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The potential of a 3-way system. 

A properly-designed 3-way system 
is capable of reproducing vocals 
and instrumentals more accurately 
because it has a separate midrange 

transducer. 
The tran¬ 

sition range 
(crossover 
point) between 
transducers in a 
2-way system 

falls in the middle of the critical 

The SRI530 is the first 
speaker in its class to feature 
a one-piece, 90" x 40" horn 
that includes both mid and high 
frequency sections. The 6-inch 
midrange’s basket assembly is 
designed as part of the horn 
assembly and is also designed 
to function as an optimized 
compression chamber for 
better efficiency. 

Both high and midrange sec¬ 
tions of the SR1530’s Optimized 

The story behind (and in front ol) 
Mackie's new SR1530 Active 
15-inch 3-way speaker system. 

Brand X symmetrical horns 

optimal frequency ranges. Optimized Wavefront1'1 horns 

MKM 

midrange area (green area above). 
This part of the sound spectrum is 
being handled by the extreme high 

Wavefront’“ horn have asymmetrical 
shapes with 10° angle “on top” and 
30° angle below. High frequencies 
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able 3-way active accuracy: 
The new SRI530 from 

Mackie Designs. ■ 

range of the LF trans¬ 
ducer and the extreme 
low range of the HF trans¬ 
ducer (where neither is 
most capable). 

In a 3-way system, the 
HF and LF need only 
contribute in their more 

“Running Man " 
figure are regis¬ 
tered trademarks of 
Mackie Designs. 
FR Series, and Opti¬ 
mized Wavefront 
are trademarks of 
Mackie Designs Inc 

are directed down 
into the mid- range’s 
dispersion pattern. 
This allows midrange 
and treble reach the 
audience as a 
focused, single wave¬ 
front with extreme 
accuracy and 
pin-point detail. 

Active 
electronics. 

If we stopped 
there we’d have a 
better passive 

system. But we didn’t. Because the 
SR 1530 is an active system, we 
could employ a sophisticated, phase-
accurate electronic crossover 
(instead of a crude 
passive one), time 
correction (to ensure 
that all three trans¬ 
ducers’ outputs arrive 
at the same time) and 
equalization to optimize 
each drivers’ response to 
the enclosure as a system. 

Individual FR Series''1 amps. 

The best way to power a transducer 
is to use a dedicated amplifier that’s 
specially suited to its frequency range 
and power handling. Until now, that 
meant three separate amplifiers, 

The key is melding the 
output of the three trans¬ 
ducers. 
The SRI530 realizes 

the potential of the 3-way 
design by integrating: 
■ Optimized Wave front" horns 

■ Electronic time compensation, 
equalization and crossover design 

■ Tri-ampliñcation 

Optimized Wavefront'“ Horns. 
To achieve 40° dispersion, conven¬ 

tional systems use a high frequency 
horn with 20° of angle “on top” 
and 20° of angle “on the bottom.” 
That beams high frequencies straight 
ahead, which means mids and high 
are actually aiming at different spots 
in the audience. 

like why the inside/outside low 
frequency transducer voice coil 

can handle intense 
amounts of power with¬ 
out damage and how 
solid and well-balanced 
the SR1530 enclosure is 
are covered in our free 
80-page SR products bro¬ 
chure. 

Call toll-free or log onto 
our web site and then 

sound good on stage with afford-

L_l«.l in J 
I 46.0 cm I 

<02000 All Rights 
Reserved. Mackie 
Designs Inc 
'Mackie. " and the 

a rack full of electronic crossovers and 
delay units, triple speaker wiring — 
great for huge touring systems, but 
very expensive and impractical for 
smaller applications. 

The SR 1530 gives you the 
benefits of multi-amping without 
the cost and complication. Sep¬ 
arate FR Series modules are 
directly coupled to LF, Mid and HF 
transducers, allowing maximum 
output with protection from dis¬ 
tortion and burn-out. 

Get the full SR1530 
technical story. 

These two pages are just 
a short introduction to the 
technology we’ve packed 
into the SR1530. Details 

www.mackie.com • 800.258.6883 



SÄ 

w.-

MlH II Ium (Hill, Hilf 
l! MlClIIIS Ml UH IlMSl 
MlirHf HI Ml CHIIKlIf 
Jllltl MSI sum Hni 

Meet our active SRM450’s big, 
over-achieving brother... the new 
SR 1530. This 3-way triamplified 
active system delivers flat response at 
high output with low distortion and 
extremely wide dispersion in a sur¬ 
prisingly compact, portable enclosure 
that takes up less than two-and-a-half 
square feet of stage or floor space. 
The new SRI530 features... 

■ Electronic equalization, time correction/ 

phase alignment plus complete electronic 

and component protection circuitry 

■ Active circuitry makes the FR Series™ 

high-current tri-amplification more effi¬ 

cient than passive speakers because 

passive speakers have inefficient cross¬ 

overs which cause significant power loss. 

Because of this, the on-board SR1530 

amplifiers, with 500 total watts, can drive 

the speaker system to 126dB peak SPL. 

■ RCF Precision components... 

■ Wide-dispersion, high-output HF/mid-

horn design with phase plug 

■ High-output, low-distortion 6-inch horn-

loaded midrange transducer 

■ High-precision 1-inch exit, high-

frequency driver 

■ 15-inch, high-efficiency, cast-frame 

woofer with heat dispersing Inside/ 

Outside voice-coil 

technology 

■ Correctly weight-bal¬ 

anced with two 

comfortable side han¬ 

dles for easy carrying 

and set-up plus top 

and bottom handles 

for easier positioning 

on stage 

■ Weather-resistant 

steel grille 

way to 
from Mackie. ■ 

tern. Combined with built-in elec¬ 
tronic time and phase correction, 
this creates a unified, wavefront with 
excellent phase and power response 
characteristics: Eveiybody in your 
audience hears the same thing. 

designs, mid- and high-frequency 
horns have symmetrical cross sec¬ 
tions which physically force their 
output to different parallel locations 
in front of the box, causing uneven 

But the real amazement won’t 
kick in until you hear a pair of 
SRI 530s at a Mackie dealer. 

If you’re looking for the 
smooth frequency response 
and articulated midrange 
inherent in a 3-way system, 
there’s only one Active 
go. The new SR1530 

You gotta hear it to believe it. 

Yes, you can log onto our web 
site for more info or call toll-free for 
an excruciatingly complete brochure. 

SRI530 rear 
panel with amp 
heat exchanger, 
female XLR input 
and male XLR 
full-range 
through. 

Sound quality that’s only possi¬ 
ble with a true active system. 

Though just 44 inches tall, 
SRI530s generate the sound output 
of much bigger systems... and are 
far more accurate to boot. Our active 
design achieves near-perfect interac¬ 
tion between transducers and inter¬ 

frequency response across 
the audience. 

The SR1530’s Optimized 
Wavefront™ horns have 
asymmetrical shapes with 
the high-frequency horn 
firing down into the six-inch 
midrange’s dispersion pat-

Optimized Wavef ront' 
horn system 

nal amplifiers. Together, 
you get transparent and 
precise, high-resolution 
audio performance... only 
at PA output levels, which 
is the beauty of properly 
engineered, high-end 
3-way systems 

Optimized Wave¬ 
front™ system “mar¬ 
ries” high frequency 
and midrange. 

In typical 3-way 

3-way Aclive Accuracy! 
The lirsl affordable 15" 3 way active system: 
Mackie's SR1530 with electronic processing 
and FR Series M internal tri-amplification. 

www.mackie.com • 800.258.6883 



Integrated Surround Mixing 
Edit, process and deliver multiple formats simultaneously 

New Creativity and Editing Tools 
Enhanced MIDI, automatic beat detection and single-click navigation 
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Total Session Portability 
Take Pro Tools sessions between studios and keep all data intact 

More Processing Power and Flexibility 
Host processing on TDM systems plus improved DSP efficiency 

Expanded Control Surface Options 
More ProControlchannels and new dedicated edit controller 

www. digid esign. co m/p rotools 

1.800.333.2137 code 651 
The Power of True Integration 

digidesign' 
• 9/00. DKjidPsiqn, ProControl and Pro Tools are trademarks or registered trademarks oí Avid Technology, Inc, or its subsidiaries or divisions. 
All trademarks are the property of their respective holders. All features and specifications subject to change without notice. A division of Avid 
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Pro Choice 

g 
Wome argue that tight arranging 

makes all the difference in a song; others insist 
that free improvisation is the name of the game. 
An engineer could reasonably believe that with¬ 
out good recording gear and production values, 
the impact of any music could be lost. Yet we 
still enjoy music that was recorded seven decades 
ago with primitive, noisy equipment. 
Who’s right? My answer is a firm, unequivocal, 

“It depends.” It’s tough to make good music out 
of a bad song, but a good arrangement can indeed 
sometimes work wonders. More to the point, not 
all music is about songs or even bands. And we 
certainly should strive to use quality gear and use it well, but that doesn’t mean we 
have to spend weeks and months worrying about every detail—unless we want to. 
In short, we have valid choices. 
At the recent TEC Awards ceremony, held in Los Angeles as part of the Audio 

Engineering Society’s 109th annual convention, the great Sam Phillips was 
inducted into the TEC Awards Hall of Fame. As the founder of Sun Records 
and risk-taking producer of Elvis Presley, Jerry Lee Lewis, Johnny Cash, and 
many other seminal rock ’n’ roll artists, Phillips has more than earned the right 
to air his views—and so he did. 
In his acceptance speech, Phillips honored the power of modem multitrack 

recording tools but reminded everyone that the raw power of a band can be 
lost if a record is entirely built by composite tracks and overdubs. He advocated 
recording rhythm sections or entire bands “live,” in a single pass. Phillips can offer 
his huge catalog of hit records as evidence that he knows his stuff. 
In contrast, much of today’s music is produced by layering and tweaking. 

Recording one part at a time and editing extensively is especially common in the 
personal studio, where one often does not have the space to record a live rhythm 
section or full band. 

So who’s right, Phillips, or those who prefer to construct their music one track— 
or one sound—at a time? My answer again is a firm, unequivocal, “It depends.” I agree 
with Phillips that a good live band or rhythm section can deliver a spark that's hard 
to equal with overdubbing. But that doesn’t mean that you must have a live feel— 
or even that you must record songs or bands. Some music is constructed in bits 
and pieces because that process is essential to the compositional approach. If you 
want to create soundscapes, for instance, Phillips’ method is not going to cut it. 
One reason I find Raymond Scott (see “Circle Machines and Sequencers” on 

p. 94) interesting is that he successfully composed and recorded a lot of much¬ 
loved music using traditional methods, but he went the opposite direction in his 
later work with musique concrète, using the Circle Machine and the Electronium. 
We can learn a lot from Phillips, a master of “traditional” recording tech¬ 

niques who broke with tradition by recording black artists and the early rockers. 
We can also learn from Scott, who understood traditional recording methods and 
broke from them to pursue his very different vision. 
I’m pro choice. I don’t think there is a right way and a wrong wav to record, 

as long as you know what you are doing or you are willing to take the risks that 
accompany unguided experimentation. Let’s use whatever approach best suits 
our work style, our music, and the moment. 
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Mo’Phatt by E-MU. 
From the people that brought you the legendary SP1200 and Planet Phatt comes a new machine to move the 

masses — the Mo’Phatt Urban Dance Synth. Loaded with the hottest new sounds and beats on the planet, 

Mo’Phatt is the ultimate instrument for stage and studio, featuring a lethal compliment of dance tools like E-MU’s 

exclusive SuperBEATs performance mode, syncable ARPs, and digital 12 pole filters that will rip your head off. 

Check out Mo’Phatt and hear why nobody does it better than E-MU. 
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12 real-time control parameters 
E-MU's exclusive SuperBEATs Mode 
Advanced syncable arpeggiation functions 
Dynamic 12 pole filtering 

Mo’ 
Phatt 

$995 
MSRP 

Launch your next groovological 
journey with the 
Xtreme Lead-1 Turbo SEE OUR HOLIDAY COUPON OFFER! 

Explore Planet Earth and bring 
a world of sounds to your music 

■•i» 
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E-MU 

Experience the Mo’Phatt 

Urban Dance Synth at your 

local E-MU Dealer today! 

1600 Green Hills Rd., Scotts Valley, CA 95067 tel. 831.438.1921 

www.emu.com 

402000 E MU / ENSONIQ. All rights reserved The following are worldwide trademarks owned or licensed by F MU Systems. Inc., d.b.a E MU I ENSONIQ. registered in the 
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24 TRACK PERFECTION 

OR CALL 1 800 776-/356 

'Manufacturers suggested retail price is subject to change without notice 

THE DEDICATED PEOPLE AT ¡Z TECHNOLOGY ARE THE ORIGINAL INVENTORS, 

DEVELOPERS AND MANUFACTURERS OF THE RADAR PRODUCT LINE. 

CHECK IT OUT, GET MORE DETAILS OR BUY RADAR TODAY @ 

www.recordingtheworld.com 

At IZ Technology we knew we were on to something when we developed the world's first 
24 track hard disk recorder. RADAR was successfully launched in 1992 by the 

people at iZ™ Technology and later distributed by Otari* Corporation. 

IftHIICH EXCHlf ICE 8 ClttllVIIY 

1999 
Winner 

THE REST OF THE INDUSTRY IS NOW STARTING TO CATCH ON. 

THEY SAY IMITATION IS THE SINCEREST FORM OF FLATTERY. . . 
WE ACCEPT THE COMPLIMENT.' 

THIS REVOLUTIONARY, CUTTING EDGE TECHNOLOGY 
IS AVAILABLE TODAY STARTING AT ONLY 

$4995.00’ 

With RADAR's’ proven track record, 192 kHz 
capability, award-winning sound (1999 Mix 
Magazine TEC Award Winner), and an 

extremely easy to use interface, 
it's easy to figure out why 
RADAR ’ has become so 
popular. 
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The above trademarks are registered trademarks of freír respective owners 

RADAR 24 is fully compatible with RADAR I’ and RADAR II* 
Award winning, hit making sound 
192kHz recording engine 

Integrated 100-BaseT Ethernet for networking 

Control RADAR 24’ from your MAC or PC 

Full-function, professional remote control 
No external computer required 
Graphic user interface and wave-form display 

Dual platform, real-time BeOS operating system 
Integrated digital I/O 

Machine control (9-pin serial and MIDI) 

2X DVD-RAM backup 

Full timecode sync for all major formats (SMPTE, EBU and MIDI) 

RADAR 24' is Soundmaster' compatible 

More options available online @ www.recordingtheworld.com 

iZ RADAR* . . . OWN AN ORIGINAL! 



GOOD VIBRATIONS 

Singers with nice voices 
have a natural vibrato. For some peo¬ 
ple, this vibrato starts the instant they 
start a note. For others, the note begins 
without vibrato, but it’s added after a 
short delay. The frequency of vibrato 
also varies. Dolly Parton’s, for instance, 
is almost irritatingly shaky; vibratos 
faster than 7 cycles per second sound 
nervous. Frank Sinatra’s vibrato, on 
the other hand, is subtle and mellow, 
with fewer cycles per second. A well-
developed vibrato undulates at a rate 
between 4 and 7 Hz. 

Regardless of the style, this vibrato 
is a trait that the singer is born with. 
It cannot be acquired or learned. Many 
individuals have very nice voices and 
can hold a note quite well, but they 
lack that nice vibrato, which becomes 
glaringly apparent when they sustain a 
note for an extended period of time. 
Is it possible to design an effects 

device that would add this natural 
vibrato to a voice that doesn’t have it? It 
seems very straightforward from an 
engineering perspective, given today’s 
DSP technology. You could easily ob¬ 
tain a singer’s vibrato “fingerprint” using 
a computer, then apply it to a vocal 
input. To enhance the effect’s “natural¬ 
ness,” the vibrato would have to come 
on after a note is sustained longer than, 
say, one second. Such an effects device 
would certainly have a huge market. 

Glenn Johnson 
via e-mail 

Glenn—Vibrato is a slight, periodic varia¬ 
tion in pitch. Therefore, in order to add 
vibrato to a static singing voice, you would 
need to send the vocal signal through a 
pitch shifter that was set to shift the pilch up 
and down periodically over time. As you 
suggest, this is easy to do with today 's DSP 
technology; all you have to do is apply the 
pitch shifter's low-frequency oscillator (LFO) 
to the pitch, specifying the frequency (typi¬ 
cally 4 to 7 Hz), depth (amount of pitch 
shift from nominal), and onset delay (typi¬ 
cally one second), if available. 

The waveform of the LFO (and th us, the 
vibrato) would traditionally be a sine wave; 
however, many software synths, samplers, 
and sound-design systems (such as Native 
Instruments Reaktor, Applied Acoustics 
Systems Tassman, Synoptic Virtual Waves, 
and Symbolic Sound’s Kyma sound-design 
workstation) let you apply a custom wave¬ 
form, such as that derived from the analysis 
of an actual singer’s vibrato, to the LFO. 
Sophisticated vocal processors are available 
from TC Electronics, Eventide, and Digi-
Tech, but they can't truly duplicate the “nat¬ 
ural’’ sound of a well-trained singing voice. 
EM author and vocal coach Joanna Caz-

den disagrees that vibrato is innate and 
not amenable to training. According to Caz-
den, it 's difficult to leach and team, but not 
impossible. Your observation that the degree 
of vibrato varies from one style of music to 
another supports the notion that it is 
al least partially a learned behavior, a 
“dialed" of singing that is no more innate 
or genetic than a regional speech accent. 
Furthermore, the ability to control vibrato— 
that is, to start a note “straight" and then 
add vibrato later—is definitely a learned 
skill. 
Cazden does not recommend using an 

effects device with a fixed delay. Musically, 
you would do belter with a device that lets 
you dynamically adjust the vibrato fre¬ 
quency, depth, and onset delay to shape 
longer or shorter phrases in a more or less 
dramatic fashion. However, this would be 
difficult if not impossible to coordinate 
smoothly in real time with footpedals, MIDI 
faders, or other controllers during a perfor¬ 
mance. On the other hand, if you use soft¬ 
ware to create the vibrato, you could add 
the effect offline and could thus tweak it to 
taste. Even then, it would probably be 

exacting work. 
So although you might be able to get the 

job done with sound-design software and a 
sequencer, the best tool for this job remains 
the human larynx.—Scott W. 

IN-ZEN-SITIVE 

I’ve been a subscriber for 12 
or 14 years, and I’d like to make a com¬ 
ment about the October 2000 cover 
line; “Zen and the Art of Surround 
Mixing.” 
Zen, (Japanese, from the Chinese 

Ch'an, from the Sanskrit Dhyana, from 
the Pali Jhana) is one of the main 
branches of Buddhism, a religion that 
precedes Christianity by half a mil¬ 
lennium. I’ve practiced it for 38 of 
my 53 years. 
The title “Zen and the Art of x” 

comes originally, I believe, from Zen 
and the Art of Archery, which actually was 
about what its title described. Later 
came the much more popular Zen and 
the Art of Motorcycle Maintenance. The 
latter was less about Zen, but its writers 
were practitioners, so it had some real 
connections to Zen. The backpack suc¬ 
cess of that book in our culture, how¬ 
ever, has engendered a flood of other 
books with similar titles. A casual search 
reveals Zen and the Art of Murder and 
Zen and the Art of Standup Comedy, 
among dozens of others. Frankly, they 
tick me off. 
Looking at the EM article [“You’re 

Surrounded”], I see no mention of 

CAN’T GET ENOUGH OF EM? 
Visit us on the Web at www.emusician.com. 
Check out the supplemental editorial and 

Web links for the 2000 edition of our Desktop 

Music Production Guide. Take advantage 

of our online subscription services: give 

a gift subscription of EM, start or renew 

your own subscription, or change your 

mailing address. And if you'd like to join 

the EM team, find out about available 

positions on our new job openings page. 

12 Electronic Musician December 2000 

F
R
E
D
R
I
X
 
C
O
M
 



With a new interface design and more 
functionality from top to bottom - one taste 
of Cubase VST 5.0 and you'll be hooked. 

Steinberg’s TrueTape™ process brings 
the analog sound to digital recordings. 
It accurately models the magnetic tape 
transfer process and lets you choose 
how hard to drive the signal on to “tape 

Get connected to the Cubase community 
at our new user site: www.cubase.net 

All versions support 16- & 24-bit recording 
modes and Cubase VST/32 now supports 
32-bit floating point files for recording, 
mixdown and export. And VST/32 includes 
the Apogee UV-22* dithering algorithm -
widely seen as the absolute best sounding 
dithering in the industry. 

There's a new Cubase VST on the street. 
Version 5.0. And it sounds better, looks 
better and feels better than any recording 
software you have ever experienced. 

Linear Time Base™ MIDI transmission 
protocol means the MIDI timing of every 
event leaving a MIDI interlace can be 
guaranteed to sub-millisecond precision. 

Steinberg 
Creativity First™ 

www.us.steinberg.net • U.S. (818) 678-5100 
Fax: (8I8) 678-5199 • Fax On Demand: (800) 888-75I0 
Canada: (4I6) 789-7I00 • Fax: (4I6) 789-I667 
Al trademarks are the properties of ta respect« companes andor organizations 

Ai nghts reserved. 



• LETTERS 

Zen or any related concepts, so my 
conclusion is that the magazine’s 
cover was an attempt hy the editorial 
staff to sell more newsstand copies. 
May I suggest that a procedure he 
added to your style guide? Whenever 
the opportunity to slip in the term 
Zen arises, do a quick check: substi¬ 
tute for it the term Roman Catholicism 
or Shiite Islam, and see whether it 
swings. If, however, it seems stupid, 
irrelevant, or demeaning to one of 
those religions, it just might seem the 
same with mine. Thank you for your 
attention. 

Paul Weiss 
via e-mail 

Paul—Point taken. We apologize to all con¬ 
cerned; we certainly did not mean to demean 
or take lightly anyone’s religion.—Steve O. 

IN A DITHER 

^^>ur Personal Studio Buyer’s 
Guide 2001 is great! Not so much 
because of its comprehensive product 
listings, but because of the very inter¬ 
esting “Digital Audio” article, which 
discussed the necessity of dithering. 
The idea of dithering in the analog 
domain, before digitizing the mixdown, 
is paradoxical to me: after all, every¬ 
one’s obsession is getting the cleanest 
sound possible for recording. But the 
author’s arguments make sense. 

The best test is to try this idea with 
various audio material. But the article 
doesn’t say where to get gear that allows 
analog dithering (as a master insert or 
whatever). I’ve browsed the Internet, 
but I haven’t come across anything 
related so far. Could you list some 
resources for dithering/noise-shaping 
hardware? 
Also, are you recommending only 

dithering of the analog signal before 
digitizing it? Or does noise shaping 
serve the same purpose? Thanks for an 
excellent article. 

Alexei Reznick 
via e-mail 

Alexei—Input dithering is performed auto¬ 
matically in modern analog-to-digilal con¬ 
verters (ADCs) within digital audio systems. 
You can certainly experiment with adding 
white noise to an analog signal before send¬ 
ing it into a digital system, hut this is not 
generally advisable. Most manufacturers 
of digital systems have already determined 
the best way to dither the input signal, and 

adding your own noise will probably com¬ 
promise the sound quality more than it 
might help in the digitization process. 

Noise shaping does not serve the same pur¬ 
pose. This process is normally applied to a 
digital signal whose word length must be re¬ 
duced before being converted into an analog 
signal. In this case, the digital signal is first 
dithered by adding artfully selected “pseu¬ 
do” random numbers to each sample. Then 
the extra bits are removed, and the resulting 
white noise is shifted to the high end of the 
audible spectrum and beyond. Because our 
hearing is relatively insensitive to such high 
frequencies, we perceive less of the noise, 
even though its amplitude is higher than it 
was as white noise spread evenly throughout 
the entire audible spectrum. 

Whereas analog input dithering is 
applied in the ADC, digital output dithering 
and noise shaping are applied to a digital 
signal before it is converted into analog 
form by a digital-to-analog converter (DAC). 
All digital signal processors (DSPs) perform 
internal digital dithering, because the results 
of their computations have more bits than 
the final output signal, hut this process is 
not generally under user control. You’re 
most likely to find user-controllable digital 
dithering and noise shaping in high-end, 
outboard DACs and computer-based digi¬ 
tal audio software packages.—Scott W. 

HE CAN SEE FOR MYLES 

Finally, after years of read¬ 
ing your publication (and those pub¬ 
lished here in Germany), I get to read 
an article about recording violin, viola, 
cello, and contrabass! VMiile it’s no won¬ 
der that this vital area gets little cover¬ 
age in today’s market, as a classically 
oriented musician I found it a great 
pleasure to read Myles Boisen’s excel¬ 
lent article “Recording Musician: String 
Fever,” in your September 2000 issue. 
Another Boisen article (written with 

Brian Knave) in the same issue, "Build 
a Microphone Cabinet on Any Budget,” 
pleases me no end. Choosing micro¬ 
phones is particularly difficult for 
personal-studio musicians, because we 
don’t always have the opportunity to 
try all sorts of mies. This article was 
well conceived and well written, and 
being able to rely on the expertise and 
experience of Boisen and Knave makes 
me look forward to choosing mies with 
confidence. 
A special word of thanks to Myles 

Boisen—your articles over the years 
have been consistently interesting and 

valuable to me, and I’ve taken your 
advice more than once. I'm sure I’m 
not the only one. Thanks! 

Dorian Rudnytsky 
via e-mail 

EX POST FACTO OMS 

As long as OMS appears to 
be up for redesign or replacement, 
some consideration and comparison 
of the relative features and foibles of 
the various present and past “MIDI 
Operating Systems” might be produc¬ 
tive right now. These include, in no par¬ 
ticular order, OMS (www.opcode.com 
and www.saveOMS.org), FreeMIDI 
(www.motti.com), MIDIShare (www 
.grame.fr/MidiShare) (GNU License 
Open Source), and Apple MIDI Man¬ 
agement Tools, also known as Apple 
MIDI Manager and Apple MIDI 
PatchBay (http://asu.info.apple.com/ 
swupdates.nsf/artnum/n 10660). 

Now is the time for you in the music¬ 
tech community to brainstorm and ask 
for what you need, to voice pluses and 
peeves, and to state what backward com¬ 
patibility and new functionality you want. 
The design of whatever will serve 

OMS’s purpose in the future is impor¬ 
tant. If you have thoughts on this sub¬ 
ject, then take this opportunity to 
rethink and discuss—or wait passively 
to see if eventually this column fills 
with complaints about limitations and 
problems that timely communication 
might have avoided. You are the users. 
You and your music are who and what 
all this technology is for. 

Laurie Spiegel 
via e-mail 

Laurie—Anyone wishing to comment on 
this subject should feel free to e-mail me at 
emedilorial@intertec.com.—Steve O. 

ERROR LOG 
September 2000, “The Musical World 
of USB,” p. 40. The Swissonic USB Stu¬ 
dio and Studio/D feature 20-bit (not 
16-bit) input and 16-bit output. 

WE WELCOME YOUR FEEDBACK. 

Address correspondence and e-mail to 

“Letters, “ Electronic Musician, 6400 

Hollis St., Suite 12, Emeryville, CA 94608 

or to emeditorial@intertec.com. Letters 

may be edited for space and clarity. 
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TRIPLE • POWER 
TOP END PROCESSORS YOU CAN AFFORD 

M«ONE' 
QUAL EFFFCTS PROC ESSOR 

DUAL EFFECTS PROCESSOR 
The M-One conies with Dual Engine 
structure enabSng you to run two of the 
best sounding reverbs ch other quality 
effects simultaneously without compiiomising 

sound. The M-One gives you ) wide range 
of high quality reverbs from the classic 
Halls and Rooms to new and grainy snare 
reverbs such as I ive and Plate. 

IC Electronic's M-ONE and O-IWO ore very 
powerful yet affordable new multi-effects 
units from one of the most highly 
respected names in signal processing. 
I highly recommend the M-ONE and O-IWO. 

Mike Collins - Electronic Musician (US) 

. The RhHthn tel*'1

D’TWO 
MULTITAP RHYTHM DELAY 

TRIPLE’C ) 
COMPRESSION MEANS EXPRESSION / 

F dï« i i1 1 B«ne » iDF 
L. electronic 

MULTI BOND COMPRESSION 

Ÿ-

t.c. electronic 
State: 

to 
in 

City:_ 
Country: 
Phone: _ 
E-mail: _ 

fRIPU »C can deal with virtually any given 
source material. The three Compression 
technicpies combined with an analog style 
user interface, presets and fu I MIDI 
automation make TRIPII *C the most versatile 
;md ergonomic Compressor on the market. 
Insert 1RIPII«C on a single channel or on a 
Sub group and achieve comprehensive results. 

TRIPLE»C is available in both 
Single and Stereo channel versions. 

THE ONLY INSERT 
COMPRESSOR YOU WILL 
EVER NEED ! 

Multi-band Compression allows TRIPLE’C 
sped rally Compress your souice material 
three bands independently. 

YES! I'd love to have a FREE DEMO CD 
inc. M’ONE, D’TWO H TRIPLE’C material 
Name: — 
Address: 

N 
analoi 

M-ONE FEATORES 
• 20 incrcdii Ie TC effects e.g. 
Reverb, Chorus, T remolo, 
Pitch, Delay and Dynamics 

• Analog-sts4e User Interlace 
• 100 Factory/ KM) User presets 
• Dual-Engine design 
• 24 bit A/l) D/A converters 
• S/PDIF digital I/O, 44.1 48kllz 
• 1/4" .lacks - Dual I/O 

D-TWO 
MAIN FEATURES 
• Multi tap Rhythm Delay 
• Absolute- Repeat Control 
• Up to to seconds of Delay 
• 50 laetory/100 User presets 
• 24 bit A/l) D/A converters 
• S/PDII digital I/O, 44.1 48kH/ 
• 1/4” Jacks - Dual I/O 

4 studio effects processor dedicated solely 
to providing digital delay is a rare thing in 
this age of all-singing, all-dancing multi- > 
effects units. In the O-IWO, TC have 
produced a very attractive delay unit that 
sounds exemplary and offers some unique 
features as well as all of the expected ones. | 
Paul White - Sound On Sound (UK) 

FULL-BANII COMPRE 
TRIPLE»C simúlales the best f 
world's comprelors and allows y 
full-band Com|>iession sound instan 

RHYTHM TOP FEATURE 
IC introduces the truly musical RhythmTap 
feature: Not only tempo, but actual rhythm 
patterns can be tapped directly or quantized 
according to a specific tempo and subdivision. 
Ihe delays and rhythm patterns can be up 
to 10 seconds each. Control the exact number 
of repeats with Absolute Repeat Control. 

50 Factory presets । too User presets. 
24 bit digital ln/()ut 

ENVELOPE COMPRESSION 
Alter the dynamic envelope of the incoming 
source by changing the Attack and Reliase 

gain. Sjk. 

TC ELECTRONIC A/S DENMARK • « ♦ 45 8742 7000 

TC ELECTRONIC INC. USA « t (805) 373 1828 * (f*«l (805) 379 2648 

INFOUSOTCELECTRONIC.COM • WWW.TCELECTRONIC.COM 



► TC HELICON VOICEPRISM 

VoicePrism (S1,299), by TCHehcon, features state-of-the-art voice¬ 
processing algorithms and an intelli¬ 

gent, formant-corrected harmonizer 
developed by IVLTechnologies. The unit 
also comes with a 

nizer voices. VoicePrism comes with 
128 presets optimized for either lead 
or backing vocals. 
The front panel features a microphone 

input with mic preamp and 48V phan¬ 
tom power. A host of programmable 

variety of TC Elec¬ 
tronics effects that 
can be applied to 
the voice before and 
after harmonization. 
When a signal en¬ 

ters VoicePrism, it is first editing buttons 
routed to an effects proces¬ 
sor so you can add parametric EQ and 
compression. Then it is split into two 
signals—lead and harmony—allowing 

and rotary controls are easily 
accessible from the front panel. A head¬ 
phone jack with level control is also 
included. 

▲ GMEDIA MTRON 
ven though samplers have surpassed 
the Mellotron in flexibility and ex¬ 
pressiveness, the quirky, tape-based 

sounds of the instrument are highly prized 
by musicians today. Gmedia's M-Tron 
(S69.95) is a VST instrument for Mac¬ 
intosh and Windows platforms that aims 
to re-create the Mellotron. 

M-Tron uses samples created from 

original Mellotron tapes to create its 28-
bank library of sounds. Among the sourds 
included are strings, flutes, choirs, man¬ 
dolins, accordions, vibes, brass, and an 
assortment of rhythms. As with the origi¬ 
nal, there are no looped sounds—an 

individual eight-second sample is played 
back from each key. When the eight sec¬ 
onds are up, the "tape" rewinds. 

Unlike the Mellotron, M-Tron responds 
to MIDI. Apart from Note On messages, 

you can control M-Tron's volume, tone, 
pitch, attack, and release. M-Tron requires 
a VST 2.0-compatible host program to run. 
System requirements for the Macintosh 
are a PPC 603e/200 MHz, Mac OS 8.6, and 
64 MB of RAM. Requirements for the PC 
are a Pentium II/200 MHz, Windows 98, 
and 64 MB of RAM. Gmedia Technology; 

tel. 44-14-9157-7147; fax 44-14-9157-6161; 

Web www.gmecia.com/gforce. 

you to process each in¬ 
dependently using reverb, 
delay, chorus, or flanging. 
You can create up to four 
harmonies, and real-time 
control through MIDI input is 
available. Five modifying pa¬ 
rameters—Gender, Vibrato, 

Timing, Randomizing, and Scooping— 
are adjustable for each of the harmo-

/I etting sampled grooves to match an 
I -ideal tempo can be problematic. To 
Usolve this, BitHeadz has created 
Tempo Tantrum (S199), which lets you 
alter the tempo of loops without chang¬ 

ing their pitch. The package includes the 
Unity DS-1 sample-playback engine, 
more than 200 MB of stereo drum loops 
recorded with a live drummer, and an 
assortment of bass lines. 

An Oscillator Stretching feature takes 
advantage of time-sliced 
samples, allowing loop tem¬ 

pos to be modulated with 
the Unity DS-Ts Oscillator 
Speed control or with 
assignable MIDI controller 

messages. Tempo Tantrum 
loops can be played in 

BitHeadz's Phrazer loop 
sequencing program with 
the same time-slice ad¬ 
vantages. 
Tempo Tantrum is opti¬ 

mized for Macintosh G4 
and Pentium III/4 proces-

Back panel connections include a %-
inch balanced TRS line input jack, a Ji-
inch TRS aux input jack, a pair of /«-inch 
TRS line outs, a S/PDIF digital output on 
an RCA coaxial jack, MIDI In, Out, and 
Thru, and a jack for a momentary 
footswitch. Optional XLR and AES/EBU 
I/O cards are available. TC-Helicon; tel. 
(805) 373-1828; fax (805) 379-2648; Web 
www.tc-helicon.com. 

sors and supports QMS, FreeMIDI, 
ASIO, Direct I/O, DirectConnect, MAS 
2.0, ReWire, DirectSound, and Sound 
Manager. Mac users will need at least a 
603e Power PC/200,128 MB of RAM, and 
Mac OS 7.61 or better. PC users will 
need a Pentium II/200 processor, 
Windows 95 or higher, and a sound card 
that supports DirectSound or ASIO. 
BitHeadz; tel. (831) 465-9898; fax (831) 
465-9899; e-mail info@bitheadz.com; 
Web www.bitheadz.com. 

▼ BITHEADZ TEMPO TANTRUM 
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You'll find endless features and more than 

Vocoder 

Reduction' 

Pitch, 

®nder Sync6, 

Syntrillium 
SOFTWARE CORPORATION 

'GroP’ 

P.O. Box 62255 
Phoenix, AZ 85082 USA 

cepro @ syntrillium.com 

1-888-941-7100 
(toll-free sales, USA and Canada) 

tel:+1-480-941-4327 

fax: +1-480-941-8170 

Cool Edit Facts 
Serving Size: 1 box Cool Edit Pro 

Hiss Reduction 

100% 
100% 
100% 

Tracks 
Effects 
Resolution 
Max. Res. 
Optional en/decoder MP3 
DirectX™ support 100% 
Crash recovery 
Tech support 
Coolness 

40+ 
24/96 

32/10MHz! 

forty cool effects in every box of Cool Edit Prol 



• WHAT'S NEW 

► KURZWEIL PC2R 
Reekers of acoustic piano sounds, 
\classic keyboards, and realistic 
kJorgan timbres will want to check 
out Kurzweil's PC2R ($1,295). The 1U 

module contains 256 programs, includ¬ 
ing a triple-strike (sampled at three 
velocities) stereo grand piano, new 

stereo strings, and a variety of multi¬ 
strike classic keyboards and organs. 
You also get Kurzweil's KB-3 tone 
wheel organ models for realistic draw¬ 
bar organ sounds. 
The PC2R is 64-voice polyphonic, with 

an option for 128-voice expansion 

(waveform ROM is also expandable). 
You can layer and split voices, and the 
splits can have overlapping zones with 

individual MIDI control assignments. 
The module also includes two stereo 

effects processors, which offer flexible 
routing and a host of algorithms, in¬ 
cluding reverb, delay, chorus, flange, 
filters, and distortion. In addition, the 
PC2R features four real-time perfor¬ 

mance knobs that replicate the functions 

of the sliders found on the module. 
The PC2R has two X-inch balanced TRS 

analog audio outputs. Although the digital 
outputs are on RCA coaxial jacks, you 
can select either S/PDIF or AES/EBU for¬ 

mat through software. The digital outputs 
yield 24-bit, 48 kHz audio with a signal-to-
noise ratio of >117 dB. Kurzweil Music 
Systems/Young Chang; tel. (800) 421-9846 
or (253) 589-3200; fax (253) 983-8206; Web 

www.kurzweilmusicsystems.com. 

▼ NATIVE SPEKTRAL DELAY 
ative Instruments has just unveiled 
Spektral Delay ($199), the first in a 
series of Fast Fourier Transform 

(FFT)-based processors. Spektral Delay 
uses FFTs to divide a waveform into 

each band. The Input-Amplitude-Matrix 
lets you attenuate each band by up to 
50 dB. The Delay Matrix gives you a 

maximum of 12 seconds of delay for 
each band, while the Feedback Matrix 
lets you control the amount of signal 

1,024 frequency bands. 
Each of these frequencies 
can then be processed in¬ 
dividually. Each channel 
also can be processed 
separately. 
Once the audio is sep¬ 

arated into frequency 
bands, you can perform 
several types of process¬ 
ing simultaneously on 

fed back into the delay. An LFO, with a 
choice of six waveforms, allows you to 
modulate each band. 

All parameters can be controlled via 
MIDI, and Spektral Delay works either 
as a VST 2.0 plug-in or as a stand-alone 
processor. 

Spektral Delay is compatible with 
both Macintosh and Windows, and 
works with ASIO, Sound Manager, 
Direct Sound, and MME drivers. RTAS 
and MAS versions of the plug-in are in 
development. Steinberg North Amer¬ 
ica (distributor); tel. (818) 678-5100; 
fax (818) 678-5199; e-mail infoUSA@ 
native-instruments.com; Web www 
.native-instruments.com. 

▼ IZ RADAR 24 

KADAR 24 ($4,995), from iZ Tech¬ nology, is the third generation of the 
popular RADAR hard disk recorder 

at a price that is just a fraction of its pre¬ 
decessor. The basic RADAR 24 configu¬ 
ration includes a 9 GB removable SCSI 

drive; 24 channels of TDIF digital 1/0; two 
channels of AES/EBU and S/PDIF 1/0 on 
XLR3 and RCA coaxial cables, re¬ 
spectively; MIDI In, Out, and Thru jacks; 
sync 1/0 on BNC connectors; LTC/SMPTE 

reference 1/0 on XLR3 jacks; and a KC-24 
remote keyboard controller with key¬ 
mapped overlay. The 9 GB drive yields 
45 minutes of a 24-bit, 48 kHz, 24 track 
session, and up to eight RADAR 24s can 
be linked together using RADARLink. A 

port on the rear panel allows you to use 
any VGA monitor for waveform editing. 

The company states that RADAR 24 is 

easy to use, extremely reliable, and 
capable of recording a 24-bit signal at 
sample rates from 32 to 192 kHz, 
depending on the analog I/O boards 
used. The Classic boards give you 24 
tracks at 48 kHz and below; the Nyquist 
cards give you 12 tracks at 96 kHz, and 
S Nyquist boards give you a maximum of 

RADAR 24's operating system is called 
BelA, developed by Be Inc. for use with 
media-rich Internet appliances. Software 
upgrades are available on 3.5-inch flop¬ 
py disks or directly from the company's 
Web site. 

The recorder can be controlled with the 
standard KC-24 remote, through SMPTE 

6 tracks at 192 or MIDI Machine Control from a computer, 

or with the company's optional pro-level 
remote controllers (Session Controller, 
Eclipse, and Eclipse Elite). Other options 
include 24- and 48-channel meter bridges, 
SCSI and Network cards, and an 

enhanced graphics package. iZ 
_ Technology; tel. (604) 

I 430-5818; fax (604) 
430-5828; Web www 

■ .izcorp.com or www 
I g .recordingtheworld 

K .com. 

kHz. RADAR 24's 

frequency range 
is 10 Hz to 22 
kHz (±.5 dB) at 
44.1 and 48 kHz 

sample rates. 
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The connection between the dream 

www.rolandus.com Faxback information: (323) 890-3780 XV-88 doc #10421. 
Specifications and appearance are subject to change without notice. SEE OUR HOLIDAY COUPON OFFER! 



and the reality. 

XV-88 128-Voice Weighted-Key Synthesizer 
You hear it in your head. Every sound. Every note. Now there’s an easy way to get exactly 
what you’ve imagined without compromise. Introducing the XV-88: Roland’s first synthesizer with 
88 precision hammer-action keys that feel just like the real thing, combined with the new XV synth 
engine for power like you’ve never had before. 128 voices, true stereo waveforms per tone, super 
expandability, expressive Matrix Control, Roland’s innovative Patch Finder, a host of new studio¬ 
quality effects and a lot more. This is it. The expandable performance instrument created to take 
you places you’ve only dreamed about. W Roland 



• WHAT'S NEW 

REVUPaaaa 

Pro Toolsb.l allows for multi¬ 
ple levels of undo, and can 
automatically save sessions at 
user-defined intervals. MIDI en¬ 
hancements include an event¬ 
list editor, support for recording 

multiple MIDI devices simulta¬ 
neously, and individual track 
offsets. Digidesign; tel. (8001333-
2137 or (650) 842-7900; fax (650) 
842-7999; e-mail prodinfo@ 
digidesign.com; Web www 

that shows notes or regions, the new 
Kyma Timeline shows the scheduling of 
algorithms on the Capybara. You can 
record fader moves, play and modify 
sounds, and control and record parame¬ 
ter changes with MIDI. To assign effects, 
simply drag and drop an effects icon on 
the timeline. 

You can also assign each track to a 
specific audio output channel and MIDI 

input channel, or simply specify the 
location of a sound in space. Real-time 

▲ DIGIDESIGN 

Digidesign's Pro ToolsSA (software upgrade $295) adds surround mix¬ 
ing, stereo tracks, and support for 

a number of multichannel mixing 
formats, including LCR, Quad, LCRS, 
5.1, 6.1, and 7.1 (multichannel tracks 
and mixing require Pro Tools 24/Mix 
and Mixplus TDM systems). Surround 
Panning controls are now part of the 
Pro Tools interface; each track sup¬ 
ports independent panning on outputs 
and sends. You can view and automate 
each track's panning in a large X/Y 
axis display or switch to a 3-knob pan¬ 
ning mode. 
Multichannel audio files are now 

automatically grouped hierarchically 
in Region lists. The redesigned mixer 
offers multiple destinations for each 
output or send on any channel; you can 
now create surround mixes in various 

formats and a stereo mix simultane¬ 
ously. The new I/O Setup window lets 
you customize routings, which you can 
import and recall. 

For Pro ToolsSA TDM systems only, 
you can add the Digidesign Machine-
Control option, enabling you to control 
playback, arm tracks, and record in Pro 
Tools from the remote device. 
Another TDM-only feature, called 

Beat Detective, analyzes strong 

transients in order to conform looped 
grooves into selected regions. 

Additionally, new MultiShell II allows 
TDM plug-ins to dynamically share 
DSP resources. 

.digidesign.com. 

▼ SYMBOLIC SOUND 

Kyma 5.07 ($3,300 bundled with base 
Capybara 320 hardware system), 
from Symbolic Sound, features a 

library of more than 1,000 new sounds, 
369 sound design modules, a Timeline 
display, user-configurable control sur¬ 
faces, and a Sound Browser. You can 
locate, play, and test combinations and 
effects from within the Sound Browser. 
Presets are handy as jumping-off 

points for new sounds. With Kyma 5.07, 
however, you can also save and recall 
the entire sound development process. 
To add a random factor in your search 
for new sounds, you can step through 
randomized parameter settings. 

You can now create virtual devices 
and control surfaces, and Kyma will 
automatically provide an initial tem¬ 
plate. You can then adjust ranges, 
types of controls, sizes, positions, and 
even names of control surfaces. 

Unlike a standard sequencer or editor 

panning and spatialization of up to eight 
audio channels is possible. Once you 
specify the speaker configuration, Kyma 
will automatically configure its Timeline 
to match, including Quad, 5.1, and 7.1 
Surround. Symbolic Sound; tel. (217) 
355-6273; fax (217) 355-6562; e-mail 
info-kyma@symbolicsound.com; Web 
www.symbolicsound.com. 

AKAI PROFESSIONAL 

À vailable as a free download from its Web site, Akai's v. 2.0 operating sys¬ 
tem supports USB networking of 

S5000 and S6000 samplers. With the IB-
S56USB USB expansion board ($129) and 
the ak.Sys networking software bundled 
with the board, you can network up to 
32 samplers from a single computer. 
Ak.Sys enables drag-and-drop transfer of 
programs and samples between con¬ 
nected samplers. The software includes 

Program and Multi editors, and a Virtual 
S6000 Remote Control Panel. 

Apart from networking upgrades, the v. 
2.0 operating system can now format FAT 

32 hard disks. Other features 
include support for Roland CD-
ROMs and E-mu SCSI disks. 

Performance enhancements 
include Legato and Porta¬ 

mento modes. The Standard 
MIDI File player lets you orga¬ 
nize SMFs into set lists for 
playback. Akai Musical In¬ 

strument; tel. (800) 433-5627 or 
(817) 831-9203; fax (817) 222-
1490; e-mail info@akaipro 
.com; Web www .akaipro.com. 
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Another way to get there. 

XV-3O8O 128-Voice Synthesizer Module 
Get the sound without the space. Introducing Roland’s XV-3080 
128-Voice Synthesizer Module. This synth has the sonic power of the 
XV-88 128-Voice Expandable Synthesizer, all in a 2U rack. Built around 
the best-sounding, most expressive and expandable new synthesizer 
architecture in Roland history. Now if you dream it, you can hear it. 

SEE OUR HOLIDAY COUPON OFFER! 
W Roland 

www.rolandus.com Faxback information: (323) 890-3780 XV-3080 doc #10420. 
Specifications and appearance are subject to change without notice. 



• WHAT'S NEW 

for 48V phantom 
power and 12 dB/ 
octave high-pass 
filter, and stepped 
gain and trim con¬ 
trols. Two status 
LEDs on the front 
panel indicate sig¬ 
nal presence/peak 

▲ GRACE DESIGN MODEL 101 
ew from Grace Design is the Model 
101 (S699), a fully balanced, single¬ 

channel transformerless mic preamp 

level and power, 
respectively. Back panel connections 
include an XLR mic input, XLR and %-inch 
TRSoutputs, and a jackforthe wallwart 
power supply. 

8-channel 801 preamp. The frequency 
response of the mic input at 40 dB is 
an impressive 12 Hz to 170 kHz (-3 dB). 
The output gain range is from 10 to 60 
dB in 5 dB steps. A high-output version 
of the Model 101, with a 20 to 70 dB 
gain range, is available for use with rib¬ 
bon mies. At the high-impedance input, 
the frequency response at 20 dB gain is 
3 Hz to 300 kHz (-3 dB), and the gain 
range is 50 dB. 
The 12 dB/octave highpass filter on 

the Model 101 slopes to -3 dBU at 75 Hz, 

and THD+N is 0.005% at 60 dB. Grace 
and instrument DI. The elegant front 
panel on the Model 101 includes a /<-
inch TS high-impedance input, switches 

► ROYER SF-1 

Royer has just released the SF-1 ($1,075), a single-element, figure-8 
ribbon microphone that features 

the same cross-field transducer as the 
company's SF-12 stereo microphone. 
The cross-field transducer design fea¬ 
tures four diamond-shaped Neodymium 
magnets and two trapezoidal Per¬ 
mendur iron pole pieces, which the 
company says enhances the micro¬ 
phone's high-frequency response as 
well as its perceived "reach" in dis¬ 
tance recordings. The overall frequency 

▼ HHBCDR830 BURNIT 

HHB's newest stand-alone CD-R recorder is the CDR830 BurnIT 
($795). The CDR830 includes three 

synchro record modes, allowing you to 

Notably, the unit includes a front-panel 
digital input gain control, which allows 

you to match the record levels of differ¬ 
ent digitai input sources. The front panel 
also includes an analog record-level 

The specs of the Model 
101 are similar to those in 
Grace Design's high-end 

Design; tel. (303) 443-7454; fax (303) 444-
4634; e-mail egrace@gracedesign.com; 
Web www.gracedesign.com. 

that the SF-1's ribbon element is more 

delicate than the one in its R-121 
microphone, but is unaffected by 

response of the SF-1 is 30 Hz 

to 15 kHz (±3 dB), with slight 
boosts in the response be¬ 
tween 40 to 80 Hz and 900 Hz 
to 9 kHz. 

According to Royer, the im¬ 
portant design features of the SF-1 
include an ingot-iron casing, a high-

efficiency toroid matching trans¬ 
former, and a gold-plated output 
connector. The casing forms a mag¬ 
netic return circuit, which gives the mi¬ 
crophone its high sensitivity and low 
self-noise in a small package. Royer adds 

heat and humidity. 

The SF-1, finished in matte 
black chrome only, is available 
individually or in matched pairs 
for an extra $50. Royer offers a 
lifetime warranty on the SF-1 
to the original owner. Royer 
Labs; tel.(818)760-8472; fax 
(818) 760-8864; e-mail info@ 
royerlabs.com; Web www 
.royerlabs.com. 

can be made in 0.5 dB 

steps (+12 to-12 dB), 1 
dB steps (+20 to +12 dB 

and -12 to -24 dB), 3 dB steps (-24 to 
-48 dB), and 6 dB steps (-48 to -84 dB). 

record one track at a time, record the 
entire disc at once, or record and finalize 

control and a '/«-inch headphone jack 
with a dedicated volume control. 

Additionally, there is a digital stereo bal¬ 
ance control. 

the disc at once. In addition, finalizing 
can be done at double speed. The 
CDR830 accepts both standard and con¬ 
sumer CD-RW and CD-R blank media. 
The CDR830 lets you add and edit text 

to CD-Rs, allowing each track ID to have 

The CDR830 uses RCA connectors for 
analog I/O (with 24-bit A/D/A convert¬ 
ers) and optical and RCA coaxial jacks 
for S/PDIF digital I/O. The coaxial and 
optical inputs each have their own digi¬ 
tal gain control, and gain adjustments 

The dynamic range of the CDR830 is 
>98 dB, S/N ratio >111 dB, and THD @ 1 
kHz is <0.002%. HHB Communications 
USA; tel. (310) 319-1111; fax (310) 319-

1311; e-mail sales@hhbusa.com; Web 
www.hhbusa.com. 

up to 120 characters. Text entry is done 
through the remote control (included) or 
an ASCII keyboard (using a dedicated 
rear-panel input). 

Like other HHB CD-R burners, the user 
interface of the CDR830 is straightfor¬ 

ward and easy to navigate. The LCD 
screen includes level meters and dis¬ 
plays text added to the CD subcode. 
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IN THE OLD DAYS it took a pile of gear, a trunk full of cables and an army of roadies to create a completely 

versatile synth system. BUT NOW Yamaha’s Modular Synthesis Plug-In System lets you easily and inexpensively 

expand your rig without the need for bank loans or hernia belts. And unlike other companies’ expansion boards that only 

add sounds, when you install a PLG card into a Yamaha S80, S30. CS6X or SW1000XG, you’re adding an entirely new 

synthesizer - complete with state-of-the-art tone generation technologies, effects and extra polyphony. So get with today’s 

world; infinitely expand your sonic universe with Yamaha synthesizers and the Modular Synthesis Plug-In System. 

PLG150-AN 
Reproduce the fat and 
punchy sounds of vintage 
analog synths with this 
physically modeled analog 
synth board. $299.95 

PLG150-VL 
Create ultra-realistic 
wind instrument sounds 
with physically modeled 
Virtual Acoustic tone 
generation. $199.95 

PLG100-VH 
Add a variety ofs tudio¬ 
quality harmony effects to 
your voice, from vocoder 
type sounds to four-part 
chordal harmonies, to 
inspire your songwriting. 

$169.95 

SEE OUR HOLIDAY COUPON OFFER! 

PLG150-PF 
Get over 136 impeccable 
samples from the worlds' 
best acoustic and electric 
pianos. $34995 

PLG150-DX 
The same tone generation 
system as the legendary 
Yamaha DX7 is reborn in 

PLG100-XG 
Add the exciting world of 
Yamaha XG and General 
MIDI compatibility to 
interact with thousands 
ofStandard MIDI fries. 

$249.95 

All prices an manufactunrs 
suggested retail price. Yamaha synths 
have different plug-in capacities. 

this 6-operator, 16-note 
poly synth board. $34995 

yamaha.com 
yamahasynth.com 

©2000 Yamaha Corp, of Amenta, P.O. Box 66C0, Buera Park. CA 90622 6600 ( 800'9320001 ext. 654 
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• WHAT'S NEW 

► TC ELECTRONIC TRIPLE C 
C Electronic's latest foray into dy¬ 
namics processors is the Triple C 
Multiband Envelope and Full-band 

Compressor ($699 single channel; $999 
dual channel). Triple C allows you to per¬ 
form 3-band, frequency-dependent com¬ 
pression, full-band compression, or 
envelope compression. It also lets you 
add second-harmonic distortion, and it 
comes with high and low shelving filters. 
Included are 50 presets optimized for 
particular tasks, and 100 spaces for stor¬ 
ing user-defined presets. 

The front panel of the Triple C features 
a multipurpose LCD display, four Dy¬ 

namics controls (threshold, ratio, attack, 
and release), two Spectra I Level con¬ 
trols (Lo- and Hi-band), controls for Input 
and Makeup Gain, a rotary menu knob, 
and the power switch. 

In the single-channel processor, the 
right channel input serves as a sidechain 

input or stereo link and the right output 
serves as a direct output or stereo link. 
Back-panel connections include a pair 
of analog inputs and outputs using %-inch 

balanced TRS jacks, S/PDIF digital I/O 
using RCA coaxial jacks, MIDI In, Out, 
and Thru jacks, and a bypass pedal input. 
Triple C has an overall frequency re¬ 

sponse of 20 Hz to 20 kHz (-0.5 dB at a 
48 kHz sample rate) and uses 24-bit 
A/D/A converters with a choice of 44.1 

and 48 kHz sample rates. TC Electronic; 
tel. (805) 373-1828; fax (805) 379-2648; 
e-mail tcus@tcelectronic.com; Web 
www.tcelectronic.com. 

► DUY SYNTHSPIDER 

»UY has just introduced a modular-synthesizer TDM plug-in called 
SynthSpider ($895). SynthSpider\ets 

you create patches in an intuitive fashion 
in the graphic interface, using familiar 

synthesizer modules and functions. 
These include oscillators (such as sine, 
triangle, pulse), a noise generator, a dy¬ 
namic wave generator, an envelope fol¬ 
lower, sample and hold, six filter types, a 
32-step sequencer, and basic logic func¬ 
tions (addition, subtraction, and division). 

SynthSpider includes four MIDI mod¬ 
ules: Controller, Note, Velocity, and Gate. 
The Controller module allows every synth 
parameter to respond to MIDI. Auto¬ 
mation is also supported. 

SynthSpider lets you do anti-aliasing 
wavetable synthesis, with the ability to 
draw a waveform in either the 

174-510; fax 34-932-176-313; e-mail 
info@duy.com; Web www.duy.com. 

time or frequency domain. Patch 
Manager automates patch chang¬ 
es on the fly, and up to four wave¬ 

forms can be morphed together 
in time using the Dynamic Morph¬ 

ing Generator. Another feature is 
the Scanwave Generator, which 
lets you use external audio 
sources as oscillators. 
Minimum system require¬ 

ments are a Power Mac 604e/ 
200 MHz, with 48 MB of RAM, 
Mac OS 8.1, and Pro Too/sTDM 
4.3.1. The plug-in supports 0MS 
and FreeMIDI. DUY; tel. 34-932-

▼ WAVEFRAME FRAMEWORKS/DX 
aveFrame's latest digital audio work¬ 
station, FrameWorks/DX ($4,995), 

brings a variety of professional 
applications—including CD mastering, 
surround mixing, and DVD preparation— 

into the realm of the project studio. The 
DAW gives you 64 channels of 24-bit/48 
kHz audio, and works with sample rates up 
to 96 kHz. 

FrameWorks/DX relies on the Merging 
Technologies Mykerinos DSP card for 

its processing power, integrat¬ 

ed synchronization capabilities, 
and time code functionality. The 
basic system includes one My¬ 
kerinos PCI board and 16 chan¬ 
nels of ADAT Lightpipe I/O. 
Other I/O options include TDIF, 
AES/EBU, and MADL 

Projects can be displayed in 
SMPTE time code or as bars/ 
beats/ticks, and LTC and VITC 

sync and external transport con¬ 
trol (using a 9-pin RS422 con¬ 

nection) is available. For onscreen mix¬ 
ing and editing reference, digital video 

can be imported into FrameWorks/DX 
using a video capture card. 

FrameWorks/DX plug-in options include 
dedicated Room Simulation/Reverb, Time 
Compression/Expansion, and Denoising 
DSP effects. The system can also run 
DirectX effects plug-ins. For 5.1 surround 
work and DVD preparation, available op¬ 
tions include both DTS and AC-3 encoding. 
The system lets you use automation during 
a mix, and WaveFrame says you can mix 
5.1 and stereo sessions simultaneously. 

Minimum requirements for Frame¬ 
Works/DX are a Pentium II/266 running 
Windows 2000. WaveFrame; tel. (510) 
594-9455; fax (510) 654-8370; Web 
www.waveframe.com. « 
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HEAVYWEIGHT : MIDDLEWEIGHT : CRUISERWEIGHT 

1 NEW BLOOD 
TRITON OPTIONS 1« CONTENDERS 

★ ★★★★★★★★ 

BSP MUSS SIXTH 
EXB MOSS ADDSA SIX VOICE DSP SYNTH ENGINE. 
THE SAME AS OUR RENOWNED Z! AND TRINITY V3. 

>413 SYNTHESIS ALGORITHMS 

<4 BOTH PHYSICAL MODELING & DIGITAL SYNTHESIS 

■4 UPTO6-PARTMULTITIMBRAL 

>4 128 NEW PROGRAMS/64 COMBIS 

★ ★★★★★★★★ 

P«L« KEYBOARDS 
EXB-PCMOI FEATURES 16MB OF SUPERBLY 
SAMPLED KEYBOARD INSTRUMENTS. 

>4 32 MULTISAMPLES 

>4 ACOUSTIC AND ELECTRIC PIANOS. CLAVS ORGANS 

AND MORE 

>4 128 PR0GRAMS/I2B COMBIS 

★ ★★★★★★★★ 

STUDIO ESSENTIALS 
EXB PCMO2 CONTAINS IGMB OF ACOUSTIC 
INSTRUMENTS ANO VOCALS. 

>4 39 MULTISAMPLES 

■4 STEREO STRINGS & BRASS. SOLO BRASS & WINDS. 

GOSPEL VOCALS. ETHNIC PLUCKED SOUNDS 

•4 128 PROGRAMS/128 COMBIS 

★ ★★★★★★★★ 

FUTURE LOOP CONSTRUCTION 
EXB PCM03 PROVIDES 16MB OF CUT UP DRUM 
LOOPS WITH INDEPENDENT CONTROL OF TEMPO 
AND PITCH. 
>4 275 MULTISAMPLES. 1324 DRUM SAMPLES 

>4 18 SONGS/MUSICAL STYLES 

>4 728 RPPR PATTERNS FOR TRIGGERING LOOPS 

DIRECTLY FROM THE KEYBOARD 

★ ★★★★★★★★★★★★ 

DANCE EXTREME 
EXB-PCM04 DELIVERS 16MB OF SOUNDS THAT 
ARE PERFECT FOR DANCE/TECHNO MUSIC. 

>4 202 MULTISAMPLES. 454 DRUM SAMPLES 

■4 SYNTH BASSES. LEAD. PADS & ONE-SHOT SAMPLES 

>4 128 PROGRAMS/128 COMBIS 

★ ★★★★★★★★★★★★ 

VINTAGE ARCHIVES 
EXB-PCM05 GIVES YOU 16MB OF CLASSIC SYNTH 
AND KEYBOARD SOUNDS. 

>4 158 MULTISAMPLES. 58 DRUM SAMPLES 

>4 VINTAGE AMERICAN AND JAPANESE ANALOG SYNTHS. 

