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5.1 Surround Sound... 
It's a jungle out there 

Mixing six or more discrete channels of 

audio for film is already well established 

but the scope afforded by 5.1 surround 

for music and broadcasting has yet to be 

realised. There are no rules. There are 

challenges, there are opportunities - but 

there's only one certainty - it's on the way. 

Before venturing into the unknown, be 

comforted to learn that Solid State Logic 

consoles are already equipped to tackle 

the surround sound future - in all current 

and envisaged formats, including DVD. 

And, corne the 5.1 revolution, the 

enormous advantages of proven SSL 

technology such 

as snapshot and dynamic automation, 

instant reset and unparalleled audio quality 

will be even more apparent. 

Clear your path through the surround 

sound jungle with cutting edge technology 

from SSL, the world's leading console 

manufacturer. 

SL 9000 J Series - The ultimate analogue 

console that's become the benchmark for 

the international recording and film scoring 

communities. 

Axiom-MT - The in- line digital multi-track 

console with a control surface so intuitive it 

could be analogue. 

Aysis Air - The digital broadcast console 

for studios and mobiles, designed for a 

painless transition to the era of DTV. 

Avant - The digital film and post 

production console which mixes in all 

formats from stereo to 7.1 surround. 

New York 

+1 ( 1)212 315 1111 

Los Angeles Tokyo 

+1 (1)213 4 63 4444 +61 (0)3 5474 1.44 



Solid State Logic 
Internatioral Headquarters 

Begbroke Oxford OX5 1RU Eng:and 

Tel: +44 (0)1865 8423C0 

Fax:+44 (0) 865 8421 I 8 

Email: sales@solic-state-logic.corn 

http://www.so id-state-logic.com 

Paris 

+33 10)1 3460 4666 

Milan Toronto 

+39 02 2622 .,956 +1 ( U416 431 9131 
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Singapore 

+65 (0)433 2272 



For those days when the road 
ahead seems a bit bizarre. 

Like every day. 

T
here's no way to know what's on the road 
ahead. You can't predict when lighting will 
strike. Or whether it will result in a windfall 

or an extraordinary challenge. 

In our fifty years, we at Studer have learned 
that there's really no suGh thing as an ordinary. 
session. And even in the best planned situations, 
hardly anything goes according to plait For these 
. times there's the new D550, the Stude 
digital consoles. 

• _ ---:4Kee137950 grows fr.' uder's heritage of 
uteralieled txce ce in sound. Synonymous 
with Swiss ision, its design is a blend of 
asto u g capabilities, meticulous construction 

renowned reliability. 

A refined design... that allows you to change the 
console's configuration in minutes. With a huge 
digital router that truly eliminates the need for 

_ 

Studer N(Yrill "America 
1308 Borree,a, Ayenue 
Sunnyvale. CA 94089-1011 
Tel 408-5-12-8880 
Fax • 108-732-9695 

Los Anucles: 818-70:H 190 
Nashville: 615-3ii0-0 ilS 
New York: 212-807-M77 
linonto: I I b-510-13-17 

studersalesqi harman.coni 
Web: mv‘v.sttideral 

H A Harman Fnternational Company 

ears 

xternal patchbays. With self-healing DSP that can 
instantaneously replace itself should a failure occur. 
And complete 5.1 (and beyond) surround 
capabilities, including frequency and room-
dependent panning algorithms. A design that is 
scalableto meet your-neds-effective. f-•• 
efficienfry-todgeleilAge-tiirroad—. 

Considering the unpredictability you face every 
day,s ses aré the last thing you need from your 
console. An the D950's remarkable 
achievements, perhap ost comforting 
Studer's unfailing lack of surp 

So if :he road to the future of audio sing, 
let us offer directions— The Studer D950. Built 
the road unexpected. The one you travel every day. 

Introducing The D950. 
The Studer of Digital Consoles. 

STUDER 10 
professional audio equipment 

• • 

, 
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The unique Tannoy Dual Concentric paint source technology offers the 

professional recording engineer a strategic advantage when mixing anc creating 

effects for film anc music in the 5.1 surround format 

True surround sound is a virtual 3-dimensional sound stage that demands linear 

phase and amplitude response vertically as well as horizontally to be convincing. 

The smooth, conical dispersion of the Dua Concentric propagates a naturally 

holistic wavefront in all directions into the mi<irg environment, empowering the 

engineer with accurate 3D spatial imaging :or superior results. 

Unlike stereo which only has to create an accurate image between and some-

what to the sides of the mix position (ust..ally a small sweet spot), convincing 

5.1 surround mixing and scoring demand much more from your monitoring 

system.The environment must be transformed into a totally 3-dimensional 

sound stage to be done effectively. This relies on a linear response from the 

loudspeaker both on and off axis in both the horizontal and vertical planes. 

This is simply not possible with convent onal multi-driver discrete loudspeakers, 

which pose a plethora of problems with amplitude linearity, especally off-axis 

in the vertical dimension. While they might work fine in a fixed position for 

stereo music production , they just cannot compete with the T.annoy Dual 

Corcentric's ability to reproduce accurate imaging and placernent in a 3D stage 

requ'ring a linear response on all axis. 

If you're interested in superior results when scoring, producing and mixing 5.1, 

you should know what the best in the business have known for years,Tannoy 

Dual Concentric point source constant directivity driver technology can 

accurately steer your next surround project nto the big time. 

Please contact TOI North Amer,cc for more information. 
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Whether I am creating o pounding action cue or a subtle mood 
piece, it is essential that ' know how the music ruly sounds. 
The detail and accuracy of the Tonnoy Dual Conceotric gives 
me complete conclence that my score will bond seamlessly 
wit.) the scene and the characters and not clash with the 
dialogue or the sound effects. 

Brad Fiedel 
Credits: Terminator U • True Lies • Striking Distance 
• The Accused • Tom I-1,3nks 'Earth to the Moo's' • Blue Steel 

For my Music, Sound Design, Editorial, ADR, Foley and 5.1 
Su-round Film Moung,Tainnoy Dual Concentric Speakers deliver 
transplrent, meticulous quality throughout all the studios. This 
contributes to a seamless audio environment frcm room to 
room without the, listening fatigue associated with other 
designs.1 can trust my results from Tonnoy on al ny projects. 

Frank Serafine 
Coedits: Orgazn-o • Field of Dreams • ged October 
• ilig,ht of the Navigator 
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FOR THOSE WHO KNOW 

TannoyITG1 North America • 300 Gage Avenue, Unit I 
Kitchener, Ontario, • Canccia N2M 2C8 
519 745 1158 • Fax:519 745 2364 
Web site: http://www.tarnoy.com 
Toll free dealer order hot line: (FAX):1-800-525-7081 



TOTAL CONTROL. TOTAL CREATIVITY. 
MORE CAPABILITY 72 channels, 

56 inputs • MORE SENDS 8 mono 

and 2 stereo at sends per 

channel • MIRE PROCESONC 48 

channels of digital paramet-

ric EQ, compression, and 

gating, plus reverb, delay, 

and chorus • MIR( AITSMATION 

More dynamic and snapshot-

automation parameters than 

any comparably-priced digi-

tal console • MORE INTUITIVE 

One-touch commands and 

an analog look and feel make 

the D8B easy to use • MORE 

CONNECTIVITY Ethernet port 

and connections for optional 

mouse, keyboard, and moni-

tor • MORE STORAGE Internal 

hard disk for saving scads of 

automation file., for instant 

session recall • MORE OPTIONS 

Open architecnare for add-

ing more I/O, "-famous 

name" effects, and software 

upgrades • MORE CONTROL The 

Mackie Real Time OS" 

automates nearly every D8B 

function and all are acces-

sible from the console and 

optional monitor • MORE 

CREATIVITY Put all of these 

features together and you've 

got the Digital 8•Bus—a 

creativity powerhouse 

EASIEST!BUSE "It acts, walks 

and talks very much like an 

analog console." - BIZUGE 

NAZ.ARIAN, VIRTUAL POST, 

BURBANK CA • "With some 

digitnl consoles,_you feel like 

you're working on a com-

puter. The (D8B] feels just 

like working on a regular, 

analog console. Right out of 

the box, it's se &Di to use, 

couldn't believe it. - BRIAN 

FORAKER RECORDING ENGI-

NEER FOR YES, HEART, AND 

OINGO BOINGO • "With the. 

Digital 8.13us,you just go for 

it. It's vey much like analog 

boards—not a lot of pages to 

step through. rou can keep 

your mind on the music and 

the task cri hand." - STEVE 

BOYCE,. AUDIO DEFT. MANAGER., 

REDMOND. WA • MORE Ill RETAILS 

12 discrete high- definition 

tnic prearnps • Support of all 

SMPTE frame rates and 

MIDI Machine Control • 

Full 5.1 and 7.1 surround 

sound capabilities • SUPERIOR 

AIM QUALITY 24-bit, 128X 

oversampling D/A and AID 

converters • 32-bit internal 

processing • Apogee IN22' 

Super CD Encoding 

Instead of 
doing digital 

first, we did 

digital right. 

All along, our goal has been 

to create the first affordable 

no-compromise digital console. 

We designed the D8B to sound 

as pristine as the finest analog 

consoles—and to perform auto-

mation tricks even $ 500,000 

digital desks can't do. We 

believe that the result—by any 

standard—including sonic 

quality, ease of use, reliabil-

ity, and sheer processing 

COMPRESSOR 
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power—is worth the wait. 

I invite you to visit 

your authorized 

Mackie 

Digital 

Systems 

dealer for 

an in-depth 

demo and our 36-page tabloid 

brochure. Call us for your 

local dealer and a free video. 

GREG MACKIE, FOUNDER 

SURROL1,0 MAIM% 
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Superb Sterto.... 
20/20bas Biamplified System: a name synonymous with 
detailed, precise audio reproduction. Unparalleled imaging. 
Smooth, accurate frequency response. True sound—for true mixes. 
(Just ask the engineers whose bas mixes have won Grammy Awards.) 

20/20bas Biamplified System. 



...Spectacular Surround! 
Expand your stereo 20/20bas system to full-blown surround with the addition of center, right- rear, and 

left- rear bas and our new active 20/20 System Subwoofer —a thundering 15/250W monster featuring 
our unique dual input/dual crossover design. Simultaneously monitor the discrete Dolby Surround 

LEE ( Low Frequency Effects) channel while extending the low-end response of each bas satellite. 

20/20 Triamplified Surround System: 
Yes, you can believe your ears. 

P.O. Box 4189, Santa Baibara, CA 93140-4189 

Voice: 805-566-7777 Fax 805-566-7771 

E-mail: info@eventl.com Web: www.eventtcom 

EEtCHIDIIM 
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From the Editor 
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12 The Fast Lane Meets Insider Audio 
In Which Mix's Columnists Take Stock 

and Debate What's Coming for Our 
Changing Industry 

Learn a bit more about Stephen St.Croix and Paul D. 

Lehrman, longtime Mix columnists and audio industry raconteurs, 

as they go mano a mano in a wide-ranging debate about the 

past, present and future of recording and technology. Love 'em or 

hate ern, their opinions are always provocative. 

36 Electronic Music Delivery 
Major Players Look Ahead to the Future of 

Internet Audio by Philip De Londe 

Mix media and mastering editor Phil De Lancie delves into 

the myths and technical realities of downloadable music—as it 

stands today and what it promises for the future. Hear from those 

at the forefront, including Gerry Kearby,CE0 of Liquid Audio; 

Howie Singer,CTO of a2bmusic;Tom McPartland,CE0 of TCI 

Music; and Ted Hooban, director of digital products for online 

record retailer CDnow. 

50 The Music Industry and the Internet 
In the Online World, Piracy and Protection 

Are the Hot Topics by Sarah Jones 

The labels are scrambling to protect artists, while breaking 

bands search for ways to get their songs to the masses. The RIAA 

is suing manufacturers that don't copy-protect their systems. And 

companies are feverishly trying to figure out ways to watermark 

original material.The brave new world of electronic music 

delivery is not as simple as uploading/downloading a song— 

there are basic artist rights to consider. 

58 Audio in the Year 2000 
A Behind-the- Scenes Glimpse at Technologies 

for the New Millennium by George Petersen 

How does the manufacturing 

community plan for a future that 

may or may not be obsolete? Who 

can predict what technologies will 

make their way into daily use five 

years down the road? When will 

terabyte storage make its way into 

facilities, and why are they already 

talking beyond 5.1? Mix editor 

George Petersen talks to industry technologists and finds out 

where we are all headed. 

84 2001,A Live Sound Odyssey 
The Future Is Digital by Mark Frink 

It doesn't take a rocket scientist to figure 

out that the future of audio lies with 

digital technology, but in the sound 

reinforcement industry, it's been a piece-

by-piece transition. Mix sound 

reinforcement editor Mark Frink takes a 

look at the signal chain and predicts 

how the live sound systems of the future might shape up. Hint: It's 

more than just computer control! 

96 Ad Index/Product Information Card 

98 Wireless in the Age of Digital TV 
mic Makers Respond to Spectrum Changes 
by Ty Ford 

The arrival of digital television in major markets this past 

fall has ramifications far beyond new sets in the home. It has 

created a jungle in the airwaves, and FCC guidelines regarding 

the broadcast spectrum affect everything from emergency 

response systems to wireless mic frequencies on tour. Learn 

what's going on in the UHF and VHF bands, and what you can 

do to make life easier the next time you pull into Atlanta...or 

Chicago...or Los Angeles. 

Cover illustration: Tim Gleason 
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PUSH IT TO T 
Introducing GP9, Grand Master 

Platinum. The ultimate in analog audio 

mastering media from the global 

master of sound — Quantegy. 

With GP9's increased output 

and lower noise, you can lay down a 

signal hot enough to melt your 

H E PEGS. 
meter. GP9 is also virtually shed-free, 

so you never risk losing a note or 

your sterling reputation. 

It took Quantegy 40 years to 

produce a tape this good. It'll take 

you about 40 seconds to realize it 

was worth the wait. 

QUANTEGY 
Professional Media 

Phone 800-752-0732 www.quantegy.com 
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Checklist for the New Millennium 

T
HERE ARE ONLY 365 DAYS TO GO UNTIL THE BIG BLOWOUT, BUT BEFORE YOU START 

buying party hats and stocking up on magnums of '88 Louis Roederer Cristal Rose 

for the celebration, here are a few suggestions for the audio industry. And if we can 

pull together and accomplish half of these before our chronometers read 00:00/01:01:00, 

this audio world might just be a more beautiful place. Ready? Here we go! 

1. Hardware manufacturers: Start really using the Web! Forget the cute animated gifs 

and give us specs, data sheets, schematics and service information on both the gear you 

build now and what you once built. And don't use the old excuse that publishing schemat-

ics gives your competition inside info:They're already building knockoffs of your gear, so 

what's the point? 

2. Software companies have to improve tech support. But beyond merely adding phone 

lines, this could also involve placing troubleshooting menus for common complaints on 

Web sites, or maybe just making the darned thing easier to use in the first place. 

3. Congress could improve the quality of product tech support by passing legislation 

requiring users to actually consult manuals before calling tech support. Now again, if the i 

manuals were a little better... 

4. Sooner isn't better! Manufacturers: Don't ship us your half-finished products.Take the 

heat for being late, but get the bugs out first.Thanks! 

5. Also, let's make 2000 a goal for looking at real standards for issues such as plug-in 

architecture and file format exchange. 

6. Engineers: Whether you're in the control room or packed arena, turn it down! You 

might not need it now, but once you retire, you'll need your hearing to detect errant drivers 

who might run you down (maybe they've heard your mixes). 

7. Speaking of mixing, go easy on the joysticks when making surround panning deci-

sions! If a solo sounds great, it'll sound even better when it stays in one place for 20 sec-

onds or so. 

8.Take the simple approach once in a while. Rather than placing 17 mics on a drum kit, 

try a pair of overheads and a kick mic. Hear the difference! 

9. Get a life! Instead of spending hours on Internet newsgroups ranting that the lack of 

spare parts for Scully recorders is some kind of government plot to force us to buy digital 

gear, forget technology for a while:Take a walk.Watch a sunset. Attend a symphony. Read... 

10. And most importantly, don't let all this millennium hype get out of hand. Consider 

the fact that due to errors in the Gregorian calendar, we're about four years out of sync, so 

all this new millennium nonsense actually took place in 1996 and you missed it! In any case, 

1999 may still be a good time to reflect on where we're at, where we're going and when we 

should start thinking about the Y1OK problem... 

Let's keep looking forward. 

George Petersen 

Editor 
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There Is Oiilv One Neumann 
The M 147 Tube embodies all that is Neumann. From its time-honored tradition of precision 

manufacture to its classic sound, only Neumann ensures that your investment today will continue 
to yield superlative results in the future. Simply put, Neumann mics never become obsolete. 

\e4r)) 
Neumann USA 

The Choice of Thaw Who Can Hear The Difference 
Tel: 860.434.5220 • FAX: 860.434.3148 • World Wide Web: htlp://www.neumannusa.com 
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Tke Fkst 
Meets hssicler Audio 

F
.,. or more than ten years, Stephen St.Croix has occupied 

Mix magazine's pole position, the " Fast Lane," right 

there on page 20, putting forth irreverent monthly 

commentary on the audio industry in his inimitable 

style. Half our readers love him; half our readers—well, let's just 

say they don't always agree with what he has to say Paul 

Lehrman moved into the "Insider Audio" spot about three years 

ago, taking over for Ken Pohlmann and exceeding our wildest 

12 AUDIO 2000 
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II Wkick Mix's Coluet.tsists aake 
Stock, 2thoi he« Wkees Cot41‘47 

For Our Ckàttiits7 hviustry 
expectations about what a columnist could deliver. His wit and 

his depth of knowledge are unequaled in the audio press, 

except perhaps by Stephen. 

Paul was born 46 years ago on Long Island, N.Y., to"a proto-

typical New York Jewish overeducated family." His father is a 

doctor, and his mother resides in academia, making use of her 

two master's degrees. His brother is a composer, and his sister is 

a professional storyteller and children's theater director. He 

AUDIO 2000 13 



-\.,1 Fàst Là.he 
Meets Itssider Audio 

spent two years at Columbia University, 

majoring in electronic music composi-

tion while trying to find a way to minor in 

recreational pharmacology, but he left 

when he realized electronic musicians 

were only playing for other electronic 

musicians. He dropped out and went to a 

hippie commune in Virginia, where he 

hooked up with a country-rock collection 

of locals. Then it was back to New York 

and a conservatory degree, and a brief 

career in radio engineering and produc-

tion that brought him to Boston. Today, 

he lives in the Boston area with his wife, 

Sharon Kennedy. He teaches recording at 

UMass Lowell, directs the editorial for Mix 

Online and is currently putting together 

a revival of the heretofore-never-per-

formed first ( 1925) version 

of George Antheil's "Bal-

let Mecanique," which 

calls for, among other 

things, 16 synchronized 

player pianos and three 

airplane propellors. 

Stephen recently celebrated 

the angst of turning 50 in print. 

He was born in Maryland, but 

was removed from his home at 

nine to be raised on a series of Air 

Force bases throughout the West, then 

on an Pima Indian reservation in Arizona, 

where he grew his hair long. To make 

money, he raced dragsters ("I was 6-foot-

2 and 110 pounds, so I won a lot."), but 

after crashing and ending up in the hos-

pital a few times, he opted for the quieter 

life of rock 'n' roll. First drums, then gui-

tars and keys. Later he entered Carnegie 

for a degree in Fine Arts and Commercial 

Design, but he left after the first year 

when his teacher said, " Everybody who 

thinks they're going to get rich in art, 

raise your hand. Now all of you with your 

hands up drop out." Everything he 

learned in audio, electronics and design 

came from the street. Today he lives in 

Maryland, with his cats. 

Both Stephen and Paul remain active 

performers and/or musical creators.They 

are working professionals, and each, in 

his own way, is an educator—Paul in the 

more formal sense, Stephen more in the 

street sense. And while they share a 

nerd's-eye view of technology develop-

ments, each recognizes the glory of true 

art. Other than that, they couldn't be 

more different personalities.When we set 

out to create Audio 2000, we thought it 

would be a good idea to let our readers 

know a bit more about these two and 

their views of the future, so through the 

miracle of modern technology (a confer-

ence call), Mix moderated a dialog 

between two of audio's dedicated muck-

rakers. Love 'em or hate 'em, they always 

make you think. 

TLe Fork.à.tive 
Lehrman: I gave up 

career choice at 

YiZà.rS 

composing as a 
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age 20, because there was 

no way I could own my own electronic 

music studio. So, after I blew my health 

and my bank account in Virginia, I ended 

up in a place called SUNY at Purchase, 

which had just opened and had imple-

mented a really intense, traditional con-

servatory- style music curriculum, but 

they had no composition program. So I 

decided to try out being a bassoon play-

er. I had played the bassoon since high 

school, and so at Purchase I really con-

centrated on it for two years and actually 

got quite good at it. I was told when I 

graduated that I could probably be a pro-

fessional bassoon player if I really wanted 

to. But I didn't want to. So I put it away 

and never really played it again. And 

while I was at Purchase, I taught myself a 

lot about radio. I had been a ham radio 

operator when I was a kid, but I taught 

myself a lot more. I built the campus 

radio station, built the sound system and 

recording system for the campus con-

certs—simply because it was such a 

small school and it was brand-new. I 

knew a little bit about this stuff, and 

nobody else knew anything. And that 

was great fun. The radio station I built 

had a couple of Revoxes and a Low 

Power Broadcast board. And everything I 

did was unbalanced. But it was AM carri-

er current, so nobody cared. You couldn't 

hear it anyway. 

St.Croix: I'm sorry to interrupt. I just like 

that statement: "Everything I did was 

unbalanced." 

Lehrman: Well, it certainly was. [Laughs] I 

learned a lot about carrier-current radio 

and why you shouldn't do it. Because it 

just doesn't work. I made a tremendous 

amount of mistakes but 

learned my way around. 

And I also learned classical 

recording because I found 

myself being the resident 

student recordist for the 

music department, and I 

got a very fast education in 

how to record classical 

ensembles in less-than-

ideal spaces, because two-

thirds of the school hadn't 

been built yet. So we were performing in 

these very weird spaces, and we were try-

ing to get good recordings of recitals and 

concerts. I learned how to do that, just 

from microphone placement. We didn't 

have any fancy equipment, and that was 

really quite a wonderful education. After 

school, I spent a couple of years in radio, 

recording classical concerts, which was 

good because the equipment was much 

better, but I was also doing things like 

transmitter maintenance and rebuilding 

cart machines, which didn't interest me 

in the least. 

St.Croix: Well, I went to way too many 

schools—none of them too impressive, 

so I ended up doing sort of a street- level 

education. I had to work to learn, and 

that may not have been so bad. I had 

taken German in high school in the 

desert, and it was pretty easy. When I 

eventually moved to Europe and settled 

in Switzerland, my school classes were 

taught in Italian, French and German-
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not in English. I was pretty comfortable 

there, and for some forgotten reason I 

decided, well, I'd be an EEC translator. I 

mean, earphones were already in my life 

anyway. 

Before that, when I was living on the 

reservation, I raced dragsters on a forged 

license to buy my way out. It was a natur-

al for me because at 14 I was 6 foot 2, 

weighed 110 pounds, and I would ride a 

top-fuel dragster without the required 

200 pound flywheel scatter shield. I was 

light, and I was crazed—so I would win. I 

would also crash. However, I met girls. 

And this was very cool.When I turned 15 

I had won enough money to get off the 

reservation and build a 

house. MY first studio I 
Once, while I was in 70 ih at , hiykt 

lently losing a race, a 

friend came to me and iliere ethcl look k„t 
said, "Why do you do ail *Re year and 
this?" I answered, Ile yits ahcl I 
"Well, I get paid, and I realize j nett h.%), 

meet girls." And he 

said, " I'm going to 

share a big secret 

waht,ci a 
rocket 

with you. There is 

another way to meet 

women where you'd 

probably bleed less. 

Music." So I got into 

music only to get 

laid. I was working 

nights at a place 

called the Peppermint Lounge—not the 

New York one, but in Phoenix. I was 

sweeping up and cleaning after hours, 

and I talked the manager into letting me 

bang on the band gear because these 

guys owed the club money. You had to 

be a live player in those days to under-

stand how you can be a working band, a 

popular band, yet owe the place you 

work money. So they owed, they left their 

gear there 'cause he wouldn't let them 

take it home 'cause they might skip. So I 

went for the instrument I thought I could 

get onstage the soonest with—drums. I 

practiced at night until one day I thought 

I was better than the band's drummer. I 

challenged him in front of everybody 

the hospital after vioAtd 
tke doors e.hd Just 

tukole life I 

and said, " Look, I can play better than 

you." And the band, being a typical dys-

functional family, said, "Well, get up here 

and try." There's only 200 people in the 

audience. I did and I got the drummer's 

gig. The guy was right. Women went 

home with me, and I didn't have any-

where near as many splints or bandages 

as I did when drag racing. So I thought, 

"Oh man, this is great." And then as I con-

tinued to play drums, I began to notice 

the guy standing in front of me with the 

guitar... 

So I decided I needed to be a lead gui-

tarist, and so it took several more months 

until I became their lead guitarist. And 

that is how I started. And an amazing 

thing hap-

pened. About 

that time, I sud-

denly woke up 

and realized, 

"Oh—1 actually 

like music." It 

had never 

occurred to 

me. I was in 

it strictly to 

get laid and get 

off the track. I did-

n't start as a tech 

at all. I didn't start 

fumbling things 

together until I 

lived in London and 

designed and built 

little fuzz boxes and 

amps in Piccadilly Square. But that came 

much later. I was playing big time before 

then. Not big time financially, but all the 

time. All day and all night. 

Lehrman: Let me also say that, so you 

don't think I'm strictly this classical guy, I 

was also into jazz, folk and theater music. 

I was all over the map. At one point, I con-

sidered myself fluent on something like 

12 different instruments. But the one 

thing that 1 discovered— because my 

family was very culture-oriented and we 

were listening to music all the time— 

which was my own, which nobody else 

was interested in, was, of course, rock 'n' 

roll. And so I had a little band at the age 

used 
lock 
sit 

D 
skip and tkis was as close 
às I was yoihy to yet. I 
swear, I'd pick lirhiters 
for tke huh.Ler of liykts 
or, tke froht 

—STEPHEN ST.CROIX 

to 

of 9. And there were three of us who 

dressed up in sort of Dave Clark Five out-

fits. And turtlenecks and leather jackets 

as much as we could get away with. We 

ran around the school playgroLnd pre-

tending to take pictures of each other for 

our next movie. Worked out "She Loves 

You" for two acoustic guitars and snare 

drum. But when I was in high school, I 

started playing some real music, and I 

was in a lot of bands that were very seri-

ously into Jefferson Airplane and the 

Grateful Dead and Hendrix, and ti-e Blues 

Project. 

St.Croix: That was the recreational phar-

macology thing. 

Lehrman: Absolutely. You can't sit and 

do a four-hour jam on "Dark Star" with-

out some kind of chemical influence. And 

I started playing in clubs as soon Es I was 

old enough to do so. 

Tie Teckholoyy Buy 
St.Croix: When I started doing electronic 

development, it wasn't because I wanted 

to provide electronics to the world, or 

even that I was curious. In fact, it was the 

same backhanded type of reasoning that 

got me into music: I got into electronics 

strictly because I couldn't get my guitar 

loud enough to be the only thing the 

audience could hear without my band 

yelling at me. So I thought the answer 

would be in electronics, and 1 deve oped 

a particularly nasty fuzz box.I was a ztual-

ly working part time at Vox in the UK at 

the time, a day job. I developed electron-

ics experimentally, strictly for my own 

use, to give myself a different sound than 

anyone else. I had no real interest in 

designing, but you couldn't go buy this 

stuff, and I needed to cut. I really needed 

to cut. And I needed sustain. I needed all 

the things everybody thinks they need. 

