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“ .the HDR24/%is a

3
® stunning development

with excellent sonic
quality, an extensive
feature set and
versatile file manage-

ment... it’s easy to use

and priced right.
This one rocks!”

George Petersen
Mix Magazine March 2001

r—, ] rt" v,
aih Bazall baingd

Tool

Yolume Enveiope

Region Edit  Ctrisf

lug in the HDR24/96 Recorder/

Editor and start recording. No
computer to boot up. No hardware and
software configuration nightmares. No
compromises like settling for 20-bit
audio or just eight tracks at a time.

Recording's easy with the HDR24/96.

Simultaneously record twenty-four
tracks of 24-bit digital audio...without
waiting for lock-up, tape
shuttle or CPU lag. Drop
up to 192
alter-
" nate
takes into “virtual
tracks.” Record onto affordable,
removable media that you can swap in
and out for each project.
And do it all with your hands
on a familiar, analog-style machine
(or choose from two sizes of wired
remotes) instead of resorting to myr-
iad mouse clicks. All basic functions
are right on the HDR24/% front panel
including transport buttons and a
Record Enable button for each track.

Editing is easy with the HDR24/95.

Plug in an SVGA monitor, keyboard
and mouse, choose from 2x, 4x, 8x,
12x or 24-track views and then watch
them scroll smoothly past a centerline.

Mark hundreds of cue points and
four locate points for looping and auto-
punch-in modes.

Use the mouse to “scrub” individual
tracks, Cue, Punch and Loop points
with continuously variable velocity.

You can mark a segment (or mul-
tiple non-adjacent segments) as a
region and then cut, copy and paste
it anywhere — onto a blank track or
right in the middle of an existing track
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without erasing anything (the part of
the track after the insert just “slides
down”).

You can audition regions or modify
their start/end points instantly, cap-
ture them as “sound elements” for
later use or quantize them to user-
defined time grids.

Create fade-ins, fade-outs and cross-
fades just by dragging and dropping
them ...and then set their length
by dragging the mouse.

Add volume envelopes for simple
level automation of regions or
whole tracks.

Then use Render Track to combine
all or selected regions of a track just
as you hear it complete with cross-
fades, volume envelopes, mutes, etc.

Play with the HDR24/95.

Play back twenty-four tracks of pris-
tine digital audio —instantly without
any pause or lag time. It will be
synched rock-solidly to everything
in your studio — from MIDI-based
sequencers to VTRs (via SMPTE or
video sync).

Then let your part-
ners, clients and
friends “play” with
your tracks anywhere
in the world, thanks
to the HDR24/%6’s
Ethernet port and
FTP server capability.

fonly life had

999 levels of
undo. HDR24/
%'s History list
lets you take
loads of creative
chances.

The non-linear
HDR24/96 vs. linear
hard disk recorders.

Ever since the
invention of magnetic
tape, recording over
something means it's
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gone...which
makes doing
“punch-ins”

ced N a dicey

to back gamble.
up just one el
song? Plug a Mackie Media This is
Project drive into the HDR2456  called
external bay and transfer over  [inear
2GB to an ORB™ disk. (destruc-

tive) recording. Even some current
hard disk recorders use this old-
fashioned technology!

The HD24/% employs true, non-
destructive, non-linear recording and
editing. That means you can record
as many versions of a track or track
segment as you want without destroy-
ing the original. During playback, the
recorder recombines the non-linear
segments into a seamless
soundstream.

And unlike
linear-style
recorders that treat
disk space like digital
tape, the HDR24/96
doesn’t automatically eat
up 24 tracks of disk space
when you're just recording one or two
tracks. Because it uses only the space
needed for actual audio, you get far
more recording time per gigabyte of
hard disk space.

Professional performance and afford-
able creativity with the HDR24/95.