DRUM MACHINES & TAPE-BASED KEYBOARDS 

>4 128 PROGRAMS/128 COMBIS 

★ ★★★★★★★★★★★★★★★★ 

HH UK K IM 
M K US*. FOR THE « BEAI ill NEAREST YOU: (800) 33» FOR MORE MEO WA EAXBAC» (631) 393 8S30. DOC# 3504. WWW K0KÆ0M 



By Roger Maycock 

DOTOOTOOT.COM 

WEB SITE OF THE MONTH 
audio primer, microphone and mixer 

basics, mixer troubleshooting tips, a 

historical overview of electronic 

music, and extensive coverage of 

the sound-synthesis language 

Csound. You'll also find links to 

valuable resources such as the 

Society for Electroacoustic Music in 

the United States (SEAMUS), the 

International Computer Music 

Association, and the Electronic 

Music Foundation. 

Musicians seeking resources and con¬ 

tacts to further their careers will find 

Musiceditor.com (www.musiceditor 
.com) well worth exploring. Billed as 

"the new online A&R resource," the 

site provides several valuable services. 

For a $45 fee, you can submit a demo 

package and receive a thorough cri¬ 

tique of your music production, vocals, 

lyrics, and presentation. If the review¬ 

ers consider your material exceptional, 

Musiceditor.com will shop your pack¬ 

age to labels, publishing firms, and 

others ... Fans of analog circuit design 

and other DIY types should bookmark 

Music Synthesizer.com (www 
.musicsynthesizer.com), the fascinat¬ 

ing online meeting place for synth 

designers, builders, and enthusiasts 

worldwide. It's made up of links to 

pages that describe highly personal, 

one-of-a-kind systems, often including 

schematics and other useful design 

information. Many of the people behind 

the smaller analog synth companies 

(including Grant Richter of Wiard, Eric 

Barbour of Metasonix, and Bruce 

Duncan of Modcan), as well as more 

well-known names (such as John 

Simonton of PAiA, Don Buchla, and 

Bob Moog), are represented on the 

site ... If you've ever struggled with 

placing MIDI files online, go to Charles 

Belov's MIDI Web Tips Home Page 
(www.cabelov.com/midi/midi.shtml). 

This site provides casual Web surfers, 

musicians. Webmasters, and Internet 

service providers with information on 

browser plug-ins and uploading and 

configuring MIDI data, tests to check 

your browser's MIDI response, and 

links to related sites. You can download 

HTML code for streaming MIDI data 

and incorporate it in your Web pages. 

The site will also tell you which MIDI 

plug-in your browser uses. Best of all is 

the extensive section on trouble¬ 

shooting MIDI-related difficulties. 

The Indiana University School of 

Music, a leading institution of music 

education, offers an extensive elec¬ 

tronic music curriculum. The Web site 

of the school's Center for Electronic 

and Computer Music (www.indiana 

,edu/~emusic) is intended primarily 

as a resource for university students, 

but it's also useful for anyone inter¬ 

ested in electronic music. 

The site includes an explanation 

of the MIDI specification, a digital 

30 Electronic Musician December 2000 



DAWRILOAD OF THE MONTH 
GoldWave 4.19 for Windows (www 

.goldwave.com) is a shareware 

2-channel digital audio editor with an 

intuitive interface and an extensive 

feature set. Provisions for configuring 

RAM (for fast operation) and your hard 

disk (for large files) help you optimize 

the program for any application, such 

as editing files up to 1 GB in size. 

GoldWave lets you automatically 

convert samples during paste opera¬ 

tions and perform direct sample edit¬ 

ing using the mouse, and it gives you 

real-time amplitude, spectrum, bar, 

and spectrogram graphs. Standard 

Go'dWave 4.19 has modest mini 

mum system requirements: a 486 

processor, 16 MB of RAM, Windows 

95/98/2000/NT, 3 MB of free disk 

space, and a sound card. GoldWave 

3.03 is available far users running 

Windows 3.1. 

effects include distor- ■ I_ 

tion, echo, pan, volume 

shaping, invert, resam- BîEëM 
pie, transpose, noise 

reduction, and time RIH 

warp. Among the other I " j,»— 
features are drag-and-

drop cue points, CD 

audio extraction, and the abil ty to im¬ 

port and export a number of formats, 

such es WAV, AU, IFF, VOC, SND, 

MAT, AIFF, MP3, OGG, and raw data. 

(To work with MP3 files, you must also 

have Windows Media Player 6.4 and 

the LAME or BladeEnc encoders.) 

OnlineConservatory.com 

(www.onlineconservatory 

.com) is an interactive Web 

site that offers one-on-one keyboard 

lessons through the Web. You can 

study any style of music and choose 

your teacher. OnlineConservatory 

.com is available for Windows only 

and requires two applications: the 

company's free Melodus software 

package (which lets you play live over 

the Internet using MIDI instruments) 

and Microsoft's NetMeeting 3.01 (a 

real-time conferencing application). 

Getting started is easy. When you 

register, the site will ask you about 

your musical preferences and equip¬ 

ment. After registration, download 

and install Melodus and NetMeeting, 

and turn on your keyboard and play¬ 

back system. Next, arrange for the 

company's technical support depart¬ 

ment to test your system. A teacher 

will then contact you to schedule a 

free lesson. 

At the appointed lesson time, log 

in and go to OnlineConservatory 

.com's student waiting room, where 

your teacher will meet you, establish 

a connection, and begin your lesson. 

Once you complete your first lesson 

and become familiar with the entire 

process, you can search for the 

teacher of your choice. The mini¬ 

mum system requirements for 

OnlineConservatory.com are a 

Pentium/120 MHz, 16 MB of RAM, 

Windows 95/98, a 28.8 Kbps 

modem, a MIDI-compatible sound 

card, a MIDI keyboard, and a micro¬ 

phone (preferably on a headset). 
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BAND ON THE WEB BW 
Liquid Audio's Liquid System 

Monty Roca y 
La Clave 

Although there are numerous encoding and playback systems available 

for downloading audio over the Internet, Liquid Audio (www.liquidaudio 

.com) is popular with artists and labels because it protects intellectual 

property rights through watermarking. Liquid Audio is not a retail site 

but a service provider; think of it as a warehouse (in the form of Liquid 

Audio's server) for music distribution. Links within an artist's Web page 

connect customers to the server, where they can preview and down¬ 

load music. Once you establish an account and upload your music to 

Liquid Audio's server, your product becomes part of the Liquid Music 

Network database, which contains more than 900 affiliated Web sites, 

including Tower Records Online, Virgin Jamcast, and CDNow. 

You can open a Liquid System account by contacting Liquid 

Audio's sales department. Basic hosted accounts for distribution and 

e-commerce cost less than $100 a year. Expanded hosting packages, 

which include additional storage and service options, are also avail¬ 

able. Liquid Audio provides optional encoding and uploading ser¬ 

vices for artists and labels with small catalogs—just fill out the 

required forms and send them in with your CD. 

The Liquid System is made up of three parts: Liquid Audio's server, 

Liquid Player Five, and Liquifier Pro. Liquid Player Five, available as 

freeware, is Liquid Audio's online version of a CD player. It's the key 

to conducting e-commerce, because it lets your customers preview 

and purchase your music. The player can also show graphics, lyrics, 

liner notes, and promotional material, and it includes built-in CD-

burning software. You determine which permissions (such as a one¬ 

time right to burn a CD-R of the downloaded material) the consumers 

receive. Liquid Player Five supports a wide variety of file formats, in¬ 

cluding Dolby Digital (AC-3), Advanced Audio Coding, Sony ATRAC 3, 

and MP3. 

Liquifier Pro, which you can download once you establish an 

account, is for encoding and uploading content. It also includes audio¬ 

extraction tools for transferring audio from a CD to your hard drive. 

Creating a file with Liquifier Pro takes six steps: (1) enter your text and 

graphics in the Media window; (2) import your audio; (3) prepare sepa¬ 

rate audio files for previews and downloads; (4) preview each compo¬ 

nent from the consumer's perspective; (5) create a Liquid Master file 

by integrating all images, text, and audio files; and (6) upload the 

Liquid Master file to the server using Liquifier Pro's simple drag-and-

drop methods. 

For Liquid Player Five and Liquifier Pro, PC users need a 

Pentium/166 MHz; 32 MB of RAM; Windows 95/98/NT 4.0/2000; 50 MB 

of hard disk space; a 16-bit DirectX-compatible sound card; Netscape 

Navigator 4.x or Microsoft Internet Explorer 4.x; and a 28.8 Kbps 

modem. Macintosh users need a PowerPC/150 MHz; 32 MB of 

RAM; OS 7.6.1; 50 MB of hard disk space; Navigator 4.x or Internet 

Explorer 5.x; and a 28.8 Kbps modem. 

Latin music is hotter than ever. Monty Roca y 

La Clave (http://artists2.iuma.com/IUMA/ 

Bands/Monty_Roca„y_La_Clave/index-0.html), 

a New York City-style salsa band with a huge 

sound, has taken to the Web to deliver its 

musical message. Hailing from Middletown, 

New York, the eight-piece ensemble infuses 

its Latin arrangements with a number of jazz 

elements, producing a sound reminiscent of 

Tito Puente, Machito, Ruben Blades, and Willy 

Rosario. The music is replete with sophisti¬ 

cated harmonies, colorful and dynamic horn 

arrangements, and drivmg percussion. 

“We started as a group of friends who were 

playing with other bands, but we wanted more 

control over our music," says bandleader and 

pianist Monty Roca. "We decided to produce a 

CD and promote it on the Internet. The Internet 

seemed like the ideal vehicle to accomplish 

what we wanted because, without the restric¬ 

tions imposed by a record company, we were 

able to craft our musical vision as we liked." 

Music fans everywhere have shown their 

support. "The Internet has made it possible to 

reach people around the world who otherwise 

would have never heard our music," Roca 

says. "We've sold CDs in Europe, Russia, Latin 

America, and all across the United States." 

Roca first uploaded the band's music in 

May. "In just a few short months, we've had 

several record labels contact us about the han¬ 

dling and distribution of our CD, and we've 

played at both the Copa Cabana and Casa 

Blanca nightclubs," he says. "I have also been 

hired to create musical arrangements for other 

bands that heard our CD." 

Roca is a true believer in the Internet's 

ability to further a musician's career, because 

it allowed him to develop a following that 

would otherwise have required a substantial 

marketing budget. "You upload your music, 

and the public is the judge of what you create, 

not some executives at a record company that 

might stop you from reaching the masses 

because you did not agree to their terms," Roca 

says. "Out of necessity, record companies are 

taking notice of the Internet's potential." ® 

WEB 
page 
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GIGASTUDIO 
Innovate. Never Imitate. 

"Unless you explore it, 

emotionally you cannot 

understand how revolutionary 

GigaStudio is. I never have to 

worry about having enough 

space for my samples, and 

the low pass filters and 

crossfades are done right -

natural and transparent -

they really work. Nemesys 

has built a classic." 

Hans Zimmer 
Academy Award® Winning Composer 

Sample Outside the Box. 
Patented Hard Disk Based Sampling Technology, 160 Voice 
Polyphony (all disk based), Multimode Resonant Filters with 
External Q and Fc. DSP Station1“ 32 Bit Zero Latency Effects, 
32 Channel 32 Bus Digital Mixing with Automation, QuickSound™ 
Database, Dimension Articulation Switching/Crossfading 

s' mi EH3El!Hni!EES 
'Academy Award" is a registered trademark and service mark of the 
Academy of Motion Picture Arts and Sciences 

www.nemesysmusic.com 1.8 7 7 NEMESYS 



vintage 

ARP Odyssey 

$700 

$550 

$300 

Price new: $1,993 

Today ’s prices: 

Never a rock 'n' roll favorite, the ARP Odyssey's thin, sharp timbre and ability to 

produce weird sounds makes it popular with drum 'n' bass, jungle, and even hip-hop 

musicians. It's especially good for creating unique sound effects. 

synthesizer. Voltage-controlled oscillators 
offer switchable sawtooth/pulse waveforms, 
and coarse and fine tuning. Pulse width can 
be controlled manually or modulated using 
an LFO or the ADSR envelope generator. 
You get a static highpass filter and a dy¬ 

namic lowpass filter. The lowpass filter of¬ 
fers variable cutoff frequency and resonance 
sliders and you can set the resonance high 
to drive the filter into self-oscillation, so 
you can use it as a sound source. The filter 
can be shaped by EG 1 (with simple attack 
and release parameters) or EG 2 (attack, 
decay, delay, and release). It can be modu¬ 
lated by the LFO, sample-and-hold circuit, 
keyboard CV, or a pedal. 
The LFO has sliders governing fre¬ 

quency and output lag (delay), and the 
sample-and-hold circuit can be fed the 
output of VCOs 1 and 2 and the VCF for a 

Like new 

Like, it ’s okay for its age 

Like hell 

Produced: 1972 

Made in: United States 

Designed by: Alan R. Pearlman 

Number produced: 3,000 

Synthesis system: analog, subtractive 

ARP produced the Odyssey in response to the Mini-moog, with the rivalry between Moog and ARP al¬ 
most stage-managed. Everything Moog did, ARP did 

slightly differently: a pitch wheel on the Moog—a pitch 
knob, and later, a pitch pad on the ARP. Rotary knobs on 
the Moog—sliders on the ARP. Black color scheme on 
the Moog—colored knobs on the ARP. Indeed, the 
Odyssey’s front panel could not be mistaken for a Moog 
instrument: it’s a sea of minute switches and loosely cal¬ 
ibrated sliders with plastic color-coded blobs the size of 
a Tic-Tacs. 
A dual-oscillator, monophonic synth (two notes can be 

emitted by using different pitches for each oscillator), 
the Odyssey is a cut-down version of ARP’s earlier 2600 

range of those classic random space-age sound effects. 
The Odyssey is well stocked with features. White and 

pink noise are available, the oscillators can be hard-
synched, you get a ring modulator, and you can also set 
up repeats and auto-repeat triggering. Wide-ranging 
modulation permutations make this a theoretically 
expressive instrument to play. 

Performance controls on early models included a por¬ 
tamento slider, 4-octave range transposer, and a far-
from-accurate pitch bender that was nothing more than 
a rotary control with a supposedly safe central area. 
Later, these were joined by a rubbery pad called a PPC 
(proportional pitch control), which controlled LFO 
depth. If you are on the lookout for an Odyssey, try to 
find one of these. 
At the other end of the performance scale, the Odyssey 

is an excellent sound effects synth, for wind, steam, 
seashore, bird noises, space effects, and so on. 

But the Odyssey was not really designed as a purveyor 
of static, repeatable musical timbres. In fact, no matter 
how carefully you try to re-create a sound (ARP made lit¬ 
tle templates you can sling over the panel so you can 
mark control settings), even approximations are pretty 
hard to accomplish. There are no LEDs, and the sliders 
are way too sensitively calibrated. 
The Odyssey makes the ever-tricky problem of tun¬ 

ing on this vintage instrument even harder with its 
(continued on p. 126) 

By Julian Colbeck 
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FRONTIER 

SONIC 

Electronic Musician 
2000 

S EDITORS 

CHOICE 

Recent Honor: 
ASCAP 2000 Award Winner 
Most Performed Composer on TV in 1999 

Location: 
Clemistry Ranch, Southern California 
(a recent emigré from Beverly Hills) 

Frontier Gear: 
DAKOTA Multichannel Digital Audio 

and MIDI Card 
MONTANA 16-channel Digital Audio 

Expansion Card 
SIERRA 8x8 MIDI Expansion Box 

Credits: 
Buffy the Vampire Slayer, feature 
films, network TV and a long list of 
reality shows including World's Most 
Amazing Videos, and our favorite: 
When Good Pets Go Bad 

800.928.3236 

outside USA 
603.448.6283 

When I'm on a roll, I need technology 
that can keep up and enhance the vision. 
Sonic clarity and solid reliability... 
that's what I get with Dakota." 

Artist Profile: 

Shawn Clement 
Profession: 

Music Composer for TV and Film 

Learn more about Shawn and Dakota: 

www.frontierdesign.com 

cakewalk Stainborg emagic «•dmoio* with Soui * 
FOUNDRY 

SEE OUR HOLIDAY COUPON OFFER! 



Over, Under, Sideways, Down 

First, commercially recorded sound was mon¬ aural. Then, it was stereo and—briefly—quad. 
Now, it often employs six channels (five full¬ 

range and one low-frequency, which is known as 
5.1 surround sound), seven channels (6.1), and 

more. Is this trend likely to continue? Probably; 
after all, more is always better, right? Well, maybe 

not always, but this is certainly true when it comes 
to a sound system's ability to reproduce the directional 
cues that occur in a real-world acoustical environment. 

This is the idea behind the patented Taylor Array Processing 
System (TAPS) from Dimension Audio (www.dimensionaudio • 
.com). At the recent AES Convention in Los Angeles, the com- • 

pany demonstrated a 45.3-channel version of the system (45 * 
full-range and 3 low-frequency channels). This megasystem 
included 45 Genelec 1029A powered monitors: eight on the • 
front wall, ten on the right and left walls, seven on the back • 
wall, and ten on the ceiling. Two of the three low-frequency • 
channels were directed to four Buttkicker tactile transducers 1 

connected to a floating floor, and the third bass channel was e 

served by a Genelec powered sub. • 

software running on a Windows PC and using the 

two R.Eds as output devices. (The software can also 
be used with six Soundscape Mixtreme sound cards, 

each of which provides eight audio outputs.) 
Sound Spreader, which has been under develop¬ 

ment in various forms since 1996, is currently in an 
alpha version that uses Soundscape hardware. It 
accepts any signal and uses proprietary DSP algo¬ 

rithms to distribute the sonic energy throughout the array, 
enlarging the aural image in a relatively fixed, predeter¬ 
mined way. Another program, Pather, can redirect the 
source signal to any set of output channels based on vari¬ 
ous criteria. 

Even more ambitious is Dimension Audio's plan to introduce 
a computer-aided design system called AudioCAD that will 
allow engineers to design multichannel sound environments 
visually. With this system, a sound designer specifies an ambi¬ 
ent environment (a reverberant alleyway, for example) and 
places sounds at any location within that environment. These 
sounds can then dynamically "pan" anywhere within the 
speaker array with the same energy signature as if the sound 

A new system 

puts you in the 

middle of the 

audio action. 

The system is intended to reproduce sound with as much 
spatially correct cueing as possible to create a completely 

enveloping sonic environment. Each full-range speaker is 
called a sound pixel; much like video pixels combine to form 
a complete visual image, the sound pixels combine to form a 

• was actually originating in the specified environment. 
• Ultimately, a TAPS system can be constructed with any 

number of channels, but 16 seems to be the minimum number 
e needed to create a convincing sonic environment. Within such 
• an environment, each speaker level (and thus, the required 

complete aural image. The entire 
array forms a singular surface—a 
sort of "meta" speaker. This surface 
radiates sound in a manner similar 

to real-world sound waves, com¬ 
bining both near- and far-field cues. 
The source material for the AES 

demo included several selections 
that had been mixed to 48 discrete 
channels in the company's studio 
and played back from two synchro¬ 
nized Soundscape R.Ed 24-track 
hard disk recorders. Also included 
were several cuts from standard 

stereo CDs and 5.1-channel sound¬ 
tracks processed through the com¬ 

pany's patented Sound Spreader 

The Dimension Audio demo room at AES included a 

front-projection video system in addition to the TAPS 

speaker array, computers, and other equipment. 

amplifier power) can be relatively 
low while the overall system main¬ 

tains a high total SPL. In addition, 
there is no "sweet spot"; all listening 
positions have their own complete 
perspectives of the mix. Appropriate 

venues include commercial cine¬ 
mas, dance clubs, video-game par¬ 
lors, and high-end home theaters. In 
the studio, Sound Spreader can be 
used to expand conventional mixes, 
allowing the engineerto examine the 
mix, revealing flaws that might other¬ 
wise have gone unnoticed. This fas¬ 
cinating technology could have a 
major impact on all aspects of sound 
recording in the future. ® 
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imagine... 
a loop based recorder that: has 
unlimited memory expansion 

imagine... 
being able to independently 
change a loop’s pitch and 
tempo in real time 

imagine... 
instantly making glitch-free 
loops that synch perfectly to 
your mix 

imagine... 

ELECTRIX 
WlilU - ELECTRIXPRO-COn 

Look for REPEATER in stores this FALL 



FILE 4 

Disappearing Act 
Spring Heel Jack 

builds a drum 'n’ 

bass empire inside 

a shoe box. 

inetist John Surman, recorded his parts elsewhere. "We • Technics turntables, a Vestax PMC20SL DJ Mixer, and the 

D/sappeared/Spring Heel Jack 

By Matt Gallagher 

cclaimed drum 'n' bass duo Spring Heel 
Jack is John Coxon (a DJ and pop-music 

.¿»producer) and Ashley Wales (a classical 
composer). Disappeared (Thirsty Ear, 2000) is 
the third album this year to roar out of Spring 
Heel Jack's personal studio in London’s East 
End. "We write music all the time,” Coxon says. 
"If you can find your own space and build up 
your own studio, then you have the time to write. 
The studio is a tool, just like an instrument." 

Spring Heel Jack occupies a rented room at 
the Strongroom, a cooperative where it has 
spent eight years composing, recording, and 
mixing seven Spring Heel Jack albums and side 
projects. "It's a shoe box," Coxon says, "a small, 
self-contained unit. It's tuned to an extent, but 
it’s not the most accurate place to mix." 
Disappeared was produced entirely within the 
Strongroom. Only one guest musician, bass clar-

world," Coxon says. "Sometimes 
we start with a loop, or some kind 
of drum thing, so we can bounce off 
of something. Often, we'll take out 
all the drums and be left with this 
soundscape that we’ve draped 
around them. 

"We are interested in original 
recorded sound sources as opposed 

to synthesizer noises. Look at a band 
such as Orbital, who are friends of 
ours; they are around the corner 
from us, actually. They tend to build 
up their basic tracks using synthe¬ 
sizers and drum machines, and then 
the samples are the icing on the 
cake. They will spend a lot of time 

going through a synthesizer. Our tracks are the 
other way around: they start with samples— 
building up drum tracks from old recordings of 
drum kits—and then the synthesizer stuff is on 
the top." 

Spring Heel Jack’s method involves using 
the E-mu EIV and E6400 samplers as instru¬ 
ments, and Emagic’s Logic Audio as the tape 
machine. "We used to use ADATs," Coxon 
says, "but now we have a decent hard disk 
recording system. We have a couple of 
[Yamaha] 02Rs and a Mac G4 400 [MHz], which 
runs Logic with a MOTU 2408 and MIDI Time 
Piece.” Their synthesizers include the 
Novation DrumStation and Nova, as well as the 
Roland Juno-106 and JV-800. "We mainly use 
the two E-mus and the Novations," Coxon says. 

"As far as outboards," Coxon says, "we have 
stuff that we've collected over the years." Two 

Coxon says. "We take samples 
and play them through guitar 
effects: the Line 6 Pod, wah-wah 
pedals, tremolos, and all sorts of 
things. Obviously, the more rough 
things that you introduce to the 

chain, the more levels of distortion 
you can get. 

"I like the idea of making sound¬ 
scapes that can't exist in real life," 
Coxon says. "The last thing we want 
to do is emulate reality. We want to 
use reality to make something which 
is extraordinary.” 

For more information about the 
CD, contact Thirsty Ear Recordings; 
e-mail info@thirstyear.com; Web 
www. thirstyear. com. 

Roland RE-301 Space Echo also figure prominently. 
Acoustic and electric guitars, basses, and other sounds are 
played through a Vox AC30 amplifier, and Disappeared is 
rife with distortion. 

"I like those old Jamaican records that have a lot of 
cate electronic soundscapes. "First, we make a sound • distortion on them," 

sent him an ADAT with two channels of a stereo mix," • 
Coxon says. "His son recorded him playing bass clarinet on * 
our track, and then we put that back onto hard disk and 
mixed it from there." #

Coxon and Wales use samples to create dense, intri- • 
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In 5 minutes, remix in Chicago 
In 20 minutes, session in London. 

In 60 minutes, vocals in Paris 

In 90 minutes, pizza at home. 

emagic 
Technology with Soul. 

Borderless music production with Logic Audio Platinum 4.6. Now rent a 
virtual internet studio to compose, arrange, remix or swap sounds with 
other Logic Audio users. All online, at any time. Audio, MIDI and chat 
from screen to screen. Logic Audio Platinum 4.6 with Rocket Network 
support. Your window to the world. 

www.emagicstudios.com 



Desk Top Music Production 

WaMi Rack 34 
Taken care of for the moment of making music 

§ = 

Included I! 

Lap Top Music Production 

Waveterminal USA 
Most stable USB audio in the market 

SpdTH .J 

For MAC For PC 

^Included I! «2 

w 

4 

EGO-SVS 
www . EGOSYS . NET 

dmaumw THINKWARE 
egosys@thinkware.com 

USB Audio Interface 
with 24 bit A/D, D/A S. SRC 
Windows 2000 support —

Holiday Selection Bundle from EGO SYS. 
WaMi Rack 24 Holiday Selection Bundle includes 
CUBASIS VST : Industry standard ASIO 2.0 driver supported digital 

audio recording/MIDI sequencer software. 
Virtual instruments. 

f Gigasampler SE : Specially designed world renowned sampler software 
only for WaMi Rack 24. 
8 channels of output. 64 polyphony.turns your computer 
into a powerful sampler. Giga Piano included. 

U2A Holiday Selection Bundle includes 
Samplitute Project v5.5 bundled with Waveterminal U2A for Windows. 
Spark LE bundled with Waveterminal U2A for MAC. 

£ Professional *120 dB 8 channel 2A-bit 96 kHz Audio interface 
S. 64 channel MIDI/SMPTE Interface 

" You just found what you ' ve wished 

Distributor & Techsupport in U.S egosfBihacertek com Tel 1 - 717 - 843 - 5833 

Q Tracer Technologies, Inc. ™ Free '7888848‘ 2264CERA 



► DUET LIVE DIGITAL RECORDING 

WITH DUAL HEADSETS 

► INSTANTANEOUS VIRTUAL 

INSTRUMENT PLAYING 

► Ô IN ß OUT FLU DUPLEX 

► RECORDINGTOMD, PAT. 

CD DECnHOPH 

K MMT : Á 

taMHs Wo/pg®®©® BB 

^^AUDIOTRAK WCAgg SPECIAL PACK À 
8 in A 8 out analogue connections (1/41 

20 bit High-Quality D/A converter 

20 bit S/PDIF Coaxial & Optical Output 

High-Quality 2 Microphone Input 

High-Quality 2 Headphone Output 

Simultaneous Record A Play Full Duplex 

Low in-to-out delay 

MME. DirectSound. ASIO2.0, GSIF 

6 layer PCB 

8 in 8 out INCA88 with Cubasis VST and Gigasampler LE !! 

BASIS VST 

MSRP $399 AUDIOTRAK 

Revealing powerful digital audio card with analog 8 In / 8 Out capabilities on its breakout 

box for convenient connection. Multi-channel I/O capability is only 

the beginning of its stunning functions Dual MIC Preamps and dual Headphone 

amps are employed to provide live recording session without using external 

mixer S/PDIF Coaxial & Optical digital output ports make it possible to transfer stereo mixed 

signal to the final master media - DAT, CD-ROM. MD and etc 

INCA88 Special Introductory Package will lead you to the world of hard disk recording 

with all the elements ever you need for budding your own. Powerful, crystal clear 

sound quality digital audio card bundled with Cubasis VST multichannel hard disk recording 

application supports industry leading ASIO 2.0 dnver for getting minimal latency of 

audio processing and virtual instrument playing INCA 88 
Renowned hard disk software sampler - GigasamplerLE is also included in the package 

Gigasampler is a virtual sampler software that utilizes hard disks as sample process 

memory It allows you to have more space and power for your creativity zone 

* AUDIOTRAK is the new orand introducing professional feature equipment at afforable pnce 

DTMP www. oudiotrak. net 
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Media One Companq 
QUALITY HIGH SPEED DIGITAL CASSETTE DUPLICATION 
COMPACT DISC PRODUCTION 
REAL TIME VIDEO DUPLICATION 

1OOO CD’S - $899.00 
CDR MASTER REQUIRED 

1OOO CASS - $499.00 
HIGH QUALITY MUSIC GRADE FERRIC 

500 CASS - $295.00 
HIGH QUALITY MUSIC GRADE FERRIC 

100 CD’S - $199.00 
CDR MASTER REQUIRED 

200 CD’S - $299.00 
CDR MASTER REQUIRED 

500 CD’S - $699.00 
CDR MASTER REQUIRED 

CD’S & CASSETTE PRICES REFLECT NORELCO, 
SHRINK WRAP & INSERTION OF YOUR INSERTS 

CALL: 1-800-586-9733 
IN LA (626) 358-2556 • FAX (626) 358-2826 

www.mediaonecompany.com 

Turn light into soun.d 
Advanced Synthesis • . 

and Sound Design 

Turn sound into light 
Real-time video 

synthesis 

Explode your 
senses 

?» 

"How cool is MetaSynth? 

Unbelievably cool. 

Practically every experiment 

. I tried yielded amazing sounds... 

MetaSynth will furnish about a 

hundred reasons why computer 
music is the ultimate Qirill " 

MXB124 / . Keytxjard Magazine, 
: July 2000 

Find the future of computer arts at www.uisoftware.com 
Free demos, galleries & information. ya 
U&l Software: ArtTools and ArtToys for the Macintosh. 
Email support@uisoftware.com Phone:(650)364-0556 / 

I-IV-V-I), one section did go into a 
half-time backbeat, and I used it to pop¬ 
ulate track B. I also added a klezmer-
like clarinet to track A and accordion 
(Weird Al's signature instrument) riffs 
to track B. For the vocals, I had the basic 
verse lyrics on one track and created a 
novelty conglomeration from sampled 
bits and pieces to place on the other 
track. The result was an awful lot of 
bizarrely mismatched material, but be¬ 
cause comedic juxtaposition was the 
name of the game, this remix ended up 

I some settee 
of xjyt urmess 
MN JE A 

_ soos rBiw I 
being quite amusing. Check it out for 
yourself at www .beatnik.com/emix/ 
rabbi/standalone-launch.html. (As with 
the Queen Latifah remix, Mac users 
running Internet Explorer will not be able 
to access the site.) 

METAMORPHOSIS 
The most difficult part of putting 
together the eMix files was wrestling 
the linear parts into 16- and 32-bar 
loops that wotdd work in harmony. I 
have always believed that it would be 
much easier to write music specifically 
designed to remix in interesting ways 
than it wotdd be to “interactivize” lin¬ 
ear songs. Drawing inspiration from a 
section of M. C. Escher’s Metamorphosis 
II—which depicts bees that morph into 
fish that morph into birds—1 wrote my 
own remixer, which you can find at 
www.twittering.com/metamorphosis 
(see Fig. 3). 
The piece contains three different 

songs in three different styles. “Bees” is 
modal with a Latin beat, “Fish” boasts 
an up-tempo pop feel, and “Birds” is a 
bluesy/funky number in 6/8. Each 
song has similar track layouts (ostinato, 
melody, bass, chords, and percussion), 
so you can mix and match the various 
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We want io help you have fun ^akln^ music! 

Nothing feels better than having a fine-tuned 

studio that responds instantly to your every 

creative whim. We know. We’ve helped over 

200,000 musicians and audio professionals build 

recording and PA systems specifically focused 

around their needs. You see, we’re not in the 

business of pushing boxes out the door. We go 

the extra mile with professional advice and infor¬ 

mative publications to make sure that your gear is 

the best possible solution for your situation. 

Give us a call today and find out how 
fun making music can really be. 

SEE OUR HOLIDAY COUPON OFFER! ■ ■ 

800.222.4700 bW661WcH6r 
www.sweetwater.com music technology direct ' 

(219) 432-8176 • FAX (219) 432-1758 • sales@sweetwater.com • 5335 Bass Road • Fort Wayne, IN 46808 



FIG. 3: M C. Escher's Metamorphosis //inspired this interactive 

Web site, which lets you mix musical elements from three 

different pieces in three different styles. 

parts. For example, you could play the 
bass line from “Bees” with the “Fish” 
melody to the rhythm of “Birds.” An 
author’s mix provides a mechanism for 
cycling through 24 different track com¬ 
binations that gradually morph the 
music from one song to the next. Users 
can also toggle tracks on and off to cre¬ 
ate their own mix versions. 
JavaScript commands contained in 

the music-object.js file control inter¬ 
activity. When the page finishes load¬ 
ing into the browser, the RMF file 
begins playing in a loop with all tracks 
muted. The various parts can then be 
turned on or off in response to mouse 
clicks—I set up that option using the 
setTracksMute() function. This simple 
but effective method of creating inter¬ 
active music experiences is useful for a 
wide range of Web applications, includ¬ 
ing soundtracks that change when visi¬ 
tors go from page to page within a site, 
audio interfaces that respond to user 
input, and online gaming. 

HARMONY AND RHYTHM 
I designed my remixer to provide as 
many musical possibilities as it could 

without creating complete 
cacophony. The most im¬ 
portant part of this process 
was choosing key areas and 
chord progressions that 
would contrast without 
clashing. Keeping every¬ 
thing in a single key with 
the same chords is the eas¬ 
iest way to do this, and it 
works well with certain 
kinds of grooves. However, 
I wanted the piece to sur¬ 
prise the listener with 
unexpected harmonic and 
rhythmic movement. 
I started working on 

“Bees” first, using a simple 
F maj/G maj/Am chord 
progression with a standard Latin-style 
bass line. Next, to create contrast with 
the first section’s somewhat moody feel, 
I wrote the peppy, happy “Fish” tune 
in the key of C major with a II-V 
turnaround and a flowing flute solo. 
Then came the funky “Birds” section, 
which I put in the key of D minor, 
adding a bluesy Hammond B-3 riff and 
a fast, edgy synth-guitar solo. Thus, by 
putting all three songs in related 
“white note” keys, I minimized har¬ 
monic conflict, because a melody in 
C major or A minor usually functions 
over a Dm chord. 

I also wanted three different rhyth¬ 
mic styles. The first section’s Latin per¬ 
cussion ensemble plays a standard “2-3 

clave” mambo beat. The rock backbeat 
of the second section can alternate 
between single and double time, eas¬ 
ing the rhythmic transition from the 
mambo to the third section’s 6/8 shuffle. 
Because a 150 bpm tempo continues 
throughout the piece, the bars of the 
6/8 section are 1% times longer than 
those of the 4/4 sections. That means 
the bar lines don’t line up all the time 
(in fact, they line up only every other 
time), which creates some interesting 
temporal shifts in the melodic and 
chordal parts when users switch back 
and forth between the sections. 

SETTING LIMITS 
Being limited to related keys or sim¬ 
ple loops does not have to be cre¬ 
atively stifling; in fact, it’s quite the 
opposite when viewed as an aesthetic 
challenge. In his book Poetics of Music, 
Igor Stravinsky says the “sea of possi¬ 
bility” is so huge and daunting that 
it’s unwritable. But if you narrow your 
focus to, say, a single pebble on the 
shore, that you can write. “My free¬ 
dom will be so much the greater and 
more meaningful the more narrowly I 
limit my field of action and the more 
1 surround myself with obstacles,” 
writes Stravinsky. 

Letting the user click tracks on and 
off raises the issue of how to limit the 
choices to prevent too dense a mix, 
because turning everything on at once 
results in a tumultuous racket. Though 
I defined a few limits in “Metamor¬ 
phosis” (for example, you can have only 
one bass line at a time), I usually leave 
the options open so the listeners can 
produce a “serendipitous cacophony" if 
they wish. Choosing what and when to 

FIG. 2; You can juxtapose musical elements to create humorous rock ’n’ roll remixes at this 

amusing Weird Al Yankovic site. 

50 Electronic Musician December 2000 



UNDER $250 

A unique feature of Mia is the use of “virtual” 
outputs. Mia appears to software as if it has 
eight separate outputs. These are digitally mixed 
down to the physical outputs using Mia’s “console” 
software and its on-board DSP. This makes Mia 
compatible with all popular multi-track software. 
Mia even comes with Syntrillium’s Cool Edit Pro™ SE 
to get you started! And, with Echo’s “multi-client” drivers, 
more than one application (such as an editor and sofware synth) 
can be playing back through Mia at the same time. 

If you’re serious about 
digital audio, you shouldn’t 
settle for anything less than a 
truly professional audio interface.... 
and now with Mia you don't have to. 
Mia offers a pair of balanced analog 
inputs and outputs and operates at the 
+4dBu levels used by pro-audio gear. 
It combines this with 24-bit/96kHz 
converters and 106 dB of dynamic range for 
the quality your recordings deserve. Also 
included is a S/PDIF digital audio interface for 
connecting to other digital audio equipment. 

©cho 
For full details see your dealer 

digital audio 
or visit www.echoaudio.com 



INSTRUMENT in 
PROFESSIONAL PRODUCTS TURES» 

LOW CUT 

DRIVE 

LOW 

—HIGH 

WID tUf 
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dbx the Standard in Professional Signal Processing 
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Tube Preamp 
Channel Strip 
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It’s Time to Change 
the Channel... 

In the digital world, you're only as good as your weakest link or channel. So, why settle 

for any less than the warmth and integrity offered by the new dbx 376 Tube 

Preamp Channel Strip with 96k Digital Outs' For more than 25 years 

dbx has been setting the standard, and the 376 is the culmination of those years of 

innovative success. 

With a feature list that includes a vacuum tube preamp section, three-band para¬ 

metric EQ, compressor and the real kickers: built-ir De-Essing and AES/EBU and S/PDIF 

digital outputs, make the 376 an all inclusive Channel Strip toolbox that’s just as much at 

home in a conventional analog mixer application as it is in a state-of-the art digital work¬ 

station. With the 376 you can bypass the m xer all together, while producing warm and 

rich tube mic preamp tones in the digital domain by using dbx”s proprietary Type IV™ 37 
A/D conversion system. Stop by your local authorized dbx dealer and tune into all that 

is available on the next channel. 

• Tube microphone pre-amp 
• De-Esser 
• 3-Band Equalizer 
• dbx Compressor 
• Type IV™ conversion system 
• AES/EBU and S/PDIF digital 
outputs 

• Front panel instrument input 
• +48 Volt phantom power 

• Selectable dither and 
noise-shaping algorithm 

• Selectable sampling rates 
(96,88.2,48,44.1kHz) 

• 24, 20 and 16 bit wordlengths 
• Word clock sync input and 
output 

• Selectable mic/line switch 
• 20 dB pad 

dbx 
PROFESSIONAL PRODUCTS 

H A Harman International Company 

For information call: 1-800-777-1363 • Harman Music Group • 8760 South Sandy Parkway • Sandy, Utah 84070 • www.dbxpro.com 



"God. 1 love these (expressive 
deleted) things!!!" -Ed Chemey 
(Granum winner. RollingStones, 

Eric Clapton. Bonnie Raitt) 

"I just had seven R- 12l's up on the 
Academy Awards, then used them 
all on a Quincy Jones big band 

session-Royer mies are one of the 
very best things to happen to 

recording in years."-Tommy Vicari 
(Grammy & Emmy Award winner. 

Quincy Jones. George Duke. 
Gino Vannelli) 

(818) 760-8472 
Burbank, Ca. 

play is one of the most important 
aspects of creating music. 
Jeff Lipton of the Internet-audio com¬ 

pany Sonicopia (see Fig. 4) takes a dif¬ 
ferent approach when producing 
“sonified” Web sites, which are intended 
for a mostly nonmusician audience. The 
Sonicopiasite (www.sonicopia.com) isa 
good example: a one-chord groove 
plays as background music on most of 
the pages, while various menu items 
and rollovers produce different musical 
notes. Users play along with the song by 
moving the mouse, and the notes are 
constrained to a pentatonic scale to 
prevent dissonances. 
Lipton also extracts phrases from 

the background composition and 
applies them to different links. That 
way, mouse clicks can trigger flour¬ 
ishes in the song’s key, and they can 
also trigger melodic motifs associated 
with the graphic elements. “It all 
works together and gives the user a 
sense of control over the composition, 
but within a narrowly defined set of 
parameters that you’ve set out,” he 
explains. 

MAPPING THE GAME 
Musical scores for computer games 
present different kinds of challenges 
and limitations for composers, though 
many of the issues of how and when a 
musical transition takes place are simi¬ 
lar to those surrounding Web-based 
applications. These days, many popular 
computer games are less like Space 
Invaders or Tetris and more like inter¬ 
active movies. This style of “digital 
entertainment” frequently uses puzzles, 
characters, and shoot-’em-up scenes to 
move a story line forward. 
In these situations, game music com¬ 

posers usually adopt a cinematic 
approach, producing scores intended to 
set up and sustain a mood. However, 
they must throw away any notion of lock¬ 
ing to picture with SMPTE time code or 
employing film-style timing. During 
game play, the player can stay on a level 
for an indeterminate period of time and 
then branch to one of several environ¬ 
ments. How then can a composer 
arrange for the music to flow appropri¬ 
ately from one section to the next? 
Many game composers think of the 

score as a map or network, as opposed 
to the more traditional linear fdm-score 
form. Each level or environment is 
blocked out, and connections between 
the blocks delineate all the possible 
ways the player can go. The result— 
which can end up looking like a New 
York City transit system map—describes 

THE PLAYERS 

Clint Bajakian composed scores for Outlaws, Indiana Jones and the Infernal 
Machine, and Star Wars: Dark Forces, among many other games. He recently 
started C. B. Studios, an audio-production facility. 

Michael Land and Peter McConnell were composers for LucasArts for ten 
years, where they scored The Dig, Grim Fandango, the Monkey Island series, 
and numerous Star Wars titles. They recently founded CoolerTool.com and are 
working on a better way to make digital media function interactively. 

Jeff Lipton is a composer and engineer who has produced Web-based 
interactive audio for MGM, McDonald's, KFC (PepsiCo), and PBS. He's vice 
president of sonification at Sonicopia, an Internet-audio startup located at San 
Francisco's DubeyTunes Studios. 

George Sanger, aka the Fat Man, is a legend in the game-audio industry. He has 
produced soundtracks for Wing Commander, The 7th Guest, and Putt Putt Saves 
the Zoo and hosts Project Bar-B-Q, a Texas-style audio technology think tank. 

Tommy Tallarico, of Tommy Tallarico Studios, is one of the most prolific 
composers in the game industry, with more than 120 titles to his name. He has 
released five CDs of his game music and won numerous industry awards. He 
hosts the weekly video-game television show The Electric Playground. 



Finally, a machine that does everything 
but deliver your demo to the A&R guys. 

MasterLink ML-9600™. Think of it as a complete mastering house in a box. The ultimate do-it-yourself mixing 

and mastering system, with features like advanced 24-bit/96kHz hard-disk recording. Built-in editing and 

finishing tools. And the ability to burn your choice of industry-standard Red Book or state-of-the-art 

CD24™ formats. Whether you’re cutting a new demo, or releasing your latest hot tracks to your adoring 

fans. And all wrapped up in one hot little package - yet priced so low, the question isn’t whether you can 

afford it - but how can you possibly go on living without one? So don’t wait. Call 800-5-ALESIS or visit 

www.alesis.com today. Or better yet, just get off your musically inclined little butt and buy one. After all, 

it’s only your career we’re talking about here. 

Alesis 



retail value 

$89.39 

There’s never been a better time to buy a pro 
StudioLogic 88-note keyboard controller. 
From now until .January 31,2001 you can get a 
FREE Quik-Lok “X” stand when you buy 
either the SL-880 or SL-990 controller by Fatar. 
Just clip our coupon from the back of the 
magazine, complete the information and return 
it to us along with a copy of your sales receipt. 
It's that simple. Need to lind your nearest 
StudioLogic dealer? Callus. 1-800-431-6699 

All coupons tor the free QuikLok ‘X' Stand must be received at Music Industries Corporation by January 31,2001. Music Industries reserves the right to 
make suteltaionB fœ the stand shown To find your nea-est StudoLogic dealer, contact a Music Industries sales representative at 1-800-431 6699 

Si-880 STUDIOLOGIC 

I II III II III II III II III II III II III II III _ 
SEE OUR HOLIDAY COUPON OFFER! 

"Discovering Keyboards" 
software for PC users 

There’s never been a better time to buy a StudioLogic ~ V 
keyboard. From now until January 31, 2001 you can get \ / 
a FREE Quik-Lok “X” stand or Voyetra’s “Discovery retail value 

Keyboards” software for PC users when you buy the msm 
SL-161, CMS-I61, or CMK-49 keyboard controller by / \ 
Fatar. Just clip our coupon from the back of the magazine, 

complete the information and return it 
to us along with a copy of your sales receipt. 
It's that simple. Need to find your nearest 
StudioLogic dealer? Call us. 1-800-431-6699 

All coupons for the free QuikLok "X" Stand and Voyetra’s "Discovering 
Keyboards’ software must be received at Music Industries Corporation by 
January 31,2001 Music Industries reserves the right to make substitutions 
for the premiums offered. To find your nearest StudioLogic dealer, contact 
a Music Industries sales representative at 1 -800 431 6699. 

Studiologic 

all the music that needs to be com¬ 
posed and helps the composer decide 
how to deal with the transitions be¬ 
tween the pieces. 

THE UNPREDICTABLE 
Composer Clint Bajakian (see Fig. 5) 
calls this process “preparing for the 
unpredictable.” To pull off this seem¬ 
ingly impossible task, composers cre¬ 
ate an ambient background score 
followed by a big flourish when the 
transition occurs. When properly exe¬ 
cuted, this tactic sends emotional 
information to the player and also 
smooths over anv harmonic or rhyth-

creating the illu-
it responsive piece 

Tommy Tallarico, one of the indus¬ 
try’s most prolific composers, describes 
the process. “Let’s say you’ve got a 
Tomb Raider-type game where you’re 
trapped in a cave, looking for an 
exit,” Tallarico says. “I might have a 
2-minute looping ambience in the 
background until the character pulls 
a lever to open a stone door. Then 
I’ll quickly fade out the ambience and 
play a 4-second music sting, like a 
harp glissando or string crescendo, 
then quickly fade in a 30-second loop 
of suspense music while the charac¬ 
ter walks down the corridor behind 
the door. When the hallway opens 
into a big room—where 30 guys are 
waiting to attack—I’ll hit with a big 
orchestral cue.” 
Tallarico isn’t all that concerned 

with making the transitional flourishes 
happen on the beat or even in the 
same key. He avoids spending a lot of 
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□wn POD. 

BASS POD 

ft 

G 

POD Pro, a 2U rackmount version of POD, features amp 
modeling, effects and A.I.R. With 1/4" and XLR analog 
outputs, 24-bit AES/EBU and S/PDIF digital outputs, 
Digital Clock In (sync) and a stereo effects loop, 
POD Pro is perfect for professional recording or 
live performance. 

Whichever POD you choose, you get instant tonal 
gratification and access to an ever-expanding library 

of new tones from the Line 6 
ToneTransfer Web Library¬ 
enough to feed the most 
insatiable lust for tone. 

ine 6, Inc »555 St. Charles Drive, Suite 100 
housand Oaks CA 91 360 • Tel: (805) 379-8900 • Fax: (805) 379-3001 •www.line6.com 

POD is the ultimate guitar direct recording/performance tool with acclaimed Line 6 modeling, 
built-in stereo effects and A.I.R. (Line 6’s proprietary mic/room emulation technology). 

Bass POD delivers all of the excitement of POD to bass players: 16 bass amp models to mix and 
match with 16 bass cab models, 16 built-in effects (including Distortions, Phasers, Flanger, 

Envelope Follower, Octave Divider and Crossover) and Dual 
Outputs-Modeled with A.I.R. and D.l. 



FIG. 5: Composer Clint Bajakian recently started an audio-production facility for scoring games. 

■ 

time and energy trying to get the 
pieces to fit together perfectly. Because 
the transitions are in response to the 
game play and are frequently intended 
to alert or surprise the user, a degree 
of abruptness can be a good thing. 
Also, the human ear wants to hear a 
musical flow and therefore tries to 
make the connection. “I’m a huge 
believer in just writing a great tune,” 
Tallarico says. “It may not even match 
exactly what’s going on at any given 
time in the game, but that’s okay. If 
the player is really excited about what 
he’s listening to, he’s going to want 
to reach the next level just to hear 
the next tune.” 

MULTIPLE VIEWS 
Bajakian takes an almost three-
dimensional approach to interactive 
game soundtracks. He believes that 
aesthetically they are more akin to 
sculpture and architecture than to 
symphonies or film. Unlike an audi¬ 
ence member who passively watches a 
movie from beginning to end, a player 
views a game from multiple angles 
while wandering around a virtual 
environment. The music must enhance 
that immersive experience. 
Using multiple versions of the same 

tune is one technique for producing 

that feeling of immersion. In Peter 
McConnell’s film noir score for the 
LucasArts game Grim Fandango, a song 
featuring a Benny Goodman-style clar¬ 
inet plays in a secret casino hidden behind 
a café (see Fig. 6). As the Manny Calavera 
character moves through the game envi¬ 
ronment, the player hears the song in a 
variety of ways, not only in the casino, but 
also filtering through the cafe’s walls, 
coming up from the floor of Manny’s 
office, and broadcasting over an inter¬ 
com system. This effective use of sound 
design makes the music seem to fit into 
a real-world setting. 
Composer Michael Land also used 

multiple song versions in his score for 
Monkey Island II: LeChuck ’s Revenge. One 
of the environments is a shop-lined 

street, and a 32-bar song loop is heard 
as the player goes from place to place. 
However, each shop has its own ver¬ 
sion of the song, with different instru¬ 
mentation and moods appropriate for 
the characters and atmosphere. The 
transitions from version to version take 
place on the bar lines. The subtle and 
effective technique makes each change 
practically unnoticeable, weaving a 
coherent musical structure while 
introducing sonic variety. 

VARIETY OF STYLES 
The biggest challenge a game com¬ 
poser faces is the loop. "Repetition is 
the curse of interactive audio, and 
music is the first thing you will notice 
repeating,” says game-music composer 
George Sanger. Just do the math: if a 
puzzle or level contains a 2-minute 
music loop and finding the solution or 
killing all the bad guys takes 20 min¬ 
utes, the player will have to listen to 
the same tune ten times before mov¬ 
ing on. (No wonder so many players 
reach for the Turn Music Off switch.) 
The average game can take as long as 
40 hours to finish, which translates into 
an enormous amount of music, much 
more than a film needs. 
Fortunately, a long-standing model 

for dealing with large-scale dramatic 
musical scores exists: Wagnerian opera. 
The Wagnerian concept of the leitmotiv 
(a musical phrase or chord progres¬ 
sion associated with a character, place, 
or object) can help organize the huge 
amount of music required for a game. 
Orchestral music often works well for FIG. 4: Jeff Lipton is a composer, an engineer, and the vice president of sonification at Sonicopia. 
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this application, thanks to its broad 
and flexible palette of tone colors. The 
percussive qualities of many of the 
instruments can also produce a wide 
range of textures and effects. Bajakian 
believes that the symphony orchestra 
lends a greater credibility to the game’s 
subject matter. McConnell says that you 
can “practically cut from anything to 
anything else” in an orchestral score, 
an important advantage when he’s edit¬ 
ing a John Williams score for a 
LucasArts Star Wars game. 
The game industry’s other popular 

musical genre is techno/industrial elec¬ 
tronic music, such as the score to the 
hit movie The Matrix, with its hard-
driving drumbeat, dark textures, and 
heavy use of guitars. Although this 
overused style is on the verge of 
becoming passé, its powerful beat 
neatly solves some transitional prob¬ 
lems. A strong rhythmic pulse can eas¬ 
ily carry a player from one scene to the 
next, even if there’s a momentary tim¬ 
ing glitch or change in tempo. How¬ 
ever, variety becomes even more 
important when the beat is so constant. 

LOOP THE LOOP 
It’s a real challenge to create a looping 
piece that doesn’t sound like it’s loop¬ 
ing. One technique in Land’s score for 
The Dig employs key changes and 
chord progressions in measures that 
are not multiples of 4. “When you com¬ 
bine odd phrase lengths with modula¬ 
tion, you can really hide a loop,” Land 
says. “There’s an art to writing ambient 
music where you create the effect of 

sparseness and use random bubblings 
of ideas that don’t really have a 
coherent thrust to them to create a 
mood.” McConnell expresses a simi¬ 
lar sentiment, which echoes the old 
movie cliché that good scores aren’t 
heard. “With puzzle games, it’s good 
to learn how to graze,” McConnell 
says, “so that after the stinger, the 
music fades into the background and 
becomes a sort of noncommittal audio 
wallpaper.” 
Tallarico has developed a technique 

for more energetic soundtracks. “I don’t 
use a song structure,” he says. “If you 
have only two minutes, there’s no need 
to go to a chorus. 1’11 never play the 
same part twice if I’m writing a song 
that’s going to loop for a while. The 
entire two minutes is your verse, and I 
try to Till it with unique parts.” Talla-
rico’s approach brings to mind com¬ 
poser Aaron Copland’s experiences as a 
student of Nadia Boulanger. Copland 
writes, “She had but one all-embracing 
principle: the desirability of creating 
what she called la grande ligne—the long 
line in music. Much was included in that 
phrase, the sense of forward motion, of 
flow and continuity in the musical dis¬ 
course, a feeling for inevitability.” 
Sanger also has a “more is better” 

attitude. “I get much more mileage out 
of just composing more music,” he says. 
“The changes between two different 
musical phrases are much more satis¬ 
factory to me than changing the mix 
or muting tracks. In games, where so 
little thematic material is budgeted, it’s 
best not to repeat at all.” 

FIG. 6: In Peter McConnell’s score for LucasArts' Grim Fandango, different versions of the 

parts play at different locations in the game. 

you the same award-winning 

personal service that’s made us 

America’s leading retailer in music 

technology equipment. Why risk 

dealing with other Web stores? 

Join the thousands of musicians 

and audio professionals all over 

the world who’ve discos cred the 

music technology direct 

www.sweetwater.com 
(800) 222-4700 
SEE OUR HOLIDAY COUPON OFFER! 
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The Supernova II series 
The ultimate performance 

Live, or in the studio 
Supernova II synthesisers from Novation give you more instinctive control 

over incredible sounds than has ever been possible before. With capacity for 
1,024 Programs, 512 Performances and 128 user-definable "Favourite" 

memories you begin from a massive store of potential sonic ecstasy. 
You can even create finished mixes because it has enough processing 

power to enable seven superb effects on each Program simultaneously. 
At last the technology is on your side - and not fighting 

against you with endless unfathomable menus. 

• Phenomenal sound • Superb semi-weighted keyboard with Aftertouch 
• 24 voices, expandable to 48 voices • 2 analogue inputs, 8 analogue 

outputs • 42 band Vocoder • Keyboard and Rack versions j 

International Toll-free tel: 011 - 800 - NOVATION (6682-8466) 
E-mail: salesusa@novationusa.com Web www.novat.onjsa.com 

^novation 
In music, anything is possible. 

THE INTERACTIVE FUTURE 
Writing music for interactive media 
is a fledgling art form. The produc¬ 
tion tools and delivery platforms are 
so new compared with those of tradi¬ 
tional musical styles that it’s difficult 
to predict what forms interactive 
music might take down the road. 
Nonetheless, a few of the current 
trends point the way toward future 
developments. 

On the Web, it’s all about bandwidth. 
Ubiquitous broadband access will even¬ 
tually eliminate the need for highly 
compressed, audio-compromised files 
and allow for a much wider instru¬ 
mental palette. Ultimately, a silent Web 
site will resemble a silent movie. There 
will be many more opportunities to 
produce a broader range of music, 
sound effects, and voice-overs in the 
interactive medium. However, until 
standards evolve for delivery format and 
SMPTE-like synchronization, the Web 
will continue to be a Wild West-type 
frontier, with competing audio tech¬ 
nologies shooting it out for market 
dominance. 
In the game industry, scores pro¬ 

duced by wavetable synthesis and MIDI 
are giving way to digital audio sound¬ 
tracks. (This may happen on the Web 
as well, but not anytime soon.) As the 
speed and data-storage capabilities of 
game platforms increase, multiple-
synched streams of CD-quality stereo 
audio will give composers and sound 
designers much greater fidelity and 
flexibility. But the most important 
development could be a system of stan¬ 
dards that smooths the integration of 
music and sound effects into an inter¬ 
active context—without involving the 
programmers. 
New forms of music will certainly 

evolve to take advantage of new media 
capabilities. It will be interesting to 
hear what happens next. 

Peter Drescher is a composer, a sound 
designer, and the owner of Twittering 
Machine, a project studio in San Francisco. 
He produces music, sound effects, and voice¬ 
overs for multimedia and the Internet. 
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he Boxer Voice Changer ($20) proved to be the pick of the 

litter; we paired it with every noiseinaker we bought, trans¬ 

forming even the most mundane groove into a buzzing, ticking, 

rhythmic paradise. The Voice Changer’s three settings—Normal 

(filter), Robot (vocoder), and Kid (pitch shifter)—kept us 

entertained for hours. Whether we processed rhythms, notes, 

or feedback, the results were always musically satisfying. 



How can the 016 be so affordable, yet so invaluable? The 016 can record, mix, master and bum your CD,* yet 
it's portable enough to bring to any session or gig. And its improved Version 2.0 software delivers new features 
based on 016 users' suggestions, like the ability to backup to CDR/CDRW media, an MTC slave mode and 
.WAV file import/export. With the touch of a screen, you have access to a complete studio, making this the 
easiest-to-use recorder on the market. Talk is cheap. So check out the improved 016, with its new low price at 

4 24/16 bit recording - no data compression! 

4 Up to 8 track recording/! 6 track playback 

4 TouchView™ touchscreen display 

4 44-bit effects including 8 insert, 2 master and 1 final effect 

4 REMS modeling effects (mic. amp. speaker & effects modeling) 

4 215 PCM drum patterns 

4 Built-in SCSI lor recording/backup to external drives 

4 Built-in tuner and mic 

4 Direct CDR/CDRW burning *(C0 recorder required) 

Already own a D16? Download OS V2 @ korg.com 

Ufl n r c for 0,81(0,1 dealor n8ar8S1 ÏOll: 335-0600. llUllU For in,° *'a taxUack: (631) 333-8530. Ooc # 4103. www.korg.ccm 

SEE OUR HOLIDAY COUPON OFFER! 



hat do you get when you combine a draw¬ 

ing tablet and a sequencer? Fisher-Price’s 
Jammin’ Draw ($40) redefines the concept 
of an algorithmic compositional tool. Begin 

by selecting a solo instrument and a musical 

accompaniment, then put a piece of paper 

in the easel—and start to draw! Jammin’ 

Draw generates melodies based on the 

speed and position of your pen. Once you 

record your masterpiece, it remains in memory 

when the unit is powered down. 

,.y 4 
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When L.W. 

Ran Into S.P. 

At JFK, Their 

THX Approved 

LSR25PS 

Gave Flight 

to New 

Creativity. 

As you can see, the all-new 

A talented musician, successful composer 

and recognized producer, Lenny White is 

considered one of music's real innovators. 

He’s played with such greats as Miles Davis, 

Chick Corea and Stanley Clark, and has also 

collaborated on some of the most recognized 

and influential music of the past three 

decades, including the new CD On the One, 

with Sammy Peralta. 

THX* Approved LSR25P powered 
monitors are really taking off. That's 
because key industry professionals 
are discovering one very simple 

and indisputable fact: the LSR25P 
consistently outperforms any other 
monitor in its class. As a result, it's 
gaining popularity in all critical 
monitoring applications, from digital 
workstations and near field stereo to 
5.1 mixing. In fact, the LSR25P is as 
comfortable on the road as it is on 
the meter bridge. 

Every LSR25P incorporates JBL's 
revolutionary Linear Spatial Reference 
(LSR) performance characteristics, 
assuring a mix that sounds consistent 
from room to room. What's more, the 
two-way 5.25", bi-amplified LSR25P 

Sammy Peralta loves musk That pure and simple 

fact comes through strikingly clear as he sits at his 

keyboard tinkering with half-written tunes. 

Sammy's background includes work with talents 

including Tito Puente and Willie Bermudez "I 

have to be careful because I can get so lost in 

the music, I sometimes forget I have a family 

that would like a little of my attention too". 

also features 150 watts of linear 
power as well as purpose-built 
transducers with JBL's most current 
thinking and designs. This last point 
has earned the entire LSR family of 
monitors continual critical acclaim 
for more than three years. 

One last point: Sammy Peralta's 
new CD On the One featuring 
Lenny White was mixed entirely 
with LSR monitors. 

For More Information: 
www.jblpro.com/lsrrebate11 

’JBL 

H A Harman International Company 

© 2000 JBL Professional 

’Offer valid 11/1/2000 thru 2/28/20C1. At participating dealers only. 



he DSI Electronics/Kawasaki Bang-A-Boom ($25) rocks 

hard, with eight funky presets and four pads. You can use 

the pads or a pair of sticks included to play the kick, 

two snares, and the crash cymbals. The grooves are deep, 

tanging from Clavinet-powered funk à la Stevie Wonder to 

percolating, sequencer-driven beats reminiscent of 

Scritti Politti. The samples are not pris¬ 

tine, but who cares as long as the 

sounds ring your bell? In fact, 

we would have killed for 

these snare samples a 

few years ago. 
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Analog Ears 
Digital Minds 

Imagine a company 
whose products blend the warmth of analog 
with the flexibility of the modern digital 
studio. Presenting the new Universal Audio: 
the merger of Universal Audio, a name that 

resonates with classic analog, and 
Kind of Loud Technologies, a com-

1 © * pany redefining the limits of digital 
loud signal processing. The future? New 

production tools that reshape your expecta¬ 
tions about power and performance. 

2610'“ 

Vacuum Tube 

Microphone 

Preamplifier 

Based on the 
Putnam-designed 
UA 610 modular 
console 

Authentic Analog 
Bill Putnam’s sons revived 
Universal Audio, reintroducing 
the classic 1176LN™ Limiting 
Amplifier, the revered Teletronix 
LA-2A™ Leveling Amplifier and 
the upcoming 2610™ Vacuum 
Tube Microphone Preamplifier. 
Universal Audio Classics are 
the perfect addition to any 
studio — digital or analog. 