And you couldn't just go to the store and 

buy it. So I got these germanium transis-

tors and hacked them together and got 

what I wanted. And then guys with 

money would ask if I would build them 

one, too. And I would say, "Sure," for a 

price that I thought was insane, and 

they'd go, "No problem." And I saw the 

light. So that's how 1 got in. The interest 
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only developed slowly over the next 

years as I realized I could cut out a posi-

tion in the market for my own taste in 

design. But I never intended to. It was 

definitely out of necessity—not curiosity. 

As soon as I got the sound I wanted, as 

soon as I got the thing to work, I'd wrap 

the circuit in masking tape, shove it in my 

pocket, and walk back out on stage. I 

wouldn't even draw out a schematic. I 

didn't care. 

Lehrman: I don't play out very much 

anymore. And the reason I stopped is 

that I got into the one-man band-in-the-

studio bit. You know, '83, '84, the corn-

puter-based synthesizers and 

the dawn of MIDI. I got into 

electronic music in the first 

place because I wanted to 

create music by myself 

without depending on 

other musicians. But I 

couldn't do that for ten 

years or so. Then in the '80s 

we had all this desktop music 

production stuff come out, and 

I just glommed onto that. And 

that became my medium of 

expression. So, do 1 play out? Except for 

jam sessions on the back porch with 

some great players who happen to live in 

my neighborhood, no. But do I still com-

pose? Absolutely. So, in fact, I'm playing 

all the time, but it's in my own studio for 

my own purposes. The bulk of my work 

these days has to do with film sound-

tracks and music for live performance 

backing up other types of performers, 

not musicians. 

The more technical side wasn't born 

out of frustration, but out of necessity. 

And also out of curiosity. I liked the idea 

of mixing sound for live bands. And so I 

learned how to do that. And I was always 

interested in the technical stuff. As I said 

before, I was into ham radio when I was a 

little kid.I just loved the technology.I just 

loved the idea that this stuff could be 

used for creative purposes. So I never 

really felt like there was a dichotomy, and 

I never felt much frustration. It was just, 

"Wow, let's try this new toy and see what 

it can do." As I got older and had more 

TI.ere 

access to cash, 1 could get bigger and 

louder toys. The technology became my 

expressive medium. I've always been 

more of a user and a consumer than a 

designer, although I've done a little bit of 

design work. Not nearly as much as 

Stephen. It's always been,"Wow, how can 

I take this and turn it to my creative ends 

and make whatever it is I'm doing cool-

er?" What I've got now—and what I've 

had really for about ten years—is every-

thing I've always wanted. [Laughs] 

Except, of course, the time to sit down 

and be able to use this stuff. 
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Mix: That's interesting. Larry Blake's col-

umn this month [Sound for Film, in "Post 

Script] is about the fact that he doesn't 

really have a Christmas wish list because 

he basically has everything he needs. 

Have either of you reached that point? 

St.Croix: That's when you change indus-

tries. 

Lehrman: I think I reached it when I got 

my Kurzweil 2000 because that was 

everything I'd always wanted. It's not the 

perfect machine, but it's a great machine. 

Everything I'd always wanted in a synthe-

sizer was right there. And what I needed 

was a stack of those and a lot of alterna-

tive controllers to play it with, and then a 

lot of time to just explore what was in 

there, and to figure out what I could get 

from there. That was about seven years 

ago, believe it or not. 

St.Croix: If you get to the point where 

you've got all the toys that you want and 

everything's set, and now you're sitting 

there looking at them—and I don't mean 

this against Paul-1 think you already 

might have lost touch with why you got 

all those things. So far I haven't reached 

that point. In the beginning I started to 

amass an arsenal, as we all try to do. We 

go into studios, we rent a little time, we 

see how it works, and we think, "1 could 

do this. I could do this better. I just need 

this toy and this toy and this toy." And 

then there's a new toy, and—discounting 

the race to get the model XR1000 

replaced by the model XR1000B and 

then model XR1200—getting a workable 

system together was a goal at one point 

in my life. But luckily, I started getting a 

lot of work: a lot of produc-

tion work, a lot of studio 

work, a lot of engineering 

work, a lot of tracking work 

and a lot of playing work. As 

I got more and more work, 

this need for the newest 

gear, and the need to amass 

the ultimate arsenal, dissi-

pated. 

I've found my purchases 

becoming more immediate 

to solve the problem at 

hand:"Well, we're doing drums today, and 

I need to gate this 'cause the cymbals are 

bleeding, so today 1 gotta buy gates. And 

now we're doing synths and we hit eight 

notes and we can't do any more chords, 

and so I guess I need a more polyphonic 

synth." And when my purchases became 

track-driven-1 mean, specifically to solve 

the problem at hand on that track—two 

things happened: The concept of the 

dream arsenal disappeared, and with that 

disappeared the anxiety and the eco-

nomic strain involved in that. My first stu-

dio, I used to go in at night and lock the 

doors and just sit there and look at all the 

gear and the lights, and I realized that my 

whole life I wanted a rocket ship and this 

was as close as I was going to get.1 swear, 

I'd pick limiters for the number of lights 

on the front panel. 

Lehrman: [Laughs] I'm with you on that. 

I understand that completely. 

St.Croix: And it was wonderful. You'd sit 

in there at night and think,"Damn.This is 

cool." But then as work became more 

project-oriented, that went away. I would 

only buy the gear that the project would 
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pay for. And at the end of the project, if I 

liked the gear I would keep it, and if not, 

it would go away. And I started ending 

up with very different equipment than 

when I was building my dream arsenal. 

But the whole angst of keeping up, of 

being leading-edge...At first I was actu-

ally buying gear in anticipation of need-

ing it in the future, to chase technological 

advancement, but that's like buying 

bread thinking you might need it in 

three weeks. Finally I only bought what I 

needed, and I only designed what I 

couldn't buy. 

Bretktkrotr71. 1¢ckhololigS 

Lehrman: The most important techno-

logical advancement to me and my work, 

far and away, is MIDI. Not that I like it so 

much—although I do, but I do recognize 

its limitations—but it has made what I do 

possible, period. 

As for the industry, I think the most 

important thing that's happened in the 

last 50 years has been multitracking. And 

that's a very wide field. Do I mean multi-

track sequencing or multitrack tape or 

multitrack hard disk? The answer is yes, 

all of those. I think that multitracking has 

simply made it possible for music to be 

created in a totally different way than it 

used to be. And that's all there is.The live 

music session no longer exists; music is 

just not created that way any more 

because of multitracking technology. 

Secondarily is probably hard disk record-

ing and the freedom that gives to the 

entire editing and production scene; I 

think that's probably the second most 

important thing that's happened in the 

last 50 years for the industry in general. 

Now, all these things have dark sides. 

As things get easier, people get lazier. 

And that's a very nasty side of all these 

developments. As the technologies 

become more accessible, people decide 

to do less with them. And people jump in 

and do what can be done easily. When I 

teach sequencing, I don't let my students 

quantize for a while. When I teach sam-

pling, I don't let them loop until I know 

that they know what they're doing, 

because those things are so easy to do, 

and it's so easy to create stuff that sort of 

sounds okay but is basically mediocre. 

And I think that what we hear in large 

part on the radio is a result of that, and I 

think it sucks. On the other hand, the 

technologies have their wonderful sides. 

St.Croix: The biggest breakthrough for 

me personally is what we're getting into 

right now—the successful transition to 

digital audio. It terminated my analog 

design career and forced me to 

phoenix. I was Mr.Analog.1 had the Time 

Modulator, which was one of the most 

successful pro analog delay products on 

Earth. I was king. I had technology that I 

owned, I had patents that I owned. I was 

set. I understood the analog world. My 

design chops in analog were quite good. 

If I thought of something, I could hear it 

in my head. I could make that happen in 

design. I knew the bullshit tricks. The 

games with different types of capacitors. 

How to push parts in totally illegal ways 

to get results no one else would even go 

for. I had no formal education, so my 

designs were totally maverick and 

extremely difficult for someone to copy 

and reverse-engineer. So I had built-in 

protection in my unorthodox approach 

to analog design. 

But one day I saw the writing on the 

wall—specifically ones and zeroes. The 

transition to usable digital—not neces-

sarily acceptable-sounding, but usable— 

was so fast that I found myself faced 

with, "Do I leave the industry or do I 

relearn?" Well, I decided to relearn, and 

that phoenix process opened an amaz-

ing, amazing world where every time I 

finish a design, I know that the next 

design won't share a single concept 

because the technology will have moved 

ahead that much. And if I tried to do a 

design that was too complex back in the 

real world days, I either had to give it up 

or hang in and spend years on it. Now, I 

just wait six months, computers become 

four times as powerful, and my original 

complex design runs easily. So it's like 

surfing. I'm being pushed along by the 

wave, the swell of technological advance-

ment. Now I even enter into product 

designs, whether it be hardware, 
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firmware or software, that I 

know cannot be completed. The world 

just isn't technically ready. But at the end 

of say, four months, when the dey cycle is 

done, there'll be enough horsepower out 

there to run the design. I've done that 

twice and have not been caught. It's an 

incredible feeling to have the world of 

technology pushing you, so you go on 

the ride and just concentrate on steering. 

As far as the whole industry, I'm right 

there with Paul. Multitrack recording 

changed the fundamental rule: If you 

want it done, you have to do it.You don't 

have to anymore. If you want a brass sec-

tion, it doesn't have to exist, You can have 

one horn player do ten overdubs. You 

can play with it, you can copy it, you can 

sample it. Nothing has to be real. You no 

longer have to play by the rules. You no 

longer have to play straight through 

without mistakes. You no longer have to 

play with anybody. You no longer have to 

play at all, actually. Anything you can 

think of, you can do. That's a pretty fun-

damental change—the concept that you 

can actually record without playing live. 

This is a huge, huge jump, to be able to 

think this way. When I hear a song in my 

head now, I don't even hear all the pieces 

at the same time. I even create, I concep-

tualize in out-of-real-time multitrack. And 

so does the world, to some extent. 

24/96 

Lehrman: Years ago, when 16/44.1 first 

came out, I was working with a fellow on 

an article for the late, lamented RE/P, in 

which we were talking about doing a 24-

bit system. CDs, we argued, were not 

going to be enough, and we had some 
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demonstrations of how reverb tails were 

going to disappear and things like that. 

So this is something I've been thinking 

about for about a dozen years or more. I 

think that 20-, 24- bit systems do make 

sense as production systems. I don't think 

96k makes any sense at all because of the 

enormous waste of resources that's 

involved. On the other hand, I also don't 

mind CDs. There are certainly some CDs 

that sound like shit, but for the most part, 

I like the way CDs sound. I think there are 

obvious situations where people are cut-

ting corners and are doing bad jobs with 

them. But I think for 99.99 percent of the 

consumers who are listening to music, 

which includes me, that 16/44.1 is per-

fectly adequate. On the other hand, just 

as TV-makers like working in film better 

than they like working in video because 

of the increased resolution and various 

other aspects of it, we want our produc-

tion facilities to be better than our deliv-

ery systems. And I think that that's why it 

makes sense to go 20-bit, 24-bit. 

St.Croix: I agree with Paul. CDs sound 

great. I buy CDs, I stick them in the little 

slot, they spin around, I hear music. 

"Damn!"When I hear bad music from bad 

production houses, bad studios or bad 

mastering houses, I'm not hearing a bad 

CD. The technology works. The early bro-

ken-glass CDs are generally gone. If the 

CD sounds bad today, you really have to 

look for the problem elsewhere than the 

design and the spec and the technology. 

For most things, 16/44.1—if the 16 is real-

ly there—is quite acceptable. 

However, there's no question that 24-

bit yields truly audible improvements. 

True 24 doesn't happen yet, but 24-bit 

converters that are trimmed out proper-

ly to do 20 and not latch the last couple 

bits, so that they really move indepen-

dently, sound beautiful. They're really 

getting good. But 96? I guess the people 

1 tkit.k tke hi77est hoot, 
to b..), grouak, tke hitnest 
tool, tke hiriest 
b.dvt.t.cet..etst 

tecktsolo7y 
is tke huttots 

-STEPHEN 

ST.CROIX 

who mine iron want us to use 96 so that 

we need more magnetic media, What the 

hell is this 96 stuff? I don't get it. Bit 

depth, going to 24, counts in the fre-

quency domain. Certain types of pro-

cessing really benefit from this. However, 

higher resolution in the time domain? 

I have heard common arguments 

from multiple independent sources for 

why dramatically higher time resolution 

counts, These are people I respect. These 
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are the people who do mathematical 

design behind the silicon design of com-

ing chips.They are serious.These are peo-

ple I do not want to have dinner with, or 

even ride a Harley with. I listen to them, 

but I'm not inviting them over to swim. 

What they're talking about is logical, and 

it's real theoretical, but I think there are 

other issues at hand that far overshadow 

what we could possibly get out of 96. 

Look at what it's going to cost, in data 

bus loading, in transmission time, in 

what's going to happen when the real 

world needs to market this stuff and 

compresses it. And why 96? Why not 

88.2? Look at what's going to have to 

happen in the advancement of gearbox-

ing technology to make 96 sound as 

good as 44.1—our present consumer for-

mat. Because nobody gearboxes and 

gets away with it. Nobody. I think some-

body's let go of the helm here and we've 

gone astray. This is wrong. 

Lehrman: Well, there's a couple of forces 

at work. Probably one of the biggest is 

the fact that the manufacturers have to 

keep coming up with reasons to keep 

selling us things. 

St.Croix: Right. 

Lehrman: And that means that what we 

have has to be pictured as being inade-

quate to whatever it is that we really 

need. At a certain point, there's a point of 

diminishing returns at which that's no 

longer true, but we just don't know where 

that is. As long as the hype machine is 

continually pushing us to feel as if what 

we have is obsolete and inadequate and 

needs to be replaced and will not do the 

job that people are demanding of us... at 

a certain point we have to turn around 

and say,"No, that's bullshit. I don't need to 

do that anymore." But we don't know 

where that point is, and unfortunately, 

because the audio press is a commercial 

entity and is dependent on advertisers 

for their income, it's hard to get a really 

objective debate or objective discussion 

going, in which we can look at this stuff 

and say,"Do we really need this?" 

St.Croix: I disagree with Paul on one 

thing and that is we don't know where 

that point is. I know where that point is. 

That point is 16/44.1. [Laughter] We're 

past that point. 

Remember what started this: Filters 

sucked. They sounded horrible. Conver-

sion was a disaster because we were 

operating at 44.1, and in trying to use a 

sampling frequency this close to the 

usable band, the filters had to be brick 

walls. They were analog filters and they 

all had these horrible time-domain prob-

lems. We needed to somehow move the 

filters out of the way.Oversampling final-

ly came along and allowed filters to be 

moved out of the way so there can be, 

even in the analog domain, a milder 

slope. Butterworths with a pleasant 

amount of phase shift. And then some-

body else said,"Look, now we can noise-

their 16-bit converters. And it'll be a long 

time till we see a 24th bit move by itself. 

But 20 and 21 moving by themselves 

sounds... 

Lehrman: What is the sound of the 24th 

bit moving? 

St.Croix: Right, unknown. But I know it 

borders on criminal, the 96. I just don't 

get it. These people who were telling me 

about how wonderful this time resolu-

tion is for certain time domain things like 

digital compressors and limiters, they're 

forgetting the point. And the point is that 

they want a consumer final format of 96. 

And until that happens, all this is bogus. 

They're still going to be converting to 

44.1.They're still going to be gearboxing. 

Compres-

for 99.99% of tke cohsui,ers 
wko Nye listet,its/ to h-susic, wkick 
it,cludes thht 16/44.1 is 

perfectly àcketuNtg. tke otker 
LuNht our productiot, 

fb.cilities to he hetter -1-La.t. our delivery systeh.s. 
Ahd I tkihk tkàt's wky it h.Nkes sehse to 70 
20-6d, 24- hit. -PAUL LEHRMAN 

shape. We can move the 

noise out of the way too—way out at the 

extreme high end of the passband, 

where humans tend to miss it." And all 

this meant that there was more breath-

ing room, less conversion artifact, and a 

more stable, predictable system that 

would even be easier to manufacture 

once technology allowed clocking in and 

out higher rates. 

Who uses linears now? Everybody 

uses delta-sigmas. Everybody's oversam-

pling. But the freight train was already 

moving—the clocking race continues. I 

think the number one reason for these 

higher sample rates has already been 

dealt with, so that reason's gone. But the 

marketers still tell us, "Higher is better. 

More is better." And it's carrying us on 

into the absurd.The first time I ever heard 

all 16-bits A-to-D convert correctly, which 

was very recently, I was stunned at what 

16-bit could do, because nobody had 

been delivering true, accurate16 bits in 

sion is here to stay—sadly. Look at DVD, 

how compressed it is. I for one hope des-

perately...never have I wanted a concept 

or format to succeed as much as I want 

DVD. But, in the same breath, I must say 

that you could go out into the world and 

spend years looking and not find any-

body as violently against lossy compres-

sion as I am. However, I am going to lose 

that battle. And I would rather have a 

very high-quality lossy compressor 

squeeze my 44.1 to whatever than I 

would have it squeeze my 90-plus bull-

shit down to the same end result. I want 

the actual human engineers to be in con-

trol of every track at every bit rate. Since 

compression is going to take place, I'm a 

believer in staying at the target sample 

rate whenever possible, for as many 

stages of generation of material and pro-

cessing as possible. Of course, maximum 

possible word length for DSP headroom 

is another story. Always use the biggest 

word you can get. 
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St.Croix: Surround mixing, right now, is 

very similar to cocaine in 1970, in that 

you've gotta go into a lot of studios 

before you'll find somebody grown-up 

enough to say, "I just need a little."When 

everybody else is saying,"Look what I can 

do! Let's do it all!" Sure enough, it's nau-

seating. I'm sure there's as many deaths 

today from overuse of 5.1 as there were 

back then from overuse of cocaine 

hydrochloride. However, in the right 

hands, I'm sure cocaine can be a beautiful 

thing. [Laughter] 

Mix: Thanks, Stephen, we just lost three 

readers from Salt Lake City. 

St.Croix: And so can 5.1.1 believe in sur-

round.When you hear a score and effects 

done for film by sane people, it is 
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www.soundbil.cont • ewareesoun(lbiz.com Windows or Macintosh 

thrilling. So I like it. But unfortunately 1 

can go out and buy the new DVD releas-

es that came out this month, all four of 

them, play them all, then do it another 

month, then another month, and maybe 

one out of those dozen is not a freak 

show. 

Lehrman: I agree with Stephen to a cer-

tain degree, that when it's done well, it's 

fantastic. When you can hear it in a the-

ater, in a well-designed theater where 

they're not using Frazier black boxes in 

the back, but real speakers, it's amazing. 

On the other hand, I think that the num-

ber of people who are actually going to 

be able to benefit from this is so 

extremely small, and it's smaller than 

they think they are. I mean, how many 

millions of people have stereo systems 

set up in which there's no stereo image, 

because of the way the speakers and the 

room are set up? Now, they're ostensibly 

going to be a little bit more careful with 

their 5.1 system, but are they really? 

Where's the couch going to go? Where 

are the curtains going to go? How many 

of them are going to actually be able to 

present a decent listening environment 

for themselves? I think that we're sort of 

kidding ourselves if we really consider 

this to be a mass-market item. 

St.Croix: But don't we have to design for 

best-case? 

Lehrman: No. Because there's a point of 

diminishing returns at which point you're 

throwing lots of money after very little. I 

don't think that most CDs on the market 

are designed for best-case. I don't think 

they're designed for people with 

astounding stereo systems. I think they 

need to hold up under those conditions, 

and you don't want to hear garbage 

coming out of your speakers under those 

conditions. 

But I think that for the most part, 

you're mixing for a middle ground. Why 

the hell do people use NS- 10s all the 

time? You're mixing for a middle ground. 

And I think in 5.1, there sort of is no mid-

dle ground. Either people do it right or 

they do it wrong, and I don't think there's 

much in the middle that says/Well, this is 

sort of okay. And it's sort of worth doing." 
CIRCLE 0016 ON PRODUCT INFO CARD 
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I may be wrong on this, There are people 

who tell me that the hottest items at the 

stereo stores are now surround-sound 

systems for home theater. And I can 

believe that. On the other hand, I can't 

believe that people are setting them up 

correctly, I can't believe that people are 

going to have them set up correctly for 

more than a few months before some-

body else moves the furniture around 

and screws up the whole thing. Even 

more important for me, and this takes it 

into a larger arena, is when the hell are 

people going to have time to listen to 

this stuff? Nobody I know has time to lis-

ten to any music anyway. 

St.Croix: I disagree. I think it is, of course, 

the new responsibility, as the technology 

grows, to mix, as Paul says, for what is 

projected to be the median market. 

Obviously. Who's going to fund you if you 

don't? But I also think you should pro-

duce a mix designed so that when a guy 

breaks up with his wife and then sits 

around listening to music for two 

months, until he finally decides, " I'm 

going to set this system up right,"and he 

moves all his stereo shit around and lis-

tens, that he gets a reward. That the mix 

on the product does yield noticeable, 

better results when played with a notice-

ably better system setup. I think we owe 

it to ourselves and to the market to have 

that audio Easter-egg hidden in there. 

Although, Paul's right. It's hiding for the 

one percent. But I want a reward in that 

media. I do mix for that. I will do tricks 

like, putting a bass track down, then dou-

bling that bass track with a synth, and the 

synth will be full, easy to listen to, no real 

low information, lots of even harmonic 

stuff so that on a mediocre or average 

system, it's got a solid bass line the vic-

tim can relate to and understand. And it's 

10 dB down from the real bass line, which 

he never hears. But when you play it on 

something real, suddenly it wakes up 

with a nice Alembic bass, very full and 

organic. When the listener drops it into 

the system he hawked his house for, he 

hears it—he feels it. I feel very strongly 

that we should do that for him. 

Recordih7 Studios 

of ne Future 

Lehrman: I think the high end is going 

to shrink even more. I think we're going 

to find ourselves with far fewer really 

large studios, which will exist for specific 

purposes only, like film scoring, sound-

stage stuff.There will still be professional, 

expensive places, but they'll be tiny. 

They'll be boutiques—the types of 

places where you've got a little office 

building on 27th Street with six Pro Tools 

rooms, each of which is run by a guy with 

a different color earring because he's got 

a different specialty. Doing advertising 

work, dance remixes and that kind of 

thing. The home studio, obviously, is 

going to continue to burgeon because 

people want to be able to work at 

home. But I think that the larger yot ihto 
studios are really going to become 42142c tro ics sfr: _44 

even rarer, and for very, very spe- Lecause . 0 

cific purposes where that kind of 

physical space is needed. Yet efsY yuitar lOucl 
St.Croix: What he said, with one ehou71. to L 
exception. I think that there will tki tsy tI Jel c elYould ear  

^ 

be a couple mega-studios, but witkout 

they won't be directly available so Y1, nci Yeilihy àt 
to the world. CBS, Disney and 

hot enough that he can sell himself. And 

he'll have that, "Well, let's get that Bob 

Clearmountain's kid to do this in his new 

place." These very high-dollar places will 

exist. But the middle, the upper-middle 

pro, will go away completely. It always 

does, in all technologies. It's going to be a 

loss in one way. The experience of those 

who used to run those facilities will be 

lost.There will be a lot of lost art here. But 

as far as capabilities, technically, the new 

baby DAW systems outperform the 

majority of 16-track studios of a decade 

ago, and half the 24s of today. It's already 

happened. 

M2thb UactUrih7 

St.Croix: Because the Marshall Time 

Modulator falls into the historic category, 

I get people who come 

t tl,e2 ahStuer Luoulci 
Sony will have vertical produc- it. electrotsics, j 

tion centers that have huge, developed a fuzz Lox. 

e 
internally staffed facilities for — 

StePk St •Cro • x 
every step from tracking to 

mixing, mastering, and distribution, 

including alternate-language. Other than 

that, it's going to have to go boutique— 

no middle. 

All techno-industries seem to follow 

classic sociological city models. A city 

center starts, the city grows around it, it 

ages, suburbs appear, then the original 

core eventually burns out, so that there's 

no longer a living center. Everything cen-

trifuges. The middle of everything goes 

away. So you'll have incredibly compe-

tent home studios, very powerful ones, 

because computer technology doubles 

in power and halves in price every six 

months. Home studio options are 

becoming very serious. And the bou-

tiques, as Paul pointed out, will exist. 

There'll always be some name that's 

up at conventions and say, "I 

want to start designing products. What 

would you recommend?" What I recom-

mend is very simple, one word: Don't. I'm 

not sure it's possible to do a boutique 

design in hardware, or hardware/firm-

ware, today and get the dey cycle short 

enough so it can properly hit the market 

that is perceived to exist when it started. 

Nor do I believe that, with as dynamic 

and complicated a growth pattern as we 

have now, that you can accurately pro-

ject the market far enough ahead to do a 

long dey cycle for a really solid product. 

Lehrman: What about software? 

St.Croix: Well, there you go. Another 

world has come to be. At Intelligent 

Devices, I am surrounded with young 
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guns that kick ass in areas where I can't 

even find the asses to kick. But my design 

concepts—what I want it to sound like, 

how I want it to act— are translatable, so 

I have now totally, completely forsaken 

hardware. I don't touch it. All I do is soft-

ware. Right now I'm doing the Time Mod-

ulator in software. One month ago, we 

finally succeeded in creating the sound. I 

got it to sound like the original physical 

Time Modulator—warm and distorted 

and screwed up, just the way I wanted. 

And that was a real milestone, because I 

now believe that DSP—on-the-street, 

cheap DSP—is big enough, powerful 

enough and architecturally sound 

enough that I can do pretty much any-

thing I want, if not everything I want. 

So I've switched to software, and I 

cannot see that ever changing. Right 

now, boutique software houses are 

doing well. There's always some new 

weird-ass little plug-in coming out.This is 

wonderful, because the guy that once 

had to come up with ten grand to do a 

physical boutique stomp box can do a 

software version for the price of packag-

ing and distribution, if he can afford to 

feed himself while he develops. And if he 

doesn't want to do that, he can start off 

slower but safer on the Web with no 

packaging, as a challenge-response 

download. So I think it's a wonderful 

change, and there's more opportunity for 

boutique development than ever before. 

But only in straight software. And by that 

I mean not even DSP-specific. Host soft-

ware. Stuff that runs on Pentiums and 

Power PCs, not Motorola chips. 

Lehrman: I'm pretty much in agreement. 

I think that there has been, for the last 

year or two, a niche market in terms of 

small, high-powered, tube-oriented re-

cording channel thingies. You know, the 

Manleys and the Joemeeks and stuff like 

that. And I think that those are great, but 

I don't think that that's going to expand. 

And I think that anybody looking to get 

into that area is kidding themselves, 

because that's just not going to be a 

growth segment. I think that the way to 

do it is with software. Not meaning to 

brag, but I was doing this 15 years ago. Of 

course, I failed, but we had a good time. 

St.Croix: Everybody failed who was 

doing it 15 years ago. 

Lehrman: That's not true. Opcode and 

MOTU are still around. And the compa-

nies that have a really solid base in hard-

ware are getting into software, like 

Lexicon and IC Electronic.And I think this 

is definitely the way to go. There are liv-

ings to be made, not fortunes, but livings. 

Just don't buy Version 1. 

St.Croix: Any new technology sucks at 

first. Each new audio technology sounds 

like broken glass when it initially 

appears. This is no different. He's right. 

