s and carry 60 
channels of digital audio—twelve inde¬ 
pendent audio programs in 5-channel 
Dolby surround sound—compressed 
with Dolby’s AC-3 data-compression 
scheme, which is aimed at the home¬ 
theater market. 
Lone Wolf is working with VLSI 

Technologies to develop a single chip 
with the entire MediaLink protocol 
encoded onboard. This version, called 
“MediaLink 2,” will operate at 20 Mb/s 
and carry up to 24 channels of uncom¬ 
pressed digital audio. “MediaLink 3” 
is intended to operate at 100 Mb/s. 
These plans reflect the ultimate goal 
of MediaLink: to become a low-cost 
OEM solution for connecting and inte¬ 
grating various digital media. 

SONICNET 
Although most of MediaLink’s poten¬ 
tial has yet to be realized, Sonic Solu¬ 
tions (tel. [415] 485-4800; fax [415] 
485-4877) currently sells a full-blown 
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digital-audio network for high-end 
music and audio production. The com¬ 
pany’s SonicNet offers a bandwidth of 
100 Mb/s, which can carry up to 80 si¬ 
multaneous channels of uncompressed 
digital audio. The network is imple¬ 
mented on an FDDI (Fiber Distributed 
Data Interface) token-ring topology 
(see Fig. 3); each node can be separat¬ 
ed by as much as 2 km, with up to 1,000 
nodes and a total circumference of up 
to 200 km. 
Each node is a NuBus card installed 

in a Macintosh or dedicated chassis. 
This card includes an FDDI transceiv¬ 
er; 68030 microprocessor; two high¬ 
speed SCSI ports, each capable of sus¬ 
tained transfers at more than 28 Mb/s; 
and 4, 16, or 64 MB of dynamic RAM. 
The card, called a SCSI Node, medi¬ 
ates network activity, allowing the host 
processor to concentrate on local tasks. 
It integrates seamlessly with any Sonic-
System digital audio cards in the com¬ 
puter. 
FDDI is a widely accepted ANSI 

(American National Standards Insti¬ 
tute) and ISO (International Standards 
Organization) standard, which allows 
other FDDI devices to share the same 
network as any digital-audio equip¬ 
ment. In fact, SonicNet fully supports 
standard AppleTalk protocols, making 
it the fastest Macintosh network in the 
world. 
Although SonicNet supports the stan¬ 

dard Macintosh file system, Sonic Solu¬ 
tions has designed its own file system 

called Media Optimized File System 
(MOFS), which runs on the disks at¬ 
tached to the node’s SCSI ports. This 
increases the efficiency of the system 
to nearly 100 percent, allowing it to 
use most of its bandwidth to carry 
audio channels with guaranteed deliv¬ 
ery. In order to ensure compatibility, 
MOFS is presented on the network as 
a standard Mac HFS file system. Users 
see the familiar “drag and drop” desk¬ 
top; everything just happens much faster 
than on conventional Mac networks. 
Sound files on any hard disk or other 

storage medium are available to any 
workstation. You simply compile an 
EDL (edit decision list) of sound files, 
and the files are played over the net¬ 
work directly from the source, without 
having to copy them to your local hard 
disk. Multiple users can even access the 
same sound file simultaneously. Pro¬ 
cessing resources such as Sonic So¬ 
lutions’ NoNOISE sound restoration, 
TimeTwist time adjustment, sample¬ 
rate conversion, Turbo Bit Mapping, 
and CD printing are available to all 
users, regardless of where they reside in 
the network. 
Because of significant interest from 

other manufacturers, Sonic Solutions 
designed a generalized version of the 
network called MediaNet, which will 
be available for any digital audio or 
video workstation. Sonic first showed 
MediaNet at the April 1993 NAB con¬ 
vention by linking an Avid worksta¬ 
tion with two SonicStations, each in a 

FIG. 3: SonicNet uses an FDDI token-ring topology, in which a special message called the token 

is passed from device to device, arbitrating the data flow in the network. This system configuration 

allows each individual workstation to access sound files and processing resources anywhere 

within the network. 
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and sometimes dicey due to weather 
conditions or priority usage by the 
authorities. 
The phone companies offer special 

land-based lines designed to accom¬ 
modate WANs. These lines come in two 

souno 
ALL A ROOD 
different building, over a fiber-optic 
ring more than a mile in length. Sonic 
has also announced a MediaNet Part¬ 
ners program to facilitate the use of 
the network by other companies, and 
expects to announce a number of com¬ 
panies incorporating MediaNet into 
their product lines in the fall. 

COME HERE, MR. WATSON 
As examples of local-area networks 
(LANs), MediaLink and SonicNet are 
fine for sharing digital audio among 
workstations within a single facility or 
venue. But what about the scenario 
described earlier in which the engineer 
and producer are in one city and the 
talent is in another city? This requires 
a wide-area network (WAN). It’s pos¬ 
sible to buy satellite time to create a 
WAN, but this is extremely expensive 

forms: PSDS (Public Switched Digital 
Service) and Tl. PSDS lines work like 
regular phone lines; simply dial a des¬ 
tination and pay according to connect 
time (in addition to a monthly fee). 
There are two types of PSDS lines: 
Switched 56, which operates at 56 kb/s, 
and ISDN (Integrated Services Digital 
Network), which offers two or more 
channels at 64 kb/s each. It is possible, 
but cumbersome, to combine several 
Switched 56 lines to increase the total 
bandwidth. However, ISDN channels 
are automatically allocated as needed, 
with a commensurate increase in cost. 
Tl lines are dedicated links that are 

leased by the month. These lines pro¬ 
vide up to 24 channels at 64 kb/s each 
for a total maximum bandwidth of 1.54 
Mb/s. Tl is more expensive than either 
PSDS option, but the higher bandwidth 
and constant connection may be worth 
it. In addition to audio, a Tl line can 
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carry voice and data com¬ 
munications for intercom 
and e-mail applications. 

Given the previous dis¬ 
cussion regarding band¬ 
width requirements, it 
seems clear that all of 
these phone-line options 
are inadequate to accom¬ 
modate digital-audio net¬ 
works. However, careful 
application of data com¬ 
pression can reduce the 
required bandwidth by as 
much as a factor of twelve 
without significantly sac¬ 
rificing audio quality. (Of 
course, if a signal is com¬ 
pressed and uncompress¬ 
ed several times, audi¬ 
ble artifacts become ap¬ 
parent.) 
Dolby is one of the 

leaders in the field of 
audio data compression. 
As mentioned earlier, 

FIG. 4: A leased T1 phone line connects Skywalker Ranch in 

Marin to Skywalker South in L.A.; Dolby AC-2 encoders and 

decoders reduce the audio bandwidth. In this example, the 

soundtrack is on tape in Marin, while the film is in L.A. The 

sound is synchronized to film, and they are evaluated togeth¬ 

er in L.A. Voice and data communications are also carried on 

the T1 line. 

their AC-3 compression 
scheme is aimed at the 
home-theater market. AC-
2 is designed for the pro¬ 
fessional audio market, 
offering a compression 
ratio of 6:1, which trans¬ 

lates to a bandwidth of 128 kb/s per 
channel. This process is used to send 
audio data, as well as all intraoffice com¬ 
munications, on a Tl phone line be¬ 
tween George Lucas’ Skywalker facili¬ 
ties in Marin County, California, and 
Los Angeles, about 400 miles apart 
(see Fig. 4). 
The Skywalker connection is a part 

of the Entertainment Digital Network 
(EDNet), a company that has installed 
similar services in 60 audio and video 
facilities around the country. EDNet’s 
goal is to help pave the digital infor¬ 
mation highway that is so often dis¬ 
cussed these days, especially for the 
entertainment and media industries. 

END BIT 
Digital-audio networks provide record¬ 
ing studios, post-production houses, 
live-performance venues, and broad¬ 
cast facilities with an important tool. 
By distributing the resources and con¬ 
trol of a complex audio system among 
several workstations and storage de¬ 
vices, more people can get more work 
done with less downtime. Artists in 
remote locations can even phone in 
their parts! 
It won’t be long until home and pro¬ 

ject studio owners benefit from the 
control, ease of connection, and new 
capabilities that low-cost networks of 
audio, recording, and MIDI gear will 
provide. Imagine, for example, having 
only a single cable coming from each 
device in your studio plugged into a 
central patchbay under computer con¬ 
trol. Audio, MIDI, and other data rout¬ 
ing, as well as device control, such as 
editing EQ parameters, could all hap¬ 
pen through a common interface. 
As the 20th century comes to a close, 

we find ourselves in a transition similar 
to the one faced by Alexander Graham 
Bell and his contemporaries 100 years 
ago. The technology developed today is 
likely to have a profound influence on 
the entire world in the next century, 
and digital-audio (and video) networks 
will be an integral part of that world. 
We are witnessing no less than the 
beginning of a global transformation 
in which information will be carried to 
a multitude of workstations on beams 
of light. The end result is impossible 
to predict, but it ought to be one hell 
of a ride getting there. 

EM technical editor Scott Wilkinson 
looks forward to the fut ure. 
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itor levels without risking feedback. 
In the studio, a downward expander 

can be used as a single-ended noise re¬ 
ducer; that is, it removes noise from an 
audio source without requiring a de¬ 
coder during playback. Thus, single-
ended systems are useful for different 
applications than encode/decode-type 
noise reduction (e.g., by Dolby and 
dbx). Let's say you want to record a 
snare drum on its own tape track. Dur¬ 
ing recording, the snare mic also picks 
up the rest of the drum kit. However, 
if you use a downward expander dur¬ 
ing recording or mixdown, the thresh¬ 
old can be adjusted to let the snare 
through, while reducing the level of the 
extraneous sounds. 

Build the EM Hiss Whacker 

This downward expander provides two channels of 

single-ended noise reduction. 

By Jules Ryckebush 

Q

ompressors and expanders are 
examples of dynamic-range pro¬ 
cessors. A compressor reduces 
the dynamic range of a signal 
(see “DIY: Budd the EM Dual 
Compressor,” in the October 

1992 EM). When the input signal ex¬ 
ceeds a predetermined threshold, the 
compressor automatically attenuates 
the signal to reduce the increase in sig¬ 
nal level; it compresses the dynamic 
range of the input signal. 
A downward expander performs the 

opposite function. When the input-sig¬ 
nal level is above the threshold of the 
expander, it does nothing; the input 
signal comes out unchanged. When the 
signal drops below the threshold, the 
expander attenuates the signal, mak¬ 

ing it even lower. 
For live sound, you can use a down¬ 

ward expander on stage microphones. 
When no one is singing or playing, the 
expander automatically reduces the 
signal level to the P.A., which is just 
background noise anyway. This reduces 
P.A. hiss and lets you run louder mon¬ 

Several companies make commercial, 
single-ended, noise-reduction devices: 
Rocktron, dbx, Symetrix, and Roland 
are well-known sources. In addition to 
providing a downward expander, many 
of these devices include a sliding dynam¬ 
ic filler. When the program signal drops 
too low to mask high-frequency noise, 
the fdter automatically attenuates the 
offending frequencies, just as if you 
had reached for a treble control. (For 
more on the principles, technology, 
and applications of noise reduction, 
see “The Last Noise Reduction Article, 
Parts 1 and 2” in the October and Nov¬ 
ember 1991 EM.) 

However, a sliding dynamic filter is 
not always necessary. If the program 
signal tends to remain at moderate to 
hot levels, a downward expander might 
be all you need. So why should you go 
out and buy fancier, more expensive 

The EM Hiss Whacker (above) provides four channels of downward expansion on two circuit boards (top). 
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the products, but also the knowledge to help make sure you get 

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 dear. California residents please add local sales tax 
to your order. 
SHIPPING 
For foreign orders and Next-Day-Air, please call. For all others, 
add S5 per item to cover UPS 2nd-DayAir. 
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(800) 333-4554 

Good anywhere in the U.S. and Canada 
Monday thru Friday 9-5, Saturday 10-4 PST 
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noise-reduction devices when you can 
build the EM Hiss Whacker? After 
glancing at its name, you might be 
tempted to trim your lawn with it, but 
the EM Hiss Whacker is a high-quality 
downward expander optimized for 
noise reduction. 

ABOUT THE CIRCUIT 
The circuit (see Fig 1) is based on the 
same IC as the EM Dual Compressor, 
the SSM2120, which is a dual dynamic¬ 
range processor. It features two inde¬ 
pendent channels, a dynamic range of 
100 dB, a THD of 0.01 %, and a Bat fre¬ 
quency response. The rest of the cir¬ 
cuitry buffers the incoming audio, 
determines the threshold for expan¬ 
sion, sets the expansion ratio and 
attack/release times, and recovers the 
audio signal (more in a moment). 
Each of the two input buffers con¬ 

sists of one-half of a 5532 dual opera¬ 
tional amplifier (IC2:B, IC3:A). These 
are non-inverting buffers. The signal 
then splits. One copy goes to the inter¬ 
nal VCA of the SSM2120, which con¬ 
trols the output level. The other copy 
of the signal goes to a precision level¬ 
detector and log-converter, which are 
conveniently contained within the 
SSM2120. The output of the level¬ 
detector is compared to the threshold 
setting determined by potentiometers 
R13 and R14. 
The internal VCA has a nominal gain 

of zero; it normally passes the input 
signal straight through, unchanged. 
When the input level falls below the 
threshold, a negative control voltage 
is developed. This negative voltage is 
applied to the +VI1 or +VI2 pin of the 
SSM2120, reducing the gain of the 
appropriate VCA. Maximum gain¬ 
reduction is about 40 dB. The expan¬ 
sion ratio and attack/release times 
are optimized for single-ended noise 
reduction. (The expansion ratio for the 
two channels is controlled by R15/R16 
and R28/R30; attack/release time is 
controlled by C4/R20 and C8/R40.) 
The output of the VCA (SOUT1, 

SOUT2), which is actually a current¬ 
based signal, is sent to another op-amp 
(IC3:B, IC2:A). This is configured as a 
current-to-voltage converter that con¬ 
verts the output current of the VCA 
back to a voltage. 
The threshold and control voltages 

from the level detector for each chan¬ 
nel are sent to IC4 via 330 kQ resistors 
(R22, R23, R19, R29). This is a com-

FIG. 1: The schematic of the EM Hiss Whacker. 

parator circuit that visually indicates 
when downward expansion occurs. It 
drives a bi-color LED, which changes 
from green to red during expansion. 
The Hiss Whacker is designed to run 

with a ±15 VDC power 
supply. It can also be 
powered by two 9V bat¬ 
teries, but with reduced 
headroom. 

CONSTRUCTION 
Construction is not dif¬ 
ficult. PAiA Electronics 
has put together a com¬ 
plete kit of all parts and 
a well-designed circuit 
board (see sidebar, “PAiA 
Kits”). I recommend 
using the circuit board 
to ensure the quietest 
possible operation; a lot 
of attention was paid to 
proper grounding and 
power-supply lines (see 
Fig. 2). The LED com¬ 
parator has the potential 
to cause noise spikes 
when switching. If you 
build more than one cir¬ 
cuit board, run separate 
wires to a common power 
supply; don’t daisy chain 
them. PAiA also has a 
silk-screened, rack-mount 
panel that will accom¬ 

modate two circuit boards, allowing 
four channels of noise reduction in 
one rack space. 

As always, pay attention to detail dur¬ 
ing assembly. You should be able to 

FIG. 2: The printed circuit board of the EM Hiss Whacker. The top 

view shows the location of the circuit elements. The bottom 

view reveals the conductive traces. 
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finish mounting all the parts in one 
evening. Use a low-wattage soldering 
iron and rosin-core solder. Check your 
work as you go; the results are worth 

the extra effort. When you have sol¬ 
dered in the last component, take a 
break. Then, check your work again. 
Before applying power, I like to use a 

meter and make sure I have no power¬ 
supply shorts. For some unknown rea¬ 
son, this is where most of my solder 
bridges are found. 

PARTS LIST 
Capacitors 

C1, C2, C6, C7.10 pF/6V electrolytic capacitor 

C4, C8.4.7 pF/6V electrolytic capacitor 

C9, C13.100 pF/16V electrolytic capacitor 

C3, C5.2200 pF polystyrene capacitor 

C10, C11, C12, C14, C15.0.01 pF ceramic disk capacitor 

Diodes 

D1, D2.red/green bi-color LED 

Semiconductors 

IC1 .SSM2120 dynamic range processor 

IC2, IC3, IC4.5532 dual low-noise op-amp 

Connectors 

J1-J4.open-circuit X-inch phone jacks 

Potentiometers 

R13, R14.10 kO linear taper potentiometer 

Resistors (5% '/«Wl 

R1, R6, R34, R39 .39 kO 

R2, R37.100 kO 

R3, R5, R8, R33, R38, R41.470 

R4, R7, R11, R36.10 kO 

R9, R15, R27, R30.47 kO 

R10, R26, R31, R35.1 kO 

R12, R18.47000 

R16, R28.27000 

R17, R21, R24, R25 .2000 

R19, R22, R23, R29.330 kO 

R20, R40.1.5 MO 

R32.150 kO 

Other Components 

Circuit board 

Front panel 

Knobs 

Wire 

Computers 
(o) 

Are you confused about MIDI and music software? 

We aren't. 

800-767-6161 

Serving Performers, Educators, Composers, Arrangers, 
Programmers, & Sound Designers since 1982 

Vùion 
Hip Software 
EL Vison 
Avalon 
Turtle Beach 
Audio Media 
Deck 
Music Printer Plus 
Atan 
Emu 
MicroWave 
Proteus 
Doctor T 
Synthworks 
Hard Disks 
CD's for samplers 
Educational Software 
Beyond 
Pocket 
Altech 
Alchemy 
Sybil 
Max 
Sound Designer 
TurboSynth 
MIDI Files 
LAPC 
Listen 
The Director 
Farra Ion 
Sound Globs 
Texture 
Sonata 
Note Writer 11 
Sound Exciter 

Performer 
Composer 
Music Prose 
StudioVision 
Cubase 
Creator 
Nota lo r 
Finale 
Roland 
Yamaha 
Kawai 
Cakewalk 
SMPTE 
Sampler Editors 
Synth Editors 
MIDI Interfaces 
Digital Audio 
Galaxy 
Sequencer Plus 
Score 
Encore 
Mastertracks 
Sequencers 
Books 
Practica Musica 
Harmony Grid 
SampleVisiom 
XOR 
Mac Recorder 
Sideman 
Ars Nova 
Music Quest 
Mac Proteus 
ConcertWare 
Ad Uh 

Call or write for our 68 page catalog 

Computers & Music • 647 Mission St. • San Francisco, CA 94105 • 415-541-5350 
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Once you are satisfied with your con¬ 
struction, power up the board. The 
LEDs should light up red or green. 
Turn the threshold potentiometers 
fully counter-clockwise; the associated 
LEDs should be green. Slowly adjust 
the potentiometers clockwise. At some 
point (about halfway), the LEDs should 
turn red. If this happens, you are ready 
to connect audio. If you see the opposite 
colors, either the LED or the threshold 
potentiometer is wired backward. Once 
the wiring checks out, it’s time to con¬ 
nect the audio. 

PAIA KITS 
Complete kits for this project are 

available from PAiA Electronics, 

Inc., 3200 Teakwood Ln., Edmond, 
OK 73013; tel. (405) 340-6300; fax 

(405) 340-6378. 

Circuit board and all elec¬ 

tronic components except panel 

and power supply (9304k): $48.35 
Punched, anodized, and 

silk-screened rack panel for two 
circuit boards (four channels of 

noise reduction) (9304fp): $17.75 

Drilled ciruit board only 

(9304pc): $16.25 
Please add $4 per order 

for shipping. 

I tested my prototype with a CD play¬ 
er and “Breakdown” by Alan Parsons 
Project. It starts with a bass and snare 
intro; the snare has a big, lush reverb 
tail. By adjusting the threshold, I could 
kill the reverb tail and just hear the 
snare alone. However you test it, you 
should hear no noise, grit, or hum. 
The coolest thing about downward 

expanders is that they are small and 
inexpensive. I have installed them as 
a retrofit inside mixing consoles and 
packed a bunch of them into a 1-
rackspace box. For just over $100, you 
can have four channels of noise reduc¬ 
tion in your home studio. So fire up 
that soldering iron and DIY! 

Jules Ryckebusch teaches nucle¬ 
ar science at the Naval Nuclear Power 
School. He freelances as an analog design 
engineer and sound engineer and occa¬ 
sionally wears dark glasses. 

Midiscan 
FOR WIN DOWS 

Is Out 
of the 
Bag! 

MIDISCAN 
AUTOMATIC MUSIC READING SOFTWARE 

Converts printed music 
into multi-track MIDI files! 

(805) 646-8051 / (800) 676-8055 (musitek) 
MUSIC RECOGNITION TECHNOLOGIES 

GREAT PRICES! 
HUGE SELECTION! 
EXPERT ADVICE! 

Buy with confidence! 
Serving musicians for over 100 yrs.! 

SAME DAY SHIPPING 
30 DAY MONEY BACK 

GUARANTEE 

MOST MAJOR BRANDS 
Synth Modules ■ Keyboards 
Samplers ■ DAT Recorders 

Music Software ■ Multi-effects 
Recording Equipment ■ More 

-LU, WURLITZER— 
MUSK * SoUNU 

BOSTON'S LARGEST KEYBOARD DEALER 

CALL US 
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Basic Audio 

Connections, Part 1 
By Scott Wilkinson 

Audio signals 

are nothing 

to fear, if you 

have the right 

connections. 

f you’ve ever tried to hook 
up a P.A. system or record¬ 
ing studio, you know that 
the potential for problems 

is great. Plugging a microphone or gui¬ 
tar into the wrong place can result in 
a sea of noise, or even unexpected 
silence. Those who are lucky enough 
to have some professional equipment 
in addition to more modest semi-pro 
gear must also be careful; connecting a 
synthesizer output to the input on a 
professional mixer can reduce the 
synth’s volume and add noise to its pris¬ 
tine timbres. What’s an aspiring sound 
engineer to do? 
Learning and understanding the fun¬ 

damental theory of audio signals is an 
important step, but this information is 
easily found in many books; one exam¬ 
ple is the Yamaha Sound Reinforcement 
Handbook, by Gary Davis and Ralph 
Jones (available from Mix Bookshelf; 
tel. ([800] 233-9604 or [510] 653-3307). 
Of even more practical importance is 
knowledge about how to properly con¬ 
nect and route audio signals between 
various devices. With some helpful 
information, you can avoid problems 
that commonly crop up in home stu¬ 
dios and live performances. 

ON THE LEVEL 
It seems obvious that all audio con¬ 
nections are made from the output of 
one device to the input of another. 
Unfortunately, you can’t simply con¬ 
nect any output to any input. Different 
devices produce audio signals at dif¬ 
ferent levels, or amplitudes, which are 
the electrical equivalent of acoustic 
sounds at different volumes. 
All inputs and outputs are designed 

to handle signals in a certain range of 
levels, from silence to a maximum 
value. Many audio problems arise from 
mismatched levels between devices. If 
a high-level output is connected to a 
low-level input, the result can be a gar¬ 
bled and grungy sound that bears little 
resemblance to the original signal; this 
is called distortion. If a low-level output 
is connected to a high-level input, the 
resulting sound will generally be quite 
noisy and extremely low in volume. 
Most audio devices fall into one of 

several categories: sound sources, mix¬ 
ers, signal processors, tape decks, 
amplifiers, and speakers. Each type of 
device produces and/or accepts signals 
at different levels. Among the most 
common sound sources in an elec¬ 
tronic musician’s setup are synthesiz¬ 

ers. Most synths have at least two audio 
outputs, which are called line-level out¬ 
puts. The outputs from a synth are usu¬ 
ally easy to connect to a mixer’s line 
inputs (see Fig. 1), which are designed to 
accept signals within the specified 
amplitude range. 
Typically, line-level signals are car¬ 

ried over cables that include two elec¬ 
trical conductors; one of the conduc¬ 
tors is a braided or solid metal shield 
that surrounds a central wire, which 
helps protect the signal from induced 
electrical noise. This noise usually man¬ 
ifests itself as a low-frequency hum or 
buzz. Sometimes, a nearby radio sta¬ 
tion or a passing trucker with a CB 
radio comes through loud and clear 
on your system as a result of poorly 
shielded cables. 
At both ends of the cable is a 2-con-

ductor, !4-inch phone plug (see Fig. 2). 
This type of plug is sometimes called a 
TS (Tip-Sleeve) plug. Some low-end 
mixers accept line-level signals from 
cables with phono connectors (com¬ 
monly called “RCA” connectors) like 
those found on consumer stereo gear 
(see Fig. 3). Simple adapters that change 
one type of connector to the other are 
available at your local Radio Shack. 
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TRYCHO TUNES Performance Sequences ... there's NO competition! 

TRYCHO TUNES 
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Stephen Kern. 
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Norway 
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Ph 47 2 56 41 80 
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1-800-543-8988 
TRYCHO MUSIC INTERNATIONAL 
2166 W. Broadway St. • Suite 330 

Anaheim, CA 92804 
Technical Hotline (909) 696-3577 

Fax (909) 696-3571 
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ro Audio Supplies 
14 16 Woolley St. 

Dickson Act 
2602 Australia 

Ph. 06 249 7766 

Japan 
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5-5-17 Kita Yamada Kouhoku 
Yokohama Japan 

Ph. 045 592-1560 

FAX 045 592-1565 

FOR WORLDWIDE SALES 
Please Contact: 

So whether you're involved with audio production, multimedia presentations, are a 
lobbyist or a professional musician in a solo, duo or trio act, you can count on 
TRYCHO TUNES for the absolute best in midi sequences. 

Canada 
International! Service Group 

122011th Ave. S.W 

Calgary 

Alberta, T3C OM4 
Ph 1 000 565-5333 

Trycho sequences are available 
or most popular computer and hardware based sequencer systems. We even have 
>tereo audio cassette and DAT versions for non-sequencer users. We're the only 
sequencing company authorized as a dealer for equipment we support. For you, this 
neans great sequences, fast setup, access to the best midi hardware, comprehensive 
echnical support, and fantastic overall service six days a week - year in and year out. 
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FIG. 1: The outputs of sound sources are connected to the inputs on a mixer. The effects loop sends 

the signal to a signal processor and returns it to the mixer. 

with a line output, which can then be 
connected to a line input on a mixer. 
You can also connect the output from 
a guitar to the input of a direct injection 
(DI) box, a preamp, or a multi-effects 
processor that includes an instrument¬ 
level input. All of these devices convert 
the signal to line level before sending 
it to a mixer line input (see Fig. 1). 

MICROPHONIA 
Microphones are another common 
sound source. Some microphones have 
a X-inch TS plug at the end of their 
cable, so you might think you can sim¬ 
ply plug them directly into a mixer line 
input. This is possible in a few isolated 
cases, but most such mies are of rather 
poor quality and not worth using in 
any but the most casual applications. 
Most mies use a 3-conductor balanced 
cable and XLR connectors (more on 
these in a moment), unlike M-inch TS 
and RCA connectors, which use only 
two conductors. 

Other line-level sound sources include 
CD-player and tape-deck outputs. In 
consumer and semi-pro gear, the out¬ 
puts on these devices are usually phono 
connectors. 
Unfortunately, “line level” means 

slightly different things in consumer 
or semi-pro equipment and profes¬ 
sional gear. Semi-pro line level is called 
-10 dBV, or simply -10, which indicates 
the maximum amplitude that can be 
generated by the equipment. The most 
common connectors for -10 equipment 
are RCA and X-inch TS. Professional 
line level is called +4 dBu, or +4, which 
reflects the maximum amplitude for 
pro gear. This gear normally uses 3-con¬ 
ductor XLR connectors (see Fig. 2). 
As you might deduce from these two 

numbers, professional gear operates at 
a higher maximum amplitude than 
semi-professional equipment. Howev¬ 
er, they don’t use the same units of 
measurement. This leads to confusing 
mathematical machinations when try¬ 
ing to directly compare the two, but, 
for now, it’s not important to under¬ 
stand any more than the basic differ¬ 
ences. (See “The Decibel Demystified” 
in the April 1990 EM.) 

If you connect a +4 line output (e.g., 
from a professional tape deck) to a -10 
line input (e.g., to a semi-pro mixer), it 
should work with little or no problem. 
You might need to reduce the input 
on the mixer to avoid distortion. How¬ 

ever, if you connect a -10 line output 
(e.g., from a synthesizer) to a +4 line 
input (e.g., on a professional mixer), 
you will probably experience lowered 
volume and increased internal noise. 
This internal noise is different from 
the induced noise described earlier; it 
sounds like hissing and appears 
as a result of the internal elec¬ 
tronics of the device being con¬ 
nected. 
Some manufacturers include 

both types of line connections 
on their gear, especially mix¬ 
ers, so be sure to use the appro¬ 
priate connector for each piece 
of equipment. There are also 
several interface boxes that 
translate between the two types 
of line levels. 

Electric guitars use the same 
kind of cables and X-inch TS 
connectors as synths and other 
-10 gear, so it should be possi¬ 
ble to plug them directly into a 
mixer line input, right? Wrong. 
If you try this connection, the 
result will probably be in-

The output from a microphone is 
said to be at mic level, which is much 
lower than line level. Many mixers 
include both mic and line inputs to 
accommodate both types of signals. 
The mic input is usually an XLR recep¬ 
tacle. This input is accompanied by an 
internal mic preamp, sometimes called a 

creased internal noise, distor¬ 
tion, and very low volume. The 
signal from a guitar pickup is 
said to be at instrument level, 
which is somewhat lower than 
line level. The output from the 
guitar must first be connected 
to the input of a guitar amp 

FIG. 2: A '/.-inch, TS phone plug, shown on left, has two 

conductors: tip and sleeve. It’s used on -10 dBV unbal¬ 

anced line-level and guitar cables. A %-inch TRS phone 

plug, center, has three conductors: tip, ring, and sleeve. 

It’s used on balanced-line cables, stereo cables, and 

console send/return inserts. A 3-conductor XLR connec¬ 

tor, shown on the right, is used on +4 dBu, balanced, 

line-level and mic cables. 
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“mic pre,” which amplifies the mic-level 
signal up to line level so it can be 
mixed with other signals. 
If you want to connect a microphone 

to a line input, you may need to use a 
separate, outboard mic preamp. These 
are usually of better quality than the 
internal mic preamps of most mixers, 
but they also can be expensive. (You 
can build your own outboard mic 
preamp for much less than the cost of 
a commercial device; see “DIY: Build 
the EM Phantom-Power Mic Preamp” 
in the April 1993 EM.) Make sure the 
line output of the preamp matches the 
mixer line input (-10 or +4). 
Some low-end mixers and ministu¬ 

dios have M-inch mic inputs. You can 
use a mic with an appropriate plug, 
but it’s better to use a mic with an XLR 
connector and a special adapter called 
a matching transformer. This adapter 
includes an XLR receptacle on one 
end and a 14-inch phone plug on the 
other end. 

BALANCING ACT 
As mentioned earlier, microphones use 
balanced cables and connectors with 

three conductors, one of which forms 
a shield around the other two (see “On 
Solid Ground, Part 2” in the October 
1992 EM). This provides even greater 
protection from induced electrical 
noise than unbalanced, shielded cable, 
especially over long cable runs. 
Professional devices that operate at 

+4 line levels often use balanced-line 
inputs and outputs with XLR connec¬ 
tors. High-end semi-pro devices that 
operate at-10 levels sometimes use bal¬ 
anced-line inputs and outputs with 3-
conductor, %-inch phone connectors. 
These plugs, which are used for stereo 
headphones, are known as TRS (Tip-
Ring-Sleeve) plugs (see Fig. 2). Like a 
balanced mic cable, balanced-line ca¬ 
bles include three conductors, one of 
which is a shield, which helps protect 
line-level signals from induced electri¬ 
cal noise. 
Plugging an unbalanced-line output 

(e.g., from a synth) into a balanced-
line input (e.g., on a pro mixer) is usu¬ 
ally fine; the extra conductor at the 
input simply connects to the sleeve of 
the unbalanced TS plug, which causes 
no trouble. 

Plugging a balanced-line output (e.g., 
from a pro tape deck) into an unbal¬ 
anced-line input (e.g., on a semi-pro 
mixer) often results in a very thin sound. 
The problem is that the two main signal 
lines in a balanced cable carry two dif¬ 
ferent versions of the signal (in phase 
and out of phase). When you make this 
type of balanced-to-unbalanced con¬ 
nection, the two signals combine and 
partially cancel each other out. The 
only way to avoid this is with a special 
cable wired for the situation. 

As a rule, you should try to avoid run¬ 
ning any audio lines, particularly unbal¬ 
anced cables, near AC power cords, 
which can induce noise. 

KNOCKED FOR A LOOP 
A signal processor is another impor¬ 
tant type of component in the audio 
signal path. These devices are com¬ 
monly used to add reverb, delay, and 
other effects to the signals coursing 
through the mixer. A signal processor’s 
inputs and outputs are invariably line¬ 
level connections. As always, semi-pro 
units operate at -10, while pro devices 
operate at +4; some processors offer 

DESKTOP 
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DEFINED: 
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Some Of w The Best 
Names In The Music Business 
Have Discovered The Biggest 
Secret In Digital Recording 
Systems Comes Completely 

Packaged For Just 
s1,295°° 

Turtle Beach 56KW... in a word, the best value in digital 
recording systems in the industry today! 