Digital With 
A Difference 
Now the company with analog 
ears has assembled a digital 
team that designs from a 
“what if" perspective — our 

engineers don’t design reverbs; they build rooms. 
We know analog. We know digital. 

Our Universal Audio Classics product line will 
continue to deliver the best of pure analog. Our 
Kind of Loud products will continue to set the mark 
in reverb and surround technology. And our UA Digital 
product line? Watch closely for the next step from 
the company with Analog Ears and Digital Minds. 

visit www.uaudio today! 
> Register to Win an 1176 
> Win a Complete Surround Suite 

1176LN™ Limiting Compressor 

Teletronix LA-2A™ Leveling Compressor 

Surround Sound Plug-Ins 

RealVerb 5.1™, SmartPan Pro™, 
Tweetie™, 
Woofie™. 
SmartCode 
Pro/DTS™, 
SmartCode 
Pro/Dolby™ 

RealVerb Stereo™ 

Reverb Plug-In for 
TDM, RTAS, and MAS 

UNIVERSAL AUDIO 
> Download our Instant Rebate 
Coupons 

info@uaudio.com 
www.uaudio.com 

VOICE 831 466 3737 
FAX 831 466 3775 

©2000 Universal Audio. Inc. All features and specifications subject to change without notice. Dolby and DTS are licensed trademarks 
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lie Vtech Jazz ’n Jam ($39.99) is an all-in-one DJ station, 

featuring a 2-octave keyboard, a built-in microphone, 

as well as a sequencer, a joystick, and a record-shaped 

control for scratching and tempo effects. The Jazz ’n 

Jam includes a variety of stylistic accompaniments and 

nursery rhymes to get you started. The sound set 

includes everything from a piano and saxophone to 

pitched water drops, croaking frogs, and a banjo. For 

its childlike simplicity, the Jazz ’n Jam can’t be beat. 
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t $39.95, the Danelectro 

HoneyTone mini-amp gives 

just about any instrument a 

warm, rich tone. It even sounds 

great close-imked. ïou can adjust 

the overdrive for subtle to raunchy 

distortion, and the tone knob gives 

you further sonic tweakability. Sur¬ 

prisingly, the manual includes a number 

of useful settings. If you want to rock 

out in private, the unit has a %-inch 

headphone jack. We ran an 

otherwise sterile electric¬ 

piano patch through the I 

HoneyTone and added 

a bit of overdrive: 0 

“Gee, Dad, it’s a 

Wurlitzer!” 



TOTALLY 
TRANSPARENT. 
Introducing our new Invisible Mic Preamp 

State-of-the-art mrc preamps 

Super low-noise 4580 op-amps 

5 Hz - 100 kHz bandwidth 

Panasonic/Alps taders and pots 

Steel chassis, fiberglass PCB's 

Individually tested with System One 

Manufactured under IS09000 
certified management system 

Make a quantum leap 
with BEHRINGER's 
new EURORACIC's. 5 years 
of development have culminated 
in the bestand most "invisible" 
microphone preamp we've ever built. 
Add space-age SMD technology, high-
end 4580 op-amps and double-flooded 
circuit boards, and you end up with audio 
so transparent you can see right through it. 

Canada Tel: +1 902 860 2677 Fax: +1 902 860 2078 
International Tel.: +49 2154 920 666 Fax: +49 2154 920 665 

Japan Tel.: +81 3 528 228 95 Fax: +81 3 528 228 96 
Singapore Tel: +65 542 9313 Fax: +65 214 0275 

USA Tel.: +1 425 672 0816 Fax: +1 425 673 7647 

The new EURORACK®'s 
from BEHRINGER® 

More information at: 

uuw.behiingei.com 

JUST LISTEM 

Email: support.caWbehringer.de 
Email: supportWbehringer.de 
Email: support.jpWbehringer.de 
Email: supportWbehringer.com.sg 
Email: supportWbehringer.com 
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f you are looking for an extra sound source and a basic MIDI controller 

on the cheap, look no further. Casio’s CTK-451 ($159.99) is five-part 

multitimbral, displays music notation on its screen, and responds to 

Velocity messages over MIDI. It has built-in speakers and runs on AC or 

batteries, so you can take it anywhere. All you need is a couple of MIDI 

cables and a laptop computer for composing when inspiration strikes. 



IT’S TIME TO SAV SAVON ARA* T 

, .fusing. Like-sounding and uninspin^« 

Ordinary synth workstations. T^eyre als that make no sense, anyway? 

- And »hats no, time to »aste. Equinox Made easy to navigate, 
Real-time editing of sound or »i-ta dependent synth engines allo» 

refreshingly unlike the 'synth next . tM sequenCer is
you to play complex mulitimbral 1^ on the ky 

playing UP to 16 tracks of its 0«: 

Equinox n*’ n ard s" ’ 

«^*GENERALMUSIC 
Peavey Em ope • Great Folds Road • Oakley Hay • CORBY • Northantr NMI8 91 I • I ngland 

Tel: *44 (0) 1536 461234« Fax: 44 «>> 1536 747222 • C2000 
www.peascy.com www.gcneralmasic.com 



he Alesis airFX ($249) is what you get when you 

cross a theremin with a multi-effects unit. As you 

move your hand over the unit’s infrared beam, the 

airFX senses its 3-D position, allowing you to simulta¬ 

neously control in real time up to five parameters for 

any of the 50 preset effects. The presets include a variety 

of filtering, panning, flanging, and pitch-shifting 

effects. The airFX uses RCA connectors, 

so it can be used with stereo 

systems, turntables, CD 

players, and just 

about any other 

audio device. 
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professional CD Even among 

1-800-472-SONY ext. CDR 
www.sony.com/proaudio 

recorders, the Sony CDR-W33 
and CDR-W66 stand apart. 
Three DSP functions fine-tune 
your sources.* There’s a limiter 
with adjustable ratio. A 3-band 
EQ. And Super Bit Mapping® 
circuitry that captures near 20-bit 
quality on industry-standard 16-bit 
compact discs. Conveniences 
include wired or wireless remote 
operation and even a PC keyboard 
input for CD TEXT“ entry. Sony's 
24-bit A/D and D/A converters 
help maintain resolution. 

The CDR-W33 uses standard 
unbalanced analog audio, SPDIF 
and optical digital I/O. 

The CDR-W66 (not shown) adds 
balanced XLR analog and AES/EBU 
digital I/O plus 2X speed duplication 
with a second CDR-W66. 

The Sony CDR W33 and CDR-W66 
deliver the design and operational 
capabilities that professional 
applications require. And you 
get every last bit of performance 
without spending your every last 
dime. To find out more, call 
1-800-472-SONY, ext. CDR. 
•Analog sources only on CDR-W33. 

33t 33m33s 

CDR-U33 

C20CD Sony Electronics Inc All rights reserved. Reproduction in whole or in part without written permission is prohibited. 
Feature: and specifications ase subject to change without notice. Sony. Super Bit Mapping and CD TEXT are trademarks of Sony. 



we amplified this instrument with the Boxer 

Voice Changer, the results were spectacular! 

he Crown Micro Royal Piano ($65) is a duophonic keyboard 

instrument that lets you record your own melodies of up to 32 

notes and features 7 accompaniments and 14 sounds. How¬ 

ever, the most attractive aspect of this miniature grand 

piano is the microphone and built-in speaker. Aiming 

the mic toward the speaker under the piano lid gives 

you feedback that von can tune bv proximity. When 
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like our VLZ" PRO Series. The industry standard whM 
for compact mic/line mixers, they’re used day-in and 'W® 
day-out by more professionals to create more albums, 
demos, movie and broadcast sound tracks, commercials 
and web casts than any other brand. v- V 

XDR. The finest microphone preamp design ever built 
into a compact mixer. % 
Because the preamps in mixers have long been considered 1 

a poor second to $1000 to $2000-per-channel outboard 
preamps, Greg and our Analog Engineering Department spent 
two years of meticulous experimentation creating a sonically 
comparable mic preamp circuit. 
According to numerous cynical recording engineers, magazine 

reviewers and a lot of satisfied owners, we succeeded. 
One reason is the advanced 2068 op-amp that is a 

foundation of the XDR design. It blows away our 
competitors’ op-amps in terms of noise and distortion. 
Consider these real, measurable XDR"1 (Extended 
Dynamic Range) microphone preamp specs: 

If you’re serious about your creative product, your equipment list should start with a really good mixer 

Bvlfpro -
W Series 
with XDR mic Wg 
preamplifiers. 
Precise creative tools 
for serious artists. 

■ 0.0007% CCIF Total Harmonic Distortion 
■ 0.0008% CCIF Intermodulation Distortion 
■ 130dB total dynamic range to handle hot digital sources 
■ 3Hz to 192kHz bandwidth _, 
■ Ultra-low mic E.I.N. at practical gain levels yl 

The VIZ PRO Compact Mixer Series: yg* 
■ Premium XDR mic preamps and VLZ circuitry for ultra-low 

noise ■ New high-performance 2068 op-amps ■ Musical, sweet- \vytjwaBl 
sounding equalization at useful, logical frequencies ■ Sharp 

18dB/octave Low Cut filters ■ Stereo In-Place Solo ■ Easy channel 

level setting via Solo ■ Constant Loudness pan pots ■ Inserts on all 

mono mic/line channels ■ 60mm long-wearing, logarithmic-taper faders ^«9 
(except 1202-VLZ PRO) ■ Sealed rotary controls ■ Thick MIL-spec fiber¬ 

glass circuit boards ■ Built-in high-current power supplies ■ Steel chassis 

■ Easy-to-understand manuals ■ Best Technical Support in the industry 

Call your nearest Mackie office for a 72-page brochure/ hook-up guide 
that explains the VLZ PRO line in excruciating detail. Or log on to our web 
site. Then visit a Mackie dealer to decide which VLZ PRO model best meets 
your creative needs. 

800.Z58.6883 • www.inackiB.com 
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nee thought of as a toy, the Stylophone ($157)—and 

its uniquely electronic sound—has been used on records 

by David Bowie, Kraftwerk, Orbital, Rick Wakeman, and 

the instrument’s staunchest proponent, Australia’s Rolf 

Harris. The Stylophone’s miniature 20-note keyboard is 

played with a stylus, and the instrument’s organlike 

tone is vintage all the way. Although the instrument 

hasn’t been made in more than 20 years, the folks at 

Stylophones.com have mint-condition, boxed units 

available through their Web site. It’s the perfect gift for 

fans of this fascinating ’70s sound. $ 
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Combine eight channels of award winning, pristine mic 
preamplification, limiting and EQ Enhancement with 24bit digital 

and analog output and the Digimax seamlessly fits into any digital 
recording situation. The Digimax is the perfect front-end for DAW's 

and adding mic-pre's to digital mixers and sound cards. What do MOTU 
2408, DigiOOf, Mackie"“ HDR, Tascam”“ MX2424, Ensoniq™ Paris' Yamaha 

AW4416, have in common? They are all compatible with the Digimax! 

the purest path 
to digital 

From PreSonus Audio 

• Eight Dual Servo Mic Preamps with 48v phantom, 2 Instrument Inputs 

• Class A / Discrete Input Buffers, Ultra Low Noise 

• Eight Dual Domain Limiters 

• Eight EQ Enhancers 

• 32kHz, 44.1kHz or 48kHz, 24 Bit A/D Converters 

* Eight Balanced Analog TRS Outputs 

• ADAT Lightpipe Output, AES/EBU or S/PDIF 

* All 24 outputs, (analog and digital) operate simultaneously 

• Word Clock In and Out via BNC connectors 

OUTPUT dBu 

What Makes a Limiter Musical? 
Most limitéis use only Peak Detection Most compressors use only RMS detection The Digimax 
uses both RMS and Peak detection simultaneously to give you the benefit of maximum gam before 
clipping while maintaining the musical transparency of a compressor The end result? A fast, 
musical, natural limiter with Ihe ability to catch anything you throw at it 

Connectivity For Days! 
I he Digimax interfaces with more gear than any mic-pie on the planet! Need balanced analog outputs? 
How about 24 bit ADAT outputs? What about 24 bit AES/EBU or S/PDIF? The Digimax gives you all of 

these outputs and up to 24 channels simultjneouslyl So you'll never have a problem sending your audio 

across multiple platforms, both digital and analog 

20 H« »«tqumo SO k Hz 

Add Some "Crystal" To Match Your Mic or Instrument! 
Each channel of the Digimax features EQ Enhancement which provides a pie set EQ curve EQ 
Enhancement helps to tame excessive midrange anil accentuate presence for any audio source 
that may possess a characteristic midiange rise This unique feature adds sheen and punch to 

any signal. 

Visit your PreSonus dealer today and experience the 
purest path to digital... Digimax. 

www.presonus.com 
800.750.0323 
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Two audio paths—digital and analog— 

Route 
studio. 

$ Traveled 

CD 
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There was a time when a sound studio, personal 
or commercial, contained only two types of con¬ 
nections: AC power and analog audio. Although a 

look behind the equipment might have shown a 
spaghetti of cables, everything was plugged into ei¬ 
ther a wall outlet or a patch bay. Life was simple, 
the animals all shared and got along with each other, 
and Nature reigned supreme. 
No longer. Whatever the social state of the animal 

kingdom, life in the studio is much more involved 
now, as exemplified by the multiplicity of connec¬ 
tions: MIDI, digital audio, computer interfaces such 
as serial and SCSI, house sync/word clock, time code, 
and, yes, AC power and analog audio. With each 
type, the demand for interconnection emerged, and 
the need for ways to switch, route, and combine 
these signals and datastreams became acute. 
The biggest wrinkle, however, has been the phe¬ 

nomenon of the personal studio, which brought this 
mess into the project spaces of musicians who previ¬ 
ously did not need much more than a way to get 
multitrack recorder signals into and out of a mixer 
and route signals to and from a reverb or effects 
processor. In the course of ten years or so, digital 
audio tape recorders, DAWs, mixers, and effects pro¬ 
cessors have proliferated and gotten cheaper. 
MIDI patch bays, switchers, and processors ap¬ 

peared long ago and have become commonplace; 
many personal studios have two or more. But digital 
audio routing has been a tougher nut to crack. Per¬ 
sonal studio budgets are usually much lower than, 

By Larry the 0 

say, a 
commercial 
audio post¬ 

production facility, yet many personal studio own¬ 
ers need to route 24 channels or more of digital 
audio between various devices. The high-end sys¬ 
tems used by large audio-post and broadcast houses 
are out of range for the personal studio budget. Who 
will save us from being bitten by all those bytes? 

BITS AND PIECES 
The answer turns out to be less straightforward than in 
the land of MIDI or analog audio, where manufactur¬ 
ers have responded to the personal studio surge with 
low-cost Ji-inch patch bays. This intrepid reporter came 
face-to-face with the problem after upgrading during 
the last several years to a studio built around an Alesis 
ADAT XT20, a Panasonic WR-DA7 digital mixer, and a 
Mark of the Unicorn 2408 hard-disk I/O system. Al¬ 
though my Toys in the Attic operation has long had 
DAT decks and a few effects processors with digital 
I/O, the situation changed with the upgrade, a fact 
brought into sharp relief the first time I needed to fly 
audio from the ADAT into the 2408 and bring it back 
to the DA7 for mixdown. 
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Digital Labs' Fiber-4 is a 4 x 4 optical router that is controlled 

with front-panel rotary encoder switches. 

The*.-- — --

Route _ 
! Less Traveled 
— 
As I repatched the delicate optical ca¬ 

bles used for the ADAT Lightpipe and 
crawled behind equipment racks to 
reroute S/PDIF signals going to and 
from my Lexicon reverbs, I realized I 
had added a new and large distraction 
to my creative work. Thus my investi¬ 
gation into affordable solutions for dig¬ 
ital audio patching and routing began. 
(I’m only going to discuss patching and 
routing here; the subject of format con¬ 
version is for another article.) 

A VIRTUAL WHO'S WHO 
Four flavors of digital audio are com¬ 
monly found in the personal studio: the 
two 2-channel formats (AES/EBU and 
S/PDIF) and the competing multi¬ 
channel formats from Alesis (ADAT 
Optical, aka Lightpipe) and Tascam 
(TD1F). To complicate things a little 
more, some personal studio equipment 
uses the coaxial form of S/PDIF, while 
others use the optical format employed 
by Lightpipe. 
Handling the 2-channel formats 

turns out to be much easier than deal¬ 
ing with multichannel. For a start, 
AES/EBU and S/PDIF are similar; 
S/PDIF is a format adapted by Sony 
and Philips from the then-incomplete 
AES standard. Although there are dif¬ 
ferences in the data formats, most no¬ 
tably in how blocks of user data are 
structured, the two are close enough 
that most equipment purchased now 
will accept either format. (Although 

some frustrating excep¬ 
tions crop up now and 
then.) 
There are, however, sig¬ 

nificant electrical differ¬ 
ences between the two 
formats. The biggest dif¬ 
ference between the coax¬ 
ial forms is that AES/EBU 
is a balanced signal and operates at a 
higher level than S/PDIF:10V for 
AES/EBU versus 0.5V for unbalanced 
electrical S/PDIF. Cable length can 
reach 100 meters for AES/EBU but only 
10 meters for S/PDIF and 5 meters for 
optical. Several of the routing solutions 
deal with transforming the electrical 
characteristics between the two, but 
no routers convert the data format. 
You can always add a separate format 
converter. 

Several routers are also capable of the 
electrical conversion between coaxial 
and optical S/PDIF. In most cases, 
S/PDIF coax appears on RCA connec¬ 
tors, but longer cable runs are some¬ 
times achieved by using 70Q video cable 
and BNC connectors (along with a trans¬ 
former for the signal), so BNCs some¬ 
times show up as S/PDIF coax ports. 
Similarly, AES/EBU inputs and out¬ 

puts most often appear on XLR con¬ 
nectors, but when there are four or 
more AES connections, DB25 connec¬ 
tors carrying four pairs of inputs and 
outputs are sometimes used to save 
panel space. 
To complicate matters, every once in 

awhile, a company goes for a nonspec 
solution. For instance, Akai samplers use 
balanced X-inch TRS connectors to carry 
AES/EBU or S/PDIF signals (switch¬ 
able), thus saving panel space and 
money but violating both specifications. 
Rarely, you find switchable S/PDIF or 

AES/EBU on an unbalanced 
RCA connector, which is proper 
for S/PDIF but out of whack for 
AES/EBU. 

Multichannel routing is another 
kettle of fish. The starkest news 
first: if you’re looking for a TDIF 
router, stop now; I found one. 
The outlook on ADAT Light¬ 

pipe routing is brighter. Light¬ 
pipe and optical S/PDIF use the 
same interface. Because the in¬ 
terface is purely electrical, with 
no inherent data format, most 
devices that can route optical 
S/PDIF can also route Light¬ 
pipe. (Note that the signal baud 

rates are different. Lightpipe works at a 
higher frequency, and optical trans¬ 
ceivers can have different frequency 
responses.) 
Keep in mind that S/PDIF is a 2-

channel interface and Lightpipe is an 
8-channel interface with a different 
data format, and the routers examined 
here do not perform any data format 
conversion. This means the same 
router can connect pieces of Lightpipe 
gear to each other or route one de¬ 
vice’s S/PDIF output to another’s 
S/PDIF input, but it can’t deliver data 
from a Lightpipe port to an S/PDIF 
port or vice versa. If you use an opti¬ 
cal router with both kinds of interfaces, 
keep your connections straight. 

FROM HERE TO ETERNITY 
Most options for directing digital audio 
route the signals electronically, so once 
connected to the equipment, the user 
never needs to touch a cable. It is pos¬ 
sible, though, to use manual patch bays 
for some applications. The advantages 
of manual patch bays are that a large 
number of connections can appear on 
a single bay, and you can freely route 
signals among the connections. 

That capability has its drawbacks. First, 
the manual digital audio patch bays I 
found are only for use with AES/EBU 
signals. (I suspect you could use a man¬ 
ual DB25 patch bay for TDIF patching.) 
Second, the cost is high compared with 
most routers I mentioned, especially 
when you factor in patch cord costs, 
which must be made from high-quality, 
110Í2 cable. Third, more physical con¬ 
nections mean a higher possibility of 
problems from dirty connectors, which 
digital audio is more sensitive to than 
analog audio. Manual patch bays are 
not usually an optimal choice for per¬ 
sonal studios, but they are still a note¬ 
worthy option for those with a large 
number of AES/EBU connections. 

Routers use an electrical, rather than 
a mechanical, means of routing signals, 
and they offer programmability. In my 
studio, I have presets for dumping 
audio from ADAT to the 2408, laying it 

If you need to route a lot of digital audio streams, check 

out Audio-Service's D.A.I.S. The system is based on a 

card cage that accepts 14 interface cards covering 

different formats, with internal busing and front-end 

software for Windows. 
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box from the 

Two balanced XLR mic inputs 

S/PDIF digital input and output 

Two 1/4" inputs, switchable from 
instrument (guitar) to line level 

32 channel MIDI In, 
32 channel MIDI Out 

Two balanced 1/4 
TRS inputs 

Stereo phono (RCA) outputs, 
headphone output 

USB port; Mac & PC 
compatible 

here's everything you need...in a cool blue 

world leader in recording technology. 

There are a bunch of ways to get audio in and out of your 

USB-equipped Mac" or PC. Here's the best one: the US-428'" 

Digital Audio Workstation Controller by TASCAM and 

Frontier Design Group. If you're into computer-based audio 

and MIDI recording, the US-428 offers a very affordable way 

to interface your music and your computer while providing 

complete hands-on creative control of your audio software, 

using real faders and knobs. So if you're looking for the 

ultimate plug-and-play solution for computers and music, 

Get In. Get Out. Take Control 
Introducing the US-428. 

PC and Mac compatibility 
via USB interface 

Works with major DAW 
applications 

Supports unlimited banks 
of eight faders 

Dedicated EQ, Aux Sends 
and Pan controllers 

Professional 24-bit D/A and 
A/D converters 

Records four audio inputs 
at once 

Includes Steinberg's 
Cubasis VST" Audio 
Recording/MIDI 
Sequencing software 

Easy to use: no opening 
the computer, no sound 
card to install 

TASCAM US-428 by 

FRONTIER 

TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640 
323-726-0303 www.tascam.com 

*Cubasis VST for Macintosh available later this year 
All copyrights are the property of their respective holders 

TASCAM 
a whole world of recording 



down back through the 

Unlike most routers 

covered here, the Fostex DS-8 is not 

programmable and uses rotary switches to set routings. 

This simple router has both optical and coax S/PDIF I/O and converts 

between the two types. 

back in the other direction, bringing 
either or both into the DA7, or sending 
analog signals converted by the DA7 
(which has excellent A/D converters) 
to the ADAT and/or 2408. Other pre¬ 
sets move audio from the DA7’s digi¬ 
tal effects sends or the AES I/O option 
card to the outboard effects processors 
and DAT machines. 
Switchers also can route a single 

input to multiple outputs, though they 
do not mix multiple outputs into a sin¬ 
gle input. Do not mult a digital audio 
stream with a manual patch bay. 

recovery of the data bits impossible. 
Numbers 1 and 2 can be caused by a 
multitude of things, but just remem¬ 
ber that number 1 makes monitoring 
difficult and number 2 makes every¬ 
thing difficult. 
“Accumulated jitter could be in¬ 

dicative of a problem with the design 
of the router in question,” Zelnicker 
says. “The design flaw could have 
something to do with common-mode 
noise propagation, in which case, de¬ 
pending on the architectures of the 
boxes connected to the router, noise 
on one unit could make its way to the 
other units. If one of the units hap¬ 
pens to be an A/D converter, it would 
be quite deleterious to the conversion 
quality if the common-mode noise 
from a bad processor made its way 

ADAT Lightpipe format, for example, 
doesn’t support sampling rates above 
48 kHz. 

Friend-Chip's smallest router, the Digi-max 12/8, offers four simultaneously available S/PDIF 

coax and optical output channels, two coax-only outputs, and two optical-only outputs. 

Bs-e 

qjstex 

through the digital output of the A/D, 
and on to the A/D’s power rail—which 
the A/D chip’s clock reference hap¬ 
pens to be using as a voltage source. 
A good A/D shouldn’t behave this way, 
but I’ve seen plenty that do.” 
Routers aimed at personal studios 

are generally asynchronous; that is, 
none of the streams passing through 
them need to sample at the same rate or 
synchronize to any other. However, pro¬ 
perly clocking all the devices from a single 
master source eliminates the possibility of 
glitches when switching. 
Aside from the jitter issue, format 

determines the ability of routers to 
carry data encoded at high sampling 
rates and word widths (such as 24-bit, 

96 kHz audio). The 

ular frames that 
hold four and eight 
4-channel I/O mod¬ 
ules, respectively. 
The modules cost 

JITTER BUGS 
There are some things to be aware of 
with routers. It is possible for jitter, 
that old digital demon, to rear its ugly 
head. According to Z-Systems’ Glenn 
Zelnicker, “For all intents and pur¬ 
poses, jitter is a playback phenomenon 
only. That is, post-A/D jitter (assum¬ 
ing that it’s really post A/D) won’t 
make its way onto a recording. As long 
as the bits make it from point A to 
point B, you’re in business, and it takes 
pretty phenomenal amounts of jitter 
to make complete failure of an 
AES/EBU link happen. If the bits get 
to their destination, the jitter will be 
gone on playback. 

“There are a few critical exceptions, 
though,” Zelnicker says. “For example, a 
jittery router can make for complicated 
and ‘cloudy’ monitoring if your post¬ 
router D/A converter doesn’t have good 
jitter rejection. I wouldn’t want to have 
to make intelligent decisions about dy¬ 
namics, EQ, and imaging through a jit¬ 
tery monitoring chain. Jitter issues 
become more critical at larger word 
widths [for example, 20- and 24-
bit words]. That is, to maintain 
the advantages that increased 
dynamic range brings, it’s nec¬ 
essary to hold the jitter to an 
even lower level. 

“That said, there are two levels of jitter 
about which to be concerned: first, small 
amounts of jitter introduced into the 
AES/EBU or S/PDIF stream, causing 
variations in the recovered clock; and 
second, huge amounts of jitter, making 

ROUTES TO TAKE 
With that in mind, here’s a look at 
options for routing digital audio in the 
personal studio: 
Digital Labs. Digital Labs manufac¬ 

tures the Fiber-4 ($295), a 4 X 4 optical 
router. Routing is performed with 
rotary encoder switches on the Fiber-4’s 
front panel. Digital Labs states that this 
technology allows routing without 
adding jitter. 
Fostex. The Fostex DS-8 ($389) is a 

simple router with six optical and two 
coaxial inputs and outputs. You use the 
front-panel rotary' switches to route data, 
and the unit converts between coaxial 
and optical S/PDIF, but the DS-8 is the 
only nonprogrammable switcher of the 
bunch. Optical I/O port 8 on the front 
panel makes it easy to connect carry-in 
ADATs or S/PDIF gear. 
Friend-Chip. Friend-Chip, distri¬ 

buted in the United States by Ucik, 
offers three routers. The smallest is 
the Digi-max (DMX) 12/8 ($499), 
which includes six S/PDIF coax, and 
six optical inputs and eight output 
channels. Four of the output channels 
feature simultaneously available 
S/PDIF coax and optical; two are coax 
only, and two are optical only. For 
$199, the unit can upgrade to a 12 X 12 
routing matrix. Ten presets can be 
stored and recalled from the front 
panel or via MIDI. You can dump and 
load the unit’s settings via System Ex¬ 
clusive messages. Friend-Chip’s remote 

control software for Win¬ 
dows also uses SysEx. 
The Digi-max 16 
($399) and Digi-max 
32 ($599) are mod-

TheL-------

Route^ 
Less Traveled 
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Midiman's Dig ¡Patch 12x6 programmable router has six coax S/PDIF inputs, six optical inputs, and 

six output channels that can address coax or optical connections. 
$199 each, and four configurations 
are available: four channels of coax 
S/PDIF I/O, four channels of optical 
I/O, four channels of AES I/O (on 
a DB25 connector), and a “two of 
each” module featuring two S/PDIF 
coax channels and two optical I/O 
channels. Friend-Chip also offers the 
only TDIF routing module I was able 
to find. 
Like the other routers, the modular 

systems support MIDI Program Change 
and System Exclusive dump/load, and 
offer MIDI remote control with Win¬ 
dows software. 
Midiman. Midiman’s DigiPatch 12x6 

($499) was one of the first digital audio 
routers to appear at a personal-studio 
price point. The DigiPatch features 12 
inputs—six each of S/PDIF coax and 
optical—and six output channels, each 
of which can be directed to S/PDIF 
coax or optical connections. The unit’s 
50 presets can be recalled from the 
front panel or through MIDI. You can 
also use MIDI to configure the Digi¬ 
Patch from a Macintosh or Windows 
computer and to load and dump the 
unit’s contents through System Exclu¬ 
sive messages. 
Z-Systems. The modular Detangler 

line from Z-Systems includes the z-8.8 
(S980 to $1,325, depending on config¬ 
uration) and z-16.16 ($2,200 to $2,550), 
which host 8 and 16 I/O modules, re¬ 
spectively. Available modules provide 
AES/EBU on XLR connectors, S/PDIF 
coax on RCA or BNC connectors; or 
optical connectors, which can carry 
S/PDIF or ADAT Lightpipe datastreams. 
Several stock configurations are avail¬ 
able, and custom configurations can 
also be specified. A module’s input 

and output can be different types. All 
inputs except optical are transformer-
coupled for ground isolation, and the 
unit performs electrical conversion 
between AES and S/PDIF. Detanglers 
store up to 99 presets, which are 
stored and recalled by front-panel con¬ 
trols. These units cannot be external 
controlled. 

The z-8.8a ($1,500), a versatile opti¬ 
cal router, features seven optical I/Os 
and four pairs of S/PDIF electrical I/O 

As long as the bits 

make it from point A 

to point B, 

you’re in business. 

on RCA connectors. In addition to 
routing ADAT, S/PDIF, or AES/EBU 
signals over optical lines, the 8.8a con¬ 
verts bidirectionally between an ADAT 
Lightpipe stream and four coax stereo 
S/PDIF streams. To accomplish the 
coax S/PDIF-to-ADAT conversion, the 
z-8.8a provides eight channels of 
sample-rate conversion to synchronize 
the S/PDIF streams. Up to 99 presets 
can be stored. 
The Detangler Pro line contains units 

accepting 8 ($1,100), 16 ($1,600), 32 
($5,000), or 64 ($6,000 for 64 X 16 and 
$12,000 for 64 x 64) modules. The Pro 
units are the same as the Detanglers 

except they do not accept optical mod¬ 
ules, and they make AES/EBU con¬ 
nections available on a DB25 connector 
instead of XLRs. 
All Detanglers except the z-8.8 

allow computer control through Mac 
and Windows software available from 
Z-Systems. Control protocols are avail¬ 
able to Z-Systems users who would 
like to “roll their own” remote con¬ 
trol system. 

DOCK OF THE BAYS 
ADC. ADC makes two digital audio 
patch bays. The DAB3-14MKIINS 
($1,355) is a 96-point TT bay. The 
DAL207-4MKIV ($800) 48-point bay 
is available in TT or /¡-inch TRS con¬ 
figurations. The rear of the DAL207 
trails a 4-foot umbilical that termi¬ 
nates in ADC’s UltraPatch punch¬ 
down panel. 
Audio-Service. The 4U rack-mount 

Digital Audio Interconnect System 
(D.A.I.S.; approximately $9,380 for 
56 X 56 with 14 interface cards cover¬ 
ing different formats) from Audio¬ 
Service of Hamburg, Germany, is 
designed for studios with extensive 
digital routing needs and is priced 
accordingly. Distributed in the United 
States by X-Vision, it consists of a card 
cage with internal busing and front¬ 
end software. In this cage, you mount 
up to 14 single-height or 4 double¬ 
height Yamaha YGDAI interface cards 
(the same type used in the Yamaha 
02R digital mixer), which provide a 
variety of I/O options, such as TDIF 
II, ADAT Lightpipe. AES/EBU, and 
Yamaha Y2. The unit also supports 
SDIF-2, AES/EBU with sample-rate 
conversion, analog, and passive 
AES/EBU or SPDIF. Signal routing is 
set using the front end software; 
according to the manufacturer, the 
Windows-only application works fine 
on a Power Macintosh running under 
FWB SoftWindows 98 or Connectix 
VirtualPC with Windows 98. Bells and 
whistles abound. 

Z-Systems' z-8.8 is part of the company's modular Detangler series. The stock unit offers optical 1/0 

and S/PDIF coax 1/0, but you can get custom versions with AES/EBU ports. The 8.8a also can 

convert between an ADAT Lightpipe stream and four coax S/PDIF streams. 
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Neutrik. Neutrik’s NPPA patch bay 
($1,095 in the standard configuration) is 
digital-capable. A 96-point TT (bantam) 
jackfield is available with a variety of 
rear-panel connection options. The stan¬ 
dard configuration is a spring-loaded 
terminal block, but there are units with 
56-pin or 90-pin ELCO, 50-pin D con¬ 
nectors, or solder lugs. The jacks have 
two gold-plated contacts for each ter¬ 
minal (tip, ring, and sleeve). As with 
the Switchcraft bay, the NPPA offers 
flexible normaling schemes. 
Switchcraft. Switchcraft internally 

wires all its patch bays with 110O cabling 
so you can use analog or AES/EBU dig¬ 
ital signals. They are impedance-tested 
to meet the military specification. The 
company offers two lines of 48-point 
patch bays: the MTP and TTP series. 
Both series include 2U and 1U rack¬ 
mount patch bays and are available with 
the company’s Front Access option, 
which means the unit sits in a slide-out 
tray to allow reconfiguring from the 
front. The units offer normaling. 

MTP series ($700 to $1,000, depending 
on the exact configuration) have X-inch 
TRS longframe jacks. The rear panels 

The 

Switchcraft MTP-series 

patch bay shown here features 

'/i-inch TRS jacks and has the Front Access 

option, which mounts the unit in a slide-out 

tray to allow reconfiguring from the front. 

are typically outfitted with PPTs; 
these industry-standard push ter¬ 
minals, also known as “punch 
blocks” or “punchdowns,” provide 
easy reconfiguration and positive 
connections. The MTP punchdowns 
are not spring-loaded. The TTP Series 
(which cost anywhere from $800 to 
$1,500, depending on configuration) 
uses TT jacks. Rear-panel options include 
punchdown terminals or EDAC/ELCO 
connectors. 

GOTCHER ROUTER RIGHT HERE 
Most personal studios accommodate a 
dozen or less digital I/O connections. 
In such cases, one or two routers prob¬ 
ably suffice. If you deal with a variety of 
digital audio formats, you may be a can¬ 
didate for a router with a modular 
architecture, in which you can choose 
the configuration. On the other hand, 
if your studio contains mostly S/PDIF 
coax or optical connections, you can 
opt for a less expensive alternative. If 
you have extensive patching needs, 
such as a number of AES devices spread 
around several rooms, you may con¬ 
sider a manual patch bay. 

For better or worse, narrowing the 
field of candidates will rarely be a prob¬ 
lem, because only a few of these units 
are priced for the personal studio. 
However, these products adequately 
cover most needs. If you plan your rout¬ 
ing system carefully, you should find 
an affordable solution to ensure the 
back of your rack doesn’t become a 
vacation spot for digital gremlins. 

Larry the 0 is a musician, producer/engi¬ 
neer, sound designer. and consultant. His 
music and audio services company is Toys 
in the Attic. 
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1937 to 1939 by the Raymond Scott Quintette—are 
genetically encoded in almost every human being, 
thanks to their use by Warner Bros, music director 
Carl Stalling in 120 episodes of Merrie Melodies and 
Looney Tunes animated classics. More recently, these 
and other themes were featured in a dozen episodes 
of Nickelodeon's Ren & Stimpy Show. The popular 
rediscovery of Scott's original novelty jazz record¬ 
ings (which began with the 1992 Columbia CD i 
Reckless Nights and Turkish Twilights') led to a belated reappraisal of 
Scott's timeless—and long forgotten—genius. (See the sidebar "Raymond 
Scott Selected Discography.") 

Throughout the 1990s, his early works were covered by the Kronos 
Quartet, Don Byron, Foetus, Holland's Metropole Orchestra, the Beau 
Hunks Sextette, and countless other admirers. David Harrington of the 
Kronos Quartet said his first introduction to Scott's music in 1992 
"was like being given the name of a composer I feel I have heard 
my whole life, who until now was nameless. Clearly he is a major 
American composer." 

8°othin

SCOTT'S SECRET SCIENCE 
Many of Scott's playful riffs—originally recorded from 

& 

hen the Raymond Scott revival kicked off nearly a decade ago, the 
composer's name was commonly confused with noir novelist Raymond 
Chandler and actor Randolph Scott. Lately a different case of mistaken iden¬ 
tity has emerged. Was Raymond Scott (1908-94) a quasi-jazz alchemist from the 
late '30s Swing Era whose melodies later underscored Bugs Bunny and Ren and 
Stimpy cartoons? Or was he the unsuspecting godfather of the modern genres of 
techno, electronica, and ambient music? 
These two historical roles might seem incompatible, yet they coexist within the 

same enigmatic figure. The two roles aren't paradoxical; instead, they exhibit an 
idiosyncratic continuity. 
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Awareness of the other side of his 

career, as an electronic music pioneer, 
began in 1997 with the reissue of 
Scott’s 1963 Soothing Sounds for Baby 
trilogy. These albums, largely over¬ 
looked upon their original release, 
contained gentle—and all-electronic— 
works meant to calm and delight 
infants. Scott’s pioneering and little-
heard explorations of synthesized 
rhythmic minimalism and low-key 
ambience foreshadowed the sub¬ 
sequent conjurings of Terry Riley, 
Phillip Glass, Kraftwerk, and Brian 
Eno. That most of Scott’s ethereal 
music was performed on vacuum 
tube- and transistor-rigged music ma¬ 
chines—ones he designed and built— 
made the reemergence of these 
recordings seem like the Dead Sea 
Scrolls of electronica. 
But Soothing Sounds for Baby couldn’t 

possibly prepare the world for the 
exotic artifacts found on the recent 
two-CD set. Manhattan Research Inc. 
The 69 tracks on Manhattan Research 
Inc. cover Scott’s groundbreaking 
electronic work from 1953 to 1969. 
Forays into abstract musique concrète 
can be heard alongside decidedly 
nonkiddie collaborations with a 
young, pre-Muppet Jim Henson. 

In addition, Manhattan Research Inc. 
presents some of the first TV and radio 
commercials to employ electronic 
music soundtracks. The package 
moved Can’s Holger Czukay to disbe¬ 
lief. “Raymond Scott belongs to the 
phalanx of unique people like Les 
Paul, Oscar Sala, and Leon Theremin, 
to whom we owe so much in develop¬ 
ing our own musical identity today,” 
Czukay says. 

ELECTRIFIED SWING 
Before Scott embarked on a profes¬ 
sional music career in 1931—at his 
older brother’s insistence—he intend¬ 
ed to pursue engineering. As a result of 
his fascination with technology, Scott’s 
knowledge of radio and recording stu¬ 
dios showed a sophistication rarely seen 
among composers and bandleaders. 
Throughout his life, Scott explored 
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music technology with a Nobel laureate’s 
dedication. He revolutionized the art of 
microphone placement, and spent many 
of his band’s recording sessions in the 
control room, monitoring the mix. 
A June 1937 article in Down Beat, 

titled “Engineer-Musician Electrifies 
Swing World With Ideas," described 
Scott’s New York City apartment as 
“divided into two parts: in one the dom¬ 
inant note was the piano and phono¬ 
graph; and in the other was all sorts 
of recording equipment, with micro¬ 
phones all over the place and long 
wires trailing across the floor.” The 
feature explored Scott’s science of 
“creative acoustics,” which involved 
using a mic to manipulate and capture 
sounds that differ from those heard 
by the naked ear. A November 1937 
Popular Mechanics feature, “Radio 
Music of the Future,” described Scott 
“placing a ‘dead’ microphone beside 
the piano and then turning it on only 
after the keys have been struck [to] 
catch the ghostlike effect” of aftertones 
that are “ethereal, disembodied, [and 
have] a sense of great space." 

MANHATTAN R&D 
As a composer, Scott was a strict per¬ 
fectionist with little tolerance for 

improvisation, which triggered the ire 
of many jazz purists. He earned noto¬ 
riety as a session tyrant and was com¬ 
monly criticized for treating his 
sidemen and vocalists as hardware. “All 
he ever had was machines—only we 
had names,” said drummer Johnny 
Williams. Singer Anita O’Day, who 
worked briefly with Scott’s early 1940s 
big band, called him “a martinet” who 
“reduced [musicians] to something like 
wind-up toys.” 
In 1946—the same year he composed 

the score for the Mary Martin/Yul 
Brynner Broadway production Lute 
Song—Scott established Manhattan 
Research Inc. to expand the horizons 
of electronic sound generation (see 
Fig. 1). From 1950 to 1957, Scott fi¬ 
nanced his technological excursions 
by conducting the orchestra on NBC’s 
cornball, but highly rated, chart-count¬ 
down show, Lucky Strike’s Your Hit Pa¬ 
rade (a gig he allegedly despised for 
its banality). Raymond and his second 
wife, singer Dorothy Collins, were seen 
on the little screen in millions of 
American households every week. 
However, few suspected the alter ego 
lurking behind the conductor’s forced 
stage smile. 
At the dawn of the ’60s, Scott adver¬ 

tised Manhattan Research Inc. as “the 
world’s most extensive facility for the 
creation of Electronic Music and 
Musique Concrète.” A slogan for his ven¬ 
ture was “more than a think factory—a 
dream center where the excitement of 
tomorrow is made available today.” 

By spending more of his tíme soldering 

FIG. 1: Raymond Scott in the studio in the 1950s. To test the sound of his recordings, he had an 

assortment of speakers. At his left is the studio's main audio control center. 
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circuits and less with union-scale side¬ 
men, Scott eventually dispensed with 
the human element altogether. He was 
more comfortable around machines; 
Scott spoke their language—or taught 
them to speak his. As Electronic Music 
Foundation president Joel Chadabe 
says, “Scott’s music is so perfectly 
crafted, so lyrical and easy, so com¬ 
pletely charming and good-natured, 
that it seems all the more wonderful, 
even mysterious, that much of it was 
created with the sophisticated and com¬ 
plex technology he invented. Scott 
developed his instruments to make his 
music and did it so well that what you 
hear is the music.” 
The inventions evolved according 

to the whims of Scott’s boundless 
curiosity. In March 1946, he patented 
an electromechanical synthesizer 
called the Orchestra Machine. An ob¬ 
scure ancestor of the tape loop-based 
Mellotron, it featured a keyboard that 
could simulate an ensemble of tradi¬ 
tional musicians. “This machine is a 
device incorporating a number of mul¬ 
tiple soundtrack units, that may be 
selected as wotdd the musical instru¬ 
ments in an orchestra,” Scott wrote in 
the patent disclosure. “The entire 
mechanical driving system’s speed may 

FIG. 2: Raymond Scott playing the Clavivox in the 1950s. Karloff, the instrument behind him, was a 

sound-effects generator that could also do simple drum-pattern sequencing. 

be varied in order to select any partic¬ 
ular musical pitch.” 
Two years later, he began a decade 

of work on a behemoth sound-effects 
generator that he eventually chris¬ 

tened Karloff (after horror-film leg¬ 
end Boris Karloff) (see Fig. 2). Scott 
demonstrated the unit to columnist 
Joseph Kaselow of the New York Her¬ 
ald Tribune. “The heart of the unit is a 

GENESIS OF THE SEQUENCER 

Gentlemen: 
I have a story that may be of 

interest to you. 
It is not widely known who 

invented the circuitry concept for the 
automatic sequential performance of 
musical pitches—now well known as 
a sequencer. 

I, however, do know who the 
inventor was—for it was I who first 
conceived and built the sequencer. 

Bob Moog, who visited me 
occasionally at my lab on Long 
Island, was among the first to see 
and witness the performance of my 
UJT-Relay sequencer. 

To digress for a bit: I was so 
secretive about my development 
activities — perhaps neurotically so— 
that I was always reminding Bob 
that he mustn't copy or reveal my 
sequencer work to anyone. I under¬ 
stand, now, my personal need for 
secrecy at that time. Electronic 

music for commercials and films was 
my living then—and I thought I had 
this great advantage—because it was 
my sequencer. 

Word naturally got around 
about the nature of what my device 
accomplished, but Bob Moog contin¬ 
ued to be loyal. I must say Bob Moog 
is a most honorable person. He stead¬ 
fastly refrained from embodying my 
sequencer in his equipment line until 
the sheer pressure of so many manu¬ 
facturers using the sequencer forced 
him to compete. Yet, he used the sim¬ 
plest version, though he knew about 
my most advanced sequencer. Quite a 
gentleman, and a super talent besides. 

Now, with the passing of 
years, I guess I regret my secrecy and 
would like for people to know of what 
I accomplished. 

—Raymond Scott, circa the 
late 1970s I from an unaddressed 

letter found in his personal papers) 

control panel with some hundred or 
so buttons and dials from which Scott 
can get an infinite number of rhythms 
and sound combinations—treble, bass, 
beeping, swishing, honking—you 
name it,” Kaselow said. “Scott’s ma¬ 
chine, actually a control console which 
selects, modifies, and combines 
sounds produced by electronic means, 
has 200 sound sources and is capable 
of quickly producing infinite and var¬ 
ied musical and electronic effects. The 
machine uses several electronic tone 
generators, and others can be added. 
The control panel directs pitch, tim¬ 
bre, intensity, tempo, accent, and rep¬ 
etition. It can sound like a group of 
bongo drums. It can give impressions 
which suggest common noises. It can 
create the mood of musical tone¬ 
poems. And it can also produce limit¬ 
less emotional variations to suit a 
variety of musical styles. All, of course, 
if Scott is at the controls.” 

WALL OF SOUND 
A 20-year-old Columbia University 
student named Robert Moog and his 
father were among the privileged few 
who witnessed Scott’s obsessions in 
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action. At the time, the Moogs were 
building theremins in their basement. 
Scott wanted to obtain the instrument’s 
electronic subassembly, and so he 
invited the Moogs to tour his facility 
in Manhasset, New York. 
“First, Raymond showed us his 

recording studio. Then a very large 
room with a cutting lathe and all sorts 
of monitoring and mixing equipment,” 
Moog says. “The entire downstairs was 
a dream workshop consisting of a large 
room with machine tools of the highest 
quality; a woodworking shop; an elec¬ 
tronics assembly room; and a large, 
thoroughly equipped stockroom of 
electronic parts. My father and I were 
there with our mouths hanging open.” 
This encounter commenced a social 

and professional relationship between 
Moog and Scott that lasted for nearly 
two decades. “When I first worked for 
Scott in the early 1950s, he had a very 
large laboratory,” Moog says. “One room 
was completely filled with rack upon 
rack of relays, motors, steppers, and 
electronic circuits. Raymond would go 
around and adjust various things to 

change the sound patterns. I’d 
never seen anything like it. It 
was a huge, electromechanical 
‘sequencer.’” Scott called it his 
Wall of Sound. (See Fig. 3 and 
the sidebar “Genesis of the Se¬ 
quencer.”) 
Scott used the Moogs’ there-

min module in the first proto¬ 
type of his keyboard synthesizer, 
the Clavivox, which he patented 
in 1956 (see Fig. 4). A few years 
before meeting the Moogs, Scott fash¬ 
ioned a toy theremin for his daughter 
Carrie. “I must have been 11 or 12, 
which would be around 1950 or 1951,” 
says Carrie Makover. “I had seen a 
Broadway play called Mrs. McThing 
which used a theremin, and I loved 
the way it sounded. But after my dad 
built it, I discovered I couldn’t play it. 
So he took it back and made it into 
something else.” 
The resulting synthesizer allowed a 

player to glide smoothly from one note 
to another without a break over a 3-
octave keyboard. It could be played 
with an expressive portamento rather 
than with discrete pitches only. Subse¬ 
quent improvements allowed staccato 
attacks, on/off vibrato toggling, and 
many other effects. It could also simu¬ 
late many traditional instruments. 
“This was not a theremin anymore,” 

Moog says. “Raymond quickly realized 
there were more elegant ways of con¬ 

trolling an electronic circuit.” In sub¬ 
sequent models, Scott used photocells 
and a steady light source beamed 
through photographic film graded 
from opaque to transparent. This var¬ 
ied the voltage, which changed the 
pitch of the tone generator. The wave¬ 
form of the sound determined the tone 
color, and the methods of altering the 
waveform were similar to modern analog 
synths. “A lot of the sound-producing 
circuitry of the Clavivox resembled very 
closely the first analog synthesizer my 
company made in the mid-’60s,” Moog 
says. “Some of the sounds are not the 
same, but they’re close.” 

RACE AGAINST THE CLOCK 
The discipline Scott, a relentless work¬ 
aholic, imposed on his musicians came 
naturally to himself. In 1957, at age 
50, he endured his first encounter 
with serious heart trouble. “I had 
many dead spots around my body,” 
Scott wrote in his journal. “Cardiac 
specialists gave me one year to live.” 
Instead of slowing, Scott’s pace in¬ 
creased. Perhaps Scott realized that, 
besides outmaneuvering competitors, 
he was also pitted against the under¬ 
taker’s pocket watch. 
Around 1959, Scott designed and 

built the Circle Machine, a more com¬ 
pact electronic sequencer. Dr. Thomas 
Rhea, music synthesis professor at the 
Berklee College of Music, visited Scott 
many times in the early ’70s and 
remembers the Circle Machine as “an 
analog waveform generator that was 
this crazy, whirling-dervish thing. It 
had a ring of incandescent lamps, each 
with its own rheostat, and a photo-elec¬ 
tric cell on a spindle that twirled in a 
circle above the lights.” Each bulb’s in¬ 
tensity was individually adjustable, as 
was the rotation speed of the photo¬ 
cell. As the lights brightened, the pitch 
ascended. Arm rotation speed governed 
the rhythm. The lights could be stag¬ 
gered in brightness, and depending on 

FIG. 3: Raymond Scott's Wall of Sound, which Bob Moog later described as an electromechanical 

sequencer. The Wall was 30 feet long and contained thousands of stepping switches. Its music 

needed to be played loud in order to drown out the clicking of the switches. 
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FIG. 4: Scott's keyboard synthesizer, the Clavivox, was patented in 1956. The pictured Clavivox, which 

resides in the Audities Foundation collection, was recently used by Tom Petty and the Heartbreakers. 
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the pattern, the tone sequence gener¬ 
ated would change. The Circle Ma¬ 
chine was capable of a wide range of 
unearthly sounds, as heard in numer¬ 
ous commercial jingles Scott recorded 
during the late 1950s and early 1960s 
(many of them are included on Man¬ 
hattan Research Inc.). 
Building on the foundations of, and 

cannibalizing components from, his 
Karloff generator and Wall of Sound 
sequencer, Scott developed the first ver¬ 
sion of his “instantaneous composition/ 
performance machine” in the late 
1950s. He named it the Raymond Scott 
Electronium (no relation to the Ger¬ 
man Hohner electronium), and it 
became the most ambitious and 
resource-consuming project of his life 
(see Fig. 5). Laboring for decades. Scott 
developed it in many different incar¬ 
nations, all of which shared his artifi¬ 
cial intelligence technologv. “The 
entire system is based on the concept 
of Artistic Collaboration Between Man 
and Machine,” Scott wrote in a patent 
disclosure. “The new structures being 
directed into the machine are unpre¬ 
dictable in their details, and hence the 
results are a kind of duet between the 
composer and the machine.” 

Instead of a traditional, piano-style 
keyboard, the Electronium was “guided” 
by a complex series of buttons and 
switches, arranged in orderly rows. The 

One Clavivox (of at least three 
known to have been built) still ex¬ 
ists—and still works. It is one of 
many vintage electronic instruments 
owned by the Audities Foundation 
(www.audities.org) in Calgary, Al¬ 
berta, Canada, under the directorship 
of David Kean. The Clavivox was 
used recently by Tom Petty & the 
Heartbreakers on the album Echo. 

The Motown version of the 
Raymond Scott Electronium was 
bought from Scott's widow, Mitzi, by 

system was capable of “instantaneous 
composition and performance” of poly¬ 
phonic rhythmic structures, as well as 
tasking preset programs. With Scott 
controlling the sonorities, tempos, and 
timbres, he and his machine could 
compose, perform, and record all at 
once. The parts weren’t multitracked; 
rather, voices, rhythms, and melodies 
originated simultaneously in real time. 
“A composer ‘asks’ the Electronium 

to ‘suggest’ an idea, theme, or motive," 
Scott wrote in the user manual. “To 
repeat it, but in a higher key, he pushes 
the appropriate button. Whatever the 
composer needs: faster, slower, a new 
rhythm design, a hold, a pause, a sec¬ 
ond theme, variation, an extension, 
elongation, diminution, counterpoint, 
a change of phrasing, an ornament, ad 
infinitum. It is capable of a seemingly 
inexhaustible palette of musical sounds 
and colors, rhythms, and harmonies. 
Whatever the composer requests, the 

composer/musician and Devo co¬ 
founder Mark Mothersbaugh, who 
houses it at his Mutato Muzika stu¬ 
dios in Hollywood. At Mutato, 
there's a room where Scott's unique 
device for "Machine Powered In¬ 
stantaneous Musical Composition 
and Performance" has been collect¬ 
ing dust since 1996. Partly eviscer¬ 
ated by the inventor for spare parts, 
it no longer functions. Mothers¬ 
baugh has promised to restore it to 
working order. 

Electronium accepts and acts out his 
directions. The Electronium adds to 
the composer’s thoughts, and a duet 
relationship is set up.” 

“It was always this kind of metaphysi¬ 
cal, almost magical thing, about literally 
thinking things to the point where they 
would happen,” says Herb Deutsch, a 
Hofstra University music professor who 
worked with Moog to develop the first 
Moog synthesizer in 1964. Deutsch, 
who also worked for Scott, remem¬ 
bered one of his colleague’s visionary 
objectives. “He wanted to take the work 
out of being a musician,” Deutsch says. 
“That used to really get me upset. He 
said, ‘Look, I just want to sit here, and 
I’d like to turn this machine on, and 
whenever it does something good, I 
just want to record it at that point.’ It 
was not that he was a lazy guy—far from 
it. He worked incredibly hard to take 
the work out of being a composer.” 
Circuitry expert Alan Entenman 

assisted Scott. “What Ray did was to rec¬ 
ognize that music has repetitions and 
patterns, and he envisioned a machine 
that would incorporate those patterns," 
Entenman says. “He thought of it as ‘an 
orchestra with a thousand voices.’ It had 
plug-in modules, and each module was a 
synthesizer of his own design that was 
capable of making a wide variety of 
sounds. Each one he would give a dif¬ 
ferent voice, and what he kept telling 
me was, that if you listen to music, it’s 
repetition. You could repeat notes in a 
different tone. What made his Electro¬ 
nium successful was his knowledge of 
composition. Being a composer, he 
knew how to construct music from 
these things—and it really worked. 
“This thing could make any kind of 

WHERE ARE THEY NOW? 
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music you could imagine,” Entenman 
says. “One time he had [what] he de¬ 
scribed as this real sexy, ‘raunchvjazz’ 
coming out of this thing. He and [elec¬ 
tronic instrument inventor/composer] 
Bruce Haack were just in heaven. 
“I understand the secret, to some 

extent," Entenman says. “The har¬ 
monics are precise mathematical mul¬ 
tiples, and when something vibrates, 
there are overtones. The way you blend 
these overtones, and the amount of off¬ 
set they have with one another, gives 
it warmth. That’s what he would do to 
get it to sound rich. He’d couple that 
with the melodious, rhythmic patterns 
he built into it. He would program how 
it was repeated, and in what kev it 
would be repeated, so it was like gears 
within gears.” 

MOTOWN MAESTRO 
Refining the Electronium was Scott’s 
primary focus throughout the 1960s, 
when integrated circuits made smaller 
and more efficient designs possible. 
Scott asked Moog to “sophisticate my 

equipment. The concept is the same as 
I’ve had for many years now. And you’re 
the scientist who will make these things 
small, more compact, and with fewer 
parts.” Moog replaced Scott’s 8-stage 
“sequential timer” relays with electronic 
stepping switches. 
Despite another bout of heart trou¬ 

ble in 1967, Scott continued to focus 
full-time on his Electronium. By the 
end of the 1960s, he had invested 
more than a decade—and more than 
a million dollars—in refining his 
brainchild. But Scott’s health was fail¬ 
ing, and his once-substantial royalties 
were dwindling. 
In August 1970, Motown Records 

founder Berry Gordy read an article in 
Variety about Scott’s work. The Los 
Angeles-based music mogul immedi¬ 
ately phoned Scott and asked to see— 
and hear—this miraculous invention. 
Soon, a sizable Motown entourage 
arrived at Scott’s Farmingdale, New 
York, facility in a fleet of limos. “It was 
genius meeting genius,” Motown exec¬ 
utive Guy Costa said in 1997. “Berry 
certainly respected Ray and his knowl¬ 
edge, and Ray admired Berry.” 
Gordy was impressed by Scott’s 

Beethoven-in-a-box. “Berry felt that the 
power of the Electronium, the ability to 
numeralize the music process, was 
important,” Costa said. “Berry was always 
a formula man; he’d find a rhythm or a 

FIG. 5: This is the final version of the Raymond Scott Electronium, created for Berry Gordy of 

Motown. This "instantaneous composition/performance machine" was capable of playing 

highly complex music and is now owned by Mark Mothersbaugh. 
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progression and build on that. The 
Electronium gave you the abilitv to play 
a chord, and the ability to store rhythms, 
and resequence those things. To have all 
these new effects was a turn-on.” 
One month later, Gordy placed an 

order for an Electronium. The initial 
down payment was $10,000. but it 
would eventually cost Motown millions. 
Costa arranged for shipment of the 
device from New York to Gordy’s home 
in Los Angeles. Scott planned to spend 
six weeks tutoring the Motown chief 
on the device. When Gordy asked Scott 
to make further modifications, the 
inventor was happy to comply and con¬ 
tinued working in Southern California, 
with his client involved in the progress. 
Eventually, Gordy offered Scott a 

position as head of Motown’s Electron¬ 
ic Research and Development depart¬ 
ment. Scott accepted, and in 1972 he 
relocated to the West Coast with his 
third wife, Mitzi. Equipped with his own 
research studio facility, Scott continued 
to develop the Electronium and other 
technologies. “Berry was looking at the 
Electronium as a source of inspiration 
and new ideas, and as a methodology— 
as a sophisticated programmable se¬ 
quencer,” Costa said. “It was an idea 
stimulator, a creative thought proces¬ 
sor. Maybe [they would] find combina¬ 
tions that hadn’t been tried. It could 
have done anything he wanted it to do.” 
Following a serious heart attack in 

1977, Scott retired at age 69. “Ray was a 
wonderful guy,” Costa said. “1 can’t tell 
you how much fun we had together. 
He was the experimenter; the mad pro¬ 
fessor.” What Motown had to show 
commercially for its investment 
remains a mystery, as no tapes have yet 
surfaced from the company’s vaults. 

THE CLOCK RUNS OUT 
After continued heart problems in the 
late 1970s, Scott was no longer on 
music technology’s cutting edge. He 
tried to upgrade his detices with micro¬ 
processors but lost valuable research 
time due to illness. “By then, he had 
destroyed the Electronium by vandal¬ 
izing it for parts for other things he was 

working on,” Costa said. “And new elec¬ 
tronics had come so far, that they could 
do with one little chip what he had tons 
of wiring doing on the Electronium. It 
didn’t pay to keep working on it.” 
But Scott didn’t give up. Despite 

deteriorating health (including heart 
bypass surgery), he continued to work, 
even while bedridden. In the mid-
1980s, he modified a Yamaha DX-7 and 
used MIDI to connect the keyboard to 
his Electronium through a PC pur¬ 
chased in 1981. “I got involved in an 
exciting project,” the 75-year-old wrote 
in his journal in June 1983. “For three 
months I slept an average of about 50 
hours weekly. Then I folded. Symptoms 
of folding: extreme fatigue, wobbly 
walking, accumulation of chest pains, 
zero energy output capability.” A major 
stroke in 1987 closed down the shop 
completely. Even more tragic, Scott 
could barely speak, rendering him 
unable to answer questions when 
interest in his work revived in 1992. He 
died in February 1994 at age 85. 

VISIONARY OUTLOOK 
“I understand his ideas about the col¬ 
laboration between man and machine, 
which to me is the most important 
thing he did, in terms of electronics 
and music," says Berklee professor Dr. 
Thomas Rhea. “He anticipated some 
artificial intelligence concepts and 
some compositional concepts that peo¬ 
ple believe somebody else did. The idea 
of collaborating with a machine, and 
allowing the machine to make certain 
decisions, was pretty avant-garde. 
“I appreciate everything Cage did, 

and Stockhausen,” Rhea says. “But 
there’s a whole tradition here that’s 
being ignored, and Raymond Scott is 
one of those people.” Moog recently 
spoke to the BBC about his old col¬ 
league. “Raymond was the first,” Moog 
said. “He foresaw the use of sequencers, 
and the use of electronic oscillators, to 
make sounds. These were the water¬ 
shed uses of electronic circuitry.” 

Jeff Winner is the creator of RaymondScott 
.com and coproducer of Manhattan Re¬ 
search Inc., a lwo-CD and book set of Ray¬ 
mond Scott’s early electronic work. Irwin 
Chusid is the director of the Raymond Scott 
Archives. His study of outsider music, 
Songs in the Key of Z, was recently 
published by A Cappella Rooks. For audio 
examples of Raymond Scott ’s instruments, 
visit www.raymondscott.com/sound. 