What he said is THE standing joke. Don't 

buy V-1. Nobody who actually tries to 

record a song with a buggy plug-in uses 

that plug-in again. But the alternative is 

painfully slow growth, with nobody pub-

lishing experimental plug-ins. I like it the 

way it is now—everybody gives it a try, 

and their ideas get out there. And even if 

a good idea comes on the market as a 

buggy plug-in, it still does the world 

good because somebody else will imme-

diately steal the idea and make a plug-in 

that does work. 

Lehrman: Actually, the problems are not 

in the plug-ins. The problems are in the 

systems themselves. We're reliant on an 

industry that not only weren't we relying 

on before, but really couldn't give a fly-

ing f— about us. 

St.Croix: Yes, we are dependent. But, 

when you look at what you get for your 

money, when you look at the fact that 

there's a platform that is a commodity, the 

dependence is a necessary evil. Look what 

we get for it. Look what you can do in your 

home for 3,000 bucks today. I'm okay with 

it. At least right now there's two compet-

ing forces keeping everybody honest. I 

don't know how much longer the Macin-

tosh will be able to survive, but right now 

I like the fact that there's two systems that 

are so fundamentally different. 

Lehrman: I think it's crucial. I think if we 

ever get to a point where there's only 

one, we're going to be in real trouble. 

St.Croix: Any galaxy or world or city or 

even automobile run by Billy Gates alone 

scares the hell out of me. I don't care 

what the second system is, I'd bring back 

CPM if I had to keep Little Bill from being 

alone out there. 

Lehrman: I understand they're working 

now on the Amiga again. [Laughter]. But 

seriously, the model becomes no longer 

purchasing the product; it's purchasing a 

subscription to a product. Manufacturers 

are going to have to figure out how to 

get a revenue stream out of that, because 

how do you make money by signing 

somebody up and then giving them a 

free subscription for life? On the other 

hand, how do you convince people to 

spend money on upgrading something 

when they spent a lot of money, or what 

they think is a lot of money, to begin 

with? I don't know the answer to that. Bill 

Gates had this brilliant idea about six or 

seven years ago of telling everybody 

who had an illegal copy of Word to regis-

ter it. And he wasn't chasing after pirates, 

he was trying to sell them subscriptions, 

and it worked. And then everybody 

became legal owners of Word and then 

would spend, instead of $300 on the pro-

gram, would spend $65 on an upgrade 

every year. And I think that's a model that 

other manufacturers are going to have to 

look at and say, "Well, how can we do 

that? And how can we do that without 

pissing off the customers?" 

Tke Future- Future 
Mix: Stephen, a lot of your columns deal 
with concepts like crystal memory and 

acoustical heterodyning speakers, stuff 

that would make many of our readers 

say, "He's crazy. Not in my lifetime." Paul, 

do you think Stephen's crazy? 

Lehrman: I ain't gonna touch that one. 

[Laughter] Do I think Steven's crazy? No, I 

love this stuff that Stephen writes about 

that may or may not exist. And 20 years 

ago, I was writing about laser turntables, 

which seemed to be an awfully good 

idea at the time. Why not? Why don't we 

write about these things that people are 

trying to make happen and that may or 

may not happen? 

St.Croix: I'm the first person in my family 

to not be a doctor. My father's past con-

nections with the government, Bell Labs, 
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time should be unbelievable. It's a 

doped crystal lattice that retains quan-

tum orbit shifts, and doesn't require 

power to remember. It's true static 

and other spookier places have gotten 

me in some very interesting situations. 

One of my companies does forensic law 

enforcement—extreme spy shit, big tech. 

That also puts me in interesting places. I 

have spent time at NASA and Bell Labs, 

where people are really doing a lot of 

"blue sky." This crystal memory thing is 

absolutely going to happen. These 

things. . 1 like to break them early, and I 

sometimes break them early enough that 

my credibility is flexed at best. 

Mix: You knew about the ban on CD 

players in aircraft before the FAA. 

St.Croix: Yeah. I do actually research 

these things. And whenever possible, go 

there to touch them and play with them. 

I actually do a lot of traveling to check 

out these bozo things I write about. SuhScri ptioh to à product. 
Whether or not they're aborted later— A 

l'Utthu ¢ like the crystal thing was aborted after I fàcturcrS à r- 

first wrote about it, but another compa- 70 11•7 to 1.àVe to 

ny picked it up later. And it is now, due fi u re ou t Lou, to 

to higher-frequency lasers, coming 4. 
get reve hue 
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xyz three-point, converging laser Strèn.h. out of tk àt 
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memory. No refreshes, This is happen-

ing. I don't think up this shit. Somebody 

shows it to me, and I go, "Oh, cool. I'm 

going to tell my readers." When it comes, 

that's the question. But I guarantee you 

the stuff I write about is stuff that I've 

either seen or read the white papers on, 

or the patents on, or talked to the design-

ers about. 

Lehrman: You're right, this is stuff that 

comes out of industries where tons and 

tons of money is being spent, and of 

course it's going to have spinoffs into the 

consumer industries. And that's the way 

things have been going since they invent-

ed mechanized warfare. So why not? 

Keepil.7 It FUIN 
St.Croix: The fun for me is not what it 

was in the beginning—now it's creating 

the product I dreamed of. I think the 

biggest boon to my growth, the biggest 

tool, the biggest advancement in tech-

nology is the button Undo. [Laughter] I 

paint digitally. I do a lot of oil and water-

colors, a lot of painting. And I sell my 

work. Of course I used to do it all on can-

vas, With oil colors, my biggest challenge 

was, "When do I stop? When is it done?" 

My teachers always said, "You'll know 

when it's done." They were wrong. You 

never know. I was always afraid to try the 

green lipstick because I was afraid it 

might mess my painting up, and I would 

never be able to get the tint right again. 

Tk Fhod el he .0 h-se s 
loh7er purckàsi tl,e 
pro(Juct; it's purclsàsihy 

"111111.-.. 

On a computer I try anything I want. If 

only real life had a big Undo button! To 

me, the fun is in accomplishing my goal: 

the piece of art, the painting, the song. 

When I stick a CD in the dash of the car 

and turn it too far up and listen on the 

way to dinner and go,"Damn!That's what 

I wanted to hear."That's fun. Especially if 

the car is real fast. 

Lehrman: What keeps it fun for me? 

Finding something that someone has 

done that really makes sense, in terms of 

a new tool. Finding that plug-in, that 

piece of software, that piece of hardware 

that I go,"Yeah, I can grab onto this, and I 

can use this, and I can make this my own 

really easily."That's the fun. It's also in the 

final product, listening to it, sitting back 

and saying, "This is what I wanted to say. 

Here it is." But not just the final product; 

it's the journey, too. If the journey is a 

good one, if it's filled with little points 

along the way where I look at what I'm 

doing and say, "Yeah, this is what I should 

be doing.This is the right piece I'm work-

ing on. This is the right approach I've 

taken to working on this particular pro-

ject." If I can sit back every once in a while 

and look at it and say,"Yeah, this is right," 

that's where the fun is. 

And sometimes that becomes a ques-

tion of being one with the tool, and 

being happy with the tool that I've got, 

whether or not it's a new one, You know, 

I put a new version of a sequencer in and 

I say, "Oh my God, they fixed that, isn't 

that wonderful?" And all of a sudden my 

entire chain, my entire methodology of 

doing a particular task changes because I 

now have a better way of doing it which 

I like better. And that's incredibly exhila-

rating, and gets the endorphins really 

kicking. 

St.Croix: I have sacrificed a great 

deal of money, and certainly other 

unknown theoretical desirables, to 

build a lifestyle where no two days are 

the same. I don't want a pattern. I'll do 

design for several days, or a week or a 

month, and then I'll do a Harley engine 

mod design, or a turbine design, and 

then I'll paint, or I'll plant a tree or I'll play 

with a boat. Delta. That's it. Delta, delta, 

delta. Change, change, change. No mat-

ter how good anything is, it's never good 

enough to be immune to eventual mod-

ification.Or maybe it just gets to be time 

to do something new. Almost all the 

things I do make me happy, and I can't 

point to one and say,"That's my escape." 

Lehrman: Well, my life sounds actually 

very similar to Stephen's, although I do 

have things I do to differentiate between 

work and play. Right now, because of a 

couple of projects I'm involved with, I 

know what I'm doing for the next 15 to 

18 months, which is the first time since 

about 1977 that I knew that. And in 1977 

I was wrong. I'm actually working on five 

completely different projects simultane-

ously, and bouncing from one to the 

next. That's my work life. I have another 

life which is that I have a wife, whom I do 
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projects with, and whom I live in a house 

with. And the house is my project. I have 

a garden which is my project. I live in 

proximity to 8,000 acres of woods, and I 

have a mountain bike that 1 use exten-

sively when I can. And I do a lot of hiking. 

And that takes me out of the studio, God 

knows, and puts me into a totally differ-

ent kind of environment. 

My wife is a storyteller, and exists in an 

environment which is so utterly com-

pletely opposite to mine. She actually 

bought her first computer last fall, a ten-

year-old Mac, so she could do word pro-

cessing. Up until that point, as we used to 

tell our friends, I'm working with all this 

high-tech stuff, and she's still drawing on 

the walls of her cave. She is very much 

steeped in ancient lore and the oral tradi-

tion. And yet, we do a lot of projects 

together. We just published a book 

together and we've done a couple of 

records that I've contributed to. And she's 
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done some stage shows that I've done 

the sound design and music for. So that 

also keeps me in the studio, but it also 

takes me out of the studio. A lot of differ-

ent things, a lot of balance, a lot of no two 

days the same. If I were ever to be in a job 

where I was doing the same things five 

days a week I would probably shrivel up 

and die. 

St.Croix: You know, now that I listen to 

what he says, I have to be a little more 

conscientious of my answer and actually 

tell you a couple of things, non-audio 

things that I do. He did, and I realize that I 

too should be responsible. [Laughter] 

These items will in no way be, nor are 

they meant to compete with, the classi-

ness and sheer solidity and comprehen-

siveness of Paul's. I like making land-

based vehicles go as fast as possible.The 

Harley 1 ride is a radical alcohol burner. It's 

severe. I like petting cats. I like surfing. 

And I'm big-time into competitive body 

building. So these are really down and 

dirty simple-ass things, but that's when I 

do my thinking. All of those things are 

real physical, and you know why I like 

them? They resolve. Bodybuilding re-

solves when you take first place. That's 

resolved. I like that. Bikes? Easy, they 

resolve when everything red-shifts.There 

you go. Okay, I went fast enough. And the 

cats resolve when you pet them and they 

purr. And you feel it, " I've reached my 

goal. This living creature is happier 

because I'm playing with it." It's very sim-

ple. I rarely actually create when I'm 

working. Working is usually translating 

the creative thoughts I've had into some-

thing tangible. 

Mix: What's in your CD changer? Right 

now. 

St.Croix: Stevie Ray Vaughn, Stevie Ray 

Vaughn again Diva— believe it or not, 

Annie Lennox—Kentucky Headhunters, 

Dire Straits, and some weird-ass stuff you 
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Center-detent 
filter bypass for 
maximum 
performance? 

Custom 
finger-fit 
knobs? 

±15dB of 
gain on 
every fader? 



wouldn't believe. The Mermen, and 

something else, I think it once had a title 

on it, but it came off 

Lehrman: I actually don't have a CD 

changer. 

St.Croix: Ooh, I'm impressed. [Laughter] 

The man who wants to control his imme-

diate destiny! Put them in one at a time. 

Lehrman: Of the last five I put in, three of 

them were different recordings of 

Antheil's "Ballet Mecanique" because I'm 

working on it. So I don't know if that 

counts. The Mobile Fidelity pressing of 

Who Are You?, Enya's Watermark, the 

Incredible String Band's The Hangman's 

Beautiful Daughter, Joni Mitchell's Misses 

and the new Firesign Theater. 

Mix: Favorite movie? 

St.Croix: Forbidden Planet. The first 

movie that scared me, the first movie 

with special effects, and the first event in 

my life that showed me that man could 

create artificial realities. And the first 

Constant Q 
filters with high 
efficiency? 

movie ever made with a totally electron-

ic sound track! 

Lehrman: The President's Analyst. I was 

very into Cold War comedy. It was right 

after Dr. Strange/ove and The Russians Are 

Coming. The President's Analyst was about 

everybody lying to you. And the ones 

who were the most dangerous were the 

ones with the best network. 

Mix: If you could push rewind, where 

would you go? 

St.Croix: 1955.Things were little enough 

then that you could open your front 

door, walk down your sidewalk to the 

street, do a 360, and understand every-

thing you saw. 

Lehrman: 1968.A great year for crisis, as 

they said. A year in which there were 

tremendous possibilities, tremendous 

forward- looking, artistic and political 

action going on in which it really looked 

like the world was going to change. As 

Paul Kantner said on that wonderful PBS 

LED input/output 
metering with 
CLIP indication? 

rock 'n' roll series, talking about 1967, he 

said, " But for a week there, everything 

was perfect." And in 1968, for a little 

while, for a couple of months, everything 

was really exciting. 

Mix: Fast forward? Where do you want to 

go? How far into the future? 

St.Croix: Two hundred years. If you're 

going to take a chance, take a big one. 

Everybody I know now has gotta be out 

of the way. [Laughter] I don't want to see 

any bogus life-support shit on my old 

friends. No Brazil face lifts. If you're going 

to do it, do it. If you're going to take a 

chance and roll the dice, why not roll for 

a big prize or a big loss? 

Lehrman: That's pretty persuasive. I was 

thinking more like 25 years when my 

mortgage runs out. But yeah, probably 

about 100,150 years, when they've either 

solved the problems of whether we're 

going to die or not, or they've realized 

they can't solve them. 
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by Philip De Lancie Illustration by Jeff Foster 

Fur years ago, the multimedia CD-ROM was riding high, 

while the Internet was all but unknown outside of government 

and academia. It's instructive to keep that in mind as we 

squint toward the future, trying to guess what form music 

devery to consumers might take in the years to come. 

On the one hand, we know that in gener-

al people like to own things and that col-

lecting physical carriers such as records, 

tapes or CDs is a source of great satisfac-

tion to music fans. On the other hand, the 

World Wide Web, though still in its infan-

cy as a commercial medium, opens up 

the possibility of selling entertainment 

data without selling a physical object. As 

anyone with pay- per-view cable and a 

VCR will tell you, this isn't a new concept, 

but the interactive flexibility of the Web 

makes it possible to move from a broad-

cast model to an individually customized 

shopping experience. 

Will electronic distribution—the sell-

ing of a music recording electronically, as 

opposed to selling a physical embodi-

ment of that recording, such as a CD 

(even if the CD is ordered online)—make 

the traditional "brick and mortar" record 

retailer obsolete? Few expect that to 

happen anytime soon, if ever. In fact, 

research released this past summer by 

Jupiter Communications suggests that 

by the year 2002, digital downloads will 

account for a mere 2.2% of online music 

commerce, which in turn is expected to 

represent a growing but still modest por-

tion of overall record industry revenues. 

That said, companies such as Liquid 

Audio and a 2bmusic have developed 

systems that address many of the techni-

cal, copy-protection and royalty issues 

that would have to be in place for a 

direct download system to work. And the 

concept is at least on the table at various 

major labels, partly in response to the 

rampant piracy evident at sites that post 

music in the MP3 format, giving away 

recorded music without compensation 

to those who created it. The portable 

36 A 1.1 I) I 0 2 0 0 





E lectronk Music Delivery 
MP3 players coming to market from 

companies such as Diamond Multimedia 

should force the labels to act not only 

defensively—as they have by suing 

through their trade group, the Recording 

Industry Association of America (RIAA)— 

but also proactively, assessing how best 

to exploit this newly developing market 

profitably while protecting their intellec-

tual property rights. 

For a look at how these factors might 

shake out down the road, we enlisted the 

aid of four active forces in the online and 

cable worlds. In addition to Gerry Kearby, 

CEO of Liquid Audio, and Howie Singer, 

CTO of a2bmusic, we spoke with Tom 

McPartland, CEO of TCI Music (a sub-

sidiary of cable TV giant TCI), and Ted 

Hooban, director of digital products for 

online record retailer CDnow, which 

recently completed a merger deal with 

rival N2K. 

What are the most important elements 

(i.e., copy protection, royalty tracking, 

audio fidelity, portability, etc.) that need 

to be in place for all interested parties 

(rights holders, distribution and sales 

entities, consumers, etc.) to be well-

served by electronic distribution? 

Hooban: A lot of the software needed to 

make this possible already exists. And I 

think those systems are pretty well 

proven to work effectively. However, it 

may not yet be to a level where record 

industry executives are comfortable, and 

they may not be comfortable with the 

fact that there are a couple of different 

incompatible formats around, and there 

is not one single standard that allows 

interchange. So I think that the technical 

and business model has not really shak-

en out to a sufficient degree to make all 

the labels jump onboard. Also, there is 

really not a compelling enough market 

there yet for a record company to go in 

and commit the resources to making 

their titles available for digital download. 

Kearby: A commercially viable system for 

digital distribution of music over the 

Internet must address all of these ele-

ments.The Liquid Music System we have 

developed has components to address 

each of these areas, but we are particular-

ly sensitive to the issue of security. Piracy 

costs the industry in excess of $5 billion a 

year, and we employ a multilayered 

approach to security that makes music 

delivered in Liquid Audio format actually 

safer than on traditional CDs. 

McPartland: To get the major intellectu-

al property rights holders to utilize non-

physical distribution platforms will 

require a solid end-to-end system that 

ensures fidelity, data encryption, a port-

folio of compression tools, downstream 

copy protection and, perhaps most 

importantly, a business model that 

essentially preserves the economic food 

chain that currently prevails in favor of 

the major labels.This last will be the most 

difficult to get all parties comfortable 

with, even more than all the technical 

components, many of which are already 

sufficient. Specifically, it would be less 

economically threatening for the major 

labels to wait until their own informal 

consortiums develop industry standards 

to facilitate this process.That would min-

imize or obviate any need for a Liquid 

Audio or a2bmusic to participate in the 

sale. It's analogous to how the banking 

industry ensured that their own coopera-

tive developed the whole wire transfer 

process, thereby ensuring that Microsoft 

or IBM didn't wind up having the ability 

to levy a toll or tax on the banking indus-

try because of their computer or soft-

ware prowess. 

Singer: For consumers, we believe the 

key items are audio quality, broad music 

selection, the right price, portability away 

from the PC and overall user experience. 

The protection mechanisms we put in 

place must not hinder the user's enjoy-

ment. In some sense, the acceptance of 

MP3 among a certain community of users 

gives the industry a baseline that they 

must exceed, at least in some dimensions. 

For the rights holders, the key issues 

are integrating downloading into the rest 

of their business, audio quality—artists 

may be pickier than the fans on that 

one—copy protection and royalty track-

ing. As far as protection goes, many rights 

holders will choose to give away their 

Even with the rapid 
adoption of digital 
distribution, the 
majority of music 

will still be sold the 
"old-fashioned" 
way: selling shiny 

physical objects that 
spin. Therefore, it is 
essential to make 

digital distribution a 
part of the overall 
campaign to sell 
music.—Howie 
Singer, a2bmusic 

content for free, but that should be at 

their discretion and not easily circum-

vented by individuals who simply choose 

to make use of that valuable content 

without the appropriate payments.A suc-

cessful system must support both alter-

natives, as a2bmusic does. 

Even with the rapid adoption of digi-

tal distribution, the majority of music will 

still be sold the "old-fashioned" way: sell-

ing shiny physical objects that spin. 

Therefore, it is essential to make digital 

distribution a part of the overall cam-

paign to sell music.That is why a2bmusic 

has put so much effort into including 

retailers in all our promotional efforts. As 

for distributors, they have to see a role for 

themselves in digital distribution rather 

than something that eliminates their role. 

What are the primary obstacles or hur-

dles to electronic distribution? 

Hooban: There are a number of issues on 

the consumer side. It's not really conve-

nient to download anything at this point. 

And it is absolutely imperative that you 

make it portable, but there is no easy way 

to do that. It's do-able and affordable, but 

the technology is just not convenient. 

And instant gratification is not really 

there. It will take you less time to drive 

down to a record store and buy the prod-

uct than to download it on a typical con-
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Electronic Music Delivery 
sumer PC. People talk about broadband, 

and all that stuff will happen—people 

will have a fatter pipe to the home—but 

at this point, most people are on 28.8 

modems, and it takes too long to down-

load an entire album's worth of material, 

even in its compressed form. 

Another issue is the selection: There 

really isn't much right now. It's kind of a 

chicken and egg problem. Labels haven't 

really stepped into this area wholeheart-

edly, because they don't feel there is a 

strong demand on the part of the con-

sumer. Consumers haven't been 

demanding it because there hasn't really 

been much to choose from. 

Then there is the customization issue: 

Can you co-mingle tracks, or buy a single 

track? You have to work out the econom-

ics of selling singles, breaking apart an 

album. That is an issue the record com-

panies are dealing with, and who knows 

how they may ultimately resolve it? 

Also, there is not really a very good 

pricing story there. After you pay for the 

CD-R and pay for your tracks, it's not 

much cheaper to download. The cost 

advantages are not really enough to 

overcome the inconvenience and the 

other issues. 

Kearby: Bandwidth into the homes has 

certainly been one of the gating factors 

for widespread consumer adoption of the 

Internet as a shopping alternative for 

music. Let's face it, with current technolo-

gy the listening experience online via a 

28.8 modem is just barely in the range of 

being tolerable to most audio profession-

als. Sluggish download times have also 

been a problem. But the good news is that 

now we are seeing the beginnings of a 

significant push to increase bandwidth to 

consumers. The increasing availability of 

cable modems, DSL services, satellite dis-

tribution and other initiatives are a very 

positive sign for audio on the Internet. 
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McPartland: The hurdles are security, 

bandwidth and critical consumer mass 

through the distribution platforms that 

will have the capability of offering the 

service. 

Singer: Without lots of content legiti-

mately available, the early adopter con-

sumers will continue to get the music 

they want, as they do today, from sites 

with unlicensed music. The MP3 phe-

nomenon demonstrates the importance 

of bandwidth to making this a mass mar-

ket offering. The industry must become 

convinced that legitimate digital distrib-

ution represents incremental business 

for them, both in terms of selling the dig-

ital goods and in encouraging the sales 

of physical goods. As that happens, more 

content will be released and the momen-

tum can build. 

How important do you expect electronic 

distribution to be to overall music indus-
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Electronic _Music Delivery 
try revenues in five years? 

Hooban: I think a lot of the issues will be 

worked out and the infrastructure will be 

there. The record companies are taking 

baby steps, but they are getting there, so 

the content will be there.' think it will be 

a substantial business. 

Kearby: A number of different analyst 

reports are readily available, and their 

projections vary. Clearly, it will be an evo-

lutionary process where the sales of 

downloadable music will begin slowly 

and grow. But the consensus among all 

the analysts is that record labels, both 

large and small, should leverage the Inter-

net now to their best advantage.Whether 

it is used purely for promotion or as a sale 

and delivery vehicle, the informed label 

executive recognizes the exposure and 

efficiency potential of the Internet. 

McPartland: Total U.S. sales by record 

clubs—basically Columbia House and 

BMG Direct—are approaching $2 billion 

annually. That is in the face of flat-to-

declining total industry sales, using a 

print-based mail order business with 

intentionally delayed new releases and a 

sales methodology that does not permit 

the consumer to interact with the prod-

uct in any way that would facilitate pur-

chase. It is the central tenant of ICI 

Music's core strategy that electronic dis-

tribution will fundamentally change 

every element of the music business, 

from the way artists interact with labels 

to the level of economic participation 

that occurs at each link in the distribu-

tion chain. 

Singer: The consensus seems to be that 

in five years, digital distribution will be a 

noticeable, but not very large, portion of 

retail revenues—still smaller than the 

record clubs' 10 to 15 percent. 

To the extent that there is electronic dis-

tribution in the future, is the Internet the 

most likely vehicle, or do you foresee 

other approaches as well? 

Hooban: I think the Internet will be a big 

vehicle, but there will also be alterna-

tives, such as wireless satellite. But the 

Internet will be one of the strongest 

areas, because that's where people want 

to be. It's got the mindshare right now. 

Kearby: Liquid Audio has traditionally 

developed software solutions in an open 

architecture environment, enabling us to 

quickly implement and integrate techno-

logical developments. If new, viable 

delivery options become available that 

have the promise to enhance the online 

musical shopping experience and devel-

op significant penetration in the con-

sumer market, you can trust that we will 

be among the first to deploy them. 

McPartland: The Internet will certainly 

be one key avenue of electronic com-

merce. However, notwithstanding the 

efficiency of compression innovations, 

broadband avenues will also play a major 

role. This will especially be true should 

interactive cable set tops debut on time 

and at the scale currently anticipated.We 

believe that the cable box will allow con-

sumers and record companies to down-

load music products and services in a 

secure high-speed/high-fidelity environ-

ment. This will allow a large consumer 

base to experiment with the conve-

nience and functionality of direct down-

loading of songs as well as whole albums 

or concert performances. 

Singer: Internet protocols will certainly 

be used, but there will be networks used 

other than the Internet to get the goods 

to consumers. This is already true in a 

University where a server sits behind the 

firewall and students listen to music over 

the campus Ethernet. 

To the extent that there is a role for elec-

tronic distribution in the future, will it be 

equally applicable to all types of music 

product—including new album releas-

es—or mainly used for promotional sin-

gles, back catalog, obscure artists/genres 

and other niche applications? 

Hooban: I think it will definitely be used 

for singles, back catalog and obscure 

artists or genres. For new album release, 

it depends how big a market it turns out 

to be. If a quarter of music industry sales 

were by download, then new releases 

would be sold that way. But I don't know 

if anybody knows the answer to that yet. 

Kearby: All the options you mention are 

Bandwidth into the 
homes has certainly 
been one of the 
gating factors for 

widespread consumer 
adoption of the 
Internet as a 

shopping alternative 
for music. Let's face 

it, with current 
technology the 

listening experience 
online via a 28.8 

modem is just barely 
in the range of being 
tolerable to most 

audio professionals. 
—Gerry Kearby, 
Liquid Audio 

valuable marketing tools that the record 

industry has at its disposal when using 

Liquid Audio products. Our system is 

extremely flexible. The major labels can 

use it as an ideal promotional vehicle to 

drive traffic to their brick and mortar 

retailers and to online retailers.The Indies, 

who lack the same degree of physical dis-

tribution as the majors, are in the fore-

front of making their artists available on a 

track- by-track basis for purchase and 

download directly to consumers. 

McPartland: Seventy-five percent of all 

online/nontraditional sales are currently 

directed to catalog releases.This is due to 

both the online demographic as well as 

the difficulty associated with getting 

deep catalog through traditional retail. In 

the future, I believe new artist releases 

will also be greatly facilitated by elec-

tronic commerce. However, we will also 

see the concept of music rental prolifer-

ating. Specifically, if the system through 

which you would download music is so 

efficient and dependable, why store it on 

your hard drive at all? Why not just call 
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Electronic Music Delivery 
up a portfolio of selections as needed for 

a nominal rental fee? I believe nonphysi-

cal delivery also means nonphysical stor-

age and more of a play-on-demand 

relationship. 

Singer: There are two segments that 

seem to be emerging as worthy of atten-

tion as electronic distribution begins to 

become a real business. For active music 

purchasers in high school or college— 

clearly a " hit driven" market—you can use 

it to help promote new releases.The back 

catalog and other material is probably of 

greater appeal to those who are some-

what older and less comfortable shop-

ping in most traditional music retailers, 

which is why sales of jazz and classical as 

a percent of the total is much higher at 

online retailers than through traditional 

outlets. It is too soon to say whether dig-

Digital Audio 2000 
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ital distribution will apply equally to both 

these segments. 

Do you expect the major labels to adopt 

electronic distribution only through their 

own sites, or will retailers (online) still 

have a role in the distribution chain? 