OK, so we used more than one word, but the fact is, nothing 
comes close to the 56K for turning your IBM compatible computer 
and DAT machine into a professional digital audio mastering 
workstation — unless you take out a second mortgage on your 
hacienda. 

56K is chock-full of real-world features, 
like a Motorola digital signal processor running 
at 10 million instructions per second (MIPS), 
and a proven technology we've been shipping 
and enhancing for over 3 years. 

There are no hidden gotchas either, 
like some other products. With 56K. what 
you need is what you get... for just $1,295. 

And here are some other reasons why 
it is a powerhouse for the money ... 
► SoundStage Mastering software included 
... replace your analog 2-tracktape recorder, razor 
blade and splicing tape with flawless, crystal clear digital editing. 
► Non-destructive tools ... make instant changes without 
affecting the source file, thanks to our Playlist editor and realtime 
4-band parametric equalizer. Fast and powerful. 
► Time compression ... change the time without changing the 
pitch... create perfectly timed radio commercials, music, or audio 
segments. 

► Stereo mix ... mix stereo sound files together... digitally. 
► Visual analysis tools ... real time 3-D FFT display, browse, 
frequency analysis and others. 
► SMPTE chase/lock ... synchronize audio with video for 
television, video, and motion picture projects. 

► SMPTE/MIDI manual triggering ... trigger audio 
playback from a variety of sources. Use live sound 

effects playback in theater and other live 
applications. 

Gain adjustments ... perfect fade-ins, 
fade-outs, cross-fades, and volume changes. 

Single sample editing ... repair clicks, 
oops and other imperfections with up to 

1/48000 second accuracy. 
► The all important “undo"... if you’re 

not happy with an edit, undo it. 
Of course there's more. If you would like 

more information, call 1-800-645-5640. 
Or better yet. call and order 56K direct 

today, and find out why we’ve mastered more hit 
albums than you can shake a mouse at! 

We guarantee it... we'll back up that ciaim 
with a 30-day money back guarantee. 

TURTLE BEACH SYSTEMS 
P. O. BOX 5074, York, PA 17405 717-843-6916 FAX: 717-854-8319 



• FROM THE TOP 

FIG. 3: A 2-conductor RCA connector is used 

on -10 dBV unbalanced, line-level cables. 

switchable operation. The connections 
on most processors are unbalanced, 
although some high-end pro units are 
balanced to reduce noise as much as 
possible. 
To get to the signal processor, the 

signal coming into each mixer input is 
split into two copies. One copy pro¬ 
ceeds directly through the mixer to the 
output section (more next month). 
The other copy is sent to the signal pro¬ 
cessor via the mixer’s aux send output, 
which is typically a X-inch unbalanced 
line (see Fig. 1). The aux send can com¬ 
bine and route signals from several 
mixer channels to a signal processor. 
Most mixers have at least one aux send; 
many have two, three, four, or more. 
With multiple aux sends, you can send 
the signal from one mixer input to sev¬ 
eral processors for multiple effects; you 
can also send the signals from differ¬ 
ent mixer inputs to different proces¬ 
sors for independent effects. 
The processed signals are brought 

back into the mixer via the aux return 
inputs, which are usually X-inch unbal¬ 
anced connectors. Typically, there are 
two aux returns for every aux send; 
many signal processors accept a mono 
signal and return a stereo signal. The 
processed signal is then combined with 
the original signal in the output sec¬ 
tion of the mixer. Each set of aux sends 
and returns is called an effects loop, 
because the signal path forms a loop 
from the mixer, through the signal pro¬ 
cessor, and back to the mixer. 

CONCLUSION 
Next month, we’ll learn how to con¬ 
nect tape decks, power amplifiers, and 
speakers to the mixer. Then you’ll be 
well on your way to connecting the 
devices in your own studio setup for 
maximum performance and minimum 
hassle. * 

I Want My 
M TDK 

TDK SA is the best cassette tape at any price. At QCA we 
use TDK exclusively for all our music cassette duplication 
(at no additional cost). Your music deserves the best. 

Call QCA 
800-859-8401 

QCA, Inc. • 2832 Spring Grove Ave. • Cincinnati, OH 45225 

At 

HolidaysWi 

# W 1 

Music Dept. 

RACKS, 
CASES, 
DRUMS, 
KEYBOARDS, 

GUITARS^ 
AND ALL^,. . 
ACCESSORIES.^ 

MUSICS 
We get pumped up for the 

store wants you to have their 
FREE CATALOG. We’ve pumped-up with 
more products, the latest equipment & better values. 

b 1 (800) 800-465 
“ — g in FLORIDA DIAL (813) 885-9644 FAX: 881-1896 

M 2204 EAST HILLSBOROUGH AV. TAMPA, FLORIDA 33610 

The South s LARGEST 
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COMPUTER MUSICIAN 

Crossing Platforms 
By Bob Lindstrom 

How to 

share 

music files 

with other 

computer 

users. 

ince the late 1970s, when 
hearty PC pioneers assem¬ 
bled hand-soldered Altair 
kits and others purchased 

prefab Apples at their local Byte Shop, 
computer users have dreamed of stan¬ 
dards. Wouldn’t it be nice if a common 
technology let System A transparently 
share programs and data with System 
B? Some fifteen years later, the notion 
of computer independence is still only 
a pipe dream. 

Despite the incredible sophistication 
of today’s computers, users are often 
stymied when trying to get PC-com¬ 
patible data from a home sequencer 
to a project studio’s Mac sequencer. 
Or Amiga. Or Atari. The disk formats 
are different. The file formats are dif¬ 
ferent. The programs are different. It’s 
the Technology of Babel. 
Things really aren’t so bleak. The 

overwhelming success of PC-compati-
bles has turned that platform and its 
hardware/software formats into some¬ 
thing of a lingua franca of microcom¬ 
puter technology. Almost all computer 
brands now have utilities that permit 
some degree of data sharing using PC 
formats as a standard. 
Electronic musicians have it fairly 

easy. The Standard MIDI File (SMF) 
format makes it possible to move se¬ 
quences between different brands and 
types of computers. It requires only a lit¬ 
tle knowledge and a little preparation. 
Notation and digital audio files, how¬ 
ever, are another story. Using these files 
across platforms and programs remains 
a frustrating challenge. Notation soft¬ 
ware users can use SMFs to transfer 
note data, but expression marks, most 
text, and layout information will be lost 
in the transfer. Similarly, small digital 
audio files (e.g., samples) can be some¬ 
what easily transferred, but there’s no 
way to get large chunks of audio across 
the computer-platform bridge. 

SWAPPING MIDI DATA 
The MIDI software industry solved file¬ 
format incompatibilitv by implement¬ 
ing Type 0 and Type 1 Standard MIDI 
Files. Generally, you should export 
MIDI files from your sequencer as Type 
1 files, which maintain multiple, sepa¬ 
rate tracks. Type 0 files combine all 
data into a single track. 
With your files in a standard format, 

you’re ready to move them to another 
computer. Short of installing Ethernet 
in your home studio, the easiest way to 

move data is to swap floppy disks from 
one computer to another, the prover¬ 
bial “SneakerNet.” However, incom¬ 
patible floppy-disk formats quickly raise 
their ugly heads. Luckily, the 3.5-inch 
720 KB PC format has become a de facto 
standard. Even computers with incom¬ 
patible disk drives usually can be made 
to read and write these disks. 
The simplest transfer is from the 

Atari ST to the IBM PC-compatible. 
Atari wisely made the ST disk drive 
compatible with the 720 KB PC disk. 
There is a slight wrinkle: The PC can’t 
mount ST-formatted floppies. As a 
result, you must format the floppy disk 
on the PC. Then you can pop the disk 
into the ST’s floppy drive, copy the 
files, and shift the floppy back to the 
PC. The PC then can read the ST files 
and vice-versa. 
PC and ST transfers to and from the 

Commodore Amiga become transpar¬ 
ent with the addition of CrossDOS, a 
nifty utility from Consultron that is 
incorporated into the most recent ver¬ 
sion (2.1) of Amiga DOS. CrossDOS rede¬ 
fines your Amiga’s floppy drives, under 
new device names, as PC-compatible 
drives, yet maintains their Amiga com¬ 
patibility. Unlike the PC and Mac, an 

s 
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PG Music 
announces... PowerTracks Pro' 

IBM SEQUENCER FOR WINDOWS & DOS 

...at the incredible 
price of $29 

“Solid sequencing at an unbelievable price” Electronic Musician Magazine - Sept. 93 

PowerTracks is a professional, fully featured MIDI sequencing program, and is so easy to use! 
And we include versions for Windows 3.1 AND DOS so you’ll be able to use PowerTracks on all of your machines! 

PowerTracks Pro 2.0 
for Windows 

POWERTRACKS FOR DOS VERSION ALSO INCLUDED 
Yes' Ya: Gel ban the Windows A DOS vasiai included in me same package' 

43 Track recording, similar features and cperatka to PowerTracks la 

Windows version DOS version supoats MPU401/MIDIA1OR /SoundBlaster 

FM sounds/SoundBlaster MIDI/ TO I00/Rdand SC7 and mae. Buns on 

XT/A 1/386 a Setter Monochrome a cota 640K Many leaves listed above 

are reduced a not available in DOS version. 

FOR STARTERS... PowerTracks has all the Pro features found in 
sequencers costing hundreds of SS more. 
PRO RECORDING, PLAYBACK, SYNCH. EDITA SYS-EX OPTIONS 48 tracks, reaVstep/punch record, 

sound-on-sound, MIDI File suppat sync ISMPTE. Midi Time Code. MIDI) edit (Quantise/ cut/ copy/ 

paste/undQ/ data filters/tiansposei. multi-port support, 480 ppg timebase. sys-ex-edita-Hbrarian. patch 

names, banks A much mae. 

INPUT, VIEW A EDIT NOTES ON A MUSIC STAFF: See the notes displayed on a musk stall, this is the 

easiest way Io input, view a change the musk I 

DELUXE WINDOWSINTERFACE: Multiple Windows - Statt Roll, Event List. Tracks. Bars. Meter. Tempo, 

Piano, Guitar. 

BUT POWERTRACKS GOES MUCH FURTHER... WITH EXCITING NEW 
FEATURES NOT FOUND IN OTHER SEQUENCERS! 
THE FASTEST WA Y TO ENTER NOTES ONTO A MUSIC STAFF! Using Our intelligent AutoDuration ~ 

feature, you can enter musk onto a musk staff using one mouse clkk pernote- including the duration 11

COMPREHENSIVE SUPPORT FOR GUITAR (STEP/REAL TIME RECORD, PLAYBACK A DISPLAY OF GUITAR MUSIC): PowerTracks has an on-screen Guitar fretboard 

This allows you to quickly input/display Guitar musk by simply clkkmg on the fretboard in step time Or record the Guitar musk in real time from a MIDI keyboard a 

Guitar contraia Either way PowerTracks can display the track fa you exactly as it should be played on gutarf! Comes with pro guita files ready to pay Learn to play 

guita by watching the guitar on-screen! 

BUA T-IN EDITOR /MIXER FOR ROLAND SOUND CANVAS/SCC I A OTHER GENERAL MIDI PRODUCTS: This allows you to contra the features on your Wand card-
(pan. reverb, chorus, etc.) even edit the sounds Alt while the musk is playing!! Uses on screen knobs A sliders Save synth setups Io disk. 

ON SCREEN PIANO, GUITAR A MUSIC STAFF SHOWS THE NOTES IN COLOR AS THEY ARE BEING PLAYED: You see the notes drawn on the piano keyboard. 

the guita fretboard A highlighted in red on the musk stall as the song is paying 

. . .AND POWERTRACKS COMES WITH PRO QUALITY MIDI FIES READY TO PLA Y: We include MIDI tiles P pro musklans paying piano. guitar A combo tracks. 

REQUIREMENTS: PowerTracks for Windows ■ Windows 3.1. IBM Compatible AT. 386 a higher. 2mb RAM. Supports any device compatible with Windows 3. 1 including 

Roland MPU401. Musk Ouest MOX interfaces. Key Electronics MIDIATOR. SoundBlaster, AdLib. TurtleBeach, etc. 

PowerTracks tor DOS - DOS 3.3 a tùgha. 640K. XT/286/386 a better MOI interface (Roland MPU401. Musk Ouest MOX senes. SoundBlaster MIDI and FM sounds. 

Midiata, RolandSCT. Yamaha TGIOO) a APib/SoundBlasler compatible sound cad. 

EXISTING POWERTRACKS USERS CAN UPGRADE TO POWERTRACKS PRO 2.0 FOR ONLY$10 

For your PC Soundcard or MIDI system 
AH for the amazing price of... 

+ $5 00 Shippng & Handling xr Of der r$10 outride USA/Canada, 

30 DAY Unconditional MBG 
$29 

From PG Music.. The makeis of The Jazz Guitarist, Band-in-a-Box, PowerTracks, The Pianist 

•Et Phone orders. 1-800-268-6272 a 1-416-528-2368 VfSA/MVAMEX/cheque/mo/pot Fax 1-416-628-2541 

PG Music Inc. 266 Elmwood Avenue Suite 111 Buffalo NY 14222 

PG Music announces... New Windows programs & great deals on Roland hardware with software 

From PG Music The makers of The Jazz Guitarist Band-in a-Box. PowerTracks. The Pianist 

Phone orders: 1 -800-268-6272 or 1-416-528-2368 
VJSA/MC/AMEX,cheque,mo/pon Fax 1-416-628-2541 

PG Music Inc. 266 Elmwood Avenue Suite 111 Buffalo NY 14222 

Sound Canvas Pro Editor/Librarian for Windows $29 
This program for Windows (SC-PRO) provides mixing/editing/storage of EVERY feature on the Sound Canvas and other Roland GS and GM 

modules. (Sound Canvas. SCC1, SC-55. SC-155. CM-300, JV-30. SC-7. E-70. etc.) 

You H never need to touch your Sound Canvas front panel or open the manual again! 

Edit/design new sounds, new scales, tunings. .. YOU CAN EDIT EVERYTHING!!! 

Also plays MIDI files so you can hear changes as you make them. 

Multi-MPU401 Driver for Windows $19 
• allows 8 music programs to use the same MPU401 at the same time ! 
• this is a "must have" driver for all MPU401 Windows users (Roland, Music Quest, CMS, etc.) 
• easy to use, installs as a driver in Windows to replace your current MPU401 driver 

The current MPU401 Driver that comes with Windows has some major drawbacks. For example, it only allows one music program to use 

the port at a time. You need to close down all music applications before running a new one. This new 'Multi MPU401 Driver' overcomes 

this by allowing up to 8 programs to use the MPU401 at the same time. So you can use all of your music programs at the same time 

(eg. Band-in-a-Box. PowerTracks. Cake Walk, Finale all can be open and used at the same time) 

Roland SCC1 card $389 
• includes PowerTracks Sequencer and SoundCanvas Pro Editor FREE! 

Yes - the incredible Roland 'Sound Canvas on a card" is now at the lowest price we've ever seen1

And if that weren t enough, we ve included the PowerTracks sequencer for Windows AND DOS - FREE! 

The Roland SCC1 is a half sized card that contains a built in General Midi (GS) compatible synthesizer. MPU401 MIDI interlace, and RCA 

audio output to stereo or headphones. The state-of-the-art quality of the sounds on this card makes it the hottest piece of MIDI hardware 

on the market! We use the SCC1 card in all of our computers, and make all of our Band-in-a-Box songs & styles using the SCC1 card 

Band-in-a-Box directly supports all features on the card (reverb/chorus/volume/panning/patch etc.). 

If you want Band-in-a-Box to sound like a 'live band'- buy the SCC1! 

30 Day Unconditional Money Back Guarantee 

Roland SC-7 General MIDI module $389 
• built in MIDI interface connects to your PC or notebook! 
• includes PowerTracks Sequencer and SoundCanvas Pro Editor FREE! 
• also includes Windows Driver for SC-7 

Roland's newest product fa IBM. MAC a ATARI computers.This external module bas the 128 General MIDI sounds (same sound quality as 

the Sound Canvas/SCCl), and also a direct connection to the serial port of your PC a MAC. This means that you can use the SC-7 with 

your notebook/laptop and don't require a MIDI interface! 

30 Day Unconditional Money Back Guarantee 



FROM MICS AND MULTITRACKS 
TOTHELATESTMIDIEQUPMENT 

WE KNOW 
OUR STUFF! 
BEFORE YOU BUY 
CALLUS! 

DON’T MAKE 
A BIG MISTAKE 
PICKUPTHEPHONEAND 
TALK TO THE 
EXPERTS 

SWEETWATER SOUND HAS 
EVERYTHING TO MAKE YOUR 
DREAM STUDIO A REALITY 

Our exclusive guarantee: 
If you don’t like it, we’ll take 
it back — with no hassles! 

(2191432-8176 
5335 BASS ROAD • R. WAYNE, IN 46808 

FAX (219) 432-1758 

NO SALES TAX (except IN) 
VISA • MasterCard «Discover 

AMEX «COD«Trader. 

Sweetwater 
SOUND INC. 8

• COMPUTER MUSICIAN 

CREATOR CODES 

FIG. 2: A table listing the Creator codes for common Mac 

sequencing and notation programs. 

PROGRAM 

AudioTrax 

Beyond 

Composer's Mosaic 

Cubase 

Digital Performer 

Encore 

EZVision 

Finale/Finale 3.0 

Master Tracks Pro 

MusicProse 

Musicshop 

Music Time 

Notator Logic 

Performer 

Professional Composer 

Studio Vision 

Trax 

Vision 

CREATOR CODE 

ATRX 

BYND 

sqid 

stCU 

MOUP 

ENCC 

MIDJ 

FINL/FIN3 

MTPS 

MPRO 

MIDJ 

ENCC 

EMAG 

MOUP 

MOTU 

MIDA 

TRX! 

MIDI 

Amiga running CrossDOS can 
read ST-formatted disks. Just 
pop in a PC or ST disk, copy the 
files to those PC-compatible 
device names (diO: and dil:), 
and you have instant PC-format 
compatibility. 

There are several solutions for 
transferring "alien” files to the 
Macintosh platform. The oldest 
and crudest method is to run 
the Apple File Exchange applica¬ 
tion included in Apple’s system 
software. When running AFE, 
Macs equipped with 1.4 MB Su¬ 
perDrives can read and write 
PC-format and CrossDOS-for¬ 
mat disks but only from within 
the application. Dayna Com¬ 
munications’ DOS Mounter (see 
Fig. 1) and Apple’s PC Exchange 
are more elegant solutions be¬ 
cause they are system extensions 
and run transparently in the 
background. They allow Super-
Drive-equipped Macs to read 
and write PC-format and Cross-
DOS-format Amiga disks (in¬ 
cluding high-density disks) just as if 
they were Mac disks. 
A more thorough alternative is Insig¬ 

nia Solutions’ SoftPC, a software-based 
PC emulator for the Mac that not only 
reads and writes PC disks but also allows 
the Mac to run many PC programs 
(though not MIDI programs), including 
Windows applications. Unfortunately, 
the Windows version requires a 68040-
based Macintosh. 

DOS, file names have no more than 
eight characters, with a 3-character 
extender (usually ..MID, .MMF, or .SMF 
for MIDI files). Also, when formatting 
PC-compatible disks, use the 720 KB 
double-density format and avoid the 
1.44 MB high-density format. This elim¬ 
inates potential conflicts with older 
drives on the ST and Amiga. 

MAC COMPLICATIONS 
If you share PC-format disks across 

different platforms, try to stick with 
MS-DOS file-name conventions. In MS-

— - DOS Mounter = 
DOS Extension - Creator : Type 

( Add... ] [Applications...] 

[Remoue...] [ Sane ] 

[ Help ] [_ About DOS Mounter ] 

FIG. 1:To read MS-DOS formatted disks on a Mac, 

you need a utility such as Dayna's DOS Mounter. 

If your computer destination is a Mac¬ 
intosh, and the Mac lacks a SuperDrive, 
you need to create Mac-format disks. 
On the PC, Central Point Software’s 
Deluxe Option Board is a good choice. 
It’s a half-size card that allows PC disk 
drives to read and write in Macintosh 
format. 
On the Amiga, you’ll need a Macin¬ 

tosh-compatible disk drive and either 
Central Coast Software’s Mac2DOS, or 
ReadySoft’s AMax II. Both are hard¬ 
ware/software combinations that pro¬ 
vide a Mac-compatible disk-drive port 
to accommodate a Mac drive. AMax II 
is also a software-based Mac emulator 
that allows the Amiga to run Macin¬ 
tosh software (when outfitted with Mac¬ 
intosh system ROMs, which must be 
purchased separately). On the ST, Gad¬ 
gets by Small’s Spectre GCR provides 
Mac-compatible hardware/software 
emulation with the addition of a Mac 
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disk drive and system ROMs. 

REASON TO RESEDIT 
Even after you’ve solved disk compati¬ 
bility, getting a MIDI file into the Mac 
is not quite as simple as reading it from 
disk. The convenience (complexity?) 
of Apple’s operating system adds an 
additional level of manipulation when 
trading MIDI and sample files. 
Each Macintosh file contains infor¬ 

mation that identifies the file type and 
the program that created it. Because 
this file information doesn’t exist in 
files on other platforms, you must add 
it when transferring “alien” files to the 
Mac. Conversely, you must strip this 
data when transferring a Mac file to 
another platform, or you’ll get garbage 
at the beginning of the file. 
Programs like DOS Mounter and Mac-

intosh/PC Exchange support a feature 
called extension mapping that can 
automatically convert files with a par¬ 
ticular DOS extension (like .MID) to 
the appropriate Mac file format. Anoth¬ 
er utility commonly used to create or 
alter file information is ResEdit, an 
Apple program available from many 
Macintosh bulletin boards and user 
groups. It allows you to access and alter 
the separate components (resources) 
of a Macintosh file. (You can also per¬ 
form this minor surgery with the Disk 
Editor in Norton Utilities 2.0 for the Mac.) 
Because you potentially can render a 
file unusable with ResEdit, you should 
work on a copy of the file. 

Start by saving the file on your com¬ 
puter in one of the two Standard MIDI 
File formats. Then, using one of the 
methods explained earlier, move the 
file to your Macintosh. Boot ResEdit, 
and when a file dialog box appears, 
load the MIDI file. 
With the file loaded, go to the File 

menu and select “Get info for <file-
name>." In the dialog box that appears, 
you’ll see a box called Type. Change 
the entry in the Type box to “Midi,” 
observing the upper- and lower-case 
letters but omitting the quotes. Close 
the Info window and choose “Yes” when 
asked if you want to save the info for 
this file. The file is now a Mac-compat¬ 
ible MIDI file that can be imported to 
any SMF-compatible Mac sequencer. 

You can go a step further and turn the 
MIDI files into double-clickable items 
with icons to match your sequencer by 
simply typing in the appropriate Cre¬ 
ator code. See Fig. 2 for a table of Creator 

MIDI QUEST 
Universal 

Editor/Librarian 

Attention Cakewalk 
for Windows Users! 
MIDI QUEST for Windows is now capable of 
saving the Patch names from any Bank 
directly into Cakewalk’s PATCHES.INI file. 
This, combined with MIDI QUEST’S ability 
to save in MIDIX format (Cakewalk's SysX 
format), means that you can easily edit and 
organize your patches in MIDI QUEST then 
export them to Cakewalk. You can even 
choose your patches by name in Cakewalk! 

Call, write, or fax us for more information 

Sound Quest Inc. 
131 W. 13th Ave. Ste. 2, Vancouver, BC. V5Y 1V8, Canada 

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

The Ultimate Sound 
Editor and SysX 
System Organizer. 

▼ Universal Librarian/Bank Editor 
▼ Fully Integrated Environment 
▼ Custom-Designed Synth Editors 
▼ Intelligent Sound Randomization 
▼ Support for 180+ Instruments 

NEW VERSION! 
▼ Unparalleled graphic icon interface 
▼ One click icon bars 
▼ Redesigned Bank Editor Windows 
▼ Pop-up Wave Selector Window for Editors 
▼ 100% Windows interface for MS Windows 
▼ Export bank names to Cakewalk for Win 
▼ Save SysX in MIDIX and TEXT formats 
▼ Auto MIDI channelizing Performance editors 
▼ New Library select and display options 
▼ Over 30 other new improvements! 

NEW FEATURES! 

» *■ 

KJ 

’v 

KJ 

Supported Instruments 
Alesis D-4. HR- 16*. HR-16B*. SR-16*. ART DR1*. BOSS SE-50*. 
Casio CZ1. CZIOI. CZ1000. CZ3OOO.CZ5OOO. VZ1. VZlOm. Digital J 
MX-8. Digitech DSP 1 28*. DSP256*. Emu Proteus 1. Proteus 1/XR. I 
Proteus 1 w/Protologic or Orchestral. Proteus 2. Proteus 2/XR. i 
Ensoniq ESQ-1, ESQ-M, KS-32. SD-1. SQ-I. SQ-2. SQR. SQ-80, I 
VFX, VFX-SD. Eventide Harmonizer*. J ¡.Cooper Fader Master. 
MSB-1620. MSB-Plus. MSB Rev2. PPS-100*. Kawai Kl. KIR. Kl ¡I. 
K3*. K3m*. K4. K4R, K5*. R-50*. R-100*. Spectra. XD-5, Korg 
01/W. 03R/W. DDD-5*, DS-8*. DVP-I*. DW6000. DW8000. 
EX800*. EX8000. Ml. Ml EX. MIR, Ml REX, M3R. Poly800*, 
SDD-3300*. S-3*. Tl. T2. T3. Wavestation/ex/AD/SR. 707*. Lexicon! 
LXP-I*. LXP-5, LXP-15*. Rhodes Model 660*. Model 670*. K 
Oberheim Matrix 1000. Matrix 6/6R. Roland A-5O/8O*. CM-32L. Í 
CM-32P. CM-64. D-5, D-10. D-20, D-50. D-70, D-l 10. D-550. E-660. J 
GP-16*. GR-50. GS (ALL GS compatible instruments). JD-800*. 
Juno-106. JV-30. JV-80/880. JX-8P. MKS-80. MT-32, Pro-E*. I 
P-330*. RA-50*. R-5. R-8. R-8m. SCC-I. SC-55/35/155. Super 
Jupiter. U-110. U-20. U-220. Sequential Drumtraks*. MultiTrak*. 
Prophet 10*. Prophet 5. Prophet600*. Prophet T8*. Six-Trak*. Voce 
DMI-64*. Waldorf Microwave. Yamaha DMP7*. DXI. DX5. DX7, 
DX9. DX7IID. DX7HFD. DX7S. DXI I. DX2I. DX27. DX27S.I 
FB0I. RXI1*.RX17*. RX2IL*. RX7*. SPX90*. SY22. SY35, SY55. 
SY77. SY85. TG33. TG55, TG77. TG500. TF01. TX7. TX802.Ö 
TX812. TX816. TX8IZ. V50. * = Librarian/Bank Editor support only. 
All other instruments have complete editor and librarian support 
included with the software. 
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FIG. 3: One of the many shareware utilities for transfer¬ 

ring digital audio files across platforms is Balthazar, 

which converts Windows Wave files into Mac format. 

codes for popular Mac sequencers and 
notation programs. 
Several shareware programs, includ¬ 

ing MIDIFile Converter and the Hyper-
Card-based FileType Changer, can also 
do the dirty work for you. 

SAMPLES 
Moving samples and System Exclusive 
files between computer platforms is as 
easy as moving MIDI files. Getting them 
to work is the problem. Several public 
domain and shareware utilities are 

available for moving short sam¬ 
ples from one system to anoth¬ 
er, although not all combina¬ 
tions are covered yet. 
If you hope to move song¬ 

length digital audio files from 
one platform to another, forget 
it. One of the glaring shortcom¬ 
ings of computerized music-mak¬ 
ing is that a good solution does 
not exist for transferring large 
sample files between computers, 
even between similar programs 
running on different platforms. 
Fortunately, several sequencer 
manufacturers are discussing an 

expansion of the SMF format that would 
incorporate digital audio files. In order 
to create that protocol, they’ll need to 
determine a way to transfer the digital 
audio segments, either separately, or 
embedded into the SMFs. 

If you’re moving small files, such as 
sampled instruments, it’s generally best 
to set loop points and other internal 
flags on the destination machine, as 
transferring files between computers 
and applications often leaves loop points 
behind. 

PERSONAL COMPOSER 

A reliable, but time-consuming, way 
to transfer files from one system to 
another is through MIDI, using the Sam¬ 
ple Dump Standard. It’s slow and clum¬ 
sy, but it gets data from here to there 
with minimal surprises. You can also 
transfer sounds from a sample-editing 
program on one computer to a sam¬ 
pler, and then from the sampler to a 
sample-editing program on another 
computer. 

Beyond that, moving brief samples is 
a matter of finding sound utilities. You 
can start by looking on local bulletin 
boards, user groups, or commercial 
online services, such as PAN and Amer¬ 
ica Online. The following freeware and 
shareware utilities are available on var¬ 
ious forums in CompuServe: 
•MASC on the Amiga transfers Amiga 

IFF samples to AIFF on the Mac and 
vice-versa. 

•PlayMack transfers Mac sound files 
to 8SVX format on the Amiga. 

•Balthazar on the Mac (see Fig. 3) 
transfers 8-bit Windows Wave files to 
the Mac as self-playing files. You can 
import the sound resources from these 
files into a sample editor such as Pass¬ 
port Design’s Alchemy. WaveEdit on the 
PC, a tool included with Microsoft’s 
Multimedia Viewer and Multimedia 
Developers’ Kit, will load AIFF files and 
convert them to Wave format. 

• WAVE. LZH for the ST plays and con¬ 
verts Wave files from the PC. 
•SOX, also for the Atari ST, converts 

files between the ST, PC, and Amiga. 
• SoundBuilder 1.01 on the Mac reads 

Wave files and transfers them to its own 
format or exports them as resources. 
All of these utilities, however, are 

only partial solutions, at best. What is 
needed desperately is a standard file 
format or a conversion program that 
can transfer samples between comput¬ 
ers through the high-speed serial, par¬ 
allel, or SCSI ports. 

SYSEX 
To transfer SysEx data you can either 
use the SysEx file-transfer utilities in¬ 
cluded with many sequencers, or you 
can sneak SysEx bulk dumps into Stan¬ 
dard MIDI Files and use them to trans¬ 
fer SysEx across platforms. The MIDIEX 
SysEx format has enjoyed popularity 
on bulletin boards, and you’ll often 
find MIDIEX-compatible files there. 
Some sequencers directly support 
MIDIEX format, including PG Music’s 
capable (and incredibly affordable) 
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MANUFACTURERS 

Apple Computer 
tel. (800) 776-2333 
or (408) 996-1010 
fax (408) 974-9974 

Central Coast Software 
tel. (512) 328-6650 
fax (512) 328-1925 

Central Point Software 
tel. (503) 690-8080 

Consultron 
tel. (313) 459-7271 

Dayna Communications 
tel. (801) 269-7200 
fax (801) 269-7363 

Gadgets by Small 
tel. (303) 791-6098 
fax (303) 791-0253 

Insignia Solutions 
tel. (415) 694-7600 
fax (800) 876-3872 

drummer 1.0 was 
the best selling drum 

program on this planet. 

With drummer 2.0, 
we're thinking just 
a teeny bit bigger. 

New Supports MPU, Key, Ad Lib, 
Sound Blaster, Cl & more. 

New Saves 11 different kinds of 
format 0, 1 & 2 MIDI files. 

New Loads MIDI files—all formats. 
New Real-time recording from any 

MIDI instrument. 
New Real-time control from other 

MIDI devices. 
New Twice as many patterns at once. 
New Pattern swing. 
New Expanded metric structures with 

start-time/duration rescaling. 

New Mute, Solo and Output Port 
settings for each instrument. 

New MIDI Metronome. 
New Global channel assignment. 
New Score Page Looping with 

section selection. 
New Integrated pattern Librarian. 
New Integrated Notepad. 
New Improved file windows. 
New Many new editing commands. 
New More customizing options. 
New More keyboard shortcuts. 
New And a bunch of other stuff. 

Drummer 2.0 is just $99. Registered owners of Drummer 1.0 may upgrade for 
$29.95 + shipping. Drummer 2.0 Demo Pack $5. VISA/MC accepted. 

Cool Shoes (Inter-Galactic) Software 
P.O. Box 2359 ■ Kernersville, NC 27285-2359 ■ (919) 722-0830 

ReadySoft 
tel. (416) 731-4175 
fax (416) 764-8867 

$29.95 PowerTracks. MIDIEX SysEx 
utilities for most systems, such as 
BSU.SEA for the Mac, are also widely 
available on many electronic bulletin¬ 
board services. 
Overall, cross-platform compatibili¬ 

ty is more of a reality today than it was 
in the days of computer kits and cas¬ 
sette tape drives. Combine the emer¬ 
gence of General MIDI, the dominance 
of the PC as a hardware/software par¬ 
adigm, and the MIDI file standards, 
and you’re a little closer to the dream 
of machine independence. 

Still, the relative convenience of trans¬ 
ferring MIDI file formats between sys¬ 
tems points up the importance of cre¬ 
ating standards for all music-associated 
files, particularly notation and digital 
audio. We’ve come a long way in the few 
years of personal computers and MIDI, 
but we still have a long way to go. 