106 Electronic Musician December 2000 



296 cups 
OF COFFEE TO INVENT 

PHANTOM 

INPUTS 

PRISTINE LOW-NOISE 
MIC PREAMPS... 

DIRICT ?A/nc 
pro ^96 

PCI Audio Interface, 24 Bit 96 kHz, 4 XLR Discrete Mic Inputs, Phantom, DSP Effects: Compressor, 3-Band EQ &. Reverb, 
4 1/4” Line Inputs, 6 Line Outputs, S/PDIF In/Out, MIDI In/Out, Headphone Out, Shielded Converters, MAP $499 

Aardvark^^ 
Superior sounp. Simplified. 



The Beatnik Player 
A powerful tool for interactive sound on your Web page. 

By Peter Hamlin 

Adding high-quality, interactive audio to a Web page can be quite a 
challenge. First you must confront 
the issue of limited bandwidth, 

which seriously hinders the transfer of 
large audio files. If you sidestep the 
problem by using MIDI files—even 

FIG. 1: Beatnik's beginner's page illustrates the technology's interactive potential with a variety 

of "sonified" graphics, links, logos, and buttons. 

General MIDI files—you aren’t guar¬ 
anteed consistent playback quality, 
because sound-card synths and Gen¬ 
eral MIDI sound sets vary so much. 
How about interactivity? Using HTML, 
you can create items such as buttons 
that trigger sound files, but there’s a 
limit to how responsive and flexible 
such a system can be. 
Fortunately, Beatnik (formerly Head¬ 

space) has developed a solution to all 
these problems. Beatnik technology 
helps integrate high-quality, interac¬ 
tive MIDI and digital audio into your 
Web site. With it you can “sonify” your 
site in just about any way imaginable. 
Beatnik supports time-saving file com¬ 
pression for audio-file downloads, and 
it can also preload files so they seem 
to be available instantaneously. It 
includes its own software synthesizer, 
which means your MIDI files always 
sound the same, no matter where 
they’re played. You can also use com¬ 
mands in your scripts to control the 
synthesizer directly. For example, you 
can send Note On messages, patch 
changes, and other types of MIDI data. 
Visitors to a Beatnik-enabled site 

need the Beatnik Player plug-in; it’s a 
small, quick, trouble-free download. 
Beatnik supports Netscape Navigator 
for Windows and Mac OS, but it only 
supports Microsoft Internet Explorer for 
Windows. The Beatnik Player is free 
for the viewers of your site, as are the 
tools you need to create exciting, 
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interactive musical Web pages (that 
is, until you need something beyond 
the basics). 

In this article, you’ll learn how to use 
Beatnik to play MIDI files and send 
commands to play the Beatnik software 
synthesizer. I’ll also show you how to 
make those sounds respond to button 
clicks and mouse movements. 

TOUR DE BEATNIK 
You’ll get a taste of what Beatnik can 
do by visiting sites that put the tech¬ 
nology to good use. A great place to 
start is the Beatnik home page (www 
.beatnik.com), where you’ll find plenty 
of demonstrations, information, down¬ 
loads, and useful links. If you haven’t 
already installed the Beatnik Player, 
you’ll be asked to download it when 
you arrive at the site. After installation, 
you’ll be able to hear many new and 
wondrous noises as you explore the 
site. For example, you’ll notice right 
away that many sounds occur in re-

FIG. 2: The PBS Kids site is great fun to explore, thanks to its numerous audio and music triggers. 

sponse to your mouse movements, and 
the response is immediate. 
The site’s For Beginners page (www 

.beatnik.com/ software/beginners 

.html) presents a good overview of 
Beatnik’s capabilities. At the top of the 
page is a set of “sonified” graphics (see 
Fig. 1). Moving your mouse over each 
picture triggers an appropriate sound. 
Lower on the page are examples of 
sonified links (hyperlinks that produce 
sounds when you click on them), com¬ 
pany logos sonified with matching 
music themes, “quick clips” (tiny player 
icons that play musical excerpts), and a 

set of radio buttons for selecting back¬ 
ground music. 
Another good example of how Beat¬ 

nik sonification can liven up a Web 
site is the Public Broadcasting Service’s 
PBS Kids site (www.pbs.org/kids). 
Throughout the site, mouse move¬ 
ments trigger a variety of musical re¬ 
actions appropriate to each graphic 
(see Fig. 2). Rolling the mouse over the 
program names plays a familiar nursery 
rhyme melody, randomly chosen from 
several melodies each time you con¬ 
nect to the site. 

Beatnik’s GrooveTub page (www 

BEATNIK SAMPLE EXAMPLES 

If you want to experiment with some 
samples, go to EM's Web site 
(www.emusician.com) and 
download the HTML, RMF, and JS 
files for this article. The HTML files 
were created from the examples I've 
given. The RMF files are the MIDI files 
played by the examples, and the JS 
file is a library needed to make Beat¬ 
nik's JavaScript commands work. 

You can save all these files in 
any computer directory, but be sure 
to place them in the same location. 
Then launch your browser (assum¬ 
ing you have already installed the 
Beatnik Player), use the Open com¬ 

mand, click on the Browse button, 
and open any of the HTML files to 
view them. Beatnik Demo Page.html 
is a good place to start, as it has 
some explanations right on the page. 
You can also select View/Source to 
see the HTML code. Try editing each 
file with an HTML or plain-text edi¬ 
tor to make your own variations. 

Once you have what you 
want, you can upload all the HTML, 
RMF, and JS files to your Web site 
(your Internet service provider should 
tell you how to do this), where they 
will be available for anyone to view 
and hear. 

.beatnik.com/showcase/groovetub) is 
another site well worth exploring. The 
GrooveTub (see Fig. 3) is a virtual music¬ 
production environment that gener¬ 
ates different rhythmic grooves in 
response to mouse movements and 
QWERTY’ keystrokes. You can build 
textures from various combinations, 
and when you like what you hear, you 
can click on the virtual guitar, harp, 
or flute to add distinctive melodies 
and harmonies—it’s all under your 
control. Each instrument is played 
like its real-world counterpart. The 
guitar, for example, is strummed as 
you move the mouse over the strings, 
and you can select different chords 
as well. Strumming close to the bridge 
makes the sound brighter, as it would 
on a real guitar. These imaginative 
instruments offer an entertaining 
glimpse into the possibilities of online 
virtual instruments. 
In the academic world, the Univer¬ 

sity of Miami School of Music uses Beat¬ 
nik to create its extensive collection of 
online ear-training drills (www.music 
.miami.edu/courses/et). You can prac¬ 
tice identifying scales, intervals, and 
chords, and the Web site lets you know 
how well you’re doing. Because Beat¬ 
nik can send MIDI messages directly 
to the Beatnik Player’s software syn¬ 
thesizer, all the test materials can be 
created on the fly, so the school doesn’t 
need a large audio-file collection to 
cover every possible combination. (For 
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another look at Beatnik-based interac¬ 
tive music on the Web, see “Music for 
New Media” in this issue of EM.) 

SONIFY YOUR SITE 
Now that you’ve seen what Beatnik can 
do, how do you use it to sonify your 
Web site? Using JavaScript commands 
embedded in your site is an easy way to 
add Beatnik features to it. JavaScript is 
a computer language specifically 
designed to work in HTML pages with¬ 
in Web browsers. (Browsers typically 
supportJavaScript, so it doesn’t really 
limit the number of people who can 
view your site.) 
JavaScript is used to issue the com¬ 

mands in Beatnik’s application pro¬ 
gramming interface (API). These 
commands let you control Beatnik’s 
features. You’ll need at least a basic 
understanding of HTML to make the 
most of the following examples. 
Beginners can download a simple Beat¬ 
nik demonstration Web page from EM’s 
Web site (see the sidebar “Beatnik Sam¬ 
ple Examples”). The demo shows you 
how some of these techniques work. 

But before you start learning how to 
use Beatnik, get the API documenta¬ 
tion from www.beatnik.com/software/ 
tutorials/documentation_index.html 

▼ 
Sounds occur in 

response to your 

mouse movements, 

and the response is 

immediate. 

(you can get there from the main page 
by following the Documentation link). 
Click on the Music Object API link and 
select the Windows or Mac OS version. 
The documentation contains tutorials, 
examples, demos, tools, and an exten¬ 
sive indexed reference. 
My first example is simple: a Web 

page that plays MIDI notes on the soft¬ 
ware synth when the mouse moves over 

a section of text. I'll arrange the page 
so the visitor sees this: 

G5 F#5 E5 C5 B4 

When the mouse moves over a note 
name, that note sounds. The HTML doc¬ 
ument needed for this program is in the 
table “Musical Mouse Moves.” If you want 
to try this example, copy the code on the 
left side of the table. Explanations for 
each line are on the right. 
The mousePlayer.playNote command 

has six items in parentheses: MIDI chan¬ 
nel (in this case, channel I), bank num¬ 
ber (the default bank for CM sounds is 
bank 0, but I’m using a sound from bank 
1, an additional Beatnik sound set), pro¬ 
gram number (program 83, a sound 
called Ricochet Pad), note name (C4 is 
middle C), MIDI Velocity (100), and 
duration in milliseconds (-1 makes the 
note continue until it decays naturally). 
Copy the code in the table and save 

it as an HTML file. Next find the stub 
.rmf and music-object.js files. They’ll 
be with the Beatnik documentation. 
Make copies of these two files and 

MUSICAL MOUSE MOVES 

1.<HTML> 

<BODY> 

2. «SCRIPT SRC="music-object.js"x/SCRIPT> 

3. «SCRIPT LANGUAGE="JavaScript"xl— // 

4. mousePlayer = new MusicO; 

5. mousePlayer.stubEmbed (’stub.rmf’); 

6.//— x/SCRIPT> 

7. <A ONMOUSEOVER="mousePlayer.playNote(1,1,83,'G5', 100,-1 )">G5 </A> 

<A 0NM0USE0VER="mousePlayer.playNote(1,l,83,'F#5',100,-1)">F#5 </A> 

«A 0NM0USE0VER="mousePlayer.playNote(1,1,83,'E5’, 100,-1 )">E5 </A> 

<A ONMOUSEOVER="mousePlayer.playNote(1,1,83,’C5', 100,-1 )">C5 </A> 

<A 0NM0USE0VER="mousePlayer.playNote(1,1,83,'B4’, 100,-1)">B4 </A> 

8. <HTML> 

<BODY> 

1. Tags to mark the beginning of the HTML document. 

2. Tag to tell the browser to load the Beatnik music-object 

library. The library file must be in the same directory as 

your HTML file. 

3. Tag to tell the browser that you are using JavaScript. 

”<!—//" tells earlier, non-JavaScript capable browsers 

to ignore the JavaScript so the browser won’t print error 

messages when loaded. 

4. Defines a Beatnik Music Object. You could call it any¬ 

thing, but choose a name (such as mousePlayer) that 

will help you remember it. 

5. Embeds a music player in the page. Because you are 

not playing a MIDI file here, but instead are producing 

MIDI commands directly, load a stub file (an empty MIDI 

file) into the player. The "stub.rmf" file must be in the 

current directory. 

6. Tag to mark the end of the JavaScript section. 

7/—>" marks the end of the code that is "hidden" from 

non-JavaScript capable browsers. 

7. "Anchor" tags. These create the text that shows up 

onscreen as the viewer's list of musical note choices, 

and they also instruct the mousePlayer to play the 

appropriate note when the mouse moves over the text. 

8. Tags to mark the end of the HTML document. 
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Editor at the Beatnik Web site (www 
.beatnik.com/software). The full ver¬ 
sion of Beatnik Editor 2.0 (Mac/Win) is 
available for $129.95. 
To build a Web page that plays an 

RMF fde, use the magicEmbed com¬ 
mand to embed a Beatnik Player in 
the page. The JavaScript code would 
look like this: 

«PxSCRIPT SRC="music-

object.js"x/SCRIPT> 

«SCRIPT 

LANGUAGE="JavaScript"xl— // 

demoPlayer = new Music(); 

demoPlayer.magicEmbed 

('SRC="beatnik_demo_open.rmf'"); 

// —></SCRIPT> </P> 

You can control the playing of this 
RMF file in any number of ways. For 
example, you could use HTML to cre¬ 
ate a Start and a Stop button; following 
is the code: 

«FORM METHOD="POST”> 

«INPUT TYPE="button” 

NAME = "start" 

VALUE="Start” 

ONCLICK="demo 

Player.play()"> 

«INPUT TYPE="button" 

NAME= "stop" 

VALUE="Stop" 

ONCLICK="demo 

Player.stop()"> 

Buttons will start and stop the music. 
</FORM> 

The ONCLICK commands issue the 
play and stop commands to the Beat¬ 
nik Player when the buttons are pushed. 
ONMOUSEOVER is a similar command; 
it simply makes the music start when the 
mouse passes over the indicated object 
(say, a graphic or a cell in a table). 
You’ve now learned the basics of soni¬ 

fying a Web site with Beatnik. As you 
study the Beatnik documentation, 
you’ll discover a wide range of com¬ 
mands that let you control your Web 
page’s sound. As you learn more about 
JavaScript, you’ll devise ways to make 
your Web site more spontaneous, sur¬ 
prising, and musical. 

Peter Hamlin is a composer who teaches at 
St. Olaf College in Northfield, Minnesota. 
He is also a member of the live electronic 
music improv band Data Stream. 

^lidi Quest v8.0 
:rsal Editor/librarian for Windows 95/98/NT4/2000 

Midi Quest v8.0 Universal Editor/Librarian comes loaded with over 
50 major new program enhancements and support for over 400 
instruments, with more on the way. New features include: Cakewalk 
MFX, Cubase VST, and Infinity plugins, fully configurable editor 
backgrounds, Cakewalk V9.0 Patch Name support, and much 
more... 

Midi Quest v8.0 °lugin for Infinity 
With Infinity, Sound Quest s Graphic MIDI Control program, Midi 
Quest becomes the first, and only, fully automatable 
editor/librarian. With Infinity, you can control virtually every aspect 
of Midi Quest v8.0. Above are just two small examples, the first patch 
finds every bass patch in your library and automatically auditions 
each of them. The second patch edits envelope times on two 
instruments simultaneously. Try doing that with any other software. 

For more information on all of Midi Quest v8.0’s new 
features, please visit our web site, email, or give us a call. 

Sound Quest Inc. 
Email: sales@squest.com 

US: (800) 667-3998 Phone: (250) 478-9935 

http://uuuuuu.squest.com 

Cakewalk MFX and Cubase VST Plugins 
Check out Midi Quest v8.0, the only Editor/Librarian to integrate 
directly into your Cakewalk or Cubase VST sequencer! Forget 
switching back and forth between programs, now you can do all of 
your SysX editing, auditioning, and organization in the program 
where you create your music. Your sequencer can even 
automatically transmit Midi Quest v8.0 Patches, Banks, Groups, or 
Dbases at any time in your song. 

Midi Quest in Cubase VST n Cakewalk 

Midi Quest v8.0 
Supports... 

Akai Mb76 Alesis D-4, DM5. DM-
Pro, HR-16*. HR-16B*. MidiVerb 3, 
MidiVerb 4, NanoBass. NanoPiano. 
NanoSynth. QS6, QS6.1. QS7. 
QS7.1. QS8. QS8.1. QSR. 
QuadraSynth. QuadraSynth S4, 
QuadraSynth Plus Piano. 
QuadraSynth S4*. Quadraverb. 
Quadraverb Plus. Quadraverb GT. 
Quadraverb 2*. SR-16*. ART DM* 
Access Virus. BOSS DR-5, DR-
660. SE-50, SE-70*. Casio CZ1011, 
Cz1000. CZ3000. CZ5000. VZt. 
VZ10m. Creative Labs 
WaveBlaster. Digital MX-B. 
Digltech DSP128*. DSP128**. 
DSP256*. GSP21. GSP-2101*. IPS-
33B, TSR-24*. Valve FX*. Emu 
Camaval. Classic Keys. Laundi 
Pad. Morpheus. MPS. MPS Plus. 
Orbit, Orbit v2. Ptanet Phatt. 
Procussion. Proteus 1/XR, Proteus 
1 w/Protologic. Proteus 1 
w/Orchestral. Proteus 2/XR. Proteus 
3/XR, Proteus FX. Sound Engine. 
Ultra Proteus. Vintage Keys. Vintage 
Keys ♦, Ensoniq DP2. DP4. EPS*. 
ESQ-1. ESQ-M, KMX-16, KMX-8, 
KS-32. KT-76. KT-88. Mirage. 
MR61. MR76. MR-Rack. SD-1, SQ 
1. SQ-2. SQR. SQ-80, TS-10. TS-
12, VFX. VFX-SD. VFX-SD II. 
Eventide Harmonizar*. Evolution 
EVS-1. Fender/Rhodas Chroma*. 
JLCooper Fader Master. MSB-
1620. MSB-Plus. MSB Rev2. PPS 
100*. Synergy*. Kawai GMega. K1, 
K1R. K1 II. K3. K3-m. K4. K4R. K5. 
K5-m. K5000S. K5000R. K11, R-
50*. R-100*. Spectra. XD-5, KMX 
KMX MIDI Control. KMX 8x8. Korg 
01/W. 01/W PRO M. 01R/W 
03R/W. 05R/W. A4 Guiar. A4 Bass 
DDD-5*. DS-8. DSS-1. DVP-1. 
DW6000. DW8000, Electribe EA-1. 
Electribe ER-1. EX800*. EX8000. .1. 
i2, i3, i4. i5s, Í30. ÍS35. iS40. iS50, 
M1. M1EX, M1R. M1REX, MH1, 
M3R. N1. N1R, N5. N5EX. N264. 
N364. NS5R, NX5R. Poly-6. 
Poly800, Prophecy. SDD-3300*. 
SG-ProX. SG-Rack. S-3*. T1, T2. 
T3, Trinity. Trinity Plus. Trinity Pro. 
Trinity Rack. Trinity MOSS Synth. 
Triton. Triton Pro, Triton Pro X, Triton 
Rack. Triton MOSS Synth. 
Wavestation /EX. /AD. /SR. X2. X3, 
X5. X5D, X5dr, Z1. Z1EX, 707*. 
Kurzweil K2000, K2000R. K2500. 
K2500R. Lexicon LXP-1.LXP-5. 
LXP-15, Une 6 POD MOW 7s. 
Oberheim Matrix 1000, Matrix6. 
Matrix6R. Matrix12, Xpander. 
Octave Plateau Voyetra 8. Peavey 
DPM3. DPM-V3,. Spectrum Bass. 
Spectrum Bass II. Spectrum Filter. 
Spectrum Organ. Spectrum Synth. 
Rane MAP-33*. MPE14. MPE28. 
MPE47*. Rhodes Model 660/760*. 
Roland A-50*. A-80*. A-880. Alpha 
Juno-1, Alpha Juno-2. CM-
32/32P/64, D-5, D-10. D-20. D-50. 
D-550. D-70, D-110. DEP-3. DEP-5. 
E-660, EG-101. GM-70. GP-8. GP-
16. GR-1*. GR-09. GR-50. GS (ALL 
GS compatible instruments), GX-
700**. JD-800, JD-990. JP-8000. 
JP-8080. Juno-106. JV-30. JV-80. 
JV-880. JV-90, JV-10C0, JV-1010., 
JV-1080. JV-2080, JX-305. JX-8Pr 
MC-303 Groove Box. ME-10*. 
MGS-64, MKS-80, MT-32. PMA-5. 
Pro-E*. P-330*. RA-50*. RAP-10*, 
R-5, R-70*. R-8, R-8II, R-8m. S-50, 
S-330. S-550 SCC-1. SC-50. SC-
55. SC-55 Mkll. SC-35, SC-155. 
SCP-55^SC-38. SC-88VL. SK-50. 
Sound Expanders (M-BD1. M-PC1. 
M-VS1. M-OC1. M-SE1). SPD-11. 
SPD-20. SRV-3030. SRV-3030D. 
Super Jupiter. TD-5, TD-7*. U-
110.U-20. U-220. VM-3100. VM-
3100 Pro. XP-10, XP-30. XP-50. XP-
60. XP-80. Sequential Orumtraks*. 
MultiTrak, Prophet 10. Prophet 5. 
Prophet 600, Prophet T8. Six-Trak*. 
Tom*. Turtle Beach MultiSound. 
Voce DMI-64* Waldorf Pulse. 
Microwave. Microwave v2 0. 
Microwave ’I, Microwave EX. 
Yamaha CS2x, Cs6x, DMP7*. DX1. 
DX5. DX7. DX9, DX7IID. DX7IIFD, 
DX7S, DX11.OX21. DX27. DX27S. 
DX100. EX5. EX5R. EX7. FB01. 
FS1r. KX-76*. KX-88*. MEP4*. 
MU50, MU80. MU100R. MU128, 
RM1X, RX11*. RX1F. RX21L*. 
RX7*. SPX90*. SPX900*. 

j SPX1000*. SW1000XG. SY22. 
! SY35. SY55. SY77. SY85. TG33. 
I TG55. TG77. TG100. TG500. 

TF01.TX7. TX802. TX216. TX816. 
TX81Z. V50. VL70m. W5*. W7*. 360 
Systems Midi Patch. *= librarian 
support only 



Analog Boot Camp 
Learn the true meaning of the word "analog" and other '70s arcana. 

By John Duesenberry 1 nalog synthesizers, real and emu-
1 lated, are enjoying renewed pop-
; 1 ularity today. Indeed, analog 
1 ■ devices of all types might be more 
numerous now than they were during 
the heyday of ARP, Moog, and Buchla. 
At the dawn of the 21st century, there is 
steady demand for the technologies of 
yesteryear. This article will help you 
understand some basic analog-synthesis 
concepts and introduce you to some 
of the key features of analog synthesiz-

The term analoghas nothing to do with 
resonant filters, ring modulators, or any 
other widely advertised “analog” features. 
Vintage analog machines did have these 
features, but so do digital devices. Analog 
applies properly to signals and the 
devices that generate or process them, 
not to particular synthesizer options. 

ANALOG DEFINED 
Consider the quintessential analog 
device: the microphone. A mic responds 
to fluctuations in air pressure (that is, 
sound). It puts out corresponding fluc¬ 
tuations in electrical “pressure” (that is, 
voltage). If you were to plot both air pres¬ 
sure and voltage variations over time, the 
graphs would look very similar (see Fig. 1 ). 

The fluctuating voltage at the mic out¬ 
put is a signal, not a sound. The signal is 
an electronic representation, or analog, 
of the original sound. That’s all the word 
analog means—there’s no mystery to it. 
Whether it originates in a mic or elec¬ 

tronic circuitry, an analog signal rep¬ 
resents sound directly and continuously. 
The voltage does not move in discrete 
steps from one level to another; it flows 
smoothly in an infinite continuum of 
voltage levels. In the analog universe, 
even stepped waveforms such as square 
waves move continuously. A square 
wave’s leading and trailing edges aren’t 
truly “square.” Examine a square wave 
closely on an oscilloscope, and you’ll 
see slightly rounded edges, because the 
voltage takes a finite time to rise and 
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fall. No physical oscillator can achieve 
the infinitesimal rise time of the ideal 
square wave. 
Analog signals have two key proper¬ 

ties: (1) they are continuous, and (2) 
their parameters—frequency, ampli¬ 
tude, and phase—are continuously 
(and infinitely) variable. These prop¬ 
erties make analog-synthesizer signals 
profoundly different from digital syn¬ 
thesizer signals. By definition, digital 
synths represent signals as numbers. 
Digital signals are quantized into a 
finite number of discrete steps, and 
there are no levels between steps. Like¬ 
wise, parameter values on a digital syn¬ 
thesizer are quantized into a finite 
number of steps. Smaller step sizes give 
a digital synthesizer higher resolution; 

approximately, but not 
exactly, the same fre¬ 
quency. This slight de¬ 
tuning between strings 
produces an amplitude/ 
timbrai fluctuation called 
beating, which is consid¬ 
ered musically desirable. 
You tune analog oscilla¬ 

tors as you do piano 
strings, listening for beats. 
Yet even if you did tune 
two analog oscillators to 
an exact unison or octave, 
they’d soon drift out of 
tune. Even the best analog 
oscillators are inherently 
unstable, unlike digital os¬ 
cillators, which are refer-

FIG. 2: This simple patch can sound noticeably different from 

one analog synthesizer to the next. This is because each 

synthesizer's voltage-controlled amplifier has different 
distortion characteristics. 

the higher the resolution, the better 
the synth can approximate the infinite 
resolution of analog devices. 

INFINITE CONTINUUM 
It follows from properties 1 and 2 that 
between any two positions on an analog 
oscillator’s frequency knob, there are 
an infinite number of other settings. 
As a result, tuning two analog oscilla¬ 
tors to the same frequency is virtually 
impossible. 
This statement is not as absurd as it 

seems. Oscillators resemble the 
strings that produce individual piano 
notes. Any piano tuner knows that 
two or three strings can be tuned to 

enced to a highly accurate system clock. 
Over time, analog oscillators will drift 
randomly up or down in frequency. Beat¬ 
ing is practically unavoidable on true 
analog synthesizers, unless the oscilla¬ 
tors are synchronized or otherwise arti¬ 
ficially stabilized. 
The warm sound of beating oscilla¬ 

tors with complex waveforms is a popu¬ 
lar characteristic of analog synthesizers. 
To get a similar effect on a digital syn¬ 
thesizer, you must detune the oscilla¬ 
tors, preferably with a little randomized 
frequency variation. 

These concepts also apply to filter cut¬ 
off and Q, signal gain, and all other pa¬ 
rameters: if you want analog sounds from 

FIG. 1: A microphone converts a sound wave into an electrical signal that is analogous to the 

original sound wave. A graph of air pressure over time for the sound wave looks similar to a 
graph of voltage over time for the electrical signal. 

a digital machine, you need the highest 
resolution you can get. Manufacturers 
seldom reveal how they quantize param¬ 
eter values. When you check out an analog¬ 
modeling synth, turn the knobs slowly 
and listen carefully for discontinuities. 

TAKE CONTROL 
Just as with audio signals, control signals 
determine how an analog synthesizer 
sounds. To understand this, you need 
to understand the concept of voltage con¬ 
trol. Synthesizer modules such as voltage-
controlled oscillators (VCOs), filters 
(VCFs), and amplifiers (VCAs) have one 
or more control-signal inputs. A varying 
voltage (signal) applied to a module’s 
control input causes a particular 
parameter—a VCO’s frequency, a VCF’s 
cutoff frequency, or a VGA’s ampli¬ 
tude—to vary in a similar manner. Ana¬ 
log control signals are just as continuous 
as audio signals. Any parameter under 
voltage control fluctuates continuously 
in proportion to the control signal. 
Take amplitude envelopes, for in¬ 

stance. An analog envelope generator 
outputs a smoothly varying voltage. If the 
gain of a VGA is controlled by this enve¬ 
lope, it rises and falls just as smoothly. 

Digital control signals work quite dif¬ 
ferently. Again, I’ll use envelopes as an 
example. The function of a digital 
envelope generator is to generate a 
stream of numbers at some periodic 
rate. These numbers are used to scale 
the instantaneous amplitude values of 
audio samples. The rate at which the 
envelope generator produces its values 
is called the control rate. It’s usually a 
fraction of the audio sample rate. For 
example, if the audio sample rate is 
44,100 Hz, the envelope generator 
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• 128 smokin’ RAM sounds 
• 70 waveforms 
• 12'24 dB resonant filter with self oscillation 
• Virtual Patch modulation matrix 
• MIDI syncable LFOs, effects and arpeggiator 
• 3-track Mod Sequencer for cool sound and pitch shaping 
• 16-band vocoder 
• Audio input into synth architecture 
• Available as keyboard or rackmount/tabletop 

|¿*'The MS2000 is a synth that isn’t afraid to act like one. Its treaty 
analog sounds and knob-packed interface harken back to a day 
when synths invited you to shape your sound as you played. It 
pays tribute to all that made synths amazing in the first place, 
with modern modeling technology that opens up a new universe 
of possibilities. Don’t be timid, take a peek: 

See, that wasn’t so scary now, was it? 
For more on the MS2000, including links to reviews, go to www.korg.com/ms2000 
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• SQUARE ONE 

FIG. 3: A sawtooth wave distorted by "soft" clipping. The 

waveshaping effect of the distortion causes the sawtooth ramp 

to be rounded. The harmonic content of the signal is somewhat 

reduced in comparison with an undistorted sawtooth. 

might produce values at a control rate 
of 441 Hz. In this case, there would be 
a level change every 100 samples. If the 
control rate is too slow, there can be 
an audible “staircase” effect. 

MODULARITY 
A modular synthesizer is constructed 
from an expandable number of func¬ 
tionally separate components called mod¬ 
ules. Interconnections between modules 
are pretty much unrestricted. Many 
famous analog machines (such as the 
Moog 55 and ARP 2500) were modular, 
so the term is often associated with ana¬ 
log synthesizers. However, a digital syn¬ 
thesizer can be modular as well. (Plug-ins 
are the “modules” of today.) 
A well-designed modular synthesizer 

makes almost no electrical or logical 
distinction between audio and control 
signals. Analog modular synthesizers 
let you control almost any module with 
the output of any other module. For 
example, you can “play” a VCA’s gain 
with a keyboard voltage (analog synths 
use keyboards that generate different 
constant voltages for each note). You 
can also control a VCO’s waveform 
with a pink-noise generator’s filtered 
output or create complex control-signal 
hierarchies with feedback loops. 

Most hardware synthesizers today are 
constrained by preset signal paths. If 
you want a real modular architecture, 
you’ll have to look among the many 
software synthesizers currently avail-

analog synthesizer fully 
lives up to properties 1 
and 2: it boasts continu¬ 
ous signals and infinite¬ 
ly variable parameters. 
Companies such as Serge 
Modular and Techno-
saurus build these sys¬ 
tem types, and a new, 
all-analog synthesizer 
has been announced by 
Big Briar, Bob Moog’s 
company. 
A hybrid synthesizer 

employs some combina¬ 
tion of digital and analog 
techniques. For example, 
it might have true analog 
oscillators, filters, and 

envelope generators controlled with 
quantized knobs. Quantization makes it 
possible to store parameters in memory, 
but it also sacrifices some degree of ana¬ 
log resolution. The famed Sequential 
Circuits Prophet-5 was an early hybrid 
synthesizer, and several products from 
Studio Electronics fall into this category. 
An analog-modeling synthesizer is all dig¬ 

ital. To emulate the characteristics of 
true analog synthesizers, it implements 
mathematical models of analog circuitry. 
Analog modeling is a type of physical 
modeling, but it imitates electronic hard¬ 
ware instead of mechanical or acoustic 
systems. Software synths that employ ana¬ 
log modeling include BitHeadz’s Retro 
AS-1, TC Electronic’s Spark Modular, and 
Native Instruments’ Reaktor. Hardware 
devices offering analog modeling include 
the Clavia Nord Lead and Korg’s OASYS 
PCI system and MS2000 synth. Guitarists 
are mad for devices that model tube 
amps, speaker cabinets, 
and spring reverbs, such 
as the Line 6 Pod. 
The term virtual ana¬ 

log seems to refer to 
any digital synthesizer 
that imitates analog 
features. These days, 
any machine with a 
resonant filter or a 
bunch of knobs is mar¬ 
keted as “virtual ana¬ 
log,” a term I’ll avoid. 

turn to some specific features and syn¬ 
thesis techniques associated with analog 
machines. You’ll find that many of these 
features are implemented on analog¬ 
modeling machines. If you need a quick 
review of modulation synthesis basics, 
refer to “Square One: Modulation Syn¬ 
thesis Methods” in the March 1999 issue 
of EM and “Square One: FM Basic Train¬ 
ing” in the April 1999 issue. 
Analog distortion. The way in which 

analog synthesizers distort a signal con¬ 
tributes significantly to their sound. A 
good analog model offers a choice of dis¬ 
tortion characteristics, reflecting the 
operational differences among different 
brands of analog synthesizers. 
For example, if you set up the sim¬ 

ple patch in Fig. 2 on an ARP 2600 and a 
Moog 55 modular system, you’d be sur¬ 
prised at how different they sound. On 
the ARP, you’d hear a shrill sound with 
audible harmonic and intermodulation 
distortion. The Moog would sound 
warmer and less piercing. 
The difference stems from the VCAs’ 

behavior. On both machines, the 
summed sawtooth signals exceed the 
maximum input level of the VGA. This 
produces severe clipping in the ARP 
VGA. But the Moog VGA’s “soft” distor¬ 
tion characteristics somewhat reduce the 
signal’s harmonic content. Fig. 3 shows 
a soft-distorted sawtooth wave; notice 
the rounding of the sawtooth ramp. 
The ARP 2600’s high internal signal 

levels and its clipping characteristics 
made it difficult to create any patch 
that was free of hard clipping. This is 
why many ’70s records made with the 
2600 sound cheesy and edgy, whereas 
Moog recordings usually don’t. 

sequencer 
(5 steps) 

vco 

sample/hold 

clock 1 clock 2 

able (see “Going Soft” in thejuly 2000 
issue of EM). 

TYPECASTING 
Several categories of synthesizers con¬ 
tend in the analog marketplace. A true 

ANALOG 
TECHNIQUES 
Now that I’ve covered 
some of the general 
characteristics of ana¬ 
log synthesizers, I’ll 

FIG. 4: In this patch, the output of an analog sequencer is sampled by 

a sample-and-hold circuit and patched to the frequency-control 

input of a voltage-controlled oscillator (VCO). The sequencer and 

sample-and-hold module have independent clocks. As the clocks 

go in and out of phase, an ever-changing pattern of pitches is 

produced. 

122 Electronic Musician December 2000 



SOUNDCHASER 
l PC-DAW $ ?

FRONTIER 
v Dakota 

CAKEWALK 
Pro Suite 

'kW™ 

Mult.U«k. KOldl 

«Jetts processing, 
aM digit al sjmpJtng 

00:00:03 

Dakota is a superintegrated PCI soundcard 
that provides a complete solution for 
digital audio, MIDI, and synchronization. 
No other soundcard offers this level of 
integration. Its multiple outputs provide 
computer connections to digital mixers, 
minidisks, CD players, digital tape 
machines, external audio converters 
(such as Tango24™ from Frontier 
Design Group), video decks, synthesizers, 
samplers, sequencers, sound modules, 
and more. Dakota™ supports industry¬ 
standard interfaces, including ADAT 
lightpipe, S/PDIF, SMPTE, MIDI, and 
ADAT Sync, and is compatible with 
today's most popular sequencing and 
audio editing software. 

Step inside the new Cakewalk® Pro 
Suite™, a complete software workstation 
for multitrack recording, real-time 
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Cakewalk ProAudio™ 9, NemeSys™ 
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Oscillator synchronization. Designed 
to lock VCOs in tune, this feature soon 
became a desired timbrai effect in its 
own right. In hard sync, a slave VCO is 
forced to conform to the frequency of a 
master VCO. The slave resets to the 
beginning of its cycle at each period 
of the master. This distorts the slave 
waveform, usually producing a brilliant, 
overdriven effect. Sofi sync uses a phase-
locked loop technique to lock oscilla¬ 
tors into harmonic frequency ratios 
without distortion. 
Pulse-width modulation (PWM). A 

pulse wave alternates periodically 
between a high-voltage value and a 
low one. Pulse width is defined as the 
percentage of each cycle that the 
pulse wave stays at the high value. For 
example, a square wave is a pulse wave 
with a width of 50 percent. In PWM, 
an audio-frequency modulator varies 
the pulse width, producing many 
harmonic components that sound like 
a complex form of amplitude modula¬ 
tion. With a low-frequency (below 20 Hz) 
modulator, PWM sounds a bit like 
phasing. PWM is often implemented 
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welcome in your work¬ 
space. 

We could (and 
should) go on about 
the other extra’s in 
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a switch. Plus, the one-sub/two-
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in analog-modeling synthesizers. 
Filter modulation. This type of syn¬ 

thesis requires a filter with a continu¬ 
ously variable cutoff frequency that can 
be controlled by an audio-frequency 
modulator. Most analog VCFs meet 
these requirements, but digital imple¬ 
mentations of audio-rate filter modu¬ 
lation are rare. This is too bad; it’s an 
interesting technique, often sounding 
like amplitude modulation with strong 
peaks in the spectrum. 
Step sequencers. Analog sequencers 

were inspired by tape loops. They were 
designed to produce short, looping 
patterns of melodies, rhythms, and 
accents. An analog sequencer is 
driven by a clock signal and repeatedly 
steps through a series of individually 
tuned voltages. Generating pitch 
sequences was the most common 
application of analog sequencers. The 

▼ 
That's why many 

'70s records made 

with the ARP 2600 

have a cheesy, 

edgy sound. 

stepped voltages were applied to the 
pitch-control input of a VCO, pro¬ 
ducing a repeating melodic sequence 
that was typically about 16 notes long. 
Most users of step sequencers never 
figured out how to vary the steps’ du¬ 
ration, although it was quite possible 
to do so. 
A few analog masters, such as Mor¬ 

ton Subotnick and Roger Powell, de¬ 
vised amazing variants of this essentially 
boring procedure. Digitally imple¬ 
menting step sequencing is trivial, and 
it’s making a comeback due to its kin¬ 
ship with fashionable looping devices 
such as samplers and drum machines. 
Sample and hold. Also driven by a 

clock, a sample-and-hold circuit peri¬ 
odically takes a “snapshot” of its input 
signal and holds that value until the 
next clock pulse. This process is similar 
to that of a sampler’s analog-to-digital 
(A/D) converter, which takes a snap¬ 
shot of the incoming analog signal’s 
instantaneous level many times per 
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second and stores that value until the 
next snapshot. However, a sample-and-
hold circuit takes its snapshots much 
more slowly than an A/D converter. 
On many vintage machines, such as 

the ARP 2600, the preset input to the 
sample and hold was noise. Thus, the 
output was a series of random voltage 
values, the forerunner of the random 
LFO waveforms seen on almost every 
modern synthesizer. Fortunately, you 
can do many more things with a sample 
and hold. For example, the patch in 
Fig. 4 uses a step sequencer with a sam¬ 
ple and hold, each independently 
clocked. A sequence of five voltages is 
sampled, and the output is applied to a 
VCO. This produces a pattern of five 
pitches that varies continuously as the 
two clocks go in and out of phase. 

FURTHER READING 
If you want to delve into analog lore, 
you’ll have to hunt for old, out-of-print 
publications. Check out these titles: 
• James Michmerhuizen’s user man¬ 
ual for the ARP synthesizer (origi¬ 
nally published in 1971; reprinted 
in 2000 by the author). You can 

• VINTAGE PAGE (continued 

hertz-indicated coarse-tuning slider, 
and lack of an A 440 guide, button, or 
position. If you’re trying to play with 
other instruments, slider-controlled 
oscillator coarse tuning is an almost 
certain recipe for disaster, as one tiny 
nudge creates tuning havoc. If you find 
a sound you really like, sample it. 
The Odyssey gamers major plus points 

for distinctively rich basic timbres (check 
out Edgar Winter’s “Frankenstein,” the 
unit’s extensive use on Ultravox’s 
“Vienna,” and the bass on Herbie Han¬ 
cock’s “Chameleon” from the Head¬ 
hunters album), creative sample-and-hold 
permutations, and thoughtful features 
such as a pedal that maneuvers the filter 
cutoff for wah effects. 
The Odyssey’s fundamental weird¬ 

ness makes it excellent fodder for drum 
’n’ bass jungle, and even hip-hop. But 
whereas a Minimoog sounds fat, an 
Odyssey is sharper and thinner. Still, 
you can tap into the self-oscillating fil¬ 
ter on a CV input-equipped model to 
add some bass tones to the sounds of, 
say, a Roland TB-303 or drum machine. 
ARP made three distinctly different 

looking models. The Mk I—deemed 

order it at world.std.com/~jamzen/ 
theBachWorks/arpman.html. 
• Analog Electronic Music Techniques 
(Schirmer, 1985) byJames Wagoner 
andjoel Naumann. 
• The Technique of Electronic Music 
(Schirmer, 1981) by Thomas Wells. 
• Electric Sound (Prentice Hall, 1977) 
by Joel Chadabe. A historical 
overview of electronic musical 
instruments. 
Frankly, the analog synthesizers of 

the ’70s were a headache to work with, 
compared with today’s imitations. If 
you find a vintage machine, play with 
it for fun, but don’t buy it unless 
you’re a historian or nostalgia addict. 
If you seek analog or analog-like 
sounds, you’re much better off with a 
modern hybrid or analog-modeling 
synthesizer. Although it might not 
meet true analog specs, it will be pitch¬ 
stable and have patch memory and 
MIDI compatibility. 

John Duesenberry ’s electronic music is avail¬ 
able through the Electronic Music Foun¬ 
dation and CDemusic. Check the CDemusic 
catalog at www.cdemusic.org. 

from p. 34) 

to have a slightly richer sound— 
featured a white/gray control panel; 
a dark gray panel was used for Mk II 
instruments; and the final look on 
the Mk III was a gaudy black and 
orange. 
Encasing certain components in 

resin was a trick that ARP employed 
from time to time. Some say this was a 
temperature-stabilizing measure to 
aid tuning stability; others claim it 
was ARP’s paranoia, preventing 
anyone from looking too closely at 
the design. Either way, repairs to 
resin-encased modules are extremely 
complex. 
Plenty of Odyssey resources can be 

found online. You can download the 
ARP Odyssey service manual a page at a 
time from http://aupe.phys.andrews 
.edu/diy_archive/manuals/arp, and 
www.netcontrol.fi/~jocke/arptech/ 
modmain.htm contains page after page 
of seriously technical information. 

Julian Colbeck has toured everywhere from 
Tokyo to São Paulo with artists as varied as 
ABWH/Yes, Steve Hackett, John Miles, 
and Charlie. 
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MX-2424 

Are you ready 

for the 24-bit 

HDR challenge? 

A
t last year’s Winter NAMM 
show, I paid close attention to 
the crop of unreleased compact 
24-track hard disk recorders 
(HDRs). One such unit was the 
relatively inexpensive Tascam 

MX-2424, which was developed in 
association with TimeLine, a company 
known for its high-quality synchro¬ 
nization devices and digital dubbers. 
When this HDR became the first of its 
kind out of the gate, I jumped at the 
chance to review it. 

I set aside a couple of days to acquaint 
myself with the MX-2424, figuring that 
would be more than enough time to 
get a grip on new technology. But my 
first glance at the “quick reference 
guide”—a four-panel, 8/4-by-l 1-inch 
booklet printed on glossy card stock— 
should have clued me in that this was 
no simple plug-and-play machine. After 
scanning the manual for a half hour, 
my analog brain was swimming from 
the possibilities of a recorder with two 
dozen 24-bit tracks, onboard cut-and-
paste editing, looping and auto-record, 
external computer control, DVD-ROM 
and tape backup, and virtual tracks. 

This is one powerful machine and its 
arrival at Guerrilla Recording was a 
loud wake-up call that catching up to 
the latest digital recording technology 
was going to require some effort. 

STORAGE UNIT 
Along with the review unit, Tascam sup¬ 
plied six D-sub-to-%-inch TRS analog 
snakes and an ADAT-optical digital I/O 
module. An AES/EBU I/O module 

FIG. 1: The Tascam MX-2424 hard disk recorder offers both 16- and 24-bit recording and a wealth 

of recording and editing features. Optional I/O cards must be installed to ready the machine for 
24-track recording. 
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with input sampling-rate conversion is 
also available, as is a Tascam TDIF-
format I/O. All I/O cards are optional 
equipment, supplied at additional cost. 
It is interesting to note that Tascam, 
one of the biggest supporters of the 
personal-studio revolution, has broken 
with tradition by not offering any -10 
dBu consumer-level analog I/O in this 
professionally oriented package. 
An internal 9.1 GB drive comes stan¬ 

dard with the basic MX-2424 package, 
and a front-loading drive bay can be 
configured to accept optional SCSI 

hard drives, DVD-RAM, and Travan 
tape-backup devices. (Since this review 
was written, Tascam has released a 
software upgrade, version 1.10, which is 
included on all shipping units. The up¬ 
grade allows access to drive volumes 
much larger than 9 GB, as well as to 
Broadcast Wave files and FAT-32 drive 
formatting. HFS+ for Mac volumes be¬ 
yond 9 GB were scheduled to hit the 
market in November.) 
The test unit also included a CD-

ROM (Mac and Windows compatible) 
containing MX-OS 1.02 system soft-

So go to our page: 
www.rolls.com 

There you’ll find 

detailed info on all 

Rolls products 

including 

pictures, 

specification data 

sheets, even 

owners manuals. 

fROLLS) 
CORPORATION 
5968 South 350 West 
Salt Lake City, UT 84107 
(801) 263-9053 • FAX (801) 
email: rollsrfx@rolls.com 

263-9068 

ware, ViewNet graphical-user-interface 
software for Mac and PC, an owner’s 
manual, a Smart Media card, and IEC 
and drive power cables. 

IT AIN'T HEAVY, IT'S MY HDR 
After surveying the accessories, I 
hauled the MX-2424 out of its oversize 
shipping box. Although not particularly 
heavy, the unit is bulky. At 17 inches 
square, it may be too deep to fit in 
some portable road cases. 
The MX-2424’s 4U rack-mount front 

panel is remarkably well organized con¬ 
sidering that there are 73 buttons 
(many with dedicated status lights), 
20 additional status lights, 24 channel 
meters, a shuttle wheel, a Smart Media 
card slot, a blank drive-bay panel 
(removable for drive installation), and 

▼ 
Editing without 

ViewNet is not 

easy. 

an AC power switch (see Fig. 1). The 
LCD is small—3 inches wide and less 
than X inch high—but sufficient to 
display two lines of text. 
All connections—I/O, synchroniza¬ 

tion, remote, MIDI, and computer— 
are made on the rear panel, which is 
also where the user-installable I/O 
cards go (see Fig. 2). The absence of a 
single control or switch on the MX-
2424’s back panel underscores the 
device’s professional nature. 
When I booted up the MX-2424, 

the internal hard drive was mounted 
and apparently ready to record with¬ 
in 15 seconds. Fan noise was audible 
at a level that could be a distraction, 
at least during mixdowns and critical 
listening. Unlike earlier Tascam DA-
series recorders, the MX-2424 is 
vented by a fan that gently pushes air 
out of the unit, rather than sucking 
air (and dust) into the case. 

LE MENU 
The manual has no getting-started sec¬ 
tion, so I began at the Menu Opera¬ 
tions chapter and scrolled through the 
nine menu banks that govern software¬ 
based switching. The basic banks, which 
you access through numerical buttons 
or up/down scrolling, are titled as 
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FIG. 2: When the optional analog module is installed, it provides the MX 2424 with 24 inputs and 

outputs on D-sub connectors. Supplied connectors include Time Code In, Out, and Thru; remote; 

MIDI In, Out, and Thru; S/PDIF in and out; AES/EBU in and out; ’/«-inch footswitch; Word Clock In, Out, 

and Thru; TBus; Video Sync In and Thru; Ethernet; and Wide SCSI. 

loaded into or out of any track for 
comparison purposes, and are also 
available for editing with full undo/ 
redo capability. 
TL-Tape mode mimics the operation 

of an analog-style recorder, recording 
over and effectively erasing previous 
sections of audio from the hard drive. 
In this mode, editing is not an option, 
although virtual tracks are still avail¬ 
able. So what's the point? Well, TL-Tape 
mode does offer the advantage of cre¬ 
ating tracks as contiguous Sound 
Designer II files, which can easily be 
imported into popular computer-based 
editing programs such as Pro Toolsand 
Digital Performer. (The manual also 
neglects to mention that you can’t set 
up a user default for saving recordings 
done in TL-Tape mode—another omis¬ 
sion that left me scratching my head.) 

I eventually set the manual aside and 
tried some simple recording scenarios. 
Recording from an analog source 
proved a snap, thanks to the familiar 
set of transport controls. But I hit a few 
snags on my first foray with a digital 
input, and eventually had to go back 
to the manual for clarification. (Thank¬ 
fully, a new manual is being produced 
soon, according to Tascam, and the 
company will add tutorial information 
to its Web site.) 
File management is another topic 

that could use some explaining in the 
manual—an instructional chapter 
about organizing tracks, songs, and 
projects would be helpful for first-time 
users. Fortunately, the Proj key’s func¬ 
tions, which include loading, renam¬ 

ing, and deleting projects, as well as 
performing backup, restore, and copy 
functions to other drives, are thor¬ 
oughly detailed on an entire page of 
the quick reference guide. Identifying 
and renaming the previous sessions' 
recordings proved easy enough; how¬ 
ever, alphanumeric scrolling in an LCD 
window is a bit of a drag, even with a 
shuttle wheel. 

DEEP DIGITAL 
Naturally, the MX-2424’s multitude of 
I/O, clock, and sync sources makes 
master-clock selection a necessity; how¬ 
ever, some of the selection processes 
are needlessly complicated. Recording 
from a 2-track digital source, for 
example, requires accessing one menu 
to locate and select the 2-channel digi¬ 
tal input; another, nonadjacent menu 

to specify S/PDIF as the 2-channel 
source; and a third menu to specify the 
2-channel input device as the sample¬ 
reference clock source—a rather cum¬ 
bersome button-pushing sequence. 
At the same time, flexible digital 

switching distinguishes the MX-2424 
as a fully professional unit. However, 
the manual covers this topic insuffi¬ 
ciently and doesn’t sene the needs of 
novice users. For example, engineers 
used to working only with DAT, CD-R, 
and so on may need a reminder that 
they must first set a master-clock source 
when recording from an external digi¬ 
tal device. For less experienced users, 
clocking is a complicated issue. Mis¬ 
understanding or ignoring its signifi¬ 
cance can result in various types of 
audio degradation. 

SMOOTH MOVES 
After straightening out these digital 
details, I was happy to discover that tog¬ 
gling through the connected analog, 
S/PDIF, and AES/EBU digital inputs 
was surprisingly smooth, with no mut¬ 
ing or nastv digital glitches. I heartily 
applaud the MX-2424’s ability to route 
standard S/PDIF and AES/EBU stereo 
signals to or from any odd/even pair of 
tracks. This feature should prove 
tremendously useful for adding instru¬ 
ments to a finished stereo mix, archiv¬ 
ing 24-bit mixes, and even doing simple 
assembly edits for a multisong project 
with the aid of the ViewNet graphical-
user-interface application. 
Users can run ViewNet—which Tas¬ 

cam calls a “visual editing environ¬ 
ment"—if the MX-2424 is linked to a 
host computer through the 100 MB 
Ethernet port. To run this application 

MX-2424 Specifications 

24 

999 

(1 pr.) AES/EBU (XLR);(1 pr.) 

S/PDIF (RCA) 

20 Hz-20 kHz (±0 dB) 

Tracks 

Virtual Tracks 

Digital I/O 

Digital Frequency Response 

Crosstalk (through) 

Sample Resolution (recording) 

Internal Processing Resolution 

Timing Reference Sources 

Time Code Type and Rate 

Dimensions 

Weight (without optional cards) 

<-95 dB between any channels (20 Hz-20 kHz) 

16-bit or 24-bit linear (switchable) 

24-bit 

internal, internal varispeed, follow time 

code in, video (either NTSC or PAL), 

AES/EBU, S/PDIF digital clock input, 

word-clock input, TL-Bus 

30 NDF, 30 DF, 29.97 (NTSC default), 

29.97 DF, 25 (PAL default) 

4U rack-mount X 17.5” (D) 

26 lbs. 
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by how robust the ADAT-recorded 
tracks sounded coming out of the 
MX-2424’s D/A converters. A com¬ 
parison of the program directly from 
the ADAT’s analog outputs with the 
same program going digital in and ana¬ 
log out of the MX-2424 confirmed that 
it was easy to hear the improvements 
in the tracks’ depth and listenability 
from the MX-2424’s D/A converters. 
Not surprisingly, the Apogee con¬ 

verters proved a more formidable chal¬ 
lenge. Using a coincident pair of 
Neumann U 87 microphones through a 
Langevin Dual Vocal Combo preamp, I 
recorded an impromptu jam session as¬ 
sembled by trumpeter Darren Johnston 
directly to two-track, splitting the 
stereo-mic signals to feed both the 
MX-2424 and the Apogee PSX-100/ 
Panasonic SV-3800 chain. 
Compared with the Apogee-converted 

tracks, the top octave—or “air” range— 
of the MX-2424 tracks sounded dull. 
The cymbals lost crucial upper har¬ 
monics and “ping,” and room detail on 
trumpet and hi-hat ambience came 
across as veiled or simply missing. In a 
passage where an aggressive bass solo 
masked off-mic trumpet notes, the 
trumpet phrase came through with dra¬ 
matic clarity on the Apogee/DAT 
recording. The acoustic bass sound 
captured by the MX-2424 was very 
warm, though a bit tubby, with a pro¬ 
nounced 200 to 800 Hz range that also 
brought toms forward in the stereo 
mix. Though the bass sounded good 
coming from the MX-2424, the instru¬ 
ment had more true low fundamentals 
through the Apogee converter. 
Overall the MX-2424 made the group 

recording sound more intimate and up 
front by downplaying the contributions 
of the room. The Apogee/Panasonic 

DAT combo conveyed a wider sound¬ 
stage with more depth and openness, 
as well as increased realism and detail in 
room ambience. (These impressions 
were confirmed on the D/A side too. 
For this comparison, I toggled between 
the MX-2424’s D/A converters and the 
Apogee PSX-lOO’s converters, fed by the 
Tascam’s AES/EBU output.) 

Of course, it’s understandable that a 
pair of $3,000 converters would out¬ 
perform those in a 24-channel 1/O box 
retailing for only $1,699. In that regard, 
the Tascam converters are a great deal, 
considering the cost of using 24 chan¬ 
nels of high-end outboard converters. 
The Tascam converters certainly have 

a characteristic sound that’s closer, 
tighter, and warmer than most. These 
attributes could prove attractive to stu¬ 
dios doing a lot of rock, hip-hop, R&B, 
and pop music. Though these convert¬ 
ers are definitely an improvement over 
those found in first-generation 16-bit 
MDMs, to my ears they are not quite 
audiophile quality, as Tascam claims. 
I would prefer pairing the MX-2424 
with higher-end outboard converters— 
especially for recording jazz and clas¬ 
sical music. 

HEAD OVER HEELS 
Despite my lukewarm feelings about 
the sound of the MX-2424’s converters, 
I fell in love with several of the unit’s 
features, such as instantaneous rewind 
and locate. And how about the Tas¬ 
cam’s potential for 24-bit mixes stored 
alongside the multitrack master, or as 
virtual tracks, not to mention the ease 
of tucking the unit under my arm for 
those little excursions from the record¬ 
ing studio to the mastering room? 
The MX-2424’s ability to do real-time 

sampling-rate conversion is another 

COST OF DOING BUSINESS 

The MX-2424 is a modular system that can be customized and expanded to 
match the needs of any personal or professional recording studio. The heart 
of the system is the MX-2424, which retails at $3,999. For multitrack work, at 
least one of the following modules must be installed: 

IF-AN24 (24-channel analog I/O module) $1,699 
IF-AE24 (24-channel AES I/O module) $999 
IF-AD24 (24-channel ADAT-optical I/O module) $499 
IF-TD24 (24-channel TDIF I/O module) $499 

The RC-2424 ($1,499) remote control unit is a handy extra that al¬ 
lows remote location of the MX-2424, and even includes a few features not 
found on the main unit. 
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“We Had A #1 Hit 
Because We Joined TAXI” 

If you told me that one 
day I’d co-write the #1 
Country song in America, I 
probably wouldn’t have 
believed you. 

My name is Erik 
Hickenlooper. My writing 
partner, Jim Funk and I 
wrote the Kenny Rogers hit, 
Buy Me A Rose.’ 

We aren’t professional 
songwriters with a string of 
hits under our belts. Just a 
couple of ordinary guys 
who love to write and record 
our own songs. We live in 
small towns in Utah, and we 
both have day jobs. 

But, even though we 
write Country songs, we’ve 
never been to Nashville. 

‘Buy Me A Rose’ was 
recorded on an 8-track in 
the back bedroom of an old 
farm house. We only had 
one microphone. And every 
time a cow mooed or a 
plane flew over, we had to 
stop the tape. Not very high-
tech. but it worked. 

Jim and I didn’t have 
any music industry 
connections, so we joined 
TAXI. It seemed like the 
smart way to go. Our 
instincts proved to be right 
on the money — literally. 

We landed our first 
publishing deal through 
TAXI. That resulted in ‘Buy 
Me A Rose’ being cut by 
Kenny Rogers. 

Over the next few 
months, we watched our 
song climb the charts until 
that wonderful week when it 
hit #1 on all three Country 
Music charts, including 
Billboard. 

Can TAXI do that for 
you? Maybe. It depends 
how good your music is. 

TAXI proved to us that if 
your music is great, they 
really can get it to all the 
right people. 

And TAXI’s not just for 
songwriters. They also work 
with bands and artists, and 
can get your music in TV 
shows and films, too. 

But TAXI is much more 
than a way to connect with 
the music industry. The 
written feedback you’ll get 
on your material is like 
having a team of music 
industry veterans as your 
personal coaches. 

You'll also get TAXI’s 
great monthly newsletter, 
and a FREE pass to TAXI’s 
private convention, "The 
Road Rally." This exclusive 
convention is phenomenal, 
and worth far more than what 
your TAXI membership costs. 

So, don’t let your music 
sit on a shelf collecting dust. 
Call right now for TAXI’s 
FREE info kit. We did, and 
we got a #1 Hit! 

The Independent A&R Leader 

1 -800-458-2111 
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big selling point. To test this DSP¬ 
based feature, I converted a 48 kHz 
signal (applied at the S/PDIF input) to 
44.1 kHz. The MX-2424 did a decent 
job, with very low latency and no audi¬ 
ble harshness or artifacts added to the 
source. This is no small feat. Under¬ 
standably, after sampling-rate conver¬ 
sion, the highs above 10 kHz were 
dulled slightly; however, there was also 
a noticeable loss of bass frequencies 
(as compared with the original 48 kHz 
DAT source). 

IN A REMOTE CORNER 
The RC-2424 remote control arrived 
toward the end of the evaluation period. 
Installation was easy, requiring only a 
simple hookup of the control cable and 
power supply, and a 2-minute wait for 
software exchange. The remote’s face¬ 
plate follows the general look and lay¬ 
out of the main unit, with some notable 
exceptions: the LED meter ladders 
have been replaced with four status 
lights (Input, Overload, Select, and 
Record); a section of multiple-machine¬ 
select and record-status buttons has 
been added; and a row of macro keys 
allows you to save complex edits and 
set up keystroke sequences as single¬ 
button operations. In addition, some 

TASCAM 

MX-2424 modular hard disk recorder 

$3.999 

FEATURES ■■■■ 

EASE OF USE ■■■ 

AUDIO QUALITY ■■■■ 

VALUE ■■■■ 
1 2 3 4 5 

PROS: Portable and reliable. Interfaces 

to word clock, MIDI, SMPTE, video sync, 

and all common digital audio formats. 

Handy routing of S/PDIF and AES/EBU 

stereo signals to pairs of tracks. Stores 

24-bit mixes. SDII-format files can be loaded 

into DAWs. Computer control. Basic 

remote-control functions. 

CONS: Bare-bones manual. Complex user 

interface. A/D and D/A converters less than 

audiophile quality. Alphanumeric scrolling 

cumbersome. No support for -10 dBu sig¬ 

nals. Waveform editing and 88/96 kHz 

recording not yet implemented. 
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location and looping keys have been 
moved around and enlarged to the 
same size and prominence as the trans¬ 
port controls. Considering all these 
changes, it’s too bad Tascam didn’t 
find a way to make the RG-2424’s LCD 
a little larger. 
An Alesis LRC connected to the 

footswitch jack can also be used for 
transport control of the MX-2424. How¬ 
ever, the LRC must be connected 
before booting up the MX-2424— 
another point that is missing from the 
manual. The LRC allowed one-button 

control of the Tascam’s auto-input and 
all-input status, and worked even when 
the RC-2424 was attached. I’d rather 
use the RC-2424 and LRC in tandem, 
even though triggering the auto-input 
from the LRC did prompt the occa¬ 
sional—and inexplicable—“Loop too 
short” error message. 

ONE-STOP SHOPPING 
The MX-2424 is an extremely power¬ 
ful and versatile 24-track hard disk 
recorder with good sound quality, a 
vast feature set, and a very attractive 

What Musicians 
Have Bun Waiting for... 

Äy ÄjOä 
y 

Guaranteed Lowest Prices. 
(We dare you to beat them) 

Call Center Staffed by Pro Musicians. 
Over 100,000 Products: Instruments, Gear, 

Accessories, and Sheet Music Titles. 

price. The unit provides a variety of 
cut-and-paste editing functions; 99 lo¬ 
cate points; 100 levels of undo/redo; 
multiple looping, rehearse, and auto¬ 
record functions; backup to hard 
drives, DVD-RAM, or Travan tape; word 
clock, MIDI. SMPTE, and video sync; 
software for onscreen computer edit¬ 
ing; a 9.1 GB hard drive; and many 
other features. Optional 24-channel 
I/O modules allow for 24 tracks of 16-
or 24-bit recording, as well as TDIF, 
ADAT-optical, and AES/EBL' connec¬ 
tions, and there is also an optional 
remote control. In short, there is little 
that this HDR can’t do. 
However, this groundbreaking prod¬ 

uct could have been more user friendly. 
Moreover, little effort has been made 
to provide tutorial materials that would 

I would prefer pairing 

the MX-2424 with 

higher-end outboard 

converters. 

let novice engineers, recent analog-to-
digital converts, and personal-studio-
level recordists take advantage of its 
vast potential. Getting up to speed on 
this HDR was a huge challenge. Even 
after constant grappling with myriad 
multiple-button procedures (which ini¬ 
tiate all but the simplest of the unit’s 
functions), I still didn’t develop a feel 
for this machine. 