Hooban: I think record companies are 

trying to figure out where they fit into 

the value chain, and what part of it they 

are going to assume. Do they act as the 

retailer and go directly to consumers, or 

do they work with online retailers to do 

that? That is an issue that is just being 

batted around. The real strengths of 

labels are their marketing and promo-

tional muscle: They know how to break 

an act and take them big. But why don't 

record companies get into retailing,own-

ing their own record stores? I think it 

depends on what the companies view as 

their core competencies. And running a 

successful online commerce site is not an 

easy thing. Maybe a couple major labels 

will get into it, and maybe the rest won't. 

It's hard to say. 

Kearby: It's unclear to what degree the 

major labels will make any of their con-

tent available directly to consumers over 

the Internet. Undoubtedly, traditional 

retail will continue to retain their very 

important role in the distribution chain 

in the foreseeable future. What's impor-

tant to remember is that the Internet is 

not an inherent enemy to the traditional 

retailer. For example, Liquid Audio was 

involved this past July in a promotion 

involving Tower Records and the Intel 

New York Music Festival. We recorded a 

live performance of one of the bands 

during the festival, encoded and pub-

lished it to the Net and made it available 

at the Tower Records store in Manhattan 

the following morning. Anyone who 

bought a copy of the band's latest CD at 

that Tower location could then go to an 

in-store station where they could down-

load the Liquid Track from the night 

before and burn their own CD, a very 

cool commemorative of the event. We 

expect to do more of these types of 

events in the future. 

McPartland: I believe the labels will 
CIRCLE #025 ON PRODUCT INFO CARD 
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Electronic Music Delivery 
probably employ multiple channels of 

distribution and multiple site access, but 

through proprietary non-third- party 

technology processes. 

Singer: As large, traditional retailers such 

as Tower or Best Buy grow their online 

presence, the labels must provide these 

important distributors with goods to sell. 

If most goods are still sold physically, 

then they must keep those entities in the 

picture, though the labels will sell direct-

ly from their own sites too. 

Would you expect to see music electronic 

distribution in an "open" format such as 

MP3, or in one of the competing propri-

etary formats? 

Hooban: I don't think the open MP3 for-

mat will work, because it does not have 

the required security features. It already 

The future of professional audio is right here. 
Right now. 
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has a negative image in the music busi-

ness; it will always be associated with 

piracy. If anything is going to happen, it 

will be with the proprietary formats: 

a2bmusic or Liquid Audio. But they may 

need to come together on some kind of 

standardization so they are able to play 

each others' files while still addressing 

the security issues. 

Kearby: Unfortunately, MP3 is so"open" 

that it has become the technology of 

choice for music pirates. MP3 is great 

news if you want your music for free; 

there is an abundance of free music 

being distributed illegally all over the 

Internet in MP3 format, much to the dis-

may of the RIAA and others. If you make 

your living from making or producing 

music it's very bad news. Apart from the 

audio, which is noticeably inferior, there 

is virtually none of the standard info 

you get with a conventional CD. On the 

other hand, the Liquid Music Player,also 

a free app, provides superior audio qual-

ity and provides all the info you get with 

a standard CD like album art, liner notes, 

credits, lyrics and more. Plus it includes 

the ability to allow consumers to burn 

their own CDs using a very simple, 

friendly interface. So it provides a great 

experience for consumers and imple-

ments safeguards that ensure complete 

accountability and payment for rights 

organizations, labels and artists. 

McPartland: Distribution will be in a 

proprietary format to preserve the major 

label food chain but also to ensure to the 

consumer that buying into one "major 

label standard" will allow them to 

embrace the totality of electronic com-

merce. 

Singer: We will continue to see both 

types of formats, and we can expect the 

majors to support the systems that 

respect their copyrights. That is what is 

important, not whether it is open or 

closed. Formats that allow individual con-

sumers to decide whether or not they 

wish to put an artist's music up on the 

Net without permission are unlikely to be 

supported by the artist or the majors any 

time soon, if ever. 

What impact do you expect the introduc-
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Electronic Music Delivery 
tion of portable MP3 players to have on 

the outlook for electronic distribution? 

Hooban: MP3 players will accelerate the 

music industry's adoption of one of the 

proprietary formats that have the securi-

ty and protection that the record indus-

try needs. If hundreds of millions of 

dollars are being lost because people 

have MP3 files and portable MP3 players, 

then the record industry is going to have 

to address that issue rapidly to combat 

that piracy. Otherwise, people who 

download hot new releases are not 

going to place any financial value any-

more on music, and may never go into a 

record store and pay for CDs. 

Kearby: We believe open standards like 

MPEG-3, or the more advanced MPEG 

AAC [advanced audio coding], which we 

have just integrated into our Liquifier Pro 

V.4.0 encoder, can be correctly imple-

mented in a way the record industry will 

embrace. We have been working closely 

with several manufacturers of these 

devices and other new consumer tech-

nologies. As they increase their penetra-

tion into the market, we have laid the 

groundwork to support them as delivery 

platforms for music in Liquid Audio for-

mat. 

McPartland: The most direct impact of 

MP3 portables will be to further delay 

major label acceptance of nonphysical 

delivery, due to the industry's fear of lack 

of control and the large number of boot-

leg sites. What the industry should learn, 

however, is that MP3 shows consumer 

acceptance of digital delivery,albeit in an 

unauthorized mode at the moment. 

Singer: Portable players are essential to 

consumer adoption. The music industry 

will not support such players until they 

are part of a system that protects the 

interests of the rights holders. 

Do you have any concerns about the 

degree of data reduction used in current 

electronic distribution schemes? Are 

standards of audio fidelity being com-

promised in order to enable electronic 

distribution? 

Hooban: I don't think that fidelity is a big 

issue. I don't think the typical consumer 

will be able to detect a difference in 

fidelity between the downloading for-

mats, or between any of those formats 

and CDs. I listen to files compressed 11:1, 

just enough compression to make it go' 

through the pipe fairly quickly, but not 

enough to where you start to hear sound 

degradation. 

Kearby: Liquid Audio offers artists and 

labels the ability to deliver CD-quality 

music directly to fans over the Internet 

today, and we are constantly striving to 

raise the bar on the listening experience. 

Given the bandwidth available today, 

compression is required to complete 

delivery in a practical time frame. But our 

roots are in pro audio, so while we deal 

with the reality of the existing infrastruc-

ture, we also have a vision of what 

increased bandwidth will make possible 

in the coming months and years, and we 

are committed to being at the vanguard 

of implementing new technologies that 

make the Internet musical experience 

the best it can be. 

McPartland: Fidelity and technology are 

no longer hurdles at this point. The hur-

dle is the business model, the preserva-

tion of the food chain. 

Singer: We are using AT&T's version of 

the new MPEG-AAC standard. Indepen-

dent test results, some published in the 

Journal of the AES, show that this com-

pression scheme provides the best com-

bination of sound quality and file size 

available anywhere. Furthermore, in blind 

comparisons the quality is in almost 

every case indistinguishable from the 

original CD. The quality we are shipping 

today provides better fidelity than other 

alternatives used by millions of con-

sumers every day, namely audio cas-

settes and FM radio. 

What is your company's current and 

planned role (if any) in the delivery of 

music to consumers in electronic rather 

than physical form? 

Hooban: We will be in the direct down-

load business one way or the other. It's 

just a matter of when is the right time to 

do that. We see digital download as 

being an additional product line, just 

Fidelity and 
technology are no 

longer hurdles at this 
point. The hurdle is 
the business model, 
the preservation of 
the food chain. 

—Tom McPartland, 
TCI Music 

another music product that we would 

sell. And our goal is to offer the broadest 

range of music products that we can. 

Kearby: Liquid Audio has developed a 

secure, end-to-end Internet music deliv-

ery system.We provide the industry with 

a software-based infrastructure that pro-

vides the potential of instant global dis-

tribution combined with unsurpassed 

intellectual property protection. 

McPartland: TCI Music seeks to be the 

quintessential delivery platform of digi-

tal music entertainment services and 

related products through multiple dis-

tribution channels. We believe music is 

one of the most likely entertainment 

forms to be able to take advantage of 

this new arena.Therefore, we have engi-

neered our entire company around 

building the capability for our con-

sumers to select audio, video and relat-

ed information services in a totally 

self-directed manner through interac-

tive digital distribution platforms of a 

quality second to none. 

Singer: a2bmusic provides the record 

industry an approach and technology 

that meets the requirements that they 

have spelled out for participating in elec-

tronic music distribution. We have an 

approach that helps them sell records 

through various promotional efforts, our 

security is excellent, and the sound qual-

ity is great. We're talking to key partners 

to enable the creation of portable play-

ers that support the rights holders. We 

expect to continue to play the role that 

we have already established as one of 

the leaders in digital distribution. • 

Philip De Lancie is Mix's Media & Mastering 

Editor. 
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The 

MusicMellt!lustry 
The 

t's a simple fact: The Internet is changing 

the whole structure of the music indus-

try. The people who have traditonally 

held power over how music is sold and 

distributed have had to smash their busi-

nternet 
ness models, as more and more music is sold on the Web. In 

fact, according to market research firm Jupiter Communi-

cations, music has become one of the biggest Internet 

retail markets: $81 million dollars in sales were forecast in 

1998, and that number is expected to rise to $ 1.15 billion 

by 2002. After text, music is the second most popular content in 

Web commerce. 

Like all Web content, audio needs a technical infrastructure to 

support programming and delivery. The music industry has 

been slow to embrace Internet technology as a means of pro-

moting and delivering music, however, because of all of the com-

plex associated issues, such as the international scope of the 

marketplace, ease of transferring content and the common, and 

dangerous, misconception that all content on the Web is free... 

Piracy Online 
Perhaps the biggest threat the Internet brings to the recording 

industry is opportunity for piracy. " If some-

thing is worth stealing, then there are 

unscrupulous people who will do that," says 

Bruce Colfin, an entertainment attorney and a 

30-year veteran of the music industry. "And if 

something is easy to make copies of, and you 

can do it surreptitiously, and it's less danger-

ous than drug dealing and things like that, you can make a for-

tune in it." Colfin believes pirates are most dangerous to large 

corporations:"I don't think the pirates really care about some-

thing from the little guy unless it's really worth a lot of money; 

they are more concerned with the mass-market stuff, the stuff 

they know is a bazillion-seller," he says."Pirates don't want to rip 

off somebody who's not well-known, because they're not in the 

business of marketing and publicizing.They want [a customer] 

who'll say,' Titanic for two bucks? I want that!" 

There are those who believe that consumers won't pirate if 

the alternative—a legitimate purchase—is acceptable to them. 

GoodNoise Corp., a record company using the Internet as a plat-

form for selling and delivering music, operates on that philoso-

phy."The point that we're making [at GoodNoise] is that if you 

make it easy for people to buy, and you give them a good price, 

then 80 percent of people are going to do it the right way," says 

Steve Grady, a spokesman for the company. "There's no expec-

tation that the music is free—most people 

Illustrations by Dave Ember want the artist to get paid for what they do, 
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The Music Industry ¡The Internet 
for their intellectual property, and they 

will do it the right way." 

Of course, the record industry has 

always dealt with copyright infringement 

and recognizes that piracy is not going 

away; however, the opportunity for ille-

gal distribution is much greater in cyber-

space."The leakage that occurs in the 

ordinary course is not what we're talking 

about when the entire world is intercon-

nected using converged technologies on 

global networks," says Cary Sherman, 

Recording Industry Association of Amer-

ica ( RIAA) senior executive vice president 

and general counsel. "There, leakage of 

one recording can suddenly be accessed 

by millions of people around the world. 

It's the aggregate impact: It's not what 

any one person does in his or her home, 

it's when one person can become a 

worldwide publisher of somebody else's 

music that we've got a serious problem." 

MP3: Opportunity for Promotion or Piracy? 
"I have seen the death of the recording 

industry. It's name is MP3," wrote colum-

nist Joshua Quittner in a recent online 

I think the principles 
of the old law make perfect 

sense, even though 

technology changes. 

If something is protected by 

copyright and somebody 

finds a new way to make a 

copy or a derivative work— 

an unauthorized copy is an 

unauthorized copy. 

Bruce Co[fin, 

entertainment attorney 

edition of Time magazine. An ominous 

statement, to be sure, but one that 

echoes the fears of more than a few 

record company executives. MP3, short 

for MPEG 1 Layer 3, is a popular format 

for audio delivery on the Web. An open 

standard, MP3 compresses digital audio 

files at a rate of about 11:1—meaning a 

typical pop song can be shrunk down 

from 40 to SO MB to about 3 or 4 Megs, a 

manageable size for delivery across the 

Internet. But more than its ease of use, 

the aspect of MP3 that is seen as a threat 

to the music industry is the fact that the 

format does not incorporate a copyright 

protection scheme. At Music Tech East, an 

ASCAP-sponsored conference held in 

New York last October to explore ways to 

use new technology to promote and pro-

tect music on the Web,Jason Calacanis of 

the Silicon Alley Reporter declared MP3 

"the music industry's Vietnam," citing 

high-speed access, affordability of CD 

burners, the fact that point-to-point com-

munication has been easier to carry out 

and harder to track, and the music indus-

try's hesitancy in responding to it as the 

main reasons the format poses a consid-

erable threat to the record business. 

The technology itself is not the prob-

lem, say opponents of free MP3 use; what 

is troubling is the illegal use of MP3 as a 

vehicle to proliferate the pirating of 

copyrighted material. Indeed, an estimat-

ed 3 million people have already down-

loaded free MP3 players, and thousands 

of Web sites promote and distribute ille-

gal MP3s. 

And the MP3 format is just beginning 

to take off. A growing number of manu-

facturers are introducing systems that 

enable MP3 files to be taken off a PC and 

downloaded into portable, Walkman-

type devices. ( Even a car system is in 

development.) At press time, the RIAA 

was denied a preliminary injunction to 

prevent distribution of the Rio, one such 

MP3 playback device, claiming the unit is 

in violation of the 1992 Audio Home 

Recording Act, which prohibits the man-

ufacture of home digital audio recording 

devices ( remember consumer DAT?) 

without a Serial Copy Management Sys-

The music industry 
has been slow to embrace 

Internet technology as a 

means of promoting and 

delivering music, because of 

all of the complex associated 

issues, such as the 

international scope of the 

marketplace, ease of 

transferring content and the 

common, and dangerous, 

misconception that all 

content on the Web is free... 

tern to prevent additional generations of 

copied material. Diamond Multimedia, 

maker of Rio, counters that the pager-

sized Rio, which retails for about $199 

and can store about an hour of MP3-for-

mat audio, is a playback-only device; 

therefore, SCMS requirements do not 

apply. Not true, says the RIAA, because in 

order for MP3 files to be played back in 

Rio, they have to be copied from another 

source, whether that source material 

comes from the owner's personal CD or is 

downloaded from the Internet. 

Not everybody agrees with the RIAA's 

contention that distribution of unpro-

tected music poses a major threat to the 

record industry, however. The Internet is 

growing as a viable marketplace, offering 

new distribution and promotional 

opportunities for small record labels and 

other independent groups. Critics of the 

RIAA feel that the group is acting with 

only interests of its major members, the 

"Big Five" record labels, in mind.These Big 

Five companies—Warner, BMG, Sony, 

MCA/PolyGram and EMI—account for 

80% of the $38 billion global music mar-

ket. But this share is down 10% from five 

years ago, and the Internet is greatly 

responsible for that shift, according to 

GoodNoise, which uses its Web site 
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The Music Industry The Internet 
(www.goodnoise.com) to publish music 

in MP3 form and bases its business on 

the theory that most MP3 traffic is legal 

and that the majority of MP3 users are 

fans, not pirates. "We feel that the whole 

argument that the RIAA and the major 

record companies are making about 

piracy is really a smoke screen," says 

Steve Grady."What they're really afraid of 

more than piracy is digitally distributed 

music. [The major record labels) have a 

chokehold over the industry as far as dis-

tribution goes—they have controlled it 

for a very long time. [MP3] changes the 

whole fundamental structure of the 

music business and opens up new doors 

The major record labels 
have a chokehold over the 

industry as far as distribution 

goes—they have controlled it 

for a very long time. MP3 

changes the whole fundamen-

tal structure of the music 

business and opens up new 

doors for artists who aren't 

established with major record 

labels to have an outlet to 

distribute their music. 

Steve Grady, GoodNoise 

for artists who aren't established with 

major record labels to have an outlet to 

distribute their music." That poses a 

threat to the labels from a cost perspec-

tive, says Grady, because physical goods 

are no longer part of the equation. 

The RIAA defends its position, insist-

ing that those allegations are "absolutely 

wrong. It isn't the technology itself, it's 

the fact the technology is being abused 

to take other people's music and dissem-

inate it worldwide for free," says the 

RIAA's Cary Sherman. "People shouldn't 

be surprised that companies that try to 

make a living at making music and peo-

ple that try to make a living making 

music have a problem with that. We did-

n't think a product should be put on the 

market that was going to exacerbate the 

already terrible problem of illegal MP3 

files by encouraging more people to 

download them, because if that market 

took hold, and you were able to offer the 

consumers portability with respect to 

MP3 in the form of a device like the Rio, 

how can a legitimate marketplace com-

pete?" 

Rather, Sherman says, the RIAA is in 

favor of an industry effort to create an 

open, multi- industry security standard: 

"When you do that, you have opened 

up—far from closing—the distribution 

channel. Because that means any compa-

ny, large or small, can get into distribu-

tion, because their artists' works will be 

protected. That means that the distribu-

tion channels will be broader, not nar-

rower. And we wouldn't be doing that if 

the majors were doing what they've 

been criticized of doing." 

Sherman adds that those who criti-

cize copyright as an obsolete concept 

"really ought to go back to their roots 

and think about why it is that we've got 

the most vibrant mass culture in the 

world. It's in part because by giving peo-

ple that statutory monopoly we are able 

to disseminate the largest number of 

products at the lowest prices. Otherwise 

we're going back to Mozart and having 

patrons who can afford to pay an artist 

to create, and the other people get the 

crumbs for free." 

The RIAA's lawsuit against Diamond 

probably will set a precedent for MP3 

and its role in online music delivery. In 

any case, it represents one of the first 

steps toward defining a new music busi-

ness structure in cyberspace. Whatever 

the outcome, the solution will be based 

on the rules in place today. "I think the 

principles of the old law, and by analogy 

Technology 
is being abused to take 

other people's music and 

disseminate it worldwide for 

free. People shouldn't be 

surprised that companies 

that try to make a living at 

making music and people 

that try to make a living 

making music have a 

problem with that. 

Cary Sherman, Recording 

Industry Association 

of America 

a lot of the stuff that is written down 

there, makes perfect sense, even though 

technology changes," says Colfin."If you 

make copies, does it really matter what 

you make the copies on? If something— 

let's say a sound recording—is protected 

by copyright in the normal course of 

business and somebody comes along 

and finds a new way to make a copy or a 

derivative work—an unauthorized copy 

is an unauthorized copy." 

Web Earnings for Composers 
"Basically, my background is as a com-

poser, someone as an owner of copy-

right, so the whole issue has been a 

concern to me, even before the Internet," 

says Joyce lmbesi, a Los Angeles-based 

musician, composer, producer and 

founder of TuttoMedia, a company pro-

viding music and sound production for 

film, TV and new media. " It's been a big 

concern, how I am compensated when 

my music is performed, whether that be 

on broadcast medium, through televi-

sion, cable, the radio, overseas, records 

sold, any of the typical copyright outlets. 

It's been very interesting to see how 

that's changed, because in my mind 
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The Music Industry The Internet 
there were already some problems in 

tracking all of these works before we 

even had the Internet." 

There are many ways for these royal-

ties to be earned on the Internet, based 

on the legal framework currently in 

place: For example, streaming audio is 

defined by copyright law as public per-

formance; many downloads earn mech-

anical royalties. Licensing and tracking 

have been a challenge, however. Several 

companies, such as Liquid Audio, AR IS 

and others (IBM is said to have a system 

in the works), already provide software 

solutions for protecting copyright and 

distributing royalties earned on music 

downloads. In addition to these embed-

ded watermarking and tracking systems, 

another advance is ASCAP's EZ-Seeker 

tracking system, which identifies specific 

song titles performed on the Internet 

and will locate Internet sites using com-

monly available audio and video file for-

mats. It then qualifies potential licensees, 

automatically issues license forms to 

appropriate sites and later tracks compli-

ance with license requirements. EZ-Seek-

er can also decode various watermarks 

that may be employed by record labels, 

music producers and distributors to 

identify their works. BMI offers BMIMu-

sicBot, a Web search and database appli-

cation for identifying music and linking 

information with songwriter and pub-

lisher information. 

Imbesi believes that education—of 

the composers as well as content 

providers and consumers— is needed for 

these tracking systems to work."There are 

a lot of Web site owners who have music 

on their sites—whether it's background 

music or they're selling music—and don't 

have any knowledge of the fact that they 

are supposed to be paying, that this is 

something that is owned by someone 

and needs to be licensed," she says. "On 

the other side, since the technology has 

changed so much and anyone can sort of 

be a composer in the garage with a few 

boxes, a lot of young composers who are 

doing music for video games and that 

kind of thing really aren't educated as to 

what their rights are, that their composi-

tions have a value beyond maybe what 

they are being paid to create them." 

And although Internet technology 

seems to be outpacing legislation, steps 

are being taken to manage intellectual 

property across international lines, as 

well. One recent victory for the recording 

industry was the passing of the Digital 

Millennium Copyright Act, which allows 

for the implementation of the World 

Intellectual Protection Organization 

treaty, designed to protect copyrighted 

works over the Internet. The treaty repre-

sents an international copyright protec-

tion effort, making it illegal to 

manufacture or import any devices that 

circumvent Internet copyright protection 

technologies. In addition, the agreement 

raises the global level of copyright pro-

tection on the Web to U.S. standards, 

which are the highest worldwide. 

Finding a Long-Term Solution 
Just as the industry was not prepared 

years ago for the feasibility of home CD-

burning, nobody can predict a timetable 

for the inevitable faster, better-sounding 

music delivery technology of the future. 

What should be done now to ensure a 

system is in place to address future mass-

market systems? The answer varies, 

depending on perspective, but everyone 

agrees the solution begins with a height-

ened awareness level. 

"The solution is marketing, not tech-

nology," says Steve Grady. "You have to 

market in the right way to the consumer 

base, make it easier to buy than to steal, 

and you have to give them an advantage 

for buying, to re-create that relationship 

with the customer." 

Joyce Imbesi suggests a blanket 

license as a possible way to provide com-

pensation to composers and artists; ser-

vice providers could pass on their license 

costs as a small increase in rates."And that 

would kind of make it invisible at the 

same time," she explains. "Because when 

people put the radio on, if they had to put 

a quarter in every time they would think 

twice about it. But it's being paid for: 

When you pay your cable bill, you're pay-

ing for all the services that you get 

There are a lot of Web 
site owners who have music 

on their sites—whether it's 

background music or they're 

selling music—and don't have 

any knowledge of the fact 

that they are supposed to be 

paying, that this is something 

that is owned by someone 

and needs to be licensed. 

Joyce Imbesi, composer 

through that cable line; when you go into 

a restaurant, part of your meal ticket is 

paying for the ASCAP or BMI license that's 

being piped in whiie you're eating your 

meal. We are paying for music in a lot of 

other ways, but they're made more invisi-

ble—which is part of the problem why 

the general public doesn't realize that 

this is property that needs to be paid for." 

The RIAA advocates the idea of a long-

term strategy for content protection, 

based on a consensus among the con-

sumer electronics, computer and music 

industries. "We can't be addressing these 

issues on a product-by-product, technolo-

gy-by-technology basis," says Cary Sher-

man, who adds that a coherent and 

comprehensive solution will require the 

consensus of all the affected industries 

and that it's time to come up with some 

mechanism to ensure that the content is 

protected, or that content won't be creat-

ed."And this is not a question of just copy-

right, this is a question of what is going to 

enable people to earn a living making 

music when they don't have the ability to 

control it anymore, or the ability to be 

paid for it," says Sherman. "And if they 

don't make money doing it, then they 

have to spend their time doing some-

thing else, and we're all worse off." • 

Sarah Jones is a technical editor at Mix. 
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IN THE YEAR 

A Behind-the-Scenes Glimpse at 
Technologies for the New Millennium 

BY GEORGE PETERSEN ILLUSTRATION BY GORDON STUDER 

Predictions can be dangerous, farfetched, vague or merely silly. 
When futurespeak turns to audio developments, the results typically are filled with crystal ball views of biocube 

storage, coin-sized terabyte datacarts, gigaHertz sampling rates, 400-channel pocket multitracks, antigravity 

handles for effortlessly stacking bass bins, and for good measure, a couple E-ticket passes to the private col-

lection of holosuite programs stashed in the back of Quark's bar on Deep Space Nine. It's all fun and enter-

taining, but a sneak peak into what kinds of audio products we'll be seeing in the next few years—based on 

technologies emerging today—would ultimately be a lot more useful. 

So with this goal in mind, we spoke to a number of leading technologists representing divergent fields of 

audio. The participants included: Yukiharu Akase of Yamaha, Keith Barr of Alesis, Mark Gander of JBL, John 

Meyer of Meyer Sound Labs, Andy Moorer of Sonic Solutions, Dr.Járg Sennheiser of Sennheiser Electronics and 

Richard Zwiebel of Peak Audio.When you poll seven audio experts, chances are you'll get at least nine outlooks, 

and as expected, their responses were lively and informative. So, as the countdown to the 21st century begins, 

buckle your shoulder harness, disengage the gantry links, stow your tray table in its upright position and pre-

pare for liftoff. Next stop: Audio 2000! 
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The Certainty of Change 
Like death and taxes, this fact seems cer-

tain: Life in the technology lane is not 

going to get any simpler. 

"Back in the days when we had 16 

tracks on 2- inch tape, recording technol-

ogy was all understandable," notes Alesis 

founder/chief designer Keith Barr, who, as 

the co-inventor of the Alesis ADAT, made 

a sizable impact in terms of making 

affordable digital recording technology 

available to nearly anyone. "With all the 

different kinds of computer recording 

hardware and human interfaces that can 

be attached to the computers, the world 

is going to become a lot more complicat-

ed," he says."From a standpoint of some-

body entering the field and trying to 

understand, recording is both extremely 

diverse and complicated. Kids who enter 

the music industry saying they love to 

play and want to record are surrounded 

by so many choices, with so much to 

learn in determining the best system for 

their situation. Will it be obsolete in two 

years? How fast is the computer? Does it 

do the processing or does some plug-in 

card do the processing? How do I back 

this thing up? Or do I wait a year for some 

new thing that's gonna back this thing 

up?" 

And whether we're considering new 

production tools or release formats, the 

directions that audio is heading are not 

necessarily clear:"Technology is in a con-

stant state of flux," Barr explains, "and all 

of a sudden, we're exchanging massive 

binary files: What we work with is adapt-

able for a medium that has not been 

defined and is constantly being upgrad-

ed. The industry is far from focused: It's 

diverse and complicated, and, as a manu-

facturer, that situation is difficult and it 

pains me. But inevitably, it's going to be 

that way, and I see no end to that.And no 

consolidating force on the horizon will 

simplify all of this for us." 

Bryst c)r-kVISION 

I think the future of audio will partly involve multichannel sound. but not necessar-

ily connected with video. I think that people will want to listen to music in the best. 

most accurate, most emotionally rewarding way, and that probably will involve 

more channels. The other thing I see happening—and I'm very pleased to see it 

happen—is greater accuracy in the storage media. 

Implementation of DV0 with higher sampling rates and true 20-bit digital will 

allow much better signal/noise ratios. Sixteen-bit digital gives us about 96 dB; 20-

bit gives us another 20 to 24dB SIN ratio, up to 120 dB. That's what we actually pro-

duce in some of the products we build now. The 8B, for instance, in the 2-channel 

mode, is a 400W/ch amplifier with a S/N ratio in the range of 120 dB. So we look at 

20- bit digital as the true test of what that amplifier can do. 