Bob Lindstrom is a freelance writ¬ 
er, composer, and conductor with such weak 
buyer's resistance that he finds himself pur¬ 
chasing one of everything. 

MADE IN USA 

Music Quest and MQX-32M are trademarks of Music Quest. Inc Other trademarks acknowledged 

For the power hungry MIDI user, the legendary MQX-32M is 
the perfect choice for an IBM interface. It features dual MIDI 
ports for 32 channel operation. Plus full SMPTE support, with 
dropout protection, for super solid sync. And whether you’ll 
be using DOS or Windows as your MIDI platform, the card’s 
MPU-401 compatibility and included Windows driver insure 
your software investment. 

MIDI POWER FOR 
WINDOWS & DOS 

Music Quest U.S. / Canada: 1-800-876-1376 
1700 Alma Drive Suite 330 Plano, TX 75075 (214)881-7408 Fax:(214)422-7094 

TheMQX-32M™ 
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MULTIMEDIA MUSICIAN 

Computer Audio 
Monitoring 

You've already 

got a computer 

monitor. Do 

you need two 

more? 

By Daniel Kumin 

FIG. 1: The Altec Lansing ACS300 system incorporates two powered, 

clamshell satellites and a separate subwoofer. 

t long last, your twenty-first 
century multimedia work¬ 
station is complete. You’ve 
got the warp-speed, 50

MHz CPU. You’ve got the 150-milli-
second. Photo CD-compatible CD-ROM 
drive. You’ve got the dual-chip DSP 
board in your computer, a 16 zillion¬ 
color, accelerated video board, and a 
video monitor big enough to roll a 
pizza on. You’re in business, ready to 
experience, or design and produce, 
multimedia in all its glory. 
Or are you? Not if you’re reproducing 

the sound elements through (heaven 
forbid!) the cheap, half-dollar-sized, 
mono speaker built into your CPU. Or, 
nearly as poor, that unbelievably cheesy 
pair of micro-monitors you bought with 
a Walkman portable back in the Rea¬ 
gan years. 
Audio is an equal partner to visuals 

in the heady multimedia brew, yet the 
audio delivery system for many multi¬ 
media computer setups offers the sonic 
equivalent of an AM transistor radio sit¬ 
ting atop a 4()-inch projection TV. Even 
some musicians forego the obvious ad¬ 
vantage that good speakers bring to a 
multimedia computer. Clearly, this sit¬ 
uation must be rectified. 

FROM WHENCE IT COMES 
Multimedia applications generate 
sound from three different sources. 
First, there’s sound designed to be 
played through the computer’s sound 
system. Second, higher-quality sound 
can be reproduced with plug-in sound 
cards, either as digital audio, or using 
the onboard synthesizer. Finally, some 
programs offer 16-bit Red Book audio 
that plays directly from the audio out¬ 
puts of the CD-ROM drive. 
To address the requirements of the 

latter two forms of audio, rriany com¬ 
panies now offer monitor speakers to 
place on either side of the computer 
monitor: small, powered, magnetical¬ 
ly shielded speakers designed to repro¬ 
duce computer and multimedia sound. 
But as an EM reader, you probably 
already own monitors in your home 
studio, a hi-fi in the living room, a car 
stereo in your Saturn, and a boom box 
or two. Must you run right out and buy 
yet another pair of loudspeakers? 
There’s nothing particularly magical 

about speakers designed (or at least 
labeled) for use in a multimedia setup. 
Nevertheless, ideal computer speakers 
should include a few specialized fea¬ 
tures. They should be magnetically 

shielded, like audio-for-video home¬ 
theater speakers, to prevent image dis¬ 
tortion on the nearby video monitor 
(caused by the speaker drivers’ mag¬ 
netic influence). They must be small, so 
they can fit on the desk and form a rea¬ 
sonable near-field array (two to three 
feet apart). Finally, they should employ 
an active design with audio power 
amplification built in, so that an addi¬ 
tional component isn’t required. 
That’s the ideal, but the realities may 

differ. Many of the computer-audio 
monitors on the market are repackaged 
mini-monitors designed for semi-por-
table use, without much in the way of 
special “computer” features, save per¬ 
haps magnetic shielding. They range 
in quality from pretty good to quite 
poor, and the real cheapies (under 
$100/pair) aren’t really up to snuff for 
anything but the most casual use. Even 
the higher-priced items are usually lim¬ 
ited in bass response due to size and 
cost restrictions. 

For those to whom audio is critically 
important, conventional monitor speak¬ 
ers from outside the computer/multi¬ 
media world are the best bet in terms of 
performance and value. This also ap¬ 
plies to those involved in multimedia 
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production, where critical monitoring 
is as important as it is in any record¬ 
ing studio. 

COMPUTER 
SPEAKER 
MANUFACTURERS 
Acoustic Research 
tel. (617) 821-2300 
fax (617) 784-4102 

Altec Lansing Multimedia 
tel. (800) 258-3288 
or (717) 296-2818 
fax (717) 296-1222 

Apple Computer 
tel. (800) 776-2333 
or (408) 996-1010 
fax (408) 974-9974 

Atlantic Technology 
tel. (617) 762-6300 
fax (617) 762-6868 

Bose 
tel. (508) 879-7330 
fax (508) 872-6541 

Boston Acoustics 
tel. (617) 592-9000 
fax (617) 592-6148 

Cambridge SoundWorks 
tel. (617) 332-5936 
fax (617) 332-5915 

Celestion 
tel. (800) 356-9470 
or(508)429-6706 
fax (508) 429-3699 

JBL 
tel. (818) 893-8411 
fax (818) 893-3639 

Koss 
tel. (414) 964-5000 
fax (800) 638-5677 

Philips 
tel. (800) 835-3506 
or (310) 217-1300 
fax (310) 217-1883 

Proton 
tel. (714) 952-6900 
fax (310) 404-2322 

Rock Solid 
tel. (508) 664-3406 
fax (508) 664-4109 

Roland 
tel. (213) 685-5141 
fax (213) 722-0911 

Yamaha 
tel. (714) 522-9011 
fax (714) 522-9832 

CHOICES, CHOICES 
A good pair of pro-style near-field mon¬ 
itors designed for console-top place¬ 
ment are an obvious solution, although 
usually an expensive and somewhat 
bulky one. However, several super-com-
pact, consumer hi-fi speakers (such as 
those from Boston Acoustics, Cam¬ 
bridge SoundWorks, Celestion, and 
Rock Solid) can offer equal quality and 
are usually better values. Many models 
from both the pro and hi-fi genres are 
already magnetically shielded, thanks 
to the ubiquitous demand for A/V-
ready gear. Even many unshielded com¬ 
pact speakers (those with 6-inch woofers 
and smaller) present no magnetic prob¬ 
lem when located at least eighteen inch¬ 
es from the video monitor. 
Several music-equipment companies, 

including Roland, JBL, and Yamaha, 
offer powered mini-monitors. A few hi-
fi makers also offer powered, shielded 
mini-monitors that fit the bill unusu¬ 
ally well. The Powered Partner line 
from Acoustic Research, with several 
models of increasing size, is one exam¬ 
ple; Koss offers a similar line. 
Bose’s RoomMate Computer Moni¬ 

tor ($339/pr.) is essentially a white 
version of its widely popular Room-
Mate II powered mini-speaker, offer¬ 
ing another compact (6x6x9 inches), 
inexpensive, yet generally good per¬ 
former. The sole control is a single vol¬ 
ume knob on one speaker (which con¬ 
trols both speakers), and the system is 
packed with various adaptors for easy 
hookup. However, there’s only a sin¬ 
gle, non-mixing input. Accessories for 
wall, table, or stand-mounting are inex¬ 
pensive options. 
To enhance the bass output, add a 

small, powered subwoofer to one of 
these systems. (The subwoofer could 
be passive if you have a surplus of 
amplifiers lying around.) Many of the 
previously mentioned companies offer 
a matching subwoofer that fits easily 
under a desk. Chosen carefully, the 
whole system should cost well under 
$750. As a side benefit, it can double as 
a surprisingly capable hi-fi system for 
rocking out during the occasional 
mono-media all-nighter required to 
clear away more mundane work. 

COMPUTER CHOICES 
In spite of my previous warnings, ded¬ 
icated computer audio monitors from 
several well-known manufacturers are 
appearing in ever-greater numbers, 

with more options, higher perfor¬ 
mance, and better values. Even Peavey 
is getting into the act; they recently 
inked a deal with Dell Computer to 
provide speakers for Dell’s upcoming 
multimedia PCs. 
A few of the dedicated computer 

speakers distinguish themselves from 
the pack with specialized features. 
Altec Lansing Multimedia offers what 
is surely the most innovative computer 
audio monitor available. The ACS300 
computer speaker system ($450; see 
Fig. 1) combines a miniature active sub¬ 
woofer (two 4-inch, long-throw drivers) 
with two unusual, powered, shielded 
satellite speakers ($300/pair for the 
ACS200 satellites alone). These are 2-
way speakers (4-inch woofers and Ji-
inch, dome tweeters) in a unique, 
clamshell arrangement in which the 
tweeter pod can fold up or down, cre¬ 
ating arrays suitable for wall, tabletop, 
or monitor-side mounting. 
The ACS300’s controls are divided 

among the two satellites. The unique 
“DSP” knob adds synthesized stereo 
ambience, derived from onboard digi¬ 
tal signal processing, to liven up dull, 
monaural sound from the computer or 
CD-ROM. Two mini-stereo inputs mix 
automatically, accepting simultaneous 
input from a computer or sound card 
and a CD-ROM (or any other) source; 
a mix control on the right speaker 
manages their relative levels. 
The full-blown Altec setup sounds 

remarkably good. The low end is solid 
to about 50 Hz, and the arrangement 
plays surprisingly loud and clean, 
with a reasonably open and articu¬ 
late balance. A junior system, the 
ACS100 ($180/pair; 3-inch 2-way) isa 
smaller, clamshell-design, powered 
satellite design. The ACS150 ($150) is 
a separate subwoofer usable with 
the ACSIOOs or any self-powered speak¬ 
er system. 
Apple Computer recently joined the 

audio monitor fray. The AppleDesign 
Powered Speakers are active minis opti¬ 
mized specifically for listeners seated 
up close. The effect is achieved with 
controlled dispersion and the princi¬ 
ples of near-field acoustics, accord¬ 
ing to the company’s literature. At 
$179/pair, they seem very much in step 
with Apple’s new-found Grail of price¬ 
competitiveness. 
The Apple speakers include a built-in 

noise-reduction scheme to enhance the 
clarity of potentially grungy computer 
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FIG. 2: Apple's new AudioVision 14 display puts high-quality 

speakers directly into the computer monitor. 

sound, an active EQ, and a tuned-port 
enclosure for low-end extension and 
efficiency. (The AppleDesigns are said 
to be capable of 90 dB SPL at 90 Hz at 
a distance of half a meter.) The shield¬ 

ed, tabletop layout pro¬ 
vides two mixing inputs 
for audio from both a 
Mac (or another comput¬ 
er, of course) and a CD-
ROM drive, with volume 
and balance controls on 
the left speaker. There’s 
also a thoughtful head¬ 
phonejack that mutes the 
speakers when connected 
for private listening so you 
don’t have to repatch your 
setup. 
Apple’s new AudioVision 

14 display (see Fig. 2) takes 
the next logical step by 
incorporating high-quality 
stereo speakers into the 
computer monitor itself. 
The display also includes 
a built-in mic, volume con¬ 
trols, and stereo audio in¬ 
put and output jacks. Pro¬ 

ton and Philips also offer displays for 
PCs with built-in speakers. 
Many other companies market pow¬ 

ered, shielded mini-monitors to the 
computer world; many are relabeled 

OEM jobs produced by large Asian 
firms, originally as Walkman portable 
and video add-on speakers. Sony, Pana¬ 
sonic, Toshiba, and a host of others 
also make models along these lines, 
many of which are quite suitable and 
affordable. And don't eliminate 3-
piece, fully powered systems from the 
hi-fi sphere: Consider the Atlantic Tech¬ 
nology Pattern and Bose Acoustimass 
systems, to name just two suitably shield¬ 
ed possibilities. In fact, the Atlantic 
Technolog}' Pattern has three self-mix¬ 
ing stereo inputs, perfect for comput¬ 
er, CD-ROM, and MIDI-module audio 
outputs. 

However you slice it, computer-based 
sound is finally seeing its day in the sun. 
And with CD-ROM-based educational 
and game programs increasingly using 
high-quality audio, it’s about time. 
Don’t neglect sound at your personal 
multimedia workstation; it’s a big part 
of the multimedia equation. 

Daniel Kumin writes about musi¬ 
cal instruments, audio, and video (and 
pretty much anything else, for a buck) for 
more than a dozen national magazines. 

Leople are talking about the most significant software upgrade in years. Maybe you've heard about version 
2.0. No, this isn't an ad about how we fixed all the bugs in the last version. Our last version worked fine, thank you. 
SPECTRAL's new StudioTracks™ 2.0 takes a quantum leap into the future by adding lots of new features and 
more ease of operation. Of course our TDM bus architecture is so flexible and so reliable after 5 years of real world 
use, that we can focus on adding features and not reinventing the wheel. Specifically we’ve added real-time 
magneto-optical support, punch in & out on the fly, vari-speed, more fully integrated auto-mixing, drag-able fade 
and trim settings, nudge edits, more single keystroke edits, auto-looped preview of edits, simplified signal process 
patching, and yes, even more. Upgrading a product that industry insiders were already calling “remarkable and 
"the one to beat”, was not easy. We listened to volumes of feedback from customers who have been using our 
powerful, fast, and stable AudioEngine™ systems for years. Maybe you already know that the AudioEngine™ 
was the first multitrack DAW to explode the old price to performance myths. Maybe you remember 1990, when 
systems were either outrageously priced or dubiously under-powered. Ever since we changed that, the industry has 
been trying to keep up. Today, lots of workstations aspire to be as good as ours, as inexpensive as ours, and as 
innovative as ours. Well, it just got a lot harder. StudioTracks™ 2.0 from 
SPECTRAL is a FREE upgrade to every AudioEngine™ owner in the world. 
Also just released AutoTracks™, our ŒY auto-conforming application. SPECTRAL 

SYNTHESIS 

MASTERING THE DIGITAL DOMAIN 
19501 144th Ave. NE, Suite #1000A, Woodinville, WA 98072 Tel. (206) 487-2931. Fax (206) 487-3431 
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COLUMNS 
SERVICE CLINIC 

Questions S, 

Answers 

The professor 

lectures about 

accelerating MIDI, 

correct soldering 

technique, and the 

color of noise. 

Is there a straightforward way 
to speed up MIDI by increasing 
the clock rate of the system? In 
other words, could you change 

a crystal, capacitor, or IC for a speed-up 
mod, as is done with PCs? 

A. Unlike some PCs, microcomputer-
based musical instruments and effects 
are generally designed to work at only 
one clock frequency. Changing the fre¬ 
quency would wreak havoc with system 
timing, propagation delays, etc., and 
probably greatly exceed the design lim¬ 
its of the system components. Excess 
RFI might also be generated. 
Moreover, some instrument designs 

incorporate local MIDI clock sources 
that are independent of the system 
clock and would not be affected (except 
by incorrect operation). A local clock 
might be altered, but such modifica¬ 
tion is not trivial. Typical MIDI circuit 
components, as commonly implement¬ 
ed, are not capable of significantly 
higher baud rates. In addition, a faster 
MIDI baud rate would necessitate com¬ 
paratively shorter cable runs and lower-
capacitance, better-shielded (read: 
more expensive) cable. Even with 
upgraded cables, the radiated energy 

might be troublesome, especially at 
connectors. 
Assuming that all these problems were 

solved, the problem of inter-equipment 
compatibility remains. Achieving high¬ 
er MIDI rates via modifications is ques¬ 
tionable at best. Fortunately, future 
MIDI implementations that incorpo¬ 
rate faster speeds are likely to be down¬ 
ward-compatible. 

Q. In school I was taught "heat the work, 
not the solder," but the senior tech at my job 
always adds solder before making a joint. 
Will this result in a cold joint? Should the 
tip have solder on it when idling? 

A. Unfortunately, many soldering 
courses are unclear (or uninformed) 
on these fundamentals. Solder should 
remain on the tip, when the iron is 
idling, to prevent the accumulation of 
oxidation products and maximize tip 
life. The solder should be wiped away 
on the cleaning sponge prior to making 
a joint and a minute amount of fresh 
solder added to facilitate adequate heat¬ 
conduction from the tip to the work. 
It is not necessary to add so much sol¬ 
der that the quality of the joint is com¬ 
promised by premature flux activation. 

As soon as soldering temperature is 
reached, apply solder to the work 
smoothly and quickly, just enough to 
provide a satisfactory joint. For small 
joints (PC pads, etc.), the whole pro¬ 
cess, from initial tip-to-work contact to 
completion, should transpire in about 
the time it takes to say “solder.” 

When the joint, or series of joints, is 
finished (or when the tip shows signs of 
accumulated residue), the tip should 
be wiped on the sponge, coated with a 
quantity of fresh solder to aid in clean¬ 
ing, and wiped again. Never return the 
iron to the holder with “joint junk” on 
the tip; always clean the tip and apply 
fresh solder. Note that the cleaning 
sponge should be damp, never wet. 
Of course, the above discussion ap¬ 

plies to soldering standard, not surface¬ 
mount, components. It can be argued 
that the procedure wastes solder, but it 
saves tips, joints, and customers. 

Caution: Solder fumes are hazardous. 
Adequate ventilation should be main¬ 
tained in the work area, and any tech¬ 
nician who works with solder should 
wear an appropriate respirator (3M 
type 9970L or equivalent). Contact with 
mucous membranes—eyes, nose, or 
mouth—or injured skin should be 

Q. 
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Read My Lips, 
No New Tracks! 

Until Now. 

ny number of Tracks can be 
chieved by anv combination of 
1R44S and MR66S. = 8 Tracks 

= 12 Tracks 

= 20 Tracks 

IR66S (New) 
ie MR66S is one of the most exciting Multitracks on the 
arket. Features 6 tracks, incredible specs that rivais 1/4 
el-to-reel, 34 jack patch bay, on-board mixer, DBX, rack 
ount, and now our new DCS sync technology. For those 
you that are serious about your music, grab a hold of one 
' our new expandable MR66S. 

1R44S (New) 
le MR44S is the 4 track version of the MR66S. The stan-
ird that other companies will have to live up to. Incredible 
>und quality, patch bay, rack mountable, DBX. 2 speed, 
til function mixer with dual 5 band EQ, and now our 
:w DCS sync technology. Stack them or Rack them, 
ith the MSX-2 you can expand to as many tracks as you 
:ed. 

1SX-2 (New) 
he heart of the system, exclusively designed for the 
R66S and MR44S multitrack recorders. Featuring DCS 
me technology developed by VEST AX, MIDI in and out 
r synchronizing with MIDI equipment, signal generator, 
me lock LED, remote function control buttons, smart sync 
isition song pointer, accuracy within 50 microseconds. 

Jpgrade Kit (New) 
evious versions of MR66 and MR44 can be upgraded, 
it must be installed by VESTAX USA. 

Now You Can Expand Your Tracks As 

You Expand Your Music. 

^Vestax 
Vestax Corporation. 
2-37 1 Kamiuma. Setagaya-Ku. Tokyo 154 
Tel: 03-3412-7011 Fax: 03 3412-7013 

Vestax Musicai1 Electronics Corporation, 
2860 Cordelia Road, Suite 120 
Fairfield. CA 94585 
Tel: (707) 427-1920 Fax: (707) 427-2023 



• SERVICE CLINIC 

Our Service, Selection & Prices will 
KNOCK YOU OUTJ 

• Keyboards • Multitrack Recorders • Guitars 
• DAT Recorders • Signal Processors • MIDI Software 

Div. of: 
The Woodwind & The Brasswind 
19880 State Line Rd 
South Bend, In. 46637 

CALL OR WRITE FOR FREE CATALOG: 1-800-348-5003 

brought truly professional 
equalizers to everyone. Rolls stereo 15 
band REQ215 and 31 band REQI31 
equalizers have all the features profes¬ 
sionals demand. The adjustable shelving 
filters and three different I/O connectors 
on each channel are great for starters, but 
the incredibly smooth sound, ease of use 
and convenient size make these U.S. 

Rolls « 

: 

DuaJ íQ/wij 

made EO’s something special. And with 
15 years experience in the equalizer 
business you can also expect, exceptional 

value. Audition the ROLLS EQ s now at 
your ROLLS dealer. If they don’t have 
them, complain. 

(rolls) 
MADE IN U.S.A. 

For more information on Rolls products contact: 

Rolls Corporation 
6995 So. 400 West, Midvale UT 84047 
Phone 801-562-5628, Fax 802-562-5655 

avoided. Hands should be washed thor¬ 
oughly before eating and drinking. 
Food and drink should not be allowed 
near the soldering area. 

Q. What is the difference between white 
noise and pink noise? How are they synthe¬ 
sized electronically? 

A. In greatly simplified terms, white 
noise contains equal energy at all fre¬ 
quencies. Sonically, it resembles the 
static of an FM radio that is set between 
stations. Mathematically, white noise is 
a postulated random process where the 
power spectral density is assumed to 
be constant. In fact, this is not possi¬ 
ble, but many noise sources approxi¬ 
mate this behavior over a limited band¬ 
width. Thus, thermal noise (Johnson 
noise) and other random processes are 
often referred to casually as “white 
noise.” 
Pink noise contains equal energy in 

each octave band. (Pink noise energy is 
inversely related to frequency.) It con¬ 
tains the same energy from 20 to 40 
Hz, 220 to 440 Hz, or 10 to 20 kHz. As 
a result, pink noise has a low-frequen¬ 
cy emphasis that makes a characteristic, 
generally pleasant sound. It is often 
used for test signals because its spec¬ 
tral balance approximately compen¬ 
sates for the frequency-sensitivity of the 
human ear. 
Analog noise sources generally use a 

reverse-biased semiconductor junction 
to generate an approximate white-noise 
output. Pink noise is derived from white 
noise via lowpass filtering. Useful, dig¬ 
itally synthesized noise is fairly difficult 
to obtain, as the distracting cycling 
thumps produced by the pseudo-ran¬ 
dom binary sequence (PRBS) genera¬ 
tors of some synthesizers attest. (This 

FIG. 1:. A simplified schematic for an LFO-to-

CV-pedal input converter, designed for instruc¬ 

tional purposes. 
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Moog Source 

range, but most LFO 
outputs are bipolar. In 
order to achieve a true 
LFO effect, you have to 
add a positive bias volt¬ 
age, equal to one-half 
the pedal-input voltage 
range, to the LFO out¬ 
put to “center” it. Oth¬ 
erwise, the negative¬ 

effect is clearly audible with the noise 
generators of many later Moog prod¬ 
ucts, e.g., the Source, Rogue, and Mem-
orymoog.) Wavetable synths circum¬ 
vent this by simply looping sampled 
noise. 

going portion of the 
LFO waveform would be chopped off. 
(This is harmless but would cause an 
odd effect.) Then you need to adjust 
the oscillator tuning (or filter cutoff, or 
oscillator pulse width, etc.) to compen¬ 
sate for the added offset. 

Q. Is it possible to use an external LFO with 
the pedal inputs on synthesizers? 

A. You can connect an LFO to a pedal 
input designed to be used with a volt¬ 
age pedal (not a resistive pedal), but 
it might not work as you expect. 
Most pedal inputs are designed to 

accept a positive input voltage, com¬ 
monly with either a 0 to 5V or 0 to 10V 

In practice, the easiest way to do this 
is to add a negative voltage to the LFO 
output via a simple op-amp inverting 
summer, which achieves the same result 
(see Fig. 1). Note that this is a simplified 
schematic for instructional purposes, 
not a full-blown, do-it-yourself circuit. 
It is assumed that anyone who wants to 
experiment with this sort of thing is 
able to fill in the details. RI should be 
18 kQ for a 5-volt pedal input, 4.7 kQ 

for a 10-volt input. (This assumes a 15-
volt supply.) Resistors should be metal 
oxide or film, and the trimpot should 
be cermet. 
One significant limitation of this 

scheme is the reduced frequency re¬ 
sponse (or scan rate) of many voltage¬ 
pedal inputs: 25 Hz or lower. 

Q. Why don't you print the names and ad¬ 
dresses of readers who submit questions? 

A. Names and addresses are omitted 
primarily to save space. In addition, 
they are sometimes difficult to credit 
properly: Some questions derive from 
phone calls, in-shop conversations, and 
miscellaneous comments. Some are 
composites from several inquiries, and 
some are highly edited adaptations. 
Also, some readers request that their 
name and address not be printed, and 
a few provide no return address. 

EM contributing editm Alan Gary 
Campbell is owner of Musitech, a consulting 
firm specializing in electronic music product 
design, service, and modification. 
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POWER 
Make your Mac MIDI 
connection with the 
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full 1-IN, 3-OUT 
configuration and 
rugged one-piece 
construction, you’ll 
have ample room to 
expand, but without 
the usual desktop 
clutter. Just plug it in 
to your modem or 
printer port, and 
you’re ready to go. 

The Midi Strip" 
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with MTC output. Freewheel on SMPTE IN. Regeneration. 
Dual MIDI ports for flexible connection. Message filtering. 
Sysex programmable. Easy SMPTE striping, on-line or off. 
And much, much more. All at a dynamite price. 
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three 1664s into “one 
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Never again will you lose that 
elusive ‘perfect mix.” Save it, recall 
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with our 0TT0-1604 MID! Automa¬ 
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muting automation of CR-1604 
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outputs. The system works with any M¿ 
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circuits, the CR-1604 has six 
totally discrete preamplifiers with 
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tors. The result is ultra-low noise 
(-129dßm EI.N. @150 ohms), low 
distortion (0.0057o), astonishing 
headroom and BOOR bandwidth that 
contributes to the preamps' transpar¬ 
ent accuracy. At any gain level, you can 
handle everything from a close-miked 
kick drum to a flute with exceptional 
sonic fidelity and freedom from 
overload. These preamps have made 
the CR-1604 legendary among pros 
who are used to *150,000+ mega 
consoles. But what if you need more 
than six mic inputs? Simply add ten 
more of the same with ourXLRIO Mic 
Fheamplifier Expander ̂ 199“). It 
attaches in minutes to form an 
integrated, mechanical/electronic 
whole and includes its own +467 
phantom power switch. Plus you can 
still use the line inputs on Chs. 7-16I 

r and a MixerMixer yield 46 
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EQ Workshop 
By Neal Brighton and Michael Molenda 

An education in 

equalization 

techniques can 

help your demos 

graduate to 

masters. 

larity of concept and crisp¬ 
ness of sound are two essen¬ 
tial features of profession¬ 
al music productions. Un¬

fortunately, no recording device has a 
button, knob, or fader that can fine tune 
creative inspiration. You can, however, 
take control of a project’s tonal clarity 
with informed and sensitive use of 
equalization. 
Effective musical arranging and EQ 

manipulation can help kill the cliché 
that demo tapes are temples of butcher¬ 
ed sonics. It doesn’t have to be a fore¬ 
gone conclusion that semi-pro equip¬ 
ment delivers muddy bass and audible 
hiss. Equalization can spruce up demo 
tracks until they sound almost as sharp 
and punchy as anything broadcast on 
MTV or the radio. But the trick is know¬ 
ing when and how to use EQ and when 
to leave things alone. 

TAKING TONAL CONTROL 
Every time you touch an EQ knob, you 
add some degree of noise to the source 
signal. If you want clean, transparent 
sounds, judicious use of EQ is critical. 
This doesn’t mean that EQ should be a 
sonic last resort, only that some fore¬ 
thought is required to make the most 

c of your tonal tweaks. 
Perhaps the most critical factor in 

optimum tonal processing is the qual¬ 
ity of your mixer EQ. Here’s a simple 
rule-of-thumb: If you don’t like how it 
sounds, don’t use it. Try switching 
microphone positions, or program¬ 
ming your keyboards to produce bet¬ 
ter source signals. If these aren’t viable 
alternatives, you can avoid the sonic 
compromises of poor-sounding EQ by 
employing subtractive equalization. For 
example, when you want a brighter 
sound, don’t crank up the highs. Often 
all you’ll get is less-than-sterling high 
end and audible hiss. It’s better to 
sharpen a signal by cutting (diminish¬ 
ing) low frequencies. 
Another important step toward pro¬ 

ducing crystalline sonics is to never EQ 
a sound twice. Many engineers fuss over 
EQ settings during recording and then 
re-EQ the same sounds at the final mix. 
This double processing increases the 
chances of adding hiss, distortion, and 
other sonic anomalies to the source sig¬ 
nal. It’s also unnecessary. Proper instru¬ 
ment miking and programming should 
deliver good basic signals. (Sometimes 
it’s necessary to cut low-end rumbles 
from vocal and ambient mies, but only 

extreme situations should require boost-
tngfrequencies.) Until you’ve recorded 
all the tracks for a project, you can’t 
possibly be certain where specific instru¬ 
ments should reside in the overall sonic 
environment. You’ll produce sharper 
mixes by recording instruments flat 
(sans EQ) and saving your tonal deci¬ 
sions for the final mixdown. 
It also helps to know where instru¬ 

ments sit in the audio spectrum, so 
you’re not processing frequencies that 
have a limited effect on the source sig¬ 
nal (see Fig. 1). For example, most vocal¬ 
ists top out at 10 kHz, so boosting 15 
kHz on a lead vocal will probably add 
more hiss than tonal highlights. 
A final warning: Watch out for over¬ 

driven gain structures. Most mixer EQ 
is active, so tonal boosts add some 
degree of gain to a signal, and cutting 
frequencies can diminish signal levels. 
Usually, overdriven signals are clearly 
manifested by pops, crackles, and other 
strange noises. Lowering the input sig¬ 
nal level often corrects the problem. 
This adjustment can be made via the 
instrument’s volume control, or by turn¬ 
ing down the mic/line level pot on the 
mixer’s input channel. 
Sometimes, however, EQ distortion 
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is more subtle. A slight harsh¬ 
ness in the high-end may be 
the only evidence of an over¬ 
driven signal. Critical listen¬ 
ing and comprehensive know¬ 
ledge of your mixer’s gain 
stages are the best defenses 
against these “hidden” EQ 
anomalies. 

SPECIFIC TREATMENT 
Guidelines for the tonal pro¬ 
cessing of specific instru¬ 
ments is dangerous because 
no instrument exists in a vac¬ 
uum. I’ve watched engineers 
spend hours dialing in a “per¬ 
fect” guitar tone, then col-

Mid-level, professional consoles often combine fixed-fre¬ 

quency controls with parametric EQ. (Parametric equal¬ 

ization allows you to select a center frequency, from which 

you can add or subtract gain.) For example, Soundcraft's 

Spirit Auto console offers four bands of EQ: two bands with 

fixed-frequencies and two bands with sweepable mids. 

lapse when the sound proved 
inappropriate for the overall mix. It’s 
critical that mixers constantly reference 
EQ changes with the total audio spec¬ 
trum. Also, reference your mix against 
stylistically similar commercial CDs at 
low and high volume levels before final¬ 
izing your EQ settings. 
Use the following EQ parameters as 

starting points, and don’t forget that 
you’re making music, not frequency¬ 
range charts. We’ve structured these 
EQ ranges within the boundaries 
of home and personal project-studio 
equipment, so do not consider them 
comprehensive pro-level applications. 
Kick drum. If you want a big boom, 

boost at 100 Hz. Avoid getting so boom-
enraptured that you boost the bottom 
into an indistinct woof. Also, listen for 
signs of EQ distortion. (You’re push¬ 
ing a lot of air down there!) Accentu¬ 
ate the impact of the beater by boost¬ 
ing anywhere between 4 kHz to 7.5 kHz. 
You can achieve a modern rock snap by 

FIG. 1: The practical bandwidth of some com¬ 

mon instruments within the audio spectrum. 

cutting 100 Hz and boosting midrange 
frequencies so that only the slap of the 
beater is prominent. Whatever you do, 
be sure to reference your kick tone 
with the bass. The tonalities should 
work together. 
Snare. A biting attack can be pro¬ 

duced by boosting between 3 kHz and 
7.5 kHz. If you want a thinner sound, 
cut 100 Hz (or the low-mids if your 
mixer EQ permits), too. Cutting the 
low-mids without boosting between 3 
kHz to 7.5 kHz often accentuates snare 
rattles for a classic rock sound. More 
robust snares can be produced by boost¬ 
ing in the 200 Hz to 1 kHz range. For 
more articulation, insert a noise gate 
into the input module during mixdown, 
then try to cut out every sound except 
the actual impact of drum stick to snare. 
Toms. An overall boost between 100 

and 500 Hz can fatten up tom tracks, 
but sometimes it’s cooler to tweak each 
drum individually (especially if the 
drummer’s kit is poorly tuned). High-
pitched rack toms snap sharper if you 
cut low mids and boost slightly around 
7 kHz. Mid-pitched rack toms should 
produce a bit more resonance, so try 
cutting the low mids and leaving the 
upper mids flat. Floor toms sound big 
and fat when boosted at 100 Hz, with 5 
kHz to 7 kHz boosted slightly for artic¬ 
ulation. 
Room and overhead mies (drums). 