Navigational complexities aside, the 
MX-2424 sounds good, and with soft¬ 
ware revisions and/or souped-up con¬ 
verters, it has the potential for sonic 
greatness. For the most part, Tascam’s 
flagship HDR cuts an impressive figure 
as a do-it-all unit for the digital age, with 
no major compatibility, expansion, or 
platform problems. There’s an inter¬ 
face for every imaginable analog, digital, 
and visual media need; the unit is reli¬ 
able and crashproof; and the price is 
right. 

Myles Boisen is a guitarist, producer, 
composer, and head recording/mastering 
engineer at Guerrilla Recording and The 
Headless Buddha Mastering Lab in 
Oakland, California. He can be reached by 
e-mail al mylesaudio@aol.com. 
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DYNAMO 

FIG. 2: The step sequencer in Dynamos Cyclane Ensemble has a scale-correction stage in the upper 

right section of the Control Panel that makes it easy to create and transpose tonal sequences. The 

sequencer plays the compact hybrid FM synth in the lower right section of the Control Panel. 

multimode filter and ADSR envelopes 
for the filter and amplifier. On my Mac 
G3/300, 3-oSC was easily able to gen¬ 
erate eight voices at a sampling rate of 
44.1 kHz with plenty of CPU cycles to 
spare for my sequencer. In spite of— 
or perhaps because of—its simplicity, 
3-oSC can generate lots of nice vintage 
analog sounds. 
At the other end of the CPU-hog 

spectrum is Uranus, a 3-oscillator, dual-
filter Ensemble with complex modula¬ 
tion routing and a number of built-in 
effects, including a beautiful 4-delay 
chorus. Uranus defaults to three voices 
at 33.075 kHz, but its lush pads are 

To the right of this button is a CPU 
usage indicator. Dynamo wants a lot of 
your CPU, even on a fairly fast system. 
Naturally, it gives top priority to audio 
ptocessing, while relegating other 
tasks—such as scanning the computer 
keyboard and mouse—to the back 
burner. I was locked out of my system 
several times while playing Dynamo's 
demo MIDI files. You can lighten the 
processing load by reducing the internal 
sampling rate; this is recommended if 
you can live with less-than-CD quality. 
(Common rates from 22.05 to 132.30 
kHz are supported.) Regardless of the 
internal rate you choose, Dynamo con¬ 
verts audio to your sound card’s sam¬ 
pling rate on input and output. 
Another way to save CPU cycles is to 

turn off some of the Instruments in an 
Ensemble. To maximize CPU efficien¬ 
cy, Dynamo recompiles an Ensemble 
each time a processing element is 
added or removed from the signal 
path. The drawback to this approach 
is that changing Snapshots can be a 
slow process when recompiling. This 
can result in a hiccup when playing 
back MIDI files that include Program 
Changes or when you manually change 
Snapshots. 
The onscreen controls respond to 

vertical mouse motion. Under Win¬ 
dows (and slated for a forthcoming 
Mac update), the selected control can 
also be manipulated from the com¬ 
puter keyboard. This is a handy fea¬ 
ture, because fine-tuning with the 
mouse can be tricky. You can also 
assign any of the controls to a user-
selectable MIDI controller message— 
which means that you can automate 
parameters from a MIDI sequencer 
or hardware controller. Most of the 
controls in Dynamo's Ensembles have 
default assignments, but double¬ 

clicking on the desired control can 
change them. 
You can also click the MIDI Learn 

button (a MIDI-plug icon with the let¬ 
ter L) in the Toolbar to assign the next 
incoming MIDI controller message to 
the selected onscreen control. The fea-

worth the price. 
The remaining three synths are mod¬ 

eled after vintage analog machines: the 
Minimoog (ManyMood), the Ober-
heim 2-voice (Me2SalEM), and the 
Roland SH-101 (SH-2k). These soft¬ 
ware versions are not emulations of 

ture is extremely useful when tweaking 
patches, because making temporary 
fader assignments in the software 
means you don’t have to modify the 
controller mappings on MIDI hard-

those synthesizers’ exact sounds, but 
Native Instruments has attempted to 
model their idiosyncrasies. 
My favorite among these three is 

Me2SalEM (probably because the 2-voice 
ware. To keep the new assign¬ 
ments, save the Ensemble 
under the same name or a dif¬ 
ferent one. 
Onscreen help can be tog¬ 

gled on or off with a Toolbar 
button; when help is activat¬ 
ed, mousing over a control 
brings up a description of its 
function. Because the manual’s 
explanation of the Premium 
Library Ensembles is some¬ 
what cursorv, this onscreen 
help is crucial to finding your 
way around some of these 
monster synths. 

CAST OF CHARACTERS 
As I mentioned earlier, Dy¬ 
namo's Ensembles are orga¬ 
nized into six categories. 
Some, such as the Ensembles 
in the Synths — Subtractive cat¬ 
egory, are modeled after vin¬ 
tage hardware synthesizers, 
while others, including those 
in Samplers + Transformers, 
reflect the unique features of 
Reaktor. Here is a summary of 
what's on hand. 

Synths: Subtractive. There are 
five Ensembles in this category. 
The Ensemble called 3-oSC is a 
generic 3-oscillator synth with a 

FIG. 3: Dynamo’s three drum machines provide a wide 

range of sounds. Here, one module from each drum 

machine is shown: Hat 2 (top) is from Drumatik; C4 

(bottom left) is from Gonzzo; and BassDrum (bottom right) 

is from DSQ-32. 
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HDR24/96. MACKIE S NEW 24 TRACK RECORDER. 
WORKS WITH ANY MIXER. NO EXTRA 
COMPUTER OR SOFTWARE NEEDED. 

•24 tracks...24-bits 

• Built-in full-feature digital 
workstation editing 

• Affordable pull-out media 

• Built-in SVGA, mouse & 
keyboard ports 

• Built-in lOOBaseT Ethernet 

New hard disk recorders are 
popping up all over the place. 

Our new HDR24/96 is the 
only recorder with built-in 
nondestructive graphic wave¬ 
form editing. Just plug in a 
mouse, keyboard and SVGA 
monitor to view all recorder 
parameters on screen in real 
time. Enjoy complete editing 
control with unlimited levels 
of undo, drag-and-drop cross-
fades with 9 preset com¬ 
binations plus fade/crossfade 
editor. And look forward to 
DSP time compression/ 
expansion, pitch shift and 
lots more! 

The HDR24/96 was the only 
recorder that uses pull out 
Ultra-DMA hard drives, so 
affordable that you can keep 
one for each project—over 90 
minutes of 24-track recording 
time costs less than a reel of 

HDR24/96 editing features include: 
8 takes per track with nondestructive comping, nondestruc¬ 
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drag-and-drop fades S crossfades. Ix/2x/4x/8x/24x wave¬ 

form views, bidirectional cursor 
scrub and unlimited locators 
and loops... with unlimited 
undos — but without requiring 
an external computer! Coming 
soon: DSP time compression/ 

expansion, true waveform editing with pencil tool, invert, 
pitch shift, normalize and much, much more. 

• Built-in 20-gig Ultra-DMA hard disk plus front panel 
bay for additional easily available pullout drives 

• Intuitive analog tape deck interface and monitoring 
• Syncs to SMPTE, MIDI. Black Burst. PAL & NTSC with¬ 

out extra cards 
• Unlimited HDR24/96 linking! Sync 48. 72.96.128 or 
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• 96kHz recording via software and new PDI • 96 I/O 
• Digital 8 • Bus I/O cards — mix and match! 
• 3.5-inch disk drive for software upgrades & tempo 

map importing 
• Fast Ethernet port built-in 
• Remotes available. 

2-inch tape! 
Call or visit our website 

for preliminary info on 
the new HDR24/96. 
Shipping soon from 
Mackie Digital Systems. 

www.mackie.com 800/258-6883 
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DYNAMO 

Of the three FM synths, 
FritzFM is the closest to a 
classic model. It has six sine¬ 
wave operators and pro¬ 
duces most of the typical FM 
sounds. InHumanLogic also 
has six operators, two of 
which offer saw and pulse 
waveforms. It provides a 
switching matrix for various 
modulation algorithms, in¬ 
cluding complex output 
configurations. Although it 
is capable of traditional FM 
sounds, it stretches far 
beyond these limits. 
Cube-X’s four operators 

feature all the standard 
oscillator waveforms, along 
with noise and sample play¬ 
back, and in this way it 
deviates most from the clas-

FIG. 4: The Random Step Shifter Ensemble rearranges beat 

loops by shuffling quarter-, 8th-, or 16th-note segments. 

was my first synth); its components are 
shown in Fig. 1. The best-kept secret of 
the 2-voice was that lurking behind 
each of the two synthesizer-expander 
modules (SEMs) that produced its 
two voices were little plastic Molex 
connectors for patching the various 
components together. Me2SalEM 
brings a similar spirit to the front 
panel, with an input matrix that 
routes noise, an external signal, or 
the output of either SEM to the in¬ 
put of the other. (See the panel 
marked “Ensemble” at the bottom left 
of Fig. 1.) A stereo delay has been 
added at the end of the signal chain 
for good measure. All three models 
can produce four voices without tax¬ 
ing the CPU. 
Synths: FM + Hybrid. Three of the 

Ensembles in this group offer varia¬ 
tions on an FM theme; another is mod¬ 
ular with matrix patching; and the fifth 
is modeled after the PPG and Waldorf 
wavetable synths. 

sic FM model. A 4-by-4 
switching matrix allows any 
operator to modulate any 

other (as well as itself). Each of these 
hybrid FM models has a battery of ef¬ 
fects; common among these are forms 
of distortion, chorus, reverb, delay, 
phasing, and multimode filtering. 
As its name implies, MatrixModular 

is modeled after classic modular synths 
such as the EMS Synthi A, whose patch¬ 
ing is controlled by a matrix rather 
than patch cords. MatrixModular’s 
sound sources include two multiple¬ 
waveform oscillators (which can be 
synchronized), a noise generator, a 
sample player, and a granular sample-
resynthesis module. External audio can 
also be processed. The control mod¬ 
ules include ADSR and AD envelope 
generators and a multiwaveform LFO. 
There are two 4-pole filters, a ring 
modulator, and distortion and delay 
effects for signal processing. You also 
get a versatile 16-step sequencer with 
three control/pitch tracks and sepa¬ 
rate gate tracks for two envelopes, sam¬ 
ple trigger, and LFO reset. 

The heart of MatrixModular is a 
16-by-16 modulation matrix that lets 
you route anything to anything else and 
is easy to operate. As you might imag¬ 
ine, a synth with a preset named Insekt 
Jazz is capable of some pretty bizarre 
sounds. The CPU load depends on 
which modules are in use, so you can 
get some very economical patches out 
of MatrixModular. If it weren’t for dead¬ 
lines, I’d still be playing with this synth. 
The last synth in this group, Nano¬ 

Wave, emulates the PPG and W’aldorf 
wavetable synthesizers. It comes with 
43 wavetables that are available to two 
sample-player modules. The key to 
wavetable synthesis is controlling and 
modulating the sample-location point¬ 
er in the wavetable. In NanoWave, this 
can be controlled by any combination 
of ADSR envelope, LFO, key number, 
and Velocity. The frequency of each 
sample player can be modulated by the 
other, and a noise generator and sine-
wave oscillator provide additional 
sound sources. Output processing 
includes a multimode filter, ring mod¬ 
ulation, chorus, and delay. Due to the 
variety of the included wavetables, the 
sample players alone give you an 
interesting array of sounds, and 
NanoWave is quite CPU efficient pro¬ 
vided the other signal processors are 
turned off. 
Synths: Sequenced. Each of the four 

Ensembles in this group has one or 
more built-in 16-step sequencers. These 
Ensembles are distinguished by their 
sound generators and sequencer rout¬ 
ing. NewsCool and SineBeats are classic 
beatboxes. NewsCool has four sine-wave 
tone generators, and SineBeats has 
three as well as a noise source. News-
Cool’s sequencer is especially simple, 
with a single knob for each stage to 
control the triggering of any combina¬ 
tion of tone generators. SineBeats has a 
separate 2-track sequencer for each 
tone generator: one track controls Ve¬ 
locity, and the other track controls 

FIG. 5: GeekFX is the only dedicated effects Ensemble in the Dynamo collection. It provides three banks of effects that can process live audio or 

playback from an integrated sample player. The Distortion bank is pictured here. 
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DYNAMO 

pitch and decay-time modulation. 
Cyclane combines a NewsCool-style 

beatbox with a separately sequenced 
FM synth for pitched sequences (see 
Fig. 2). The FM sequencer has a scale¬ 
correction section that conforms melod¬ 
ic patterns to a user-specified scale. The 
sequencers can run forward, backward, 
or bidirectionally; individual steps can 
be gated on or off; and even-numbered 
steps can be “grooved.” 
NewPrimitive departs the most from 

the beatbox model, with one 2-track se¬ 
quencer driving a generic subtractive 

synth and another driving a sample 
player. The first track of each sequencer 
controls Velocity, and the second con¬ 
trols modulation amount. Modulation 
routings include filter cutoff, pitch, and 
two distortion parameters for each 
synth. For the sample player, sample 
start is also a modulation destination. 
NewPrimitive is the most economical 
of the four Ensembles in this group, 
and it also produces the most radical 
(read; grungy) sounds. 
Drum Machines. The drum machine 

called Gonzzo maps its eight sample play-

clever gear for a smart world 

AudioSystem _ 

ews8¿mt)— 
The ultimate MultiTracking solution 

• 8 analog ins/outs, 2 digital 
ins/outs, MIDI in/out 

• Up to true 24-bit/96 kHz recor¬ 
ding and playback 
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internally and externally 
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• High-End 24 Bit/96 kHz Technology 

• Ultra low noise signal processing 
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with up to 24 Bit and 96 kHz signal-processing 

• Optical S/PDIF stereo in and out (TOS-Link) 
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Dynamo 

Minimum System Requirements 

Mac: Power Mac 604e/233; 32 MB RAM; 

Mac OS 8.5.1; OMS or FreeMIDI 

PC: Pentium II/233; 32 MB RAM; Win¬ 

dows 95/98/NT 4.0/2000 

ers to the white keys from C4 to C5. It 
comes with a sample set that contains 79 
drum sounds (you can also import your 
own samples). Gonzzo’s output process¬ 
ing features reverb/delay, 3-band EQ, 
resonant filtering, and compression. 
Drumatik and DSQ-32 use oscillators 

designed for individual drum sounds. 
Drumatik uses the General MIDI note 
map for its eight oscillators, and DSQ-
32 uses the same map for its seven. 
DSQ-32 also includes a built-in 7-track, 
32-step sequencer. Fig. 3 shows example 
tone generators from all three drum 
machines. 
Sample Players. This group contains 

seven unique sample players (the com¬ 
pany refers to them as samplers). Beat 
Breaker and 6-Pack use integrated 
sequencers and are designed primarily 
for loop playback and manipulation. 
The 6-Pack sample player has four loop 
players and two sequenced sample play¬ 
ers. With its straightforward design, 
synchronizing the beat loops and sam¬ 
ple sequences is easy. Beat Breaker has 

FEATURES ■■■■ 

EASE OF USE ■■■■ 

AUDIO QUALITY ■■■■■ 

VALUE ■■■■■ 
1 2 3 4 5 

PROS: Large collection of good-sounding 

software synths and sample players. Stable 

performance with low latency when used 

as a stand-alone application. Offers both 

instant gratification and room to grow. 

CONS: Requires a fast computer. Minimal 

documentation of Ensembles. Rudimentary 

built-in MIDI sequencer. 
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DYNAMO 

a loop player and a granular sample-
resynthesis module. Its 4-track sequencer 
controls loop selection, position, trans¬ 
position, and volume. It also features a 
complex “sound shaping” section that 
will quickly take you to the crumbling 
edge of techno. 
Formantor, Plasma, and Triptonizer 

each take a different approach to gran¬ 
ular resynthesis. Formantor gives you 
independent control of pitch, speed, 
and formant shifting. Plasma provides 
independent control of grain position 
and speed, and it is well suited to cre¬ 

ating lush pads from almost any source 
material. Triptonizer has separate en¬ 
velope generators and LFOs for posi¬ 
tion and formant shift during sample 
playback; it also includes a complex 
stereo delay processor. 
The remaining two sample players, 

rAmpler and Random Step Shifter, 
bring Dynamo back to earth. rAmpler is 
a straightforward sample player—al¬ 
though it does have a granular resyn¬ 
thesis module. Random Step Shifter 
(see Fig. 4) is the simplest Ensemble in 
the kit: it breaks a sample (typically a 

G1GIWH 
Innovation in Digital A/V Storage 

Glyph's focus on innovation and customer ______ 
needs has made us a leading provider of ■ 
storage for digital A/V production. 

Our hard drives, optical drives S backup solutions 
will provide you with: 

• Performance — get higher track counts 
• Longevity — external SCSI drives provide better cooling 
& last longer than ATA/IDE drives 

• Herculean Service & Crushing Technical Support 

Glyph products are unique in look and feel and are constructed 
of the highest quality finish materials. 

beat loop) into quarter-, 8th-, or 16th-
note segments, then randomly rear¬ 
ranges their playback order. 
Effects. There’s only one effects En¬ 

semble: GeekFX. It has a sample player 
to load samples for processing, but it 
can also process external audio input 
on the fly. The effects are divided into 
three sections—distortion, filter, and 
delay. Each offers an interesting selec¬ 
tion, but the distortion effects are the 
most unusual (see Fig. 5). 

FINAL TAKE 
Dynamo offers a lot of value for your 
software-synth dollar, but you’ll need 
a fast computer. And even with a pow¬ 
erful machine, the program doesn’t 
leave much room for other processing 
(say, by a digital audio sequencer). I 
found Dynamo easiest to use as a stand¬ 
alone application for creating audio 
files to be used later in a sequencer. I 
was able to use Dynamo successfully as a 
VST plug-in, but its CPU demands lim¬ 
ited the utility in that context. I also 

Playing back a MIDI 

file within 

Dynamo yields 

sample-accurate 

timing. 

found it to be very playable (that is, 
with low latency) on both laptop and 
desktop G3/300s using the Mac’s built-
in Sound Manager drivers. 
The 25 Ensembles that come with 

Dynamo provide a diverse palette of 
sound- and sequence-design tools. Ex¬ 
ploring them is educational and a lot 
of fun. The Dynamo manual takes a de¬ 
cidedly minimalist approach in de¬ 
scribing the Ensembles, but the 
onscreen help picks up the slack— 
think of it as on-the-job training. Con¬ 
sidering that you get a kit of soft synths 
ranging from classic virtual-analog to 
granular synthesis, something in Dy¬ 
namo is bound to get your attention. 

Len Sasso is always looking for new tools 
and new ways to use them. To find out 
what corner he’s painted himself into lately, 
visit his Web site at www.swiftkick.com. 
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LSR28P 

JBL monitors sport a new 

look and a new sound. 

By Erik Hawkins 

LSR28P is impressive-looking, with 
patented parts and rear-panel DIP 
switches for tweaking everything from 
input levels to frequency response. 
The other three models of the LSR 

series are the larger LSR32, a passive 
3-way with a 12-inch woofer (SI,099 
each); the diminutive LSR25P, an 
active 2-way with a 5-inch woofer ($958 
per pair); and an active subwoofer, the 
LSR12P (SI,199). 

ust about everyone in the music 
industry has heard of JBL. The 
company has a long and distin¬ 
guished history of manufacturing 
monitors for recording studios 
and live sound applications. How¬ 
ever, while JBL's live sound prod¬ 

ucts are as popular as ever, its studio 
monitors have fallen out of favor dur¬ 
ing the past decade, mostly due to their 
harsh, ear-fatiguing high end. But far 
from being down for the count, JBL 
has jumped back into the ring with an 
impressive new’ line of speakers, the 
Linear Spatial Reference (LSR) studio 
monitor series. 
Designed completely from the 

ground up, the four available LSR mod¬ 
els neither look nor sound like any of 
JBL’s previous monitors. The LSR28P is 
an active 2-way with an 8-inch low-
frequency driver ($2,198 per pair). A 
perfect example of the new line, the 

BUILT LIKE A TANK 
The LSR28Ps are heavy at 50 pounds 
each. The monitors are boxed sepa¬ 
rately; otherwise they would be impos¬ 
sible to carry. (They’re packaged and 
sold individually, not in pairs, which is 
ideal for building surround systems.) 
Unfortunately, I ended up straining 
my back when I unpacked the speak¬ 
ers, because I lifted them straight out of 
their boxes, not realizing how heavy 
they were. (I later discovered a para¬ 
graph in the manual explaining how 
to properly unpack the speakers in a 
way that won’t damage them or cause 
bodily injury—I recommend reading 
that paragraph.) 
Needless to say, these speakers must 

be situated on a sturdy piece of furni¬ 
ture. Forget about putting them on a 
workstation’s flimsy monitor leaves— 
the kind that jut out from a work¬ 
station’s sides and are supported by 

little triangular braces. 
Planting them on a big 
workstation (like the 
Omnirax Pro Station) or 
the top of a custom con¬ 
sole desk should hold 
them securely. If you 
prefer speaker stands, 
make sure they are heavy-
duty with wide bases so 
they don’t tip over from 
top-heavy loads. For wall 
mounting, a wall-to-bottom 
bracket is a must; JBL 
recommends the Omni¬ 
mount 100WB. However, 
there are no predrilled 
holes on the cabinet for 
such a bracket, so you’ll 
have to drill them your¬ 
self—or have a licensed 
sound installation techni¬ 
cian do the job. 
Black with a charcoal-

The JBL LSR28P powered monitors are loaded with features 

and boast an extremely flat response over a wide frequency 

range. 

gray face, the LSR28Ps 
appear at first glance omi¬ 
nous and monolithic in 

stature. But on closer inspection, sev¬ 
eral details come to light that are all 
but invisible in the LSR print ads. The 
baffle (the faceplate to which the 
speakers are mounted) is separated 
from the cabinet body by a X-inch-thick 
silver trim. It features a bar-top-style 
finish of clear gloss laminate over a sil¬ 
ver, fiberglass-like material that is actu¬ 
ally a special carbon-fiber-composite 
skin wrapped around a foam core. This 
design purportedly cuts coloration 
down to a minimum by allowing little 
resonance. The cabinet, made of X-inch 
medium-density fiberboard, sports a 
glossy black finish. 
The monitors have no grates, so the 

speaker cones are exposed. This is 
great for the sound but leaves the cones 
unprotected, so keep clumsy musicians 
bearing sharp objects (like pencils, 
picks, or fingernails) far away. There 
isn’t any protective covering for the 
tweeter, neither a metal grate nor a 
miniature roll bar (the LSR25Ps fea¬ 
ture these). Luckily, the tweeters are 
set quite deep into the waveguides, 
affording them some protection, but a 
misplaced finger could easily dent one 
of the cones. 

DIP AND CONNECT 
A power button is located on the rear 
of the speaker; I prefer a more accessible 
front-mounted power switch. If the 
monitors are set over a console with 
their backs to the wall, reaching the 
button can be difficult, so the LSR28Ps 
are best turned on and off from a 
power bar. An LED on the speaker’s 
face glows green to indicate power, and 
it flashes red to show clipping. 
The monitor draws its juice from a 

standard IEC Type II power cable, and 
a generous 9%-foot cable comes stan¬ 
dard. Power is switchable between 
115 and 230 VAC from a switch on the 
back of the unit. The power amp 
operates at either 50 or 60 Hz. A 5-amp 
line fuse is employed on units shipped 
Stateside, whereas units shipped out of 
the country get a 2.5-amp fuse. If you 
plan on taking these speakers with you 
outside the United States (as if haul¬ 
ing them to your studio isn't enough of 
a workout), make sure you have the 
right fuses packed. 
The LSR28P features Neutrik dual 

Ji-inch and XLR input jacks (see Fig. 1 
for a view of the back panel). The X-inch 
jack is balanced but accepts unbal¬ 
anced plugs. Input can be attenuated 
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24-bit SPDIF digital I/O 

Hand-selected dual triode 
tube w'th variable tube 
character control 

Switchable 44.1/48/88.2/96 
kHz sample rates 

Escape the cold, sterile sound ¿g"" 
of your internal sound card. (ff 
The new Dl/O puts analog-to-digital-to-analog ■!’' 

conversion where it should be: outside your computer. With clean, accurate conversion 

up to 96 kHz, it's stunning. And its built-in 12AX7 tube even allows you to “warm up" 

already recorded digital tracks. The Dl/O. Put simply, it means better conversion. 

the box 

MSRP $249 
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1 Log on to lucidaudio.com. 
2 Request a no obligation trial of a Lucid converter. 
3 Ask us to throw in a Lucid-the-Converter T-shirt and poster. 
4 Let your ears make the final decision. 

Or call 425-742-1518 for a snail mail info pack and a chat with an archangel. 
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Converters 
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StartREC 400 

△ A 
'lu i-J A .1 ? mJ 

CD-R Editor/Duplicator TAIYO YUDEN 

“StartREC's powerful editing features 
combined with it's CD R duplication 
capability, and it's convenient rack mount 
design, make my work fast and easy. " 
Jordan Rudess - Dream Theater 

Corporate Headquarters Phone: (9521556-1600 
Toll Free: (600) 646-8881 • Fax: (952) 556-1620 
East Coast Phone: (8881215-3966 • Fax: (6101495-5437 

www.micraboardsproaudio.coin /MICROBOARDS 
Technology 

A giant aluminum heat sink cover¬ 
ing a large portion of the cabinet’s rear 
helps regulate the amplifier’s temper¬ 
ature. Even when left on for a 12-hour-
plus stretch, the heat sink is still 
comfortable to the touch. With such 
efficient thermal regulation, these 
speakers are apt to last a long time. 
JBL reports that the LSR28Ps can be 
left on for more than 300 hours at a 
stretch with no problems—that’s one 
long session. 

FLAT AND PHAT 
The LSR28Ps are the flattest-sounding 
monitors I’ve ever heard. Although 
there’s no such thing as completely 
“flat,” these monitors are very unhyped 
and easy to listen to, with no unpleas¬ 
ant or ear-fatiguing frequency bumps. 
Also, despite the even, uncolored 
response curve, they provide plenty of 
sonic clarity: pianos sound warm and 
clear, kicks sound phat, guitars sound 
punchy, synth pads sound sweet, and 
vocals sound present. Compared with 
the LSR28Ps, other monitors of a simi¬ 
lar ilk (Haflers, Genelecs, Meyers, 
HHBs) sound harsh, with exaggerated 
high ends and weak bottoms. 
On the other hand, some folks may 

find the LSR28Ps’ sound unflattering 
and lacking in depth. With such a total 
absence of excited high frequencies, 
mixes will sound dull to ears acclimated 
to monitors with pumped-up highs. 
(Even the 2 dB high-end boost control 
doesn’t mimic such speakers, although 
a 4 dB boost might.) Without an exag¬ 
gerated high end, the sonic image 
seems to have less depth, and you may 
notice less of a difference between the 

AUDIO QUALITY ■■■■■ 

VALUE ■■■■ 
1 2 3 4 5 

PROS: Incredibly flat. Handy frequency and 

volume sensitivity controls. Excellent 

optional extended bass response. Very 

cool looking. 

CONS: Extremely heavy. Can boost and cut 

frequency only by ±2 dB. Too large for 

some near-field setups. 
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Introducing 

WaveCenter/PCI 
OK, you see what’s happening: digital mixers 
are looking pretty cool. After all, they've got 
incredible sonics, built-in effects, and the 
automation capabilities you could only dream 
about before. But if you hook that puppy up to 
the NoiseRacket analog soundcard that came 
with your computer, you're right back in 
** “ville. (Rhymes with “Snapville.") 

Here's a better idea: keep it digital with our 
new WaveCenter/PCI card. It has all the 
connections you need to integrate your 
digital mixer into your computer-based 
studio. Transfer up to 10 channels of digital 
audio simultaneously using ADAT lightpipe 
and S/PDIF, with 24-bit resolution on all 
channels. Use one of the built-in MIDI 
ports for mixer automation, and the other 
to connect your synthesizers. 

Built from the same technological 
foundation that’s made our Dakota card tne 

The perfect partner for 
your digital! mixer 

• 8 channels of ADAT optical I/O 

• Stereo S/PDIF (coax or optical) 

• High performance 2x2 MIDI interface 

• Works with both Windows and 

Macintosh computers 

• Fast PCI bus interface 

• Direct interface for Nemesys 

GigaSampler software 

• 24-bit resolution on all channels 

• Includes Cool Edit Pro SE 

for out-of-the box multitrack recording 

• ASIO drivers for PC and Mac 

leading digital I/O and MIDI solution for the PC, WaveCenter/PCI provides all 
the connections you need to integrate your PC or Mac with your digital mixer. prize: $389! 

Compatible with your favorite 
recording software ^cakewalk emaqic Stambarg 

Check it out online: 
SONIC 

FOUNDRY 

30-day money-back 

GUARANTEE 

www.frontierdesign.com 
SEE OUR HOLIDAY COUPON OFFER! 

TO ORDER or FIND OUT MORE 

800.928.3236 
outside USA 603.448.6283 
www.frontierdesign.com 

FRONTIER 
DESIGN 
GROUP 

WaveCenter/PCI and Dakota are trademarks of Frontier Design Group, LLC. All other trademarks and registered trademarks are the property of their respective holders. 



LSR28P 

extreme high and low ends. If you’re 
unfamiliar with these speakers, it would 
be easy to overcompensate by adding 
too much high end and rolling off too 
much low end, resulting in mixes that 
sound thin and brittle on other systems. 
(I advise getting to know your monitors 
intimately before doing a mix.) 

I said these monitors sound incredibly 
flat, but now I’m going to tell you that 
the low end sounds incredibly big. 
Somehow, the LSR28Ps pump out bass 
that belies their 8-inch woofers without 
sounding unnatural or affected (hip¬ 

hop and drum ’n’ bass aficionados, take 
note). I attribute the large, warm low 
end to the LDA bass port. A lot of air 
moves out of this port with very little 
resistance, a key factor for proper port¬ 
ing. However, the amount of bass these 
speakers put out is so great that it’s more 
than many small studios need. Using 
the -2 dB low-frequency cut to decrease 
the bass response worked well for my 
room (a -4 dB cut would also be nice). 
Keeping the monitors away from sound¬ 
ing boards, such as walls and corners, 
also helps reduce the low end. 

FREE Guide Saves 
You Time and Money! 

Nothing is more frustrating than 
making CDs or cassettes and finding 
out there’s something wrong with 
your master. DISC MAKERS’ Making 
A Great Master provides insider 
information, as well as common 
sense tips, on preparing an error-
free master on the first try. No matter 
where you record your product, you 
need this 36-page booklet before 
leaving the studio. 

Call Today For Your FREE Guide: 
1-800-468-9353 

www.discmakers.com * info@discmakers.com 

DISC MAKERS 

Bonus 
Offer! ™ 
We ’ll include our 
37 Recording Tips 
brochure, packed 
with advice and 
simple tips on how 
to save big bucks 
in the studio, FREE! 

LISTEN TO THIS 
I used the LSR28Ps while recording and 
monitoring DI bass tracks to Pro Tools. 
I also used them to mix several elec¬ 
tronica projects (mostly drum ’n’ bass 
and trance) as well as an acoustic-
flavored adult-alternative project by 
singer-songwriter Lygia Ferra. The mon¬ 
itors were positioned close to my other 
main near-fields (Haller TRM8s), so 
I could swap back and forth as I mixed. 
This has been said before, but it 

bears repeating: determining whether 
monitors sound good is purely subjec¬ 
tive. I thought the LSR28Ps sounded 
great, but I would shy away from using 
them as my main near-field monitors. 
The LSR28Ps are just too big—in size 
and bass—to use in a standard close¬ 
field position. About five to six feet 
back from the console would be fine, 
but I consider this distance to be more 

▼ 
The LSR28PS pump 

out bass that belies 

their 8-inch woofers. 

midfield than near-field, as my near-
fields are placed about three to four 
feet from where I sit. I would be proud, 
however, to use a pair of these moni¬ 
tors in my studio as midfields. 
Bottom line: the LSR28Ps are solid 

in terms of both sound quality and tech¬ 
nology. A bit more expensive than your 
average powered monitors, they are still 
competitively priced a few hundred dol¬ 
lars less than Hafler TRM8s and several 
thousand less than Genelec 1031As.JBL 
is to be commended on its new sound; 
the company has come a long way. 
The LSR28Ps sound so much Hatter 

than the older JBL monitors, as well as 
many competing models, that some 
folks will have difficulty warming up to 
them. But give them a chance. If you 
haven’t heard JBL’s studio monitors 
recently, have a listen; they’re what flat 
should sound like. 

Erik Hawkins is a musician/producer work¬ 
ing in Los Angeles County and the San 
Francisco Hay Area. Visit him at www 
.erikhawkins.com for more equipment 
chitchat and lips on what’s hot for the 
project studio. 
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We worked hard-really hard-crafting products that are true to the analogoriginals: 

“I used them on drums, vocals, acoustic 

and electric guitars, basses, percussion, 

and full mixes. In every case, I was 

pleased with the results. In fact, during 

the time I spent with the Classic 

Compressors, they became my first-call 

dynamics plug-ms.” 

Mitch Gallagher. EQ. 5/00 

"All the artifacts from my old guy are there 

in that sound. The cymbals, the bass, 

everything's perfect” 

Michael Molenda, Keyboard. 5/00 

"Bomb Factory's plug-ins all have 

phenomenal sound quality and are a dead-

on emulation of these classic processors." 

Jeff Burger. EM. 7/00 

"The company's debut effects are faithful 

software versions of beloved analog 

hardware. In look. feel, and tone, they 

provide some of the dosest-to-analog 

experiences you're likely to have in the 

digital domain." 

Joe Gore, Guitar Player, 5/00 

Bomb Factory was the talk of AES. 

-George Petersen 

“I got the same easygoing compression 

with the same personalities of the vintage 

unit-flaws and quirks included. Bomb 

factory's Classic Compressors represent the 

company’s motto of 'Digital Done Right’ in 

their operation, feel, look and superb 

sound." 

Barry Rudolph. Mix, 4/00 

We spent a month of 18 hour days, 7 day weeks, perfecting just the knee on the LA-2A compressor. 
Making sure it responded just like the original, in all cases, regardless of program material. Equal attention 
(some would say obsession) goes into every aspect of our products. 

And because the user interface of a piece of gear is just as important as the processing inside, we devoted 
unprecedented resources to the design, look and feel of our products. We shot thousands of photographs 
developing our graphic interfaces. We brought back the VU meter, reminding the competition that, hey, 
there’s decades-old standards for meter ballistics. 

It’s what you’d expect from a company that does its work in studios, not cubicles. 

We're honored to be nominated for the TEC award, by far the most prestigious award offered in our 
marketplace. Please use your head, use your ears, and really listen to the nominees before casting your vote. 

Visit www.bombfactory.com for free trial versions 

CLASSIC COMPRESSORS 



HÏE MECHANICS 
SPEED 1.0 (MAC/WIN) 

Change pitch and 

tempo with this 

elegant plug-in. 

By Mike Collins 

A
nyone who works with audio sam¬ 
ples knows how important time¬ 
stretching and pitch-shif ting can 
be in getting your sounds just 
right. Nearly every audio editor 
offers some form of these two 

DSP algorithms, but they are likely to 
be fairly basic and have limited effec¬ 
tive ranges. To address these tasks 
more professionally. Wave Mechanics 
has released Speed, an AudioSuite plug¬ 
in that lets you change the pitch, length, 
and tempo of your audio files. It’s one 
of only a few dedicated programs that 
offer these features, and it can be just 
the right tool in many situations. 

Speed doesn’t require that you have 
any TDM hardware—all you need is 
Pro Tools or other software that 
supports the Digidesign AudioSuite 
plug-in standard (Emagic’s Logic 
Audio, for example). I tested Speed 
using Pro Tools 5.01 on a Power Mac 
9500 with a 300 MHz Crescendo G3 
processor upgrade card loaded with 
192 MB of RAM. Among the plug-in’s 
several user interfaces is the Simple 
control panel, which makes working 
with Speed nearly automatic. You can 
also switch the display to the Calcula¬ 
tor or Graphical screen (more on 
those features later). 

SPEED ZONE 
To use the plug-in, first select an audio 
range in the Pro Tools Edit window, then 
choose Speed from the AudioSuite 
menu. The default control panel, 
Simple, will appear (see Fig. 1). The 
Preview button at the bottom of the 
window lets you audition the current 
tempo and pitch settings (the default 
settings signify no change to your 
audio). Clicking on the Process button 
initiates DSP processing of your selected 
audio and saves the results to disk. 

FIG.1: Speed's Simple control panel, one of the plug-in's several interfaces, has knobs for 

controlling a sample's pitch and tempo. The Preview feature is an excellent way to get an idea of 

how the processing will sound. 

You use the Speed Control knob 
(on the left) to change tempo with¬ 
out altering pitch, and the Pitch Con¬ 
trol knob (on the right) to change 
pitch without altering tempo. You 
can also click on the displayed value 
and type in a new setting. Both Speed 
Control and Pitch Control have dif¬ 
ferent modes, which you select by 
clicking on the small white triangular 
Mode Select tabs in the middle of the 
window. 
Speed Control has two modes: 

Tempo and Length. A Tempo setting 
above 100 percent increases the 
tempo, and a setting below 100 per¬ 
cent reduces the tempo. For exam¬ 
ple, a Tempo setting of 200 percent 
will result in a tempo twice as fast as 
the original, and a setting of 50 per¬ 
cent will give you a tempo half as fast. 
(Settings for Tempo and Length 
range from 50 to 200 percent, with 
a resolution of six decimal places in 
Simple and Calculator mode and 
three decimal places in Graphical 
mode.) In Length mode, higher set¬ 
tings lengthen a selection, resulting 
in a slower tempo, and lower settings 
shorten the selection, creating a 
faster tempo. As with Tempo mode, a 
100 percent Length setting has no 
effect on the audio. 
Pitch Control has three modes: 

Cents, Semitones, and Percent. Both 
Cents and Semitones let you shift your 
audio a maximum of one octave in 
either direction. Percent mode uses a 
frequency ratio to define the change; 
a value of 100 percent, for example, 
won’t modify the pitch. (Settings range 
from 50 to 200 percent.) This mode 
resembles the pitch-ratio control of 
older hardware pitch-change devices 
and can compensate for the pitch 
change produced by sample-rate 
conversion. 

BY THE NUMBERS 
Like the Simple screen. Speed's Calcu¬ 
lator control panel (see Fig. 2) offers 
speed and pitch controls: Pitch Calcu¬ 
lator and Speed Calculator. Each has 
two modes. Pitch Calculator’s Key 
mode transposes music between spe¬ 
cific keys, and Tuning mode converts 
audio from one tuning reference to 
another (for example, A 440 to A 438). 
Just enter the original key or tuning 
reference in the Original field and the 
desired key or tuning reference in the 
Modified field. 
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www . marsmusic. com 
You've Heard Of The Mars Music Superstore you ve neara  ur me iviars iviusic ùuperstc 

Now Log On To The Mars M 

^^^UPERSITE! 
Music 

Guitars & Gear 

Drums & Percussion 

Band & Orchestra 

Specialty Instruments 

Vintage Instruments 

Recording/Live Audio 

pJ/Lighting/Karaoke 
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Books & Videos 

keyboards 

Accessories 

Products in Stock 

Musician’s Forum 

Log on for the 

superstore near you 

Log on often, we’re 
just warming up 

ds 
To Choose From 
Alesis, Fender, Gemini, Gibson, JBL, Pearl, Mackie, 

Roland, Shure, Tascam, Yamaha and more. 

r 
SHIPP'^ 

FREE CADENCE ROCK & ROLL BRIEFCASE with mail in rebate, 
on all orders over 5250 * 

PL $139 Value www. marsmusic. com/free2 offer valid online only 
•Offer expires 12/15/00, excludes Korg, Roland, VOX, Marshall 
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COMPUTERS EOR MUSIC 
We sweat the details, you make the music! 

Deliberately Better 

toll-free 866-WAVEDIGI 
www.wavedigital.com 

pre-configured and optimized for: 
Cakewalk • Cubase VST & Nuendo • Digital Performer • DigiOOI 
Frontier • Logic Audio • MIDIManIM-Audio • MOTU • Pro Tools 
Only the best components - Apple • Intel • Adaptec • Seagate 

Microsoft OEM .. ._ 
Systemi Builder 
Program- w£„e,S» « Authorized Reseller 

SPEED 

Speed Calculator offers Tempo and 
Length modes. In Tempo mode, type a 
new bpm value in the Modified field; 
then click on the Preview button to 
audition the altered tempo and hit 
Process to make the change. Length 
mode lets you stretch or squeeze your 
samples by specifying a new length 
measured in either samples or seconds. 
Length mode also gives you access 

to the Length Copy feature, which is 
displayed on the screen as a curved 
arrow. You can use Length Copy to 
make several audio regions identical 
in length—a useful tool when working 
with drum loops. First select the region 
with the desired length, then click on 
the Length Copy arrow. The selected 
region’s length will appear in the Mod¬ 
ified Length field. Next select the 
region whose length you want to 

The Graphical control 

panel is handy for 

creating accelerandos 

FREE FREE FREE FREE FREE FREE FREE 

FREE DEMO VIDEO WHILE SUPPLIES LAST 

KOH 
MIVI ¿4vbo((erf 

áuihir fr 

— —* ”” % 

[ike ndHinffydu ve 
ever keard be^re. 
While supplies last, get your FREE 
demo video of the Axon AX-100. 
Email your name/address/phone to 
axonvideo@musicindustries.com 
or call 1-800-431-6699. Visit our web 
site www.musicindustries.com 

and decelerandos. 

change. The Original Length field will 
show the region’s length, and the Per¬ 
centage Change field will indicate the 
difference between it and the desired 
length. Click on the Process button to 
make the change. 

BEND AND STRETCH 
Speed’s secret weapon is the Graphical 
control panel, which offers an easy way 
to insert pitch and timing changes at 
any point in your audio file. It’s also 
handy for creating accelerandos and 
decelerandos. This screen displays a 
visual representation of the audio wave¬ 
form, overlaid with two horizontal 

Speed 

Minimum System Requirements 

Mac: PPC 604e/200; 128 MB RAM; 

Mac OS 8.6; Digidesign Pro Tools 

or Digi 001 

PC: Pentium II/300; 128 MB RAM; 

Windows 98/NT; Digidesign Pro Tools 

or Digi 001 
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BAND-IN-A-BOX 9.0 IS HERE! 
INTELLIGENT MUSIC SOFTWARE FOR YOUR PC OR MAC! 

AUTOMATIC ACCOMPANIMENT HAS ARRIVED! The award-winning Band-in-a-Box 
is so easy to use! Just type in the chords for any song using standard chord 
symbols (like C, Fm7 or C13b9). choose the style you'd like, and Band-in-a-Box 
does the rest... automatically generating a complete professional quality five 
instrument arrangement of piano, bass, drums, guitar and strings in a wide 

ADDITIONAL FEATURES 
IN VERSION 9.0 This major new upgrade to band-in-a-box INCLUDES OVER 50 NEW FEATURES! We’ve added an 

intelligent style selection wizard which shows you what styles 
would work best in your song, highlighting all styles that have a 
similar tempo and feel. Guitarists will love the guitar 
enhancements, tablature display, and a great automatic feature 
that creates a pro quality guitar chord solo to any melody, 
displayed perfectly on the guitar fretboard. There’s a new 
Big Lyrics Window with selectable font and size, and a 
Big Piano Window that displays a piano with large size keys 
and optional note names. ’Jazz Up’ the chords, ‘Jazz Down' the 
chords quickly changes from Pop/Rock type chords to Jazz 
type chords. And much more... 

variety of popular sty les. 
OVER 150 STYLES INCLUDED: Jazz, Latin, Waltzes, Pop/Rock, Classical, Country, Folk, Ethnic. 
Euro-Tek, Fusion, Blues, Unplugged, Praise and Worship, and more! 

AUTOMATIC SOLOING. Simply select the soloist you 'd like to hear and play with (from over 100 
available) and Band-in-a-Box 9.0 will create ó play a solo in that style, along to any song! This is hot! 

AUTOMATIC SONGS. Compose a new song in the style ofy our choice, complete with intro, chords, 
melody, arrangement & improvisation. You can go from nothing to a completed song in one second! 

STANDARD MUSIC NOTATION and leadsheet printout of chords, melody and lyrics. Enter your songs 
in standard notation & print out a standard lead sheet of chords, melody and lyrics. 

AUDIO TRACK. Add vocals or any instrument to your Band-in-a-Box song. 

NEW IMPROVED GUITAR SUPPORT. Generate a guitar chord solo - from any single note melody; 
Guitar tablature - on screen or print out notation complete with Guitar TAB. 

RIG LYRICS WINDOW. Great for sing-alongs and Karaoke! 

BUILT-IN SEQUENCER Allows YOU TO RECORD OR EDIT MELODIES. 

BUILT-IN SlYLEMAKER'". You can create your own 5 instrument styles using the StyleMaker 
section of the program. 

AUTOMATIC HARMONIZATION. You can select from over 100 harmonies to harmonize the melody 
track, or harmonize what you play along in realtime. Playalongin “SuperSax" harmony, or 
harmonize the melody with "Shearing Quintet " Create your own harmonies or edit our harmonies. 

FIRST-TIME PURCHASE ( includes bonus software Slow Blast ! - Windows® version only) 
Band-in-a-Box Pro Version 9.. $88 

Includes Version 9. Styles Disks 1-3. Harmonies Disk I, Soloist Disk Set / + Melodist Disk Set 1. 

Band-in-a-Box MegaPAK Version 9- ■ ■ $249 
The MegaPAK contains "the works "-Version 9 PLUS Styles Disks (1-23). all Soloist Disks (1-9). 
Melodists (/. 2). The MIDI Takebook 6 PowerCuide instructional CD-ROM. 

UPGRADE from Version 8... $49 • from Version 7 or earlier or crossgrade... $59 
Includes Band-in-a-Box 90 upgrade. Styles Disk 19. Soloist Disk Set 9 ó Melodist Disk Set 2. 

MegaPAK UPGRADES from Version 8... $149 • from Version 7 or earlier or crossgrade... $159 
ADD-ONS FOR BAND-IN-A-BOX: Styles Disks each $29 
NEW! Styles Disk 23 - Contemporary Country • NEW! Styles Disk 22 - 60's British Invasion 
NEW! Styles Disk 21 - Top 40 • NEW! Styles Disk 20 - Southern Gospel 

Styles Disk 19 - Requested • #18 - Praise and Worship • #17 - Unplugged • «16 - All Blues • «15 - Nashville Country 
«14 - Jazz/Fusion jazz rock fusion styles • #13 - Euro-Tek dance/pop/Techno • Styles Disks #4-12 

Soloists Disks NEW! Soloist Disk Set #9 - Blues Guitar, Country ñaño & More... $29 

HOT NEW SOFTWARE PROGRAMS FROM PG MUSIC! 
NEW! OSCAR PETERSON MULTIMEDIA CD-ROM (for Windows®). . .only $79 95 
.Multimedia Performances. Transcriptions. Autobiography. Photo Gallery. Discography & More! Jari piano legend Oscar Peterson brings an exciting new level of artistry to the Multimedia experience in this signature CD-ROM. 

This rich treasury integrates interactive audioAisual performances with on-screen piano display and notation. You can see and study 

exactly what the master is playing! Join Oscar for a musical journey through his life and career. There's also a comprehensive 

Multimedia autobiography loaded with audio and video clips PLUS exclusive photographs from Oscar Peterson's private collection. 

NEW! OSCAR PETERSON NOTE FOR NOTE (Companion book /audio CD) .. only $39-95 
Transcriptions of Classic Recordings: (h er 200 pages of music PLUS performances on audio CD! 

NEW! Jazz Piano Masterclass CD-ROM: Vols. 1 & 2 (for Windows®)... each $29 or both for $49 

Master jazz pianist Miles Black is your teacher in a multimedia software program designed to illustrate basic skills to the beginning pianist while 
enhancing the skills of more advanced pianists. You’ll study over 60 topics such as Roots and Shells, Block Chords, Stride ñaño. Playing the Blues, 

Scales, Common Progressions. Improvisation and more. All lessons are accompanied by practice exercises, backing tracks, further illustrated with 11 tunes 

included in the program. Interactive audio lessons with on screen piano display and notation let you see and hear exactly what Miles Black is playing. 

NEW! Jazz Guitar Masterclass CD-ROM: Vols. 1 & 2 (for Windows®)., each $29 or both for $49 

Master jazz guitarist Oliver Gannon is your teacher in this software program designed to illustrate basic skills to beginning guitarists while enhancing 
skills of more advanced guitarists. Study over 60 topics such as Chord Voicings, Inversions, Right Hand Techniques, Comping, Scales, Modes, 

Arpeggios, Common Progressions, Improvisation and more. All lessons are accompanied by practice exercises, backing tracks, further illustrated with the 

included 10 tunes. Interactive audio lessons with on screen guitar display and notation let you see and hear exactly what Oliver Gannon is playing. 

NEW! Master Jazz Guitar Solos Volume 1 (for Windows®)... only $49 

Full featured program includes over 50 tunes with jazz guitar solos in the style of the great Jazz Guitarists (Joe Pass, Pat Metheny, John Scofield and 

others). What a great way lo learn jazz guitar soloing! Let a mister show you solos in the styles of the greats. All tunes are done in MIDI formal with a 

complete band arrangement (drums, piano, bass, guitar). Watch and learn the tunes as they play on the guitar fretboard, notation and tablature. Slow the 

music to the tempo you want, or step through the solo note by note. 

NEW! Master Flatpick Guitar Solos Volume 1 (for Windows®)... only $49 

Full featured program including 50 tunes with guitar flalpick solos in styles similar lo Doc Watson, Jerry Reed and others. Since guitar is such a visual instrument, it is easiest to learn by watching the on-screen guitar as a flatpick master plays these great solos. Slow the music lo the lempo you want, or 

step through the solo note by note. View or print out the material in notation and tablature. 

NEW! PowerTracks Pro Audio 6... only $29 

POWERTRACKS PRO AUDIO now offers support for multiple sound 
cards and professional multi-line recording cards, allowing yon to 

simultaneously record and play back up to 16 digital audio inputs and 
outputs for maximum flexibility and high-quality results. The unique 
PowerTracks Pro Audio JukeBox feature has been enhanced with new 
dedicated controls, offering next song, previous song. stop, and start 
buttons (wiiich combine to allow for complete custom control of Jukebox 
sessions). It even has stop between songs and play on command features 
to control pauses between songs - a must-have" for live performances 
Additional features include expanded 16 track mixer window, an enhanced 
guitar fretboard, single track exporting, and more! We've also added six 
incredible new audio plug-ins. Perfect recordings with these studio quality 
effects: Pilch-Shift, De-Ess, Auto-Wah, Exciter, Enhancer, and Hum Filter. 
PowerTracks Pro Audio 6.0 for Windows®. $29 
Includes PowerTracks 6 ♦ PowerCuide CD-ROM video; 2 CD-ROMs 
PowerTracks Pro Audio PowerPAK Plus $59 
PowerTracks 6. PouerCuide CD-ROM, MultiTracks Vols 1, 2 & SfovBlast! 
Upgrade to Ver.6 $19 • Upgrade PLUS Vol. 2 MultiTracks $29 
Upgrade to PowerTracks PowerPAK Plus . $39 
Includes PowerTracks 6 & both Volumes I &2 MultiTracks CD-ROMs. 

New Version. 
Cool Features. 

Same Low Price! 
"Solid sequencing 

at an unbelievable 
price ” Electronic Musician 

DIGITAL AUDIO 
1 . X . All 1.1 A 

NEW! ShmBlast! for Windows®... $19 95 
Bonus software included with your first-time purchase of Band-in-a-Box or 
PowerTracks Pro Audio PowrrPAK PLUS SlovBlast! slows down the 
musk in your coUection! You will play along or transcribe your favorite riffs 
and tunes al your own speed instead of trying to catch everything at full pace. 
You can mister difficult phrases with ease SlovBlast! creates studio quality 
sound without changing the original pitch. Currently for Windows 95,98 & NT 

Multimedia & Pianist Performance Series $49 
MULTIMEDIA PERFORMANCE 
SERIES CD-ROMS each $ i9 

THE BLUES GUITARIST 
Hot session players perform grrai sounding blues 
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SPEED 

FIG. 2: Transposing a file in the Calculator control panel is a breeze—just enter the existing key in 

the Original field, then type the desired key in the Modified field. The Change field shows the 

difference between the two keys in cents. 

“graph” lines (see Fig. 3). The white line 
controls tempo/speed, and the blue 
line controls pitch. (Both are initially 
set to have no effect.) Clicking on the 
Mode Select tabs calls up multiple dis¬ 
play options, much as they do in the 
other modes. 
Editing in the Graphical window is 

very similar to editing automation data 
in Pro Tools. Click on an existing point 
(shown as a tiny square) and drag it to a 
different location to adjust pitch or tim¬ 
ing. To create a new point, click on the 
display at the desired location. You can 
delete any point (except the start and 
end points) by Option-clicking on it. If 
one line obscures the other, Control¬ 
click to bring the hidden line to the 
front. Be careful not to drag a point to 
a new value or insert a new point when 
you Control-click on the line. The pro¬ 
cess works fine with a little practice. 
Shift-clicking or Command-clicking 

on a point will constrain it to vertical 
or horizontal movement, respectively. 
Whenever you select or move a point, 
its speed- or pitch-change value is 
shown beneath the waveform dis¬ 
play, along with its time position (in 

ill The Sound You've Never Heard 
882 

uuu 

Tel: 714. 897. 6766 Fax: 714. 896. 0736 Web: www.bbesound.com 
In Canada Please Contact Sounds Distribution Tel: 416. 299. 0665 

"The BBE Gan be a real life saveT^hen dealing with poor 
quality source '¡‘ha teria I, whether it be in film/video or broadcast 

pftjduction, mastering or tape duplication chains." George Petersen 
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Take it from the top with Phrazer™, the new audio software 
from BitHeadz that takes loop composition to the next level. 

Phrazer is the real-time audio loop sequencer Mac users 
have been waiting for. Powerful pitch and tempo matching 
algorithms, built-in sample editing, and on-board digital 
effects provide total control of you r sound. 

The power of multi-track digital audio and MIDI has finally 
been integrated into the most comprehensive loop-based 
production software ever. 

.. 

• Import Acid™ libraries. Unity DS-I, and CD Audio 
• Pla>' AIFF. Sound Designer II, and wave samples 
• Record your own samples and loop them 
• Create with over 300 MB of included loops 
• Import and assign multiple loops and DSP effects to each track 
• Stream audio from hard-disk or load audio into RAM 
• Gate tracks using QWERTY keyboard or MIDI controller 
• Get maximum performance with Velocity Engine optimization 
• Use ASIO, DirectConnect, MAS, ReWire, or Sound Manager 
• Edityour samples for fine tuning audio files 
• Render or Record entire mixes to disk 

B [ÎÎIUÎI-HII hi öitheaöz cam 
All trajerais art the sole proper^ oí the« mpetlnc 



SPEED 

FIG. 3: In the Graphical control panel, you can change pitch and tempo by creating "handles" for 

the parameters and dragging them to new positions. The current parameter values appear beneath 

the waveform display. 

either seconds or samples). You can 
also type specific pitch and time values 
directly into the fields. 

IN ACTION 
Speed is not the tool to use for vocals: 
changing a sample’s pitch moves the 
formants as well as the rest of the 

WAVE MECHANICS 
Speed 10 (Mac/Wm) 

time-compression/pitch-shifting 

AudioSuite plug-in 

$495 

FEATURES ■■■■ 

EASEOFUSE ■■■■■ 

AUDIO QUALITY ■■■■ 

VALUE ■■■■ 
1 2 3 4 5 

PROS: Excellent preview feature. Flexible 

graphical control panel. 

CONS: No option for preserving formants. 

Available only in AudioSuite format. 

sound (although that’s not the case 
with tempo). Formants are the char¬ 
acteristic resonances of a human voice 
or musical instrument. Formant fre¬ 
quencies remain constant regardless 
of which pitch you sing in or what note 
you play on your guitar. Ideally, mov¬ 
ing the formants would be optional, 
but Speed always moves them when it’s 
processing the pitch. Also, increasing 
or decreasing an audio file’s tempo 
speeds up or slows down any vibrato 
in a telltale way, a problem that no 
time-compression software has solved. 
I recorded acoustic guitar arpeggios 

from the bottom F upward. When I 
moved the pitch down by one semi¬ 
tone from F to E, the sound was per¬ 
fect. When I moved it to E-flat, 
however, the instrument did not sound 
completely natural, though it might 
have fooled some listeners. The 
imperfection became more noticeable 
when I lowered the pitch to D; and at 
D-flat the sound was too unnatural 
to use—the timbre took on an 
uncharacteristic buzz, although there 
were no sound glitches. When I raised 
the pitch four semitones, the guitar 
sounded as though I were using a capo, 
but transposing five or more semi¬ 

tones produced an unnatural sound. 
I also used my acoustic guitar to com¬ 

pare Speed's time-stretching capabili¬ 
ties with those of the standard Pro Tools 
AudioSuite plug-in. Speed introduced 
minimal artifacts into the processed 
sound over the entire 50 to 200 per¬ 
cent range, and I preferred its sound to 
that of the Pro Tools equivalent. 
Next I recorded a drum pattern con¬ 

sisting of bass drum, snare, hi-hats, and 
congas. The groove sounded perfect 
all the way from 50 to 200 percent of 
the original tempo. To test the pitch¬ 
shifting, I highlighted two bars of drums 
and clicked on Preview, and as the 
sound looped I moved the Pitch Con¬ 
trol knob. Again, the drums sounded 
unnatural if I shifted them more than a 
few semitones down or 3 or 4 semitones 
up. However, the unnatural quality pro¬ 
duced by extreme stretching or shifting 
could suit your purposes. I time-
stretched the same audio selection with 
both Speed and the standard Pro Tools 
time-stretching plug-in. Speed definitely 
won out—barely any audible artifacts 
were introduced into the sound. 

SIMPLICITY ITSELF 
Speed’s documentation is brief but 
adequate—after all, this is not a very 
complex piece of software. The manual 
mentions a couple of applications 
(such as shortening a 35-second com¬ 
mercial to 30 seconds), but a few more 
examples would have been beneficial. 
Wave Mechanics’ Web site offers little 
more than the manual, although its 
up-to-date problem list may prove help¬ 
ful. The software’s copy-protection 
scheme requires a key disk, so you’ll 
need to keep a floppy on hand. Speed’s 
Simple control panel couldn’t be more 
intuitive, which is exactly what you 
need for a busy Pro Tools session. The 
Calculator screen is very useful when 
you know what settings you need, and 
the brilliant Graphical window lets you 
apply detailed changes to different 
parts of your audio. 

Speed is ideal for trying out ideas in 
Pro Tools with any kind of audio material. 
I appreciate Speed's capabilities more 
with each use. I wouldn’t run a Pro Tools 
session without it. 

Music-technology consultant Mike Collins 
lives in London, where he plays guitar, 
writes and produces music, teaches music 
technology, and writes for magazines 
around the world. 
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T-COMP 

Transparent dynamics 

processing with 

tube-saturation circuitry. 

By Michael Cooper 

T
he MindPrint T-Comp stereo 
tube compressor is a hybrid 
design employing both solid-state 
and tube circuitry. Additionally, 
the unit provides a control for 
adjusting the amount of drive 

sent to the tube, letting you fine-tune 
the tube saturation and thus dial in a 
range of tones from clean to distorted. 
The 1U rack-mountable T-Comp uses 

THAT VCAs to control gain levels. It 
is also strictly a soft-knee compressor. 
You can use the T-Comp as either a 
stereo or dual-mono processor, and it 
provides both manual and semiauto¬ 
matic modes of operation. 

CHANNEL CROSSING 
The T-Comp crams a host of useful 
controls and LEDs onto its nicely 
organized and attractive front panel. 
Each channel offers separate, continu¬ 
ously variable rotary knobs (without 
detents) for input and output levels, 
threshold, ratio, and attack- and 
release-time settings. The knob settings, 
though, are hard to discern in low light 
or at more than an arm’s length away. 
A Link button enables stereo opera¬ 

tion, in which the left channel’s 
threshold, ratio, attack, and release set¬ 
tings control the processing for both 
channels. This feature works well and 
keeps stereo imaging rock solid. An 
LED illuminates whenever you depress 
the Link button. 
Each channel also sports its own 

bypass switch. When a channel is by¬ 

passed, the input control remains 
active; however, the output-level con¬ 
trol is disabled, as it should be. When 
the unit is turned off, the inputs 
become hardwired directly to the out¬ 
puts—a nice safety net for live and 
broadcast applications. 
With processing switched in, the pro¬ 

cessed signal’s output level can be 
increased to roughly equal that of the 
unprocessed signal. This operation, 
called makeup gain, allows critical A/B 
comparisons of your starting material 
with what you ended up with. (The 
input-level controls are active regard¬ 
less of whether the unit is bypassed.) 
Maximum input and output levels 

are 20 dB, which is a little on the wimpy 
side. However, input (and output) 
knobs attenuate to -oo in full counter¬ 
clockwise position, allowing plenty of 
compensation for use with hotter 
equipment (although possibly at the 
expense of signal-to-noise ratio). 1 wish 
the level knobs were screened in deci¬ 
bels instead of in arbitrary numerals of 
1 to 8, to assist in proper gain staging. 
There are no unity-gain hash marks on 
these knobs, either. My tests with an 
oscillator, though, indicated that unity 
was roughly at the noon position for 
both knobs. 