—James Tanner, Bryston Ltd. 

But regardless of the level of expertise 

the user has, "the challenge is seeking 

out new technology in order to create 

better sound reproduction than anyone 

has achieved before," notes Yamaha's 

Yukiharu Akase, responsible for the plan-

ning of products ranging from the 

PM4000 live sound console to digital 

products such as the SPX line of effects 

processors and the 02R, 03D and 01V 

mixers. 

Akase adds that the quest for better 

sound requires " improving the creative 

music production environment in the 

areas of both hardware and software, as 

well as improving the products them-

selves. Some examples of products with 

new technology are digital recorders with 

large storage capacity and digital con-

soles that feature user-friendly open 

architecture and learning functions 

based on next-generation DSP technolo-

gy," Akase explains. " However, more 

importantly, greater sounds are born 

when users can freely and fully express 

their imagination, ideas and sensibilities 

in their music—without limitations. We 

are now in an era where networking 

these devices flexibly will enable us to 

realize digital solutions beyond the con-

tinuum of time and space. In the near 

future, more people will use these new-

generation devices and networking sys-

tems to create their original masterpieces 

anytime, anywhere." 

On the other side of the coin, as soon 

as additional capabilities come to us, we 

tend to use them up immediately, 

whether DSP, RAM, disk space, modem 

transfer capacity, or console or recording 

channels. And today, it's ironic that many 

of us work on computers that require 

nearly as much RAM in their bloated 

operating systems as we used to have in 

total hard disk space just a dozen years 

ago. 

"Our needs always sort of outpace the 

storage device," comments Sonic Solu-

tions co-founder/chief designer Andy 

Moorer. No stranger to cutting-edge 

developments, Moorer also led the 

design team on the Lucasfilm Sound-

Droid workstation some 15 years ago—a 

timeframe that now seems like eons ago 

in a world where obsolescence is often 

measured in weeks rather than years. 

Is 192 kHz Enough? 
"Just when everybody had gotten com-

fortable with 16-bit/48kHz digital record-

ing," Moorer states, "suddenly we're 

requiring 20 and 24 bits, 88 to 96 kHz— 

possibly 192 kHz."Taking the notion one 

step further, he adds:"I'll make a flat-out 

prediction that within two years virtually 

all professional recording will be done at 

higher sampling rates, 96 or 88.2 kHz or 

something like that, simply because 

there are so many advantages to doing 

so. Of course, there's the next question: 

'Where does it end?' And is there any 

point in going higher? 

"We're not trying to make music for 

dogs and bats," Moorer continues."As far 

as perception goes, there are some fairly 

good reasons why 192 kHz is probably 

high enough, and these have to do with 

spatial imaging.The point is, people's dif-

ferential time response—the binaural 

time response between the ears— is 
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TRADE 

IN YOUR OLD 

ANALOG BOARD 

AND SAVE SSS 
TODAY! 

OK. we understand. The price/performance revolutiol hit digital recorders first 

with ground-breaking products like the DA-88. DA 38 and ADATS. So you got 

yourself a great digital multitrack. But making the jump to a digital board was 

another story -- a delicious idea, but those $ 10.000 desks were just too big a 

stretch. Still, in your heart, you knew there had to be a better way. 

Well, thanks to the folks at TASCAM. now there is -- the stunning TM-D1000 

digital mixer, designed for both your digital multitrack and your budget! With a 

mind-bending feature set and crystal-clear sound quality the TM-D1000 is the 

board you've longed for ever since you first got your digital multitrack. Taking 

it over the top is the unbeiievable list price — only $ 1.299! TASCAM has gone 

all out on this one, providing maximum value and making your dream of an 

all-digital studio a reality. 

The clincher on why to act now? Sweetwater Sound will pay you top dollar in 

trade for your old analog console when you upgrade to a new TASCAM 

TM D1000! No lost time and money running want ads and having strangers 

poking around your studio. We'll even send you a shipping box and issue a 

pick-up call if need be --- what could be easier? 

Call now to trade in your old board. 

Build your all-digital studio with your 

new TASCAM TM-DI 000 Digital Mixer! 

(800) 2224700 
N'USIC TECHNOLOGY DIRECT & THE UST VALUE GUARANTEED! 
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enormously more acute than what you 

would expect knowing the ear's frequen-

cy response. I think everyone can agree 

that nobody hears higher than 26 kHz, 

which is the highest recorded and con-

firmed pitch that somebody somewhere 

has been able to hear," which more likely 

refers to the aural acuity of a young girl 

living in the Peruvian Andes than it does 

to a working musician in Manhattan. 

"So the question," Moorer says," is 

what good does it do us to have audio 

response out to 40 or 80 kHz? In terms of 

steady-state tones, it doesn't do us any 

good at all. But it does help preserve the 

time accuracy. 

"Try the following experiment: Put a 

very short pulse—a microsecond-long 

pulse— into each ear. If you vary the 

delay between the left ear and the right 

ear of this pulse, anyone off the street can 

hear a 15-microsecond difference. I mean 

anybody. And that's already shorter than 

the time between two samples at 48 kHz. 

And some people can hear down to a 

five-microsecond difference between the 

two ears, and that's shorter than the dis-

tance between two samples at 96 kHz. 

And this five microseconds corresponds 

roughly to the distance between two 

samples at 192 kHz. So there's some fair-

ly good reasons that suggest that 192 

kHz is probably enough." 

5.1... Done? 
As DVD-Audio discs/and or Sony Super 

CD 5.1 releases begin rolling onto retail-

ers' shelves in the months to come, 1999 

may mark the year of the surround 

bonanza. Of course, if consumers don't 

embrace this new technology, then sur-

round audio-only releases may merely be 

relegated to sit next to the Quad 

decoders, Elcasets and 8-track tape play-

ers in our attics. But either way, the 

debate continues, ultimately to be set-

tled by the consumers who use their wal-

EmzigicVISION 

Emagic believes the integrated "front end" application will play a dominant role in the coming 

millennium. Existing production tools will evolve into programs that can blend all media for-

mats—such as digital audio. DSP, MIDI, scoring. synthesis. sampling. digital video, graphics. 

interactive multimedia authoring and mastering—into single affordable and easy-to- use 

applications for various skill and price levels. 

Standardization will become paramount. These emerging standards will have to be user-

friendly to guarantee the seamless integration of all the different media formats. Modular, 

reusable code structures will also be instrumental in providing more efficient production solu-

tions in a shorter time span. 

The inevitable accelerated increase of CPU performance and storage media capacity. cou-

pled with standardization and affordability, will enable all media developers to create integrat-

ed applications. Naturally. the Internet. especially when equipped with much broader 

bandwidth, will play a vital role in exchanging media of all types and working on projects from 

many places in the world simultaneously. It will also serve as a stage where artists will find a 

new audience. Basically, the distribution cost for multimedia content will decrease significant-

ly and offer access to more. In this respect, the entire world is an emerging market. 

—Sven Kindel, President and CEO of Emagic 

lets, pocketbooks and Platinum Visa 

cards to cast their votes to accept or 

decline this new format. 

"Going from stereo to surround in 

home listening is probably as great as 

the revolution when we went from mono 

to stereo," foretells Moorer. "There is 

some precedent in that the five-speaker 

system, LCRSS, happens to be used by 

the film industry. So people will have 

home theater systems with five speakers 

in them, possibly with a subwoofer 

enhancement. So at least initially, music 

will have to take advantage of that.That 

is, it would be a relatively difficult sell to 

convince consumers to go to five speak-

ers just on the grounds of more interest-

ing music. But the difference between a 

five-speaker presentation and two-

speaker is absolutely breathtaking. It's 

not subtle. It's in your face. This is going 

to be a time of great creativity." 

But are five channels enough? What's 

the next step? "We're doing some work 

with the University of California with 8-

channel sound," explains John Meyer, 

from Meyer Sound Labs, a pioneer who 

brought electronic control into the 

milieu of sound reinforcement speakers; 

refined the concept of active, powered 

studio monitors; and, more recently, has 

pressed the development of powered 

enclosures for P.A. applications. "And 

using full- range discrete sound makes it 

pretty easy to do new things, such as 

room simulations to make a room bigger 

or other kinds of stuff. We found 5.1 hard 

to pan, although 5.1 is commercially 

viable, but video is the most important 

aspect of that. In an 8-channel system, 

you put one channel in the ceiling so you 

have LRC, then two on the sides and two 

on the back and one on the top, like the 

SDDS idea of it. The DVD could hold that 

much information—it might take both 

sides of the DVD to do this, or two layers. 

Maybe that'll come in the future, but that 

would be kind of interesting." 

According to Moorer, multichannel 

sound could be taken even further:"As 

far as I'm concerned, the next stop after 

5.1 should be twenties—you know, 20, 

30, or more speakers. Anything in 

between doesn't make a whole lot of 

sense. As we cross into the next century, 

one of the things that we will probably 

see in our lifetime is sound-field recon-

struction. Although we can make a fairly 

good case for there being a limit to the 

sampling rate and a limit to the number 

of bits required, it's harder to make a case 

for the number of speakers. And to 

reconstruct a waveform that had come 

from, let's say, a string quartet on a cer-

tain stage requires a holographic 

approach, which would be thousands 

and thousands of speakers. 

"But talking about hundreds or thou-

sands or tens of thousands of transduc-

ers or speakers, is really more a question 

of when we can expect this, rather than if 

it's going to come. I think it'll be more like 
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wallpaper, you know, and embedded in 

the wallpaper will be zillions and zillions 

of speakers that as soon as you put the 

wallpaper up, will figure out where they 

are and they'll communicate with each 

other and tell your hi-fi set where they 

are." 

Of course, more channels means 

increased storage requirements, but the 

answer to such requirements may go 

back to Moorer's comments about the 

needs always outpacing the storage 

requirements:"Now, if you think for one 

second about what that implies as to the 

amount of bandwidth and the amount of 

data that's going to be transmitted on 

our DVD format," Moorer says,"we've 

In five years our industry will be totally dependent on developments in computer 

technology, as it will be entirely digital and analog will vanish. We'll see more bits, 

more tracks, higher sampling rates, greater interconnectivity between worksta-
tions, and the Internet will be an integral part of our day-to-day business. 

By this time, the Internet will have so dramatically increased in efficiency. 

capacity and bandwidth that it will effectively serve as a resource and storage 

domain for audio elements. In five years, we'll be pulling clips off the Internet like 

we do today with sound libraries. So by having implemented server technology 

today. Fairlight is well- positioned to interface with the Internet in the future. 

I'm also convinced that in five years a common file format will be a reality. This 

is something that everyone at Fairlight is working very hard to achieve and some-

thing that will ultimately make our industry healthier, larger and more competitive, 

—John Lancken, CEO Fairlight USA 

gone up in capacity by a factor of any-

where between four and ten, depending 

on how you look at it.The CD came out in 

'84, about 14 or 15 years ago. So, in the 

next 15 years, there'll be another factor 

of two-to-ten increase in the capacity of 

storage media, which will be manifested 

as more channels and higher sampling 

rates." 

Moorer feels that all of this technology 

could lead to some pretty interesting, 

highly interactive times."Music tradition-

ally has been stage up-front. That is, 

there's no interactivity in a symphony 

concert, except that listeners can stand 

up and walk out if they feel like it. But the 

music just happens. Even in a jazz con-

cert, there may be interactivity among 

Listen to what happens when Digital Audio Labs' engineering experience 
and discipline is applied to the latest 24 bit, 96 kHz technology. 

Listen to the striking difference in clarity and imaging between a computer 
"sound card" and a truly professional, ultra precise audio instrument. 

Listen to the next generation, all new standard for audio fidelity on the PC.* 
Listen to CardDeluxe, 
from Digital Audio Labs. 

.digitalaudio.com 612-559-9098 

Features include: 
• Analog two channel in/out 
via 1/4 IRS connectors 

. S/PDIF digital in/out via RCA 
connectors 

• 22 to 96 kHz sampiing rate 
• +4/-10 balea/unbalanced 
operation 

• PCI Interface 
• 8 to 24 bit resolution 
• 4 channel operation using both 
analog and digital 
• Slaving of multiple CardDeluxes 
to single sample clock 

'Macintosh compatibility - Q2 ' 99 
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the musicians, and there's some amount 

of synergy with the audience, but it's not 

direct. I don't think we'll see a lot of inter-

activity as far as what notes are per-

formed, but I do think we'll see 

interactivity in spatialization. If you want 

to hear that oboe part up close, you 

might want to walk right into the middle 

of the symphony and listen to it. Or, with a 

jazz musician, if you wanted to really hear 

what the trumpet was playing, you might 

want to walk over there. Or you might 

want to pan it around so that the drums 

are coming from the back right now." 

But beyond deciding where to sit 

within the multichannel (or very-multi-

channel) listening environment, could 

the consumer have creative choices in 

how they experience the project? 

"Absolutely," Moorer feels. " Rather than 

the engineer deciding where to pan it, I 

think we're going to see more and more 

of these decisions deferred to the listen-

ing environment. So the idea would be, 

you may only have five or six or 12 speak-

ers, but there might still be a point in 

sending 30 channels of audio and pan-

ning them in the home, or in the home 

theater, right then and there, simply 

because that allows you the ability to 

walk through it or change the spatializa-

tion." 

Additionally, the producer could sup-

ply several preset mixes on the disk, 

stored as some sort of level/panning 

audio EDLs, perhaps giving consumers 

presets, in effect saying,"Here are six sug-

gested presets, now there's 10,000 more 

of your own you could make."Or,"Do you 

want to sit in the middle of the band, in 

front of the band or behind the band." 

Moorer adds that another possibility is 

that with the producer's preset supplied 

on the disk—sort of in the form of the 

director's cut in film—users could call up 

the producer's preset to study how the 

mix was done. 

FostexV/S/ 0 N 

From a recording industry perspective, there is tremendous opportunity for virtual-

ly anyone to achieve a high- quality recording today at a very affordable price, set it 

up in their bedroom and go for it. I think over the next five to ten years the tools we 

use and how we use them will continue to evolve both sonically and economically. 

However, large. well-equipped studios will still offer an abundance of solutions, 

as well as a service-oriented, controlled environment for the artist. Because of this. 

they will continue to thrive and actually be more profitable as their equipment 

investments cost less. 

From a retail perspective. I think there is going to be a tremendous backlash to 

the current MI "superstore" mentality of the large chain retailers. The smaller retail-

er will make a comeback in a big way, bringing back value-added, service and 

knowledge-based salesmanship, developing a true relationship with customers. 

—Phil Celia, Director of Sales, Fostex Corporation of America 

Such a process could make a funda-

mental and revolutionary change in the 

way we mix, Moorer says:"One of the 

interesting results might be that we 

might start mixing things dry or mixing 

things more dry. In this case, the eight 

channels that are allowed on the DVD-

Audio spec, might not just be speaker 

feeds; they might be unmatrixed feeds 

that would then be matrixed and 

processed in a set-top box via instruc-

tions that are sent along with the disk 

that could be changed or modified on-

the-fly.This gets a little bit closer to what 

we were talking about, like being able to 

walk into the orchestra, although we're 

limited now by the number of channels 

and the bandwidth. There may be some 

amount of experimentation in releasing 

completely dry mixes this way, and allow-

ing the set-top units to do the process-

ing." 

Meanwhile, stark changes are in store 

for the home listening environment, 

where consumers often spend tens of 

thousands dollars on playback systems, 

yet completely ignore even the most 

basic tenets of acoustics or loudspeaker 

placement. 

"We're going to see more processing 

available in the home environment," 

Moorer notes. "Some of the problems in 

the home, of course, have to do with 

speaker mismatches and difficult listen-

ing environments, where speaker place-

ment is often limited by the shape of the 

room, the location of the furniture—this 

kind of thing. Simply because the pro-

cessing power is becoming so inexpen-

sive, we're going to start to see self-cali-

brating and self-optimizing stereo sys-

tems in the home.There have been some 

past attempts to do this in the home 

with mixed results. But with five speak-

ers, it's enormously easier to do, and you 

have some tremendous advantages by 

using more and more speakers to help 

get rid of room coloration. Or, certainly, if 

you wanted to change the acoustical 

nature of your room and make it sound 

like you're sitting in a concert hall, being 

able to assign delays to the different 

speakers. As far as the consumer goes, 

this is one area that hasn't been explored 

fully, yet we're going to see more experi-

mentation." 

Microphones: 
The Chain Begins 
Yet not all breakthoughs require new 

technologies. For example, for some 

years, the industry has had access to 

quality analog microphones with 

dynamic range performance that 

exceeds 125 dB. Perhaps here, the analog 

side of the signal chain is merely waiting 

for digital to catch up. 

"There are limitations at every step 

along the chain," Moorer says. " Micro-

phone preamps get better and better, 

but in some ways, the microphone pre-

amp is the limiting factor. We know that 

by running A-to-D converters faster and 

faster—that is, with higher and higher 

oversampling—there's relatively little 

theoretical limitation to how much sig-

nal-to-noise ratio you can get. So we're 

limited by the input stage to the A-to-D 
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converter and also by the microphone 

preamp. This is going to sound odd, but 

to go to the next step both may require 

cryogenic amplifiers. We may very well 

have to cool them with liquid nitrogen to 

reduce thermal noise, which is really in 

some ways the final barrier toward get-

ting under the 140/160dB signal-to-noise 

ratio that we might like." 

Yet microphones continue to improve. 

"In traditional microphones, the trend of 

moving toward smaller solutions without 

compromising quality will continue," 

foresees Dr. Jórg Sennheiser, owner of 

both Sennheiser Electronic and the 

Georg Neumann company, and professor 

of acoustics at the University of Han-

mSoft has created ServerSound to be the type of file management every multiple-

workstation facility will use in the coming age. A cross- platform ( Mac/PC/Unix, 

etc.). hard disk- based audio retrieval system for use with multiple DAWs with mul-

tiple file formats via an NT server with array and local network is the only solution 

for dealing with the huge amount of media modern facilities use on a daily basis. A 

choice of Informix or SQL databases will give users the performance- level options 

they need. We see the need to allow remote access of such a system for facilities 

that have multiple sites a necessity, and our browser- based technology makes 

ServerSound accessible via the Internet or T- 11T-3 lines, as well as ensuring that it 

will be compatible with any platform changes. People will also need a centralized 

library for video, animation, still photographs, stock footage or virtually any com-

ing type of media file management, and all this is possible with the system. With 

storage prices decreasing, competition increasing and speed of the essence, it is 

not affordable to work in any other way. 

—Doug Perkins, mSoft 

nover, Germany. "Using these small, cost-

effective transducers, we can pack many 

of them together to form lines or two-

dimensional arrays. If we do them, for 

instance, with condenser microphones in 

silicon, we can add some intelligence to 

it, to steer the beam or whatever. 

"Rather than inventing new things in 

most cases, we're back to the basics— 

reading old papers or patents—and see-

ing what technology makes things 

possible today," Sennheiser continues. 

"We did this in the past using the RF prin-

ciple for condenser microphones, which 

David Bowie 
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MGM/UA 
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Roy Orbison 

NRBQ 
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BobMarley 
Bruce Cockburn 

Tone-Cool 
Arlo Guthrie 

Medeski Martin & Wood 
Sweetfish 

The Beach Boys 
Bob Mould 
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IN THE YEAR 

was a real oldie from the 1920s, I think. 

Now we have done the same thing with 

optical microphones, which was 

described many years ago. There is also 

the possibility of building a microphone 

without using any metal.There are some 

applications where metal is critical, for 

instance in a CAT scan, where metal dis-

torts the high magnetic field. Patients 

need to have some way of communicat-

ing from inside that washing machine 

[laughs], so there is a need for micro-

phones without any metal." 

However, Sennheiser also looks at 

such developments in terms of the day-

to-day needs of the audio community: 

"The same principle holds true onstage. 

Having a microphone without any elec-

tricity in it—just light being bounced off 

a diaphragm—we can make it absolutely 

sweat-proof, which is a problem today in 

live theater, and there are many more 

applications of the optical principle."And 

these are not merely lofty predictions. At 

last year's AES convention in Amsterdam, 

Sennheiser demonstrated a working pro-

totype of an optical microphone that 

used fiber-optic lines to transmit and 

receive light pulses reflected off the back 

surface of a microphone diaphragm. 

"There could also be a revival of planar 

dynamic microphones, or transducers, 

such as small loudspeakers," Sennheiser 

predicts, " because modern magnetic 

technology makes it possible to shape 

magnets—at least in the future—at our 

will.Then we can create structures where 

we can make use of printed coils on the 

diaphragm." 

Materials and Methods 
Audio technologists often need to look 

into other industries to provide new 

avenues, particularly in the availability of 

raw materials."Piezo-electric foil renders 

so many possibilities, but the problem is 

in the material itself," says Sennheiser. 

IN1 y 1 c-I<VIS ION 

Whatever happens to computers is going to happen to music. A DAW is not a piece of gear any-

more; it's becoming The Studio, and if you are skeptical about it. listen to the latest Lenny 

Kravitz album. Tape and a large console are no longer preconditions for musical creativity. As 

digital becomes disposable, there will be more emphasis on computer hardware rather than 

specialized DSR more emphasis on software functionality and higher resolution of the digital 

signal path. We'll witness closing of the gap between high-end and low-end DAWs. Take today's 

Cubase or Samplitude, Their 24-bit/96kHz capabilities are almost equal to Sonic or SADiE. and 

they have the unquestionable advantage of price point and disposability. No need to fear Bill 

Gates either; you'll see greater choice of operating systems tailored for handling high- band-

width media. The BeOS for processing and Linux for networking are the early forerunners that 

promise to move us a step further. 

As for software, the current model of a "DAW platform" as the central piece and "plug-ins" 

as the outboard gear seems to be neatly replacing the real analog studio with its virtual coun-

terpart. The next big thing that's about to happen is total networking. where the concept of tape 

is gone in favor of sending music down the wire to the next studio where you are going to work. 

—Micha! Jurewicz, designer, Mytek 

"We are not from the chemical industry. 

We know what kind of foil to take and 

how to stretch it in what direction to 

make it piezo-electric. But this requires 

large investments, so we would like to 

see the chemical industry provide a 

material that's properly stretched with 

high piezo-electric constants, because 

then we can make transducers out of it. 

Almost 20 years ago, we built many 

transducers for telephone use using that 

approach. They have some remarkable 

properties, and this material could also 

be used as loudspeakers, just as a tapes-

try on the wall.Then you can have square 

meters of loudspeakers—even with low-

frequency reproduction—so that's a pos-

sibility. We're just waiting for the 

material." 

Alternate materials and the availability 

of new materials are a major concern to 

speaker designers, emphasizes Mark Gan-

der, vice president of strategic develop-

ment at JBL Professional. In terms of the 

future of transducers, "the two phrases 

that come to mind are 'material science' 

and 'digital electronics integration,'"Gan-

der says, "and those two areas will accel-

erate their pace over the next few years 

and determine how loudspeakers or 

sound systems that employ loudspeakers 

will be different in the future. Material sci-

ence is actually the area of greatest 

advances that loudspeakers have contin-

ued to see since their popular commer-

cialization in the 1920s and'30s, when the 

compression driver was essentially 

invented. 

"Since then, changes in materials that 

are available to make diaphragms, 

changes in the material to create the 

magnetic field, are the areas that have 

advanced and created the greatest 

improvements in loudspeakers—whe-

ther that's changing from aluminum to 

titanium or beryllium or some compos-

ites for the domes on tweeters and com-

pression drivers, or going from plain 

paper to carbon fiber, Teflon, Fiberglas, 

Kevlar or mixtures of all those materials 

with paper to make speaker cones. We've 

also seen progress from original field coil 

magnet assemblies—which are essential-

ly electromagnets—to alnico magnet 

material, to the lower-cost ferrite magnet 

material to the more modern samarium 

cobalt and neodymium magnet materi-

als. Technology advances in materials 

allow speakers to play with more efficien-

cy, or go deeper in bass, or of particular 

importance—to have lower distortion 

than the generations before them. 

"Recently, we're also seeing the possi-

bilities of material science leading to 

other ways to make speakers, rather than 

the traditional compression driver or 

moving-coil cone or dome diaphragm, 

like some of the flat-panel speaker tech-

nologies from NXT and other people, 

Gander explains."Modern materials tech-

nology has allowed these speakers to 

start to work at an acceptable level, while 

the flat-panel things that were done out 

of Styrofoam and other more primitive 
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The PX Series amplifiers from Carver Professional have expanded, with five models from 125W per channel to 
over 2000W. The PX Series has a power point and feature set for virtually any application. This versatile series 
of amplifiers is led by the PX1450. Rated at 725W per channel into 4 ohms and 1000W per channel into 
2 ohms, power is no problem. The PX1450 is rock solid into a 4 ohm bridged load, delivering 2000W to your 
subs, and it will do that all night. Every amplifier in the PX series is designed to perform tirelessly for years to 
come. Each will lend itself to various applications, and individually or used together in a system they are an 
unbeatable value. Locate your Carver Professional dealer today and ask for a demo. For the dealer nearest 
you contact Carver Professional at 503.978.3344 or email carverpro@imagina.com. 

CARVER 
PROFESSIONAL 

A division of Phoenix Gold International, Inc. • 9300 North Decatur • Portland, Oregon 97203 
Phone: 503.978.3344 • Fax: 503.978.3302 • www.carverpro.corn 
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materials in the 1960s and '70s could 

barely produce speech-range intelligibil-

ity, much less high fidelity. Newer materi-

als can actually allow these things to at 

Pl•ICVISION 

Over the last 15 years. PMC has focused on developing high- sensitivity, linear systems with 

excellent phase characteristics. This combined with the obvious benefits of transmission line 

loading has given us a range of detailed, well- integrated monitors for any application. The 

recent addition of surround and center- channel versions, plus the ability to deliver efficiently 

a large dynamic range with extended frequency response. means that we can easily meet the 

multichannel. 24-bit/96141z challenge. 

We will continue to expand our theme of transmission lines in the future. The bass control 

and extension advantages over ported designs remain the core of our technology, while our 

continuous development program and adherence to audiophile component quality with studio 

robustness future- proofs both the customers' investments and ours. 

—John Wase, Professional Monitor Corporation 

Get coffee 

ir,A» 
te* ee, 

Find CD 

- 

Change 
the way you work. 

Every editor in your studio can audition effects, 

share and print project files, or transfer sound 

files from the hard drive array, anywhere, 

anytime. Even at the same time. 

• Compatible with PC, MAC and UNIXTM 
• Local network or internet access. 

NN msoft 

"...any multi-room facility would call [ServerSound] 
a ' no-brainer-decision'; no CD's and simultaneous 
multi-workstation access . . our clients don't dread 
SFX search anymore - they love it." 

Rich Macar 

Buttons Sound Inc., NYC 

ServerSound 
Music & Effects Network System 

ServerSound is improving the 

way sound editors are working. 

Call us at: (800) 489-9314 or (818) 716-7081 
FAX: (818) 716-0547 

EMAIL: mSoft@mSoftInc.com 

least be intelligible, and are starting to 

border on relatively low distortion for 

high-fidelity applications—or at least 

medium-fidelity applications like laptop 

computer speakers and display-panel 

speakers for trade shows, retail establish-

ments and educational institutions." 

As a real-world example, Gander 

refers to a technology most of us are 

familiar with: "The perfection of the 

piezo-electric methodology for tweeters 

[in the mid-'70s1 generated huge num-

bers of low-cost musician speakers,"Gan-

der says. "Now, we take piezo-electric 

tweeters for granted. They're considered 

at least inexpensive, if not cheap, and not 

particularly high-quality. But they are a 

very cost-effective way that a new mate-

rial science technology allowed some-

thing to be commercialized and come 

into everyday use. 