Drummers can’t seem to get enough 
cymbals in the mix. Give them a ring¬ 
ing sizzle by boosting 10 kHz and cut¬ 
ting low mids and 100 Hz. If they want 
to hear more robust tones—such as 
when they’re hitting the bell of the 
ride cymbal—boost between 5 kHz and 
7.5 kHz. For room or ambient mies, 
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it’s a good idea to diminish possible 
muddiness (when the room sounds are 
mixed in with the close-miked sounds) 
by cutting 100 Hz. 

Electric bass. First, think flat. Many 
basses produce great tone all by them¬ 
selves, so don’t immediately reach for 
the EQ. If you hear any hiss caused by 
cheap pickups, poor shielding, or shod¬ 
dy output electronics, cut 10 kHz dras¬ 
tically. Most basses don’t live up there, 
so a brutal tweak shouldn’t compro¬ 
mise overall sound quality. If you want 
more punch, boost 100 Hz. The funky 
snap-and-pop usually occurs around 
800 Hz to 5 kHz, so boost to taste. Keep 
in mind that midrange and high-
frequency boosts may accentuate fin¬ 
ger and fret noises. 
Acoustic bass. Good miking (or a fine 

contact pickup) should give you all the 
sound you need, but some acoustic 
basses can produce flabby low end. 
Tighten it up by cutting 100 Hz slight¬ 
ly. If the performer plays a lot of melod¬ 
ic runs or fast scales, you can improve 

A preliminary 

AUDIO-VIDEO TRAINING 
HANDS-ON TRAINING 
DORM HOUSING 
FINANCIAL AID if qualified 

CALL FOR CATALOG 

818-763-7400 
12268-E Ventura Blvd. 
Studio City, CA 91604 

\IOS ANGELES «írg, 
RECORDING 7^ 
WORKSHOP J 

rough mix can help 

you determine 

how much 

tonal processing is 

warranted. 

articulation by boosting between 800 
Hz and 7 kHz. 
Electric guitar. Be extremely careful 

when tweaking electric guitars. Many 
guitarists use stacks and racks of effects 
to produce an individual (and hope¬ 
fully unique) sound, and if you mess 
with their sonic ideal, you’ll be chop¬ 
ped up into doggy dinners. On a prac¬ 
tical level, the combination of mixer 
EQ and guitar processor EQ may be 
too much of a good thing. If you want 
to risk it, more attack can be produced 
by boosting between 3 kHz and 7.5 
kHz. Also, you don’t have to boost fre¬ 
quencies to get ripping tones. Try cut¬ 
ting the low mids to produce sharp¬ 
er attacks. Warmer sounds can be 
achieved with a slight boost in the 100 
Hz to 500 Hz range. 
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Incision 
INTtBACTIVt 

MIDI Machines! 
Notebooks: 

■ 32 MIDI Channels w/ SMPTE 
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Laptops: 

' Built in Roland SCCl or MQX32M 

* Up to 128 MIDI Channels, SCSI-2 

' Up to 32MB RAM, 340MB HDD 

Rack in a box (Lunchbox Portables) 
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• Internal CD ROM Drives - $299 

Savson Technologies Ltd. 
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Richmond, BC V6V 1W1 

Phone:(604) 273-7305 Fax:273-7319 

Acoustic guitar. Sometimes an acous¬ 
tic guitar’s wonderful, ringing harmon¬ 
ics can produce muddy tone. A slight 
cut at 100 Hz often clarifies the sound 
without compromising the guitar’s 
warmth. REM-inspired jangles can be 
accentuated by boosting between 4 kHz 
and 7.5 kHz, and shimmering tones can 
be achieved by boosting 10 kHz. 
Electronic keyboards. If a synthesiz¬ 

er tone is dull, try a different program 
before boosting the EQ. For example, 
many synths have multiple versions of 
the same instrument, so it 
may be easier—and cleaner— 
to find a string patch that is 
brighter than the one cur¬ 
rently on tap. If you must 
resort to EQ, stay away from 
high-frequencies that add 
hiss. Usually, cutting the low 
mids to improve articulation 
is better than boosting 7 kHz 
and higher. For stacked and 
layered synth sounds, mud¬ 
diness can be avoided by cut¬ 
ting 100 Hz. 
Acoustic piano. Solo piano 

tracks often sound better 
when left flat. However, if you 
need to diminish boomy bass 
caused by imprecise micro¬ 
phone positioning, cut between 100 Hz 
and 500 Hz. If you want to make a 
piano pop out of a dense rock mix, cut 
100 Hz and boost in the 4 kHz to 7.5 
kHz range. 
Brass. A saxophone at full wail can 

be a frightening thing. You can sweet¬ 
en up individual brass instruments and 
horn sections by cutting the 1 kHz to 7 
kHz range. Not bright enough for you? 
Add some sizzle by boosting anywhere 
between 5 kHz and 10 kHz. If you want 
some warmth, boost the 100 Hz to 400 
Hz range. However, when boosting 
lows and low mids, be careful not to 
highlight breaths, finger clacks, and 
bizarre harmonics. 
Lead vocal. In a perfect world, the 

singer and the microphone alone 
would deliver the goods. But it’s not a 
perfect world, is it? If you need to 
increase vocal presence, boost the 4 
kHz to 7.5 kHz range. Sometimes a 
minute boost at 10 kHz adds a nice siz¬ 
zle. To maintain articulation without 
producing annoying sibilance, route a 
de-esser through your input send and 
return. If you compress the vocal—an 
often-recommended approach—be 
sure to tweak EQ settings after you’ve 

finalized the compression parameters. 
(Compression changes the timbre of 
the voice.) Diminish boominess by cut¬ 
ting 100 Hz. 
Background vocals. Typically, back¬ 

ground vocals support the lead vocal, 
so make sure that the EQ ranges of the 
tracks don’t interfere. When you start 
tweaking the background vocals, ref¬ 
erence the sound constantly with the 
final lead vocal tone. Often, cutting 
100 Hz to diminish room noises and 
low-end mud is all you have to do. If 

more articulation is needed, take the 
opposite approach from the lead vocal 
treatment. For example, if the lead 
vocal is boosted at 7.5 kHz, leave that 
frequency alone and cut the low mids 
instead. 

FINAL TWEAK 
State-of-the-art gear doesn’t ensure 
sterling audio productions. Hotshot 
pros working in expensive facilities 
often churn out records that sound 
terrible, while savvy artists can produce 
brilliant work with basic equipment. 
It all comes down to ears and inspira¬ 
tion. And it’s pretty much the same 
with equalization; no conjurer’s tricks 
or high-tech tools can promise opti¬ 
mum tonal processing. You just have to 
listen critically to your tracks and make 
sure that every sound is clear and dis¬ 
tinct. Effective use of EQ will not only 
help you achieve sonic clarity, it will 
make your demo tracks sound like pol¬ 
ished masters. 

Neal Brighton is currently co-pro¬ 
ducing (with Jerry Stucker) San Francisco's 
white soul ramble rouster Patrick Maier for 
Sound & Vision Productions. 

The EQ of some cassette ministudios— such as Fostex’s X-

28H— is limited to two fixed-frequency shelving controls: 

high (often 10 kHz) and low (often 100 Hz). Basically, this 

type of EQ allows you to boost or cut a predetermined or 

"fixed" frequency range. 
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Scott Wilkinson 
Electronic Musician 
December 1992 
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125 Band Styles Files include 
Rock, Pop, Blues, Funk, Jazz, 
Ballads, Classical, Bluegrass, 
Latin, Reggae and many more. 

Enter your own chords on any 
8th note boundary or let the 
JAMMER create new chord 
progressions for you. 

Automatic Punch-In and Out 
allows you to select individual 
tracks and measures to be 
recomposed. 

Robert Kendall 
PC Magazine, October 27, 1992 

"The technical aspects of music and 
harmony - along with randomness 
combine to produce original 
compositions that can sometimes 
rival professional musicians. 
... this is one of the most 
impressive music programs I 
have seen." 

John Walkenbach 

Take Your Pick O 
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(30 Day Money Back Guarantee) 
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£ The JAMMER Pro 2.0 Update 
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Track Faders, Panning, Reverb, 
Chorus, Relative Velocity, 
Mute-Solo-Play switches, 
and GS Compatible 
Automatic Patching. 

Easy to use interface has 
Pulldown menus, Scroll 
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full Mouse and Keyboard 
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or Sound Blasters. 

Made in the USA for 
Musicians by Musicians. 
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Collaboration 

Without Combat 
By Michael Molenda 

Ever try 

writing 

songs in 

a boxing 

ring? 

The early Who had a double dose of trouble. Drummer Keith Moon was a certified 

lunatic, and guitarist Pete Townshend and vocalist Roger Daltrey constantly 

fought—often physically—over musical direction. 

e was going to kill me. If it 
wasn’t more interesting to 
watch a bandmate shotput 
a guitar across the studio, 

I’m sure my life would have flashed 
before my eyes. I tensed for the attack. 
Fortunately, the martyred ax sated my 
guitarist’s blood lust, and I sustained 
only a brief salvo of expletives as he 
stalked out of the building. But the 
recording session was over. 
My big mistake—after watching the 

studio clock tick away our meager 
recording budget—was suggesting he 
stop trying (over and over) to play a 
solo that was beyond his technical 
reach. I was tactful and sympathetic, 
but I was still pinning failure on a man 
who possessed a fragile ego. The result¬ 
ing explosion was a prime example of 
ineffective collaboration. 

DYSFUNCTIONAL ALLIANCES 
Here’s a conundrum for you: You need 
people to initiate collaboration, but 
people often make collaboration im¬ 
possible. The inability to work toward 
a common goal is especially virulent in 
artistic communities, where many cre¬ 
ative minds suffer from a lack of demo¬ 
cratic neurons. Artists can be exquisite¬ 

ly self-centered and unwilling to have 
their brilliant ideas tainted by collab¬ 
orative input. (I chuckled when the 
mob boss in the movie Reservoir Dogs 
growled “It’s my way or the highway.” 
because he reminded me of every band 
leader I’ve known.) 
But the filling of power vacuums is 

not the only thing threatening cre¬ 
ative collaboration. The frail human 
mind often throws a few psychologi¬ 
cal wrenches into the works. Creation 
can be a brutal muse, and some peo¬ 
ple can’t handle the price tag for in¬ 
spiration. Compound all of this with 
the fact that collaboration often re¬ 
quires sharing your deepest passions 
with a committee, and you’ve got a 
recipe for mayhem. 
The mental pressure of “full creative 

disclosure” can intensify psychological 
dysfunctions and can even produce 
behavioral anomalies. (I've known 
people who were absolute sweethearts 
outside of band practice, but once they 
touched an instrument they became 
living versions of the Nightmare on Elm 
Street slasher, Freddy Krueger.) 
Although I'm not a psychologist. I’ve 

played in enough bands to notice that 
certain personalities always spell trou¬ 

ble. The first step toward constructive 
collaboration is recognizing any qual¬ 
ities in your creative partners that may 
endanger the project. Whether the tal¬ 
ent of a dysfunctional collaborator is 
transcendent enough to merit toler¬ 
ance is a personal choice. In any case, 
forewarned is forearmed. What follows 
is my personal rogues gallery of dan¬ 
gerous personalities. 
The "I am the world" complex. An 

individual doesn’t have to be an estab¬ 
lished superstar to tote around an ego 
larger than a brachiosaurus. Legions of 
ordinary people are often incredibly 
impressed with themselves, despite the 
fact they have accomplished absolute¬ 
ly nothing of significance. Go figure. 
Egotists are frustrating collaborators 
because they require constant atten¬ 
tion, and they seldom listen unless 
you’re praising them. Such one-sided 
communication inhibits a free-flowing 
exchange of ideas. 
Eggheads. Some people are literal 

thinkers. This type of mindset can be 
problematic when dealing with music 
because creativity doesn’t always follow 
a straight path from A to B. Those who 
can’t deal with the wild ride of con¬ 
ceptual whimsy often subvert creative 
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(919) 870-0344 
Fax: (919) 870-7163 

Micro Technology Unlimited 
156 Wind Chime Court 
Raleigh, NC, USA 27615 

When even 24 tracks are not enough... 

Use hundreds of stereo segments to build 
hour+ Mixes with up to 38 playing at the 
same time! Create and move audio segments 
as easily as MIDI sequencing. 

Sample precision graphic wave editing 
allows instant, seamless changes to be 
done/undone/redone at any time, while zone 
mixing further increases speed. 

Record master files direct to disk using 
simultaneous record/play overdub and sync 
optionally to MTC, SMPTE or Video for 
sample precision synchronization. 

Ready to run 486-33/50MHz Workstations 
starting at $7,795 with 96 track-minutes @ 
44.1 KHz. Add to your computer - $3,690. 

Ask today for a free 24 page brochure to 
discover how MicroSound will improve 
your quality and productivity. 

Quality Digital Audio, since 1977 

PC MIDI SOFTWARE | 

SYSTEMS 

$ Call SCall 

w/Music Quest PC MIDI Card $ CaJI 

If you re producing film and video soundtracks, creating 
radio or TV spots, or running your own recording studio. 
Cakewalk Pro is for you. Features include: 
• 32 charnels. Direct SMPTE/MTC sync 
• Staff nctation 

Twelve 
Tone 

(212) 879-6257 • Fax (212) 772-1689 
USA & Canada Call (800) 321-MIDI 

Cakewalk Pro 
for Windows 

B A N D -1 N - A - B O X 
Intelligent Software 

Type in the chords to any song choose the style you d 
like, and BAND-IN-A-60X automatically generates 
professional rtiythm section parts. Features include: 

75 Styles: Jazz Swing, Pop Ballad, Country, etc. 
New IBM feature: User defined Styles 
New Version 5.0 w/new MIDI Fakebook 

$ Call 

We have IN STOCK the World's Largest selection of MIDI Software 
for all computers. The Latest versions & Lowest prices! 

Dr. T’s 
QuickScore Deluxe 

for Windows 
With QuickScore Deluxe you use the mouse to 'draw' notes 
on screen or record in real or step 
time using a MIDI keyboard. 
Features include: 
• 16 stave full score or 

single stave display. 
• Compatible w/Sound 

Blaster A Roland MPU 

$ Call 
w/Music Ou^st MQX-32M. 

Musicator GS 
For the first time in Windows, sequencing, composition, 
scoring, transcription, and playback are seamless 
integrated! Musicator GS is a complete professional 

musical tool kit.. Features include: 
• Full support of MME interfaces & 
sound cards 
• Graphic editing of all MIDI 
controllers 
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collaboration by focusing on structural 
elements that they can understand. 

For example, notation is music’s uni¬ 
versal language. However, music is not 
merely a collection of notes, chords, 
and rhythms on a staff; it requires 
“unnotated" elements such as passion 
and sensitivity to bring it to life. This 
is why an old Pablo Casals recording 
might move you to tears, but the iden¬ 
tical piece performed by a younger, 
more technically adept cellist may not 
affect you at all. Now, if you handed a 
literal thinker a score with instructions 
to play the piece “with an almost un¬ 
bearable sorrow,” he or she would ob¬ 
sess over the rudiments of the song and 
disregard the work's emotional sub¬ 
text. For many styles of music, such an 
approach is tantamount to murder. 
Flakes. I've never met a flake who 

wasn’t a nice person. They sincerely 
apologize when they forget rehearsals. 
They are sufficiently repentant when 
their tardiness causes a waiting pro¬ 
ducer to go ballistic. They’re even truly 
embarrassed when they can’t remem¬ 
ber songs, lyrics, and chord changes. 
And when their foibles cause a project 
to self-destruct, they are usually very, 
very sorry. 
Control Freaks and Musical Popes. 

Collaboration is a process of give and 
take. Unfortunately, control freaks 
don’t give up much. In a fierce eifort to 
dominate a creative partnership, the 
control freak destroys the very essence 
of collaboration. But don’t confuse the 
control freak with a strong leader. A 
sensitive creative director always seeks 
out the best idea because the quality 
of the work is all that matters. Control 
freaks, however, often champion the 
weaker idea simply because it is theirs. 
Musical popes don’t bother forcing 

their agendas on others because they 
practice creative infallibility. However, 
this pious attitude can be equally frus¬ 
trating and detrimental to collabora¬ 
tive efforts. If the pope performs a 
piece in a musically or emotionally 
inappropriate manner, you’re stuck. 
He or she will never change their part 
because the musical problem simply 
cannot be their fault. 
12-Step Poster Children. Despite 

the mythology surrounding tortured 
artists, severe addictions to drugs 
and/or alcohol seldom open the 
mind’s eye to creative brilliance. The 
majority of addicts are simply befud¬ 
dled wrecks. And disregarding your 
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It’s incredibly difficult to 
be creatively and per¬ 
sonally intimate with the 
same person. Some peo¬ 
ple ptdl it off, and I 
salute them. Personally, 
I’d rather not gamble 
with the two most impor¬ 
tant things in my life: 
music and amour. 

PRODUCTIVITY 
INSURANCE 

The Davies brothers (Dave, second from left; Ray, center) have bat¬ 

tled throughout the entire history of the Kinks. Ray's perception 

of the feud inspired the song "Hatred (A Duet)” on the band's 

recent album, Phobia. 

personal feelings about chemically con¬ 
trolled lifestyles, let’s just deal with 
logistics. The addict/partner will rarely 
be where you need them when you 
need them, or in shape to do what you 
need them for. You can’t collaborate 
with a ghost. 
Love Bugs. If someone in your band 

is dating (or is married to) someone 
else in your band, you're courting dis¬ 
aster. I’m sorry, but that’s the way it is. 

Okay, I’ve identified 
some potentially dan¬ 
gerous personalities. 
Now what? I don’t rec¬ 
ommend the ostrich ap¬ 

proach of sticking your head in the 
sand and hoping the problem goes 
away. It won’t. And, obviously, I can’t 
propose the “supreme being” solution, 
where you simply point your finger and 
the offending personality traits are van¬ 
quished. (And believe me, only the will 
of the gods can enforce a personality 
adjustment.) The only viable option is 
to plan for the inevitable. 
Combat-free collaboration is only 

possible when sticky issues are resolved 
early in the partnership. Collaborators 
should acknowledge their goals and 
needs, cop to their personal quirks, 
and specify responsibilities and re¬ 
wards. Put everything on the table. If 
you can't deal comfortably with busi¬ 
ness issues, you’ll probably experience 
difficulty collaborating on creative pro¬ 
jects. Follow your guts. My rule of 
thumb is: If you’re feel uneasy about 
something, bail out. My intuition might 
have cost me some lucrative (music) 
business prospects, but I also don’t 
have any ulcers. However, if you’re 
loathe to trust premonitions, here are 
some practical tips for avoiding cre¬ 
ative conflicts. 
Embrace your dysfunctions, just 

admit it. We all possess traits that can 
sabotage collaboration. (The first part 
of this column wasn’t written so that 
you could laugh at everyone else.) Art¬ 
ists who understand the less-produc¬ 
tive aspects of their psyches can com¬ 
pensate for behavioral land mines. 
Conceding that you’re as bonkers 
as your creative partners increases tol¬ 
erance levels. The more collaborators 

Q UP NOW! 
Producers, Film Composers, Sound Editors: 

USE THESE HEAVY HITTERS ON YOUR NEXT PROJECT: 
Alon White Ves. John Lennen ), Jim Keltner f ric Ciapton, Bob 
Dylan. Ry Cooder), Tommy Lee (Mötley Crue) 

Heavy Hitters Greatest Hits 
Drum Library includes over 30 minutes of drum hits 
from these artists and their own drum kits. CD-Audio: $129 
CD-ROMs in SampleCell/ll. EIII.’X, Alai SI000, Roland S-770 $399 
Contains Samples of Cymbals iron the Sabían Library and Reverb 
Trails from Trails and Reflectoreü 
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—David Bryan Bon Jovi 
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Chester Thompson (Genesis), Rm hie Hayward Little Feat), 
Mitchell Peters LA Philharmonii Carmine Appice 

(all time rock great), Mike Baird (LA StudiosJourney) and 
innovative programmer Reek Havok 

CiniHi Die Sabían Cymbal 
BAHIAN Sample Library The best cymbals in the 

kVOr|d now on 2 CD'Aud’0 discs Gongs, Rides. Chi-
nese, Orchestral Symphonic, Splash & Crash! The first 

--comprehensive library of cymbal sounds for professional 
performance and recording applications-directly from Sabían. Both 
CD-Audio discs. $99 
or Heavy H tters Audio and Sab an Library: $199 

AND THERE'S MORE... 

Charlie Morgan Master Drums 
Dry and ambient Loops, Fills, Grooves and Samples of soul, rock, 

blues and ethnic. Actual drum patterns from albums by Elton John, 
Kate Bush, Tina Turner and more. CD Audio $99 

All Drums 1 70 minutes of DDD acoustic and electronic drum 
tracks w/brushes, comedy fills, loops & grooves CD-^udio: $79. 
All Drums 0 Dance, Techno Pop loops & grooves $59. or both 
All Drums I & 2 for $99' 
"The electronic loops are strong...this CD is oozing with great beats 
and fills.'' —Mark Crey, Keyboard 

Trails & Deflections from Alpha Omega 
Loops/FX/Stingers/Reverbs! Do it like the pros do! Why tie up your 
DSP’s when you can have over 500 Reverbs on this truly unique 
Percussion/FX COP 250 Mb of Rap. Rock. Ethnic and Orch. Reverb 
only samples taken DDD from the lexicon 300, world's cleanest 
reverb. Mix with your own percussion library or use as is to create 
breathtaking new sounds $99 

/Master Studio Collection 
"The Master Studio Collection contains thousands well recorded 
useful sound effects & musical instruments that provide a wonderful 
varied resource for the sound editor/designer" 
—But Koernick Emmy award winning sound editor 

Denny Jaeger Master Violin Library 
We've never heard anything like the Jaeger Library. Sampled 
Strings just aren't going to get any better than this.' 
—Keyboard Magazine 

Sonic Images Library 
300 Mb each of synthesized orchestral sounds, musical effects and 
musical instruments created by Film Composer Christopher Franke 
(ex Tangerine Dream). 

Call Q Up Arts today! 

Roland 
Kurzweil 

ph: 408.688.9524 
fax: 408.662.8172 
Q Up Arts: PO box 1078 Aptos, 

CA 95001-1078 
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professional 
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understand each other, the better the 
chance for success. 
Define the project. I don’t know 

why it’s so hard for artists to define 
what they’re doing and why. The 
amount of serious projects that begin 
without a game plan is staggering. 
Vague alliances can be big trouble 
when collaborators discover they’re in 
a project for different reasons. 
You can avoid future tensions by hav¬ 

ing the creative partners approve a sim¬ 
ple statement of purpose. Write down 
the partnership’s goals “we’re collab¬ 

orating on a song to be shopped to 
music publishers”; “we’re forming a 
band to play local clubs”; “we re form¬ 
ing a commercial pop band for the 
express purpose of seeking a major¬ 
label record deal,” etc.—and have ev¬ 
eryone involved sign the document. 
This agreement is not a legal contract, 
just a reality check. A declaration of 
purpose ensures that everyone knows 
what is going on from day one. Con¬ 
sider it your first collaboration. 
Clarify responsibilities. As equally 

important as defining a project is decid-

Hard Disk Recording Tips 
by Digital Audio Labs 

“I use The EdDitor" 
whenever I need to 
assemble life-like 
sound effects. ” 
“On one project a client 
needed a street scene with a 
little boy selling newspapers 
on the corner. We used an 
existing street noise sample, 
looped it a few times, and 
then mixed in some siren 
samples, a couple more 
automobile samples, and a very low volume subway sample. We had one 
sample left to mix in and that was the paperboy. So we brought in a 
10-year-old brother of one of the clients to do the voice. We recorded the voice 
slightly off to the left in the stereo mix for all of the vocal part, except for when 
the paperboy offered a paper to someone walking down the street. For the last 
vocal part of the paperboy we recorded his voice almost extreme left (about 8 
o 'clock on the pan pot) as if he turned his head to the right (our angle of view 
as straight on facing the paperboy and on the opposite side of the street). The 
hardest part was trying to find the proper volume for the voice. But with The 
EdDitor’s non-destructive editing, it only took seconds to undo the last mix, 
and try again at a different level. Soon we found the right level, and the 
result was very life-like. It sounded great!” 

Local groups love to use Electro-Sound for their 
CD projects. The CardD System helps Greg make 
great sounding recordings, and for studio fees so 
reasonable they'll surprise you. 

The CardD System, by Digital Audio Labs. 

The CardD.$795 
Stereo audio card for IBM AT-compatiblcs. 

The EdDitor for Windows.$250 
Stereo waveform editor program. 

The I/O CardD.$295 
Optional companion card for digital (S/PDIF) in/out. 

14505 21st Ave. No. Suite 202 
Plymouth, MN 55447 
(612)473 7626 FAX (612) 473-7915 

ing who does what. Every project gen¬ 
erates tons of practical questions that 
must be answered to ensure smooth 
operation. Is there a band leader? Who 
contacts the music industry? Who 
books the clubs? Who keeps the books? 
The list of administrative chores is end¬ 
less. It’s essential that all partners 
understand what is expected of them. 
Otherwise, you’ll be fighting over who 
forgot to mail the demo tape to the 
big-name producer who needed your 
song for an album project. Believe me, 
the joy of blaming someone else for 
screwing up will not ease the pain of a 
blown opportunity. 
Determine the rewards. Sometimes 

the music industry seems like one big 
arena full of artists fighting over prof¬ 
it participation. You know the drill: 
Two people write a song or produce a 
record, and the project rockets up the 
charts. The royalties start gushing and 
suddenly someone isn’t getting what 
they consider a fair share. Shazzam! 
Say hello to months or years of legal 
trench warfare. No wonder many musi¬ 
cians and songwriters are petrified of 
collaboration; they’re afraid of being 
ripped off. 
Such fear should be unwarranted. 

Before you begin your collaboration, 
write up a simple agreement between 
the partners tentatively dividing the 
profit percentages of the work in ques¬ 
tion. Then, agree that some percent-

The line-up of (left to right) Lindsey Bucking¬ 

ham, Stevie Nicks, Mick Fleetwood, Christine 

McVie, and John McVie reaped huge commer¬ 

cial rewards for Fleetwood Mac. Unfortunate¬ 

ly, an emotional circus of intra-band relation¬ 

ships ultimately poisoned the creative part¬ 

nership. 
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Jim Morrison (foreground) was a psychedelic Faust, and alco¬ 

hol was his Mephistopheles. The charismatic singer, allegedly 

tormented by his preeminence as a teeny-bopper sex god, drank 

and other business and 
legal documents. Also, 
don’t forget to deter¬ 
mine who owns the 
store—the master tape, 
composition copyright, 
band name, etc.—be¬ 
fore signing any perti¬ 
nent legal agreements. 
Count to ten. A vet¬ 

eran record producer 
once told me that if you 
lose your temper, you 
also lose the argument. 
Basically, he meant that 
you can’t critically assess 
a situation if you’re out 

himself into a bloated travesty of a rock star. 

ages may be amended to more accu¬ 
rately reflect contributions to the final 
product. This two-step process may 
seem like one step too many, but it’s 
essential to deal with revenue issues 
early in the creative process. 
When the project is completed, re¬ 

view the agreement and make sure all 
collaborators confirm and accept their 
“shares” before filing copyright forms 

of control. In addition, 
an aggressive posture 

can make collaborators defensive, 
and soon everyone is too busy scream¬ 
ing to do any listening. 
No matter how much I’ve wanted to 

incinerate a pompous ass or garden¬ 
variety dumb-dumb, I've learned (the 
hard way) that a calm demeanor is in¬ 
finitely more productive than a temper 
tantrum. Channeling for inspiration— 
or devising brilliant solutions to cre¬ 

ative problems—is difficult when all you 
want to do is tear someone’s head off. 

SURVIVOR'S CLUB 
Oh, could I tell you some stories! Col¬ 
laboration tends to bring out the best 
and worst in people. But despite the 
risks, I truly enjoy working with part¬ 
ners. A wonderful dynamic occurs 
when the right bunch of people pour 
their creative juices into a melting pot. 
Although negotiating the ebb and flow 
of multiple creative energies can be 
fatiguing, the results are usually worth 
the struggle. I’m constantly amazed at 
how others interpret and enliven my 
songs far beyond my personal vision. 
To me, it’s certainly a fair exchange 

if a few arguments and misunder¬ 
standings occur along the way to a bril¬ 
liant collective effort. Devotion to the 
project at hand is paramount, and this 
allegiance is also the final safeguard 
for effective collaboration. If anyone— 
or anything—threatens the artistic 
health of a project, terminate the trou¬ 
blemaker with extreme prejudice. And 
that’s the only combat tactic sensible 
collaborators should initiate. ® 

H MAKING MUSIC WITH 
Vour Computer 

Get Into It! 
New book from the pages of 
Electronic Musician magazine. 

E
ager to explore the joys of music and sound with your computer? This new 
book examines the most popular types of software and helps you choose 
the right computer and equipment for your specific needs. 

MAKING MUSIC WITH YOUR COMPUTER explains all these topics in clear, easy-
to-understand terms: 

> MIDI Sequencing 
> Music Notation 
> Hard-Disk Recording 
> Multimedia 

It will bring you up to speed and help you get the most out of today's electronic 
music technology. 

MAKING MUSIC WITH YOUR COMPUTER ©1993,128 pp., (P) 
Includes glossary. 

Only S17.95 (plus shipping) 

ORDER NOW! Call toll-free (800) 233-9604, (S10) 653 3307, Fox (S10) 653 3609 or write to Mix 
Bookshelf, 6400 Hollis St, #12-B, Emeryville, CA 94608 Include $3 for shipping. CA ond NY residents odd stote 

sales tax. Also, request a free copy of oer new catalog that features over 500 instructional books ond videos for 

music professionals. 
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Tascam DA-88 
Digital Recorder 

By Michael Molenda 

A veteran 

manufacturer puts eight 

digital tracks on Hi-8. 

first generation of affordable digital 
multitrack recorders, an evolving medi¬ 
um that is still in its infancy. Years of 
field use is required before the indus¬ 
try can accurately assess the viability 
and reliability of these revolutionary 
devices. Today, the only sure bet is that 
Tascam’s DA-88 provides tape-based 
digital recordists the only viable alter¬ 
native to the Alesis and Fostex versions 
of the ADAT. 

ne hears a lot of sniping in this 
business. For the most part, it’s 
healthy, competitive bravado 

on the level of “We have more buttons 
than you do." But the rumor mill is un¬ 
characteristically vicious regarding Tas¬ 
cam’s recently shipped DA-88 and the 
Alesis ADAT modular digital multi¬ 
tracks. A verbal war zone has erupted 
where overzealous pros, consumers, 
and company representatives have sav¬ 
aged both manufacturers’ choice of 
tape format, long-term system viabili¬ 
ty, error correction, and the right to call 
their units “professional” quality. 
Can we stop now? Both of these ma¬ 

chines are brilliant and flawed (see 
“Brave New World” on p. 54). And 
when I say “flawed,” I’m not delivering 
a backhanded slap to the manufactur¬ 
ers. The DA-88 and the ADAT are the 

o 

The front panel of the DA-88 is clearly laid out for easy operation, and the rugged transport con¬ 

trols can handle even the most barbaric punch-ins. 

THE BASICS 
Right off the bat, the DA-88 marches 
to a different drummer. Tascam chose 
the compact, Hi-8 mm tape format as 
the data engine for its modular 8-track 
recorder. The rotary, 4-head, helical 
scan transport runs at 16 mm per sec¬ 
ond (ten percent faster than an 8 mm 
camcorder) and records 108 minutes 
of digital audio onto a 120-minute tape. 
And the DA-88 is extremely picky about 
what is inserted into its tape loader. It 
ejects any tape that isn’t Hi-8 or is 
longer than 120 minutes. Even old Hi-
8 camcorder tapes are snubbed; once 
video data is recorded onto a tape, the 
tape cannot be formatted to record dig¬ 
ital audio. 
The DA-88 offers two sample rates— 

44.1 kHz and 48 kHz—and one fre¬ 
quency must be selected before for¬ 
matting a tape. Once you’ve selected 
a sample rate and initiated formatting, 
you’re committed; the rate cannot be 
changed unless you stop the proce¬ 
dure, rewind the tape, and start over. I 
recommend tracking at the increased 
resolution of 48 kHz, because you can 
always mix to DAT at 44.1 kHz for CD 
production. 
A positively righteous trick the DA-

88 allows is the ability to delay play¬ 
back of individual tracks. In addition to 
the obvious phase-alignment applica¬ 
tions, this means you can move snare 
hits a little behind the beat, or even 
“fix” vocal doubles to more precisely 
match the original lead track. A maxi¬ 
mum delay of 7,200 samples is possi¬ 
ble, which translates to a delay of 163 
milliseconds at 44.1 kHz and 150 
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If you want a great ear for music 
Read what musicians say about Burge’s Perfect Pitch" SliperCourse— 

the #1 ear-opening method today! 