COMPRESSING ON 
The T-Comp’s threshold range varies 
from +2 to -28 dB, slightly favoring 
semipro operating levels. You can turn 
down the input level if you can’t get 
the threshold high enough, but then 
you risk decreasing the signal-to-noise 
ratio. For tracking purposes the input 
level and threshold ranges are usually 
quite adequate; using the T-Comp as 
a stereo bus or mastering compressor, 
however, could be a little dicier, 
depending on your gear’s output level. 
The T-Comp’s wide-ranging attack, 

release, and ratio controls provide 
excellent flexibility. Most of the ratio 
knob’s turn is devoted to lower ratios. 
(Once you’re past 10:1, additional 
compression through higher ratios 

becomes increasingly less noticeable 
on all compressors.) The T-Comp pro¬ 
vides high ratios for limiting, although 
there is understandably some overshoot 
(that is, the unit does not do brickwall¬ 
type limiting). 
An adaptive circuit can also be 

switched in independently for each 
channel. This is similar to the auto¬ 
mode circuitry found in some com¬ 
pressors, except that the attack and 
release manual control settings still dra¬ 
matically influence the compressor’s 
response. Nevertheless, the adaptive 
mode smooths away any pumping that 
less-than-optimal manual settings might 
otherwise produce. Switching in the 
adaptive mode after setting ballpark 
manual settings yields the best residts. 
The adaptive function lacks a status 
LED to indicate that it is switched in, 
but that’s a minor gripe. 
The T-Comp also features a filter 

switch (with LED) for each channel. 
This inserts a highpass filter, set at 
300 Hz, into the compressor’s side¬ 
chain. The idea is to roll off the bass 
frequencies in the sidechain so that the 
T-Comp responds primarily to mids 
and highs—a technique that is espe¬ 
cially useful for putting a lid on soaring 
vocals. However, a preset filter band 
cannot provide nearly as much flexi¬ 
bility and power as do sidechain inserts, 
which the T-Comp regrettably does not 
offer. The lack of sidechain inserts pre¬ 
vents the unit from performing more 
exacting “frequency-conscious” tasks 
such as de-essing and debooming. 

TUBE JOB 
Perhaps the T-Comp’s most intriguing 
feature is its tube-saturation circuit, 
which employs two 12AX7A tubes, each 
positioned after the VCA (that is, post¬ 
compression) on both channels. Inde¬ 
pendent Tube Sat controls—one for 
each channel—allow you to adjust how 
hard each tube is driven into satura¬ 
tion. (Note that the threshold knob’s 
setting also contributes to the amount 
of tube saturation produced.) As the 

The MindPrint T-Comp stereo tube compressor offers a tube-saturation circuit in addition to its VCA-based, solid-state topography. 
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T-COMP 

The T-Comp's rear panel provides Neutrik combo balanced XLR/'/<-inch TRS input jacks, both 

balanced XLR and unbalanced '/.-inch output jacks, and balanced/unbalanced '/«-inch inserts. 

tube is driven harder, distortion in¬ 
creases from 0.1 to 10 percent, and an 
increasing treble boost (maxing out at 
2 dB) is applied from 4 to 22 kHz. 
A multicolored Lift also transitions 
from green to yellow to red as satura¬ 
tion increases. (This same LED shines 
green when a compressor channel is 
switched in.) 

METERS AND MODS 
The T-Comp’s metering is exceptional. 
Separate 6-segment, multicolored LED 
meters for each channel can be 
switched globally to display either input 
or output levels. In addition, separate 
high-resolution, 12-segment LED meters 
show gain reduction for each com¬ 
pressor channel. 
A power switch (with associated LED) 

and an analog/digital input switch 
complete the unit’s front panel. Lest 
there be any confusion, the T-Comp is 
an all-analog device: the digital input 
setting lets you send digital signals 
through the optional DI-MOD con¬ 
verter ($249), which installs on the 
T-Comp’s rear panel. 

My review unit wasn’t outfitted with 
the DI-MOD, but here’s the skinny just 
the same. The DI-MOD provides 24-bit 
Crystal A/Ds and D/As for bringing 
digital signals into the T-Comp’s ana¬ 
log world through stereo S/PDIF 
inputs on RCA connectors. This same 
option is found on MindPrint’s EnVoice 
processor, so you can freely swap it 
between units. The converters sport a 
104 dB dynamic range—not bad for 
such a low price. However, dither and 
word-clock I/O are not provided. The 
DI-MOD can operate at 44.1 or 48 kHz, 
and an LED illuminates to show digital 
sync lock. 

IT’S OFF TO WORK I/O 
From its rear panel the T-Comp 
accepts either balanced or unbalanced 
signals straight out of the box. Combo 
jack inputs accept XLR and TRS/ 
mono X-inch plugs for L/R inputs. 
Separate XLR and TRS jacks provide 
outputs for each channel. 
Note that pin 2 of the XLR and the 

phone jack’s tip are hot. If you insist 
on taking an unbalanced signal into or 
out of the T-Comp through an XLR 
connector, you must shunt pins 1 and 3 
together. Thankfully, there’s no need 
for that hassle—inserting a mono 
phone plug into an input or output 
automatically switches the unit to 
unbalanced operation. You can even 
use the XLR and TRS outputs simulta¬ 
neously, so as to split the signals to two 
destinations (that is, as long as both 
outputs are balanced). This operation 
could prove useful in situations where, 
for example, you want to route the 
same signal to two separate mixer chan¬ 
nels for different EQ treatments. 
The T-Comp also provides X-inch 

TRS insert points on its rear panel, 
allowing you to insert an equalizer or 
other processor directly into the audio 
path before the VCAs. (Remember that 
this operation is different from insert¬ 
ing a processor into the sidechain.) 
With the DI-MOD installed, the inserts 
also let you patch additional analog 

gear between the converted S/PDIF 
signal and the T-Comp’s compressor 
section. (Of course, even without the 
DI-MOD installed, you can daisy¬ 
chain other gear ahead of the T-Comp 
to achieve essentially the same re¬ 
sults.) A detachable 3-prong AC cord 
and ground lift switch complete the 
T-Comp’s rear-panel assets. 

IN SESSION 
I first tested the T-Comp with a 
strummed acoustic guitar. I dialed in a 
2.5:1 ratio and was pleased with how 
transparently the unit achieved 4 to 
6 dB of gain reduction. There was nei¬ 
ther dulling of the guitar’s timbre nor 
any audible pumping or breathing. The 
only downside was that the unit is quite 
noisy, adding roughly 12 dB of noise 
at unity gain—and that was with the 
tube-saturation function turned all the 
way down. 
Except for the noise problem, the 

T-Comp was great on vocals. I easily 
attained 8 dB of gain reduction on a 
vocal track without introducing any 
audible amplitude-modulation artifacts 
(pumping, for example). 
The T-Comp was equally transparent 

on a snare-drum track during a rock 
mixdown session. Set to a 3.5:1 ratio, 
10 ms attack time, and 100 ms release, 
the unit delivered a fantastic “power 

I '-Comp Specifications 
Inputs (2) balanced combination XLR/X" TRS 

Outputs (2) balanced XLR; (2) unbalanced %” 

Other Inputs (2) balanced/unbalanced %" inserts 

Maximum 1/0 Levels 20 dB 

(including inserts) 

Frequency Response 10 Hz-22 kHz (±1 dB) 

Dynamic Range 92 dBA (line in, 0 dB 1/0, compressor in) 

Signal-to-Noise Ratio 96 dB 

Total Harmonic Distortion 0.0008%, line in (10 Hz-22 kHz @ 

(without tube saturation)_ 0 dB input/output 

Compressor 
Type VCA 

Threshold +2 to-28 dB 

Ratio 1:1 to ~:1 

Attack Time 0.1-150 ms 

Release Time 5 ms-2 sec 

Makeup Gain_ 0-16 dB 

Tube Section 
Type (2) 12AX7 

Distortion 0.1-10% (adjustable) 

Treble Boost 0-2 dB (adjustable) between 4 and 22 kHz 

Dimensions 1Ux9.4"(D) 

Weight 7.6 lbs. 
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"I found myself pulling it out for all sorts 

of material — not just vocals but strings, 

drums, sampled Wurly, you name it. Mic 

Modeler never ceased to amaze me." 

> JOHN KROGH, Keyboard Magazine 

"[My engineer Alan Meyerson] had 

experimented with the plug-in on the new 

Ridley Scott film Gladiator for composer 
Hans Zimmer, running the entire orchestra 

through Mic Modeler. For me, he was using 

the Mic Modeler for enhancing string 

samples. 

Hey, don't 
just take 
our word 
for it. 

"...an amazing sculpting and sweetening 
tool." 

> JOHN KROGH, Keyboard Magazine 

"Mic Modeler not only does what the name 

implies, it's just a great all-around 

processor. It's an extremely fast way to 

subtly shape a sound — miked or not—to 

fit better into a track. Way more fun than 

straight EQ." 

> ROB SHROCK, producer/arranger for Elvis Costello, 
Burt Bacharach, Mikaila, Academy Awards 

All I can say is 

that the difference 

was profound and 

wonderful. 

Mic Modeler is 

becoming one of 

my favorite plug¬ 

ins to make everything sound more 

vibrant and interesting." 

> JEFF RONA, Film Composer, Media Ventures 

The AMM-1: All the power of Microphone Modeler in a 
1U rack. Perfect for MDM-based studios. Or use it in 
live performance to get the sound of mies you'd never 
consider bringing on stage. 

"Playing with the 

Proximity and 

Tube Saturation 

controls and 
adding room 

ambiance with 

Waves TrueVerb 
plug-in transformed a cheesy, flat, direct 

recording into a stunning live sound.” 

> ERIK HAWKINS, Electronic Musician Magazine 

"the Microphone Modeler does what 

Antares claims: it provides a cabinet of 

extraordinarily solid sounding virtual mies." 

> ERIK HAWKINS, Electronic Musician Magazine 

"Mic Modeler can be a great way to bring in 

a new color to work with... The cool thing 

about this plug-in is that the tonality 

changes with the strength of the signal, 

so it's like a dynamic EQ of sorts, which is 

definitely a bonus for hard disk 

recording, where things can tend to 

sound flat and one-dimensional.” 

"the AMM-1 [is] more than just a box that 

emulates microphones It's more of a box 

with endless possibilities of tonal and 

timbre combinations... a new way to 

create new sounds...!" 

> DAVID REITZAS, 2 time Grammy winning engineer 
whose clients include Madonna, Barbra, Whitney, Celine, 
Mariah, and numerous Platinum recording artists 

"It proved to be an amazing and powerful 

tool to quickly enhance any mono source 
I could throw at it." 

> JOHN KROGH, Keyboard Magazine 

"this plug-in is an invaluable tool for just 

about any musician, engineer, or producer 

who records with computers." 

> JOHN KROGH, Keyboard Magazine 

"Microphone Modeler is a great tool for 

DAW-based personal studios with limited 

mic resources. It sounds great and is 

perfect for everything from mixing to 

tracking. Microphone Modeler definitely 

gets my vote as one of the most 

innovative plug-ins this year." 

> ERIK HAWKINS, Electronic Musician Magazine 

> BILL GOULD, Producer/Engineer 

’AKES 
WHERE THE FUTURE'S 

STILL WHAT IT USED TO BE 

KEY BUY AWARD 
KEYBOARD MAGAZINE 

Antares Microphone Modeler lets the mies you own 
sound like the mies you wished you owned. Available 
for TDM, MAS, VST, RTAS and DirectX. 

"I turned an acoustic guitar recorded 

with a Fishman pick-up into a AKG 

C12 miked thing of beauty. Wow! 

...Are you sure there's no little guys 

with mies inside there? Pretty 

amazing. Pretty amazing." 

> TED PERLMAN, Producer/Arranger for MTV, 
Chicago, Kaei, The Manhattans 

WINNER 
OUTSTANDING TECHNICAL 

ACHIEVEMENT 
SIGNAL PROCESSING SOFTWARE 
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T-COMP 

pop” snare, bringing up the attack of 
the stick hit and tightening up the shell 
resonance for a crisp and punchy 
sound. By varying the ratio between 
3.5:1 and °o:l (hard limiting), I con¬ 
trolled how much shell resonance con¬ 
tributed to the overall sound. 
The T-Comp also did a very good— 

although not superb—-job as a stereo¬ 
program bus compressor. But although 
there was no obvious pumping when 
the unit was set properly, the sound was 
a tad choked or flattened. I don’t want 
to overemphasize this, however, because 
the T-Comp did a better job in this appli¬ 
cation than most compressors I’ve heard. 
The unit also delivered the goods on 

an overenthusiastic electric bass guitar 
track. I was able to lower the T-Comp’s 
attack time to 0.2 ms to soften the 
track’s attack without introducing any 
pumping. 
Cranking the unit’s tube-saturation 

(Tube Sat) knob on the bass track gave 
mixed results. On the one hand, it fat¬ 
tened the track, making it sound as if 
the amp had been turned up loud and 
the speaker was just beginning to break 
up (in a flattering way). Yet the increase 
in high overtones made minor fret-slap 
sounds obnoxiously present. Make sure 
to use the T-Comp’s tube saturation 

The T-Comp delivered 

a fantastic 

"power pop" snare. 

only on cleanly played tracks, and listen 
closely for emphasized artifacts. 

SATURATED MARKET 
Despite our industry’s mad love affair 
with tubes, glowing glass alone does 
not guarantee the perfect tone for 
every application. Overall, the T-Comp’s 
tube-saturation function was unimpres¬ 
sive, being more akin to a distortion 
pedal than to a high-quality tube pre¬ 
amp. Rather than making tracks sound 
lusher, Tube Sat mostly made them 
sound dirtier. It could be cool for add¬ 
ing grunge to a track, but if you want to 
fatten up tracks while preserving pris¬ 
tine signal quality, the T-Comp’s tube¬ 
saturation feature is not the way to go. 

On a related but less important note, 

MINDPRINT 
¡■Comp stereo lube compressor 

$1,099 

FEATURES ■■■■ 

EASE OF USE ■■■■ 

AUDIO QUALITY ■■■■ 

VALUE ■■■! 
1 2 3 4 5 

PROS: Above-average dynamics process¬ 

ing. Manual and semiautomatic modes of 

operation. Defeatable master/slave-type 

channel linking. Wide-ranging ratio, attack, 

and release controls. Comprehensive meter¬ 

ing. Plug-and-play I/O. 

CONS: Noisy and somewhat lacking in 

headroom. No sidechain inserts. Tube¬ 

saturation function is of limited use. 

the unit’s tube-saturation LED is not 
very responsive. I drove the tube hard 
enough to clearly hear distortion, yet 
the LED remained green (its resting¬ 
state status). 

RANGE OF MOTION 
MindPrint’s T-Comp is a well-featured 
stereo compressor that delivers the 
goods where it matters most—trans¬ 
parent dynamics processing. Unlike 
many competing models, the T-Comp 
did not fall down when pressed into 
processing broadband percussive 
material (stereo mixes, for example). 
However, the unit is quite noisy and it 
lacks the headroom needed for audio¬ 
phile recording applications. Moreover, 
the absence of sidechain inserts pre¬ 
cludes the use of advanced frequency¬ 
dependent processing techniques. 
Unfortunately, the T-Comp’s tube¬ 

saturation circuit has only limited useful¬ 
ness—despite being a featured function. 
The distortion it adds sounds fairly dirty, 
so it’s better as an effect rather than for 
fattening up tracks. Just the same, the 
T-Comp is priced attractively enough to 
warrant serious consideration by budget¬ 
conscious studio owners looking for 
good dynamics control. 

Michael Cooper is the owner of Michael 
Cooper Recording, located outside the beau¬ 
tiful resort town of Sisters, Oregon, at the 
base of the Cascade Mountains. 
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visit us on the web at www.samash.com or call 

1 >8OO»4«SAMAS H 
twenty-four hours a day • seven days a week 

samash com 
FFlCF ns msFnssF Frs^Oi s nn nss n ? ns- F 

Get A FREE 180 Pace Color Catalog! Get A FREE 180 Page Color Catalog! 
Call Toll-Free: 1-800-4-SAMASH 

It seems that every new day brings a new' dotcom music 
retailer claiming to have the best selection and the lowest 
prices. Who a-e these people and where do they come from? 

page full-color catalog featuring thousands of the latest products from all of 
the leading manufacturers - it’s like holding a music store in your hands! 

Use your Sam Ash Credit Card 
and make no payments, pay 
no interest for six months on 
purchases of $500 or more!* 
Call 1-800-4-SAMASH today 
and get a copy of our 180- 1

having to leave the 
privacy of their own homes. 

No other on-line/catalog retailer can offer you the 
incredible selection of musical instruments, pro 
audio and accessories like SamAsh.com. Our huge 
70,000 square foot warehouse is packed with the 
latest and greatest from such leading manufacturers 
as Roland, Korg, Alesis, Yamaha, JBL, Crown, Mackie, 
Shure, Steinberg, Samson, dbx, Fender, and Gibson -
to name only a few! 

Only SamAsh.com offers the benefits of over 76 years of 
service to musicians. The Sam Ash family is committed to 
delivering their world-famous selection, service and famous 
discounted prices to musicians on-line. 

The largest selection of the 
hottest products all at the 
guaranteed lowest prices! 

Every major brand, every top 
model - including some that 
you won't find anywhere else! 

The Best Selection 
Our multi-million dollar inventory means the gear you want 
is always in-stock. And most orders are shipped out the very 
same day! 

Thinking about buying musical equipment? You can buy 
it from a friend, travel to another planet or go with one 
of the most trusted names in the music industry! 

Acoustic, electric, bass - you 
name it, we got it! In-stock and 
ready to ship! 

Our staff is filled with musicians who will make 
sure that you find exactly what you are looking 
for - at the lowest price available. For over 76 
years guitarists have relied on Sam Ash for pro¬ 
fessional advice and service. We created 
SamAsh.com specifically for musicians that want 
Sam Ash style selection, price, service and 

expertise without 

‘No int ?rest/no payments on approved credit. Call 1-800-4-SAMASH for complete details. Some restrictions . 

our return and price policies ■ both are fully detailed on the website or call 1-800-4-SAMASH for full details. 

The Guaranteed 
Lowest Prices Mt Will a 

Everyone claims to have the '**&/ 
lowest prices. But only 
SamAsh.com stands behind their claim 
with the industry’s best price protection policy. Simply put, 
find a lower advertised price from an authorized dealer 
within 60 days of your purchase and well beat it.* 

Personalized Service 
Your complete satisfaction is our only goal. That’s why 
SamAsh.com gives you 45 days to make sure you are totally 
happy with your purchase.* If you ever have a question, our 
call center is staffed by 
actual musicians, producers 

and DJs ready to handle any day satisfaction 
and all questions you might GUARANTEE! 

have regarding our products and services. If you are ever dis¬ 
satisfied for any reason call (516) 932-6400 and an Ash fam¬ 
ily member will be glad to take your call. 



MEDIA ASSISTANCE 
AUDIO PLUG-INS PACK 1 (WIN) 

High-quality effects 

plug-ins, but with a 

high price. 

By Scott R. Garrigus 

haps the reverb, which offers an im¬ 
pressive array of parameters that makes 
it seem a bit overwhelming at first. 

I tested Audio Plug-ins Pack 1 on a Pen¬ 
tium 11/300 MHz machine with 64 MB 
of RAM and Windows 98SE. I tried the 
plug-ins with a variety of host applica¬ 
tions, including Cakewalk’s Pro Audio, 
Sonic Foundry’s Sound Forge, and Stein¬ 
berg’s WaveLab. All four plug-ins per¬ 
formed without a hitch, and they were 
actually fun to work with. 

reated by French programmer 
Vincent Burel, Audio Plug-ins Pack 
1 from Media Assistance is a bun¬ 
dle of four high-quality plug-ins 
provided in both the DirectX and 
VST formats. This twin-format 

design means that you can run these 
plug-ins with just about any PC-based 
host application. Three of the plug-ins 
offer traditional processing functions: 
compression/limiting, equalization, 
and reverb. The fourth one lets you 
“chain" the other plug-ins together as 
you would when patching the signal 
from one hardware-based effects unit 
to another. All of the plug-ins are 
intuitive and easy to use, except per-

IN COMMON 
Like many plug-ins, these resemble 
hardware-based units; to change pa¬ 
rameter settings or modes of opera¬ 
tion, you twiddle onscreen knobs and 
buttons. Fortunately, this isn’t the only 
input method. By right-clicking on any 
adjustable parameter (usually a knob), 
you can open a menu that offers a 
number of other input options. For 
example, you can quickly set a param¬ 
eter to its maximum or minimum value 
or to a number of other common val¬ 
ues (shown as a list). Most important, 
you can enter a precise value directly 
from the computer keyboard. 
The documentation for Audio Plug¬ 

ins Pack 1 is a 42-page, spiral-bound 
booklet that covers the 

FIG. 1: FFX-16lets you chain together any DirectX plug-ins to 

achieve multi-effects processing. 

software reasonably well 
(although the translation 
from German is filled with 
editing mistakes). The 
manual lacks tutorials, but 
it does provide a descrip¬ 
tion of each plug-in along 
with all parameters, and it 
even includes the specifi¬ 
cations for the different 
operational modes of the 
EQ and reverb modules. 
The documentation is also 
provided on the CD-ROM 
in PDF format. Unfortu¬ 
nately, no Help files are 
included with the software. 

PATCHWORK QUILT 
FFX-16 is a plug-in manager 
and virtual patch bay/rack 
that lets you route the 
audio signal through a 
series of plug-ins and then 
save the “virtual-rack” setup 
as a preset (see Fig. 1). For 
example, you can chain to¬ 
gether the limiter, EQ and 
reverb plug-ins and listen 
to the audio being pro-

Audio Plug-ins Pack 

Minimum System Requirements 

Pentium/133; 32 MB RAM; Windows 

95/98/2000/NT; DirectX 5.2 or VST com¬ 

patible host application 

cessed in real time. Moreover, FFX-16 
works with any DirectX plug-ins, not 
just the ones included in Audio Plug¬ 
ins Pack 1. 
Each of the rack’s plug-ins includes a 

Solo and Mute button. You can change 
the position of a plug-in within the rack 
(which changes its location in the 
chain) by simply dragging and drop¬ 
ping the plug-in label with your mouse. 
You can also rapidly switch between 
different variations of your rack setup 
using the eight Memory Store and 
Recall buttons. 
As you add plug-ins to the rack, the 

corresponding editing windows ap¬ 
pear onscreen. Arranging the win¬ 
dows is easy with buttons that tile, 
cascade, minimize vertically, mini¬ 
mize all, open all, and close all win¬ 
dows. Peak meters let you see the 
level of the signal coming into and 
going out of the rack. You can even 
create racks and add them to other 
racks for more complex setups. (By 
the time you read this, a free update 
should be available that lets you save 
presets of individual plug-ins apart 
from the rack or host program.) 

THE EQUALIZER 
EQpro-G3 provides high-quality para¬ 
metric equalization (see Fig. 2). Each 
of three bands provides adjustable filter 
type, frequency, Q, slope, and gain. 
(The presence of the Q, slope, and 
gain parameters depends on the filter 
type selected.) The six filter types in¬ 
clude Lowpass, Highpass, Bandpass, 
Fully Parametric, Low Shelving, and 
High Shelving. The frequency range 
varies depending on the filter type, but 
the full 20 Hz to 20 kHz range is avail¬ 
able overall. 
In addition, EQpro-G3’s frequency 

range depends on the current sampling 
rate, so the frequency range can actu¬ 
ally be adjusted up to 40 kHz if you use 
a 96 kHz sampling rate. The Q (avail¬ 
able for the Lowpass, Highpass, Band¬ 
pass, and Fully Parametric filters) is 
adjustable from 0.666 to 34.605, and 
the slope (available for the Low- and 
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create DVD-Audio disks 

Compile it Mix it 

Burn it 

AUDIO SOFTWARE, INC. 

your master recordings into the bottom window. 
MASS 5.1 accepts the masters as 6 soundfiles or 
as an MLP-encoded file. Just line up the recordings 
in order, and hit the Record button! 

Included in the 
package is a 
Pioneer 
S2O1 DVD-R 
recorder. 

ÆIICR0B0ARD5 
Technology 

Mx51. 
Mixing is 
incredibly 
easy and fun 
with Mx5l. 
Take your 
multitrack 
recording and 
place each 
track any¬ 
where in the 
surround sound field. Mx51 uses Minnetonka's 
unique "Build-Your-Own-Mixer" architecture, 

letting you build a custom mixer in 
minutes. Includes an interface for a 
motorized joystick, letting you FEEL 
Surround Sound as you HEAR it. 

with the MASS 5.1 System 
from Microboards and Minnetonka 

Corporate Headquarters: (952) 556-1600 
Toll Free: (800) 646-8881 • Fax: (952) 556-1620 
Europe: 44-1789-415-898 • Fax: 44-1789-415-575 
Japan: 81-3-3561-2266 • Fax: 81-3-3561-2267 

www.microbcardsproaudio.com 



AUDIO PLUG-INS PACK 

FIG. 2: EQproG3 provides three bands of parametric EQ with adjustable filter type, frequency, Q, 

slope, and gain. You adjust parameters by clicking and dragging onscreen knobs. 

High-Shelving filters) is adjustable 
from 0.4 to 4. As with the frequency 
range, the gain varies depending on 
the filter type, but for the Fully Para¬ 
metric filter, the gain can be adjusted 
between ±36 dB. 
In addition to the parameter con¬ 

trols, EQpro-G3 displays a graph that 
shows the overall shape of the com¬ 
bined filters. You can change the ver¬ 
tical scale of the graph from ±6 dB to 
±60 dB, and you can view the horizon¬ 
tal scale logarithmically (from 10 Hz 
to 12 kHz) or in octaves (from 10 Hz to 

ter suited to limiting than compres¬ 
sion. It would be nice to have more 
control over the processing so the 
plug-in could be used for more ad¬ 
vanced compression applications. That 
would certainly help justify the price 
of the package. On the other hand, you 
must also consider that C-Limiter’s 
sound quality is excellent. Even with 
the compression ratio set at 8:1, the 
gain set at ±24 dB, and the Limit pa¬ 
rameter set to -0.1 dB, I experienced 
nary a hint of distortion in the signal. 

and banks, and mute the plug-in. How¬ 
ever, operating the plug-in becomes 
more complex when it comes to adjust¬ 
ing an existing preset or creating a new 
one from scratch. 

For preset editing, Aphro-Vl provides 
three separate parameter panels, which 
you access through the PG, CP, and 
AC buttons in the main window. The 
PG button opens the Pre-delay & Gain 
Interface window, where you can adjust 
the amount of predelay (0 to 1,000 ms) 
and gain of the wet signal relative to 
the dry signal (-~ to ±6 dB) for both 
channels. I especially like the fact that 
you can set the values independently 
for each channel, and you can reverse 
the phase of the wet or dry signals 
independently for each channel as 
well. That provides some very cool 
time-shifting and quasi-surround 
effects possibilities. 
The Algorithm Control (AC) Inter¬ 

face window is even more impressive. It 
lets you specify up to three early 
reflections and a decay for each stereo 
channel independently or in sync. Each 
early reflection includes controls for 
delay (0 to 1,000 ms), feedback (num¬ 
ber of successive echoes), and fre¬ 
quency response (for adjusting the 
amount of echo damping over time). 
The decay for each channel provides 
the same controls. What’s more, each 
group of early reflections and each 
decay includes an LGD-style screen, 
which lets you view the reverberation 
time or the number of echoes as a 

20 kHz). Unfortunately, the graph is 
only for display purposes; you can’t 
make adjustments bv directly manipu¬ 
lating the graph with the mouse (as 
you can with many other plug-ins). 
That was a bit of a disappointment. 

LIMITED COMPRESSION 
Not much can be said about the C-Limiter 
plug-in (see Fig. 3). It’s probably one of 
the simplest plug-ins you’ll ever use. 
With only four adjustable parameters, 
C-Limiter provides basic compression 
and brickwall limiting. The compres¬ 
sion ratio can range from 1:1 to 8:1, 
and the gain can be adjusted between 
±24 dB. The Velocity parameter con¬ 
trols how quickly the limiter reacts to 
the signal (1 to 100 ms), and the Limit 
parameter controls the highest level 
the signal can achieve through the out¬ 
put (0 to -12 dB). 

C-Limiter provides no adjustments for 
attack or threshold, which makes it bet-

VERBALICIOUS 
The Aphro-Vl reverb plug-in is the most 
complex of the lot (see Fig. 4), but if 
you stick with the included 393 presets, 
it’s quite easy to use. Just click on the 
LCD screen to open the Preset & Bank 
Interface window, select a preset, and 
you’re off and running. You can also 
load and save preset banks from the 
right-click pop-up menu. Buttons on 
the main panel let you quickly com¬ 
pare presets, sequentially select presets 

response curve on a graph. 
Finally, clicking the CP button opens 

the Color Panel window, which lets you 
manipulate the “color” of the reverb 
for both channels (individually or in 
sync). This provides a sophisticated 
type of filtering that you can control 
by selecting a mode of operation 
(Deadening, Tube effect, Resonance’s 
Color, Metal effect, Chord effect, or 
General) and then dragging the mouse 
over a multicolored graph to change 

FIG. 3: C-Limiter essentially provides one function: limiting. Some basic compression features are 

included, but only as they relate to limiting. No attack-time or threshold parameter is provided. 
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¿¿»PEAK" is the award winning 
audio recording, sample editing, mastering, 

and distribution software for Macintosh \ 

You probably own multitrack recording software and a 
sampler or two. Our new release, ¿¿«PEAK 2.5 VST 
integrates easily and inspires boundless creativity. 
You can even use it exclusively as your audio software. 
It also provides the sparkling finish you demand. 

Quickly and easily. 

So if you produce audio for video, TV, film, games, 
the web or great hordes of frenzied, dancing humans, 
then get ¿¿«PEAK 2.5 VST and you will have time 
(and probably $ ’s) to groove right along with everyone else. 

Visit our web site for details on toPEAK 2.5 VST. 
We also have demos to download and brochures for 
you to ponder. Check with your favorite dealer. 

Contact us at www.bias-inc.com or call: 1 800 775-BIAS. 

“Everything you own should be this good.” 

VST is a Trademark of Steinberg Soft- und Hardware GmBH. 

All other logos and trademarks are property of their respective owners. 

We hope they appreciate the free plug. 
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DC 24 Dynamic Controller 
Rane — 

Personal Preference 
Mukilteo, Washington USA tel 425-355-6000 

Rane 
SEE OUR HOLIDAY COUPON OFFER! 

AUDIO PLUG-INS PACK 

the filter’s response curve. It’s difficult 
to explain (the manual could use some 
help in this area); you really have to 
hear it to fully understand what it does. 
Nevertheless, this feature, combined 
with the other elements of Aphro-Vl, 
provides an extraordinary degree of 
control, and the overall sound quality is 
excellent. 

FINAL ECHO 
In terms of performance and quality, 
Audio Plug-ins Pack 1 is a great prod¬ 
uct. The user interfaces are intuitive 
and the sound quality of each plug-in is 
top-notch. Aphro-Vl is one of the most 
flexible reverb plug-ins I’ve seen; it 
offers an extremely high degree of con¬ 
trol over the sound of the reverb effect. 
Unlike the other plug-ins, Aphro-Vl uses 
a more hardware-based approach to 
handling presets and banks from its 
front-panel display. I wish all the plug¬ 
ins handled presets in a more consis¬ 
tent manner. 
Each plug-in also rates well in terms 

of CPU load. As measured in Sound 
Forge, my computer came up with the 
following percentages for each plug¬ 
in: 5 percent for EQpro-G3, 5 percent 
for C-Limiter, and 18 percent for Aphro-
Vl. In addition, a “quick” version of 
Aphro-Vl, which processes the signal 
using half the sampling rate, puts about 
half as much strain on the CPU. In gen¬ 
eral, the modest processing loads 
required by these plug-ins mean that 

MEDIA ASSISTANCE 
Audio Plug-ins Pack I (Win) 

effects plug-in package 

$599 

FEATURES ■■■■ 

EASE OF USE ■ ■■! 

DOCUMENTATION ■■■ 

VALUE ■■■ 
1 2 3 4 5 

PROS: Excellent sound quality. Intuitive 

user interfaces. Extremely flexible reverb. 

Low CPU load. 

CONS: Only basic compression features in 

C-Limiter plug-in. Documentation is weak in 
areas and lacks tutorials. No online help 

files. A bit pricey. 
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FIG. 4: Aphro-VI provides the most features and the greatest flexibility of the plug-ins. It allows 

you to create reverb effects with three adjustable early reflections, decay, color filtering, and 

signal-phase adjustment. 

you can use multiple effects, or even 
racks of effects nested in other racks, 
without overburdening most CPUs. 

Of course, there are a few improve¬ 
ments that would make me happy. 
These include direct filter-graph 

manipulation in EQpro-G3, more 
compression features in C-Limiter, 
better documentation (especially in 
the Color Panel description), and 
online help. 
However, my main concern is the 

price. Even with the superb quality and 
performance the plug-ins provide, 
$599 still seems a bit steep. For less 
money, you could purchase TC Works’ 
DirectX TC Native Bundle, which also 
provides excellent sound quality but 
has a much larger palette of processing 
features, including compression, lim¬ 
iting, de-essing, ducking, graphic EQ, 
parametric EQ and reverb. 
Nonetheless, Audio Plug-ins Pack 1 is 

clearly a high-quality product. If you 
need an extremely flexible, great¬ 
sounding reverb, and you don’t mind 
spending the money, this package is 
worth considering. 

Scott R. Garrigus (www.garrigus.com) is the 
author of Cakewalk Power, the first pro¬ 
fessional guide to Cakewalk ’s Pro Audio, 
Guitar Studio, and Home Studio. He is 
also the publisher of the DigiFreq music 
technology newsletter. 

SRM-80 SIGNAL ROUTER/MONITOR 

MONITORING, MIXDOWN, AND DUBBING 
HAVE NEVER BEEN THIS EASY... 

15 dB Sum 
with VU/PMM 
□nd Peak Hold 

Mix down to, or dub 
between any of four stereo 

devices, A through D 

Monitor the 
console mix or 
any of four 

stereo devices 

Select from three 
speaker pairs 

(one self-powered) 
and trim to equal 

loudness 

Built-In 
High Power 
Headphone 

Amp 

Listening MONO DIM 
Level 

SRM-RU Remote 

The new SRM-80 Signal Router/Monitor makes mixdown — 

and dubbing simple, professional and affordable. 

It provides signal routing and monitoring for four 

stereo devices (such as DAT. cassette. Mini Disc. CD-R. etc.) — 

plus the main console output. Multiple copies can all he made 

simultaneously. And that's only the beginning. 

Monitor using three différent speaker pairs, at the same loudness, 

using our exclusive "set-once" level trims. Speaker button "A" switches 

line-level for driving self-powered monitors: B and C use a high power relay 

to redirect your power amp output to either of the two pairs. 

There’s even a built-in high-power headphone amp. 

A high resolution 80-I.ED meter for precise level calibration 

of all stereo devices. MONO Sum to check for mix problems, a 

DIM button to reduce listening levels during interruptions, and 

more. All live pushbutton functions are also available remotely 

on the optional SRM-Rl. which includes a 10-foot cable. 

Contact us and we'll 

send you a free SRM-80 

data sheet. Ask for our 

new color catalog too. 

FURMAN 
FURMAN SOUND. INC. 

199" South McDowell Bhd. • Petaluma. <194954 

Tel: (707) 763-1010 • ta (707) 763-1310 

e-mail: info@furmansound.com 

Web: wwM.furmansound.com 
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SRC9624 

Changing rates in an 

ever-changing world. 

By David Miles Huber 

■ or those who work largely in the 
digital domain and routinely handle 
all types of digital media and for¬ 
mats, the interfacing of the vari¬ 
ous tools and toys is an increasingly 
important part of production. 

Lucid’s SRC9624 can ease the pain of 
getting digital devices to communicate 
in a fast-paced studio environment. 
The 2-channel SRC9624 is a digital 

audio sample-rate converter meant for 
playback, mastering, post-production, 
broadcast, and any application that 
demands a broad range of sample-rate, 
bit-rate, and I/O interface capabilities. 
The SRC9624 essentially serves as a dig¬ 
ital converter/patch bay that can con¬ 
vert any sample rate between 32 and 
100 kHz (with either a 16-, 20-, or 24-bit 
word length) to a wide range of out¬ 
put rates and formats, including a few 
that you probably never knew existed. 

THE BOX 
The SRC9624’s 1U rackspace design 
sports a brushed-aluminum, sculptured 
faceplate with a clean, understated layout 
that lends it an elegance not often 
encountered in this type of device. Func¬ 
tionally, it has two digital input and out¬ 
put paths (A and B). Each covers the 
standard digital audio connection types 
by offering a professional AES port 
(XLR), a consumer coaxial S/PDIF port, 
and an optical Toslink S/PDIF port. The 
unit’s coaxial connectors are of the BNC 
type (a standard often found on broad¬ 
cast equipment). Lucid made it easy to 
connect the unit to consumer digital de¬ 
vices by including BNC-to-RCiA adapters. 
The front panel provides columns of 

status LEDs for the unit’s five functional 

groups: Routing, Input A, Input B, Out¬ 
put Sample Rate, and Output Dither 
(see Fig. 1). A tiny toggle switch in each 
section lets you cycle forward or back¬ 
ward through the settings. 

GETTING THERE FROM HERE 
The Routing section lets you switch the 
SRC9624 between four operating 
modes. In Independent mode, the two 
digital paths are kept separate; each 
input is routed to its own output. The 
Distribution mode routes the input of 
path A to the output paths of both A 
and B. The 96 kHz Dual (2>1) mode 
takes a stereo 96 kHz dual AES signal 
that has been split between two cables 
and converts it into any standard for¬ 
mat, at any sample rate. And 96 kHz 
Dual ( 1>2) takes any standard format, 
at any rate, and converts it to a stereo 
96 kHz dual AES signal. 
Many people have never heard of a 

stereo 96 kHz dual AES signal. Trans¬ 
mitting digital audio over a twisted-pair 
AES line (usually an XLR mic cable) 
works just fine for sample rates up to 50 
kHz. However, at higher rates, the sig¬ 
nal can degrade over longer cable runs. 
To get around this problem, the AES 
standard was amended to allow trans¬ 
mission of stereo sample rates above 
50 kHz (such as 24/96) over two syn¬ 
chronized AES cables (with one cable 
carrying the left-channel data and the 
other carrying the right-channel data). 
The front panel’s Input A and Input 

B sections indicate whether the signal is 
in a pro (AES) or consumer (S/PDIF) 
data format and whether it is audio or 
nonaudio data (for instance, an AC3 
surround bitstream). They also let you 
choose between independent AES, 
S/PDIF, and optical input connections. 
The Output Sample Rate section lets 

you select from rates of 32, 44.1, 48, 
88.2, and 96 kHz. You can also pick any 
output or pull-down rate between 32 
and 100 kHz by synching the rate to 
an external clock source. 
The Output Dither section allows all 

word lengths to be passed without 
dither. However, you can dither high-
bit-rate input signals down to either 16 

FEATURES ■■■■ 

EASEOFUSE ■■■■■ 

AUDIO QUALITY ■■■■■ 

VALUE ■■■ 
1 2 3 4 5 

PROS: Simple, straightforward, and ele¬ 

gant. Full range of sample-rate and bit-rate 

options. Useful as a digital patch bay. 

CONS: Changing the front-panel settings 

causes output data (on both data paths) 

to glitch. 

or 20 bits using a flat, triangular PDF 
dither (with no noise shaping) form. 
This can increase the converted data’s 
overall dynamic range, albeit with a very 
low level of dithered noise distributed 
through audible frequency ranges. 

CURE FOR THE JITTERS 
One digital audio recording aspect that 
never gets enough attention is the need 
for sampling-rate synchronization within 
a digital network. To reduce clicks, pops, 
and jitter distortion when using multi¬ 
ple digital devices, you must sometimes 
lock the sampling-rate timing to a single 
master-clock signal (so devices’ conver¬ 
sion states occur simultaneously). 
The SRC9624 can lock to an exter¬ 

nal source through a BNC word-clock 
connection, through an AES11 port 
that receives sync data from an XLR 
cable link, or through a standard AES 
digital transmission line (the audio 
information is stripped out at the box). 
The unit can also generate a master 
word-clock signal at any of its five 
internal clock rates, and can resyn¬ 
chronize a jittery input signal that has 
introduced timing errors (which can 
cause the audio signal to degrade and 
sound fuzzy) to any of these rates. 

FIG. 1: Front-panel routing switches let the SRC9624 sample-rate converter work as a digital audio patch bay. Status lights indicate available signal types. 
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—Roger Nichols. EQ Magazine 

PLUS 3 MORE REASONS TO GO FOR IT 
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once when tracking, and again at mixdown! 
Multiple Undo List — 999 levels! 
New Snapshot libraries. 
Externally or internally accessible inserts across 
Mains and Buses plus channel inserts pre and 
Updated GUI including 48-channel fader bank view screen. 
Time Offset (delay) adds a delay of up to 999 samples 
to the signal at the pre-DSP (dynamics / EQ ) point in the 
signal path. 
New surround capabilities including depth-of-center 
control (LCR mixing with divergence), multiple surround panner 
window, individual LEE channel level control. 
Multiple direct outs per channel. 
Optional level to tape fader control. 
Assignable, bidirectional MIDI control of all parameters. 
Cross patching allows substitution of channels between 
various banks. 

The list of top engineers and producers who use the award¬ 
winning Mackie Digital 8 • Bus is growing daily. For info on 
the D8B, new UFX and Optical • 8 cards, 3rd-party plug-ins 
and how D8B owners can get their free OS upgrade, visit 
www.mackie.com or call your local D8B dealer. 

Normally we don’t name competitors in our ads. But in this case, Mix Magazine 
published the other nominees for the 1999 TEC Award for Outstanding Technical 
Achievement in Small Format Consoles: Allen & Heath’s GS-3000, Digidesign s 
ProControl, Panasonic’s WR-DA7, Spirit's Digital 328 and Yamaha s 01V. 
Thanks to all who helped us win this prestigious award. 

REASONS NOT TO BUY 
A MACKIE D8B...ZER0 

O FREE UPGRADE! NEW OS 3.0 ADDS 
OVER 30 NEW FEATURES! 
Our Programming Department has been chugging the double 

lattes to create Mackie Realtime OS “ Version 3.0, packed with 
more new features and enhancements than you can shake a mouse at 
Here’s just part of what 3.0 adds to the already amazing D8B. 
• New key (sidechain) inputs for all 48 onboard dynamic 

processors featuring soft knee architecture and single band 
20-20k parametric EQ for frequency dependent processing such 
as de-essing 

• 3rd-party plug-ins via our new UFX card. Up to 16 simultane¬ 
ous plug-ins on the first 48 channels, pre or post DSP, pre-fader 
via up to 4 UFX cards. Each plug-in is available twice - mh 

III *!lf :i I 
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MmifVLEt www.mackie.com * 800/258-6883 

0 DSP PLUG INS! 
Antares’ Auto-Túne for the D8B uses 
advanced DSP algorithms to detect the incom¬ 
ing pitch of a voice or solo instrument as 
it’s being tracked and instantly pitch-correct 
it without introducing distortion or artifacts. 
Fully automatable. 

Massenburg Parametric EQ. MDW 
2x2 High-Resolution Parametric Equalizer 
plug-in from Grammy-winning engineer/ 
producer George Massenburg. Mono/stereo EQ 
at 96kHz sample rate for unprecedented clarity 
and high frequency smoothness. 

Drawmer offers two dynamics packages for 
the D8B: ADXI00 includes their industry stan¬ 
dard frequency conscious gating, plus compres¬ 
sion and limiting; ADX200 adds variable “Peak 
Punch” and further Drawmer innovations. 

IVL Technologies’ VocalStudio 
provides real time vocal doubling, multi-part 
harmonies and pitch correction in an easy-to-
use interface. A free demo is built-into the 
Digital 8 • Bus. just add a second MFX card 
to own this innovative plug-in from a world 
leader in vocal processing. 

TC Electronic Reverb (bundled with 
the D8B UFX card) provides Reverb I and 
Reverb 2 algorithms from the renowned TC 
Electronic M2000 Studio Effects Processor. TC 
FX upgrade package contains an expanded 
set of M2000 reverbs plus Delay, Chorus, and 
Pitch. TC 2000 adds the TC M2000’s Reverb 3, 
de-essing, tremolo, phasing, and panning. 
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SRC9624 Specifications 

Input Sample Rates 32-100 kHz 
Output Sample Rates 32, 44.1,48, 88.2, and 96 kHz 
External Sync 32-100 kHz 
Input Resolution 16, 20, or 24 bits 
Output Resolution 24 bits 
Inputs (2) male AES/EBU, (2) coaxial (BNC) S/PDIF, 

(2) optical S/PDIF, (1) BNC (word clock in), 
(1) XLR AES11 

Outputs (2) male AES/EBU, (2) coaxial (BNC) S/PDIF, 
(2) optical S/PDIF, (1) BNC (word clock out) 

Dimensions 1Ux6"(D) 
Weight 7.4 lbs. 

INSIDE CONNECTIONS 
Using my M Audio Delta 1010 inter¬ 
face, I recorded a 24-bit, 96 kHz test 
session with vocals, flute, and percus¬ 
sion. I then transferred the recorded 
file to my 16-bit, 44.1 kHz DAT 
recorder and experienced no down¬ 
sampling hitches. Next I upsampled 
and downsampled sounds between sev¬ 
eral devices at various rates, using all 
three formats and various master-clock 

configurations. Again, I had no prob¬ 
lems. Data paths A and B were indeed 
independent and passed data without 
interaction, except that changing any 
switch setting on one caused the other 
to momentarily glitch and mute. I just 
had to remember to leave the front 
panel settings alone when an audio sig¬ 
nal was passing through the unit. 
The input connections for the differ¬ 

ent formats are completely separate and 

selectable from the front panel; this 
simple feature lets you use the SRC9624 
as a digital patch bay. For example, you 
could plug a DAT into AES port A, a 
workstation into S/PDIF port A, and a 
CD player with optical S/PDIF into port 
B, then route signals between them (or 
route a single input to several devices) 
by just flipping the front-panel switches. 
The input status LEDs light up only 
when data is present at the input, a 
seemingly minor feature that saves time 
when you can’t figure out why you can’t 
get audio into your DAT machine. 

I LOVE LUCID 
The SRC9624 is perfect for music, video, 
and broadcast production houses, where 
you never know what digital format or 
sample rate will cross your path. It also 
saves time and labor. Changing between 
sample rates, routing between digital de¬ 
vices, and distributing data for making 
duplicates is just a flick of a switch away. 

David Miles Huber is updating his best-selling 
book, Modern Recording Techniques, for 
its fifth edition (Focalpress.com). You’ll find 
his musical explorations al www.51bpm.cam. 
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HOT CD-R 
COOL PRICE 

a studio quality HHB CD recorder for a lot 

CORM 

TM 

CDR83 RECORDER 

advanced laser assembly to deliver recordings of 

You can even name your discs, 
tracks and artists with the 
BurnIT’s CD Text facility. 
OK, so it’s a hot CD-R. 

less money than you might think. 
When it comes to sound quality, 
there are no short cuts, no 
gimmicks. The BurnIT uses 
precision 24-bit A-D converters, 
24-bit Delta-Sigma D-A converters and an 

the SCMS-free digital inputs, and the BurnIT records 
on standard CD-R and CD-RW media. 

But just how cool is the BurnIT’s price? 
Find out py calling an HHB dealer today and prepare 

unrivalled accuracy. yourself for a pleasant surprise. 

HHB Communications USA LLC -1410 Centinela Avenue, Los Angeles, CA 90025-2501, USA 
Tel: 310 319 1111 -Fax:3103191311 E-Mail: sales@hhbusa.com 

HHB Communications Canada Ltd • 260 King Street East, Toronto, Ontario M5A 4L5, Canada 
Tel: 416 867 9000 • Fax: 416 867 1080 • E-Mail: sales@hhbcanada.com 

HHB Communications Ltd 73-75 Scrubs Lane, London NW10 6QU 
Tel: 020 8962 5000 ■ Fax: 020 8962 5050 E-Mail: sales@hhb.co.uk 
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MIT PRESS 
Music, Cognition, and Computerized Sound 
By Douglas Geers 

Many of us spend hundreds or thou¬ 
sands of hours (and dollars) pursuing the 
perfect sound, but do we ever consider 
how the listener hears and perceives our 
music? Composers and producers can 
benefit from understanding how the 
human ear and brain convert sounds into 
our experience of noise, speech, and 
music. Psychoacoustics is the study of 

Music, Cognition, and Computerized Sound: An 

Introduction to Psychoacoustics is a new book 

from MIT Press edited by Perry R. Cook. It is a 

fascinating and informative text for anyone who 

wishes to better understand how the brain 

interprets sound. 

how hearing works and how the brain 
processes sound. This field is explained in 
MIT Press's Music, Cognition, and Com¬ 
puterized Sound: An Introduction to Psy¬ 
choacoustics ($62.95), edited by Princeton 
University Professor Perry R. Cook. 
Psychoacoustics draws from several 

fields, including physiology, cognitive psy¬ 
chology, and physics. Books on psycho¬ 
acoustics tend to focus on only one aspect 
of the field and provide far more detail than 

the average musician wants or needs. 
However, Music, Cognition, and Comput¬ 
erized Sound provides a useful, compre¬ 
hensive introduction. 

Who, What, Where 
Several chapters were written by computer¬ 
music authorities, such as Max Mathews, 
who wrote the first program to generate 
sounds on a computer in 1957; John 
Chowning, who developed FM synthesis; 
John Pierce, the engineer who coined the 
term transistor; and Roger Shepard, a 
Stanford psychologist. Shepard's research 
into optical and auditory illusions and am¬ 
biguities led him to discover the perpetual-
glissando effect known as the Shepard 
tone. The remaining authors—Perry R. 
Cook, Brent Gillespie, and Daniel Levitin— 
are also respected talents in the computer¬ 
music field. 
The book is composed of 23 chapters. 

The first eight explain the crucial con¬ 
cepts of psychoacoustics. Chapters 1 and 
2 introduce the physical apparatus of the 
human ear and its connections to the ner¬ 
vous system. Chapter 3 explains why you 
should be interested in the physics of 
acoustics and describes how our brains 
interpret auditory signals. In chapter 4, 
Pierce deftly describes the basics of 
acoustics, from sine waves to Fourier 
analysis and the sampling theorem. Chap¬ 
ters 5 through 8 progress to the human 
perception of specific sonic attributes: 
pitch, loudness, timbre, and spatiaiiza-
tion. The remainder of the book offers 
more advanced (and often quite fascinat¬ 
ing) situations in which the understanding 
of psychoacoustics solves the sonic mys¬ 
teries of speech, music, and en¬ 
vironmental noises. 

Music, Cognition, and Comput¬ 
erized Sound introduces a wide 
variety of topics. The trade-off is 
that no single topic is discussed 
in great detail. However, each 
chapter ends with a generous 
bibliography of sources that gives 
readers the chance to delve more 
deeply into any topic they wish. 

Hearing Is Believing 
The writing style of Music, Cog¬ 
nition, and Computerized Sound 
remains clear throughout. Tech¬ 
nical terms are defined when they 
first appear. Unfortunately, the 
book has no glossary of terms. 
The accompanying CD-ROM con¬ 
tains sound examples that illus¬ 
trate the text discussions—a very 

useful addition. For any musician who is 
curious about the technical processes of 
human hearing—but who is also afraid of 
drowning in a sea of highly technical sci¬ 
entific language— Music, Cognition, and 
Computerized Sound is recommended 
reading and a handy reference. 

Overall EM Rating (1 through 5): 4 

EAST WEST 
Symphonic Adventures 
By David Ruhin 

Whether they work on small indepen¬ 
dent films, TV commercials, or block¬ 
buster movies, producers and directors 
always seem to covet the big, symphonic 
sound that only a full orchestra can 
deliver. Unfortunately, most budgets can't 
accommodate a real orchestra and sev¬ 
eral full-blown recording sessions. So the 
hapless film composer is left with the age-
old conundrum: how do you get a big 
sound from a little budget? 

East West offers one possible solution 
well worth exploring. Symphonic Adven¬ 
tures is a collection of orchestral music 
samples available on a single audio CD 
($99.95) and on CD-ROM in Akai, Roland, 
and GigaSampler formats ($199.95). The 
samples, which range from around five 
seconds to a minute in length, are 
designed expressly for film, TV, radio, 
and multimedia applications, with the 
accent on dramatic scoring. 

Expertly composed by Dick De Benedictis, 

East West’s Symphonic Adventures lets you create 

classic-sounding, big-time orchestral movie scores on a 

shoestring budget. 
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the musical phrases and fragments focus 
on classic film-scoring idioms, with an 
emphasis on dark, sinister, and atmo¬ 
spheric textures. The collection is based 
on a concept developed by Christopher 
Page, who produced the CD and conduct¬ 
ed the orchestra. The recording quality is 
top-notch throughout, and the perfor¬ 
mances by the Prague Philharmonic 
Orchestra are consistently first-rate. 

Orchestral Toolbox 
The samples are loosely organized into six 
categories: Chases, Suspense, Wild & 

Free, Full Orchestra FX, Small Instruments, 
and Film Orchestra FX. I say they are 
"loosely" organized because many of the 
samples could work well in more than one 
category, depending on the context. 

Each musical fragment is presented in a 
full orchestral version followed (in most 
cases) by one or more variations derived 
from the complete orchestration. For 
example, an orchestral phrase labeled 
Tutti might be followed by alternative ver¬ 
sions consisting of the strings alone, the 
strings with piano, the woodwind or brass 
section alone, or other elements such as 

c 2000 Digibid, an IndustryClick community. All Rights Reserved. 

looped phrases, endings, or individual hits. 
The number of variants ranges from one 

to more than a dozen. By combining the full 
orchestrations with their related compo¬ 
nents, you can create a score that changes 
texture and density to match dialogue, 
sound effects, and visual transitions. This 
"toolbox" approach to orchestral sampling 
provides a uniquely interactive orchestral 
construction kit that lets you shift smoothly 
from one phrase to another. 

Sound Moves 
The first category, Chases, offers the 
greatest range of possibilities, and it's the 
only one with tempo indications and 
descriptive titles. The first 11 titles are 
recorded at 128 bpm; with their related 
variants, they provide more than 90 samples 
to choose from. The remaining six titles are 
recorded at 116 bpm and offer 23 samples 
at the slower tempo. 
This category emphasizes energetic, 

highly dramatic, action-oriented music with 
thrusting rhythms and foreboding under¬ 
tones. Most of the samples last between 
10 and 20 seconds and build to a heart¬ 
stopping climax. Several of the pieces, 
such as Hitchcock, Psycho, and Vertigo, 
pay unabashed homage to the works of 
Bernard Herrmann. The Stravinsky sam¬ 
ple offers a brief "Rite of Spring"—style 
fragment with pounding rhythmic pulses. 
The remaining titles deliver similar edge-
of-your-seat musical phrases that are well 
suited to action sequences. 
The Suspense category includes 13 sam¬ 

ples—many without variants. These 
phrases lack the rhythmic component 
found in the previous section and focus 
instead on more free-form styles that 
stress dissonance, rich textures, and sud¬ 
den percussive effects. Many samples 
have a floating quality, and all of the 
entries in this category induce a sense of 
eerie anticipation. 
Wild & Free offers menacing pads and 

phrases with long, sustained textures that 
build and evolve. Some samples empha¬ 
size heavy low brass. The Full Orchestra 
FX and Small Instruments categories pro¬ 
vide an assortment of accents, stings, 
stabs, and other orchestral effects, in¬ 
cluding short phrases, dissonant chords, 
and ominous motifs. The Film Orchestra 
FX category includes 11 dramatic phrases 
with numerous alternative versions. 
These phrases highlight classic cinematic 
orchestral effects, many with sustained 
chords, edgy textures, and dark instru¬ 
mentation, along with hits, tags, bumpers, 
and stings. 
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Final Cue 
Symphonic Adventures provides a won¬ 
derful collection of musical elements 
suited for theatrical settings from radio 
dramas to action/adventure films. 
The documentation is adequate, but I'd 

like more detailed descriptions (especially 
in the later sections) and timings for all the 
samples. Otherwise, it's hard to fault this 
great-sounding orchestral toolbox. You can 
mix and match the full samples with the 
variants, or you can use many of the vari¬ 
ants as backgrounds and add your own 
melodies and accents. Either way, you'll 
end up with a big-time movie score that 
sounds as though you actually had a budget 
to work with. 

Overall EM Rating (1 through 5): 4.5 

RAREFACTION 
RovaMatic (Mac/Win) 
ByJeffOb" 

The Rova Saxophone Quartet is an 
adventurous ensemble that has explored 

improvisational music since the late 
1970s. Rarefaction also has a reputation 
for being adventurous and experimental, 
and this synergy led to the production of 
RovaMatic (audio CD, $89; CD-ROM, 
$149). Noted sound designer Thomas 
DiMuzio undertook the project and 
recorded saxophonists Bruce Ackley 
(tenor, soprano), Steve Adams (so-

compiled in eight categories, each with 
subcategories: Beds, Chords, Chronology 
Loops, Drones and Tones. Loops, Sax 
SFX, Solo Rova, and Trills. File sizes 
range from approximately 150 KB in the 
Short Chord section to between 16 and 
19 MB in the Drone Solo and Chronology 
Loops sections. 

pranino, alto), Larry Ochs (tenor, 
sopranino), and Jon Raskin (bari¬ 
tone, sopranino, alto). 

Roving through RovaMatic 
The samples on RovaMatic were 
recorded in an acoustically live 
room for ambience, with Rova in a 
semicircle, its standard perfor¬ 
mance configuration. The group was 
close-miked in tandem along with 
stereo overhead microphones in an 
XY configuration. 
RovaMatic has no multisamples, 

velocity switches, or pitch and 
tempo references. Instead, you get 
16-bit, 44.1 kHz stereo perfor¬ 
mances in AIFF format that you can 
import into your DAW, audio editor, 
or sampler. The 284 sounds are 

Rarefaction’s RovaMatic sample CD captures a wealth 

of delightfully idiosyncratic, cutting-edge performances 

from the internationally recognized, avant-garde Rova 

Saxophone Quartet. 

WORRIED THAÏ YOU MISSED YODR 
MOST IMPORTANT TRADE SNOW? 
We cover all the major tradeshows for music, sound, 
lighting and video industries including: Winter NAMM, 
DJ Expo West, NSCA, NAB, Infocomm, Summer NAMM, 
The International DJ Expo, AES, LDI & Musikmesse. 

Testa's Convention TV brings you all the highlights, 
straight from the show floor. You'll be on your 
computer but it will feel like you're watching the 
evening news, with breaking news stories, in-depth 
reports, product demonstrations and presentations. 

Our webcasts run for three full months after a show. 
Check out www.conventionTV.net for complete show 
schedules. 
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For more information about Convention TV, contact Tony Clemente at 516-767-2500 or email: tclemente@testa.com 
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Are You Adventurous? 
If you are seeking horn section hits and 
stabs in R&B, funk, and other mainstream 
styles, look elsewhere. RovaMatic is rife 
with unusual and outside improvisational 
playing, including whole-tone scales, 
abstract collective polyrhythmic explo¬ 
rations, and atypical tonguing techniques. 
The sounds in Chronology Loops are 

carefully documented. Each loop has a 
main file and a folder with smaller, equal¬ 
length phrases snipped from the main file. 
For instance, Zonk Turns is an 8.9 MB per¬ 
formance that is divided into 14 smaller 
chunks. I love Zonk Turns for its insistent, 
percussive tonguing. The full file begins 
with two bars of one sax playing a fairly 
straight rhythm. As the performance con¬ 
tinues, the others join in and create an 
outrageously polyrhythmic piece. The 
smaller loops isolate individual sections 
of the main file. Splicing these together 
can create some scintillating, rhythmic 
aural scenarios. 
The Drones and Tones samples offer 

some real treats. The Eastern Chants folder 
contains five droning pieces in which the 
saxophones drift slightly above and below 
pitch for a chorused, quarter-tone effect. 
Drone Solos features a couple of very long 
files. Ceremonial Prelude is particularly 
good: each member of the quartet emerges 
for a brief solo, while the other three cre¬ 
ate shifting, atonal beds behind him. In 
Overtones, the players use a certain em¬ 
bouchure to bring out breathy, squeaking 
overtones. 
You get oodles of loops here—too 

many to describe in detail—and all of 
them possess engaging qualities. Two 
loops in the Loop Dedications folder are 
outstanding. Claude Monet has the quar¬ 
tet improvising different repeating motifs; 
one musician plays an ascending 
I—11—IV—V line in the alto range while an¬ 
other chatters in high tones above and 
the other two repeat lines in the tenor 
range. The 1.8 MB Don Van Vliet sample 
(named after the artist known as Captain 
Beefheart) again features percussive 
tonguing techniques that create a capti¬ 
vating ditty. The first Stories in Sound 
loop is good: a single horn enters with a 
pulsing rhythmic line for a few bars, then 
the others chime in with a backing bed, 
and another player takes over the pulsing 
line in a new key. The piece ends with a 
flurry of bold improvisation. 
The Short Chords folder provides 18 

files of staccato chord bursts. The Low 
Chord and Staggered Low Chords fold¬ 
ers have some pretty daring sustained 

chords. None of the Chords folders has 
pitch or chord definitions; Rarefaction 
should have described this area of the 
disc in more detail. 
The Noir folder has some all-too-brief 

minisoundtracks that evoke film noir and 
make you visualize a shadowy, black-and-
white figure on the wall. The Machines 
folder contains two gems that defy de¬ 
scription, but beautifully evoke machinelike 
qualities. Alternating Currents has a few 
powerful honking sustains. The two Laugh 
bits are great—four saxes making laughing 
noises is a delight. 