"More modern examples are the 

Mylar material that was developed for 

the space program and used in wire insu-

lation. Mylar is now a common material 

for dome tweeters and for some of the 

flat-panel loudspeakers like the Infinity 

EMIT tweeter used in hi-fi. And there are 

some professional ribbon tweeters and 

ribbon devices using that material for the 

diaphragm. Once you have a material 

that can be both lightweight and still 

stiff, and handle a certain amount of 

mechanical and thermal stresses, you 

then have a capability of not only 

improving older designs, but creating 

new designs that weren't possible 

beforehand." 

In spite of all the breakthroughs and 

advancements in technology, audio 

speakers are essentially still constructed 

around speaker cones, and voice coils. So 
CIRCLE # 041 ON PRODUCT INFO CARD 
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Why You Need Pro Tools 

When you turn on the radio, go to the 

movies, or interact with a CD-ROM 

game, there's a good chance you're 

listening to something created with 

the help of Digidesign Pro Tools. 

This makes sense when you consider 

that worldwide, more people use 

Pro Tools than all other 

professional digital audio 

workstations combined. 

From engineers to 

producers, from musi-

cians to broadcasters, 

from sound designers to 

multimedia developers, 

these people have one 

thing that bonds them together: 

Each understands the power, speed, 

and ease of Pro Tools. 

TOOLS 

Our Dealers. Our Partners. 

Qualified dealers like Sweetwater 

Sound provide one of the most 

important links between you and our 

family of Digidesign products.. 

Through our partnership with 

Sweetwater, we have combined our 

strengths to offer you the best level 

of knowledge and support 

TX for our products. The 

feedback we get from 

Sweetwater customers 

enables us to create better 

products for the future. It 

would be impossible for us to 

continue to revolutionize the 

audio industry, year after 

year, without the ongoing commit-

ment of truly forward-thinking 

companies who share our vision. 

MUSIC TECHNOLOGY DIRECT! CALL TODAY! 

(800) 222-4700 
&water 
SOUND INC 

5335 Bass Road 
Fort Wayne, IN 46808 
(219) 432-8176 

FAX (219) 432-1758 
www.sweetwateccom. 
sales@sweetwatercom 0.6.• 

• Non-Linear and Non-Destructive 
Operation I Pro Tools records direct to 
hard disk instead of linear audio tape, 
so you can make edits and changes 
without affecting the original source 
material and without fear of having to 
re-record tracks if you make a mistake. 

• World-Class Integrated Mixing I 
Pro Tools' built-in mixing capabilities 
rival the world's most expensive mixing 
consoles with real-time mixing and 
processing power. 

• Complete Automation I Pro Tools 
lets you create the perfect mix, by 
remembering all of your level changes, 
pans, mutes, and more. 

• Advanced Signal Processing I 
No other system of any kind offers as 
many different signal processing 
options as Pro Tools. From reverbs to 
EOs and beyond, they're all available 
from us and our 100, Digidesign 
Development Partners. 

*Acclaimed Audio Performance I 
Many of the best and most critical ears 
in the business depend upon Pro Tools. 
Our entire family of systems set the 
standard by which all other digital 
audio workstations are measured. 

• Unparalleled Support I Pro Tools is 
the most widely supported digital audio 
workstation in the industry. From our 
highly trained Customer Support 
Engineers to our dozens of Digidesign 
Development Partners, your investment 
is backed by the best. 

• Scala.bility & Upgradability I No 
matte, what Pro Tools system you own, 
they're all upgradable or expandable, 
which means your Pro Tools system is 

ready to grow when you 
are. 

• Support for Mac OS 
and Windows Nil 
Get all this power on 
two platforms! The 
entire Pro Tools 1 24 
family of products 
now supports both 
Mac OS and 
Windows NT! 

Call to find out if Pro Toolsr:4 Mix 

is available in your area' 
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why in 1999, are we still stuck with 

cones? "We're still stuck with cones 

because they work really well, and 

they're still very, very cost-effective," Gan-

der explains. "The bottom line in 

acoustics is that you must move air— 

vibrate air molecules that are butted up 

against the diaphragm. There are some 

modern, exotic methodologies of direct-

ly vibrating the air.There are a number of 

research papers and one company that's 

trying to commercialize this distortion 

modulation of the air, where you actually 

put very high ultrasonic frequencies into 

the air at very high decibel levels. 

"The harsh reality is, the air that we 

breathe and the air that we listen to 

sound in isn't particularly linear and 

doesn't accurately reproduce the vibra-

tions that it gets. So over distance, you 

actually create distortion just from the 

fact that the air—which is nonlinear—is 

the propagation medium,"states Gander. 

"And as you increase the sound pressure 

levels, you can generate quite high levels 

of distortion, just because of the air. Yet 

with that nonlinearity, there's actually a 

way to put in very high frequencies, say 

50 kHz, and then also put in 51 kHz at 

140,150 or maybe 160 decibels. And that 

51 and 50 kHz beat together and give 

you a difference frequency of 1 kHz, and 

you can actually perceive that as a lkHz 

tone. The problem is you get all the beat 

frequencies and harmonics that build up 

above and below that lkHz tone, and 

dealing with those is a limitation of that 

technology now." 

Networking and All That 
There's no question that digital has made 

a major impact on the recording com-

munity. In live sound, it's been brewing in 

the background, ready to take center 

stage. "These days, the 'digitalization' of 

products is accelerating at warp speed," 

states Yamaha's Akase."Examples, such as 

Ste)rykV/S ION 

Equipment in the rooms will grow 

continually smaller as hardware, con-

soles, tape machines. etc. is replaced 

with virtual ( software) components. 

The importance of acoustics. environ-

ment (room) comfort, lighting. 
ergonomics. etc. will increase sub-

stantially. (I loved a recent article by a 

well-known producer who said his 

favorite piece of equipment was his 

chair!) The economy of surface-

applied acoustic treatments will con-

tinue. Prices should continue to drop. 

This will fuel the affordability of studio 

construction. 

Digital sound has just about 

arrived (finally) to th 

consumer delivery sy 

to or better than the 

is fa c. Millions o eople will be 

d better environments in 

oy multimedia. 

Surrou und will continue to 

drive the mas I and audio pro-

duction communit be an enor-

mous influence on ho duction 

environments are designed on-

structed. We hope one thing WI 

e: Music will continue to be t 

rea aying attention to all the 

changes. 

—John .Storyk, Walters-Storyk 

Design Group 

am where 

tems are equa 

est an 

DVD, digital broadcasting and the Inter-

net, are trends that are having a tremen-

dous influence and will continue to bring 

changes to the pro audio industry. Their 

influence is already apparent in the sig-

nificant digitalization of music produc-

tion, studios and sites. The need for 

digital P.A. systems and acoustic systems 

for concert halls is emerging." 

Obviously, a key part of that digital 

future is networking, and Yamaha has 

been intensively involved in developing 

its mLan spec, which will provide the 

capability to send sample-accurate AES 

digital audio, MIDI and other control 
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Pure Audio .• • 
96 kilz Best Audio Quality Acco-ding to Bob Edwards, staff engineer at 

Lucasfilms Skywalker Sound; Baker Vaughn, 
masterir g engineer at Tennessee Productions, 
Rainer Weber, mastering engineer at Night-
walker Studios, Germany. 
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Multi tack audic recording, editing ancl CD-mas:ering software 

High Performance Interface 
Recording Magazine: "Best of the host based 
breed". 

A wealth of effects 
Multi-Band dynamics and stereo enhancer, 
dedipper, denoiser, FFT draw filter 36,000 
band ED, room simulator and more at no 
additional cost. 

The object editor 
Apply EQ, dynamics, volume, pan, fade curves 
and stereo imaging surgically per region ( in 
addition to any erects being used on the whole 
track). 

CD Burning "On the Fly" 
Master Redbook CD's directly from a multi-
track project, while processing effects and 
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Total Compatibility 
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information over IEEE 1394 ( Firewire). 

"The new generation of networking 

technology should be developed to con-

nect digital products in a flexible man-

ner, able to handle any audio and control 

signals in an efficient system operation," 

adds Akase. 

A major player in networked audio is 

Richard Zwiebel of Peak Audio ( Boulder, 

Colo.), which has developed products 

such as Peavey's breakthrough Media 

Matrix system, as well as created the 

Cobranet protocol adopted by numerous 

manufacturers. From a technology stand-

point, the future for networking is bright, 

according to Zwiebel."With 100-megabit 

Ethernet hubs, there was a finite band-

St ti ci c- r- VISION 

In the 50 years Studer has been a supplier to pro audio and broadcast, there have been times 

when the future of products was obvious to the manufacturers, which allowed us to precisely 

anticipate the tools our customers would need in the future. Today this is no longer true as the 

various forces change the face of consumer and professional audio, but there are trends and 

technologies we are confident will be a part of the future audio landscape. 

As consumers we will be listening to audio with higher resolution than 44.1116. It will be 

multichannel and integrated with pictures and graphics. Audio will he streaming to us from 

multiple sources including the Web, direct satellite and cable systems. We will have physical 

copies on optical discs. hard disks and even good old 12- inch platters of analog vinyl ( remem-

ber them?). We will be listening on playback appliances, computer systems. home theater sys-

tems, multichannel auto systems. virtual surround systems ( more point sources than speakers) 

and multichannel headphones. 

We at Studer can foresee that we will be producing high- resolution, digital. multichannel 

audio tools that integrate sound with picture in an efficient, reliable and cost-effective manner. 

—John Carey, President, Studer North America 

width. But now we're working on the 

next generation of things using switched 

Ethernet. What we're doing is gigabit Eth-

ernet between the switch, and from the 

switches out, using 100-megabit. Basical-

ly, once you get to that place, there's no 

limitation on the size of the network. 

"Gigabit Ethernet allows us to put 

thousands of channels of audio around a 

place such as a theme park," he contin-

ues."The technology that we base our 

technologies on comes from the com-

puter industry—we could never afford to 

do that in our little old audio industry. 

The fact that Ethernet computer net-

works are going to switched,and the cost 

CopyWriter A2D 
Copy existing or create 
original CDs with our 
new 1 lo 1 duplicator. 

• Analog in / Digital out 
• Track extraction 

Jam Session 
Your complete 

Macintosh solution 
for burning 

audio CDs! 

ere* 
DSR8800 

U.S.A. Corporate Headquarters East Coast 
Phone: (612) 470-1848 Phone: (888) 215-3966 
Toll Free: (800) 646-8881 Fax: (610) 495-5437 
Fax: (612) 470-1805 

Cedar CD Publisher 
4 drive desktop CD duplication 

and full color CD printing all in 
one! Now with Macintosh and 
Audio software support 
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KORG 1212 
PCI Multi-channel Audio Interface 

Y
ou've read glowing reviews about the Korg 1212 I/O 

in every music technology magazine. You've heard 

about its pristine sound quality. You know about the 

tremendous support from all of the industry's top 

software developers. You've noticed the string of awards 

and accolades. But you may not know that you can get 

this much card for this little cash. Now you can, thanks to 

this special offer from Sweetwater Sound! 

LAU mow 7Lu jel-your 1212 Vo rer 0.15 

(800) 2214700 
MUSIC TECHNOLOGY DIRECT & THE BEST VALUE GUARANTEED! 

>
1998 Editor's Choice 
for Audio Card — 

Electronic Musician 

EQ Blue Ribbon Award 

for Best Product — 

101st A ES Convention 

1998 Hyper Award 
for Audio Card — 

New Media Magazine 

Mac • PC • 12-cha -mel I/0 

Lightpipe • S/PDIF 

WorCclock • ABAT Sync 

Stereo Analog I/O 

Supperteci by all the major 

scftware packages 

Sletwater SOUND INC 

5335 Bass Road, Fort INayne, IN 46808 

(2191 432-8176 • FAX ( 219) 432-1758 

www.sweeiwatercom • saies@sweetwatercom 
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Wwwglyplitecb.com 

of the switches are now dropping to 

where they'll be like hubs pretty soon, 

means we can do a lot of things that a 

year ago were just impossible. 

"Right now, I'm a consultant on a 

huge project for the U.S. Congress," 

Zwiebel continues."It's the House of Rep-

resentatives chamber, and also upwards 

of 100 hearing rooms, and every one of 

those has its own audio system. We're 

developing a big network to tie the 

whole place together, so from one cen-

tralized location, a computer will be con-

stantly polling every system, whether it's 

(Not) Just Ones 
and Zeros... 

It's your art, your 
life. 

oose only premium digital 

media storage. 
Comes complete with 

herculean service and 
crushing technical support. 

607/275-0345 
800/335-0345 

email: info@glyphtech.com 
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in use or not. We're using Media Matrix 

and amps that have control systems. But, 

regardless of whose product you use, 

you'll be able to centrally monitor all the 

pieces, see if there's anything going bad 

or any fault or anything, all the way out to 

actually measuring the impedance as 

such on the speaker lines to see if there's 

any speaker failures. Then it would alert 

somebody who's centrally located, moni-

toring systems over an area of miles. And 

using an audio network, if there is a prob-

lem, you'll be able to take control of it 

and actually listen to what's going on in 

the room, without leaving the central 

location.We'll also have one spare system 

XvvireVISION 
In the future we see local and remote 
production facilities of all sizes using 
wireless audio transmission for a host 
of applications, including the distribu-
tion of multiple channels of audio for 
production applications. A digital 
wireless snake is something engi-
neers dream of today, and we see it 
becoming a reality in the near future. 
Some day, consultants will have the 
option te:spec digital wireless in s 
ation formerly required 

erials a d labor, thus cutti 
and, time or themselves an 
clients. T eres going to b 
incredible ' ital wireless cts 
the futur , especially i compo-

nd power s r s becoming 
smaller and mor erful. 

—Jamie Scot, VP of marketing 

and sales, Xwire 

there online, with all the presets for every 

room loaded into it. So if something 

should go bad, you can just automatical-

ly substitute the one you have right there 

centrally for any other system in the 

whole facility. That's the direction where 

technology's going." 

At the same time, we need to be 

aware of the dangers of becoming 

overtechnologized, where we begin 

spec'ing systems based on their cool-

ness, rather than for practical considera-
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Mix 

Emerging Technologies & 

esents 

ro 

The Future of Audio Production 

Monday & Tuesday, June 14-15, 1999 
Universal City Hilton, Los Angeles 

• Two information-packed days of panels and workshops 
with the leaders and innovators of professional audio, 
moderated by the editors of Mix. 

• Panel discussions with world-renowned producers, engi-
neers and film sound editors on the technologies and 
issues that are shaping the industry today. Learn about 
new audio formats, surround sound mixing, audio pro-
duction for the Web and much more! 

• Talk face-to-face with the industry's foremost technolo-
gists, equipment manufacturers, studio designers, facility 
owners and others. 

DON'T MISS 

THE INFORMATION EVENT OF THE YEAR FOR 

RECORDING AND SOUND PROFESSIONALS! 

To RECEIVE ADDITIONAL INFORMATION AND REGISTRATION MATERIALS, 

CALL DANIELA BARONE AT (510) 653-3307 OR FAX (510) 653-5142. 

Top: Renowned producers at StudioPro98 (UR): Ed 
Cherney, George Massenburg, moderator David 
Schwartz, Nile Rodgers, Tommy LiPuma, Barry Beckett. 
Above: Mel Lambert introduces the panel on modular 
digital multitracks, moderated by Mix editor George 

Petersen. 



tions. Does a typical elementary school 

auditorium really need a network-

switched, modem-controlled system 

with 40 channels of wireless mics and six 

delay towers, when two hard-wired mics, 

a RA. head and a couple two-way speak-

ers would do? 

This trend is definitely of concern to 

John Meyer: " In the last 20 years, the 

industry has gained some professionality 

in the audio trade," Meyer warns, "and 

this is one of the things I really worry 

about. When I started in the 1970s, there 

was about a 50 percent chance of finish-

ing the show with problems and things 

blowing up, and everybody was used to 

that. We are more respected now. We put 

on more consistent, better shows. Net-

working and DSPs can bring us back to 

when we first got involved with transis-

tor amplifiers, when shows didn't finish 

and we were making excuses. No one in 

the audience is going to forgive us if we 

say we didn't understand how compli-

cated networking was. What is our goal? 

We're not trying to put an Ethernet 

together, we're here to put on shows." 

One of the problems with networked 

audio control is the learning curve 

involved in using products from different 

manufacturers. Under the auspices of 

simpler- is- better, Zwiebel has begun 

developing a solution that would appeal 

to all audio users. "We're working now 

with a number of companies in develop-

ing a Web-based interface to all these 

various products," Zwiebel says. "They'll 

all be using a standard protocol like 

SNMP or something, so if you're familiar 

with using a Web browser, you'll be able 

to just go look at a link and click on 'I 

need to go to QSC control, or a Peavey 

this, or a Crown that,' or whatever. It'll 

open up just like a Web page, but you'll 

be able to have the controls and stuff 

inside that page. So if you know how to 

use a Web browser, you'll be able to get 

EtiplhortixVISION 

In predicting the future, "What is technologically possible?" is usually less meaning-

ful than "What tools are needed to push the sonic envelope of music, film, television, 

computers and the Internet?". Artists with creative drive and consumer appetites for 

newer/bigger/better sound guarantee another decade of innovation. Just read 

through a Mix back issue from 1989 for a perspective on how fast it's evolving. 

Our customers cry out for more channels, more tracks, more bits, more sam-

ples. more integration between picture and audio, and more integration between 

recording, editing and mixing. They want this to come in a form that is simple to 

understand and operate. Our future vision is focused on keeping the technology out 

of the way of the creative process. Too often, we've seen great technologies that 
weren't adopted because they didn't help make the production process better. 

Sound is purest in its analog form, but digital audio lets you do things that ana-

log can't. However, the path from microphone to recorder will be optimum in the 

analog domain for many more years. The tools that provide great sound with the 

minimum effort will be the ones we find on the pages of Mix in 2009. 

—Scott Silvfast, President, Euphonix 

around your system. It's a whole new 

trend in technology we're going to see." 

DSP Integration 
But no matter what system, from a sim-

ple car-trunk P.A.for a wedding band to a 

huge, megabuck touring system, the 

integration of DSP into the sound rein-

forcement chain offers numerous advan-

tages, but so far we've only touched on 

the possibilities. 

"Now that we have tremendous elec-

tronics processing capability with DSP, 

and with more reliable electronic circuit-

ry that can handle the abuses of portable 

applications and harsh environments, we 

have the chance to integrate much more 

fully what's going on with the transduc-

ers," says JBL's Gander."This includes fully 

developing the capabilities of modern 

materials, whether it's carbon-fiber 

enclosures, exotic diaphragm materials, 

or new types of flat panel or ribbon 

transducers, And through the digital con-

trol and digital modification, we can 

extract the maximum performance from 

those devices—and actually overcome 

even more fundamental limitations than 

materials limitations, such as the funda-

mental nonlinearity of air." 

Such developments would certainly 

have to go far beyond the delay and fil-

tering capabilities typically associated 

with DSP use today, so are we really just 

on the cusp of intensive DSP control in 

loudspeaker systems? "Absolutely," Gan-

der says."In fact, most of the digital prod-

ucts on the market right now in terms of 

electronics products are really just simu-

lating the previous analog models in 

terms of duplicating the classic Butter-

worth or Linkwitz-Riley crossover slopes, 

and just doing the delay.The real future is 

to change over into FIR [Finite Impulse 

Response] filtering.The classic IIR [Infinite 

Impulse Response] filtering is part of the 

mathematics of how we do digital filter-

ing, digital crossovers and implement 

digital circuitry. But FIR filtering allows 

you to manipulate the amplitude com-

pletely separate from the phase, so we 

could have infinite slope crossovers that 

have no phase distortion, for instance. So 

we're just now at the point where the 

digital processing is cheap enough to be 

able to implement those type of filters, 

which require more processing power. 

"Even with systems that right now 

seem very sophisticated, like the Peavey 

Media Matrix or the BSS Sound Web," 

Gander predicts,"the next generation 

will be able to compensate for distor-

tions and reduce distortions not neces-

sarily that are left over in the 

speakers—though they can be reduced 

as well—but will handle problems like 

combinations of many sources coming 

to an individual listener or air nonlineari-

ty. Then the next step is beam steering 

and control of the directivity from multi-
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GETTING THE JOB DONE RIGHT - WITH AU DIX 
When the house lights dim, the crowd roars and the 

first notes come from the stage, these live sound 

engineers know that their vocal and instrument mix 

that night will be hot. Why? 

Because they insist on Audix performance microphones. 

These engineers won't settle for less than the best 

when it comes to their vocal and instrument 

microphones. 

Why should you? 

INSISTING ON AUDIX MICROPHONES... 

Clockwise from top left: 

Ronnie Kimball - Bad Religion 

Paul Middleton - FOH Bonnie Raitt 

Jon Schimke - FOH The Mavericks 

Greg Hurst - FOH Blues Traveler 

Dave Rat - FOH Red Hot Chili Peppers 
Nico Vonk, Jeremiah Hamilton - Tower Of Power 

Armando Tavares - FOH War 

Deanne Franklin - FOH Sonic Youth 

Steve Schrems - FOH Ani DiFranco 

Rance Caldwell - Monitors for Crosby, Stills & Nash 

PERFORMANCE IS EVERYTHING 

e Rich, full vocal sound with clean, smooth 
transient response 

r More gain before feedback allowing artists 

to hear themselves better on stage 
e Superior off axis rejection, eliminating 
unwanted stage wash from the vocal mix 

e High quality condenser microphone 
• Ideal for percussion, piano & acoustic guitar 
drum kit overheads & wind instruments 

r Incredible clarity and definition 
e Use in conjunction with D-Series for 

imaginative miking techniques 

• 

e full-bodied frequency response 
e Incredible SPL level- handling capadty (• 144 dB) 
. Lightning-fast transient response critical to 

accurate drum and percussion miking 
Unmatched off- axis rejection so each instrument 
comes through clearly without crosstalk 

CALL: 503-682-8933 FAX: 503-682-7114 
www.audixusa.com 

Audio Corporation PO Box 4010, Wilsonville, OR 97070 In Canada, Cabletek Electronics LTD, 604-942-1001 fax 604-942-1010 

' Audio Corporation 1998. All rights reserved. Audio and the Audix logo are trademarks of Audi, Corporation. 
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"the 
tudio? 

FREE Guide Saves You 
Time and Money! 

-1015C MAKE" 

tn) 

Guide to 
Master Tape 
Prepa fio 

Nothing is more frustrating than making CDs or cassettes 

and finding out that there is something wrong with your 
master tape. DISC MAKERS' Guide to Master Tape Preparation 
provides insider information, as well as common sense tips, 
on preparing an error-free master tape on the first try. 
No matter where you record or manufacture your product, 
you need this 48-page booklet before leaving the studio. 

Call Today For Your FREE Guide: 
1-800-468-9353 
www.discmakers.com 

71.95 
value 

DISC IIIIN:C22 
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Sound design for the new millennium...available now! 

t 
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W ked-fast sound compLtation engine for doing it all in real tin, 

" 1 our to twenty-eight Motorola 56309135N 

• 320 to 2240 megahertz composite clock speed 

-.7 96 to 672 MB of sample RAM 

4 or 8 channels of 24-bit. 96 kHz digital and analog I/O 

▪ House sync, word clock, VITC, LTC 

Completely open-ended soft-

rà ware synthesis, effects, sampling 
and hard-disk recording for Mac 

" ..e;t: or PC, including: 

cir Granular Synthesis 

▪ Spectral Morphing 

• Additive Synthesis 

Cross-synthesis 

Analog Emulation 

.2 75 to 675-Band Live Vocoding 

Live Spectral Analysis 

Wavetable Synthesis 

▪ Reverb, Chorusing, Flanging 

.j Filters, Resonators 

Live Sampling and Looping 

• and much more... 

Symbolic Sound Corporation • P. O. Box 2530 • Champaign, IL 61825-2530 
http://www.SymbolicSound.com • info-kyma@SymbolicSound.com 

Telephone: 1-800-972-1749 or + 1-217-355-6273 • Fax: + 1-217-355-6562 

pie loudspeaker sources. It could send 

the sound only to where the people are 

sitting—not up to the ceiling or bounc-

ing around the room and causing time-

delay problems and difficulties in 

intelligibility and quality." 

On the other hand, providing too 

much control—especially of previously 

hidden DSP parameters, can have an 

adverse effect. "I look at the whole DSP 

thing like a car, where you have the con-

trols that run the car, and then you have 

all the stuff that's inside the engine, the 

carburetor, etc.," Meyer says. "The audio 

world, seeing DSP coming along, sudden-

ly thinks all these controls that were once 

hidden should be on the dashboard. 

Now, an FOH engineer doesn't generally 

need to know how to disassemble a con-

sole, and someone who drives a car does-

n't need to be involved with all the 

aspects of how the engine is run. Most of 

the time they can drive a car without 

knowing how the carburetor works or 

without knowing how the timing works.I 

think it's a mistake that just because 

we're going to DSP that suddenly all 

these parameters should just appear on 

your laptop along with everything else— 

crossovers, all this kind of stuff.You want 

to have operators operate the system 

and technical people to go inside to 

work on the system. It's two completely 

different functions. 

"The whole audio trade is getting 

dazzled by the technology, and we forget 

our goal," Meyer laments. " Fiber optics 

and DSP are not the goal—just a method 

of trying to achieve the goal. We only 

have one thing to do and that's try to get 

a sound into the audience so it can be 

heard, clear as possible." 

Mix editor George Petersen lives with his 

wife and an interactive rottweiler in a 114-

year old Victorian house on an island in 

San Francisco Bay. 
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sifflool or library 

irjiflhise 01 worship 
greenvention center 

Inadcast facility 

FULL COMPASS 

We seek out the latest technology in 
development. We explore the equipment 
and learn it. And then we boldly design 

an integrated system of audio, video and 

multimedia components that dovetail" 

precisely with your needs.We bring 

the future to your door. 
Whatever the future may bring. 

Call for a FREE CATALOG and visit our websitel 
800-356-5844 / www.tuliconwass.com 
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I stood in line outside 

Mix editor George 

Petersen's inner sanc-

L 

by Mark Frink 

turn to wait my turn to use the latest in 

prediction technology. Code-named 

Crystal Ball, the device leased from a 

private Redmond, Wash., consortium 

uses a small warp-field generator to 

create a time-flux 

around Mix's editorial 

server, allowing us to 

look at future issues of the magazine 

before they are written. As I waited, I 

thought back on the development of 

our young sound reinforcement indus-

try, homegrown from a patchwork of 



Photograph by Steve Jennings 

devices borrowed from movie theaters, radio stations and recording studios: The live enter-

tainment industry we know was created by musicians, inventors and tinkerers who adapted 

the necessary technology from bordering disciplines. 

With the end of the century upon us, it's time to gaze 

into that Crystal Ball to try to see how new technologies 

are going to change the tools we've developed for live 

sound. One thought immediately occurs to me: 

filL FU 

Although digital audio production has arrived in record-

ing, cinema and broadcast facilities, it is not taking over 

live sound. Not yet, anyway. But I'm going to walk out on 

that tongue-in-cheek limb and say that digital is coming. 



A LIVE SOUND ODYSSEY 

Actually, digital technology has been 

seeping into the industry for years by 

way of application-specific products. First 

came digital delays, then reverbs, speaker 

processors, snakes and small-format mix-

ers. Each application area has seen digital 

products dominate, once they've proven 

themselves, by offering better function-

ality than comparable analog products. 

However, to justify the costs associated 

with changing over to all-digital systems, 

the gear will eventually have to pay for 

itself. A new product, in any industry, can 

establish itself only by demonstrating a 

clear price-performance advantage, and 

the use of technology for its own sake is 

something only a handful of projects can 

afford (and something most live engi-

neers avoid like the plague because they 

know that low serial numbers carry extra 

risks). Most engineers choose equipment 

because it fits their needs, regardless of 

whether a unit is analog or digital. 