Mail to: American Educational Music Publications, Inc. 
Music Resources MC35, 1106 E. Burlington, Fairfield, IA 52556 

“It brings rm 
root of their 
R.C., piano 

“I am convinced that a 
finely tuned ear is the 
greatest gift that I could 
ever give my students.” 
IF., music teacher 

“The life and breath 
of feeling part of 
what we play can be 
more fully experi¬ 
enced through this 
knowledge of Perfect 
Pitch.” ns., piano -

“It feels like I'm 
singing and playing 
‘my’ notes instead 
of 'somebody else’s’ 
notes—like music 
is more ‘my own.’ 
Improved delivery 
because of being 
able to make more 
natural music.” 
L.H., voice/guitar 

“Perfect Pitch tor a musician 
is more valuable than gold.” 
E. V. guitar 

what I have been 
searching for.” 
nF., piano 

“1 can't understand why it’s 
remained a secret for so 
long.” B T„ music student 

“A few days after 
starting the course the 
music did seem more 
colorful and vibrant." 
J P, Australia 

“After just a few 
minutes of your 
instructions, I could 
locate an Filby ear-
even when it was 
hidden in a group of 
several tones!” G.B., 
synthesizer 

“It’s 
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hearing 
in a 
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sion.” 
LS., 
guitar 
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“It’s hard to describe. 
It’s like hearing more 
of the piece or the dif¬ 
ferent feelings evoked 
because of the key it’s 
played in. r-

“1 can listen to my¬ 
self better and hear 
what I’m doing, 
allowing me to 
express myself better. 

“It’s amazing how 
easy and simple 
Perfect Pitch is. After 
understanding it, it 
was like the pitches 
were at the ‘tip of my 
ear.’” C.L., piano 

“Someone played a D major 
chord and 1 recognized it 
straight away. 

“I enjoy listening and play¬ 
ing more and I get new 
musical ideas as a result.” 
S.C., bass 

“O 
Pei 
kir 
Gc 
tEr 
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I used to sleep in instead 
if practicing in the morn-
ng, but since starting your 
:ourse I haven’t skipped 
>ne day. My improvisa¬ 
tions have improved.” 
M.S., piano/synthesizer 

“The information 1 received was 
worth more to me than most of 
the instruction I had received up 
to that point. Everyone who plays 
must know about this. J-T., guitar 

I believe! 
It works 
just 
because 
it’s so 
simple.” 
^■P- sax 

“I hear a song 
on the radio 
and 1 know 
what they’re 
doing without 
my bass guitar. 

“My improvi-
I sations have 
1 improved. I 
I feel more in 
I control of 
I what I’m 
I doing" I.F.B., 
I Costa Rim 

“Mr. Burge has given me 
the key to what I once 
considered a closed door. 
D.H., Ph.D., wice/piano 
professor 

You can imagine my joy 
when I listened to your tapes 
for the first time, went to the 
piano, and make the startling 
discovery of Perfect Pitch! 1 
started crying and laughing 
all at the same time.” /.S„ 
educator 

'S“ For fastest delivery, call 24 hours: 

(515)472-3100 
FAX: (515) 472-2700 

I m able to play 
things I hear in my 
head a lot faster than 
«ver before. Before I 
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possible to obtain Perfect Pitch, 
but now I know it is.” T.S., piano 

I PERFECT PITCH 
I LESSON #1! 
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“Wow! What an amaz-
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Halloween and can 
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notes on my piano. 

Mr .Burge, I am grate-
fol for what you have 
given me—I feel like a 
new musician. Since I 
am a drummer, I am 
wry proud that I could 
achieve something of 
this caliber. I feel as if I 
have a leg up on those 
who I will be compet¬ 
ing with in college.’’ 
/M, percussion 

“All music listening is 
improved quite markedly 
on the level of happiness, as 
you pointed out on one of 
the tapes.” S.H., jazz guitar 

It’s strange 
how some 
things that 
seem so hard 
are so simple 
D.W., flute 
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FIG. 1: To test multimachine synchronization, a mono sig¬ 

nal was recorded simultaneously onto two DA-88s. The 

audio burst was then analyzed through a Digidesign 

Sound Tools system, which confirmed that playback sync 

is sample-accurate. 

milliseconds at 48 kHz. The DA-88 dis¬ 
plays the delay time in samples only— 
a specification that is practically use¬ 
less to math idiots such as myself— 
but the optional RC-848 remote con¬ 
troller ($1,499) allows you to choose 
between sample and millisecond des¬ 
ignations. 
As with the ADAT, sixteen DA-88’s 

can be synched together for a total of 
128 tracks. One Tascam PW-88S sync 
cable ($85) between each machine is 
all it takes for sample-accurate synchro¬ 
nization (see Fig. 1). Warning: Although 
this cable has a conventional, 15-pin 
D-sub connector, using a standard com¬ 
puter cable can damage the machine. 
Play it safe and buy the optional Tas¬ 
cam cable. (However, Mix magazine 
bad boy and technical whiz George 
Petersen discovered that you can buy a 
less-expensive, generic cable and simply 
remove pins 12 and 13.) 
Analog-to-digital conversion is han¬ 

dled by a high-quality, 16-bit, 64x over-
sampling Crystal 5339. The digital-to-
analog converter is an equally classy, 
18-bit, 16x oversampling Analog De¬ 
vices DA-1865N. If the sound isn’t to 
your liking, the DA-88 employs an 
open, modular architecture that may 
entice third-party manufacturers to 
develop customized ADC and DAC 
cards. 

UP FRONT 
The front panel of the DA-88 is laid 
out for quick and easy operation. The 
transport controls are big enough to 
accommodate stubby fingers and clum¬ 
sy engineers and tough enough to with¬ 

stand whiplash punch-ins. 
However, I am somewhat con¬ 
cerned that you only have to 
hit the Record button (during 
play) to start recording. A typ¬ 
ical safety feature of most 
recorders—including other 
Tascam decks—requires the 
user to push Record and Play 
simultaneously to enter Re¬ 
cord mode. To avoid tragedy, 
I recommend that you leave 
the record functions unarmed 
until you’re ready to track. 
All it takes is one tired engi¬ 
neer bumping against the Re¬ 
cord button to undo a hard 
night’s work. 
The remaining function 

switches are small, but they are 
clearly labeled, and enough space is 
provided between them to ward off 
“misfires.” (Oops, I meant to hit the 
Loc 1 key, not Memo 1!) Two memory 
locations are offered for autolocate 
functions, a number that some users 
decry as miserly. Now, multiple locate 
points are certainly handy, but I don’t 
think two cue points is an abomina¬ 
tion. Typical overdub sessions tend to 
concentrate on one song section until 
the overdub is mastered. Few musicians 
can blow through, say, six choruses 
worth of background vocals in rapid 
succession, so it’s often necessary to 
store only the start of the song and the 
current overdub location. When you 
move to another song section, what’s 
the big deal about overwriting the pre¬ 
vious memory location? Tascam makes 
location updating easy with the touch 

of a Memo button. 
Besides, let’s get real here. Remem¬ 

ber how much this digital marvel costs? 
If Tascam shaved a few bucks off the 
memory features to make a price point, 
or shored up the ADC, DAC, and trans¬ 
port, then I say “no foul.” If you crave 
abundant locate points, the RC-848 
stores up to 99 cues. 
Other functions include a display 

switch, increment and decrement keys, 
input monitor switches, and punch¬ 
in controls such as Rehearsal, Auto 
In/Out, Repeat, and Clear. There are 
also front-panel switches for power; 
tape eject; sample-rate selection; for¬ 
matting; chase lock (which locks to¬ 
gether multiple machines); clock sync 
(which selects the clock source); time¬ 
code generate and record (which re¬ 
quire the optional SY-88 sync card); 
varispeed (±6%); digital/analog input 
selection; and remote enable. Signal¬ 
level status is reported via eight 15-seg-
ment, LED peak meters. 
One of the DA-88’s hipper functions 

is its shuttle knob, which allows pre¬ 
cise cueing of audio material. (The 
jog/shuttle feature on professional 
VCRs allows editors to pinpoint video 
frames.) Unfortunately, the audio is 
smeared in Shuttle mode, making it 
difficult to hear a kick drum or snare 
hit amidst the garble of the track. It’s 
practically impossible to shuttle for sur¬ 
gical insert edits, as you can with an 
analog reel-to-reel deck. 

However, the shuttle does allow accu¬ 
rate cueing to the beginning of songs, 
a substantial help when mixing. I was 
able to shuttle past pre-song garbage, 
such as count-ins, and start the tape 

All rear-panel connections are accessible and labeled to make faulty connections nearly impos¬ 

sible. The DA-88‘s modular construction awaits installation of Tascam's optional SY-88 sync 

board and could accommodate third-party cards. 
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right on the music. Such cueing accu¬ 
racy is difficult with conventional DAT 
transports. (Usually only luck provides 
you with a clean, “on the money” start¬ 
ing point.) 

OUT BACK 
The DA-88’s rear panel is cleanly 
arranged and clearly labeled. For exam¬ 
ple, the 15-pin, D-sub sync connections 
are marked “Remote In/Sync In (From 
RC-848/DA-88) ” and “Sync Out (To 
DA-88).” If you manage to improperly 
connect cables with such specific in¬ 
structions, you’ll be banished to the 
House of Shame. 
Additional rear-panel features in¬ 

clude Word Sync In and Out; an 8-pin 
DIN, Remote In jack for the optional 
RC-808 basic transport controller ($175); 
a ’/t-inch, remote punch-in jack (the 
footswitch is optional); a machine ID 
selector (the identification of master 
and slave decks in a multiple unit sys¬ 
tem must be done manually); and the 
connection for the optional MU-8824 
24-track meter bridge (price unavail¬ 
able at press time). 
Digital I/O is offered via a propri¬ 

etary Tascam digital interface (TDIF-
1 ) that utilizes a bidirectional, 25-pin D-
sub port. For analog I/O, unbalanced 
RCA jacks handle -10 dBV levels, while 
balanced, +4 dBm levels are routed 
through a 25-pin, D-sub connector. 
A blank card space is available 

for Tascam’s optional SY-88 plug-in 
SMPTE card ($799). This synchro¬ 
nization board—which was still being 
beta tested at press time—chase-locks 
to video and adds the capability to sup¬ 
port MIDI Machine Control. 

Product Summary 
PRODUCT: 

DA-88 modular digital 
multitrack recorder 
PRICE: 

$4,499 
MANUFACTURER: 

Tascam 
7733 Telegraph Rd. 
Montebello, CA 90640 
tel. (213) 726-0303 
fax (213) 727-7635 

EM METERS RATING PRODUCTS FROM 1 TO 5 

FEATURES • • • • 4 
EASE OF USE • * • • • 

AUDIO QUALITY • • • • 4 
VALUE • • • 4 

INNER PEACE 
Tascam is no slouch when it comes to 
durability, and the DA-88 is built like a 
tank. There’s enough copper shield¬ 
ing to start your own penny mint, and 
1 don’t know if an RF wave exists that 
could break through the heavy sheets 
protecting the unit’s motherboard, 
sides, and bottom. The massive trans¬ 
former and heat sinks look as if they 
could power your entire studio, if not 
your whole house. Unfortunately, the 
cooling fan is positioned so it can suck 
dust right across the unsealed trans¬ 

port and head assembly. (I watched it 
happen.) It’s a good thing the trans¬ 
port is top-mounted for easy cleaning 
and maintenance. 
The only other places that the char¬ 

acteristic Tascam ruggedness is com¬ 
promised are the RCA connections 
and, oddly enough, the power switch. 
The boards connected to the RCA 
input and output jacks are configured 
in reverse order to the rear-panel jacks, 
so the internal wiring is criss-crossed 
to route the signals to their proper des¬ 
tinations. I doubt this bizarre wiring 

CANADA 

550 GRANITE CRT 
PICKERING, ONTARIO 
L1W3Y8 

USA 

4600 WITMER 
INDUSTRIAL ESTATE, 
UNIT #1 

NIAGARA FALLS, N.Y. 
14305 

Accidents happen. A spill like this can cost major bucks to fix but, believe 
Yorkville’s warranty will cover you. Even though it obviously has nothing 1 
with a "manufacturer's defect". 

YORKVILLE'S WORRY-FREE WARRANTY. 
• no fault coverage includes speakers, diaphragms, circuit boards, etc. 
• EVEN IF YOU BREAK IT...We'll fix it 
• includes parts and labour 
•2 years, unlimited 
•transferable...you're covered for 2 years from purchase whether or not 
you are the original owner. 

How can we do it? 
How can Yorkville offer a better warranty on all their amps, mixers and 
speakers? By making them better in the first place. Our warranty claims 
are so low that we can afford to extend the coverage into being truly 
"no fault". 

The Yorkville Warranty protects musicians 
not accountants. 
And you can take that to the bank. 
Warranty valid in US & Canada only 
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FIG. 3: The DA-88 posted a total harmonic distortion rating of 

0.003 percent at 1 kHz. 

scheme compromises sonic quality, but 
I’m a bit of a neat freak regarding sys¬ 
tem designs. 

I also discovered that the actual 
power switch is placed at the rear of 
the unit. A long, plastic extension rod 
connects the front-panel power button 
to the “real” on/off switch. My Roland 
SDE-3000 digital-delay processor em¬ 
ployed this design, and I’ve acciden¬ 
tally broken that rod more times than 

I like to admit. Be gentle 
when powering the DA-88 
up and down. 

SOUND QUALITY 
Tascam ’s DA-30 DAT ma¬ 
chine is one of my favorite 
digital mixdown decks, so 
I was confident the DA-88 
would deliver great sound. 
It did. Everything I record¬ 

ed—from com¬ 
mercial CDs to 
rock bands to 
a capella vocal 
groups—was 
reproduced with pristine 
and transparent clarity. Us¬ 
ing the +4 dBm inputs and 
outputs produced more ro¬ 
bust signals than the -10 
dBV I/O, but the differ¬ 
ence in discernable audio 
quality was slight. 
I also did multiple sub¬ 

mixes through a Trident 
Model 65 analog mixing 
console and reached sub¬ 

mix number 7 before I heard even 
minimal audio degradation. It’s con¬ 
ceivable that a DA-88 linked to a digi¬ 
tal mixer could accept submixes into 
the double digits without risking sonic 
quality. 
If you’re dying to know whether the 

DA-88 sounds better (or worse) than 
the ADAT, I’m going to disappoint you: 
It’s too close to call. Both machines 
produce amazing sonic quality. I can 
say, however, that the DA-88 seems to 

FIG. 2: A frequency-response test found the DA-88 to be flat 

within ±2 dB across a 20 Hz to 20 kHz audio range. 

ET Instrument 

Graphic import from MIDI 
or Power Chords Tiles 
make clip-music' a reality. 

object oriented nature makes music a visual 
experience. Give your music the human 
touch with exciting Power Effects. Create 
up, down or alternating strums, drum rolls, 
arpeggiations etc. at the touch of a button. 
Powerful graphic editing of parts means no 
more MIDI data number crunching. Cut, 
copy, paste, transpose and re-orchestrate with 
a few mouse clicks. 

Í Create professional quality works faster than 
■ ever with Power Chords Pro. Its unique 

Power Chords Pro 
The ultimate in sequencing software. 

Record anything played on the on-screen 
instruments. Intrepret as melodies, drum 
parts, chord parts, or even chord progressions. 

To order, call or fax with VISA number and 
expiry date or send check or money order. 

The ability to pick and choose from imported 
parts, and to audition any chord, drum or 
music part at any time encourages creativity 
and experimentation. Flexibility and speed 
are at the heart of Power Chords Pro. 

Funds must be drawn in US dollars. 

Power Chords Pro: $ 199.95 
upgrade from 1.0: $75.00 
upgrade from 1.1: $ 60.00 

Power Chords 1.1: $ 99.95 
upgrade from 1.0: $ 15.00 

1000 Super Cool Drum 
Patterns - ready to import: $ 49.95 

Mr. Drumstix' Music Studio: $ 69.95 

A (Howling Dog Systems) 
Çy I Kanata North P.O. Box 72071 

Kanata, ON, Canada K2K 2P4 

Demo 
disk 

available 

Tel: (613)599-7927 
Fax: (613)599-7926 

CompuServe: 71333,2166 
or GO HOWLING 

Mr. Drumstix' Music Studio 
Music exploration for kids 3 to 9. 

Colorful karaoke song player 
comes with 20 childrens 
favorites like Pop goes the 
Weasel, Mary Had a Little 
Lamb and This Old Man. Click 
on the instrument pictures to 
change how the songs sound. 

Six educational music 
games emphasize fun 
while learning. Basic 
ear training principles 
are reinforced with 
encouraging words and 
wacky sound effects. 

Mr. Drumstix plays along 
with the songs and his 
drums are playable with 
the mouse. Ms. Florida 
Keys and Guitar George 
are fun to play too and 
they can use any 
instrument sound! 

Creative activities round 
out what this great 
program has to offer. Kids 
love trying their skills at 
melody and drum rhythm 
creation and enjoy 
watching Mr. D. or Ms. 
Keys play their creations. 

Requires Windows 3.1, a mouse and any sound card 
(SB or compatible. Aria, GUS, etc.) Order Today! 
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produce less of the minute high-fre¬ 
quency distortions that often haunt 
affordable digital multitracks. (These 
anomalies are explained in greater 
depth in the “Brave New World” fea¬ 
ture referenced earlier.) 
To satisfy the tech-spec disciples, the 

DA-88 was also subjected to a perfor¬ 
mance test on an Audio Precision Sys¬ 
tem One. (Digital adapters were un¬ 
available, so the test was conducted in 
the analog realm.) In all cases, the DA-
88 exceeded the manufacturer's pub¬ 
lished specs. Frequency response (Fig. 
2) was measured flat to ±0.2 dB across 
a 20 Hz to 20 kHz range. Tascam 
claimed only a ±0.5 dB spec. Total har¬ 
monic distortion (Fig. 3) at 1 kHz was 
far better than the manufacturer’s rat¬ 
ing of 0.007 percent, posting 0.003 per¬ 
cent on our test equipment. 

ERROR CORRECTION 
The DA-88 handles the demands of 
digital multitrack recording by sharing 
two tracks of data on a single bitstream. 
Basically, this means that whenever you 
record on track 2, track 1 is being read 
into a RAM buffer, and written over 
onto track 1. Ideally, the re-recorded 
track 1 should be an uncompromised 
clone of itself, with any possible signal 
damage repaired by the DA-88’s error¬ 
correction facilities. 
However, a simple “power out" test 

by George Petersen, Mix associate edi¬ 
tor Paul Potyen, and myself produced 
predictable and repeatable glitches in 
record-disabled tracks. 
We recorded a 10-minute, 5 kHz sine 

wave at 0 dB onto track 7 of the DA-88 
and pulled the plug while recording 
some music from a popular CD onto 
track 8. Obviously, track 8 was toast 
when power was restored and the tape 
replayed. However, track 7 produced 
a noticeable “blip” at the exact point 
where the power was interrupted. 

Now, in the real world of music pro¬ 
duction, you (hopefully) don’t stack 
up sine waves to construct a song, or 
kick out the power plug in the middle 
of a take. And depending upon how 
picky your ears are, the slight glitches 
we encountered might be inaudible 
against the fury of a dense music track. 
However, I believe this crude test 
speaks to a larger issue than the rami¬ 
fications of an improbable power black¬ 
out: That is, whether the DA-88’s error 
correction can guarantee the safety of 
all tracks at all times. 

CONCLUSION 
There is no doubt that the Tascam DA-
88 is a rugged, professional-quality 
unit. I’ve used Tascam products for 
years, because the company has always 
supported the personal recording 
scene with dependable and affordable 
equipment. 
However, I am very uncomfort¬ 

able that the DA-88 is track sharing. 1 
want my “safe” tracks to be safe. Years 
of field use may prove my fears to be 
unfounded, but until then, I recom¬ 
mend that you protect any irreplace¬ 

able performances by backing up data 
immediately after the session. (Of course, 
regular data backup is wise with any 
digital medium.) 
Does this mean I wouldn’t buy a DA-

88? Not at all. The DA-88 sounds amaz¬ 
ing, is built to last, and offers features 
(shuttle control, the ability to punch-in 
tracks “on the fly” with the Rec Func¬ 
tion buttons, and so on) that make it a 
clear choice for professional post-pro-
duction work. 
(Many thanks to George Petersen 

and Paul Potyen of Mix magazine, Neal 

TAXI subscribers get their tapes to people at 

companies like Atlantic, CBS, Mercury, Motown, MCA, SBK, 

Epic, and many more. Major publishers and music libraries 

for film & television too. We’ve built a better mousetrap 

when it comes to getting your music where it needs to go. 

And we’ll get it there, from wherever you live. 

Sound too good to be true? Find out for yourself. 

Call 1-800-458-2111 

1 lie \ ehicle for the Music Industry 

Sponsored bv 
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500 Compact Discs 
$1199 

( printed bulk disc* only-*ready in 3 weeks! I 

300 Discs/300 Tapes 
Complete Combo Package! 

B&W or Full Color 
$1999 "r $2350 

CASSETTE PACKAGES 
Complete and ready to sell ! 

300 Full Color $799 
300 B&W $599 

FREE CATALOG! 

1-800-933-9722 
Toll-Free 
24 hours 

Solo Assimilator! 
Playing the same solo in every 
song? Findingyour licks in all the 
wrong places? If you are into Rock, 
Jazz, or Blues your playing will improve 
if you have a larger vocabulary of blues 
phrases. But learning licks is not enough, 
you must know where to put them. 
The Solo Assimilator is a learning 
tool for the guitarist who owns Band-
in-a-Box or a sequencer. Learn 50 
blues licks played as part of 10 solo cho¬ 
ruses drawn from the styles of 10 of your 
favorite blues artists. Hear the blues phrase 
in context with the background progression. 

Play at any speed (from 30 BPM) in 
any key. Phrases can be isolated and 
repeated. 
Each package comes with disk, notation 
and tablature so that you can easily learn 
what you hear. Available for IBM and MAC 
users. Midi File formats also. 

The Solo Assimilator 4 is $29.95 plus 
$3.50 S&H. For info, coll (800) 645-7697 
or fax (804) 353-8405 30 DayMBG 

Lil' Johnny Enterprises Unit E 5 

20 N. Allen Ave.« Richmond, VA 23220 
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Brighton and Buddy Saleman of Sound 
& Vision, Gary Hall of Sonic Solutions, 
and Jeff Mock.) 
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Roland JD-990 
Synthesizer Module 

By Peter Freeman 

A new 

superhero arrives in 

Metropolis. 

Q
he introduction of Roland’s 
JD-800 synthesizer, with its 
57 front-panel sliders, sig¬ 

naled the return of immediate, easy 
sonic control, a characteristic con¬ 
spicuously absent from the synths of 
the mid and late 1980s. Although the 
unit didn’t exactly take over the mar¬ 
ketplace, it evidently was successful 
enough for Roland to produce its suc¬ 
cessor, the JD-990. 
The JD-990 Super JD is a 2U rack¬ 

mount synth module that has, at its 
core, the same 24-voice polyphonic 
sound engine as the JD-800; in fact, 
you can load JD-800 patches directly 
into the JD-990. 
However, Roland has added features 

(including some from the company’s 
JV-80 synth, reviewed in the May 1992 
EM) that were lamentably absent in the 
JD-800, such as expandable waveform 
ROM, enhanced multitimbral capabil¬ 
ities (for a start, the JD-990 8-part mul¬ 
titimbral), oscillator sync, panning for 
each Tone, polyphonic portamento, 
onboard percussion samples, four more 
audio outputs, and many convenience 
features. Because much of the basic 
architecture was covered in the review 
of the JD-800 (September 1991 EM), 
I’ll focus mostly on the new features. 

SUPER JD 
To my ears, the Super JD sounds even 
cleaner and more hi-fi than the JD-800; 
my JD-800 patches somehow sound 
nicer in the JD-990. As with the JV-80, 
its factory patches have a decidedly 
commercial slant, and although many 
of the acoustic instrument patches 
aren’t precise emulations, they give a 
fair impression of the sampled instru¬ 
ment. Emulation isn’t the point of the 
JD synths, anyway; their architecture 
makes them capable of a wide range 
of creative sounds, from pristine, trans¬ 
parent tones to distorted, noisy washes. 
The Super JD seems suitable for just 
about any musical situation. 
The JD-990 contains 195 waveforms 

in 6 MB of ROM, including all 108 JD-
800 waveforms. The 87 additional wave¬ 
forms (many from the JV-80) range 
from acoustic- and electric-piano sam¬ 
ples to abstract loops composed of 
small fragments of various sounds, end¬ 
lessly repeating in rhythm. 
In addition, the waveform ROM can 

be expanded by installing any one of 
the four JV-80 waveform-expansion 
boards (orchestral, piano, pop, and 
synth sounds). These boards are easily 
installed by the user, and each one 
adds 8 MB of waveforms. The SR-JV80-
01 Pop Expansion board, which I had 
in the review unit, adds another 224 
waveforms (for a total of 14 MB) and 
145 Patches to the instrument’s ar¬ 
senal. The Pop expansion board pro¬ 
vides a large variety of sampled wave¬ 
forms from sources as diverse as 
Roland’s old GR-300 guitar synth; or¬ 
chestral string, brass, and wind instru¬ 
ments; turntable scratches; and an 
array of percussion. As with most such 
products, the quality of the board’s 
waveforms ranges from mediocre to 
very good; when viewed as more raw 
material for synthesis, the extra wave¬ 
forms are useful indeed. 
JD-800/JV-80 waveform and pro-

gram-data cards can also be used, 
further increasing the unit’s sound 

The Roland JD-990 uses an enhanced version of the JD-800 sound engine. Although it can produce 

mainstream sounds, the JD-990 really earns its sobriquet "Super JD" when used to create unique 

synth timbres. 
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storage and access. Roland has locat¬ 
ed the card slots on the front panel for 
easy access. Because the JV-80 employs 
a different architecture, its sounds are 
automatically translated from the card. 

I was a bit disappointed that the JD-
990 lacks sample RAM and the ability to 
receive samples via MIDI Sample Dump 
Standard (or any other method), mak¬ 
ing it impossible to include user wave¬ 
forms in Patches. Along with all the 
other features included in the instru¬ 
ment, this would have completely jus¬ 
tified the “Super” moniker. 

SOUND CREATION 
Although the JD-990 uses the same 
basic synth engine as theJD-800, Roland 
added some nice enhancements. As 
with the earlier instrument, the basic 
sound-creation unit is the Tone, which 
uses one oscillator. Up to four Tones, 
with independent key ranges, can be 
combined in a Patch (see Fig. 1). But 
if you use all four Tones, you have only 
6-voice polyphony. 
Each Tone has a multimode (high-

pass, lowpass, and bandpass), 24 dB/oc-
tave, resonant, time-variant filter (TVF) 

and a time-variant amplifier (TVA). 
Dedicated envelope generators and two 
LFOs modulate the oscillator, TVF, and 
TVA. The LFOs offer Rate and Delay 
parameters, plus a Fade parameter that 
fades the LFO depth in or out over 
time. The JD-990 also offers oscil¬ 
lator-sync capability (a rare commod¬ 
ity nowadays) and ring modulation. 
There’s a lot more power here than in 
earlier Roland digital synths; for in¬ 
stance, the filter can be placed before 
or after the ring modulator, and you 
can have two filters in series. 
Also, you can control which Patch is 

sounded by notes held during Patch 
changes. Held notes can either change 
to the new Patch, or remain on the pre¬ 
vious Patch until they are released. 

There are other nifty features in the 
JD-990. Inherited from the JV-80, Ana¬ 
log Feel introduces subtle pitch insta¬ 
bility into the selected waveform. Al¬ 
though this effect is subtle, it is an espe¬ 
cially welcome addition on a complete¬ 
ly digital instrument, making many 
sounds less tiring on the ears. 
A particularly valuable new feature 

is FXM, which includes Color and 

Depth parameters. This feature is the 
closest digital equivalent to the vener¬ 
able cross-modulation capabilities 
found on older analog machines, such 
as the Oberheim OB-X and Sequential 
Prophet-5. It gives JD-990 waveforms 
character and potential and really 
helped me get more sonic mileage out 
of the instrument. 

PERFORMANCE ART 
The JD-990 uses a programmable mul¬ 
ti-effects processor that has been 
enhanced since the JD-800. For in¬ 
stance, delay time has been extended 
from 650 ms to three seconds, and 
delay can sync to MIDI Clock or tap 
tempo. The effects can also be con¬ 
trolled in real time via MIDI, a first for 
Roland synths. 
As with the keyboard synth, there are 

two effects sections. Effects Group A 
contains a phase shifter; distortion unit; 
enhancer; and 6-band, fixed-frequency 
(250 Hz, 500 Hz, 1 kHz, 2 kHz, 4 kHz, 
and 8 kHz), graphic EQ. Group B pro¬ 
vides chorus, delay, and reverb. The 
effects can be routed in different or¬ 
ders, but Group A always feeds Group 

industry Standards 
P^mioiman 

HOUM -HIWUTBS- HCO*M- PRAHM 

0 102.03.2*1 
A 
syncman Pro - State of the Art. 
Supports every MIDI syncronization format 
plus our own “Spot Lock” Video Sync. Other 
features include JAM Sync, SMPTE 
Regenerator, SMPTE/MTC/DTL Display, 786 
Foley/MIDI Hit Recorder/Editor, Auto Punch 
In/Out. Create Tempo maps automatically, 
manually or by “Tap Tempo” entry. Over 30 
other features. No other sync box even 
comes close. 

sgmiDiman" 
Guaranteedf or life. 

ALL NEW 
LOOK! 

Syncman /syncman Plus 
Worldwide Best Sellers. Sync any sequencer 
to tape. Reads and writes all SMPTE 
formats. Supports Smart FSK (Song 
Pointer Sync) and DTL as well! 
Includes JAM Sync, MIDI 
merge and exclusive sync stripe 
duplication feature. Syncman 
Plus includes all ofthe above and ► 
allows any non MTC capable 
sequencer to sync to SMPTE. 

SmartSync- Unsurpassed performance, 
quality and reliaibility in the lowest priced MIDI sync 
box available today. Supports Smart FSK Sync, JAM Sync, 
unlimited tempo changes, MIDI merge. 
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REMOVES VOCALS FROM RECORDS! 
Our VOCAL ELIMINATOR can remove most or 

virtually all of a lead vocal from a standard stereo 
record and leave most of the background untouched! 
Record with your voice or perform live with the 
backgrounds. Used in Professional Performance yet 
connects easily to a home component stereo 
system. Not an equalizer! We can prove it works over 
the phone. Write or call for a free brochure and demo 

Don’t have regrets about paying too much for a 
lesser product. In demos and comparisons, we’ll 
show you .why we’re Better! Our Factory Direct 
sales allow us to produce a Superior product and 
offer it to you at a Lower price. Call orlwrite for a 
free full length Demo Album and 24 page brochure. 

LT Sound, Dept.EM-9,7980 LT Parkway 
Lithonia, GA 30058 (404) 482-4724 
24 HOUR PHONE DEMO UNE: 14041482-2483 
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FIG. 1 : A Patch comprises four sounds, called "Tones," which 

contain a 1-oscillator Wave Generator; a resonant, multi¬ 

mode, time-variant filter (TVF), and a time-variant amplifier 

(TVA). These are modulated by dedicated envelope generators 

and two LFOs. (Courtesy Roland Corporation US.) 

B. The effects sound very 
good, especially the reverb, 
although the distortion 
algorithms are a bit thin 
and metallic for my taste. 
An important area in 

which the JD-990 repre¬ 
sents an improvement over 
the JD-800 is the way ef¬ 
fects are handled in its mul-
titimbral Performance 
mode. The multitimbral 
capabilities of the JD-800 
are limited to six parts, 
and only one of the unit’s 
two Effects groups (Group 
B) is accessible during multitimbral 
operation. This is a major drawback, 
as Patches that rely on Group A Effects 
for their sound are pretty much use¬ 
less in this mode. Furthermore, there 
are only four outputs (two dry and two 
wet) on the JD-800, which makes the 
practical utility of this mode even more 
limited. 
On the JD-990, Performances can 

contain up to seven Parts, plus one 
Rhythm set (a set of the unit’s onboard 
drum/percussion sounds, assigned 
across the keyboard, that uses just one 
Tone per key). Each Part can have a 
specific minimum number of voices 
reserved for it, which is handy for live 
performance situations; you’re unlike¬ 
ly to run out of voices when playing an 
intricate piano part with your right 
hand and bass lines with your left. 
Group A and B Effects can be applied 
to one Part per Performance (called a 
Super Synth Part on the JD-990), while 
the other Parts are processed with 
Group B Effects (chorus, delay, and 
reverb) only. 
Finally, you can route each Part to 

the six Direct (dry) outputs and a ster¬ 
eo pair of Mix (wet) outputs. The Mix 
outputs are processed by a 3-band, mas¬ 
ter EQ section. 