Rova Raves 
Rarefaction CDs always entertain me, and 
this playfully peculiar platter is no excep¬ 
tion. The disc is not for the meek, and it 
occupies new turf. It's great for infusing your 
music with something different. Jazz musi¬ 
cians in particular will like this collection. 
I recommend RovaMatic for composi¬ 

tional beds, for video and film soundtracks, 
and for creating incidental flybys that pique 
the ear. You can process these samples 
like mad to create something altogether 
new. As with all Rarefaction offerings, your 
imagination is the limit. Rarefaction offers 
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MP3 samples of the disc on its Web site at 
www.rarefaction.com. Give them a listen. 

Overall EM Rating (1 through 5): 4.5 

BITHEADZ 
Osmosis 1.12 (Mac/Win) 
By Dan Phillips 

The past decade has seen a great deal 
of standardization in MIDI software, audio 

connectivity, plug-ins, and more. Unfortu¬ 
nately, sample libraries have been largely 
excluded from this trend and still languish 
in the dark ages of incompatibility. Most 
samplers let you import libraries from other 
instruments, but they do so with varying 
degrees of success. 

BitHeadz’s Osmosis ($179) raises the bar 
for sample conversion. It can convert raw 
samples to Sound Designer II (a Mac-only 
format), AIFF, WAV, and BitHeadz Unity 
DS-1 formats, as well as translate Akai 
S1000/S3000 and Roland S700 samples into 
Unity DS-1 and Digidesign SampleCell for¬ 

mats. The program runs on Mac and Win¬ 
dows platforms; I tested it using a Power 
Mac G4/400 MHz and Unity DS-1. 

Conversion Methods 
One of Merriam-Webster's definitions for 
osmosis is an "effortless assimilation," and 
the software’s simple, clean interface 
embodies this concept. Choose your output 
format, pop in a sample CD-ROM, select 
the Convert Entire Disk command, and 
break for coffee. Between five minutes and 
an hour later— depending on the size and 
complexity of the disc you're converting— 
you'll have a collection of folders that con¬ 
tain sounds in the format of your choice, 
ready to load and play. Pretty slick! 
The methods for auditioning and con¬ 

verting single sounds are similarly pain¬ 
less. Osmosis shows the CD-ROM’s 
directory structure in an expandable list 
format. You can browse through the fold¬ 
ers on the CD, audition individual samples 
directly from disc, and drag selected 
sounds (or groups of sounds) right to the 
desktop. 

You'll find a few more features if you care 
to dig in. For instance, Roland samplers use 
pre-emphasis/de-emphasis during sample 
recording and playback, which often makes 
the samples sound brighter than normal on 
non-Roland samplers. Osmosis can remove 
the pre-emphasis during conversion. 

Osmosis, from BitHeadz, translates samples in 

the Akai S1000/S3000 and Roland formats into 

other useful formats, including Unity DS-1, 

WAV, and AIFF. 
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your studio sound, on stage. 

the new audix vx-10. believe it. 

The new VX-10 condenser vocal microphone has been designed by Audix with but one task in mind. 

To deliver a sound so pure, so transparent and so sonically neutral it's like having your studio mic 

on stage. Nothing is added, and more importantly, nothing is lost. 
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Conversion Experience 
I converted a number of CD-ROM 
libraries in Akai S1000, S3000, and Roland 
formats, and in general Osmosis did a 
good job. In addition to samples and 
keymaps, Osmosis also converts filter 
and amplitude envelopes, filter settings, 
and LFO settings. The conversion goes a 
long way toward preserving a sample's 
original sound design, and it works much 
better on Roland CD-ROMs than other 
conversion methods that I've seen. 

Support for modulation routings is fairly 
basic: Mod Wheel-to-LFO pitch amount is 

supported for both Akai and Roland for¬ 
mats, and Velocity-to-Envelope1 Attack 
is supported for Akai, but that's about it. 
Many sample libraries don’t rely heavily 
on modulation, so in most cases, Osmo¬ 
sis's limited support for modulation rout¬ 
ings is not an important factor. However, 
if the sounds you're working with do use 
modulation, you'll have to re-create the 
modulation routing. 

Mind Your Defaults 
One problem with Osmosis is that even 
though filter parameters are supported, 

More about Antheil? 
After composing Ballet 
Mécanique, Antheil went 
to Hollywood and composed 
film music. He also met Hedy 
Lamarr, legendary Hollywood 
star, and worked out a torpedo 
guidance system with her. 
Hey, what a guy! 

Visit http://wyvw.antheil.org 

Ballet M ¿achique is an EMF Media compact disc. 

EMF Media' 
Past and Future Classics 

CDeMUSIC and EMF are trademarks of Electronic Music 
Foundation, Ltd. Copyright © 2000 Electronic Music Foundation, Ltd. 

EMF Media CDs 
are available 
from CDeMUSIC ". 
And you'll find more 
than 2000 other 
CDs from more than 
100 other publishers 
of the most original 
music in the world. 
It's all at... 

http://www.cdemusic.org 
cde@emf.org 

(888)749-9998 
(518)4344110 

A 1 APLANE 

PROPE L LERS 

ONSTAGE ! 

Wild, highly rhythmic, 
a combination of industrial age 
sounds and ¡azz, George Antheil's 
Ballet Mécanique was the 
musical scandal of Paris in 1924. 
It still is one of the most notorious 
musical moments of the 20* 
century! And this is the first 
recording of the original version 
of Antheil's masterpiece, 
scored for 3 airplane propellers, 
16 synchronized player pianos, 
7 bells, 3 xylophones, 4 bass drums, 
2 pianos, siren, and tamtam. 

of industrial 
and jazz," 

A combination 
age sounds 

I 

BL 

files converted to Unity DS-1 programs 
will have the filter turned off by default. 
You will need to manually enable the filter 
for each sound. For libraries that use fil¬ 
ters, this feature detracts from the Con¬ 
vert Entire Disk command's otherwise 
wonderful functionality. 

I also experienced some small glitches 
in the conversion process. For example, 
Roland's version of Spectrasonics' Dis¬ 
torted Reality makes extensive use of 
separate loop lengths for right and left 
samples. The converted Unity DS-1 sam¬ 
ples produced unwanted clicks on play¬ 
back, and I wasn't surprised because the 
Roland-to-Unity DS-1 conversion on at 
least one other sampler had problems 
with this disc as well. One drum sound 
was converted incorrectly, and in order 
to read a mixed-mode CD-ROM in Akai 
and audio formats, I had to disable 
Apple's audio CD extension (a work¬ 
around not mentioned in the Osmosis 
manual). Some sounds also relied on 
crossfading between two sets of sam¬ 
ples via a MIDI controller, which is not 
supported in Osmosis. 

Effortless Assimilation 
Osmosis isn't perfect, but it works very 
well in most cases. In fact, it converts for¬ 
mats better than some hardware samplers. 
The Roland conversions, in particular, are 
very good. More important, the speed and 
ease of Osmosis can't be beat. At $179, 
Osmosis seems like a no-brainer purchase 
for anyone interested in using Akai and 
Roland sample libraries with Unity DS-1, 
Sonic Foundry's Acid, Digidesign's Pro 
Tools and SampleCell, or other applica¬ 
tions that read Sound Designer II, AIFF, 
and WAV files. 

Overall EM Rating (1 through 5): 3.5 

EXPANSION 
VST-DX Adapter 2.1 (Win) 
By Phil Darg 

\Nindows users often face a tough deci¬ 
sion when choosing audio software: con¬ 
sider the small number of programs that 
directly support the VST plug-in format, or 
opt for the larger number of choices that 
support only DirectX effects. FXpansion 
offers a solution to this quandary with its 
VST-DXAdapteri.l series (formerly known 
as Amulet VST-DX Adapter}. These pro¬ 
grams convert VST plug-in effects into 
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Expansion's VST-DX Adapter software allows VST plug-ins to 

features only if your host 
program generates MIDI 
notes. That is no problem 
with a digital audio se¬ 
quencer, but not necessarily 
the case with a dedicated 
audio editor. However, some 
audio editors—such as 
Samplitude—can generate 
MIDI events. If you have the 
right software, using these 
features is easy: choose 
your MIDI input source and 
channel using the arrow 

be used in DirectX-host applications. 

DirectX effects, giving access to hundreds 
of VST plug-ins— even if you don't own a 
VST-host program. 

Expand Your Horizons 
Expansion offers three versions of VST-
DX Adapter. With VST-DX Adapter Basic 
($30), VST effects can run in a DirectX 
application. VST Adapter 2.1 ($60) takes 
it a step further by adding MIDI automa¬ 
tion of effects parameters. It also lets you 
use the plug-in's effects presets and pro¬ 
vides support for the VST Instrument for¬ 
mat. Expansion has also announced 
VST-DX Adapter SDE ($100), a stand-alone 
product with a graphic interface on which 
you can draw VST plug-in parameters. 
However, SDE does not include several 
of the real-time MIDI features found in 
VST-DX Adapter 2.1. 
Expansion says it tested VST-DX 

Adapterwith DirectX-host programs such 
as Cakewalk's Pro Audio (6.0 and better); 
FASoft's N-Track; Sonic Foundry's Acid, 
Sound Forge, and Vegas (as Track 
Insert/Aux effects only); Syntrillium's 
Cool Edit Pro; and SEK'D's Samplitude 
and Samplitude 2496. 

Where It's At 
VST-DX Adapter appears in host software 
inside the DirectX audio plug-in menu. 
Selecting VST-DX Adapter brings up a 
simple interface from which you can load 
any plug-in in the default VST directory. 
The straightforward interface offers a 
few controls: the Load button loads the 
VST effect, and the Show/Hide button dis¬ 
plays or obscures the VST plug-in's 
graphic user interface. Other buttons, 
which are not available in the Basic ver¬ 
sion, let you select effects presets and 
configure MIDI control. 

VST-DX Adapter also provides MIDI con¬ 
trol of effects parameters and support for 
VST Instruments. You can use these handy 

selectors on the screen's 
right side. 

Smooth Sailing 
I tested VST-DX Adapter 2.1 on two PCs, a 
Pentium II/233 MHz and a Pentium 11/600 
MHz. I also used Cakewalk’s Pro Audio 9, 
Steinberg's Wavelab 3, and Steinberg's 
Cubase VST5.0. The program worked well 
on both computers; in fact, I would never 
have known that the VST plug-ins I used 
weren't native to the host, as they pop up 
in the plug-in window and run exactly like 
DirectX effects. Both computers were able 
to run multiple VST effects in real time 
without any hiccups at all; VST-DX 
Adapter doesn't add any latency to the 
audio processing. 
Expansion's VST-DX Adapter series 

holds great promise, and there's no ques¬ 
tion it is a sorely needed utility. It opens 
up the world of VST plug-ins to all Win¬ 
dows desktop-music producers, who will 
no longer be limited to one standard or 
the other. 

Overall EM Rating (1 through 5): 4 

ELECTRIX 
EQ Kita 

By Ede Castro 

Typically, a DJ will drastically EQ (or kill) 
some rhythmic element such as a kick 
drum or snare, and then bring this element 
in and out of the overall mix. The Electrix 
EQ Killer ($299) is a Kill Box that lets DJs 
and producers EQ an element without 
investing in expensive equipment. Built 
like a tank, the unit comes encased in a 
rugged aluminum housing that will absorb 
a lot of abuse. With the included joiner 
plate, you can connect two Electrix Mods 
devices in a 19-inch rack. The EQ Killer 
can also rest on a flat surface. The front 

onstage FOR T H E PERFORMING MUSICIAN 
Onstage is the exciting 
new monthly magazine 
from Electronic Musician. 
Each edition of Onstage 
is rich with equipment 
reviews, music business 
techniques, and survival 
tips for performing 
musicians. 

Get your FREE 
subscription through 
December 31, 2000! 

www.emusician.com/ 
onstage/suboffer.html 
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panel is tilted upward, making the con¬ 
trols easier to read. 

Kill the Band 
The front panel is divided into three sec¬ 
tions: Low, Mid, and High. Each section 

To focus on the hi-hat in your mix, kill 
the Low and Mid bands and boost the 
High X-Over. With help from the Band Kill 
and Momentary switches, you can change 
the groove by rhythmically adding and 
subtracting the low- and midfrequency 
elements. has a Momentary 
To remove a vocal track, kill the Mid 

Electrix's 

EQ Killer brings a bag of 

band and work with the Low and 
High X-Over knobs to fudge and 
smudge the vocal track out of 
existence. On some of my test 
mixes, I couldn't completely elim¬ 

inate the vocal track; this probably 
stemmed from the way the track 

was mixed down. If you attempt to 
remove a vocal track, you'll lose 

real-time DJ tricks to your studio. related frequencies that you might 
otherwise want to leave in. It's not per¬ 

switch, a Band Kill switch, and level con¬ 
trol knobs. The level knobs dial up the 
amount of gain or attenuation for their 
respective frequency bands, offering up 
to 6 dB of gain per band. Unity gain is 
achieved when the level knob is set at 12 
o'clock. Between the Low, Mid, and High 
level knobs are the Low X-Over and High 

feet—but it is interesting. 

Frequency Dependent 
This unit may not look like much, but 
there's a lot of on-the-fly sound-shaping 
going on here. Once you get to know the 
EQ Killer's functions, it can become a very 
cool, creative widget in your production 

X-Over sweep controls. The Low X-Over 
sets the point where the Low band ends 
and the Mid band starts. The High X-Over 

bag of tricks. 

Overall EM Rating (1 through 5): 4.5 

adjusts where the Mid band ends and the 
High band starts. 
The back panel has three input/output 

sections. Inputs 1 and 2 have standard RCA 
stereo connectors. There's also a switch 
to select between line level and turntable 

M AUDIO 
C03 
By Brian Smithers 

input levels, and grounding posts for turn¬ 
tables. The third section's Send/Return loop 
lets you apply external effects to the killed 
band. At the front of the unit's bottom right¬ 
hand corner is an input selection switch 
for toggling between turntables or line¬ 
level devices. The button will act as a 
bypass switch if there's only one device 

In this big, beautiful digital world, you can 
pass your musical bitstream from device to 
device as many times as you want, secure 
in the knowledge that its quality will not 
degrade during the digital transfer process. 
Life is good—as long as all your gear 

connected to EQ Killer. 

Freq Out 
By dialing out the Low level, 
cranking up the Mid and High 
levels, and adjusting the Mid and 
High X-Over frequencies, you 
can create a mix that sounds as 
though it's playing through your 
telephone's speaker. By twirling 
the Mid and High level knobs to 
0 dB and cranking the Low level 
all the way up, you can also get 
the familiar thud and thump of 
that bass-from-the-trunk-of-
your-car sound. If you use it 
tastefully, the EQ Killer can have 
a stunning effect on mixes. 

The C03 digital audio format converter takes an S/PDIF 

coaxial, S/PDIF optical, or AES/EBU input and converts it 

to all three formats simultaneously. It also gives complete 

control over the SCMS status of S/PDIF output. 
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speaks the same digital transfer language, 
or you have the M Audio C03 digital 
audio format converter ($249.95). The 
C03 takes an input from any of the three 
common stereo digital audio interface 
formats and converts it in real time to 
either of the other two formats. Because 
the C03 passes signals to all three out¬ 
puts simultaneously, it’s a great way to 
dub to multiple digital machines. 

I/O Central 
The C03’s back panel is about as straight¬ 
forward as it gets. It has one group of three 
inputs and another of three outputs, each 
consisting of an S/PDIF optical (Toslink) 
connection, an RCA connection for S/PDIF 
coaxial, and an XLR connection for 
AES/EBU. For anyone with a relatively sta¬ 
tionary studio setup, having the connec¬ 
tions on the back reduces clutter. But for 
someone with multiple devices in one of 
the supported formats, reaching around to 
the back panel all the time can be a pain. 
However, because the C03 is not quite as 
large as a Stephen King novel, it's not that 
big a problem. 
The three buttons on the front are 

labeled Source, SCMS, and Power. 

tion, the results at that output are a bit dif¬ 
ferent. When the input is either type of 
S/PDIF, the AES/EBU output is valid only 
in pass-through mode, in which the audio 
stream travels to the AES/EBU output with 
the SCMS bits stripped away. When the 
input is AES/EBU, pass-through mode isn't 
available, because there are no SCMS bits 
to pass through. But the other three modes 
all function as expected, with the AES/EBU 
output an exact copy of the input. 

It's hard to argue with a piece of gear 
that's reasonably priced, compact, and 
easy to use. If your studio is the digital 
equivalent of the Tower of Babel, the C03 
is a great way to get everybody talking the 
same language. 

Overall EM Rating: (1 through 5): 4 

DIGIDESIGN 
Access Virus TDM (Mac/Win NT) 
By Jeff Burger 

Tons of software synthesizers have ap¬ 
peared on the market, but unfortunately, 

Pressing the Source button cycles 
through the three possible inputs, as 
indicated by three well-marked LEDs. If 
the C03 finds recognizable data at an 
input, the Source Valid LED lights up. 
SCMS stands for Serial Copy Manage¬ 
ment System, a form of copy protection 
that's part of the S/PDIF format. Pressing 
the SCMS button cycles through its four 
modes: none, pass through, force origi¬ 
nal, and force first generation. Four more 
LEDs indicate the selected mode. 

Serial Copy Killer 
SCMS flags audio as either an original or a 
first-generation copy. Consumer devices 
are not allowed to make copies of copies, 
which means that anything 
with a first-generation flag 
is supposedly a dead end 
for pirates. By allowing the 
SCMS bits to be manipu¬ 
lated, the C03 lets you cre¬ 
ate a safety copy flagged 
as an original—therefore 
valid for copying. No mat¬ 
ter what the original SCMS 
bits are, C03 gives you total 
control over whether to 
change them or pass them 
through unaltered. 

Because SCMS isn't part 
of the AES/EBU specifica-

most of them are limited in their power 
and polyphony by the resources of the 
host CPU. Digidesign has pulled an end 
run on that equation with the introduction 
of a TDM version of the Access Virus, the 
in-your-face German synth that's at home 
emulating vintage synths or fueling 
dancefloor mixes. (For a full review of the 
Access Virus hardware synth, see the 
April 1999 issue of EM.) 
The Virus hardware emulates analog 

synthesis using the same Motorola DSP 
chips that are found at the heart of Pro 
Tools' TDM architecture. In fact, Digi¬ 
design collaborated with Virus's designer 
to modify the original code rather than 
reinvent the wheel. As a result, the Access 

Digidesign’s Access Virus TDM accurately re-creates its 

hardware counterpart within the Pro Tools environment. 
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Virus TDM plug-in ($795) is completely 
faithful to the hardware in both function 
and sound; the only differences take the 
form of improvements. 

Spreading the Virus 
You insert Virus TDM as a plug-in on a 
mono or stereo aux input channel, at 
which point you can play the plug-in from 
the onscreen keyboard or assign a MIDI 
track to it. You can also insert more than 
one Virus TDM plug-in on a channel strip, 
in which case the additional plug-ins pro¬ 
cess the audio serially. Similarly, Virus 

TDM can be inserted into a regular audio 
track to process the signal with Virus 
TDM's filters and envelope follower. 
The Pro Tools Insert menu provides for 

eight master Virus TDM plug-ins, labeled 
Virus 1, Virus 2, and so on, which auto¬ 
matically create virtual nodes in QMS 
(Open Music System). Each instance of¬ 
fers a maximum polyphony of 16 notes. 
An instance usurps an SRAM-class DSP 
chip (the kind used for the most complex 
processing, such as reverbs), of which 
there are three per Pro Tools Mix card. 
Virus TDM can access up to eight of 

DI CIG RAM INC 
TEL: +1 703 875 9100 FAX: +1 703 875 9161 E-MAIL: INPUT@DIGIGAAM.COM WWWDIGIGRAM.COM 

these chips for 128-note polyphony 
across multiple Mix cards. Assigning 
multiple copies of the same Virus TDM 
number causes its 16-note polyphony to 
be shared by multiple timbres— up to 
eight inserts for up to eight timbres. 

Knobs and Clocks 
While the Access Virus hardware has 
physical knobs, many of its more obscure 
functions are buried behind its compar¬ 
atively small LCD. Such is not the case 
with Virus TDM: all of its controls reside 
on six easily accessed pages, and the 
software displays the actual positions of 
all knobs instead of using the "sweep 
through" approach required by dedicated 
hardware pots. You can even use a 
hardware Virus as a control surface for 
the TDM version. 

Virus TDM is noteworthy for its synch¬ 
able LFOs, delays, arpeggiators, and 
other clock-based functions. It's a simple 
matter to assign MIDI Clock to Virus 
TDM within Pro Tools, paving the way 
for easy tempo-based experimentation. 
All of Virus TDM's parameters can also 
be automated using standard Pro Tools 
automation. Beyond the simplicity of not 
having to deal with routing MIDI con¬ 
trollers, the automation system's resolu¬ 
tion is much higher than MIDI's; the 
possibilities for seamless control within a 
mix are amazing. 
Virus TDM ships with lots of factory 

sounds that are organized into categories 
like Classic, Bass, Percussion, Input, and 
Vocoder. Moreover, Virus TDM saves an 
unlimited number of patches and folders 
to disk (unlike the hardware version), and 
Pro Tools saves Virus TDM's settings with 
the current session for total recall. 

Wrap Up 
Whether it takes the form of hardware or 
software, Access Virus is a lethal weapon. 
It's a great groove synth, and the sounds 
cut like lasers. The TDM version integrated 
with Pro Tools works like a dream and fur¬ 
ther encourages inspiration and produc¬ 
tivity. The manual is slim but clear and 
adequate. 
Assuming you already have a Pro Tools 

system, the Virus TDM plug-in is roughly 
half the price of the Virus hardware. Of 
course, you can use Pro Tools' DSP for 
other tasks as well. Nevertheless, you 
might find that Virus TDM is one more rea¬ 
son to buy another Mix card. This baby 
smokes! ® 

Overall EM Rating (1 through 5): 4.5 
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JBL Professional. 
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Korg (MS2000)__ 

Kurzweil. 

Leigh’s Computers_ 
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Lynx Studio Technology-
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Reviews_ 
AKG C 3000B large-diaphragm 

condenser microphone.10/00 

Alesis Masterlink ML-9600 stereo HDR/CD-R.9/00 

Antares Microphone Modeler 1.1 (Mac/Win) 

mic-modeling plug-in. 10/00 

Arboretum Harmony1.0(Mac)pitch 

corrector/harmony processor.10/00 

Audio Simulation Dream Station 1.0 (Win) 

software synthesizer.11/00 

Audio Software Audio Architect 4.01 (Win) 

modular synthesis software.2/00 

Audio-Technica AT4047/SV large-diaphragm 

condenser mic.3/00 

Best Service Xsample sample CD library.7/00 

BIAS Peak 2.04 (Mac) audio-editing software.2/00 

BitHeadz Voodoo 11 (Mac/Win) 

drum machine.5/00 

BLUE Dragonfly large-diaphragm 

condenser microphone. 9/00 

Boss BR-8 portable digital studio. 8/00 

Boss VF-1 multi-effects processor.10/00 

CAD VSM large-diaphragm tube condenser mic... 4/00 

Cakewalk Guitar Studio 2 (Win) digital audio 

sequencer for guitar.3/00 

Cakewalk Pro Audio 9.0 (Win) digital audio sequencer 5/00 

CM Automation Motor Mix DAW control surface.3/00 

Coda Music Technology Finale 2000 (Mac/Win) 

music-notation software.2/00 

Coda Music Technology PrintMusic 2000 (Mac/Win) 

music-notation software. 9/00 

dbx 386 dual-tube preamp. 9/00 

Digidesign Digi 001 (Mac) digital audio sequencer.... 4/00 

Digidesign Pro Tools/24 Mix and Mixplus 

(Mac/Win NT) DAW.7/00 

Digigram VXPocket (Mac/Win) PC Card 

audio interface.7/00 

Ego Systems WaMi Rack 24 (Win) digital audio 

and MIDI interface. 7/00 

Electrix FilterFactory and WarpFactory analog filter; 

vocoder.1/00 

Elektron SidStation synthesizer module.3/00 

Emagic ESI (Mac/Win) synth plug-in.11/00 

Emagic Logic Audio Platinum 4.15 (Mac/Win) 

digital audio sequencer. 6/00 

E-mu Systems Ultra sampler workstations. 3/00 

FXpansion Series One (DirectX/VST) 

effects-processor plug-in bundle.7/00 

Gadget Labs Wave/824 (Mac/Win) audio interface .. 4/00 

Guillemot Maxi Studio ISIS (Win) multichannel 

sound card. 1/00 
Hafler M5 close-field reference monitors.11/00 

Hafler TRM6 active monitors.2/00 

IK Multimedia T-Racks (Mac/Win/BeOS) 

mastering software.4/00 

Joemeek Pro Channel VC3Q voice processor.10/00 

JoemeekVC6Q voice processor. 2/00 

Koblo Studio900025 (Mac) software synthesizer.6/00 

Korg D16 portable digital studio. 7/00 

Korg MS2000R analog-modeling synthesizer. 8/00 

Korg OASYS 1.01 (Mac/Win) DSP synthesis 

engine/audio interface.10/00 

Korg Triton keyboard workstation.1/00 

Kurzweil ExpressionMate ribbon controller.5/00 

Kurzweil PC2x master keyboard.7/00 

Langevin Dual Vocal Combo voice processor. 11/00 

Lexicon MPX 500 multi-effects processor.5/00 

Lucid SRC9624 high-definition sample rate converter 12/00 

Mackie Designs 1604-VLZ Pro 16-channel mixer.9/00 

Mackie Designs Digital 8-Bus v2 digital mixer. 2/00 

Mackie Designs HUI MIDI control surface.1/00 

Mark of the Unicorn Digital Performer2J (Mac) 

digital audio sequencer.10/00 

Masterbits Sound Clips 12,000, vol. 1 sample library. 11/00 

M Audio Delta 1010 audio interface. 8/00 

MBH0 MBNM 608 C-L large-diaphragm 

condenser mic .7/00 

Media Assistance Audio Plug-Ins Pack (Win) effects 

plug-in package. 12/00 

MetasonixTS-21 Hellfire Modulator tube 

signal processor.11/00 

Microtech Gefell M 930 large-diaphragm 

condenser mic.11/00 

MindPrint En-Voice voice processor.2/00 

Mind Print T-Comp stereo tube compressor.12/00 

Musitek SmartScore 1.3 (Mac/Win) music 

OCR software.3/00 

Native Instruments Dynamo 1.0.1 (Mac/Win) 

software synthesizer and sample player.12/00 

Native Instruments Transformator 1.0 (Mac/Win) 

sampling software. 5/00 

Nearfield Multimedia Marimba Lumina MIDI 

percussion controller.6/00 

PG Music Band-in-a-Box 9.0 (Mac/Win) 

audio-accompaniment software. 4/00 

Rede Classic II large-diaphragm tube condenser mic. 8/00 

Roland VG-88 guitar-modeling system.11/00 

Roland VM-3100Pro digital mixer. 5/00 

Roland ED U-8 USB Digital Studio (Win) 

computer-based DAW.9/00 

Seasound Solo (Mac/Win) PCI audio card 

and interface.3/00 

Seer Systems SurReal 1.0 (Win) software synthesizer.. 2/00 

Software Technology VAZ Modular 2.1 (Win) software 

synthesizer. 10/00 

Sonic Foundry Vegas Pro 1.0a (Win) multitrack 

media editor.2/00 

Sound Quest lnfinityl.0 (Win)/Aureality Building Blocks2.1 

(Win) MIDI control language/modular MIDI toolkit... 9/00 

Soundscape Mixtreme (Win) digital audio card.1/00 

Sounds Logical WaveWarp 1.2 (Win) 

effects-processing software. 6/00 

SSEYO Koan Pro 2.2 (Mac/Win) 

music-generating software.6/00 

Steinberg Clean 1.02 (Win) audio-restoration/ 

CD-burning software.1/00 

Steinberg Cubasis VST1.0 (Win) digital 

audio sequencer. 8/00 

Steinberg LM-4 1.01 (Mac/Win) drum module plug-in 6/00 

Suzuki Q Chord QC-1 digital songcard guitar.2/00 

Swissonic USB Studio/D audio interface.11/00 

Synchro Arts ToolBeltlSIMac} 

signal-processing software.1/00 

Tascam MX-2424 modular hard-disk recorder/editor 12/00 

TC Electronic M-0ne and D-Two multi-effects 

processors. 5/00 

Technosaurus Microcon and Cyclodon analog 

synthesizer/sequencer.6/00 

Wave Mechanics Speed 1.0 (Mac/Win) time-

compression/pitch-shifting AudioSuite plug-in.12/00 

Wave Mechanics SoundBlender 1.05 (Mac) TDM 

plug-in package. 8/00 

Waves Native Power Pack II (Mac/Win) DSP 

plug-in bundle.5/00 

Yamaha A5000 sampling module.10/00 

Yamaha MD4S 4-track MiniDisc recorder.1/00 

Yamaha PLG Series plug-in synthesis cards. 11/00 
Yamaha S80 keyboard synthesizer.4/00 

Quick Pick Reviews_ 
Adaptec Easy CD Creator 4 (Win) CD-burning software. 3/00 

AIPL SpinCycle (Win) DirectX plug-in.2/00 

AIPL WarmTone 2.1 (Win) DirectX plug-in. 5/00 

Antares Auto-Tune 1.6 (Mac/Win) plug-in. 5/00 

Auralex Acoustics Max-Wall modular acoustic 

environment. 10/00 

Best Service Dance Mega Drums 2 sample CD set... 1/00 

Best Service Total Piano sample CD-ROMs.6/00 

Big Briar Moogerfooger MF-103 12-stage phaser.4/00 

Big Fish Audio Pod (Win) sample CD-ROM.6/00 

Big Fish Audio Roots of India sample CD.5/00 

Big Fish Audio Roots of the Pacific sample CD.8/00 

BitHeadz Osmosis 1.12 (Mac/Win) 

sample-conversion utility. 12/00 

COP GrainMill 1.1 (Win) granular synthesis software .1/00 

Cyberwave EMS Wavep/ant(Mac/Win) 

sample CD-ROM. 5/00 

Digidesign Access Virus TDM 1.0 (Mac/Win NT) 

analog synthesizer plug-in.12/00 

Digital Audio Labs CardDeluxe (Win) PCI audio card .. 4/00 

Discovery Firm From East Europe II—Greek Beats 

sample CD. 8/00 

Discovery Firm Infinite Sound: Ambient 

Atmospheres sample CD. 9/00 

Discovery Firm The Legend of China sample CO.10/00 

Drag and Drop Musician Drag and Drop Drummer 

(Win) drum-loop CD.11/00 

East West Percussive Adventures sample CD. 9/00 

East West Symphonic Adventures sample CD.12/00 

Electrix EQ Killer modular signal processor.12/00 

Electrix Filter Queen analog filter.11/00 

Entertainment Publishers Automated Contracts 

for the Music IndustrylMacWm} legal software.2/00 

F7 Sound and Vision Concept: FX2(Mac/Win) 

sample CD-ROM.7/00 

Futurity Metropolis Science Fiction Toolkit sample CD 7/00 

FXpansion VST-DX Adapter 2.1 (Win) 

file-format converter.12/00 

GrooveAdemics Jazz Rock Inversion sample CD. 5/00 
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J Bl LSR28P powered monitors.12/00 

Kellar Bass Systems Jam Bass e28 MIDI controller. 11/00 

Lucid AD9624 and DA9624 A/D/A converters.3/00 

Lucid ADA8824 A/D/A converter.6/00 

M Audio C03 digital audio format converter.12/00 

Media Assistance Audio Plug-Ins Pack 1 (Win) 

effects plug-in package.12/00 

MediaForm CD5900 CD duplicator.3/00 

MicroBoards StartRec 400 CD duplicator.7/00 

Midiman Midisport 2x2 USB (Mac/Win) MIDI 

interface.11/00 

MIT Press Music, Cognition, and Computerized 

Sound textbook.12/00 

NemeSys GigaHarp and Upright Acoustic Bass 

(GigaSampler) sample CD-ROMs.5/00 

Northstar Productions Russian Masters 

sample CD-ROM.11/00 

Nyr Sound Chaosynth 1.0(Mac/Win) 

granular synthesizer.8/00 

Official Software Official Copyright iMac/Win} 

copyright-forms software.4/00 

PowerFX The Drummers of Motown sample CD.4/00 

PowerFX The Funk Master sample CD.2/00 

Prosoniq/Steinberg Orange Vocoder 1.01 (Mac) 

vocoder software.1/00 

Rarefaction Digital Dysfunctions (Mac/Win) 

sample CD-ROM.4/00 

Rarefaction RovaMatic (Mac/Win) sample CD-ROM.. 12/00 

QDesign MVP 1.0 (Mac/Win) MP3 

encoder/media player.3/00 

Q Up Arts The Holy Grail Grand Piano sample CD.8/00 

Q Up Arts Latin Groove Factory, volume /sample CD.. 4/00 

Sampleheads Rhythm of the Americas: Latin Drums, 

volume 1 sample CD.6/00 

Sanyiu Samples Sounds of Silence sample CD. 4/00 

Steinberg Model-E 1.0 (Mac/Win) VST Instrument 

plug-in. 10/00 

Steinberg/Prosoniq Dynasone 1.03 (Mac) VST plug-in. .2/00 

Steinberg Sounds and Cycles (Mac/Win) 

sample-loop library.6/00 

TC Works TC Native Bundle 2.0 (Mac/Win) 

plug-in bundle. 9/00 

Vamtech Drumtrax 3.0 (Mac/Win) Standard MIDI files . 1/00 

Virtual Reality Sound Corp. 3D Pipes sample CD.10/00 

WaveMachine Labs Drumagog 1.73 (DirectX) plug-in .. 8/00 

William Coakley Sound Design Perfect Piano Series, 

vol. 3 sample CD-ROM. 9/00 

Features_ 
2000 Editors' Choice Awards 

By the EM Staff.1/00 

Build a Microphone Cabinet on Any Budget 

(specific mies are recommended for different 

types of recording and budgets) 

By Brian Knave and Myles Bolsen.9/00 

Cartoon Cutups: Music Editing for TV Animation 

(Nick Carr scores a Nickelodeon children's 

series in his personal studio) 

By Erik Hawkins.6/00 

Caught in the Act (how to record live music using 

commonly available, affordable equipment) 

By Mike Levine.5/00 

Cheap Thrills |EM collects inexpensive musical 

gadgets that have inspiring sounds) 

By Marty Cutler and Gino Robair................... 12/00 

Circle Machines and Sequencers (the work 

of composer and inventor Raymond Scott) 

By Irwin Chusid and Jeff Winner..12/00 

Creating Killer Drum Grooves (tips for creating 

MIDI drum parts) 

By Julian Colbeck.1/00 

Desktop Flamenco (tips for understanding and working 

with flamenco music, and a review of four sample CDs) 

By David Rubin.6/00 

DIY: Rack-Mounting Your PC 

By Mike Lawson. 3/00 

Double Your Pleasure (techniques for miking in stereo) 

By Elizabeth Papapetrou.6/00 

The Electronic Century, Part I: Beginnings 

(electronic musical instruments developed 

between 1900 and 1957) 

By Joel Chadabe.2/00 

The Electronic Century, Part II: Tales of the Tape 

(how the tape recorder shaped modern electronic music) 

By Joel Chadabe. 3/00 

The Electronic Century, Part III: Computers and 

Analog Synthesizers 

By Joel Chadabe. 4/00 

The Electronic Century, Part IV: The Seeds of the 

Future (key developments and thoughts on the 

future of electronic music) 

By Joel Chadabe. 5/00 

Going Soft (roundup of software synthesizers for 

Mac and Windows) 

By Dennis Miller.7/00 

The Highest Llama (interview with Sean O'Hagan 

of the High Llamas) 

By JoE Silva.2/00 

Java Jive (how to use the Java programming language) 

By Peter Hamlin.11/00 

Little Wonders (five pairs of shielded desktop 

monitors are tested) 

By Gino Robair..7/00 

Making Tracks (multitrack audio-editing software 

and a comparison of six top Windows programs) 

By Dennis Miller and David Rubin.4/00 

Master Class: The Bottom Line (howto record 

great-sounding electric bass guitar tracks) 

By Michael Cooper..8/00 

Master Class: Building a Reaktor (advanced tips 

for using Native Instruments Reaktor software 

synthesizer and sampler) 

By Lan Sasso. 9/00 

Master Class: Building Blocks (build your own software 

synth using the Csound programming language) 

By Richard Boulanger.10/00 

Master Class: Get It in Print (how to create professional¬ 

looking scores using music-notation software) 

By Rob Shirak.10/00 

Master Class: Proteus Power (advanced tips for 

using the E-mu Proteus 2000 sound module) 

By Clark Salisbury.11/00 

Master Class: Sound Bridge Sourcery (advanced 

tips for using Alesis Sound Bridge software) 

By Daniel Fisher.7/00 

Master Class: Sound Design (general concepts, 

real-life situations, and specific techniques) 

By Nick Peck.3/00 

Mission Control (howto control all of your MIDI 

and audio gearfrom a digital audio sequencer) 

By Erik Hawkins.6/00 

Mixed Signals (explanation of signal flow and mixer 

topology for analog and digital recording consoles) 

By Barry Cleveland.11/00 
Mixing with a Master (interview with legendary 

engineer Eddie Kramer) 

By Mike Levine.9/00 

Music for New Media (how professionals create 

interactive soundtracks for games and the Internet) 

By Peter Drescher.12/00 

The Musical World of USB (a roundup of USB-equipped 

MIDI interfaces, audio interfaces, and control surfaces) 

By Brian Smithers.9/00 

On the Right Track (a comparison of four popular 

multitrack recording formats) 

By Gino Robair.. 2/00 

Out of the Bottle (interview with producer/ 

composer/keyboardist David Frank) 

By Paul Meyers.4/00 

The Outer Limits (a survey of true alternative 

electronic-music input devices) 

By Marty Cutler, Gino Robair, and Bean.8/00 

Plug In to Creativity (using plug-ins in unusual ways) 

By Peter Freeman.2/00 

Pressing Issues (advice for a trouble-free album release) 

By Gino Robair..2/00 

Production Values: Getting Signed Online (how the 

band Fisher secured a record deal with a major 

label through a successful Web site) 

By Erik Hawkins.11/00 

Production Values: Tracking the Midnite Vultures (inter¬ 

view with engineers Tony Hoffer and Mickey Petralia) 

By Rick Weldon.7/00 

The Real Thing (work with an excellent Eastern European 

orchestra with the help of the Internet) 

By Gary G arritan.10/00 

Rediscovering the Ballet mécanique (MIDI 

sequences and digital pianos help re-create 

George Antheil’s 75-year-old score) 

By Paul D Lehrman.8/00 

The Route Less Traveled (a roundup of digital 

patch bays and routers) 

By Larry the 0.12/00 

Silencing Sibilance (what de-essers are and 

howto use them) 

By Brian Knave. 4/00 

Stage View: Stompbox Strategies (how to work 

with vintage effects pedals) 

By Barry Cleveland..1/00 
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Stand and Deliver (a roundup of different types of 

keyboard stands) 

By Julian Colbeck.8/00 
To Tell the Truth (face-off of eight small-diaphragm 

condenser microphones) 

By Brian Knave.3/00 
Virtual Sampling (working with software samplers 

and downloadable sound files) 

By Roger Maycock with Dennis Miller.1/00 
You're Surrounded (how to set up and calibrate your 

system to mix your music in the 5.1 surround format) 

By Mike Sokol.10/00 

Columns_ 
Desktop Musician 
Alphabet Soup 

By Brian Smithers. 2/00 
Alternative Music Fonts 

By Brian Smithers.9/00 
The Beatnik Player 

By Peter Hamlin.12/00 

Bit by Bit 

By Brian Smithers. 5/00 
Double Vision 

By Brian Smithers. 4/00 
Getting the Most from RealAudio 

By Scott R. Garrigus.1/00 

Musical PCs 

By Brian Smithers.8/00 
New Chips on the Block 

By Brian Smithers.6/00 
Synchronicity 

By Brian Smithers.7/00 
Windows Media Audio 

By Brian Smithers.10/00 

Final Mix 
All the News that Fits 

By Larry the 0.1/00 
The Best of Times or the Worst of Times 

By Larry the O.6/00 

DUI, GUI. FUI! 

By Larry the 0.5/00 
Larry Potter and the Producer's Stone... 

By Larry the 0.3/00 
Lessons of History 

By Larry the 0.4/00 

Let It Go 

By Larry the 0. 6/00 
Musical WYSIWYG 

By Larry the 0.2/60 
My Back Pages/Don't Look Back 

By Larry the O.9/00 

Play It Forward 

By Larry the 0.12/00 
Stale Beer and Bitter Fruit Make Poor Nutrition 

By Larry theO.7/00 

Takin' My Time 

By Larry the 0.11/00 

Where Ideas Come From 

By Larry the 0.10/00 

Operation Help 
Expert Advice 

Compiled by Mike Levine.2/00 
Expert Advice 

Compiled by Mike Levine.3/00 
Expert Advice 

Compiled by Mike Levine.4/00 
Expert Advice 

Compiled by Mike Levine.7/00 
Expert Advice 

Compiled by Mike Levine.8/00 
Expert Advice 

By Mike Sokol.10/00 

Pro/File 
Disappearing Act (Spring Heel Jack) 

By Matt Gallagher.12/00 
A HellecasterTakes Solo (John Jorgenson) 

By Rick Weldon.1/00 
Leaving a Mark (the Watermarks) 

By Rick Weldon.4/00 
Love Is a Warm PC (Meg Lee Chin) 

By Rick Weldon.7/00 
Orso Changes ItsTune (Orso) 

By Rick Weldon.11/00 
Silent Groovy (Jazzhole) 

By Matt Gallagher.9/00 
Tribal Connection (Tribes of Neurot) 

By Rick Weldon.2/00 
Walls and Bridges (Emily Bezar) 

By Matt Gallagher.10/00 

Recording Musician 
Capturing the Wild Piano 

By Elizabeth Papapetrou.3/00 
Honk if You Love Horns 

By Myles Boisen.1/00 

String Fever 

By Myles Boisen.9/00 
Ten Tips for Nailing a Mix 

By Brian Knave.7/00 
Warming Trends. 

By Erik Hawkins.2/00 

Square One 
Analog BootCamp 

By John Quesenberry.12/00 
Downloadable Sounds 

By Jennifer Hruska.5/00 

Mies in the Mix 

By Myles Boisen.8/00 
Modern MIDI Sequencing. 

By Scott R Garrigus.2/00 
Multi-Effects 101 

By John Dusenberry.6/00 

Multi-Effects 102 

By John Dusenberry.7/00 

Phantom Power 

By Roger Maycock.1/00 
Phase One 

By Jeffrey Baust.11/00 
Spare Interchange 

By Jeff Baust.4/00 

Spectral Vistas 

By Stephen David Beck.10/00 

Tech Page 
Broadband Battlefield 

By Scott Wilkinson.3/00 
Digital Harmony 

By Scott Wilkinson.7/00 
Molecular Magic 

By Scott Wilkinson.8/00 
Music on the Brain 

By Scott Wilkinson.4/00 
Musical Shoes 

By Scott Wilkinson.10/00 

Prismatic Synthesis 

By Scott Wilkinson.2/00 
Quantum Mirage 

By Scott Wilkinson.5/00 
Surround 2000 

By Scott Wilkinson.1/00 

Vintage Page 
ARP Odyssey 

By Julian Colbeck.12/00 

Korg MS-20 

By Julian Colbeck. 9/00 
Moog Mimmoog 

By Julian Colbeck.11/00 
Roland Juno-106 

By Julian Colbeck.10/00 
Sequential Circuits Prophet-5 

By Julian Colbeck.8/00 

Web Page 
Tackling Technology 

By Michael A. Aczon.3/00 
We Have Liftoff! 

By Peter Drescher.4/00 

Working Musician 
A&R Primer 

By Mary Cosola.6/00 

The Changing Deal 

By Michael A. Aczon.7/00 
The E-Business Legal Checklist 

By Michael A. Aczon.10/00 

Getting Personal 

By Erik Hawkins.2/00 
Navigating the A&R Jungle 

By Michael Kohn.11/00 
Such a Deal! 

ByMichaelA.Aczon. 9/00 
Taking Your Sounds Abroad 

By Ken Stockwell.5/00 
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420 Ninth Ave. 
Between 33rd & 34th Streets, 

New York, N.Y. 10001 

Store and Mail Order Hours: 
Sun. 10-5, Mon. thru Thurs. 9-7 

Fri. 9-1, Sat. Closed 
For Orders Call: 

800-947-5509 
212-444-6679 

or FAX (24 Hours): 

800-947-9003 
212-444-5001 

On the Web: 

www. bhphotovideo. com 
We Ship Worldwide 

OUR NEW 
EXPANDED 
. LOCATIOI 



"THE PROFESSIONAL'S SOURCE" 
FOR ORDERS CALL: or FAX (24 hours): 

800-947-5509 800-947-9003 
212-444-6679 212-444-5001 

420 Ninth Ave. (Bet. 33rd & 34th St.) New York, N.Y. 10001 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http://www.bhphotovideo.coni 

DIGITAL MULTI-TRACK RECORDERS 

TASCAM MX-2424 24-Blt 
24-Track Hard Disk Recorder 

Co-dtagned by TASCAM and TimeLine Inc., the 
MX-2424 is an affordable 24-bit. 24-track hard 
disk reorder that also has the editing power of a 
digits audio workstation. A 9GB internal hard 
drive comes standard as well as a SCSI Wide port 
that supports external LVD (Low Voltage Drives) 
hard dnves from up to 40 feet away An optional 
analog and several digital I/O cards are available 
so the MX-2424 can be configured to suit your 
work environment. SMPTE synchronization. Word 
Clock. MIDI Time Code and MIDI Machine Control are all built in for seamless integration into any studio 

• Reords 24 tracks of 24-bit audio at 44 1 or 48 kHz, or 
12 tracks at 88.2 or 96 kHz. Up to 24 tracks can be 
recorded simultaneously using any combination of 
digibl and analog I/O. 

• Supplied 9GB internal drive allows 45 minutes of auoio 
across all 24 tracks 

• Widn SCSI port on the back panel allows you to add 
miifiple drives A front 5-1/2* bay available for 
installing an additional drive, or an approved DVD-RAM 
drive for back-up. 

• ViewNet MX. a Java-based software suite for Mac and 
PC offers DAW style editing of audio regions, dedicated 
system set-up screens that make set-up quicker and 
easier and track load screens that make virtual track 
management a snap. Connects to a computer via a 
standard Ethernet line. 

• Can record to Mac (SDH) or PC ( WAV) formatted 
drives, allowing later export to the computer. The Open 
TL format allows compatible software to recognize 
virtual tracks without have to load, reposition and trim 
each digital file. 
Transport Controls-
• Jot|,scrub wheel 
• MID. In. Out. and Thru ports are built-in for MIDI 
Machine Control. 

Editing-
• Built-in editing capabilities include cut. copy, paste 
split and ripple or overwrite 

• 100 levels of undo 
• Supports destructive loop recording and non¬ 
destructive loop recording which continuously records 
new takes without erasing he previous version. 

Build-In Synchronizalion-
• TBUS protocol can sample accurately lock 32 machines 
together for 384 tracks at 96kHz, or 768 tracks at 
48kHz. 

• Can generate or chase SMPTE timecode or MIDI Time 
Code. 

• Word Clock In, Out. and Thru ports 
I/O Options-
• Optional analog and digital cards all provide 24 
channels of I/O. There is one slot for analog and one for 
digital. 

• IF-TD24- T/OIF module 
• IF-AD24- ADAT Lightpipe module 
• IF-AE24- AES/EBU module 
• IF- AN24- A-D. D-A I/O module with DB-25 connectors 
Software Updates 
• System updates are made available through a front 
panel Smart Card slot or via competer directly from the 
TASCAM website. 

DA-78HR Modular Digital Multitrack 
The OA-78HR is the first true 24-bit tape-based 8-track 
mode ar digital multitrack recorder Based on the DTRS 
(Digital Tape Recording System) it provides up to 108 
minetes of pristine 24-bit or 16-bit digital audio on a single 
120 hi-8 video tape. Designed for project and commercial 
recording studios as well as video post and field production, 
the DA-78HR offers a host of standard features including 
built- n SMPTE Time Code Reader/Generator, MIDI Time 
Code synchronization and a digital mixer with pan and level controls. A coaxial S/PDIF dgital I/O allows pre-mixed digital 
bouncing within a single unit, or externally to another recorder or even a DAT or CD recorder Up to 16 3TRS machines 
can oe synchronized together for simultaneous, sample accurate control of 128 tracks cf dig tai audio 

Features-
• Selectable 16 bit or 24 bit High Resolution audio 
• 24 bit A/D and D/A converters 
•>1D4dB Dynamic range 
• 20Hz - 20kHz frequency response t 5dB 
• 1 Ik. 48 mm recording time on a single 120 tape 
• On-Board SMPTE synchronizer - chase or generate timecode 
• Or-Board support for MIDI Machine Control 

• Internal d gital mixer with level and pan for internal 
bouncing, or for quid mixes 

• Track slip from -200 to *7200 samples 
• Expandable up to 128 tracks (16 machines) 
• Word Sync In/Out/Th-u 
• Analog output on DB25 balanced or RCA unbalanced 
• Digital outfut on TDIF or 2 channels of S/PDIF 

CD RECORDERS & DUPLICATORS 

MICROBOARDS 
StartREC Digital Audio Editing/ CD Duplication System 

The Microboards StartREC is the first digital audio editing 
system combined with a multidrive CD recordable duplication 
system for professionals. Audio is recorded to the internal 6.2 
GB i DE hard drive using analog or digital inputs. Samp e rate 
conversion is automatic. Tracks can be edited and sequenced 
using the StartREC's user friendly interface and up to 4 CDs 
can be recorded simultaneously StartREC is the ideal solution 
for studio recording, mastering, post production or any pro 
aud o environment requiring digital audio editing and short 
run CD-R duplication. 

Fealures-
• 2X.4X, or 8X recording speeds 
• 6.2GB IDE hard drive 
• Eoiang functions include move, divide, combine or 
delete audio tracks, add or drop any index or sub index, 
anc create track fade in or fade out 

• Coaxial SP/DIF or AES/EBU digital input plus optical 
S^OIF I/O 

• XLR balanced and RCA Line inputs and outputs 
• Automatic sample rate conversion from 32 and 48kHz 

Automatic CD Format Detection feature and user 
friendly interface provide one touch button operation 
Front panel trim pot and LCD display provide accurate 
input signal and time lapse metering 
SCMS (Serial Copy Management Sysrem) is supported, 
regardless of the source d sc copy protection states 
StartREC Models Include: ST2000 (2) 8x writers. 
ST3000 (3) 8x writers and ST40O0 (4) 8x writers 

DIGITAL MIXERS 
VM Basic 72 
Digital Mixing System (Bl Roland 

The all digital Roland V-Mixing System, when fully 
expanded, is capable of mixing up to 94 channels with 1 
stereo (32 mono) onboard multi-effects including COSA 
Speaker Modeling. Utilizing a separate-component 
design, comprised of the VM-C7200 console and VM-
7200 rackmount processor, allows the V-Mixing Systen 
to be contoured to suit your needs. Navigation is made 
easy via a friendly user interface. FlexBus and EZ 
routing capabilities as well as a large informative LCD 
and ultra-fast short cut keys 

Features-
• 94 chance s of digital automated mixing (fully expanded) 
• Up to 48 channels of ADAT/Tascam T-DIF digital audio 
I/O with optional expansion boards and interlaces 

• Separate console/processor design 
• Quiet motorized faders, transport controls, total recall 
of all parameters including input gain, onboard mixer 
dynamic automation and scene memory 

• 24 fader groups, dual-channel delays. 4-band 
parametric channel EQ ♦ channel HPF 

• FlexBus and 'virtual patchbav' for unparalleled routing 
flexibility 

Options-
• VS8F-2 Effects Expansion Board - Provides 2 stereo 
effects processors including C0SM Speaker Modeling 
Up to 3 idditional boards can be user-installed into the 
VM-7200 processor, for 8 stereo or 16 mono effects 
per processor. 

• VM-24E I/O Expansion Board - Offers 3 R-Bus I/Os on 
a single boa'd. Each R-Bus VO provides 8-in/8-out 24-
bit digital 1/0, totalling 24 I/O per expansion board. 

• Up to 16 stereo (or 32 mono) multi-effects processors 
using optional VS8F-2 Effects Expansion Boards (2 
stereo effects processors standard) 

• COSM Speaker Modeling and Mic Simulation technology 
• 51 Surround mixing capabil ties 
• EZ Routing allows mixer settings to be saved as templates 
• Realtime Spectrum Analyzer checks room acoustics in 
conjunction with noise generator and oscillator 

• Digital cables between processor and mixer can be up 
to 100 meters long- ideal for live sound reinforcement 

• DIF-AT Interface Box for ADAT/Tascam - Converts 
signals between R-Bus (VM-24E expansion board 
required) and ADAT/Tascam T-DIF. Handles 8 ia/8-out 
digital audio. 1/3 rackmount size. 

• VM-24C Cascade Kit - Connects two VM-Series 
processor units. Using two VM-7200 processors 
cascaded and fully expandec with R-Bus I/O. 94 
channels of audio processing are available 

EFFECTS PROCESSING 

lexicon 
MPX-500 24-Bit Dual Channel Effects Processor 

The MPX 500 is a true stereo 24-bit dual-channel processor and like the MPX100 is powered by Lexicon’s pmorietary 
Lexicho and offers dual-charnel processing. However, the MPX 500 offers even greater control over effects 
parameters, has digital inputs and outputs as well as a large graphics display 

240 presets with classic, true stereo reverb programs 
as well as Tremolo, Rotary, Chorus, Flange, Pitch, 
Detune. 5.5 second Delay and Echo 
Balanced aralog and S/PDIF digital I/O 

4 dedicated front panel knobs allow adjustmer of 
effect parameters. Easy Learn mode allows MIDI 
patching of front panel controls. 
Tempo-controlled delays lock to Tap or MIDI clock 

t.c. electronic 
M-One Dual Effects Processor 

The M-One allows two reverts or other effects 
to be run simultaneously, without 
compromising sound quality The intuitive yet 
sophisticated interlace gives you instant control 
of all vital parameters and allows you to create 
awesom<! effects programs quickly and easily. 

20 incredible TC effects 
including, Reverb, Chorus, 
Tremolo, Pitch, Delay and 
Dynamics 
Analog-style user interface 
100 Factory/100 User presets 

• Dual-Engine design 
• 24 bit A/D-D/A converters 
• S/PDIF digital I/O. 44.1-48kHz 
• Balanced 1/4’ Jacks - Dual 
I/O 

• 24 bit internal proc ;ssmg 

D-TVVO Multitap Rhythm Delay 

Based on the Classic TC2290 Delay, the D-
Two is the first unit that allows rhythm 
patterns io be tapped in directly or quantized 
to a specific tempo and subdivision. 

• Multitap Rhythm Delay 
• Absolute Repeat Control 
• Up to 10 seconds of Delay 
• 50 Factory/100 User presets 

• 24 bit A/D-D/A converters 
• S^DIF digital I/O. 44 1-48kHz 
• Balanced 1/4' Jacks - Dual I/O 
• 24 bit internal processing 
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R0DE 
NT-2 Condenser Mic 

C4000B Electret Condenser Mic 

Hl P 1 ß II N I P Q provides a wide dynamic range with excellent transient response and 
« b I R U li I b u low intermodulation distortion. 

AM-61 Cardioid Tube 

ALSO AVAILABLE AM-62 multipattern tube condenser mic 

audiotechnica. 

— 

THE PROFESSIONAL'S SOURCE FOR PHOTO 
OR FAX (24 HOURS): FOR ORDERS CALL: 

800-947-5509 800-947-9003 OVERNIGHT SERVICE AVAILABLE PHOTO-VIDEO-PRO AUDIO 
212-444-6679 212-444-5001 On the Web: http://www.bhphotovideo.com 

STUDIO MONITORS MICROPHONES 

AU ITEMS ARE COMPLETE WITH ALL ACCESSORIES AS SUPPLIED BY MANUFACTURER BAH PAGE 3 

Groove Tubes military-spec GT5840M 
vacuum tube preamplifier 
Large-diameter, super-thin 3 micron gold 
evaporated Mylar diaphragm 
Fixed cardioid polar pattern response 

XLR-kalanced and 1/4-in<± (balanced or 
unbalanced) inputs 
52Hz-19kHz frequency response t3dB 
2.6kHz, active second orde' crossover 
Burtt in RF interference, output current 
limit ng over temperature, turn-on 
transient, subsonic filter, internal fuse 
protection 
Combination Power On/CLp LED indicator 
5/8 vinyl-laminated MDF cabinet 

"his new mic from AKG is a multi polar pattern condenser microphone using 
a unique electret dual large diaphragm transducer It is based on the AKG 

Solid Tube design, except that the tube has been replaced by a transistorized 
impedance converter/ preamp.The transformerless output stage offers the 

Side address cardioid condenser microphone for 
professional recording and critical applications in 
broadcast and live sound 
Low self noise, wide dynamic range and high SPL 
Switchable 80Hz Hi Pass Filter 
and 10dB pad 
Includes AT8449/SV shockmount 
Also Includes a limited edition tweed flight case 
while supplies last! 

-10dB p.:d switch 
20ft-2QkHz frequency response 
135dB Max SPL 
Gold plated output connector 
Gold plated internal head pins 
Shockmount. Flight Case, and Pop Filter 
mclucsd 

A Iso Available- V-8 
• 1 -inch Silk Dome tweeter and 8-inch 
Woven Kevlar woofer 

• 47Hz - 23kHz frequency response 
• 60 Watl high frequency and 120 Watt 
low frequency amplification 

•HFadjust +1dB Flat -1dB 
• LF adjust -3dB at 45 50 and 65 Hz 

B&H is proud to announce that 
we are now dealers for RODE 
microphones and all other Event 
products. 

Incorporating a pair of 2-way. acoustic suspension 
monitors and external, system-specific 250 watt per 
side control amplifier, the A-20 provides a precise, 
neutral studio reference monitoring system for 
project, commercial and post production studios. The 
A-20's control amplifier adapts to any production 
environment by offering control over monitoring 
depth (from near to tar field), wall proximity and even 
input sensitivity while the speakers magnetic 
shielding allows seamless integration into today's 
computer based studios. 

Amplifier 
• Amplifier Power 250W (continuous rms/ch), 400W 
(100ms peak). 

• XLR. TRS input connectors 
• Headphone output 
• 5-position input sensitivity switch with settings 

Speakers 
• 2-way acoustic suspension with a 6.5-inch treated 
paper woofer and a 1 -inch aluminum deme tweeter 

• Fully magnetically Shielded with an 18-inch 
recommendec working distance 

-6dB LF Cutoft 40Hz 
5 position wat proximity control 
5 position lisrening proximity control between near, 
mid and far-f eld monitoring 
Power. Overload: SPL Output. Line VAC and Output 
device temperature display 

Type Modular, self-powered near/mid/far-field monitor. 
48Hz - 20kHz frequency response @ 1M 
Peak Acoustic Output 117dB SPL (100ms pink noise at 
1M). 
XLR outputs from power amp to speakers 
Matched impedance output cables included 

A Iso Available- TRM-8 
• 1 -indi soft dome tweeter ard 8-inch 
polypropylene woofer 

• 45Hz - 21kHz frequency response i2dB 
• 75 Watt HF. 150 Watt LF amplification 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

The GT Electronics AM61 offers classic tube performance in a fixed cardioid, large diaphragm 
condenser mic. An outstanding addibor to any project studio or large commercial recording facility 
seeking rich, warm tube sounds and unsurpassed value. 

Features 
Dual pressure gradient transducer 
Large diaphragm (1*) capsule with gold-
sputtered membranes 
Low noise, transformerless circuitry 
Omni and cardioid polar patterns 
High pass filter switch 

Switchable -1 OdB attenuation pad and 80Hz 
low frequency roll-off f Iter 
Includes hard-shell case, shock mount, hard 
mount. 6-pin cable and external power supply 
Frequency response 20Hz - 20kHz 

• Extremely low self-noise 
• Bas. cut filter & Pad switches 
• Requires 12,24 or 48 V phantom power 
• Includes H-100 shockmount and wmd/pop screen 
• Frequency response 20Hz to 20kHz 

FEATURES-
58Hz - 22kHz frequency response 
1 -inch silk dome tweeter and 6-inch long 
stroke, polyvinyl woofer 
30 Watt HF & 60 Watt LI amplification 
Magnetically shielded 
Variable system gam +6dB -30dB 
Neutrik XLR/1/4' TRS combo connector 

FEATURES-
33 Watt HF & 50 Watt LF amplification 
1 -inch soft dome tweeter and 6.5-inch 
polypropylene woofer 
55Hz - 21kHz Response 
Magnetically Shielded 
Electronically and Acoustically Matched 

hese bi-amped studiw monitors from KRK supply 90 watts of clean power Their 
6-inch woofer & 1-mch silk dome tweeter ensure consistency from top to bottom 

with crystal clear highs and a solid bass response. 