So, there are issues and there are 

obstacles, but the all-digital system is 

coming bit by bit, and in Audio 2000 we 

have a chance to guess what that system 

might look like. 

CONSOLES AND CONTROL 

SURFACES 

Cruising the floor of the 1998 AES con-

vention, it was obvious that digital con-

soles are now established in non- live 

applications. In addition to offering the 

ability to instantly recall the configura-

tion and settings of a particular project, 

the development of these boards 

acknowledges that the final product will 

be digital information, and by working in 

that domain, attempts to maintain the 

integrity of the music. Though they are 

not often used for live sound outside of 

remote recording and broadcast applica-

tions, there are many large-format digital 

consoles now available. With six-figure 

price tags, these must replace several 

other desks or an entire remote truck to 

pay for themselves (which they can do 

on very large projects).They must also be 

accepted by the engineers who operate 

them. 

An engineer's expectations about 

sound system operation for live shows is 

based largely on experience, the tried-

and-true. The layout of large-format 

sound reinforcement consoles did not 

suddenly appear, but evolved into the 

popular topologies currently in use, and 

so mixing with a mouse is neither intu-

a 

Des 

of a short console, an almost unlimited 

number of channels can be accommo-

dated on a relatively small control sur-

face.Think vertically, in layers, rather than 

horizontally. 

Now that the Nintendo generation 

has graduated from college, it won't be 

• rs of ew conso 
* 

pt live sound engineers' b 

in bias for control surface layouts 

that are intuitive and easy to use. 

Possible future digital consoles 

might have a flat-panel touch-

screen (or a number of them tiled 

• ether), depicting familiar row-

faders and knobs 

itive nor familiar to many live sound pro-

fessionals. Designers of new consoles 

must accept the built-in bias for intuitive 

control surface layouts that are comfort-

able and easy to use. We expect a one-

for-one representation of a fader for each 

input, with dedicated knobs and switch-

es above each for all possible functions. 

Typically, we only make adjustments one 

at a time, but the comfort we get from 

being able to put a hand on a particular 

control instantly because it is in a fixed 

location on the control surface is impor-

tant, and one of the positives that analog 

consoles have in common. 

Possible future digital consoles that 

are easy to imagine have a flat- panel 

touchscreen (or a number of them tiled 

together), depicting familiar rows of 

faders and knobs that are operated by 

simply touching them. We have already 

seen that the first step is a control surface 

with mechanical faders, knobs and 

switches behaving much as their analog 

counterparts. By re-mapping the controls 

must 

long before they'll be mixing on PC-

based systems using hand appliances 

that resemble game controllers, discard-

ing rows of physical controls in favor of 

graphic displays on monitors that can be 

customized for particular users and spe-

cific tasks. Designers of successful digital 

mixers for live sound might incorporate 

the same dual-control approach em-

ployed in other product categories for 

live sound, using a physical panel with 

familiar controls to put operators at ease, 

plus a PC-based controller for editing the 

entire range of parameters from a com-

puter screen. A familiar control panel's 

row of faders and knobs becomes the 

bridge between an analog console's con-

trol surface and a software-based control 

interface. 

A digital control surface offers the 

flexibility of paged or windowed instru-

mentation layouts, with handles and 

switches mapped to control parameters 

specific to various tasks. But object-ori-

ented control is only the beginning. 
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One of the best-kept secrets in microphones. 

( 

CM-700 shown with accessory shock mount. 

For the last several years, recording 

and live sound pros have been 

quietly adding a highly-regarded 

and versatile tool to their arsenal 

of mics:the Crown CM-700. 

Used in applications from drum 

overheads to acoustic instruments 

to studio vocals, its cardioid pat-

tern and extremely low self- noise 

makes the CM-700 perfect for 

clean, noise-free recording.With 

a smooth, wide-range frequency 

response, the CM-700 preserves 

the delicate timbre of an acoustic 

guitar or symphonic string section, 

while its 151 dB SPL capability 

handles all the power of a thun-

dering drumset or guitar cabinet. 

And though it features audiophile 

touches such as an ultralight 

diaphragm and gold-plated 

connectors, the CM-700 is 

modestly priced and built 

for years of rugged use. 

For more information and a copy 

of our"Crown Microphone Applica-

tion Guide for Studio Recording", 

visit your Crown 

dealer or call 

us toll- free at 

800-342-6939 

ext.8093. cratun 

o crown 
www.crownaudio.com 
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Music 
That 
Fits! 

THE FIRST MIDI PRODUCTION 
LJBRARY BY 

The Lab 
Now you can change: 
the mix levels, key signa-
ture, instrumentation, dur-
ation without chromatic 
distortion, mute or add 
tracks, add rests of holes, 
or even change the style of 
our music for industrial 
projects or locally broad-
cast commercials. 

Over loo pieces of music 
by professional composers 
that come in 15 sec., 30 sec., 
60 sec. as well as the full 3 
to 4 minute lengths in up to 
16 track General MIDI for-
mat. Available on CD-ROM 
or 3-1/2" diskettes. 

Our cross-platform library 
plays on any synthesizer or 
IBM computer using Win-
dows and can be complet-
ely edited using Cakewalk 
or similar computer se-
quencing software for IBM 
or Mac computers. 

List Price: $2,495 
Intro. Price: $1,295 

The Lab 
982 Monroe Ave. 
Rochester, NY 14620-1702 
Sales: 716-244-8321 
Fax: 716-271-8321 
E-mail: HORCinc@AOL 

For samples see our Web sites: 
www.thelab.ho-rc.com 
To Order Please Contact: 

Shawn Downey 

Custom music for theatrical, national 
broadcast and mass distribution is 
available upon request. 

01998 

The • of tq,cftipolggy fo 

k is something only a hand 

of projects can afford, and some-

thing most live engineers avoid 

like the plague because they 

now that low serial numbers 

arry extra risks 

A LIVE SOUND ODYSSEY 

Beyond this is the potential for digital 
consoles to incorporate expert systems 

that can take over the more mundane 

tasks of mixing, freeing us to listen to the 

music and watch the stage—all from a 

choice seat because the controls have 

been shrunken and fitted into a small 

cockpit that can be situated anywhere 

there's an open seat, after the large slab 

of faders and knobs is left behind. 

THE DIGITAL 

INFRASTRUCTURE 

But talking about digital consoles and 

control for FOH and monitor mixing is 
jumping the gun a bit.The first step in all-

digital production for live sound is the 

obvious marriage of remote mic pre's 

and digital converters in mu:tichannel 

formats. More benefits can be realized 

when signals are converted from analog 

as early as possible and then manipulat-

ed as a stream of ones and zeros all the 

way through to delivery at the speakers. 

There's a parallel in that we have seen a 
proliferation of mic preamps taking resi-

dence at the stage, as well as active split-
ter systems. This acknowledges the 

advantage of taking relatively weak 

input signals and raising their levels near 

the source before splitting and sending 

them over long snake lines. 

Remote-control microphone pre-

amps that can be monitored and adjust-

ed from the mix position provide a 

front-end solution to systems with a dig-

own 

ital backbone. Like MDMs and high-qual-

ity A-to-D converters (and everything 

else audio), these are available in 8-chan-

nel formats. The industry has already 

seen the marriage of preamps and digital 

converters in multichannel products that 

live in the head end of fiber-optic snakes. 

It's also easy to imagine A-to-D convert-

ers purpose-designed for amp racks to 

have presets to pick up and onboard-

process groups of eight channels from 

the digital return snake. 

But, once the signal is sent, there is a 
burning need for a format of multichan-

nel transmission of digital signals from 

one manufacturer's box to another's.This 

digital cross-manufacturer interoperabil-

íty is a Holy Grail that has seemingly 

eluded our corner of the industry. 

'hough groups of manufacturers agree 

on recommended practices, there is no 

MIDI counterpart in the live sound world. 

We are also in need of an inexpensive 

digital infrastructure—copper cable to 

use in place of fiber optics, along with a 

common multichannel format that can 

be shared by manufacturers to ship digi-

tal audio around. We have several candi-

dates for each right now, using copper 

and high data speeds to accommodate 

more than 50 channels on one wire. 

While fiber-optic technology has rev-

olutionized large-scale distribution of 

digital audio, shorter distances can be 

managed using the inexpensive Catego-

ry Five (cats) cabling used in present-day 

computer networks. In layman's terms, 

cat5 wire is simply a 4-pair Unshielded 

Twisted Pair ( UTP) cable, seen in modern 

offices cabled to each desk's computer. 

The terminations are Ri-45 connectors, 
CIRCLE # 054 ON PRODUCT INFO CARO 
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TECHNOLOGY 

It's about Time. 
Introducing 

the new 
Frequency 

2.00kHz 

1.50#11: 

800H: 

500H: 

400H: 

400H , 

Time 

This wavelet image indicates amplitude in color (brown represents 0 dB, 
violet represents - 12 dB) over time (horizontal axis) by frequency 

(vertical axis). The smooth, steep, tightly-packed slope through the 
upper midrange clearly shows the unified arrivals of critical vocal 

intelligibility information. 

K Fs 7 0 0  _r5 

Virtual Array 

In the 1980's the KF850's Virtual Array 

Technology' eliminated interaction 

between array modules in the 

horizontal plane. 

Today, our new VA' Technology' extends that same level 

of array control to the vertical plane. And it goes one step 

beyond, solving problems in the fourth dimension: Time. 

The high "Q" full range KF750 is the first concert touring 

loudspeaker array module that is a true point source. 

Its Acoustic Singularity' design creates a unified 

space/time origin over the entire audible spectrum, 

eliminating the smeared arrival times that plagued all 

previous loudspeaker designs. This dramatically improves 

the impact and clarity of any sonic event. 

To learn more about VA' Technology, visit our website 

(www.eaw.com) or call 1-800-992-5013. 

UEAW 
One Main Street, Whitinsville, MA 01588 Tel: 800 992 5013 / 508 234 6158 Fox: 508 234 8251 Web: http://www.eaw.com 

EUROPE: EAW International Ltd., Tel: +44 1494 539090 Fax: +44 1494 539091 
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Th st sterriA•all-digital p - • UC-
A LIVE SOUND ODYSSEY 

similar to telephone jacks but with twice 

as many wires. The plastic connectors 

cost only pennies, and 1,000 feet of wire 

costs well under $ 100. Another type in 

use with large-format digital systems can 

ship 56 channels over 75-ohm coaxial 

cable for up to 100 meters. Independent 

of specific technology loyalties, it's easy 

to see how cabling a RA. using relatively 

inexpensive computer network hard-

ware and copper wire is attractive. 

Money saved could be used to pay for 

high-quality converters that are the on-

ramps to the digital freeway. 

POSSIBILITIES—FROM MICS 

TO ARRAYS 

What are the full benefits of a digital sys-

tem? The potential for analyzing and pro-

cessing signals—digital data—offers 

opportunities we can only begin to imag-

ine. With the advent of inexpensive PC-

tion for live sound is the obvious 

marriage of remote mic pre's 

and digital converters in 

multichannel formats. 

based FFT analysis, powerful tools have 

been placed in the hands of live sound 

engineers who before had to rely on ana-

log RTA tools. When all signals are digi-

tized, we can further refine our ability to 

optimize the performance of the trans-

ducers at either end of the signal chain, 

"where the rubber meets the road." 

For instance, individual microphones 

could be preprocessed to make them 

behave more like ideal input sources. All 

similar mics could be pre-EQ'd to target 

curves so that soundcheck would start 

by realizing the grand assumption that 

What About the Sound? 
While we're envisioning all the benefits to the user of an all-digital live sound sys-

tem, we can't forget the sound. There's been much justified criticism of "CD-qual-

ity sound," that marketing catch-phrase that has invaded the consumer 

electronics industry. The dynamic range and frequency response of digital are 

widely considered inferior for live music (though many engineers probably 

haven't heard digital sound using high-quality converters). 

Can we live with the limitations of digital sound? The fact is, in most larger 

systems we already do, in a processor between the mixer and the amps. Time-

based processing requires A-to-D conversion, and most large live systems already 

have digital processors at some point in the signal chain, whether there's a simple 

alignment delay or more extensive DSP for further speaker control. 

There are a lot of misconceptions about digital, too. One assumption is that 

digital equipment has inherent distortions that increase edginess and harshness. In 

fact, harsh digital sound can usually be traced to sharp filters, poor conversion, 

low resolution, truncated word-length, poor analog stages, jitter, improper dither-

ing, clock leakage in analog stages and all manner of poor circuit design. And not 

all products sound the same, of course. Somewhere between the consumer's 

16/44.1 and the mastering engineer's 24/96 is a compromise of word length and 

sampling rate that, when used with well-designed digital products, is good 

enough for live sound. 

Even though we see continually improving speed and resolution, as well as falling 

prices, in digital technology, there are few shortcuts to quality. If the move to digital 

systems forces us to examine sound quality, we may wind up ahead. —Mark Frink 

matching models of mics sound identi-

cal.The same mic might be used like a 57 

one moment and like a 451 the next. 

Another example would be microphones 

that could double as inputs and analysis 

points, where a vocal mic could also be 

processed to identify frequencies that 

are about to feed back. 

On the speaker side, individual com-

ponents could be QC'd to an ideal spec. 

Arrays constructed from individual 

enclosures could be steered, tuned and 

tweaked driver by driver to provide opti-

mal coverage. Distributed systems could 

be automatically synchronized once 

their distribution is digitally based. 

And mixing itself will change radically, 

far beyond the simple pleasures of 

automation. How about delay-based as 

opposed to level-based panning? Inserts 

and outboard processing will become 

plug-ins and onboard DSP engines. You 

may even see the day when a mix engi-

neer could telecommute and phone it in 

from home. 

Where will this all lead? When word 

processors first began to replace type-

writers, they were cumbersome, expen-

sive and did little more than an IBM 

Selectric. PCs, however, offered really 

expanded functionality. Copying and 

pasting were some of the first time-

savers. How often have you copied 

graphic or parametric EQ settings from 

one channel to another? How about the 

ability to open a copy of a previous gig 

with the same band, or a similar band in 

the same room? The point is, the range of 

operations in any digital environment 

exceeds what was previously possible 

with analog, as processing becomes 

more powerful and software develops. 

Manual procedures that are repeated 

can be stored as automated routines or 

"macros." Eventually, processing power 

90 .\ 1.1 I) I () 2 0 0 0 



Do you Music Technology? 
Are you crazy 

about consoles? 

Do you swoon 

over synths? 

Are you mad about 

multitracks? 

Are you delighted 

with delays? 

Meet us in 1..A. 
January 28-31, 1999 
NAM M booth# 1827 or ce lot 
a personal appointmentl 

Where Do You Wart to Take Your Career? 

Tired of a job with an income ceiling? 

Want the opportunity to grow your income 

to the six figure level? Can you do that at 

your present job? 

We don't hide it. Everyone at Sweetwater 

works hard every day to provide the very best 

value to our customers. Have you got what it 

takes? Do you have the commitment, energy 

and enthusiasm to be the best in the business? 

What Are You Waiting For? If you genuinely 

love music technology and the entire music 

scene and want to earn an exceptional salary 

we want to hear from you. Want to be a leader 

rather than a follower? Take the next step in 

building the career you've always wanted. 

Pick up the phone and call the Sweetwater 

Career Center right now at the number below 

or send email to careersCDsweetwatencom 

Sales • Recording Studios 
Service/Technical Support 
Contracting/Installations 

Desktop Publishing 
Web Design 

LAI hy not take the next step in 

building your career? Give us a call today! 

(800) 22234700 
Music Technology 

Direct & tie Best 

Value Guaranteed! 

Metwater 
SOUND INC 

All applications taken in 
strictest confidence. 

'41‘, 

5335 Bass Road, Fort Wayne, IN 46808 
(219) 432-8176 • FAX (219) 432-1758 
wuw.sweetwatercom • salesesweetwatercom 
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AcousticsFirst" The New 
Kids On The Block Have A Few 

Gray Hairs. 
ne're the new source for state-of-the-art acoustical products and materials--

some you won't find anywhere else. But our people have been giving out 

sound advice for over 25 years. A Tell us what you want to do with sound. 

Absorb it? Block it? Diffuse it? We'll tell you how to do it in the most 

effective and economical way. A Want to upgrade those cheap seats in 

your auditorium where people can't hear? Foundry moved in next door to 

your recording studio? Folks in the 

back of your club can't hear and you 

have to pass out ear plugs to the 

tables up front? We can help. Call 

Nick or Becky Colleran toll-free. A 

Toll Free 

.-GOUt 

Acoustics First Corporation 
2247 Tomlyn Street 
Richmond, VA 23230-3334 USA 
Fax: 804-342-1107 
E-mail: acoustics@i2020.net 
Web: http://www.acousticsfirst.com 
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The Long 
Haul 

• • • • • 

CALREC 

studio 
consultants, 
inc. 

321 West 44th Street 
New York, NY 10036 
(212)586-7376 

You'll find Calrec audio consoles in this 
country's newest, biggest, and best live TV 

production mobiles. All Calrec models offer: 

• Outstanding sound quality 

• Very low noise 
• Very high headroom 

• Rigid but lightweight construction 

• Low current, low heat circuitry 
• Compact yet ergonomic design 

• Straightforward layout 

• Bulletproof reliability 

The new Q2 Series has the full Calrec pedigree, 

plus dual bank faders for multitrack monitoring 

and additional inputs. Tackle your most de-
manding jobs with up to 120 mono or stereo 
inputs across the width of a standard vehicle! 

On the road or in the studio. Calrec consoles 
are built for the long haul. 

Aardvark, API, Apogee Electronics, Audix, B&B 
Systems, Brauner, Bryston, Calrec, Dravvmer, Gefen 
Systems, Genelec, Lexicon, MediaFORM, Middle 
Atlantic, Mytek, PrismSound, PMC, Rorke Data, 
Sonic Science, Sonic Solutions, SoundField, Sound 
Ideas, Star Case, Westlake, White Instruments, 
Z-Systems and other exceptional audio products. 

Equipment, support, and design services for profes-
sional audio facilities and broadcasters in the New 
York area—since 1971. 

A LIVE SOUND ODYSSEY 

can include intelligent agents that can 

automate mundane decisions based on 

information about the operator's prefer-

ences. It's hard to imagine the range of 

functionality of future digital consoles. 

Who'd ever have thought you'd be able 

to dictate to a word processor? We can 

similarly expect audio diagnostics to be 

incorporated into future generations of 

digital products for live sound. 

SPECIALIZATION 

ENGINEERING— 

REINVENTING THE POT 

Hey, it's not easy designing a flexible yet 

intuitive control surface for an emerging 

technology. Many current products were 

developed by teams of specialists. At one 

extreme, we have consoles that attempt 

digital approximations of analog desks, 

while at the other end there are creations 

that barely even make the analog analo-

gy.Declining prices for flat-screen displays 

and other PC peripherals will offer design-

ers of digital consoles new possibilities. 

Pro audio equipment manufacturers 

have always borrowed technology from 

adjacent industries to provide affordable 

solutions to the relatively small live sound 

market. Now, there is a growing sense that 

all of us in audio will eventually be work-

ing in the computer industry. 

Software engineers will no doubt 

determine the course, even the structure, 

of PC-based digital live sound systems. In 

the computer world, hardware quickly 

takes form after just a few sales, with 

scarce revisions, but new operating sys-

tems can be downloaded over a modem. 

The ability of design teams to refine soft-

ware in subsequent versions means that 

input from end-users is incorporated into 

products in ways that weren't possible 

when audio instrumentation was all hard-

ware-based. So, the physical look and feel 

of instrumentation will no longer be fixed 

in the first release of a console.The ability 

to customize controls and operation will 

also mean job security for software engi-

neers, and the lessons learned by develop-

ers of PC-based mixing systems for other 

markets will translate into powerful new 

live sound products. 
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The Power of Media. The Knowledge4,o Use It. 
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[ER 
Real World Education 

Degrees In 
Recording Arts • Show Production/Touring • Film/Video • Interactive Media • Game Design 

The only thing more impress: ve than our facilities is our long list of successful graduates. 

" Full Sal as been a strong force that has opened a lot of doors for me. 

I believe in Full Bail, so much so that I have sent three family members there. 

I wo Idn't be where I am today without my Full Sail education." 

DERRICK PERKINS 
Producer / Songwriter / Programmer 

Credits: Co-Producer/Programmer, St vie Wonder's Grammy Award-winning single "For Your Love" 
Motion picture and television cnedits include: Get on the Bus, Jerky Boys, VIIP,Walker,Texas Ranger. 

[BR 800.226.7625 www.fu I I sail.com 
3300 University Boulevard • Winter Park, FL 32792 • Finan ial aid available to those who qualify • Job placement assistance • Accredited by ACCSCT 

998 Full Sail Recorders. Inc. All 'On reserved The germs "Full Sad" and -Full Sail Avail/1/0dd &cation" ne egistei ed tei vire owns. and the lei in "1 he Pow. Of Media The Knowledge To Use IC n a service quark of Full Sail Pero, I IOU 
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STUDIO  SMAIIMGEMENT  

WITUDIO MUITE 

Events 
& Mamie 
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Your Studio Here 

MAIN MENU NEW! 

Production 
Orders 

Invoices 

Sessions 

Tape Library 
& Labels 

Choice t 1op Studius! 

eer 
Yoves 
Top4ei 

Rooms 

Equipment 
Inventory 

Open All Open Preferred About Set WNW v Lop Out 

Pail: 1.800.450.5740 get a FREE demo at 
IterMedia- International 1 770 303 0970 WWW.StUdiosuite.com 

What's the industry saying 
about audio education? 
'Students need to concentrate on the basics of audio... cultivating 
a strong ethic for hard work and attention to detail.., developing 
appropriate attitudes to deal tactfully with people and gain real 
experience in a pressure environment.' 

What can you expect from OIART? 
A solid foundation in theory reinforced with the most hands-on time available 
in Canada. An environment that promotes positive work habits and fosters 
people skills. Lots of time to express your own creativity. An immersion-style 
integrated curriculum completed in 1 year instead of 2-3 years in less streamlined 
programs — without cutting corners — so you can get at it sooner. 

Compare before you choose. 

Ontario Institute of Audio Recording Technology 
502 Newbold Street, London, ON CANADA N6E 1K6 
Telephone 519.686.5010 Fax 519,686.5060 
VVebsite www.oiartorg E-mail: inquiry@olartorg 

A LIVE SOUND ODYSSEY 

All the little extras on our computers 

that we take for granted can eventually 

be incorporated into our digital audio 

work environment. Colors, fonts, icons, 

objects and windows will be adjustable, 

allowing us each to customize a portable 

work environment. Would we like pastel 

Star Trek touchscreen displays, or are we 

biased toward our old mechanical pots 

and faders? I'm guessing that early suc-

cesses can be expected of digital con-

soles that replicate analog desks with 

fairly fully mapped controls and onboard 

converters; these are the products that 

will gain acceptance more easily from 

users and rental clients replacing analog 

desks in the first round. Further on, the 

separation of processing and control will 

create a slab of moving faders with a few 

virtual strips remotely located from a 

powerful digital audio computer. One 

future live sound mixer might be a 

processor rack that sits under the stage 

that is connected by a network to work-

stations onstage and in the audience; it 

would look like a notebook computer 

with a few appliances attached. 

For now, no one's turning down ana-

log large-format consoles, but you 

shouldn't let that keep you from getting 

to know your portable computer better. 

Once the conversion and processing 

start living in the amp rack and the 

stage- box, it won't be long before you 

find the new kids mixing on their lap-

tops. Ready or not, you're likely to find 

yourself mixing on a digital live sound 

system sooner than you think. 

We have already glimpsed the future 

and it looks like Star Trek. Think about it. 

The most coherent vision of a possible 

future is already in nightly syndication. 

It's no surprise that the control rooms of 

successful studios have begun to resem-

ble the bridge of the Enterprise. Anyone 

who has seen the Star Trek Experience at 

the Las Vegas Hilton understands that a 

design bias for the control surfaces of 

future instrumentation already exists. 

"Engage!" 

Mark Frink is Mix's Sound Reinforcement 

editor. 
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Desktop duplication of CD and DVD 

media is one of the most dramatic 

advancements affecting the audio 

industry in the new millennia. Its a 

radical change - from a handful of 

large. centralized factories to any studio. 

professional. project or personal. 

This revolution brings significant savings 

of both time and money to artists. 

engineers and studio owners. It also 

has the advantage of keeping creative 

control in the hands of the people 

creating the music. Its a good thing! 

Save time and money while 

keeping creative control 

with a CD-RDVD duplicator/ 

printer from MicroBoards! 

is 111 your 
HANInc 
MUSIC TECHNOLOGY DIRECT & THE BEST VALUE GUARANTEED! 

With a duplication system from 

MicroBoards. the future is truly in your 

hands. And you don't even have to wait 

for the year Z000! Sweetwater Sound 

is a leading expert in the installation 

and use of MicroBoards duplication 

equipment. Consider some of these 

fine systems available right now from 

MicroBoards and Sweetwater Sound: 

- Cedar --
Write data and print original art on up to 50 disks. 

DSR 8800 with S/PD1F Option --
Burn up re 5 discs simultaneously. 

CopyWriter A2D with SiPDIF Option An effortless:one-off." stand alone duplicator. 

Signiture Printer - 
Adds original artwork to your freshly burned CDs. 

Want to learn more about how a MicroBoards 
system can save you time and money. while 
increasing creative control? Call us right now at: 

(M) 2224700 
si étwater 

SOUND INC. 

5335 Bass Road. Fort Wayne. IN 46808 
1219) 432-81/6 • FAX 1219) 432-1758 
www.sweetwater.com • sales0sweetwater.com 
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APPLIED RESEARCH AND TECHNOLOGY VLA Modules 
Analog or digital? Chances are, you want the best of both worlds: the wirmth and creative flexibility of tube process-

ing and the exacting clarity ard editing ease of digital recording. Too expensive? Think again! Enter the amazing 2408 
Hard Disk Recording System from Mark of the Unicorn and the lush Pro MPA stereo tube mic preamp and Pro VIA 

stereo tube Compressor from ART. These devices ccmplettent each other perfectly, bringing a wide range of creative 
power to your rig. Sure, you could spend more than four times as much to get the same sonic quality and features. But 
don't you have better things to do with your money? Let's take a look at what makes these products so special . • . 

With Mark of the Unicorn's 2408 you get up to 24 simultaneous digital inputs and 
outputs. 8 channels of anabg LO and as many tracks as your caraputer allows, lb-bit 
recording (expandable to 24-bit), digital I 0 to connect with AD4I, DA-38 and S PDIF 
and much more, all for under $ 1,000! It even works as a stand abre translator between 
ADAT, TDIF and analog. Connect up to three 2408s for 72 inputs and outputs! Works 
with your choice of Mac or Windows computers and a wide varie:y of music software 
including MOTU's award winning Digital Performer sequencing/recording package. Cut. 
copy and paste any portion of your performance for unsurpassed editing ease. Just add 
the 2408 and your home computer rocks! It becomes a professional digital audio work-
station with power far beyond limited tape-based or stand-alone systems. 

The 2408 is one of the hottest new products we've ever had at Sweetwate: It's 
great by itself or in combinatioi with a tapehased system such as ADAT or LA-88. If 
you've been wanting the ease and power of random access multitracking but were wait-
ing for a more economical approach, your time has come. With the money you save on the 
2408 over other systems, you can buy yourself an amazing compoter to run it on!. 