LIFE'S CONVENIENCES 
Several new user-interface features 
make programming the instrument 
easier and less tedious than previous 
Roland synths. Although the JD-990 
lacks dedicated sliders, its LCD display 
is large and shows a lot of information 
at a time. Directly beneath the display 
are six “soft” function keys (Fl through 
F6) that correspond to function labels 
displayed on the LCD, in a manner 
reminiscent of Roland’s S-770 and S-
750 samplers. Although they don’t pro¬ 

vide the same convenience as hardware 
sliders, these features make the JD-990 
quick and simple to use. 
Roland took advantage of the Super 

JD’s added LCD real estate to provide 
a graphic display of the current EQ 
curve, specified by the settings of the 
six bands. There are also graphic TVF 
and TVA envelope displays, which 
make editing filter and amplifier par¬ 
ameters a lot more intuitive. The wave¬ 
forms of the LFOs also are displayed 
graphically, which is convenient. 
The Effects On/Off control is imple¬ 

mented in a novel way. Pressing the 
Effects On/Off button brings up the 
status of the currently selected group of 
effects on the LCD (displayed from left 
to right, in the order they are currently 
routed), portrayed as a very easy-to-
read, graphic “switch.” The function 
keys directly below the LCD act as 
effects on/off buttons. Very useful. 
The JD-800 has a Layer/Active but¬ 

ton that determines which of the Tones 
in a Part will sound and which are 
editable by the sliders. In the JD-990, 
this function is served by four Tone 
(on/off) switches and four Tone Select 
(edit) switches. This is a vast improve¬ 
ment over the Layer/Active method; 
the status of all Tones is visible at a 
glance and can be changed quickly. 
Also new on the user-interface front 

is an Undo button that restores the 
value of the current parameter to its 
previous value. This is particularly use¬ 
ful on an instrument of theJD-990’s 
complexity, as the setting of a given 
parameter can be critical to achieving 
a particular sonic result. (Have you 
ever destroyed a near-perfect sound 
because you just couldn’t leave it 
alone?) All synths and samplers should 
have this. 
Other convenience features include 
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Preview (a button in the unit’s volume 
control), which triggers predeter¬ 
mined notes on the JD-990, allowing 
you to audition sounds without a 
MIDI keyboard. The addition of Incre-
ment/Decrement buttons, a Value 
knob for parameter changes (which 
scrolls faster if you push it in), and four 
directional cursor keys for navigating 
around the LCD fields further facili¬ 
tate speedy work. An excellent feature 
lets you edit all four Tones at once, or 
just one Tone at a time. If you edit all 
four Tones together, you have the 
option of maintaining the relative rela¬ 
tionships between them. Even the 
power-up state of the instrument 
(last settings or default) can be pro¬ 
grammed. 

MIDI IMPLEMENTATION 
The JD-990’s comprehensive MIDI 
implementation includes System Exclu¬ 
sive parameter change via MIDI and 
Patch load/dump. Three MIDI Regis¬ 
tered Parameters are implemented 
(Pitch Bend Sensitivity, Coarse Tune, 
and Fine Tune), in addition to Pan, 
Portamento, Expression, and Bank Se¬ 
lect. Five General Purpose controllers 
are supported: The first four con¬ 
trollers turn Tones on or off in a Patch, 
while External Effects Depth controls 
the effects-send level of each Part in 
Performance mode. 
The best news is that if you have a 

JD-800, you can use its sliders to 
remotely edit the JD-990’s parameters. 
It would be nice if Roland manufac¬ 
tured a separate programmer for the 

Product Summary 
PRODUCT: 

JD-990 Super JD 
Synthesizer Module 
PRICE: 

32,195 
MANUFACTURER: 

Roland Corporation US 
7200 Dominion Circle 
Los Angeles, CA 90040-
3696 
tel. (213) 685-5141 
fax (213) 722-0911 

VALUE 

■M METERS RATING PRODUCTS FROM 1 TO ! 

Sam Ash Music gives you more for less. 
More Service. More Selection. More Satisfaction. Less Hassle. 

For almost 70 years, musicians have been coming to Sam Ash Music for the 

best selection of top-brand merchandise. Our nine superstores feature the 
largest inventory cf musical equipment in the world. 

Any and all questions answered by our staff of musician/experts. 

Call today and find our why Sam Ash sells more musical equipment than 
all the other retailers who advertise in this magazine combined! 

"THE WORLD CLASS MUSIC STORE"' 

MUSIC STORES 
Can't get through? Write for specific prices. 
SAM ASH MUSIC STORES • DEPT. EM 

PO BOX 9047 
HICKSVILLE NEW YORK • 11802-9047 

1-800-4-SAM ASH 
In Pennslyvania: (609) 667-6696 

In New Jersey: (201) 843-0119 
(908) 572-5595 or (609) 667-6696 

In New Yorii State: 
(516) 333-8700 or (718) 347-7757 

SAM ASH MUSIC INSTTTUTE w  ) smu THE SAM ASH MUSIC INSTITUTE 
MUSIC & ENGINEERING PROGRAMS • 26 STUDIOS • WORLD-CLASS FACILITIES 

NEW JERSEY (908) 549 0011 • NEW YORK (212) 719 4572 

Control Your MIDI 
Studio With Your 
Acoustic 

When you retrofit your acoustic piano with 
Gulbransen's easily installable KS20, you 
bring the touch and sound of a true acoustic 
instrument into the world of MIDI. Live or 
recording, it quickly and easily controls vol¬ 
ume,tempo. attack rate, tuning and pitch¬ 
bend. Chaining and 64 presets gives you 
real-time control of all 16 MIDI channels 
and up to four keyboard zones. 

“The device does an absolutely wonderful 
job of translating pianistic nuance into 
MIDI messages. . .superior to regular MIDI 
key-board controllers" 

Electronic Musician, August 1992 Wonderfully responsive... 
I love it! Gulbransen makes 

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

"...The KS20 is the best thing around as far 
as MIDI piano retrofits are concern¬ 
ed...These are the guys you should call." 

Keyboard Magazine, May 1992 

GULBRANSEN 
TURNS YOUR PIANO INTO A MIDI CONTROLLER 

the only professional quality 
piano MIDI adapter on the 
market. 5 5 ™. , t hick Corea 
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Want To Play This Score? 

Use MidiText To Type It! 
key E meter 3 
part right clef treble 
part left clef bass 
{ right 2(-c,d,f,a,c) [1/7 a+ 

c++ G: F c a a / 
left 2(-b,f) +e3 +c:3 F3 / } 

For easy transcription of complex 
music for MIDI performance, 
MidiText has no equal, especially 
for orchestral music. Full support 
for dynamics, tempo changes, and 
all MIDI features. Only $95 for 
IBM, Macintosh, Atari, and Amiga. 
Orchestral sequences also available for Pro¬ 
teus 2/General MIDI. Write or call for list. 

METSAN 
EEEKKEKUm 
P.O. Box 681272 

Schaumburg, IL 60168 
_ (708) 307-8536 

• JD-990 

JD-990, as they have done in the past 
with other synths. Of course, you can 
always edit the synth in an edi-
tor/librarian program. 
A MIDI monitor screen graphically 

displays MIDI messages as they are 
received. The monitor is great for 
quickly determining what kinds of 
MIDI data are being received on which 
channels, a time-saver when trouble¬ 
shooting. The status of a single MIDI 
message type can be displayed for each 
Part in a Performance, using individual 
bar-graph meters. The messages that 
can be displayed are Volume, Voice 
Activity (the number of polyphonic 
voices currently being used by each 
Part), Program Change, Pan, Expres¬ 
sion, Pitch Bend, Modulation, After¬ 
touch, Breath Control, and Hold 1. 

CONCLUSIONS 
The JD-990 is definitely a happening 
synth. The only problem I encountered 
was that it occasionally froze on power-
up; when I turned it off and on again, 
it worked fine. Once cooking, it proved 

The JD-99O seems 

suitable for any 

musical situation. 

user-friendly, versatile, clean, and well-
behaved. 
If you liked theJD-800, you’ll find 

more of the same (and then some) in 
the JD-990; both instruments’ real 
power lies in their programming flex¬ 
ibility. If you’re strictly after high-qual¬ 
ity acoustic instrument simulations, get 
a straight-up sample player or sampler. 
But if you are in the market for a pow¬ 
erful and versatile programmer’s synth, 
the JD-990 may be the answer. Its well-
thought-out design and large waveform 
capacity, coupled with its powerful 
architecture, make it an instrument to 
be reckoned with. 

Peter Freeman is a freelance 
bassist/synthesist and composer living in 
New York City. He has worked with such 
artists as John Cale, Jon Hassell, Chris 
Spedding, L. Shankar, Sussan Deihim, and 
Richard Horowitz. 
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Digidesign 
Pro Tools 2.0 (Mac) 

By Joel Fox 

Multitrack hard-disk 

recording on the Mac 

matures. 

ro Tools has finally arrived. 
Although the multichannel, 
digital-audio recording and 

editing system for the Macintosh has 
been available for nearly two years, the 
software front end was sadly lacking 
until now. Pro Tools 2.0 is an absolute 
pleasure, with solid, glitch-free per¬ 
formance and a trunkload of powerful 
tools for music and audio producers. 
The original Pro Tools software was 

hampered by an interface that forced 
you to constantly switch between two 
programs, Pro Deck and Pro Edit. With 
Pro Tools 2, everything is controlled 
from a single application. The result 
is a remarkable difference in speed and 
performance. The new version is a fast, 
convenient tool for any audio record¬ 
ing, editing, or mixing job. 

In addition to recording digital aud¬ 
io, Pro Tools supports basic MIDI input 
and editing. Digital audio and MIDI 
data can be recorded, graphically dis¬ 
played, and edited onscreen, with up to 
64 virtual audio tracks and 32 MIDI 
tracks. Even if you only have a 4-chan-
nel system (that is, four channels of 
audio hardware), you can record as 
many virtual channels as your hard disk 
can fit and mix them down to the num¬ 
ber of audio outputs your system sup¬ 
ports. You can also record multiple 
takes for each track and either keep 
the best take and archive the rest, or 
create the ultimate performance by 
editing the best bits together. 

HARDWARE 
The Pro Tools hardware consists of one 
NuBus audio card and one rack-mount 
Audio Interface for each four channels 
of audio. The system can be expand¬ 
ed up to sixteen channels with the 
addition of more Audio Interfaces and 
audio cards. Digidesign’s System Ac¬ 
celerator, a 68020-based, NuBus SCSI 
card, is also required for anything 
above four tracks. 
The Audio Interface features bal-

p 
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anced XLR connectors for four analog 
inputs and four outputs; AES/EBU dig¬ 
ital I/O, with XLR connectors; and 
S/PDIF digital I/O, with RCA jacks. 
Under software control, you can route 
any input to any track, or any track to 
any output. For example, you could 
mix four (or more) audio tracks to out¬ 
puts 1 and 2, while using inputs/out-
puts 3 and 4 as effect sends/returns. 
You could also send your final mix to a 
DAT machine via your digital protocol 
of choice. 
Calibration of each analog I/O chan¬ 

nel is accomplished with adjustment 
screws, which are recessed in the front 
panel. Calibration Tool, a new software 
application included with 2.0, simplifies 
the setup procedure. Unlike earlier 
Digidesign interfaces, there are no 
other physical controls on the Audio 
Interface; all setups are controlled from 
the computer. Front-panel lights indi¬ 
cate output signal level and display the 
current sample rate and sync source. 
A separate, rear-panel BNC connec¬ 

tor is available for receiving Digi¬ 
design’s Superclock, which is necessary 
for keeping multiple interfaces syn¬ 

chronized to a stable 
sync source. Another 
BNC connector passes 
the clock output so mul¬ 
tiple interfaces can be 
daisy-chained together. 
The sonic quality of the 
hardware is excellent. 
As with all hard-disk 

recording systems, you 
will need the fastest, 
highest-capacity hard 
drive you can afford. In 
addition, you should bud¬ 
get for some type of ar-

FIG. 1: Digidesign's Pro Tools 2.0 features an integrated record¬ 

ing and editing environment. The Mix window lets you set lev¬ 

els, panning, EQ, and more for each track in a Session. 

chival backup system. 

SOFTWARE 
The Pro Tools 2.0 software features 
three main windows: the Mix window, 
the Edit window, and the Transport 
window. The Mix window (see Fig. 1) 
contains a virtual input module for 
every track you create. Here, you can 
name and enable recording on the 
track; view and assign input and out¬ 
put channels; and set levels, panning, 
and voice assignment (the physical 
hardware channel through which the 

track is routed). Next to the fader in 
every module is a 3-color, simulated 
LED VU meter that displays the post¬ 
fader signal with remarkable anima¬ 
tion. Each fader is adjustable with a 
mouse or outboard controller and can 
be automated. Mute and solo buttons 
also appear here, as well as in the Edit 
window, saving miles of wear and tear 
on the mouse or trackball. 
The Mix window also offers access to 

the new equalizer built into 2.0. Each 
track has two EQ modules with five 
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File Edit Structure Functions Options Windows Tools 

The Track Inspector - Immediate access to the 
most frequently used parameters Direct Access 

Graphics Style Toolbox - Includes grab and 
use' editing tools. Cut with a scissors and erase with

an eraser. Simplicity Equals Speed 

On-Screen Virtual Mixing Automate synth levels, 

pans and sys-ex parameters; transport functions of 

tape decks like the Alesis ADAT and Foxtex R8; mixing

automation using MIDI mixers like Niche ACM or 

Mackie 1604 The Command Center 

/ On-Screen Notation & Professional Printing 
Including page layout features that rival many scoring 

applications. Polyphonic Voicing, Drum Notation and 

MIDI dynamic symbols Total Integration 

• The 'Original* Arrange Page - Copied but never 
equaled The only way to ‘see’ your music as it 

happens Cycle Record/Play allows you to loop record 

or playback between any two points on the fly Easy 

• Six Non-Destructive Quantize Modes Undo 
quantize even after you've saved, and design your 

own quantize map with our innovative 'GROOVE' 

Quantize Creative Control. 

• Five Real-Time Editors -View your music in 
Key (piano roll). List and Score Editor The unique 

Drum Editor makes editing and sequencing drums a 

breeze. The Logical Editor is a smart processor that 

makes light work of large complex editing jobs. 
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Fast I As in productive, easy to use and powerful. Serious music people are finding Cubase 

makes them more productive. That's because Cubase was written to work the way you think. 
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• PRO TOOLS 2.0 

selectable curves: highpass, high shelf, 
peak/notch, lowpass, or low shelf. The 
controls work in real time during play¬ 
back, and the sound is excellent. Other 
digital effects available in earlier ver¬ 
sions of Pro Tools were dropped in 
favor of this much-improved EQ sec¬ 
tion. If you haven’t heard good digital 
equalization, you will be amazed at how 
much better it can sound than tradi¬ 
tional analog EQ. 
The Edit window (see Fig. 2) is where 

your audio production takes shape. 
The waveform for each audio region 
and piano roll for each MIDI region 
are displayed in a scalable time line. 
You can cut, copy, and paste individu¬ 
al tracks, or groups of tracks (including 
combinations of MIDI and audio), and 
drag regions around with the Grabber 
tool. You can assemble a project quick¬ 
ly, even over multiple tracks, by grab¬ 
bing predefined regions from the scroll 
box on the right side of the window. 
Four edit modes are available: Shuf¬ 

fle, Slip, Spot, and Grid. In Shuffle 
mode, the start of each region snaps 
to the end of the previous one, while in 
Slip mode, regions can be moved free¬ 
ly. In Spot mode, selecting a region 
causes a dialog box to appear, allow¬ 
ing you to enter a specific SMPTE time 
for that region. In Grid mode, regions 
are automatically aligned to a timing 
grid, which is user-definable in either 
musical beat subdivisions, or real time. 
After regions are placed, crossfades 

are easily created between two adja¬ 
cent regions, or you can use the fan¬ 
tastic new automation feature that 
appears as volume graph over the 
grayed-out waveform display (see Fig. 
2). You add control points to this line 
display simply by clicking. These con¬ 
trol points can then be positioned for 
unbelievably precise control of the 
track’s output. Also, you can easily cre¬ 
ate long, contoured fades, or short, 
several millisecond-long, steep level 
dips to keep a transient from being too 
obtrusive. 
This feature is particularly helpful 

when working with singing or speak¬ 
ing. Instead of, or in addition to, using 
a compressor/limiter, you can see 
where the peaks and valleys in the 
waveform are and “draw” a volume con¬ 
tour over the track that increases clar¬ 
ity without obliterating the nuances of 
the voice. A similarly functioning pan 
graph is also available that can be used 
to create elaborately tailored panning 
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effects. Most important, this editing is 
non-destructive. The original record¬ 
ing remains intact on your hard drive 
unless you deliberately alter it. 
The floating Transport window (see 

Fig. 3) functions identically to the con¬ 
trols of a tape recorder. You can use 
the mouse to operate the onscreen but¬ 
tons, or use an external unit such as 
the JLCooper CS-10 for hands-on con¬ 
trol. Ten autolocate buttons store and 
recall cue points that can be dropped 
in and named during playback or while 
stopped. (According to Digidesign, the 
next update will support 100 auto¬ 
locate points.) You can also edit punch-
in/punch-out points here. 

PUT TO USE 
The software makes this incarnation of 
Pro Tools a pleasure to use. Previous 
users of Sound Designer-w\\\ feel at home 

The sonic quality of 

the hardware is 

excellent. 

immediately, and even new users who 
are familiar with tape recorders, mixing 
boards, and other traditional gear 
should find the system fairly intuitive. 
Simply create a new Session, add an 
audio track, set the input, select the Re¬ 
cord Enable button in either the Track 
or Edit window, then click Record and 
Play in the Transport window. 
Pro Tools 2.0 supports both destruc¬ 

tive and non-destructive recording. In 
destructive recording, the original pass 
is erased when a second pass is record¬ 
ed, much like a tape recorder. In non¬ 
destructive mode, the first pass is 
retained on the hard drive; the second 
pass replaces playback of the first in 
the re-recorded area. If you change 
your mind about the first take, the orig¬ 
inal track can still be used. 
During recording, a vertical line 

scrolls across the time line, coloring 
the area of each track that is being 
recorded. As recording is completed, 
the waveform (or representation of 
MIDI data) for each track is displayed 
on the screen. The speed of the wave¬ 
form display is dramatically improved 
from earlier Pro Tools software because 
it is calculated while recording. You 
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• PRO TOOLS 2.0 

can start editing and mixing, or you 
can continue to build your session by 
recording further tracks or importing 
audio or MIDI data from other files. 
Each track added in the Mix window 

can be manipulated in a number of 
ways. By zooming in on the display with 
either the Zoomer (“magnifying glass") 
tool, or the Scale arrow's, it’s possible to 
select precise edit points for defining 
regions. The Trimmer tool allows you 
to tweak edit points by shrinking or 
expanding the region’s “window” over 
the underlying waveform or MIDI data. 
Editing regions in this way causes the 
program to automatically name and 
add the new region to the region list on 
the right of the window. The naming 
convention adds a bullet symbol (•) to 
a shortened version of a region, or a 
plus sign (+) to an extended region. 

DINR IS SERVED 

Digidesign Intelligent Noise Reduc¬ 
tion (DINR} is a new software plug-in 
module for use with Sound Designer 
II software in Sound Tools II, Pro¬ 
Master 20, and Pro Tools systems. 
After a simple installation procedure, 
two new items appear in the DSP 
menu: Broadband Noise Reduction 
and Hum Removal. DINR is designed 
to remove these noises without 
adversely affecting the content of a 
recording. 

To use DINR, you open a 
sound file in Sound Designer II and 
select a small section (0.1 to 0.5 sec¬ 
onds) of the undesired noise. Next, 
choose Broadband Noise Reduction 
and click the Learn button to allow 
the computer to create a model of the 
noise, which it will use to separate 
noise from signal. Click the Fit button 
to create a Contour Line, which is an 
envelope with movable breakpoints 
that allows the user to fine-tune the 
noise reduction. 

Other user parameters are 
noise-reduction amount (from 0.1 dB 
to infinite), response and release 
times, smoothing, and high-shelf EQ. 
Smoothing helps to reduce the arti¬ 
facts that can be created by the mod¬ 
eling process, and high shelf either 
boosts or cuts high frequencies in the 
signal without boosting the noise. 

DINR removes hum in a simi-

Using either the Nudge 
command, or the Grabber 
tool, lets you quickly and 
accurately position regions 
in time. 
This combination of po¬ 

sitioning and trimming 
material visually is ex¬ 
tremely powerful, yet intu¬ 
itive. Even if you are an old 
hand at Sound Tools play¬ 
list editing, you will proba¬ 
bly find graphic assembly 
much faster (and a lot 
more fun) in Pro Tools 2.0. 

FIG. 2: The heart of Pro Tools 2.0 is the new Edit window, 

which provides a graphical display of individual tracks and 

regions. The program’s new amplitude envelope feature gives 

you precise, non destructive control over each track's level. 

MIDI AND SYNC 
The MIDI implementation 
in Pro Tools is satisfacto¬ 
ry. It's possible to record, 
import, edit, and play MIDI data, 

lar fashion, by first "learning" the 
noise. It then uses harmonic and/or 
notch filters that are automatically set 
to suppress the pitch or pitches pre¬ 
sent in the noise. The audio process¬ 
ing for both of these functions can 
take place and be adjusted in real time 
on playback, or by permanently alter¬ 
ing the sound file. 

After performing a variety of 
tests on files that suffered from vary¬ 
ing degrees of hiss and hum, we 
found it's possible to use DINR with 
great success. It's also possible to 
wreak substantial havoc on the musi¬ 
cal content of your recording. Using 
too much noise reduction can alter 
the timbre of voices and instruments, 
or create artifacts that sound like dis¬ 
tant wind chimes ringing in the 
breeze. Warning: Intentional and 
deliberate misuse of this software can 
create bizarre and wonderful vocoding 
effects unlike anything you've ever 
heard. In general, single instruments 
can be processed more easily and 
effectively than full mixes. 

Depending on your applica¬ 
tions, this software may be worth the 
investment. At a list price of $1,000 it 
is clearly not for occasional or casual 
use. But for those who often en¬ 
counter noisy recordings and need a 
repair tool, DINR might be the meal, 
er, tool you need. 

but editing is limited to simple quan¬ 
tization, transposition, and piano-roll 
note-editing. Most Pro Tools users 
will probably prefer to record and edit 
MIDI in a professional sequencing 
program, export a Standard MIDI File, 
and import the SMF into Pro Tools. 
This lets you edit your audio to the bars 
and beats, or real time, instead of 
SMPTE time code. 
One of the most important improve¬ 

ments in Pro Tool 2.0 is its synchro¬ 
nization to the rest of the studio. The 
original Pro Tools suffered from a very 
slow lockup time (often twenty seconds 
or more) when used in conjunction 
with audio and video tape machines. 
The amount of pre-roll required to get 
a track to punch into Record at the 
right time was not acceptable. Now, 
the situation is much improved: Lock¬ 
up occurs within a reasonable five to 
ten seconds, so much less pre-roll is 
needed before recording. 
Most users who are synchronizing 

Pro Tools to audio and/or video trans¬ 
ports will want to consider using either 
a Digidesign SMPTE Slave Driver or 
Video Slave Driver, or a TimeLine 
Micro Lynx synchronizer. Because Pro 
Tools synchronization no longer chas¬ 
es or “continuously resyncs” to incom¬ 
ing time code (which was never terribly 
desirable in the first place), it needs a 
timing reference that will prevent sync 
from drifting during longer programs. 
Depending on the user’s studio con¬ 
figuration, any of these devices can be 
used to assure accurate sync, although 
through different means. 
Pro Tools 2.0 now has full support 

for all flavors of time code, including 
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e PROTOOLS 2.0 

FIG. 3: The Transport window allows you to control the system's 

operation. 

29.97 drop or non-drop. 
No time code is record¬ 
ed on the hard disk, so 
synchronization is per¬ 
formed by calculation. If 
one of the variables is 
wrong (somebody told 
you that a tape was 30 fps 
code, and you believed 
them), the calculated 
sync point will be wrong, 
and synchronization will 
get progressively worse 
over time. 
Another great new feature in 2.0 is 

the time-stamping of audio fdes with 
their original time-code location when¬ 
ever a recording is made online. This 
gives you the opportunity to move a 
region back to its original location at 
any time. 
Another new feature is improved 

importing and exporting of sound files 
and regions from other sessions and 
files. If you import a stereo Sound 
Designer II file into a Pro Tools session, 
the program automatically copies it to 
a pair of mono files for Pro Tools use. 
For destructive edits not available in 
Pro Tools, there is a menu selection 
for opening a selected region in Sound 
Designer II. If SDII is on your hard drive, 
the program launches, the edit can be 
made, and the changes are reflected 
on returning to Pro Tools. 
Also, hardware setup is now available 

Product Summary 
PRODUCT: 

Pro Tools 2.02 
PRICE: 

Basic system $5,995 
System Accelerator $2,000 
4-channel expansion 
$4,000 
SYSTEM REQUIREMENTS: 

NuBus-equipped Mac, 8 
MB RAM, System 7.0 or 
7.0.1 
MANUFACTURER: 

Digidesign 
1360 Willow Rd. 
Menlo Park, CA 94025 
tel. (415) 688-0600 
fax (415) 327-0777 

EM METERS RATING PRODUCTS FROM 1 TO 5 

as a menu item, instead of having to 
switch to the old Pro Tools Setup appli¬ 
cation. A new application, Digidesign 
Audio Engine (DAE), now runs in the 
background. DAE controls the low-level 
recording and playback hardware. It 
also allows third-party programs access 
to Pro Tools’ underlying audio tech¬ 
nology. DAE also paves the way for 
Digidesign’s TDM 256-channel digital 
audio bus architecture and provides 
support for plug-in modules such as 
DINR (see sidebar “DINR Is Served”). 

CONCLUSIONS 
I use the system at a busy Chicago 
music-production company, where we 
create, record, and mix music, dialog, 
and effects for TV and radio advertis¬ 
ing. As long-time Sound Tools users, 
we initially purchased an 8-channel Pro 
Tools system (version 1.12 software) 
with high expectations. Unfortunate¬ 
ly, we were not happy with its perfor¬ 
mance. Two days after we installed ver¬ 
sion 2.0 software, however, we used it 
to produce a radio spot that would 
have been difficult and tedious, if not 
impossible, without Pro Tools 2.0. 
As happy as I am with the system, 

however, there are a few omissions that 
can be aggravating. First, there is no 
Revert command, and Undo is not 
available in all situations. If you change 
a number of things and regret it, you 
must close the session without saving 
changes, then reopen it. Second, I’d 
like to see a shortcut for adding tracks 
and for setting up a whole group of 
tracks at once, instead of having to 
repeatedly select “Add New Track” 
from the menu. 
Also, since the upgrade to version 

2.0, launching the program causes the 
Audio Interfaces to default to a sam¬ 
pling rate of 44.1 kHz, even if they were 
left at 48 kHz. This is easy to overlook 
if you’re not aware of it, because it 
didn’t happen before, and you gener-
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ally don’t expect that sort of parameter 
to change by itself. (How would you 
like it if your tape recorder changed 
speeds on you between sessions?) 
On the positive side, getting up and 

running with Pro Tools 2.0 is simpli¬ 
fied by an Installer program that places 
all of the Pro Tools software and sys¬ 
tem extensions in the appropriate fold¬ 
ers. A helpful instructional video is 
included with the package; I highly rec¬ 
ommend it to anyone installing a new 
system. 
Although it took a little longer than 

we would have liked, Digidesign final¬ 
ly has delivered the product we expect¬ 
ed from them, and more. With digital 
tie-ins to products such as the Lexicon 
NuVerb board, via the forthcoming 
TDM bus, we can look forward to the 
continued evolution of creative tools 
from Digidesign. 

Joel Fox is a creative member of 
the production staff at Libman Music in 
Chicago, purveyors of leading-edge music 
for radio, television, and film. 
Circle #439 on Reader Service Card 

Soundcraft 
Spirit Folio 

By Neal Brighton 

This well-appointed 

mixer gets a grip on 

live sound. 

pirit Folio, the new compact 
mixer from Soundcrah. re¬ 
newed my faith in the truism, 

“Good things come in small packages.” 
Designed for quick-and-easy live-sound 
setups, the featherweight (13.2 lbs.) 
Folio offers simple, accessible I/O and 
controls and literally can be carried to 
a gig like a briefcase, with its handy 
tote handle. 
The Folio is constructed with sturdy 

sheet-metal top and bottom panels, 
surrounded by a high-impact plastic 
frame. (The handle, positioned at the 
top of the mixer, is also made of high-
impact plastic.) All of the connectors 

s 

are solidly mounted on the main sur¬ 
face. The Folio’s pots and switches are 
fairly robust, but the faders exhibited 
some play. 
The external power supply utilizes a 

well-built transformer with more-than-
sufficient output. The connector seems 
uncharacteristically flimsy, though; I 
had to keep my eye out for clumsy 
musicians or other humanoids that 
might ungracefully remove the power 
supply from its connection. 
A pleasing battleship gray is the main 

color of the Folio, splashed with subtle 
reds, yellows, pale blues, blacks, whites, 
and fuchsias from the color-coded 
faders, switches, and knobs. The con¬ 
trols are well laid-out, easy to see, and 
easy to use. If the owner’s manual dis¬ 
appeared, you could suss out this board 
in mere seconds. 
I admit that when I first saw it, I 

thought the handle was goofy. Howev¬ 
er, the handle proved to be extremely 
useful both for transporting the mixer 
and for positioning controls at a con¬ 
venient angle when the board was 
placed on a flat surface. 

99 Tulip Avenue • Floral Park, NY 11001 
(516) 352-4110» FAX: (516) 352-0754 

•WS-500 
Modular 
WORKSTATION 

QUIKV^KL 
The Shape of 
Things to Come. 
OUIKUMC' has a stand 

for any application. 

QUIK-LOK"...“WORLDS LARGEST MANUFACTURER OF MUSICAL INSTRUMENT STANDS 

Send $2.00 for 
Quik Lok 
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Product 
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■ Miami ■ Ft. Lauderdale 
■ Orlando ■ Drum City ■ West Palm 

1-800-446-4ACE 
FAX: (305) 893-7934 

Toll Free Sales 
and Support 

No Grief 

30 Day 
Money Back 
Guarantee 

Free UPS 
Delivery 

No Sales Tax 
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■ Keyboards 
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■ Software 

■ PA 

■ Lighting 
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Club. Carte Blanche. 
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8 Channels 
$99.95. 

The one-of-a-kind MíníMÍXCr from Midiman. 
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Ultra-Quiet - .01 % Total Harmonic Distortion, 90dB S/N Ratio. 
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• SPIRIT FOLIO 

FOLIO FEATURES 
The 10x2 tabletop model I reviewed 
(12x2 tabletop and rack-mount ver¬ 
sions also are available) uses standard 
XLR microphone connections and X-
inch tip/ring/sleeve connectors that 
can be used as balanced or unbalanced 
line inputs. Channels 1 through 6 are 
full-featured inputs, while channels 
7/8 and 9/10 are shared stereo mod¬ 
ules with limited EQ and no XLR con¬ 
nections. The remaining connections 
(stereo inserts, mix and monitor out¬ 
puts, etc.) are X-inch. 
On the six full-featured channels, a 

single knob does double-duty as the 
mic/line preamp level control. The 
EQ section begins with a switchable 
(on or off), 100 Hz, highpass filter. 
This filter can be used to reduce low-
end rumble, and it’s a real treat on an 
inexpensive mixer. The highpass filter 
is followed by three bands of EQ—12 
kHz (fixed), sweepable mids from 250 
Hz. to 6 kHz, and 60 Hz (fixed) — each 
with a boost/cut range of 15 dB. It’s 
an impressive amount of EQ for such 
a small board. 
The Spirit Folio provides two aux 

sends, one of which can be config¬ 
ured as either pre-fader, or post-fader, 
with the push of a button. Each input 
channel and the aux send has a PFL 
feature. (This “solo” function is not 
solo-in-place; the solo signal will be 
mono, no matter where the instru¬ 
ment is panned.) You also can change 
the Folio’s line level to be either +4 
dBu or -10 dBV, another feature you 
rarely find on small boards. Global 
phantom power can be switched on 
or off. 

Product Summary 
PRODUCT: 

Spirit Folio 
PRICE: 

10x2 $495 
12 x 2 $625 
MANUFACTURER: 

Soundcraft/JBI. 
8500 Balboa Blvd. 
Northridge, CA 91329 
tel. (818) 893-4351 
fax (818) 893-0358 

EM METERS RATING PRODUCTS FROM 1 TO 5 

FEATURES • • • • < 

EASE OF USE • • • • 

SOUND QUALITY > < < • I 

VALUE • > > £ I 
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THE GIG TEST 
My production partner immediately 
commandeered the Folio to supple¬ 
ment the 4,000,000-year-old Acoustic 
P.A. system at his rehearsal studio. We 
simply plugged the mies into the Folio 
and routed the mixer’s outputs into 
two channels of the P.A. head, effec¬ 
tively relegating the Acoustic to power¬ 
amp service. Everything was set up with¬ 
in minutes, and the sound was abso¬ 
lutely crisp and clear. (It was the first 
rehearsal in which anybody could hear 
the vocals, but that’s another story.) 

Impressed with the Folio’s live chops, 

The Soundcraft Spirit Folio is a featherweight 

marvel, stocking many useful features into a 

compact frame. 

I used the board to mix some digital 
location recordings. I remained ex¬ 
tremely impressed. The Folio is clean 
and punchy, with plenty of headroom. 
For an inexpensive mixer, the EQ deliv¬ 
ered good sound and excellent tone¬ 
shaping capability. The 100 Hz roll-off, 
in particular, was handy when clean¬ 
ing up muddy signals. I also appreci¬ 
ated the Folio’s built-in 1 kHz tone gen¬ 
erator. This is yet another uncommon 
feature for an inexpensive, compact 
mixer, and it made checking and cali¬ 
brating recorder playback levels a 
breeze. 
My only complaint—and it’s an unre¬ 

alistic request for a mixer in this price 
range—is the lack of channel inserts, 
although there are inserts on the main 
L/R outputs. Channel inserts would 
have made live recording even easier by 
allowing insertion of dynamics proces¬ 
sors (typically, compressors and noise 
gates) to the signal chain. I became so 
accustomed to the Folio’s simplicity 
and sound quality that 1 kept wanting 
the board to do more. 