C4000B exceptional low frequency response 

FEATURES-
• Electret Dual Large Diaphragm Transducer (1st of 
its kind) 

• Cardioid, hypercardioid & omnidirectional polar 
patterns 

• High Sensitivity 

KRK v-6 Bi-Amplified Near Field Studio Monitors 

VERGENCE A-20 
Studio Reference Monitor System 

AT4047SV 
Cardioid Condenser Mic 

FEATURES-
• 5-1/4-inch magnetically shielded mineral-
filed polypropylene cone with 1-inch 
diameter high-temperature voice coil and 
damped rubber surround LF Driver 

• Magnetically shielded 25mm diameter 
ferrofluid-cooled natural silk dome 
neodymium HF Driver 

• 70 watt continuous LF and 30 watt 
continuous HF amplification per side 

The AT4047 is the latest 40 Series large diaphragm 
condenser mic from Audio Technica. It has the lew self 

noise, wide dynamic range and high sound pressure level 
capacity demanded by recording studios and sound 
reinforcement professionals. 

Offering honest, consistent sound from top to bottom the TRM-6 bi-amplified studio 
monitors are the ideal reference monitors for any recording environment wheíier 
tracking, mixing or mastering. Supported by Hailer s legendary amplifier technology 
that provides a wide and accurate sound field, in width, height and also depth 

The R0DE NT2 is a large diaphragm true condenser studio mic that features both cardioid and 
I omnidirectional polar patterns The NT-2 offers superb sen»: detail with a vintage flavor for vocal 
d and instrument miking Like all RODE mies the NT-2 is hand-assembled in Australia and is 
I available at a breakthrough price. 

KSM-32SL 
Cardioid Condenser Mic 

The reviews are raving about Shure’s new “classic" microphone. The KSM32 features 
Class A. transformerless preamplifier circuitry, low self-noise and increased 

dynamic range, all necessary for critical studio recording. It has a 15 dB attenuation 
switch for handling high SPL;., making it suitable for a variety of sound sources 
including vocals, acoustic instruments, ensembles and overhead miking of drums and 
percussion For studios, the KSM32/SL has a light champagne finish and includes an 
aluminum carrying case, short and swivel mounts and a velvet pouch. For live 
applications, the KSM32/CG has a charcoal grey finish and includes a swivel mount and 
padded zipper bag 
Frequency response 20Hz - 20kHz 

PS-5 Bi-Amplified Project Studio Monitors 
The PS-5s are small format, full-range, non-fatiguing project studio 
monitors that give you the same precise, accurate sound as the highly 
acclaimed 20/20 series studio monitors. The use of custom driver 
components, complimentary crossover and bi-amplified power design 

Hafler 
TRM-6 Bi-Amplified Near Field Studio Monitors 
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VIDEO and PRO AUDIO 

PHOTO-VIDEO-PRO AUDIO 

COMPUTER BASED DIGITAL AUDIO SYSTEMS 

420 Ninth Ave. 
(Bet. 33rd & 34th St.) 

New York, N.Y. 10001 

TO INQUIRE ABOUT YOUR ORDER: 

800 221-5743 * 212 239-7765 
OR FAX 24 HOURS: 

800 947-2215 * 212 239-7549 

MOTU 

MOTU AUDIO Hard Disk Recording Systems 
The MOTU Audio System is a PCI based hard recording solution for the Mac and PC platforms At the heart of the 
sysem is :he PCI-324 PCI card that can connect up to three audio interfaces and ..Hows up to 72 channels of 
simultaneous I/O Audio interfaces ire available with a wide rangt of I/O configurations including multiple analog 
I/O with the latest 24-bit A/D/A converters antfor mufti charnel digital I/O such as ADAT optical and TDIF I/O as well 
as standard S/PDIF and AES/EBU I/O Each interface can be purchased separately or with a PCI-324 card allowing 
you to build a system to suit your needs Includes dnvers for all d today s hottest audio software and AudioDesk, 
mullitrack recording and editing software for the Vac 

THEY ALL FEATURE- »Mac OS and Window compatible 
• Includes sodware dnvers for compatibility with all of today's popula-
audio software plus AudioDesk. MOTU's sampie-acorate audio 
workstation software for Mac OS • Host computer determines the 
number of tocks that the software can record and play sirrjltaneousl\, 
as well as the amount of real time effects processing it san support 
• Front panefc display metenngfor all inputs and outputs 

• AudioDesk Audio Woitatatior Software tor Mac OS features 24-
bit recordrig. multi-channel waveform editing, automated virtual 
mixing, graphic editing of ramp automation real-time effects plug-ins 
with 32-brt flowing point proceæmg, crossfades, support tor third-
party audio piug-ins (in the MOTU Audio System and Adobe 
Premiere formits). backgrounc processing ot file-based operations 
sample-accurate editing and placement of audio, and more 

2408 mkII FEATURES-• 7 banks of 8 channel I/O: 1 • 8x 24-bit 1 4" balanced analog I/Os • 24-bit internal data 
bank of analog. 3 banks of ADAT optical. 3 bants of 
Tascam TDIF. plus stereo S/PDIF. • Custom VLSI chip for 
amazing I 0 capabilities • • Format conversion between 
ADAT and DA-88 

bus tor full 24-bit recording via digital inputs • Standard 
S/PDIF I/O for digital plus an addit onal S/PDIF I/O for the 
mam mix • Sample-accurate synchronization with ADATs 
and DA88S via an ADAT SYNC IN and RS422 

State-of-the-art 24-bit A/D/A • Simultaneously record and (A-weighted) • Front panel displays six-segment 
play back B channels of balanced (TRS), +4 dB audio • 
24-bit balanced *4 XLR mam outputs • Stereo AES/EBL 

metering for all inputs and outputs • Headphone jack 
with volume knob 

308 Features- • 8 channels of coaxial S/PDIF using 4 
RCA input and 4 RCA output connectors • 8 channels of 
optical S/PDIF using 4 tosink input and 4 toslink output 

connectors «8 channels of AES/EBU using 4 XLR male and 
4 XLR ‘emale connectors • Word Clock I/O allows the 308 
to synchronize with digital audio environments 

24i Features- • 24 high quality, 24-bit ana.og 
inputs • Balanced 1/4' analog outputs • Optica and 
coaxial S/PDIF outputs • Front panel headphore output 

with leve control • Word Clock I/O • Connect up to 
three 24i rack I/Os to a PCI-324 aadio card for a total of 
72 inputs and six outs 

digidesign’ 

A Division of Avid Technology, Ir: 

DIGI001 Digital Audio Workstation For Mac And PC 
A completely integrated digital recording, mixing and editing 
environment for the Mac and PC. the DIGI-001 offers a 24-bit multi 
I/O breakout interface along with Pro Tools LE software— based on 
Digidesign's world renowned ProTools software. The DIGI-001 
interface features 18 simultaneous I/Os made up of 8 analog inputs 
and outputs— two of the inputs are full featured mic preamps with 
phantom power, and digital I/O including standard S/PDIF as well as 
an ADAT optical interlace that can also be used as a S/PDIF I/O. 
ProTools LE supports 24 tracks of 16 or 24-bit audio and 128 MIDI 
tracks and also features RealTime AudioSuite (RTAS) effects plug¬ 
ins. For ease of use. MIDI and audio are editable within the same 
environment and all mixing parameters including effects processing 
can be fully automated. 

FEATURES-
• 18 simultaneous. 24-bit ins and outs with support for 
44 1 and 48 kHz sample rates 

• 20Hz - 22kHz freq, response t0.5 dB 
• 2 channel. XLR mic/1/4' line inputs with -26 dB pad. 
48v phantom power, gam knob, and HP Filter at 60Hz 

• 6 ch. line inputs (1/4‘) TRS balanced/ unbalanced w/ 
software controlled gain 

• +4dB balanced 1/4-inch Main outputs 
• Balanced 1/4" monitor outs with front panel gain knob 
• 1/4-inch unbalanced line outputs channels 3-8 
• Headphone output with independent gam control knob 
• 2 channel S/PDIF coaxial digital I/O 
• 8 channel ADAT optical I/O can also be used as 2 
channel optical S/PDIF 

Pro Tools LE 
• Supports 24 tracks of 16 or 24-bit audio and 128 
sequenced MIDI tracks 

• Sample-accurate simultaneous editing of audio & MIDI 
• Real-time digital mixing capabilities include recall of all 
mixing parameters, support for edit and mix groups 
and complete automation of all volume, panning, 
mutes and plug-ins. 

• Route and mix outboard gear in realtime 
• MP3 and RealAudio G2 file support (Mac) 
• Two plug-in platforms offer multiple options for effects 

processing— Real-Time AudioSuite (RTAS) is a host 
based architecture that allows an effect to change and 
be dynamically automated in realtime as the audio 
plays back. — Audios jite is a file-based format, that 
'enders a new file witli the processed sound. 
Bundled RTAS plug-irs include. 1 and 4-band EQ; 
Dynamics II- compressor limiter, gate and expander/gate: 
Mod Delay - short, slap, medium, and long delays with 
modulation capabilities for chorus or flange effects and 
dither. AudioSuite plug-ins include Time 
Compression/Expansion, Pitch Shift. Normalize. Reverse 

MIDI Functions 
MIDI functions include graphic controller editing, piaic-
roll display, up to 128 MIDI tracks and editing option', 
eke quantization, transpose, split notes, change 
velocity and change duration. 
MIDI data can be edied on the fly 

SOFTWARE 

MOTU 

Digital Performer 2.7 
MIDI/AUDI0 Software for Mac 

Digital Performer is an integrated multitrack digial audio and MIDI 
sequencing program packed with advanced tools for a wide variety of 

audio applications Sample accurate editing, loop based audio capture, realt me DSP 
effects and the best MIDI timing/resolution available insures unlimited creative potential 

FEATURES- NEW FEATURES-
• Includes over 50 eal-time MIDI and audio effects plug- • Full Plug-In FX automation and 
ins • POLAR window - which provides Interactive audio 
loop recording • 24-bit recording and editing • 32-bit 

increased 3rd party Plug-n support 
Drum Editor 

native effects processing - incredible sounding E2 and 
other FX • 64-bit MasterWorks Limiter and Multiband 
Compressor plug-ins included • Sample-accurate - the 
most reliable waveform editing and tightest sync you can 
get • Samolers window - drag & drop samples between 
your Mac and your Sampler • PureDSP stereo pitch¬ 
shifting and time-stretching • Unlimited audio tracks, real 

Adjustable Display Resolution from 2 to 10,000 PPQ Tick 
values uo to four decimal places can be set allowing 1000 
times greater editing resolution. For example, if you are 
used to editing MIDI data at 480 PPQ. you can set your edit 
resolution to 480 000 for I )00 times more precision. 
MIDI Time Stamping (M“S) which exists in MOTU s rack-
mountable USB MIDI intertaces, delivers MIDI data from 

AMM-1 Microphone Modeler 
The AMM-1 Microphone Mccfeler uses 
patented technology to create precise 
digital models of a wide variety of 

microphones, from historical classics to modern exotics and even industry¬ 
standard workhorses. Simply tell the Microphone Modeler wha: microphone 
you are actually using and what microphone you'd like it to sound like. It s 
as simple as that. Available as a plug-in for the TDM and MAS environments, 
with DirectX and Mac VST not far behind. 

FEATURES-
• Proprietary DSP-based acoustic modeling allows any 
reasonable quality microphone to sound like any of a 
wide variety of high-end studio mies • Models 
reproduce the effects of windscreens, low-cut filters, 
pattern-dependent frequency response and proximity 
effects • Create hybrid mies that combine the bass 
response of one mic with the treble response of another 

• Add a model cf classic tube saturation distortion • U.e 
during mixdown to change the mic on an already 
recorded track • Incredibly simple to use - simply select 
the mic you re using and the mic you want it to sound 
like • Includes an extensive collection of digital models 
ot historical classics, modern exotics, and industry-
sandard workhorses • Additional models can be 
downloaded from the Antares web site 

WAVF^ Pro-FX Bundle 
’’♦VmW Dhin.lnc Enr Unn nr DP Plug-ins For Mac or PC 

MES 

■■j 
Minimum Shipping USA (Except AK & HI) $6.95. up to 1 lb. Add 75( for each additional lb. For ins. add 50c pet $100. © 2000 B&H Photo-Video. Prices valid subject to supplier prices. Hot responsible for typographical errors. 

W 

Browser View- File database, audio 
editor and plav list all n one easy to use 
display with movable borde' lines-
Eliminates the need for surfing several 
windows to at cess and edit files 
Wave Editor- Perform off-line editing 
processing, and create markers and 
non-destructive regions 
Supports AIFI. Sound Designer. WAV 
and QuickTime tile formats 
DSP Processing Includes- Normalize, 
Reverse. Fades. Crossfades, and 
Sample Rate conversion and realtime 

Digital Performer to MID. devices as accurately as a third 
of a millsecond for every single MIDI event 

Time Stretching 
• VST Plug-In compatible 
Supports-file swapping with most 
major samplers and any sampler that 
supports SMDI • Batch Processing 
Bundled with Adaptec's Toast Pro you 
can burn your audio on CD 
Extract audio from a quicktime movie 
for editing and then export the audio 
along with the video into a new file 
SPARK 1 5 supports MP3 audio 
authoring for the web directly from the 
file menu. 

time editing, full automation and remote control 
QuickTime digital video support 

T C I W □ R K S SPARK 1 .5 2-Track Editing For Mac 
Ultimate Software Macminfs The latest Bundle from Waves has some of the coolest sound-design plug-ins 

available for the Mac and Windows platforms. 
SuperTap - Six taps of mono or true stereo delay (up to Six seconds) • Global LFO 
modulation • 2 feedback modes • 010-style filtering for each tap • rotation (stereo 
panning) • Delays are adjustable in milliseconds and note values • Tap out delay times or 
patterns using the Tap Pad 
MetaFlanger - Vintage tape-flanging, phaser-emulation, and speci.J effects • True dual¬ 
delay flanging sounds • Wet signal include filters so you can flange c-r phase just part of the 
signal • Factory presets of vintage emulations (Mutron, MXR, Itctycoo Park) and mere 
MondoMod AM. FM. and Rotation (stereo panning) modulators • Gentle wandering guitar 
solo panning or bizarre destructive effects • Single LFO drives all modulators with 
independent phase offsets between the modulator signals. 
UltraPitch - Formant-corrected pitch shifter with 6-voices • Excell* nt gender-bendirg 
• Independent stereo panning and delay • Animator delay-randomize- Set the pitchshift by musical intervals (with 5 cent 
resolution) • Manual formant mapping as well as presets that pertælly match instrumentai formant responses • Creates huge 
and thick stereo chorusing, doubling, parallel harmonies, excellera: vccal slap/spread effects and much more 
Enigma Mysterious and innovative. Enigma combines a complex notch filter short delay feedback loops and 
modulation to create distinctive sound design effects 
Doppler Developed for post, film sound and game designers. Provides realtime deppler effects with auto and manual 
triggering modes, full control of air damping, panning pitch, path curve, gain, start/stop points and reverb tail 

Spark is professional 2-track aucio editing software fc the Power Macintosh that provides fast access to files and 
powerful processing tools Supports files up to 24-bii/96kHz and has batch processing, VST plug-in support, as 

well as MP3 file export built-in. Audio can be extracted ‘iom a Quicktime movie, edited and then exported along with 
the video to a new file. Bundled with Adaptec's Toast so you can burn your audio directly to CD. 



MARKETPLACE 

FREE Website 
FREE E-mail 

CD Distribution - $99 
Web Promotion - $99 

888-296-2669 M-port.com 

ex-tend-it 

CAT5-2OOO 
Show your noisy computer the door. 

Extend USB & video for G4 computers 
using CATS cables. 

FOUR GREAT PRODUCTS! 

MULTIPURPOSE 
PROTECTIVE EARPLUG 

Loud Music und Sound Attenuotion 

without Muffled Occlusion fot Musicions, Stoge 

Technicions, Nite Club Stoff, Audiences, Light In¬ 

dustry ond Airline Attendonts. 

ONLY ‘8 PR. (In Flip-top Box) 

HANDS-FREE HEADSET FOR CELLPHONES 
¿¿X Doc's Protune witn 4 Sizes of Eormolds in Flexipok for Storage. Indudes 

eorphone receiver, one microphone, 4 poirs of eormolds ond 1 pair Protune 

adopters in Flexipok for storage. ONLY ‘35 

VISIT US AT NAMM 2001 

Boss, Light & Comfortable. 

Includes 4 Poirs in 

Flexjrok for Storage. 

/ Innovation\ 
' «Mrd W3 > 

Consume Electrones Show 
Fo Audio Por Excel wœ Award 
\ 4AÍSIW / 

DOC'S PROTUNE - ONLY ‘25 

Improves Sound ond Comfortably Secares BurTStyle Ear¬ 

phones in the Eor! Decreases Occlusion Effec, Enhances 

DOC'S EARSAVER 

Our Newest Product! Newverti-

col placement of hex-cylinder in 

eor for comfort ond effect. 

5 PAIRS - ‘4" (Washable) 

EARSAVER 

TOLL FREE: International Aquatic Trades, Inc. • 719 Swift St., Suite 56 

1-800-521-2982 Sonta Cruz, CA 95060 USA • 1-831/425-5920 • Fax: 1 831-425-0178 

email: info@propfugs.com • www.proplugs.com 

High Quality Vintage-Style Rack Fillers for Filling Your Empty Rack Spaces with Vintage-Style Rack Fillers 
1 & 2 Space Designs -- Red/Black - Silky-Smooth Knobs - www.funklogic.com - 760.434.3854 about $20 
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Rackmount solutions 
for PowerMac 8500 
through the latest G4's 

New: rackmount your 
iMac in only 1 RU: 
The Marathon ¡Rack 

Rackmount Your Mac 

mwd@marathoncomputer.com 800*832*6326 

Rackmount your 
classy Apple case: 
The Marathon G*Rack 
Supports your case 
front and back, top 
and bottom. $225 

www.marathoncomputer.com 

Sä 
DESIGN • PRINT 
APPLY • PACKAGE 

KIT INCLUDES 

• NEATO 2000 CD label Applicator 

• Assortment of Labels and 

Jewel Cose Inserts 

• MediaFACE-ll 

• Design Software (PC), Templates (Mac) 

• Digital Background Art for Lobels and Inserts 

• Label and Inseri Templates for Popular 

Graphics Programs (PC/Ma) 

800-984-9800 
Also available... 

Other Media Labeling Prodarts Induding 

Video Sleeves/Wraps/Labels, 

Business Card CD Labels/Sieeves 

250 Dodge Ave. • East Haven, a 06512 • 800-984 9800 203-466-5170 • Fax 203-466-5178 

www.neato.com 

LABELING & 
PACKAGING 
FROM YOUR 
DESKTOP! 

ONLY 

$29’5 

NEATÖ 
Media Labeling Products 

g 

www.shimad.com 
Fax:650-493-1333 
Ph. 650-493-1234 

CD-R Media 

CD-R Printers . 

CD Duplicators 

CD-R Business Card 

CD-Rom Replication 

CD-R Duplication 

CD-R Silkscreen 

Quick Turnaround Affordable Prices 

bhk. Shimad 

1-888-474-4623 
Toll Free 

Best Price... Best Service... Period. 

EUnOPADISkLLC 

One-Stop Audio Manufacturing 

• CD Replication 
• Vinyl Records 
• Cassette Duplication 
• Audio Mastering Studio 
• New, Fast, ON-DEMAND PRINTING! 
Booklets, tray cards, J-cards, posters 

Experience the ultimate in project control - know exactly 
how your job is progressing with our On-Line Job Tracking! 

www.europadisk.com 

Work directly with our factory and save - the U.S. MOST 
COMPLETE FACILITY! Major Credit Cards Accepted. 

Call for Free Catalog (800) 455-8555 
(7181407-7300 
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^MARKETPLACE 

" U Make a MIDI 
Light Show! 

Cight Master™ 
Four channel MIDI controlled dimming system 

Great for Multimedia and Automation 
Delivers High Quality Performance 

Use MIDI Notes, Controllers and More! 

International Model Available 

On/y $269 
Order now! 

NEW! Version 3 
enhanced features 
more functionality 

www.tpz.com 
topaz@tpz.com 
(303) 252-4844 

O FAZ 
ENTERPRISES 

Dealer inquiries welcome Where light and sound mix 

LEARN the ART of RECORDING. 
You can get the practical, real-world skills needed to successfully start your career as a 
recording engineer or producer. For 29 years, thousands of students from the US and 
around the world have started their career at the RecordingWorkshop. 

• The Original since 1971 • Hands-On Training • On-Campus Housing 
• 8 Studio Facility / Latest Gear «3-6 Students per Class • job / Internship Assistance 
•Very Affordable Tuition »2 Month, 300+hrs Training • Financial Assistance 

Contact us for a Free Brochure 
800-848-9900 

www.recordingworkshop.com 

RECORDING WORKSHOP 
email: info@recordingworkshop.com 

Outside the USA: 740-663-2544 fax machine: 740-663-2427 
455-L Massieville Road, Chillicothe, OH 45601 

Ohio State Board of Proprietary Schools Registration #80-07-0696T^ 

REC 
w 

PHOTOS 
SOUNDS 
MANUALS 
FORUM 

► STORE 
ARTICLES 
POLLS 

www.drummachine.com 415-503-0477 
Ä«£> 

SidStation 
C64 MIDI Synth 

MAQ16/3 
MIDI Step 
Sequencer 

MAPI 
MIDI 

Arpeggiatoi 

XBase 09 
Analog Drum Machine 

SoundClips 2 
12.000 

WAV Files 
in theTotal oF 

10 CDs! 

Pocket 
Control 

MIDI Controller 

Omegas 
Analog 8 Voice Synth 

s o ï r ö . 

Mobius 
MIDI/CV Sequencer 

Microcon 
Analog Mono Synth 

"TUIEfiKERS!!!" 

Vour new choice for 
all things analogue 
at the lowest prices. 
Call us today! 

Uislt our new showroom. 

DRum mRCHint must uni 
106? market St. Ste. 1004 
Son francisco, CH 94103 

TECHNOSAURUS*ELEKTRON*SOFTWARE TECHNOLOGY*DOEPFER*JOMOX*STUDIO ELECTRONICS*SHERMAN 
BIG BRIAR*ENCORE ELECTRONICS*TOUCHED BY SOUND*MAM*FUTURE RETRO*MASTERBITS*SYNHOUSE 
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MARKETPLACE 

RgligblgMusiçrçgmi 
PRO AUDIO • RECORDING • KEYBOARDS • SOFTWARE 

" n QUESTIONS? 
Get straight answers from Pros 

with hands-on product knowledge. 
Working musicians, engineers and 
songwriters who understand your 

_ j equipment needs. 

J ■ ^1-888-888-4515 

Call Toll Free! Online Catalog! 

Effective & Portable 
Volume Control & Separation 

IF YOU DECIDE 
TO START CARINO ABOUT YOUR AUDIO... 

TEL: 508-543-0069 M-F IOa-6p 

mercenary.com open 24 hrs. 

Unbeatable Prices! 
Unsurpassed Service! 

on all your 

Recording 
Supplies 
and related services 
• Blank audio, video 
and data media 

• Studio mastering 
supplies 

• Labels, albums, 
sleeves, jewel cases 

• Cassette duplication 
• CD replication 
• Graphic design services 

www.universaltapes.com 
(732) 367-TAPE • Fax: (732) 886-TAPE 
61 Whispering Pines Lane * Lakewood, NJ • 08701 

SvERSfll 
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Release your CD on Internet e-stores with 
any order of 500 or more Deluxe CD Packages 

Also announcing the "Super Duper." 
Our short run quick turn CD duplication service. 
Custom personalized inserts in color or B & W 

with on-disc printing & jewel boxes. 

Ready in just 1 to 2 days! 

Ask about our Deluxe Starter 500 CD package: 
Color inserts, Mastering, Bar Code, 
Web Site, Graphic Design & Posters. 

JUSTS1395 COMPLETE! 
(800) 423-5227 (818) 505-9581 

www.cdlabs.com 

CD LABS™ i 
The rounds of music-

» 

i o a a a a 

W3QOOOOOOO 

to mix, master, and make CD's! 

Mark Il’s in stock 

Demo's on sale for $1,19! 

?SHUKE 

WWW. CLICK HERE FOR GREAT DEALS! 

Shreveport, La. 71101 

MACKIE TASCAM 

MOTU audio-technica 
ON SALE! 

We have the 
LOWEST Prices 

on Shure mies! 

808S 
1200 
watt 
stereo 
miner 

’Record 8 tracks simulta¬ 
neously 
*250 Virtual Tracks 
*20 Channel midi-automat¬ 
able digital mixer 
’Easy to use graphic inter¬ 
face 

digidesign 001| 
»complete audio/MIDI, hard-
ware/software solution in one 
box 
»8 analog inputs. 8 analog out¬ 
puts, 8 channels of ADAT opti¬ 
cal I/O and 2 S/PDIF I/O chan¬ 
nels ■ all at 24-bit resolution 
• Pro Tools LE software 

Marshall mies 
ON SALE! 

HPFX 
Headphone 
Monitor 
System + 
Effects 

ADATS starting at 

$1,399-CALL! 

Limited Time 
AKAI DPS 12 v2 

advertise! 
Includes FREE 
shockmount’ • a 
$49 value! 

n0\\e5

Shreve Audio 

; 
24 Track 24 Bit 
HD Recorder 

„ „ Custom & hard to 

_ready to rock! _ 
Mark of the Unicorn 2408 atm4ias ON SALE! 

J 1•800•214^9222 
’» 1200 Marshall st 

Just in time for Christmas! 
STARTING AT $699 PrkeTOOLCWte 

*12 audio tracks 

HR824 
active 
reference 
monitor 
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A1
ELECTRONIC MUSICIAN CLASSIFIED ADS are the easiest and most economical 
means of reaching a buyer for your product or service. The classified pages of EM supply our read¬ 
ers 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 (8001544-5530. 

ACOUSTIC PRODUCTS 
TATATATATATATAT 

INTRODUCING THE MAX-Wall 
from Auralex. 

It's the super-affordable, world-class, 
stand-mounted recording & mixing 
environment that can go ANYWHERE! 

Our patent-pending, interlocking MAX-Wall 
system can grow & grow as your needs 
change and allows you to do critical stereo 
or 5.1 work in ANY room at ANY time. 

The MAX-Wall offers linear acoustic control 
in an attractive, portable package that's the 

perfect solution when wall-mounted & ceiling¬ 
mounted acoustical treatments are out of the 

question. Amazingly, its absorption only varies .04 over the entire test frequency spectrum! 
That's accuracy & performance you can't get anywhere else. 

Add Sunburst-360s'” or some of our new stand-mounted 4' tall LENRD'“ Bass Traps and 
you've got an incredible amount of AFFORDABLE and TOTALLY MOBILE acoustical control. 
Visit www.ajralex.com for more info & put a MAX-Wall to work...today! 

Hear Today. Tomorrow. 

ON DISPLAY & IN-STOCK AT MAJOR DEALERS EVERYWHERE! * 800 95-WEDGE 

tile, charcoal or blue; 4" Thick - $5.49 per tile, charcoal. 

SALE PLUS FREE 
ADHESIVE! 

® 

MARKERSTIK " FOAM ADHESIVE 
FREE with any foam purchase in this ad! Limited offer. A $4.00 par tube value. 

4 High St., Box 397, Saugerties, NY (USA) 12477 
Toll Free: 800-522-2025 • 914-246-3036 • Fax: 914-246-1757 

Order On-Line Today: www.markertek.com • E-Mail sales@markertek.com 

MARKERTEK 16" x 16" BLADE TILES ' 
HIGH PERFORMANCE -LOW. LOW COST!!! 
America's best acoustic tile value only from Markertek! 

GIANT 54" x 54" MARKERFOAM ' ACOUSTIC FOAM 

Immediate Shipping £ 
KILL NOISE QUICK! High performance, full-size sheets of super high 
density Markerfoam. EZ mount. Blue or charcoal gray. Super-effec¬ 

tive sound absorption for studios. Markerfoam offers the best value, 

looks professional & is proven in studios worldwide. Request Catalog, specs 

& free samples today 

MARKERTEK JUMBO SOUND ABSORB BLANKETS 
Heavy-duty 76' x 68" padded blankets absorb sound wher-

ever they're hung or draped. Fabulous for stage, studio or 
' field use. Top professional quality at a super saver 

price! Weight: 6 lbs. $19.99 

8ONEX 
All the Colors, Styles end Sizes Plus 

I FREE! America 's most unique catalog featuring 328 pages of over 
16,000 exclusive and hard-to-find supplies for Pro Audio, 
Broadcast Video. Audio Visual & Multimedia production. 

SOUND ISOLATION ENCLOSURES 

Practice / Vocal Booths. Etc. 
Immediate Shipping ' 

3 Year Warranty 
Various Sizes & Confiyuraiions 
www.whisperroom.com 

PH: 423-535-5827 FX: 423-585-5831 

^SILENT 
UULk-5 M  «J, NrxVwmpton MA 01062 
INFO (413) 5S4-7044 • FAX (413) 544-2377 

ORDER ( 800) 583-71 74 
info@silentsource.com • www. silentsource com 
Acousticore Fabric Panels • Sound Barrier 
Isolation Hangers • A.S.C. Tube Traps 
Silence Wallcovering • WhisperWedge 
Melaflex • S.D G. Systems • Tecnrtoam 
R.P.G. Diffusors • Sonex • Sound Quilt 

I 7BRÂ] T TECBMMWES 
SOUND CONTROL 
DIFFUSER PANELS 

800-449-0845 
www.vibrantech.com 

AcousticsFirst “ 
EL 888-765-2900 

Full product line for sound 

control and noise elimination. 

Web: http://www.acousticsfirst.com Electronic J^usician! 

BUSINESS OPPORTUNITY 
▼ATATATATATATAT 

RECORD COMPANY BUSINESS PLAN 
Trying to start a record label? Need money for start-up? Then you need 

a plan. A business plan takes all the headache out of your label 
planning. This 36-page RECORD COMPANY BUSINESS PLAN is the 
solution to getting the financial backing you need to be a successful 

recording label. It’s complete with mission statement, executive 
summary, industry analysis, marketing & promotion plan, management 
description, complete financials & hot tips for hunting down financing. 

Only $75, include $5 s/h. For fast delivery send money orders to: 
InnerCity Press, P.O. Box 47, Wilmington, DE 19801-9998. 

COMPUTER SYSTEMS 
TATATATATATATAT 

WWW.DAWGusa.com 
Digital Audio Workstation Gadgets 

8, 16, 24, & 32 Track Computer Workstations 
Order Online or Toll Free 1-877-469-3294 
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EMPLOYMENT OFFERED 

The job you want. 
Sales • Service • Technical 
Support • Contracting/Install 
Recording Studio • 
Marketing • And More 
Call and ask for Kristine Haas ■ 
or the Career Center today! 

music technology direct -

800-222-4700 
www.sweetwater.com 
careers@sweetwater.com 
5335 Bass Road, Fort Wayne, IN 46808 
(219) 432-8176 • FAX (219) 432-1758 

Internet Music 
Company 

seeks composer 
for work in commercials. 
For details to apply go to 
www.musicjingle.net 

Find qualified buyers for your used 
musical equipment by running an 

Equipment For Sale CLASSIFIED Ad 
in Electronic Musician! Call EM 
Classifieds at (800) 544-5530 or 

email your classified to: 
emclass@intertec.com 

EQUIPMENT FOR SALE 
▼AVAVAVAVATAVAT 

^Recording, Keyboards, Guitars, Pro Audio & MORE! 
for a FREE catalog call 

or shop online anytime— , , 
www.rocknrhythm.com,, 

SINGERS!^ 
Unlimited Backgrounds™ 
From Standard Tapes. Records. & CDs 

with the Thompson Vocal Eliminator'*' 
Visit our Internet Site at 
http://wwwJtsound.com 
LT Sound . Dept EAVÏ 

7988 LT Parkway 
Lithonia. GA 30058 

24 Hour Demo/lnfo 
Une (770)482-2485 - Ext 16 

Best M tlmiiwtor'*, Key Changer, Voice Enhancer.' 

Digital Recording 
Factory Direct Discount Dealer 
* Alesis * Yamaha * Sony * Tascam * 
* Roland * Akai * Event Electronics * 

* Digital Audio * Fostex * Korg * 
Pro Audio Plus (800) 336-0199 
Division of Rolls Music Center 

www.rollsmusic.com 

THE CASE SPECIALISTS 
FREE CATALOGUE 

(800) 346-4638 
(B31) 563 8328, NY 
(631)563 1390, Fax 

Custom or stock sizes. 
Our onces can't be beat! 

www.Discount-Distributors.com 

ARGOSY, 

Specialized furnishings for 
www.argosyconsole- com 

recording, television, film, video 

Color Catalog 800.427.5698 

OMNIRæ 
STUDIO FURNITURE 

OMIMIRAX 800 332 3303 415 332 3302 
FAX 415 332 2807 

www.omnirax.com 

PRACTICAIXY FREE! 
You Want It. We’ve Got It 

Keyboards, Guitars, Drums 
/‘ro Studio, Hand, Orchestral 

Printed Music, Software, Sounds 

STOCKDALE MUSIC has all 
MAJOR BRANDS for LESS! 

• Studies have shown that people 
who buy from us are more popular 

www.stockdalemusic.com 
1.800.39 MUSIC 

Portable 
Drum Shields 

(330) 650-1420 

See our ad in Marketplace pg. 215 

Every major brand of everything. 
Millions of dollars of musical 
gear in stock. ALTO MUSIC 

Guitars, recording, keyboards, 

amplifiers, drums, pro sound, 
new & used. One of the largest 

selections in the country. 
We ship everywhere! 

(914) 692-6922 • 680 Rt. 211 
East Middletown, NY 10940 

www.Altomusic.com 
Ask for Uncle Freddy—He loves ya! 

.VACILM-TI BE SHilhrsizm! 
¿%nh from METÀSONIX! 

801 Woodside Rd 
PMB 14-247. Redwood City CA 94061 O 
USA rep: VTV. www.vacuumtube.com. o 
(707) 263-5881. fax (707) 263-7648 

The gear 
you need. 

We’ve got it. 
Recording • Guitars 

Amplifiers • Pro Audio 
Keyboards • 8e More 

We have everything you need 

800-222-4700 
www.sweetwater.com 
sales@sweetwater.com 
5335 Bass Road, Fort Wayne, IN 46808 
(219) 432-8176 • FAX (219) 432-1758 
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EQUIPMENT WANTED 
▼ATAYAYATAVAYAT 

We want your used recording 
audio and keyboard equipment. 
We will airmail you cash SSS or 
take your gear in trade. Over 350 

brands of new and used gear in 
stock. Absolutely the best 
prices anywhere! Come in or 
do it all through the mail. Over 70 

years in business. 
Call (800) 264-6614 or email 
sales@carusomusic.com -oday 
for a free appraisal. Fax (860) 442-
0463 Caruso Music, 94 State St., 
New London, CT 06320 

www.carusomusic.com 

INSTRUCTION 
▼ATATATATAVATAV 

See our ad in Marketplace pg. 214 

LET DICK HYMAN 
TEACH YOU 

the techniques of 

the master jazz pianists in 
Dick Hyman's Century of Jazz 

Piano CD-ROM. 
"An addictive learning device." — 

db. 103 tunes in interactive MIDI 

Studio; styles of 62 artists; 
200,000+ words of text; 

21 rare videos; 90 min. of lesson 

videos; stunning graphics. 

Info: (800) 557-7894; 
webdemo: jssmusic.com 

INTERNET SERVICES 
VAVAVAVAVAVAVAV 

www.musicdealersearch.com 

Find a wealth of information on 

musical instruments, manufacturers, 

dealers, music colleges, DJ 

and pro sound equipment with 

many related stories and new 

products. PLUS thousands of 

listings for musical instruments, 

DJ and pro sound equipment. 

ADDED FEATURE: a listing of 

8600 music dealers in the US. 

MAINTENANCE SERVICES 
TATATATATATATAT 

Expert solutions for all 
DAT recorder problems 

• All makes and models 

• Experienced, factory-trained techs 

•Fast turnaround 

• Repairs, overhauls, parts 

"The DA T doctor is in!” 
NXT^ 

GENERA T/ON^ 

973-579-4849 FAX 973-579-7571 

PARTS & ACCESSORIES 
TATATATATATATAT 

RECORDING SERVICES & 
REPAIRS 

TATATATATATATAT 

FAI I ABOI IT Hl 1R SPECIALS 

The Gate Media Group 

UI 

THE GATE MEDIA GROUP 
TOLL FREE 800-655 1625 
INFO@GATEMUSIC.COM 
WWW.GATEMUSIC.COM 

UJ 
E 
UJ 

□ Ifl 

S 
a 

THE GATE MEDIA GROUP 
WILL MEET OR BEAT ANY 
WRITTEN PRICE QUOTE 
ON ANY PROJECT. 

5 
w 
« □ 
s 
s 
s 

1000 CD’S REY AL-READY 

'1495.00 

Audio & DVD Post-Production and Mastering 
CD. CD-ROM. DVD and Vinyl replication 

Graphic Design Services & proofing on the Internet 
Digital Color Prepress and Service Bureau 

Retail-Ready & Specialty Packaging 
CD MP3-MD '1 & VINYL MP3-DTM M Mastering 
Posters. Stickers & Promotional Material 

Promotion services and Internet development 

COMBO PACK RETAL-READY 

‘2295.00 

1000 2-cocoa bulk CD's 

*695.00 

CD MASTERING SPECIAL 
UP TO 25 MIN. UPTO60MIN. 

$200 $350 
Ed level. NR. comp, seq.. spetiel. etc. See website. 

www.7awest.com 

f'«stenng@ J A U/CCT <617) 
7awest.com /M »QI 755-3575 

CD - R DUPLICATION 
50+ 2.49 300+ 1.89 
100+ 1 99 500+ 1.79 
200+ 1.94 1000+ 1.69 
Price Includes: CD - R. Duplication. Thermal 

Imprinting, Jewell Box, 
c gBp X Inserting of cover, 

(THE 4th CREATION) & Shrinkwrapped T DUFL1CAT1OH 
V V (936) 756-6861 

•lOOCDS.eWoKupreeM 
axrrsorlxjM»'c«saSwtap. .5299 „ , 

•1000 CDs M ptaaqe ne M 
color jnsens «ne case^Map.^iZfU 

1 800-409-8513 

See our ad in Marketplace pg. 214 | 

wwwdiBitalsunspot.com 

1-800.228-3878 
or visit iuiuuj.lecouer.com 

Studio Dust Couers 
Couers For Vour: 

Synths • Mixing Boards 
Hmps • Sound Systems 

Custom Sires RuailablP 

The Le Cover Co. 

**A great deal!** 
Real-time cassettes— 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. 

CD-ROM I 
REPLICATION 
NEW On-Demand ( olor Printing 

Best Price...Best Service...Period. 
(800) 455-8555 www.europadisk.iom 

See our ad in Marketplace pg. 213 

Multimed ia/Digital/Video/Film 
Radio/TV/Sports/News/DJ/Talk Show 

Recording Engineer 
Broadcasting 

No experience required! 
On-the-job-training 
in local major Recording Studios & Radio/TV Stations 
Part-time, nights, weekends - Call recorded info line for FREE video 

1-800/295-4433 www.radioconnection.com 

toll free: 1 '877‘DISC'USA CD .™4
www.digitalforce.com cassette production 

(212) 252-9300 in NYC 149 MADISON AVENUE NY, NY 10016 
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▲W&tÀ i ÁtÀ*A 
RECORDS, TAPES & CDS 
▼AVAVAVAVAVAVAV 

get 1000 full color posters for $299 

SERAPH MEDIA roll free 877-255-0509 e mail: CDsWseraphmedia.com 

2-pancl full color insert 8 tray card, 
film output, 2 color on-disc silk screen, 
jewel case, polywraped, and barcoded. 

500 CDs for $999 

Í000 CDs for $r,< 
4-panel full color insert & tray card, 

film output, 5 color on-disc silk screen, 
jewel case, polywraped, and barcoded. 

EST 1967 

SILVER CDR’S 
100-
500-
1000 

.64 
—@ .58 

.63 

EST 1967 ‘‘IF IT’S RECORDABLE WE HAVE IT’ 

1-800-221-6578 
Sony prince Gt 

•“--1 QUANTTCV 

maXBll C^FORM 
FOR EASY SECURE ORDERING 

CHECK US OUT ON THE 

wwiM.andolaudlo.com 

Lovingly Handcrafted CDs 
at Factory Direct Prices. 

We own the factory. (And the Elves aren't unionized.) 

CD S4URCE.NET 
www.cdsource.net 

toll free 1-877-CD PRESS 800-579-7010 CANADA 

call rneirr now for a oonoM une quotation! 
Multimedia Inc. 

300 - 585.00 
500-625.00 

1000 -999.01 

MEDIAWORKS- - c 

1029 Elm Hill Pike 
Naihvill», TN 37210 

compact discs cd^rom dvd 
cd +/cd enhanced_ video 
digital bin cassette duplication 

short-run discs and cd one-offs 
now available 
call toll froo for quotoo, 

apodal packagoa 
HP 9 and largo quantltloa 

_____ »competitive pricing 
• »friendly service 

•professional results 

1-800-211-4689 
www. mediaworksed. com 

^^¿ECIAL PACKAGE PRICE^ 

(¡¡¡p 

FREE Guide 
Saves You Time and Money! 

Contact Us Today: 

1-800-468-9353 
www.discmakers.com 
info@discmakers.com 

DISC MAKERS 

CLiCK Productions " 
www.eclickpro.com 

1-888-738-2573 
Short Run Specials 

FAST TURNAROUND! 

25 for $75.00 
50 for $125.00 
100 for $200.00 
200 for $390.00 

Price Includes case + thermal 
Print on disc. 

Order U., aaJ . A WT Ml C! 
Call us toll free for an info packet! 

Lowest 
Price Period! 
• CD, CD Rom, DVD, cassette 

& video manufacturing 
• Graphic design & print production 
• Customized packaging solutions 
• Low run capability 
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'A 
The Sonic Package In *1O Days 

• 1000 CD’s in Jewel Case & Wrap 
• 3 Color on Disc printing 
• 1000 Color/Black 2PP Inserts 
• 1000 Color/0 Tray Cards 
• Glass Mastering Included 

CD SONIC Toll Free 1-888-CD SONIC (237-6642) 
www.cdsonic.com 

Make it- look as 
Good as it sounds 

Cn 
P*rx»- f 
o«á- r e»i<ppll<re* 
Fr>r 
Ink J«rV print-ore* 

WWW s> had««lift;.com 
Ö47 3O4 b220 

THEWÄREIHBSE 
Studio Sales & Services 

CD. cdr. Cassette duplication 
RtoR DATS ADATS HI8 VMS CDS 

Blank cassettes, any length 
warehouse prices 

800-483-TAPE fax. 904 598-9683 
Via Masterard Drawer 
www warehouse studto com 

2071 20em Emerson St. JadSOrMte R 52207. »4 TOO<24 

Recording Supplies 

I Unbeatable 

‘•HVtRSAl Prtces!

877-778-7987 
_ www.unlversaltapes.coni_ 

See our ad in Marketplace pg. 215 

www.gvrjr.com 
Good Vibrations-RJR Digital 

800-828-6537 
"Simply the best prices and 
service for CD Replication, 
Duplication and Design!" 

SINCE 1976 

State of the Art CDs and Cassettes in 2 - 3 Weeks! 
1,000 Packaged CDs - $975.00 11,000 Packaged Cassettes - $699.00 

I Take advantage of our superior product & customer services! | 

• Awesome Graphic Design • Full Color Proofs & Ponting • No Hidden Fees 
• Digital Mastenng • Film I Color Seperations • FedEx Correspondence 

OUR QUALITY AND PRICES CAN7 BE BEAT!! TOLL FREE 1-877-456-9385 

HEY LOOK! WE'RE ON THE WEB! 
Toll Free: 

800-538-2336 ^UMRS 
National Recording Supplies Inc. 

All Formats! 
Best Prices! 

www.tapes.com 

Electronic Musician 
Classifieds 

Feb. '01 is our 

Winter NAMM issue. 

Call (800) 544-5530 

for rates and details. 

CO DUPES! 
$.62 Bulk 

$1.09 Retail Ready 
1-888-374-8877 
www.trackmasterav.com 

TRACKMASTER INC. 

DIÆR/MK*« 
CD-ROM * DVD « AUDIO CD 
MASTERING REPLICATION PRINTING 

• CD-ROM One-Offs: Same Day - On Site • 2000 CD-R Duplication: Next Day - On Site 
• Video Compression BefaSP & VHS to AVI, Quicktime, MPEG1 & MPEG2: On-Site 

• Audio & DVD Mastering Suites: On-Site • DVD-R Disc Duplication: On Site 

Audio Archival Restoration with CEDAR * • Personalized Service: Outta Sight! 

800-815'3444 
In New York City: 212-730-2111 On the web: www.digirom.iom 

To Subscribe to 

Electronic Musician 
call (800) 245-2737 
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A Ä  rAtÀ’ "2 'A 
RECORDS, TAPES & CDS 
▼ATAVAVATATATAV 

«¡^4 * 

i onn om mmQ1"®1“ «% I "800 365 82 »3 Serving the world since 1985 W Serving 

FULL COLOR RETAIL-READY CD PACKAGES 
10“ 

Let us "ENHANCE" your 
CD by adding VIDEO! 
CD/CD-ROM Replication asiown .52e 
Audio/Video Tape Duplication 
Mastering/Digital Editing 
Design. Printing. & Packaging 

Includes Insert 4 Traycad. Direct-on-Disc Printing. Jewelcase. 4 Shrinkwrap 

100 FULL COLOR 12x18 POSTERS $179 

1000 CDS 
$900 

500 CDs 
$690 

300 CDs 
$614 

price includes: 
mastering, 2 color 

printing on cd, jewel 
case & polywrap 

DEAL DIRECT! WE ARE THE 
MANUFACTURER 

• CD/DVD Replication 
• Graphic Creation & Design 
• Digital Film Output 
• CDR Duplication 
• CDR/CD silk screen printing 
• Custom Cut’“ CD 
• Booklet & Insert printing 
• Packaging/Fulfillment 

877-221-8440 toll free 
info@media-dimenslons.com • www.media-dimensions.com 

www.yourmusiconcd.com 
10 cdrs - $50, 25 cdrs - $75, 50 cdrs - $125 

100 CDRS - S160.00 
OR 100 FULL COLOR CDR 
PACKAGE ONLY 8340.00 •— 
500 CDR SINGLES ONLY $500.00 
Atlanta 678-442-0933 
Toll Free 877-442-0933 

500 CDs and Jewel 
Boxes for *650» 
S 800-859-8401 
Great prices on complete packages w/ 
printing, graphic design & mastering 

www.go-QCA.com 

Fleetwood MultiMedia 

1000 CDs 500 Tapes 
UiWfh Packaged 

$715 
Includes Everythin; 

Fast Turnaround 

800-353-1830 (781)599-2400 

TOTAL TAPE SERVICES, INC. 
119 Missouri Ave. / Clearwater, FL 33755 

Got Fat Sound? 
Analogmastering.com 

(800) 884-2576 

CD-R COPIES 
Full Color On Disc Imprint 
10 to 200 copies in 2 days! 

LOWEST PRICES! 
ELS 
•«oouenax* 

The CD Copy 
SPECIALISTS 

1-800 
927-3472 

CD, Cassette, CDR and CD-ROM 

IT'S JOUR BABY 
A L* AHD WE deliver. 

SOFTWARE, SEQUENCES & 
SOUNDS 

▼AVATAVAVATAVAV 

WORLD CLASS MIDI FILES 
the WORKS Music 

Productions 
For Free Catalog & Demo Disk 

call (800) 531-5868 or visit 
our Wes site: www.worksmidi.com 

Popular styles, General MIDI 
compatible, e-mail delivery avail. 
Box 22581, Milwaukie, OR 97269 

DANGEROUS SOUNDS, 
accessories, and manuals for all 
Ensoniq keyboards, from the 

ASR to the Mirage. 
Free catalog! 

Syntaur Productions, 
(800) 334-1288; (830) 627-1530 

www.syntaur.com 
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A1 WA 1. -
SOFTWARE, SEQUENCES 8 

SOUNDS 
▼AVAVAVATAVAVAV 

f^TCHmnn music 
ATTENTION 

Unity DS-1 and 
SampleCell II Owners! 
PATCHMAN MUSIC 

now offers 
NATIVE soundbanks 

programmed specifically 
for these samplersl 
Visit our website 

for details. 
www.patchmanmusic.com. 

(216) 221-8282. 

www.soundburst.com 
europeon sound design 

COMPUTER MUSIC PRODUCTS 
Beginners Welcome! Sound card 
MIDI cables, MIDI & Audio 
software, hardware & accessories. 
Online catalog & MIDI Tutorials: 
www.musicmall.com/cmp 

www.BizzyBeatz.com 

High Quality Samples 
Lowest Prices! 

Credit Cards Welcome 
Check our site! 

Music Tools Blowout! 
Great Deals & Service 

Software, Sound Cards, Interfaces, Cables, 

Controllers, Samples, Sequences, Books, Videos 

Shop for over 12,000 products at 

www.midi-classics.com 
Call 800-787-6434 NOW! 

MIDI Classics. OeptE, Bo» 311. Weatogue, CT 060B9 

Quality Samples t Patches for 
HlüOa'oflSynthi't'SamplèrsR 

' The Best 

-Since 
> 1984 

The Best 
Prices 

YAMAHA J 
AKAL f. 
KORG / * 
EMU I Í 
CASK) V 
KAWAI 
ENSONIQ ‘ 
KURZWEIL 
OBERHEIM 
SEQUENTIAL 

View Our Catalog & Order Online At: 

WWW.KIDNEPRO.COM 
KID NEPRO PRODUCTIONS 

Tel:(246) 420-4504 
E-Mail: KidNepro@aol.com 

THE BEST MIDI SEQUENCES 
MONEY CAN BUY 

Classic Rock, R&B, Blues, and Jazz 

standards programmed by Pete Solley 

LET US SEND YOU OUR FREE 
DEMO DISK AND SEE WHY 
WE SIMPLY ARE THE BEST. 

Call (888)211-0634 
or fax (954) 570-9788 for song list. 
CHECK OUT OUR NEW STYLE DISKS 

All credit cards accepted. 
Visit our Web site at 

www.petersolleyproductions.com 
Peter Solley Productions 

www.beatboy.com 
New low prices 

legendary drummers/ 
percussionists 

online downloads 
excellent EM reviews 

world class drum grooves 
with character and nuance 
Beatboy Drum Sequences 

BAND-IN-A-BOX IMPROVEMENT 
PRODUCTS* **You can put a 
Better-Band-ln-Your-Box. 
Power-User Styles, Fake Disks 
& More! GenMIDI SEQUENCE 
& CD-ROMs, too! FREE info! 
Norton Music & Fun, Box 
13149, Ft. Pierce, FL 34979. 
Voice mail/fax (561) 467-2420. 

www.nortonmusic.com 

Translator™! 
Say goodbye to proprietary 
formats! Read most sample 
format CD-ROM or SCSI 
Drives from Emu®, 
Roland®, Kurzweil®, Akai®, 
or Ensoniq® samplers! 

Translate most popular disk or file 

formats (pro samplers, .WAV, .AIF, 
more) with great results. Translate 

ALL parameters, keymaps, samples 
- absolutely EVERYTHING! 
♦ Write native-format SCSI Drives 
♦ Transfer via SCSI (SMQI; other) 

• Edit most parameters onscreen 

$149.95! 
Chicken Systems' 
www.chickensys.com/translator 

800.877.6377 320.235.9798 

TRYCHO TUNES 
PERFORMANCE SEQUENCES” 

NIN IWSICWfTH THE HUMAN TOUCH I 
The most widely used midi sequences In 

the world. First in customer satisfaction for 
over twelve years. Over 5,000 song titles 
available for any musical application. All 
programmed in sunny California by Stephen 
Kern, the most respected musician In the 
business. 

From Pop to Rock. From Country to 
Standards to custom programming, we've got 
it all! 

Trycho sequences are available for moot 
popular computer and hardware based 
sequencer systems. We even have stereo 

audio cassette and DAT versions for 
non-aequencer users. Now in our 13th year, 
we continue to offer great selection, great 
prices, and full time tech support. Just a 
phone cal away six days a week! 
Whatever your musical needs, you can 

count on TRYCHO TUNES for the absolute 
best in midi sequences. 

TRYCHO TUNES are available at many fine 
music & computer stores. Or order direct at: 

El 1-800-543-8988 E 
I e*l 2166 W. Broadway St. • Saita 330 |g| 

Anaheim, CA 92804 
Technical Hotline (909) 696-5189 • Fai (909) 696-3571 
http://www.trycho.com • email trycho@minlsprmg ccm 

m TRAN TRACKS MIDI SEQUENC ES 

Over 5000 high-quality Standard MIDI files 
All Styles of music 

Toll-free order line 800 473-0797 
24-hour Immediate Email Delivery 

from our website! 

www.trantracks.com 

We're there right now. 
Tech and info 973 383-6691 

"Find out why professional musicians love us. " 
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Sweetwater 
music technology7 direct 

800-222-4700 
www.sweetwater.com 
Voice: (219) 432-8176 • Fax: (219) 432-1758 • Email: sales'êsweetwater.com 

5335 Bass Road • Fort Wayne, IN 468Ö3 

Sweetwater is an airtharized Apple VAR and MOTU specialist 
Rom yourMac,to your MOTU audio system, 

to free lifetime tech support, we make it easy for you. 

CALL (MOW! 
LOUD WAVES 

On the heels of their groand-breaking ReaiVerb 5.1'" It’s everything you need, 

surround reverb plug-in, Kind of Loud Technologies 

presents ReaiVerb'“, a new stereo reverb plug-in for 
Digital Performer^VIAS. RealVerbuses complex spatial and 

spectral reverberation technology to accurately model an 
acoustic space. The bottom line? Great sounding reverb with 

with essential daily tools, 
sweetening and mastering 

processors, and sound design 
mindbenders. From the original 

Q10 and L1, to the Renaissance 

the ability to customize a virtual room and pan within tha stereo 
spectrum. ReaiVerb even lets you blend room shape, material, and 

size according to the demands of your mix. And RealVero was designed 
from the ground up to take full advantage or Digital Performers effects 

automation: adjust controls in real time without distortion, pops, clicks or 
zipper noise. You can even morph between presets -in real time. Forget your 

old standby. Let ReaiVerb bring new quality and space to your recordings. 

series, to Enigma and MondoMod. 

Don’t skimp. Go for the Waves Gold, 

on the way to your gold record. 

Waves Gold Native'“ contains all the plug¬ 

ins from these Waves Bundles: 
• Native Power Pack'“ 

• Native Power Pack II'” 

•Pro-FX Plus'" 

wnwp———«i i mi'in rm 

ReaiVerb 

„.a total of 15 Waves processors. And you save a bundle 

when you go for the gold! 

old 
bundle 

STEREO REVERB WAVES PROCESSING 



MOTU AUDIO SYSTEM 

Mqtit 

HUI will significantly boost your productivity through direct hands-on control. 

HUI 
SEE OUR HOLIDAY COUPON OFFER! 

DUAL MIC PRE-AMP & A/D 

• Superb two-channel microphone 
preamplifier with ±90dB gain, phantom 
power, front-panel universal input socket 

high-impedance direct instrument input, 
analog out — and an incredible sound! 

Why is Apogee's new 
Trak2’" two-input microphone 
pre-amplifier and A/D the 
perfect addition to your MOTU 
recording system? Because it's 
from Apogee. And because it has: 

Why is the Mackie® HUI’“ the ultimate mixing 
worksurface for Digital Reformer? It's like placing 

11111111111111111111* 

miiititiliiiiiinV 

• Apogee's enhanced UV22HR’“ translates 24-bit signals to 
20 or 16 bits while maintaining high-resolution detail. 

your hands on Digital Penformer itself. Sculpt your mix 

with HUI's silky-smooth, touch-sensitive motorized faders. 
Tweak effects parameters with firm, yet responsive V-Pot 
rotary encoders. You can even call up plug-ins on-screei 
directly from HUI. Keypad and transport controls let you locate 

Digital Performer'S main counter instantly, just like the familiar 

keypad on your computer keyboard. HUI is a complete hardware 
workstation console, with the user-friendly ergonomics that Mackie 

mixers are known for. if you work day in and day out with Digital Performer, 

Electranic Muacan 
2000 
fDIIORS 
CHCICE 

• Two channels of Apogee's true 24-bit, 96 kHz 
A/D conversion with 117 dB dynamic range, plus 
full 8-channel digital architecture and routing. 

• Digital transfer into your MOTU audio interface. 

• Optional 2- and 8-channel D/A cards; two AMBus 
interface card slots support multiple formats. 

• Apogee Soft Limit’" — which helps you record at a higher 

level without overs; Soft Saturate " gives you the sound of 
analog tape compression! 

AUTOMATED 
MIXING 

Expand your 

MOTU desktop 
recording system 

with these 
essential tools. 

essentia m 

for MAS 



: Play It Forward 

It's a long road from the genesis of an idea to its actual realization, with many 

steps along the way. In my October 

"Final Mix" column, I took a look at where 

ideas come from; this month I would like to 

talk about what often turns out to be the 

next step. 
An idea might be nonspecific, in which case it 

will usually require a period of thrashing before 

it starts to take shape. Alternatively, it may be 

more tangible, such as a lyric or instrumental 

riff, which frequently suggests some direction. In 

either case, one of the things that can guide the 

process most effectively is a vision of what the raw 

idea can become once it is fully realized. I like to call 

the ability to be exposed to an undeveloped idea and 

envision it as completed "producer's ears," though it 

could just as easily be called "composer's ears" or 

any number of variations. 

One's picture of the fully realized idea varies in its 

explicitness. Some musical ideas come to me in a 

"Mozartian" vision, with every detail of orchestration, 

feel, and mix in place. In my mind's ear, I hearthe piece 

as I would listening to a playback of the final mix. Other 

times, I have a sense of direction with only a few 

specifics. 
Perhaps the clearest example is when working 

with singer-songwriters. A good singer-songwriter's 

greatest strength is usually style. The artist often 

finds a source of power through lyrical phrasing or 

delivery in performance. When a songwriter plays 

me a new song, I listen in two passes. On the first 

pass, I try to just hear what is played, taking in the 

lyrics, composition, and performance. The second 

pass is when I try to hear the most potent and perti¬ 

nent aspects of song and artist, and project what 

those suggest about where the production should 

go. Should it be as simple as the version I'm hearing? 

Does it need a little bit of backing to fill it out, or 

would it shine best as a full production, with 

oodles of overdubs? Would the song be at its 

best if someone else sang it? How about if it 

had more of an R&B groove? 
Most of the time, I prefer that the process 

takes place entirely within my head because 

that gives me the most flexibility to try radi¬ 

cally different settings without garnering 

reactions from anyone else. Once the vision 

becomes more clear, I can present it to the 

artist and discuss whether it feels right. 

If the artist has already worked up a 

demo of the vision for the piece or pieces, 

it can cut both ways. If the setting clearly works for 

the idea, a demo is extremely helpful in pulling the 

specifics together quickly. However, if the song sounds 

different to my producer's ears than what is on the 

demo, the momentum of an existing conception may 

have to be overcome before another approach can be 

accepted. 
This same philosophy can be applied to bands that 

don't know how to record. With producer's ears on, 

listening to a rehearsal or a live gig can be enough to 

hear how the band could translate in the studio and 

even what some of the issues will be in making that 

happen. You might realize you have to deal with some¬ 

thing dumb—say, that someone besides the band will 

have to tune the guitars—or something vital, such as 

the fact that the vocalist will never deliver a top per¬ 

formance while listening through headphones. 

Producer's ears are a fusion of existing reality and 

imagination whose importance is twofold: first, they 

present a road on which to travel, even if that road 

changes at some point. Second, they provide a source 

of cohesion which can tie a bunch of songs together as 

an album. Producer's ears are not a sixth sense one is 

simply born with, but a skill acquired through obser¬ 

vation, listening, and imagination. So put your produc¬ 

er's ears on and play it forward. ® 

By Larry the O 
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Looking to Sell Equipment Online? 

Your Internet 
Storefront is Ready. 

Right Now. 

Imagine one online marketplace where 
you can sell professional, digital-media 
production equipment - without investing 
time and money in the sale. Now imagine 
that you can leverage this powerful 
sales tool right now - for free. That's 
the reality of Digibid. 

How to 
Get Started 
Just register online 
at digibid.com. 

Get a Branded, 
Online Storefront 
If your company is interested in a 

Solve Inventory Problems 
Sell your individual components, overstock 
items, discontinued products or trade-ins, 
demo gear and more, with no hassles or 
phone calls. Simply post them on Digibid 
and get top dollar. It’s that simple. 

higher level of promotion and exposure, 
inquire about our setting up your own. 
branded digital marketplace, leveraging 
our state-of-the-art technology. We 
have more than 21,000 registered 
users and more than 90.000 unique 
monthly visitors. 

Visit Digibid Today 
Thousands of smart 
production professionals 
turn to Digibid every day. 
There's no better source 
for relevant, timely 
competitive intelligence 
and industry-equipment 
information. Visit today! 

It’s FREE to List 
Items for Sale 
You pay a commission 
only after your item 
sells. Digibid complete¬ 
ly handles the buyer 
side of the transaction. 
To date, we've more 
than 25.000 successful 
auctions. 

digibid.co 
A ti c1io 11JMßtv 
an IndustryClIck solution 

a member of IndustryChck where I' duttry clkh> on the Web' 
E-mail: sales@digibid.com 

Phone: 609-371-7833 
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hard disk recording 

midi sequencing 

audio interfaces 

midi interfaces 
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plug-ins 

virtual instruments 

midi system management 

automated control surface integration 

the most complete integrated system available 
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