• 
Classic tube preamps and compressors have become hot commodities, costing thousands 
of dollars. What if you could have all of the sound, cmpled with today's low-noise, high-
reliability design advancements for a fraction of the cost? The processors from ART give 
you that vintage sounJ to warm up your digital recoriings. Hit them softly for a cleat 
transparent sound. Crank it up to add more "heat." Cheek out some industry raves: 

"Useful cn all kinds of sessions . . . whisper-clean or add a nice 
warm thickness. The Pro MPA is great for making mid-priced mies Sent . 
sound like pricey, big-ticket models. An excellent value. ART has a  
winner on its hands." — George Peterson, Editor, Mix Magazine 

"Every manufacturer loves to use buzz words like. transpar-
wi 1figgetel 
ency, warmth, and musicality. For my money, ART is justified in ipeoftes, 
using exactly those words to describe the Pro VLA ... One of the 
few products 1 have encountered that has caused me to retink et/ 
the way I WOÑ in my studio. ART has built a real wines" 
—Jim Millet Electronic Musician * de:* 

MUSIC TECHNOLOGY DIRECT — and the Best Value Guaranteed! 

CHUCK SURACK, President 
of Sweetwater Sound 

elwatettii 
SOUND INC. 
www.sweetwater.com 

"Now, thanks to MOTU, ART and Sweetwater Sound, you can enjoy the 
best of both worlds for a song! Call now and ask about the great specials 
available on all the hottest items from MOTU and ART this month!" 

00)222-4700 
(219) 432-8176 • FAX (219) 432-1758 • sales@sweetwater.com 

5335 BASS ROAD • FORT WAYNE, INDIANA 46808 
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In 
the Age of 

By Ty Ford 

ignificant changes in the frequency spectrum available for wireless microphones 

have created a new playing field — one that's going to start developing cav-

ernous potholes as the new DTV stations fire up in the United States. Starting 

in the largest markets, a number of UHF and VHF frequencies that have long 

twee been used for wireless microphone systems will no longer be available. Try some 

of those old familiar frequencies now and you'll be buried under a DTV transmission. 

The writing is on the wall—and on the 

Web at http://www.fcc.gov/oet/dtv/ 

start/dtv2-69.txt. Here you'll find page 

after page of soon-to-be DTV stations 

that will be inhabiting channels 2 to 69 

(54 to 806 MHz) within the next five 

years. In the top 20 markets, the next 

on-air deadline is May 1999; the dead-

line for markets 21-30 is November 

1999. And that's only the deadline— 

DTV broadcasters may fire up sooner. 

The long-range plan is for TV broadcast-

ers to give up their current analog TV 

frequencies some time after the year 

2006.1f mass public acceptance doesn't 

happen by then, the date will be 

pushed out. When it does happen, the 

old frequencies will likely be auctioned. 

Then there's the issue of UHF chan-

nels 60 to 69 (764 to 806 MHz), which 

have been redesignated for the Land 

Mobile Service ( public safety agencies, 

including police and fire depart-

ments). Even though there were 

almost 2 million Land Mobile Service 

licenses in use several years ago, the 

FCC still gets 30,000 to 40,000 applica-

tions a month for the band, most of 

the applications being for two-way 

dispatch communications. Sources 

within the FCC admit that, due to the 

number of unlicensed systems in 

operation in this and other bands, they 

have no way of knowing how many 

are really out there. Effective patrolling 

of the bands is just not possible. 
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$25,000 FCC Fine 
According to Bill Mayhew (www.may-

hewco.com), who rents and sells wireless 

systems on the West Coast, "This is the 

biggest bandwidth change in history. In 

addition, 54 MHz has been assigned to 

Public Safety Radio service. It may come 

down to a $25,000 fine by the FCC for the 

local church if their sound system inter-

feres with the local fire company." 

For small operations, Mayhew points 

to Xwire."It's not licensed, but it sounds 

wonderful, has 12ms throughput delay 

and level differences will drive people 

nuts." Mayhew says the first systems he's 

seen that don't suffer from this problem 

are from Sennheiser. 

Top 30 TV Broadcast Frequencies 
According to Joe Ciaudelli at Sennheiser 

(www.sennheiserusa.com), preparation 

for global use of wireless mics has given 

them an advantage with the DTV spec-

trum issue. "We've just sent out a large 

poster to dealers and reps of the TV 

broadcast frequencies in the top 30 mar-

within a "macro-range" design. Within its 

macro-range, the system is tuned to a 

micro- range covering a 24MHz band-

width for UHF or 7MHz for VHF. A Pro-

grammable Read-Only Memory (PROM) 

chip is programmed within the bounds of 

the micro-range with 16 or 32 pre-coordi-

nated user frequencies.The device can be 

retuned by sliding the micro-range any-

where within the bounds of the macro 

range, and installing a newly configured 

PROM, allowing users to move around 

the increasingly crowded spectrum. 

Mk Makers RAçnnnfl to Spectrum change 
Our wireless systems were originally designed to be tunable for use in 

different parts of the world where different spectrum rules apply. That's 

turned out to be especially important today in the U.S., with the number of 

frequencies that will be lost to DTV. Joe Ciaudelli, Sennheiser 

and has an output 1/2 of 1 mw. That's 

about 50 mv/m measured at 3 meters, 

but at 902 to 928 MHz, it's on the same 

frequencies as personal communications 

walkie-talkies and there are only five sep-

arate frequencies available." 

Mayhew says that, while the loss of 

spectrum has caused a scurry to fre-

quency-agile wireless gear, not all fre-

quency-agile gear is the same. "Some 

manufacturers are making frequency-

agile shortcuts. I'm calling the problem 

'differential gain': It shows up as a nonlin-

earity in the wireless receiver. Tune the 

radio system to its lowest frequency and 

measure the frequency response and 

gain at the receiver. Then move to the 

top frequency and measure frequency 

response and gain. When I do it with 

some frequency-agile systems, I get a 

12dB difference in output. It's due to 

nonlinear RF front ends. Most receivers 

are usually lower at the top, but some are 

set up in the middle so they slope at 

both ends. This probably won't be a 

problem if you're only using one or two 

mics, but with 20 to 40 mics, the noise 

kets, indicating current channels, future 

DTV assignments, authorized Land 

Mobile Stations and Radio Astronomy 

frequencies. The poster also has the 

usable VHF and UHF frequencies for 30 

countries." For more information on the 

impact of DTV, Sennheiser has estab-

lished a toll-free number: 1-877-

SENNHEISER, ext. 133. 

Ciaudelli says Sennheiser started 

preparing for the changes five years ago 

with their latest generation of wireless 

mics. "They were originally designed to 

be tunable for use in different parts of 

the world where different spectrum rules 

apply. That's turned out to be especially 

important today in the U.S., with the 

number of frequencies that will be lost to 

DTV. DTV is going to make a lot of wire-

less systems obsolete. Our flexible RF cir-

cuit architecture allows the 24MHz 

frequency range to be moved." 

The amount of frequency flexibility 

varies among the different Sennheiser 

models, ranging from 100 MHz up to 340 

MHz. The RF circuit in Sennheiser's PLL 

Microport incorporates a "micro-range" 

Ciaudelli says micro- range shifting 

can be done by a trained Sennheiser RF 

technician for a nominal fee. Sennheiser 

has also mounted a competitive trade-in 

policy for a $ 100 to $500 rebate for any 

brand of single-frequency, crystal-con-

trolled system, applicable against the 

purchase of a new Sennheiser frequen-

cy-agile PLL system. 

At Nady Wireless, John Nady says the 

Nady 950 offers a band 20 MHz wide and 

few"differential gain" problems in its 490 

to 950MHz range. " It's not a straight line, 

but it's only a 3dB to 4dB variation. In 

terms of receiver sensitivity, the better 

designed units don't have the problem." 

FCC Sees No Force to Reckon With 
John Nady responded to news about 

spectrum loss by sending a letter to the 

FCC opposing the loss of 760 to 806 MHz 

so that there would be room left for wire-

less mics. "Our letter wasn't considered, 

nor was Shure's, so the FCC is not consid-

ering leaving those frequencies open for 

us. It may be that there are more wireless 

mic users than the other kinds of users, 

AU I) I 0 2 0 0 0 99 



Wireless 
but because they haven't registered their 

mics, the FCC doesn't see them as a force 

to have to deal with. Also, unlike the 

other industries, there is no united lob-

bying front for the wireless mic industry." 

Problems associated with unregistered 

wireless mics are greater with touring 

sound and production companies. Licens-

es need to be modified for every location. 

For many, that's just not practical. Users 

who stay in one geographical area know 

the drill: Fill out FCC form 600, check with a 

local frequency coordinator and wait for 

the FCC to grant your application. 

Nady says what happens in the next 

five years will take place in an indetermi-

nate rate, depending on variables that 

are not yet fully known. "The FCC has a 

very thorough Web page. If you're on the 

road, you can download the frequencies 

for the next city and plan ahead to deal 

with the issue. That means backup sys-

tems on other bands will be necessary to 

ensure uncompromised interference-

free operation in all locales. Some of the 

spectrum around 800 MHz will be 

increasingly less usable. Shure, Samson 

and Nady among others are still supply-

ing units around 800 MHz. Even our 

NADY 802, one of the lowest-cost units, 

has two frequencies available, in eight 

groups of two frequencies each between 

794 and 806 MHz. Those units at 794 to 

806 MHz may have five or six years of 

shelf life, but in certain locations, there 

will be problems, which is why we'll soon 

be introducing added frequencies in the 

700 to 760MHz range. Even with the new 

frequencies taken by DTV, many of the 

channels between channels 50 and 60 

[490MHz to 746MHz] will be available." 

The complex greater San Francisco Bay 

Area, including San Jose and Santa Rosa, 

offers, possibly, a worst-case scenario. 

According to Nady, if each of San Francis-

co's 231V stations (eight VHF and 15 UHF) 

gets a DTV license, 46 stations will be on 

the air, leaving only 15 channels open 

between 174 and 746 MHz. However, 

Nady points out that the 950MHz band is 

still viable for analog UHF wireless. And, 

despite the widescale abandonment of 

the VHF band for UHF over the last few 

years, Nady says VHF wireless may not 

have been as bad as reported. 

"Part of the switch to UHF was mar-

ket-driven. There was nothing really 

wrong with VHF. The UHF spectrum was 

more open, but VHF wireless from most 

DTV Table of Allotments for Ten Major U.S. Cities 

CITY 

Atlanta 

Boston 

NTSC DTV MHz 

39 62o-626 

5 27 54 8- 554 
II 1 o 192.-198 

17 zo 506-512 

30 21 512-518 

36 15 53 6-54 1 

46 19 500-506 

57 38 614-620 

69 43 644-650 

19 500-506 

4 30 566-572 
5 zo 506-512 

7 42 638-644 
25 31 57 2-578 
38 39 62o-62.6 

44 43 644-650 

68 32 578-584 

Chicago 23 6o-66 

5 29 56o-566 
7 52. 698-704 
9 19 500-506 

II 47 668-674 
zo 21 512-518 

16 27 548-554 

32 31 572-578 
38 44 43 644-650 

45 656-662 

Dallas 4 35 596-6oz 
8 9 186-192 

13 14 470-476 
27 36 6oz-6o8 

33 32 57 8-584 
39 40 626-632 
58 45 656-662 

Detroit z 8 734-740 
4 45 656-66z 

7 41 632-638 
20 21 512-518 

50 14 470-476 

56 43 644-650 
62 44 650-656 

CITY NTSC DTV MHz 

Los Angeles 6o 746-752-

4 36 6o2.-6o8 
68 794-800 

7 8 18o-186 

9 43 644-650 
II 65 776-78z 

13 66 782-788 
22 42 638-644 

z8 59 740-746 

34 35 596-6oz 

58 41 632-638 

New York City 2 

4 

5 

7 
II 

25 

31 

56 722-728 
28 554-56o 

44 650-656 

45 656-662 

33 584-590 

24 53 0-53 6 
30 566-572 

Philadelphia 3 z6 54z-548 

6 64 77o-776 

io 67 788-794 
17 54 710-716 
26 42 638-644 

35 34 590-596 

57 32 57 8-584 

San Francisco 4 57 728-734 

5 28 554-56o 
7 24 53o-536 

9 34 590-596 
14 19 56o-566 

zo 19 500-506 

26 27 54 8-554 
32 33 584-590 
38 39 620-626 

44 45 656-662 

Washington 4 48 674-682 

5 6 8z-88 
7 39 62o-62.6 

9 34 590-596 
zo 35 596-6oz 

26 27 54 8-554 

32 33 584-590 
50 51 692-698 

A complete listing of NTSC and DTV frequency allotments for every U.S. city may be found in the FCC document 6th 

Report and Order on MM Docket No. 87-268; FCC 97-115, which is downloadable from the FCC Web page at 
www.fcc.gov/dtv. Note: all information is subject to change. 

"Most wireless mic manufacturers have developed resources, charts or tables for dealing with their products in specific 

locations. Sennheiser USA (www.sennheiserusa.com) has created a comprehensive table of products and frequencies, 

searchable by city and by international destination. So, if your tour or production brings you to Dallas, for instance, you 

can head off potential problems by typing in 'Dallas" and outputting the frequencies in use. Mix recommends that you 
call your mic manufacturer for specific details. 
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Location Recording ReAzfiried 

1'4 

Dffia 
loc 
recor 
has come 
of age. 

Heres how it works... 
Deva's dual disk recording process records up to four 

tracks of 24 bit audio with up to 10 seconds of Pre 
record audio  P' (no missed cues) on 2 disks at the 
same time. At the end of the day, send a DVD, Jaz or 
Syquest disk to telecine and then to post and keep the 
Deva internal drive as a backup. 

DVD Location Disk Recorder (optional) 

USED ON THE FOLLOWING PRODUCTIONS: 

A Night at the Roxbury 
Halloween H20 
From the Earth to the Moon 

STOP 0111111iiQ.. 
OiàeiCs u0 00' 

CUR 00 
TOT 00 8111111, 2111111 

TK: 342INDF 4E1K CiFF 
1 17; zx  
F 4114.31.-MR 

KEY FEATURES: 

• Audio quality far superior to Dat or 
analog Nagra. 
• Save up to 25% of the time required 

in telecine. 
• Media cost $25 per day with DVD. 
• External SD2 and Broadcast wave 
recordings compatible with virtually all 
DAWs and DublDers. 
• All recordings are non compressed with 
over 4 track hours per disk. 
• Immune to shock and humidity. 
• Over record protection. 
• Non Linear playback on location. 

1111111IF:11111111111111111111 
Soldier of Fortune 
Mighty Joe Young 
Stuart Little (IBA) 

Call us for the location of the nearest Deva Dealer 

or Deva equipped post or rental house. 

Faster, 
Better 
1Cheaper. 
Now its a no bruiner 201-652-7878 

Jag 
Clueless 
Meet Joe Black 

Out of Sight 
Siege 
Fight Club 

-drav—zIA-v MCOM 
AUDIO 

140 Greenwood Avenue • Midland Park, NJ 07432 USA 

Fax: 201-652-7776 • Web Site: http://www.zaxcom.com 
CIRCLE #064 ON PRODUCT INFO CARD 



YOU WANT POWER? 
Start with a Power Macintosh or G3 computer — more affordable and powerful than ever before, and 
still the world's best computer for professional MIDI and audio recording . Next, turn your Power Mac in to a 
true, pro qual ty audio workstation with the amazing new 2408 Hard Disk Recording System from 
Mark of the Unicorn. Enjoy 24 inputs/outputs ( expandable up to 72 I/0!) and as many simultaneous 
tracks as yow computer allows. The 2408 connects directly to both ADAT and DA-88 recorders and offers 
advanced features like 24-oit recording capability and sample-accurate audio transfers with no additional 
hardware No other system even comes close to offering this much for under S1,000. 
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MOTU 

2408 
AUDIO 

The 2408 excels where others fear to tread. Most systems choke you with too few I/O. Not the 2408! 
Think 24 I/0 in tne core system! Want sample accurate sync between your computer and your ADAT or DA-
88 recorder? Oz.Mt even it'd about it with most systems. The 2408 is perfect for the hybrid hard disk! 
MDM studio. And it includes MOTU'S AudioDesk software at no additional charge which includes 
more than a dozen great MOTU Audio plug- ins including PreAmp-1 tube preamp emulator, eVerb, Sonic 
Modulator and more! A complete multitrack audio recordmg environment that offers easy editing, 32- bit 
plug-in architecture and sample-accurate sync with any ADAT — without additional expensive hardware! 

And who better to supply the plug- ins than WAVES! You know WAVES as the premiere software 
pioneer that developed those amazing high- end audio processing took. Well, check out their Waves 
NATIVE POWER PACK for the MOTU Audio System — a suite of powerhouse plug- ins, 
fully ccinpa:ibility with the MOTU 2408 and Digital Performer (and 14 other platforms. as well)! The Ll-
Ultramaximizer, Cl Compressor, Q10 ParaGraphic EQ, Si Stereo Imager and TrueVerb all run 
real-time with r-o additional hardware. Best of all, these are the very same pro qua,ity as WAVES' award-
winning TDM pluo-ins at a fraction of the cost 
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Ll ULTRAMAXIMIZER. Ben hot CDs, xiith maximum resolution! Maximize levels with minimum distartion, and maximize 
resolction with IDR (/lncreased Digital Reseution) cithering/requantizing sistern. The Ultramaximizer ccmbiles Lookaheadn' 

peak limiting witi advanced rEquantiation for MeXill111111 level and highest resolution in all audio 
applications, from CD mastering to multimedia 

Cl COMPRESSOR ' GATE. The ultimate dynamics processor! It is a Parametric Compressor/Limiter,/ 
Expander . You can select any frequency -ange you want to process dynamically or use it as a traditional 
wdeband device '69h-frequency limite s, midrange expanders, h ss gates, and more. An expert tool for 
any application requiring ccmpression, expansion or gating. Cl offers mono or full stereo capabilities. 

Q10 PARAGRAPHIC EQ. Su •gical-preci9ion 10-band parametric equafizer with seect-and-drag graphic 
display. Huge 200+ setup I brary with EQs, design tools, de-emnheis curves, too much to describe. 
010 provides pfecision control of EQ from subtle to extreme. Ideal for any aspect of audio produc-

-ion 0'0 works in mono or stereo with 1 to 10Ibands of equalization. 
•1. ....• Z, 1P • • 1, • 

•.--.0.-••• JEILI 

The MOTU 2 à I 

TRUEVERB. This virtual space room-acoustics emclator combines two separate modules: an Early 
Reflections simulator and a Revert to produce h gh quality naiural-sounding room effects. You 
can define room size, dezay time and frequency resaonse, and even the distance (beyond the speak-
ers) to the sund source. Fle'dble, informative graphic interface plus comprehensive setup library. 

SI STEREO IMAGER. Unmatched imaging too s widening, rebalancing, re-centering, and MS 
functions Irclides phase-compensated Blumlein ;huffier . The S is a unique set of tools for re-
masteriig s-.ei eo mixes by enhancing ard altering the stereo efect, designed for use whenever 
lie best stereo effect from 3 stereo track, mix cr recording is required for mixing, mastering or 
remix applicaticns 

sk and Waves Native Power 
• Power ao Bundle fr 

vailable 
ound! 

Call (800) 222-47 now for your irect "ProNet" price. 
41M. 



Le.IMOttliWAVES 
PowE TUDIO BUNDLE  
Why is Sweetwater Sound 
your premium music technology 
source for the MOTU/WAVES 
POWER STUDIO and all your 
other recording and MIDI gear? 

1. Convenience — you get the 
right gear, when you need it! 
It's like having a huge warehouse of music gear right outside 
your front door! One call gets you all the top brands — no 
chasing around all over town. Why put up with any 'hassles? 

2. Savings — you get our 
direct " ProNet" prices. 
We stock in tremendous quantity to get the lowest possible 
cost from our vendors. We pass the savings directly to you 
with our ProNet pricing. Why spend more? 

3. Service — you get great tech 
support and service free of charge! 
Need help with an installation? Have confusing problems? 
We know our stuff cold. We don't pass the buck — we get 
you back to your music as fast as possible. Why wait? 

4. Respect — you get treated 
with respect. 
Shouldn't shopping for gear be easy and fun? We'll do 
everything we can to make sure you have a great time 
selecting and building your rig, without pulling out your 

hair! Why not enjoy yourself? 

Get this exclusive bundle from Sweetwater Sound. Our "ProNet" 
pricing saves you money. And we include free technical support to 
make sure your rig works flawlessly! Tired of sluggish, high la-
tency consumer audio formats? I/O challenged? Why not call us 
right now about the many benefits of the POWER STUDIO BUNDLE? 

ATTENTION 
CURRENT AND NEW 
2408 OWNERS! 
Want to add MIDI Sequencing? 

Upgrade AudioDesk 
to DIGITAL PERFORMER 

at a special upgrade price 
(M3RP $795) Call now and you can 
have the multiple award-winning 

Digital Performer tomorrow! 

MO1U's 2408 offers full, multi- channel compatibility with VST (Mac and 
Windows), CakeWalk Pro Audio, Logic Audio (Mac and Windows — coming 
soon), Vision DSP, Sound Forge, Samplitude, Cool Edit Pro and many others. 

And Waves outsells all the other 
competition combined! 

'TY 

MUSIC TECHNOLOGY DIRECT and the Best value Guaranteed! 

Why wait another minute to get the Desktop Studio you've been 
dreaming of? The MOTU 2408 and WAVES Native Pack are shipping now! 

Call (800) 2224700 9twatef 
fAln fAr 

(219) 432-8176 • FAX (219) 432-1758 • sales@sweetwatencom www.sweetwater.com 
5335 BASS ROAD • FORT WAYNE, INDIANA 46808 
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MUSIC PUBLISHING 
The Rea Road to Music Business Success 

by Tim Whitsett 

MUSIC PUBLISHING 
The Real Road to 

Music 
Business 
Success 

The definitive guide for people 
starting or operating their 
own music publishing company. 
Learn how music publishers 
work, what it takes to set up 
your business, how to build 
your catalog, and how to market 
your songs. 

Features chapters on: 

• songwriting contracts 

• co-publishing 

• performing-rights societies 

• administering a 

publishing company 

Call (800) 543-7771—Fax (800) 633-6219 within the U.S. 

Call (913) 967-1719—Fax (913) 967-1901 outside the U.S. 

Mail to MixBooks: do PRIMEDIA lntertec, 9800 Metcalf Ave., Overland Park, KS 66212-2215 

Mix 
httpi/rwww.mixbooks.com 

PRIMEDIA 
hirertct 

Also available through your local 
book or music retailer exclusively N IB 
through, Hal Leonard Corp. 

THE KEYFAX 

O MNIBUS EDITION 

IS A BUYERS GUIDE 

LIKE NO OTHER! 

CIRCLE # 070 ON PRODUCT INFO CARO 

FOREWORD BY 

PETE SEAR S 

KEYFAX OMNIBUS EDITION by Julian Colbeck 

his compendium of the previous five volumes in the 
Keyfax series adds tons of new historical information 

from the world t foremost expert on classic synths. 
Colbeck profiles the top 100 keyboards of all time and 
the 13 leading synth manufacturers, as well as providing 
technical specifications for hundreds of other synths. 

ORDER YOUR OWN KEYFAX 
#71082 FO 

EDITION FROM MixBooks: 
5 PLUS S&H 

Call (800) 543-7771 — Fax (800) 633-6219 within the U.S. 
Call (913) 967-1719 — Fax (913) 967-1901 outside the U.S. 

Mail to MixBooks: c/o PRIMEDIA Intenec, 9800 Metcalf Ave., Overland Park, KS 66212-2215 

Mix 
http://sywwmixbooks.corn 

PRIMEDIA 
Inturlec 

Also available through your local book 
or arr.< rotate, excluslyely through 
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Wireless 
manufacturers is still superior to their 

UHF systems for signal to noise—maybe 

by as much as 10 to 15 dB. VHF also has 

less transmitter battery drain." 

Short of coming together as an indus-

try and pooling enough resources to win 

a bid in the upcoming spectrum auction, 

the only solution seems to be to do more 

with less and wait for more parts of the 

spectrum to be opened. Like many others, 

Nady is looking at solutions for the future. 

"We're working on a digital wireless in the 

2.4GHz band. It's ISM ( Industrial Scientific 

Medical); that means anybody can use it. 

800MHz is available in Japan, so several 

competitors, including Samson, which is 

made in Japan, jumped into those first." 

54 MHz has been 
assigned to Public 

Safety Radio service. It 
may come down to a 
$25,000 fine by the 

FCC for the local church 
if their sound system 
interferes with the 
local fire company. 

Bill Mayhew 

With 20 TV stations already on the air 

in New York and L.A. (not counting any 

peripheral signals that get into those 

markets) and 20 DTV stations planned 

for each market, touring companies that 

have become reliant on a large number 

of wireless mics are going to have to ask 

themselves one question: "Do ya feel 

lucky? Well do ya, punk?" 

Ty Ford's commercial and narration demos 

are available at http://www.jaguNET.com/ 

—tford. He has also just uploaded an 

upgraded list of copyrighted mic/mic pre-

amp reviews and a new list of production 

music and SFX libraries. 
CIRCLE #070 ON PRODUCT INFO CARD 
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Jazz, rock, fusion, blues, 

country, hip hop, rap, R&B, 

pop, techno, remix, film 

scoring, jingles, TV no mat-

ter the genre Logic Audio is 

the tool of choice. 

Multi- Platinum artists 

need complete and reliable 

solutions. That's why more 

professionals use Logic Audio 

The most comprehensive 

integrated feature set avail-

able: multiple hardware 

support, a myriad of plug-in 

options, real-time DSP, high 

powered MIDI sequencing, 

quality scoring, and the list 



"When A $2,000 System Sounds As Good 
As A $50,000 System. I'd Say They Got It Right" 

William Wittman, Engineer/Producer 

The First Integrated Professional 5.1 Monitoring System With THX® Approval 
The All-New JBL LSR Monitors are, quite literally, just that. Highlighted by a long list of performance-tailored components 
and customer-inspired features, they're like no other systems on the market today. The entire line, including the LSR32 3-way, 

28P 2-way and 12P Subwoofer, is a technical triumph; resulting in new standards and performance levels for a rapidly 
emerging multi-channel recording industry. 

Performance-Tailored Components 
Revolutionary transducer designs, optimized network topologies and innovative materials are some of the reasons why the 

LSR line is being hailed as 'the world's most advanced monitor'. JBEs all-new Differential Drive® woofer permanently dispels the notion that 
better linearity higher power handling and greater dynamic accuracy are somehow an unobtainable, evil triangle. Dynamic braking produces 
truly accurate bass at higher SKI with maximum reliability Composite materials, including Carbon Fiber in the woofer as well as Titanium 

and Kevlar® in the high and mid frequency components, insures performance that is always optimally maintained. 

Not Just A Better Spec... A Better Monitoring System 
While all companies boast about their specifications, JBL went one step further. To guarantee that every component of the 
LSR family worked together for optimal performance, LSR development employed JBL's unique 'system-engineered' design 
philosophy. Simply put: the entire line was researched and refined as one, with an overall performance goal in sight. What this 

means to you is a monitor and subwoofer that work together as a system; delivering stunningly uniform and accurate performance 
in both stereo and multi-channel applications. 

LSR 32 
12" 3-way mid-field 

monitor with rotatable 
Mid/High Elements. 

LSR 28P LSR 12P 
8" 2-way close field 12" Active Subwoofer 

monitor with with Bass Management 
bi-amplification and System. 

active filtering. 

Carbon Fiber 
Composite Cone 

Dual Top Plate 

Dynamic Brake Coil 

Neodymium Magnet 

Aluminum Diecast 
Heatsink 

Dual Drive Coils 

Diecast Frame 

UHL 
PROFESSIONAL 

H A Harman International Company 

To find out more about the revolutionary LSR Monitors, visit JBL Professional at www.jblpro.com 
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