CARRY OUT 
Grabbing the Folio and flinging it into 
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PRODUCTIONS, INC. 
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• SPIRIT FOLIO 

a car quickly became an in-house joke. 
(“Yep, that’s my mixing console on the 
passenger seat.”) The Folio is so emi¬ 
nently toss-able—you just toss it in the 
car, toss it onto a table at the gig or 
rehearsal, and toss it into a corner at 
the end of the night—that it’s easy to 
consider it a toy. It’s not. The Folio’s 
sound quality and features make it a 
viable choice for a house or monitor 
mixer in a small house and as a live or 
studio keyboard submixer. While it cer¬ 
tainly is a conversation piece, the Folio 
also delivers serious sound. 
Circle #440 on Reader Service Card 

Sony TCD-D7 
Portable DAT 

By Daniel Kumin 

The one DAT to buy 

when you’re buying more 

than one. 

y now, DAT is far from a nov¬ 
elty. It has become a funda¬ 
mental tool of virtually all 

electronic music studios, from hobby¬ 
ist to pro. It’s also pretty much the de 
facto standard for mastering, referenc¬ 
ing, and demo-ing recordings. 
Sony’s TCD-D7 is a simple, compact, 

full-performance, mini DAT recorder 
that makes an ideal multipurpose sec¬ 
ond DAT or, in a pinch, a useful main 
mastering/archiving deck. The D7 is 
almost exactly the size of an analog cas¬ 
sette Walkman from a few years back: 
It’s roughly 5x4x1% inches and 
weighs just over a pound, yet it offers 
full digital-audio performance and the 
most important DAT features. 

LAY OF THE LAND 
The main control surface is on the top, 
with full transport controls and a com¬ 
pact LCD display. The front edge offers 
volume up/down buttons (pots are too 
bulky for the intensely miniatur¬ 
ized D7) and switches for the various 
modes. The right end supplies mic 
and line mini-phone input jacks, a 
line/headphone output jack, a record¬ 
level knob, and a mic-sensitivity switch. 
All the inputs and outputs are stereo, 
and the mic jack supplies non-standard 
phantom power for compatible Sony 

B 

mini mies. The opposite 
end holds a specialized, 7-
pin mini-jack for an option¬ 
al, optical, digital input/ 
output connecting cable 
($79.95). Alternatively, a 
coaxial, digital input-only 
cable ($59.95) uses the 
same port. You’ll probably 
need one or the other, as 
the D7 includes no stan¬ 
dard digital I/O ports. 

In fact, Sony’s principle 
method of cost-saving in 
the D7 design is just this 
sort of accessorizing. The 
unit runs on four AA bat¬ 
teries loaded into a remov-

The Sony TCD-D7 portable DAT packs impressive audio qual¬ 

ity into a tiny, inexpensive package. 

able holder on the back; an AC adapter 
($34.95) is optional. (A multivolt¬ 
age AC pack is a whopping $119.95.) 
There’s also a 12-volt adapter for auto¬ 
motive use ($39.95). Sony claims the 
D7 has about 3.5 hours of battery life in 
playback with alkaline cells, and up to 
four hours in Record if you don’t mon¬ 
itor over headphones. I found these 
numbers only slightly optimistic: With 
fresh alkaline AA batteries I got nearly 
three hours of playback, including a 
typical amount of track-seeking and 
rewinding. 
Another important option is the RM-

D3K ($169.95), which provides wire¬ 
less remote facilities, standard coax dig¬ 
ital I/O, and a control for unattended 
recording and/or playback. The RM-
TD7 ($79.95), which offers wired-re-
mote, transport-mode LEDs, volume, 
and 2-speed cue controls, is ideal for 
studio use. Importantly, both permit 
rewriting and erasing of Start-ID codes 
and adding them during playback. Out 
of the box, the D7 lets you write IDs 
manually in record (automatically while 
dubbing), but you cannot delete, add, 
or renumber IDs. 
The D7 is easy enough to use, though 

its controls are small and somewhat 
cramped. The deck sets no records in 
fast-winding—a DAT-90 tape took a 
minute end-to-end—but the transport 
keys work positively and relatively 
quickly. ID seeking was fast and 
sure, and there’s a 2-speed audible 
cue/review. The display is fussy and 
small, but well laid-out. It includes a 2-
channel, 11-segment, 50 dB-scale, in-
put-level meter; 4-segment battery 
meter; and several numerics and indi¬ 
cators. The window is tough to read in 
dim light, but you can use its blue back¬ 

light. This feature makes a large differ¬ 
ence in legibility, but cuts battery life 
significantly. Interestingly, the D7 
never shuts off; there’s no power 
switch. Instead, after a few minutes in 
unattended Pause or Stop, the tape 
automatically unwraps, and the back¬ 
light, if on, turns off. 

JAPANESE AUDIO KNIFE 
The D7’s multifunction nature is borne 
out by its several record modes. In addi¬ 
tion to normal DAT record/playback 
it also offers the little-known DAT LP 
mode: 32 kHz, adaptive PCM, with dou¬ 
bled record time (four hours on stan¬ 
dard 120 minute tapes) and surprising 
fidelity. It’s perfect for recording meet¬ 
ings, interviews (there’s an automatic 
recording time/date-stamping routine 
for these), or for archiving those old 
Buddy Holly LPs. I challenge anyone 
to tell the difference on such materi¬ 
al. The unit features defeatable auto¬ 
matic mic gain, with two modes (Music 
and Speech) for idiot-proof recording. 

Product Summary 
PRODUCT: 

TCD-D7 DAT Walkman 
PRICE: 

$629.95 
MANUFACTURER: 

Sony Corporation 
1 Sony Dr. 
Park Ridge, NJ 07056 
tel. (201) 930-1000 

EM METERS RATING PRODUCTS FROM 1 TO 5 

FEATURES • • • 

EASE OF USE > • • ( 

AUDIO QUALITY • • • • < 

VALUE > > > fl 
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Both modes work reasonably well. 
There’s also an automatic level-limit¬ 
ing function for headphone volume, 
which presumably extends battery life 
somewhat. 

In its normal SP mode, the D7 re¬ 
cords at DAT-standard 48 kHz when 
sampling from its analog inputs. With 
the digital input, it automatically clones 
the sampling frequency of the source 
(48, 44.1, or 32 kHz). It includes the 
SCMS copy-inhibit scheme, so only 
first- generation, digital-to-digital cop¬ 
ies are possible. 

Sonically, the D7, which uses 1-bit 
A/D and D/A converters, stands up 
amazingly when measured against full-
sized decks, supporting its fine specs 
(a frequency response of 20 Hz to 22 
kHz, ±1 dB; >90 dB dynamic range; and 
.008% THD at 1 kHz). I made several 
reference recordings, including CD 
dubs and multitrack mixes, on the D7 
and my full-sized, JVC studio DAT and 
was impressed by the lack of distin¬ 
guishing audio artifacts between the 
two machines. The D7’s analog input 
tracks were just a hair noisier than my 

studio DAT’s and seemed slightly re¬ 
stricted spatially, front-to-back, but that 
was pretty much it. There’s nothing 
that would discourage me from mas¬ 
tering a high-end demo or a serious 
reference on the little Sony. 
With $200 worth of accessories, the 

D7 can make a functional, if ergonom¬ 
ically delicate, primary DAT for a small 
studio, one that can also slip into a vest 
pocket for trips to another studio, sam¬ 
ple-acquisition, recreational travel, or 
what have you. (The D7’s alloy-resin 
chassis and simple leather case seem 
roadworthy enough, though not like 
using a hardshell case.) 
As a second deck for tape-dubbing 

and portable use, it’s a steal. At a street 
price of well under $600 for the deck 
and little more than $700 for a fully 
functional package, it’s an attractive 
mini and will fit in my Christmas stock¬ 
ing, no problem. 

Composer/writer Daniel Kumin 
covers consu mer and pro audio and video 
for numerous magazines. 
Circle #441 on Reader Service Card 

Hughes & Kettner 
Tubeman Preamp 

By Peter McConnell 

Ultra-clean, 

multipurpose, tube 

distortion. 

f the name Tubeman suggests 
an inexpensive, compact gui¬ 
tar box that allows you to 

carry your sound in your pocket, you’re
partially right. At $299, Hughes & Kett¬ 
ner Tubeman is reasonably priced, and 
it produces great tube sounds, with vir¬ 
tually no noise, in a small, portable 
package. But you will get the most out 
of this technically immaculate little 
preamp if you bear in mind that it is 
not a jack-of-all-trades, but a tube-dis¬ 
tortion specialist. 
The Tubeman preamp looks like a 

slightly oversized stomp box, with gain 
and master volume controls; a voicing 
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• TUBEMAN 

control that switches between Rock, 
Blues, Funk, and Jazz circuits; and Bass, 
Mid, and Treble post-gain tone con¬ 
trols. A Mid Boost switch gives you a 
beefier tone by boosting a large band 
above 300 Hz and rolling off above 2 
kHz. A stomp switch puts the Tubeman 
in true hardware bypass. The unit is 
powered by an external power supply. 

MORE OUTPUT 
All this seems pretty normal until you 
look at the back of the unit and find 
an instrument input and not one, but 
three separate outputs for a power 
amp, guitar amp, and mixer. This vari¬ 
ety of outputs makes the Tubeman not 
merely a stomp box, but a multipur¬ 
pose tool for adding tube distortion in 
a variety of different situations. 
Most people will use the Guitar Amp 

output first, putting the Tubeman be¬ 
tween instrument and amp to add an 
extra level of distortion during solos. 
The Guitar Amp output is quite bright, 
but slightly rolled off at the high end to 
provide the type of input signal most 
guitar amps are designed to accept. 
The unit’s tone controls won’t diminish 
the sound’s brightness as much as you 
might think, though. The idea here 
seems to be that it gives you all the rip 
and crunch you will ever need and lets 
you roll it off in your guitar amp, if nec¬ 
essary. 
The Mixer output mimics the sound 

of a closed-back, 4x12, Celestion-load-
ed speaker cabinet for recording direct¬ 
ly into a console. As you might expect, 
the Mixer output has a mellower sound 
than the Guitar Amp out. Keep in 
mind, however, that the Bypass switch 

Product Summary 
PRODUCT: 

Tubeman Guitar 
Preamplifier 
PRICE: 

$299 
MANUFACTURER: 

Hughes & Kettner, Inc. 
35 Summit Ave. 
Chadds Ford, PA 19317 
tel. (215) 558-0345 
fax (215) 558-0342 

EM METERS RATING PRODUCTS FROM 1 TO 5 

FEATURES 

EASE OF USE 

SOUND DUALITY 

VALUE * * * 4 

Hughes & Kettner s Tubeman preamp produces ultra-clean tube sounds, with separate outputs for 

a power amp, guitar amp, and mixer. The versatile stompbox lets you select between Rock, 

Blues, Funk, and Jazz circuits and apply bass, mid, and treble EQ. 

only passes the dry instrument signal 
through to the Guitar Amp output; 
using the Mixer or Power Amp output 
means always having the Tubeman 
active in the circuit. 
I found the Power Amp output the 

least useful because it is extremely bright. 
It’s meant for power amps driving cab¬ 
inets with 12-inch woofers and no tweet¬ 
ers, or to go to an existing amp head 
with a line input or effects return. If 
you have a full-range speaker system, 
the sound is too harsh. 

IMMACULATE DISTORTION 
The Tubeman really shines when you 
use it with the Mixer output in a re¬ 
cording situation. Every sound it deliv¬ 
ers, from Funk and Jazz to the most 
distorted Rock setting, is done with 
absolutely no noise. It is so clean I was 
able to use it as a vocal effect for re¬ 
cording, mixing in just a little of the 
slightly distorted Jazz sound to give 
vocals an Exciter-like sizzle. 
The Rock setting has a powerfully 

ripping distortion that ranges between 
modern metal and classic Marshall-style 

sounds. The Blues sound is punchy and 
warmer, and the Jazz and Funk settings 
are incredibly clean. There are large 
level differences between the different 
tube voicings, though, and the Rock 
setting is particularly loud. As a result, 
the Tubeman is a set-it-and-leave-it 
box. It is simply not practical to switch 
often between voicings during a per¬ 
formance—not even between songs, 
for that matter—because you will have 
to reset your gain and master controls 
from scratch. 

My one complaint is that it is diffi¬ 
cult to get extremely warm and bassy 
sounds without top end. But as I noted 
earlier, Hughes & Kettner’s Tubeman 
is a specialist. What it does, it does very 
well, with quality unmatched by any¬ 
thing near its price. 

Peter McConnell is a music-a-
holic who lives in Berkeley, California. When 
he isn't composing and designing music 
software for LucasArts Games, he sings and 
plays electric violin and guitar in the Bay 
Area band Lotus Eaters. 
Circle #442 on Reader Service Card 
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ELECTRONIC MUSICIAN CLASSIFIED AOS are the easiest and most eco¬ 
nomical means to reach a buyer for your product or service. The Classified pages of EM 

supply our readers with a valuable shopping marketplace. We suggest you buy wisely; 

mail-order consumers have rights, and sellers must comply with the Federal Trade 

Commission, as well as various state laws. EM shall not be liable for the contents of 

advertisements. For complete information on prices and deadlines, call (800) 544-5530. 

EMPLOYMENT OFFERED 
ATAYATAYAYAYAYA 

Let the government finance your 
new or existing small business. 

Grants/loans to $500,000. Free 
recorded message: (707) 448-0270. 
(NS9). 

BOOKINGS! The Intern'I. Assn, of 
Performing Artists has over 1,100 
affiliates nationwide. Design a tour, 

get press releases in over 100 

cities and 750 FM stations. Demos 
& picture of your act on worldwide 
BBS. Agents contact YOU by elec¬ 

tronic mail! Send $4.95 for mem¬ 
bership kit to: IAPA, PO Box 788, 
Gatlinburg, TN 37738. 

American Pro Audio 

Digidesign • Opcode • Otari 
Roland‘Korg* Prodisk 
Yamaha • Fostex • Dolby 
Soundtracs • DDA • Ramsa 
Trident • Neumann • Tannoy 
Eventide • TC Elect • Summit 

Great Prices!!! 
Digital Workstations • Software 

Keyboards • Recorders • Consoles • DAT 
Leasing and financing. 

1-800-333-2172 

EQUIPMENT FOR SALE 
AYAYAYAYAYAYAYA 

SYNTHE-SOUND Musical Products, 
Box 15. Chalfont. PA 18914. Free 

catalog OR Catalog on Disk., $2, 
specify disk type. Eng. Services: 
Kawai, Waldorf, etc. Sales: Belden/ 

Swithcraft inventory clearance; used 
equipment; MIDI cables: 5-ft., $3; 
10-ft., $4 Send or Call (215) 230-

9926 Hotline. 

DONT GET BEAT 
When you need equipment call 

8TH STREET MUSIC 
(800) 878-8882 
Rnladelptia's Largest Museal 

Instrument Dealer!!! 
8th Street Music, 1023 Arch St. 

Philadelphia, PA 19107 

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. 

Electronic Bow For Guitar 

To Order call (213)687 9946 viSA/MC CheckAO 
Heef Sound Products 611 Ducommun St LA, CaM 00012 

MIDI ENGINE 

For your next embedded MIDI project. 
8OC31 micro development system with 
A/D. LCD. LED Display. Keypad and 
Kitchen Sink Kit. 
. only 

STAGE F1.FCTROMC.S INC. 

2IO WEST AVENUE 

DEPEW. NY 14043 

(7161 6X4-1090 FAX (716) 6X4-1091 

$295.""; 

SEI 

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, O' 

fax for prices & details. Caruso 
Music. 20 Bank St., New London, 
CT 06320, USA (203) 442-9600. 
fax (203) 442-0463. 

FREE MIDI ADVICE—Kurzweil, 
Digidesign, Tascam, Korg, Roland, 

E-mu Systems, Akai, TOA, JBL, 
Lexicon, Mackie, DOD/DigiTech, 

AKG, Crown, Panasonic. Ramsa, 
Fostex, Carver, and more! Macintosh 

and IBM software and interfaces. 
We sell all brands of MIDI-based 
music and recording equipment, plus 

have knowledgeable, helpful peo¬ 

ple! We take trade-ins! Sweetwater 

Sound, Inc., 5335 Bass Rd., Ft. 

Wayne, Indiana 46808. (219) 432-

8176. 

TIMELINE MIDI METRONOME Do 
you perform with sequenced music? 

Would you like to concentrate more 
on the music and less on the beat? 
Drummers—is keeping the beat a 

chore? If so, TIMELINE is THE 
ANSWER! Intuitive Arc Display, 2 
MIDI INs, 4 MIDI THRUs, MIDI Line 

Checke', Exclusive "Click Point" 

LEDs. Know where the beat is, 
ar a glance! (800) 448-MIDI. 

Sound Deals, Inc. 
Special sts in Samplers, Synths, Pro 

Audio, Analog & Digital Recording, 

Effects, Drum Machines, Computer 

Software/Hardware & more! 

(800) 822-6434/(205) 823-4888 

Sound Deals, Inc. 
230 Old Towne Rd. 

Birmingham, AL 35216. 

/ LIGHTING CONTROLLERS 
USER CONFIGURABLE 

ALL MGDCLS A 
1800 WATTS /y 
CL-3/1500 3 • $199.95 

CL-4/1800 4 • • • • • 1249.95 

CL-6/1800 6 • • • • • $329.95 
• PRICES SHOWN ARE CONFIGURED AS MIDI 

Com pu Lite 
CONCEPTS 

1*273 • MOHooorkad • NtwWMO • 000 388-II15 

no^n «ou MiEiib 

G 
PROFESSIONAL SYSTEMS 

“One for the Road” 

Rack mounted Computer Systems 
Designed to your spec’s. Loaded 
with your choice of the latest 
software. Call or fax for a free 
estimate. 

(702) 438-2422 
FAX: (702) 437-4459 

GREAT DEALS! 
Used Audio/Video/Musical 

Equipment. In Stock! 

Top Brands like: 

Yamaha, Ensoniq, Akai, 

E-mu, Sony, Panasonic, 

Tascam, DBX, Neumann, 

AKG, and Many, Many More! 

CALL or FAX for our 

Catalog/Listing and SAVE! 

AVR 
Audio Video Research 

(Boston) 

(617) 924-0660 

fax: (617) 924-0497 

(Connecticut) 

(203) 289-9475 

fax: (203) 291-9760 
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CLASSI FIEOS 
New, Used, Demo Equipment. 
Largest selection of digital/ana-

log recorders, consoles, outboard 
pro tools. Session 8, Macs, DATs. 
CD recorders, tube gear, 24-tk. 
recorders. Trident, Tascam, Otari, 

Soundcraft consoles. Genelec, 
KRK, Tannoy, JBL monitors, 

Apogee converters, samplers. 
Lexicon, Sony processors, 
Eventide H3000. Microlynx syn¬ 
chronizer. Equipment leasing/sys-
tem-design specialists—new and 

used components. Call for cur¬ 
rent fax listing of equipment. 

EAR Professional 

Audio/Video 

(602) 267-0600. 

ROGUE MUSIC—The world's 
largest dealer in used electronic 

gear. Sample prices: Emax III, 
$2,995; SP12 Turbo, $725; EPS16+, 

$1,495; D110, $350; SBX80, $595; 
D550, $895; MKs80, $1,195; 
Tascam, 38, $1,295; HR16, $179; 

MMT8, $179; R8, $450; TF1 mods. 
$175; RX5, $375; TX81Z, $250; 
1040ST, $350. We buy and do 
trade-ins, we ship COD or take cred¬ 

it cards. All gear warrantied for 
three months.We handle most new 
lines. We buy and sell used com¬ 
puters and software. Sound Tools, 

Pro Tools, Sample Cell, Performer, 
Vision, Alchemy, Cakewalk. Cubase. 

etc. Call or write to get on our mail¬ 
ing list: Rogue Music, 251 W. 30th 

St., NY, NY 10001. (212) 629-5073; 
fax: (212) 947-0027. 

APO or FPO as a mailing address? 
Then call, write, or fax our special 
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 

WORLD S SMALLEST EQUIP. DLR 
LOW OVERHEAD, LOWER PRICES. 
R-8, $375; QuadVerb. $275; SR-16, 
$200; M-1, $800; MC-50, $425. 
ART, DOD, BBE, etc. Call for cur¬ 
rent prices. TELESIS (714) 998-3001. 

Casio Pro Gear— Expand your 

MIDI horizons—Super Affordable 
MIDI SAX priced under $100. Also, 
VZ-1 synth, VZ-10M Modules. FZ 

Samplers & complete sound 
libraries. All in stock. Call C.E.C. 
(414) 784-9001. 

INSTRUCTION 
▲▼▲▼▲▼▲▼▲▼▲▼▲▼A 

XTRA-GATE 
Ç j n 1 . Complete Noise Gate Kis I 

Epgj (4(^1, $40 1 $5 Shipping 
per order. $10 Foreign. Rack 

Encore chassis also available Free Info 
•PRODUCTIONS (CA add 7.5% tax) 
c  PO. tox 7945, Sente Rom. CA 95407 U SA 

MidiVox® Factory Direct 
(800) 433-MIDI (6434) 

Growl a trumpet-Croon a sax 

Hum a bass-Scream a guitar 

Laugh a clarinet-Yell a cello. 

2 yr. warranty. $2,495. 
MC/ VISA 

Music Engineering Technology, 
Bachelor of Science Degree The 
only program in the country where 
you can learn MIDI from A to Z, syn¬ 

thesizer and sampler hardware and 
software design. Fully equipped 

individual MIDI workstations. 
Careers for music, electronics, and 

computer industries. Accredited. 
Cogswell Polytechnical College 
10420 Bubb Road, Cupertino, CA 
95014 (408) 252-5550. 

Dr. Maury Deutsch: Symphonic 
composition, modern arranging, 
Schillinger, multimedia, improvisa¬ 

tion; applicable to computer elec¬ 

tronics, films, TV, theater. Send for 
cata.og: 150 W. 87th St., NY, NY 

10024. (212) 724-4722. 

MIC-HEAVEN 
tlj Tu«, CMbnw, 

«wuæootvn 
Wt. V. « AM KMU. M «4 UOtLMI HI 

MO Oil CW CW. 4!* TMSCNV UC& OtfOOVt WK UCS. 
Of«TE»TOO«4M®WZXKXW > I *»04X074« n to w 

atKXßßootM «, uooules 
Call 201-656-3936 or Fax 201-963-4764 

Teach yourself how to play key¬ 
boards with an IBM PC. Use Fast 

Fingers® MIDI Keyboard Lessons. 
Call (800) 327-0209, or write: Fast 
Fingers® Music Software, Dept. 
EM10, Box 741, Rockville Center, 
NY 11571. 

Learn Cakewalk and Cakewalk 
Pro without the manual. Our 
video shows you all the tricks. 

Send $34.95 + $3.50 S&H to: 
Multimedia International, PO 

Box 260786, Tampa, FL 33685. 
(800) 859-3346. 

Be a recording engineer. Train at 
home for a high-paying, exciting 

career, or build your own studio. 
Free information Audio Institute 
of America, 2258-A Union St , 
Suite F, San Francisco, CA 94123. 

Learn keyboards by video with Talc 

Tolchin. 6-volume series. Billboard: 
"Highly recommended." Keyboard: 

"Could help absolute beginners 
start sounding good fast." For more 

info: Forte Productions, PO Box 
325 E, San Geronimo, CA 94963. 
(415) 488-9446. 

SIGHTREADING MASTER TUTOR 
Revolutionary Macintosh music 
trainer for beginners to advanced 
players; $30. Joining LICKS and DIC¬ 
TATION, from SoundWise, PO Box 
3573, Portland, OR 97208-3573. Tel: 
(503) 626-8104. 

PARTS & ACCESSORIES 
▲▼▲▼▲▼▲▼▲▼▲▼▲▼A 

Los Angeles Recording 

Workshop Hands-on audio and 

video training. Housing and 

financial aid available. 12268-EM 

Ventura Boulevard, Studio City, 

CA 91604. (818) 763-7400. 

Frustrated 
with owner's manuals? 

Uet a 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 

IN-U-WINDOW TRANSPOSER 

IDEAL TOOL FOR INSTRUCTORS 

FOR BOTH GUITAR & BASS. 

Send $4.95 (No Cash) to: 

Jeff Norsworthy, PO Box 86, 

Ahwahnee, CA 93601. More to 

come! Master Scales & Chords! 

Order Now! 

röfGftÄL RECORDÜIG I 
I tHXTIWtTSTCUS I 

encawe 

BtEfJlLWa« 

SCSI DRIVES 

SOUNDS S 

157 
CM 

11717 
174 

EPS4XÄCS 
HHW1JMRAM 
Aka S1000 8MB RAM 
AJ<aS9501MPCSOI 
ASR101K2000 RAM 

1125 ELEVENTH STREET 
RAMONA, CA 92065 

sauno 
LOGIC 

[orders 800/753-6668, 
I FAX 8 19/785-4170 

MjèM^CATALOG 1 
& INFORMATION^ 1 

619/789-6568 

44RCO-ROM(2r) IN 
ION 

fi4i 0»«* NufcSound 547 
CArMftlwWMm 247 
MXSMDIPacteiy 287 
MOI VF HOI Cowl II 
Lytopl8DIIF(Pg) 17 

ÍSÕFTW^ KTiTW 

BOXES 

[MULTMEDiAl (DAT) 

Factory-direct flight cases for key¬ 
boards, guitars, lights, amp racks, 
utility trunks, etc. Best quality, low, 

factory-direct prices. Custom orders 
shaped in five days or less. Sound 
Engineering (800) 837-CASE. 

MIDI Mergers 

$59 
MIDI IkhM'«J I Out 

• 1-In 2-Out MIDI Thru Bones Only $29 
• MIDI Mappers Only $59 
• Custom MIDI Processing Solutions... 

Call 1-800 561 MIDI16434) 

MIDI & Solutions Inc. 
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CLASSI FIEOS 
PUBLICATIONS & BOOKS 
▲▼▲▼▲▼▲▼▲▼▲▼▲▼A 

HOW TO CHOOSE 
Your New Digital Multitrack 

Tape Recorder" 

SAVE Money. Learn what questions 

to ask before you buy. Primer for 
novice or pro. $9.95 U.S. to: Future 
Sales. PO Box 2077, Redmond, WA 

98073. 

Books.Tapes,Hideos 
Get our free catalog 
featuring resources on 

*MIDI • Instrument-specific guides 
• 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 

IBM BUS/MUSIC INTERFACING 
A very PRACTICAL Manual of the 
how and why of interfacing to the 
IBM (or clone) with Music/Sound 

Generation Applications. Complete 

details on board design, program¬ 
ming of Parallel Interface, Timer 

chips, A/D, D/A, and much more! 
Complete, detailed examples in¬ 

clude Programadle Waveform Ge¬ 
nerator, Precision (1 Hz) Audio Sine 

Generator, Programmable Audio 

Filter, Programmable ADSR, etc. 
Lots of detailed schematics and pro¬ 
gramming examples in Basic and 

Pascal. Price includes floppy with 
all software and complete manual 
(180 pgs.). $39.95. Send to AFS, 91 
Point Judith Road, Suite 211, 

Narragansett, RI 02882-3445. 

BECOBDING SERVICES 
▲▼▲▼▲▼▲▼▲▼▲▼▲▼A 

••A great deal!**Real-time cas¬ 
settes—Nakamichi decks, chrome 
tapes—the best! Album length 

$1.50/100. On-cass. printing/inserts 
avail. Grenadier, 10 Parkwood Ave., 
Rochester, NY 14620. (716) 442-

6209 eves. 

Your DAT masters DIGITALLY 
converted to CD, Quick service. 
Only $74 U.S. per 44.1 or 48 kHz 

tape of up to 63 min. For complete 
details fax (613) 739-4882, or write 
Shark Fin Digital, PO Box 40068, 
Ottawa, Canada, K1V 0W8. Tel: 
(613) 739-4610. 

DEMOS WANTED—Pop, Rock, 
Alternative, R & B. We include your 
music in CD sampler at no expense, 
create industry awareness and a 
better chance to get signed. Send 
4+ song demo to JK Jam Music, 
Saratoga Mall, Saratoga, NY 12866. 
(518) 584-9020. 

DO YOU NEED SMALL QUANTI¬ 
TIES OF CDs? First one $75. 
G'aphics available. Call/wnte for Free 

info. PO Box 69113 Seattle, WA 
98168. (206) 824-3641. Attn: MAH. 

FREE CASSETTE DUPLICATION 
Real Time—Ships/3 days—BASF. 
Order 90 and get 10 FREE! 100 C-

30's for $113 w/boxes. WE WILL 
BEAT ANY ADVERTISED PRICE! 

Accurate Audio Labs, Inc. (800) 
801-7664. 

••Cassettes duplicated •• The 

highest quality cassette duplica¬ 
tion. Custom-loaded blank cas¬ 

settes. Lowest prices. Visa/MC 
accepted. Call or write: Cup of Water 

Productions, 13780 12th Road, 
Plymouth, IN 46563. (800) 242-2015. 

Your music on CD! Single-copy 
CDs made from your recordings. 
AFFORDABLE! Craig Howard Pro¬ 
ductions. PO Box 81. Masonville. 

CO 80541. (303) 223-7769. 

From DAT to Disc. 1 x 1 copies of 

your master tape to Orange Book 
standard CD. 48-hour turnaround. 
Integrated Digital Systems 1310) 
478-4264; fax (310) 444-9224. 

SOW a 

• FREE Graphk Design » Reedy In 3 Weeks 
Major Label Quality • Money Back Guarantee 

DISC MAKERS j 
. 1-800-468-9353 J 
Ik Call today for our FREE 

full color catalog 

I” 500 CDs and 
500 Cassettes 

* $2,490 

Need A Few CDs 
Made? 
We Do It 

For Much Less Than You 
Would Expect! 

CD Recording Service includes: 
► High Quality Marking on Disc 
► Sharp Color Insert 'or Jewel Box 
► Noise Edited Out Between Cuts 
► Digital Sample Rate Conversion 
► Standard Shipping rw 
* Unconditional \ \ 
Guarantee \ \ 

Sound CoNCEm^"”*”" 
FREE Brochure \ \ 

(J10) 796-0424 x-135 

INDEPENDENT ARTIST/PRODUC-

ER? Got CDs/tapes of original music? 
Sell them via a new National Music 

Distribution Co-op! Send $3 (refund¬ 

able) for info packet to: DSP, R.R .11, 

Box 590, Rapid City, SD 57702. 

FINANCING AVAILABLE FOR 
YO JR OWN CD—Call now to find 
out how you can release your own 

CD and make easy monthly pay¬ 
ments. Call Music Annex toll-free 
(800) 869-0715, ext. 230. 

Accurate Tape Duplication 
Excellent cassette sound at the 
best prices. Complete packaging 

and blank tapes also available. 

Visa/MC accepted. 5455 Buford 
Hwy., Suite B203, Atlanta, GA 
30340. (404) 451-0532. 

US'Mott Complete 
Audio Manutactirine 

500 CD s - $1,770 
RILL GRAPHICS FAST BfUVHY! 

Everything included • 1630, Glass Master. 
B W Front & Tray Cards. Typesetting. Lay¬ 
out. CD Label. Jewel Case & Shrink-Wrap 

SPECIALS -
With This Ad Only1

50012* Vinyl $995 
Complete 12" Single Package 
Direct Metal Mastering, Test, Label 

Layout & Printing, Plastic Sleeve, 

Die Cut Jacket & Shrink Wrap 

500 CasSingles - $690 
complete with FULL COLOR O-Sleeve 

tvorything mclurted ■ Test, Typeuetting 

& layout. Full Color 0 Sleeve 

L Shrink Wrap (u n Mal 

r 500 Cassettes - $595 
conmute until COLOR J-Card & Norelco Box! 
Everything included • Test. Typesetting 

& Layout. Full Color J-Card. 
i Norelco Box & Shrink-Wrap no so ■«.) 

I mt Panes bi rae bMtalhy;] 

Call For Our Comolete Catalog 

EUROPADISK'LTD. 
75 Varick Street, New York, NY 10013 
rr (212) 226-4401 FAX (212) 966-0456 

AJDIOPIftf 

QULUTT 
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CLASSIFIEDS 
RECORDS, TAPES & CDS 
▲▼▲▼▲▼▲▼▲▼▲▼▲▼A 

DAT Tape, CD Blanks, Cassettes 
DI 5 DATs from $4. CD Blanks, 
$28, Labels (many colors). Boxes, 

"J" cards, DAT storage systems, 
IBM/Mac label programs. MCARD/ 
VISA Money-Back Guarantee! 
(800) 321-5738. Cassette House. 

.Frw 

Wewi SMos S Graphics 

■ 100 Pc. Minimum"^, 

- FREE Graphic Design 

•Full Color or BM 

• Packages or Pieces 

■ Money Back Guarantee 

Anything Audio«Video 
3 cassette a CD Manufacturing | 
« Any length Blank Cassettes S 
2 Audio. Video Supplies £ 
g Any Size Orders Warehouse Prices | 
Si Visa • Mastercard Discover » 
g 800-483-8273 (800-GUD-TAPE) = 

^TIIEWAOIIISE 
2071 -20em Emerson St. Jxfcsonvllle. Fl 52207 ■ 9M-399-0424 

Total Tape Services 
639 Cleveland St Clearwater, FL 34615 

CD MASTERING • major label 
quality at local band prices. 

Starting at $300 
San Diego 6H-267-0307 

l-BOO-82«-«537 Fax 618-267-1339 

COMPACT DISCS 
REAL-TIME CASSETTES 
duplicated on the largest KABA 

System in the Southwest. 

“Quick turnaround, low prices!" 

MasterCard and Visa accepted 

(214) 630-2957 
Crystal Clear Sound 

4902 Don Drive. Dallas. Texas 75247 

3M AGFA AMPEX SONY 
Audio, video & digital tapes 
Sony Professional Pro Audio, 
Neumann, Sennheiser, B & K, 

Shure & Crown Products. 
R & M PRO AUDIO 

691 10th Ave., SF. CA94118 

(415) 386-8400/Fax 386-6036 

SOFTWARE & PATCHES 
AVAVAVATAVAVAVA 

1 OOO CD's from 

MASTERING GRAPHIC DESIGN 
SONIC SOLUTIONS PRINTING 
SONY1630 PACKAGING 
1 -800 4CDAUDIO 
213/655 4771 • lax 213 / 655 8893 
8455 bcverly boulevard • suite 500 
west Hollywood • ca • 90048-3416 

• Workstation Sequences 

• GM/GS • Standard MIDI File 

With Our Quick Play System, 

Just Learn the Lyrics!! 

Call for Demo Disk & List. 

Music & Lyrics Now Available 
51 Charter Oak Dr., 

Newtown Sq., PA 19073 
Orders (800) 3-LB Music 
Tech Support: (215) 356-7255. 

CANADIAN SOUND CANVAS 
User Group. 101 page tutorial man¬ 

ual. SC sequences. Demo pack 
available, $10. MARTUNES, 4845-C 
Linden Dr., Ladner, BC V4K 3A2. 

(604) 940-8494. 

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 Pro¬ 
ductions, Inc., PO Box 22681, 
Milwaukie. OR 97222. (503) 659-
3964 or (206) 254-3187. 

Best of the Real Book Jazz 
Sequences—IBM, Roland, Korg, 
Ensoniq & Alesis Sound Mind. 

About $0.30 per song. Send for free 
list; 160 songs $50. Robert Williams, 
520 N. Pegram St., Alexandria, VA 

22304, or call (703) 370-2943. 

HOLOGRAMOPHONE’S 

H 
CHORD 
NOTE-WAVE ARPEGGIATOR 
REAL-TIME CYBERINSTRUMENT 
COMPOSITION AMPLIFIER 
RIFFING, JAMMING 

F=>OWERtool 
SOUND EFFECTS GENERATOR 
DRUM/SEQ PATTERN MAKER 

60 SCALE MIDI HARMONIZER 
IBM AMIGA DEMO/VIDEO AVAILABLE 

$149 212-529-8845 

REAL LATIN SEQUENCES avail¬ 
able for most popular computer and 

sequencers. All GM. Write or call: 
LATINO SEQUENCES, 5011 SW 
139 PL, Miami, FL 33175. Ph/Fax: 

(305) 559-9102. Orders: (800) 322-
2508. 

Mac Owners Visual Music™ A 
Software tool that allows painting, 
animation, and control of Visual 
Graphics via MIDI data. Explore 
mazes of MIDI imagery, dive into 

instantaneous visual feedback of 
your musical creation.... 

Free demo disk. Ancestors, 6830 
NE Bothell Way, Suite C-312, 

Bothell, WA 98011. Tele. (206) 

367-0795. 

COMPUTER MUSIC PRODUCTS 
FREE catalog offering popular MIDI 

software/hardware for IBM/PC 
musicians. OrderLine (800) 578-
5507. Questions? HelpLine (813) 
751-1199. Great prices & selection! 

ATARI* PC 
SPECIALISTS 

*SALES*REPAIRS*UPGRADES* 

(310)867-0626 
Falcon 030*D2D for Atari & PC 

MUSIC*DTP*HARD DRIVES*Accs. 
Mid-Cities Computers 9406 Flower St. 

Bellflower, CA 90706-5706 

ENSONIQ OWNERS Convert 

sequences to/from Standard MIDI 
Files on IBM-PCs. Each package SQ-
80, EPS/EPS16, VFX-SD/SD-1, SQ-

1/2/KS32, TS-10, or ASR-10 costs 
$54.95 Alesis, Korg, Yamaha avail¬ 
able. Visa/MC accepted. Giebler 
Enterprises, 8038 Morgan Road, 
Liverpool, NY 13090 (315) 652-5741. 

A] 
Upgrade To 

N O T A T O R 
LOGIC 

A limited time direct offer: 
Notator Logic Atari 

(a $699 value) 
Plus EMAGIC's new 

Soundsurfer Librarian 
(a $199 value) 

Upgrade From: 
Notator (ah versions) only $299 
Creator (All versions) only $450 
Alpha only $479 

Added Bonus - Notator users 
will still be able to use Notator 
SL along with Notator LOGIC 
Atari (not on TT or Falcon). 
Creator and Alpha users can 
purchase Notator SL and a 
manual at a minimum charge. 

Crossgrade to LOGIC for the 
Macintosh for the same price 
(without Soundsurfer). 

For more information on 
Notator Logic, Soundsurfer, 

and this special bundle 
PLEASE CALL 

1-800-553-5151 ¡ensaniq 
U.S. Distributor of EMAGIC Software 
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CLASSIFIEDS 

VIA MODEM 708-949-MIDI 

Ové' ’90 banks1

LUULJOI 

SY77 

THE MOST USEFUL CONNECTION 

_SINCE THE MIDI CABLET_ 

Sample disks as low as $3 per disk! 
_Write tor FREE EPS-ASR list! 

-..---'Onin* M»nufKlure< Support From 
NEED HELP? hkih sprcD ’.’StíSS! 

ENSONIQ KEYBOARD? Impeccable 
patches and samples that one 
reviewer called "by far the best I've 
seen. Ever!" Free catalog. Syntaur 
Productions. 2315 Mid Lane #44, 
Houston, TX 77027. (713) 965-9041. 

Ensaniõl Owners! 
EPS16+ Samples (ASR1O ready) 

Vintage Analog Sets: 
• Yamaha CS • OB Matrix 
•Prophet VS • Jupiter Ô 
• MiniMoog • Op-0 
• Prophet 5 • Analog Drums 

• Roland D5O • Korg M1 
$49/set (20+ samples per set) 
Sxeptical? try our sampler disk $5 

Memory & 3.5" Diskettes ... call 
aod $2 shipping per order. sampler = $0 

*The Perfect Loop* 
1022 5tone Mill Wav r

~=- Lawrenceville, GA. 30245 
— 4O4-339-39Ô1 

TRAN TRACKS 

350 5th Avenue #3304 NY NY 10118 

IDI SEQUENCES 
TRAN TRACKS -quality service, great price». 

& a large selection of popular songs. 
Al computer formats and most dedicated 

sequencers supported 

ORDERS: 1-800-473-0797 :
Fax: (201)303-0797 
Technical Support: 
(201)383-6691 
Major credit 
cards 

TRYCHO TUNES] 
PERFORMANCE SEQUENCES -

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) 696-3577 
FAX (714) 696-3571 

South Point Sounds offers MIDI 
Sequences, gig proven. Tran¬ 

scriptions & Arrangements. 
Formatted for Standard MIDI Files 

to be played on General MIDI only. 

77-6452 Alii Dr., #303, Kailua-Kona, 
HI 96740 (808) 329-6533. 

SOUTHWEST CHRISTMAS—songs 
in steamroller spirit. Sequences avail¬ 
able for IBM. Samples on C-30 cas¬ 

sette; $5. GRQ Enterprises, PO Box 
1078, Jamul, CA 91935. 

Jazz Combo for Sale Well, almost. 

Get our new release of improvised 
jazz music recorded on General MIDI 
computer disk. A full hour of music 

for $29.95. Info, demo cassette: $5; 

refunded w/purchase of MIDI disk. 
Musicraft Studio, PO Box 1272, 
Laurel. MD 20725. (301) 604-6297. 

501 4<h Smet S.L • BudoiUw-the-Sa, OR 9741 1 • USA 
W3-M7-4700 • FAX: WJ-M7416) • Order Une (800) 266-M75 

E-mu Emax 11-100 banks (Packed Full) 
Erwrniq EPS-16/ASR-10 - Over 240 Megabytes 

Kurzweil K2000 - 500 Megabytes 
Peavey SP • 500 Megabytes_ 

4 Sampling CD’s - $99“ 
Killer Loop* 4

Rap • Techno • Ruw 
Induitnzil • House • Rock 

With the help of Producet/Songwriter Chru Lang we've g 
come up with Volume 2 oí Chris latest work. 150 loop» 
and I/O samples that »ere used tn creating the loops. 

Classic Kevs/Vintage Synths 
Hammond Bls. Vox Organs, MOOG Modulât, Oberhetm 

SEM s, Mellocrons. Chamberlins, Fender Rh.xies, Arp 2600. 
Jupiter 8. Prophet 5. Clavtnet. Vocoders, and many more! 

Multimedia Artists™ 
Quality GM MIDIFILES (We Promise) 

Oldies, Soft Hits, Swing 
Jazz, Romantic, Show Tunes 
Contemporary Christian 

Praise and Worship 
We promise QUALITY. Our MIDIFILES 
sound better. More feeling. More style. 
More QUALITY. Call for Free cassette. 

The Parker Adams Group 
12335 Santa Monica Blvd. #124 

Los Angeles. CA 90025 

310-450-2175 

KIDNEPROl 
KID NEP RO IS THE PA TCH KING ! 

shcehmorequal/ty sounds for more instruments 
THAN ANYONE H THS "TIRE UHVERSEI 

KORG-
01W SERIES 03WR 
ALL WAVESTATIONS 
T SERIES M1 
M1R M1REX 

CASIO-
ALL CZ & VZ SERIES 
FZ1 FZ10M FZ20M 
OBERHEIM-
MATRIX-6 6R 

NcwBrtMMi. KURZWEIL K2000 

AVAILABLE FORMATS. 

1000-XPANOER 
• OB8 OBXA DPX1 
SEQUENTIAL-
PROPHET-5-10 
VS-2000 2002 
KAWAI-
K1 K1R K1M 
K4 K4R 
ENSONIQ-
MIRAGE EPS EPS 16+ 

ASR10 ESQ1 SO1 
EMU-
EMAX EMAX-2 
ENTIRE PROTEUS 
SERIES SP1200 
AKAI-
S900 S950 S1000 S110C 
S2800 S3OOC S32O0 S01 

ROMS-RAMS CASSETTES-DATA SHEETS-ALESIS 
OATA-DISK-M AC* ATAR I-IBM AUTHORIZED DEALER FOR 

MOST COMPANIES W« mH HARDWARE too. 
■ ••• Write or call lor fflfE catalog. 

M3R DS8 707 
EX DW8000 I 
EXPOLY800 
POLY 800 2 i 
ROLAND- I 
JV80 JV880 
.D0OO JD990 U20 
ALL D SERIES 
U220 MKS70 
MKS80 WS50 JX8P 
JX3P JX10 JUNO-1 
JUNO-2 JUNO- 106 
HS60 JUNO 60 
JUPITER 6 JUPITER-8 
YAMAHA-
ALL SY. TG. DX AND 
TX SERIES PLUS 
V50 AND FB01 

KID M-PRO PRODUCTIONS • P<> BOX 360101 
(DEPT E» BROOKLYN. NY 1123« • 7II-O42-78O2 

• 2 1 2 62» 3708 • FAX:2l2-M7-««27 • 

'JS IMO- FORE CNStO-AMEX WM-MC -oeCOVtn- COO OKI 
The PATCH KING has it all! 

Rhyme software: Type in a word, 
and the program lists the worefe 
that rhyme. 
Only $19.95 • $3 s/h 

Please specify: 

• Windows 
• DOS 
• Macintosh (System 7 only) 

• Apple lle/llc 

Also specify disk size: 
• 3 %" 
• 5’/4" 

Please send check or money 
order, payable to Doyle Bare 
28004 S. Western Ave., #309, 
San Pedro, CA 90732-1271. 

Unequalled KURZWEIL K2000 
sonic experiences. 75 new top¬ 

quality patches on 3.5" diskette: 
$30 + $2.50 S&H. Send check/MO 
or inquiry to: Focus Research Sound 
Design, PO Box 480844, Denver, 

CO 80248. (303)458-7154. 

WAVESTATION EX/AD/SR — 
three new patch libraries: "Pro¬ 
gressive Keys, Lights, Camera, 
Actionl" $24.95 ea.. Avante-Garde 
Textures, $39 95 ROLAND D-70 
three volumes, $19.95 each. E-mu 

Pro/cussion—"Technoid Dance,” 
64 stacks, 8 kits, $24 95 DIGITAL 
INFORMATIVE DATA Dept E10, 
PO Box 4653, Ottawa, ON, K1S-
5H8, Canada (613) 738-2898 

SEQUENCES 
Finest Sequences 8. Documentation Available. 

Most Computet 8. Dedicated Sequencer Formats 

DAT L Cassette Format 

This Week's Top IO Country Hits 
All for only $49.95 
Orders: I-800-844-4785 

Technical Support: I-803-293-4598 

Ask About Our Membership Plan 

TrackBusters, Inc. 
600 Whispering Hilis 
Suite O-7 
Nashville. TN 3721 1 

Give Your Act 
A Good Kick In The Gas..' 

Now In Our 3rd Year 
Over 4,500 sequences with 
that "off-the-record" sound 

485 Clanelll St. Tracy. CA 95376 

FREE 
CATALOG 

Pop - Classic Rock - Jazz - Country 
Standards - Big Bands - Gospel 

PhiK 
Wood 

(800) 593-1228 
inti (209) 852-0225 Fax (209) 852-0460 

in Australia 
Advanced Midi Musk Technotooy 

92a John St, Cabramatta 216« N S W. (02) 727-454« 

GET SIGNED 
- with -—-

rSTSTTTTeiOisk 
the future of demo packaging 

Mac-Based Program presents your group's 
photo, bio, booking and product into, plays 
ever 2 minutes of 3 of your songs. Send SASE 
For Free Brochure /Order Form or $4 00 for 
Product Demo & Brochure 

Easy Entertainment Productions, Inc. 
114 Greenwood Place • Decatur, Georgia 30030 

■IBM Macintosh Atari ST Amiga Commodore 64/1280 
g MusicMlDI Software From $3.00 
(2) Per Disk! Includes Sequencers, 
y Algorithmic Composition, Editor«, 
n Librarian«, Ear Training, Sound«, 
„„ MIDI Sequences, And Much More. 

Many Hundreds Of Public Domain 
A And Shareware Music Disk« Are 
IB Available For Use With Any MIDI 
IB Instrument. Please Call Or Write 

Today For Your Free Catalog Disk! 
Please Specify Computer T^pe. 

Music Software Exchange 

Hl OTO P. O. Box 533334 
JUSSL Orlando, FL 32853 

Call 407-856-1244 
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CLASSI FIEOS 
SOFTWARE & PATCHES 
ATATATATATATATA 

GS I SCC-1 
Editors 
Include« 256 
Multi-Part Sounds 
Quick Edit Screen 
Rhythm Editor 
Manual, On Une Help
MIDI Files. Tutorials 310-450-2175 
Call or Write for... Demo $10 

Distributed by The Parker Adams Group 
12335 Santa Mon« Blvd >124, Los Angeles. CA 90025 

CanvasMan “ - Windows 
SongCanvas - DOS 

SAMPLES 
land programs created by Mort/ Fnend (the sample I 

I wizard who gave the world many oi the unbelievable I 
I sounds found n the orcinol KUR/WHl 250 and the 
I new (2000 sound kbraries1)! 
Iked of samples that »e less fhor claimed when you get 
[them home’ fry our "Hearing is believing' cassette 

demo tope before you buy (S3 00 refundable on order) 1

• Available on Hoppies or 45 meg Cartridges 
• Program spec sheet included for every program 

• Ask about the 16 meg "Ultimóte Piano" 1
I • MasterCard & VISA accepted 

R.S.I. (219)262-1324 
I 300 Oohuuood Rve »Elkhort. IN 46514 | 

Emax. Emax II users try our 
copyrighted 

advanced synthesis designed 
samples. Super memory efficient. 

Over 70 titles includes: Acid. 
Rap. Techno. New Age. Orch.. 

& more. Free demo. 
(412)279-8197 Stoklosa Prod. 
PO Box 13086 Pgh.. PA. 15243 

GIANT MIDI DISCOUNI BUYERS GUIDE 

3 COMPUTER MUSICIANS A EDUCATORS 

f* IBM Mac Atari Amiga CM AppU ll/GS 
5OFTWAÄ-» QUI NC »4 G . NOTATION. TRAJMN & 
DISCOUNTS «INTtHFAŒS «Kwyboord» -Modd«! 
SOUND MANAGEMENT 600 546 4907 

P O. BOX 3053- PiABOOY. MA 01961 • FAX 
608-532-6)06« Opwn W—RwndW «Prica Quota« 

S4 95 tor Buying Guide CataJog-200 pp. 

SOUND 
•engineering 

• DPM3&4 • SP • EDI • Kll • DPMsi «TG500• 
Synth & Sampler support. 100's of synth 
and drum sample disks! Synth patches 
in multiple formats! Catalog: P.O. Box 
1014, Lebanon, NH 03766 (802)-296-3845 

KURZWEIL K2000/R : 
2000-SERIES™ SAMPLE DISKS ’ 

□Vol. 4: Matrix Analog Samples 1 
□Vol. 5: Matrix Analog Samples 2 
□Vol. 6: Proteus Drums 
□Vol. 9: Synclavier Bowed Bass 
□Vol. IO: Synclavier English Horn 
□Vol. 16: Power Drums 
□Vol. 22: MiniMoog Basses/Leaps 
□Vol. 26: B3 A Leslie Organs 
□Vol. 36: MiniMoog Percussion! 
□Vol. 39: Proteus Orch. Strings 
□Vol. 42: Pro Synth Layers 
□Vol. 59: Alesis SR16 Drum Kits 
□Vol. 64: Rolanp RBM Drum Kits 
□Vol. 60: Rolanp JV0O Drum Kits 
□Vol. 71: Rolanp JVÔO Slap Bass 
(All disks require 1 Meg RAM) 
1 dlsk/520. 2 disks/531. 3 dlsks/539. 

4/S51.5/559. 6/570. 7/581. 8/592. 

9/5103. 10/5105. 11/5115. 12/5125. 

13/5135. 14/5145. all 15/5155 

Send check or M.O. (U.S. funds) to: 

PATCHMAN MUSIC. 2043 MARS AVE. 

LAKEWOOD. OH 44107. 216-221-8887 

MISCELLANEOUS 
AVATATATAVATATA 

VERCELLETTO SPECIAL 
SERVICES, INC 

System Installation 

Studio Design 

Turn-key Projects 
Full Service Repair Shop 

(914) 462-1357 

The Ministry for the Absorption 
of Protohumans, Androids & 
Cyborgs. Original electron'c Art-
Musik composed and performed 
by William Holt Penninger, Jr. To 

order contact: Creative Musician 
Coalition, (800) 882-4CMC, 1024 

W. Wilcox Ave , Peoria. IL 61604 

- . „ . .. • Premium quality vinyl 
Protect Your Valuable . Black, dear o-¿ray 
Keyboards, Consoles . Custom-fit sizes 
and Audio Equipment • SATISFACTION 

GUARANTEED! 

Order Today! 
(800) 472-7707 

j*pro P O Box 41 
Minneapolis. MN 55316 

(612) 427-7707 
Fax: 427-8865 

Equipment Covers 
Custom • Choice of Colors 

'One size does not fit all!" 
Summer Savings 

20% off to EM Readers 
Call our office at: 

1-800 228^ 

The Le Cover Co. 
1223 Kingston • Schaumburg, II. 60193 

STUDIOFOAM 
xiixsxœqeiœixhï 
WORKS 18% BETTIR IMAN SONEX! 
COSTS LESS1 BRIGHT! « COLORS' 
ŒEAPIT'-é.W ¥-9.99 4"-19.99 

Don’t junk up your stadio with 
mattress pad foam- call USAFoam 

for the best samples & specs! 

1-800-95-WEDGE 
MMEOUTE ÜWHG BY UP« • MCARSACOO • DEALERS WELCOME 

Free-Manny’s music catalog! 
Manny's brings 48th St. to your 

doorstep. Becpme a charter sub¬ 
scriber. Send rame and address to: 

AudioTechniques, c/o Manny's Mail 
Order, #8, 1600 Broadway, Suite 

803, New York, NY 10019. 

Band-ln-A-Box Super User Styles 
B-Box Sequences >104 each. 
MIDIfile Pro/Concert Version. 
SUPER-SEQUENCES only $5 Great 
how-to books. Visa/MC. Send SASE 
today to: Norton Music. Box 13149, 

Ft. Pierce, FL 34979. 

Low-Cost 
INSURANCE 

Protects all your valuable electronic 
equipment at any location—home, 

studio, while traveling or at performance 
sites. As low as 

««« /SECURITY 800-822-0901 /INSURANCE] 

When it gets' 
too noisy, give 
< us a call y n SILENT [JI c ) (w C € 

"/rfer-ior PiwhaCs 
anee® ret 

w 

KEEP IT QUIET! 

800.484. 

Your Source For 
Interior Acoustical Products 

♦ Acoustical Foams from the top manufacturers in 
all shapes and sizes for superior absorption 

♦ High-density vinyl barriers to stop sound 
transmission 

♦ Suspended baffles for noise control 

♦ PVF fiberglass panels for clean environments 

♦ Fabric wallcoverings for acoustic beauty 

♦ Fabric-wrapped wall and ceiling panels 

♦ Drop-out panels for sprinkler system safety 

♦ Isolation hangers 

♦ Specialty products 

58 Nonotuck St. 
Northampton, MA 01'360-
phone/fax 413.584.7944 
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CLASSI FIEOS 
Text rate: 

Enhancements: 

Display rate: 

$8 per line (approximately 25-32 cherecter spaces per line); seven-line minimum. Add $0.50 per bold word. Eoch 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 cn a per-insertion basis. 

$90 per inch (1" minimum/half-page maximum). Logos or display advertising must be camera-ready, sized to EM column widths and specs. Frequency discount rates available, call for 
information. 

Special Saver rete: $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. 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 Only ads dealing with music, computers, or electronics will be accepted No stated or implied discounts allowed on new equipment sales Publishers reserve the right to refuse or 
discontinue any ad deemed inappropriate. 

Send coupon & 
payment to: 

Electronic Musician Classifieds: Attn Robin Boyce. 6400 Hollis St. #12. 
Emeryville. CA 94608. tel (800) 544-5530 or (510) 653-3307, fax (510) 653-5142 

Payment: Must be included with copy: check, Vise, MasterCard, or American Express accepted. Sorry, io 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 $_ 

(seven-line minimum) 

_ Bold @ $0.50 additional $_ 

_ Border @$10 $_ 

_ Screen @ $15 $_ 

_ Special Saver Rate = $25 

TOTAL PAYMENT INCLUDED $_ 

□Visa DMC DAmEx 
□Check/Money Order #_ 

Card #_ 

Exp _ 

EDITED BY GREG FOREST • DEVELOPED BY BEAUFORT-HAMIL LTD. 

WRITING! 

_ 

Retail price: $75" (Band Edition) 
and SI 50" professional Version 3.1) 
Available For IBM, MS-DOS 
and Macintosh. 

Songwriters 
Singers 

Managers 
Booking Agents 

Music Publishers 
Record Labels If you’re even 

thinking about: 
Booking gigs 
Playing in a band 
Writing or co-writing songs 
Publishing or licensing music 
Releasing and distributing a 
custom CD or cassette 
Working as a producer, manager, 
booking agent or publicist 
Booking time in a recording studio 
Performing overseas 
Funding a recording project 
or making music your business, 
you need the Entertainment 
Source Library. 

Currently being used 
by professional: 

Musicians 
Bands 

6400 Holus Street #12, Emeryville CA 94608 
(800) 233-9604, FAX (510) 653-5142 

tool for taking care of the business of rhe music business.” 
— Roger Sovine. Vice President 

Broadcast Music, Inc. 
Please order by Bookshelf item numbers: 

3OO1 M) ESL Profwairjaal Ventun 3-1 for Macintosh 
3OO1P3) ESL ProK^kjiu) Verst n 31 for IBM 3.5” disk 

300IPS) ESL Profession«- Version J 1 for MS-DOS 5.25' disk 
3OO2M) ESL Band &Utton for Macintosh 

3OO2F3) ESL BtLid Mitton for IBM 3.5’ disk 
3002P5) ESI. Band Mitton f or MS-DOS 5.25” disk 

MIX BOOKSHELF 

The Music Business 

Contract Software 
Used by the Entertainment 
Industry Professionals 

Recording Studios 
Performing Rights Organizations 

Colleges and Universities 
Entertainment Attorneys 

"The Entertainment -Source Library offers a great source of 
information which will help the songwriter, publisher and 
musician tackle the contractually-driven music deals of the 
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The Heart of Mann 
Sensitive miking showcases an emotional chanteuse. 
By Daniel Levitin 

K
egular readers of EM know that 
these pages are filled with tips 
and tricks for enhancing aver¬ 

age, and below-average, recording 
efforts. But what's the best way to 
record a great performer? 
The simple answer is: Stay out of 

the way. The type of microphones 
you use, or where you place them, 
is not nearly as important as the 
quality of the sound emanating from 
the source. For example, the vocal 
timbre on Aimee Mann's new solo 
release Whatever is a testament to 
minimalist engineering. The former 
'Til Tuesday vocalist didn't need 
massive signal processing tc pro¬ 
duce the kind of evocative vocal tone 
that stands out over dense musical 
arrangements. 
"The quality of Aimee's voice is 

such that, if you stand right in front of 
it, it sounds amazing, " explains Jon 
Brion, Mann's songwriting partner 
and one of the producers on What¬ 
ever. "Some people just have 'mic 
friendly' voices. The more I hear her 
voice, the more impressed I am by it. 
I think it has tc do with the fact that 

she has so many vocal nuances to 
capture." 

Mann's voice projects a great deal 
of melooic intricacy and spans the 
gamut of emotions. Capturing those 
nuances on tape required extremely 
subtle recording techniques. "I sang 
very soft, and we used lots of tube 
compression," says Mann. "Also, we 
instructed [mixer] Bob Clearmoun¬ 
tain to mix everything really, really 
dry to maintain an intimate quality." 
The combination of a quiet, con¬ 

trolled vocal performance, maximum 
compression (to ensure that soft pas¬ 
sages are audible), and a dry mix 
brings intimacy and power to a track. 
It almost seems like the singer is 
whispering the song right into your 
ear. This technique has been exploit¬ 
ed most famously by the Beatles, 
Elvis Costello, and the Pretenders. 
The result is that on the loudest 

cuts, such as "I Should've Known," 
Mann's voice rides effortlessly above 
the brash electric track; none of the 
subtleties of her vocal performance 
are covered up by the band. In the 
softer and more sensitive moments 

on the album, such as in "Jacob Mar¬ 
ley's Chain" and the baroque "Mr. 
Harris," the unprocessed warmth and 
richness of her voice is each track's 
tonal center. 

For most of the vocal tracks, a tube 
mic was routed through Focusrite or 
Hardy preamps, into a Pultec EQ, and 
then to a modified DREI LA 3A com¬ 
pressor. 

"At Bearsville studios, [engineer] 
Rhett Davies used their Neumann 
M49. It's an unbelieveable mic for my 
vocals," Mann recalls. "At other stu¬ 
dios we used either a Neumann U49 
or 1167. Except on 'I Could Hurt You 
Now' I used an AKG C24; it's a stereo 
version of their C12, and I really pre¬ 
ferred its sound for that particular 
song." 

Even if you're fortunate enough to 
have an arsenal of pro gear at your 
disposal, it won't do you much good 
if you can't discern when not to use 
it. The art of recording a great vocal 
perfomance lies in allowing the heart 
of the singer to reach the listener's 
ears with the least interference. 

A former producer and engi¬ 
neer, Daniel Levitin is a researcher at the 
Institute for Cognitive and Decision Sci¬ 
ences at the University of Oregon. 

Aimee Mann 
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TSR-Z«: 
THE POWER OF 
£iw 

CONTINUED... 

& 1993 DOD Electronics 

Digîlech 8760 S. Sandy Parkwav • ■ 
Sandy, Utah 84070 • ■ 
Toi rp.ni i sóó-RPCir * * 

Fax (801 ) 566-7005 Int i Fax (603) 672-4246 

Digilech™ is a registered t adc^mork of the DOD Electronics Corp. H A Harman International Company 

▼ Studio quality reverbs: Gigaverb™, 
Bigverb™, MFX 'everb, gated and 
reverse reverbs. 

▼ Digital samplers: mono and stereo 
with multiple sampling (up to 5 sec¬ 
onds, expandable to 10 seconds at 
full bandwidth). 

▼ Four-octave pitch shifter: mono, dual 
and stereo pitch shifting: mono, dual, 
stereo, dual-stereo and four-voice 
detuning. 

▼ Choruses and flangers: mono, stereo, 
dual, dual stereo and four-phase. 

▼ Arpeggiators: mono and stereo. 
▼ Mixers: two, three, four and eight 

by one—mono mixing; two, three, 
four, five, six and eight by two— 
stereo mixing. 

▼ Programmable equalizers: six, ten 
and fifteen band graphic EC; one, 
three ard five band parametric EQ 
and high/low-pass filter. 

▼ Noise reduction S-DISC Silencer™ 
noise reduction and noise gate. 

▼ Tremolo, auto panning and much, 
much more. 

Ihe DigiTech TSR-24 digital reverb and multi-effects processor has just made your favonte studio processor 
obsolete. Based on a revolutionary new proprietary digital 
platform featuring fourth-generation S-DISC™ technology, 
the TSR-24 allows you to program an unlimiteo number 
of your own effects algorithms by stacking effects 
modules in any order that you chose. 

There is absolutely nothing else on the market, 
at any price, that can provide the functions and 
performance of the TSR-24. Offering 100 
factory programs and 128 user programs, the 
powerful TSR-24 features 256k of dynamic 
RAM for over five seconds of full band¬ 
width processing. With the addition of 
the optional PPC-200 expansion 
module, the memory and processing 
power is actually doubled, unlock¬ 
ing the unit's most sophisticated 
operational possibilities. 

Contad your local 
DigiTech dealer fera 
TSR-24 demonstration 
and experience the 
power of S-DISC™, 
the future of digital 
signal processing. 

▼ User 
definable 

effects 
algorithms—any

effect in any order. 

▼ True stereo—two 
independent inputs 

with four independent
outputs, g 

▼ Fourth-generation 
proprietary Static/Dynamic 

Instruction Set Computer
(S-DISC™). 

▼ 24-bit signal path, 48-bit 
internal data resolution. 
▼ Full bandwidth effects (20Hz to 20kHz). 

▼ Instant parameter access. 
▼ 48 kHz sample rate ,64x oversampling. 

▼ Digital delays: mono, stereo, two-tap 
and four-tap module. 



"...it's going to be the 
notation 

software to own." 
Jim Aikin, Keyboard 

"Printed output is excellent, and on Quickdraw printers, the best I've seen." Alan Belkin, Computer Music Journal 

Bb2 

Eb3 
r 

Bbl 

Ebi 

' Horn Ensemble Staff 
Trumpet 

¿3 Alto Sax 
¿3 Tenor Sax 

Bari Sax 
Trumpet Staff 
¿3 Trumpet 
’ A Six Stiff 
¿3 Alto Sax 
’ T. Sax Staff 

Tenor Sax 
1 B Sax Staff 
¿3 Ban Sax 

"Interface details have been meticulously refined to perform 
various tasks more easily." Alan Belkin, CMJ 

Mosaic Scores Big with Composers 
and Critics Alike. 

Ultimately, the music notation software to own. Flexible, friendly and fast. Mosaic strikes a balance 
between exhaustive programs that are difficult to use and simple applications that lack the flexibility 
needed for professional results."We've seen other notation programs undergo update after 
update without getting this good. (Jim Aikin, Keyboard). Move notes, dynamics and symbols 
simply by dragging. Mix any combination of voices your muse desires. Mosaic's multiple views have 
linked music and multiple formatting. Edit your music in any view and all other views are updated, 
automatically. "Mosaic's Views' window - the best approach I have ever seen..."(Alan Belkin, 
Computer Music Journal). Breeze through every part with freedom of expression. 

Mosaic works like many well known Mac 
drawing programs. Simply click and drag, 
shift-select regions, shift-click to constrain 
movement, etc. Zoom from 20%-800% for 
precise editing. Work in true WYSIWYG. 
And with unlimited undo/redo, you can 
experiment to your mind’s desire. "[Infinite 
undo] is such a cool feature, we started fan¬ 
tasizing..."(Jim Aikin). Mosaic's key bindings 
feature puts the tools you use most at your 
fingertips, so entering music is natural 

and intuitive. "Automatic enough to allow 
novices to get notes on paper..."(Ken 
Gruberman, Macllser). Mosaic, the program 
to own, so you can spend your time on some¬ 
thing more important...your music. Call 
Mark of the Unicorn 
for your authorized 
dealer. And if you 
already own notation 
software, ask about our 
competitive upgrade. 
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