Non-linear hard disk recording is
possible to do with a computer-based
system. But to achieve what the
HDR24/96 delivers — simultaneous,
lag-free 24-track/24-bit recording and
playback and waveform accurate
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SAVE YOUR COMPUTER FOR E-MAIL. |

editing — requires major investment
in a very expensive digital audio work-
station system. Cheap “recorders-on-
a-computer card” just don’t have the
horsepower for multi-track, twenty-
four-bit 48kHz recording, much less
twelve-channel 96kHz capability like
the HDR24/96.

Listen to somebody else instead of us.

Here’s what Mix magazine had to
say about the HDR24/96:

“..The HDR24/% is a stunning
development with excellent sonic
quality... The unit offers an ease of use
that should make disk-recording nov-
ices comfortable while including an
impressive feature set that will appeal
to seasoned pros.

“The recorder’s
faceplate holds

few mysteries
and most
users can be
up and
meesswnal recordin ¢
remote for . X
a pery professional hard Just minutes
disk recorder. Our new after un-
Remote 48 tets you run two ;
HDR24%%s - 48 tracks of  PACKINg the
total control including a HDR24/%.
weighted jog/shuttle wheel According
and full display! to Britain’s

Audio Media, “As a recorder (the
HDR24/%} is transparent. As a
tool, it’s powerful. As a creative
helper it’s perfect. With
focus on functional,

®

www.mackie.com « 800.258.6883

HOURS MINUTES | SECONDS

inexpensive, simple-to-use 24-track
recording, Mackie has hit the mark.”

Get a demo at a Mackie dealer.

There are a bewildering array of dig-
ital recording options on the market
right now. You've heard our two cents
worth.

We honestly believe
that we've created the
best of two worlds:
the best standalone
non-linear digital
recorder, and an
extremely robust
editing system
with ultra-func-
tional graphic
user interface.

—

wenty-four track
masters for under ten

) bucks each!! Divide the
And‘we ve done cost of a MackieMedia
it without M90 into the 20+ pop
making you enter f"n;’syt:l can ,:[mr:.

on it and you're looki
the rea”y cruel at under :‘t)en-spot fo’:‘g
world of each 24-track master*.
computer inter-  Remember, non-linear
f tibili hard drives store audio
ace compatibility data only, not silence.
problems. Tape (and linear hard
Call toll-free or ~ disk '?C";de's)i"s’,"’”
visit our web site ;’;ﬁ’d’;’z,:’d"c’,'f;,',-;,;"""‘
(using that com-  maney.

puter you won't

need to tie up) for more info.
Then get your hands on an

HDR24/6 and track some hits.

Made by Mackoids in Woodiaville,
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Get the MX-2424 machines in

is the

A d t What you

Va n a advantages

” multitracks,
TASCATn:e;;Sggf:eza:x'tra:rr:;nz:l?,e transition

nearly beating out a unit priced four

times higher. The listening tests J u St g ettl n g

confirmed what | already knew: the un d e rsta N d
MX-2424 is a solid performer at a

great price. 99

- Glen O'Hara,
Pro Audio Review Magazine

“ ...the MX-2424 puts
high-resolution sound quality and
professional recording features at
your fingertips. J9

- Electronic Musician Magazine,
2001 Editor’'s Choice Award

“ .the TASCAM MX 2424
is a rock-solid, excellent studio
recorder that performs well, sounds
great and is priced right. 9%

- George Petersen,
Mix Magazine

“ The machine alone is impres
sive enough to warrant close atten
tion, but the implications inherent
in the control and networking
capabilities make it potentially
astounding

- Rob James,
Studio Sound Magazine
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* based on an average 3 1/2 minute
song of 24 tracks at 24-bit/48kHz.
Your mileage may vary.

t Offline CD-R backup is possible
with an Ethernet-equipped
computer. The $749 (USD)
reference is based on
TASCAM's CDR-Pro Bundle

MX-2424 24-TRACK 24-BIT HARD DISK RECORDER/EDITOR

All copyrights are the property
of their respective holders




know that with thousands and thousands of

use around the world, the TASCAM MX-2424
most popular 24-track recorder ever made.

might not know is that the MX-2424 offers huge
that aren’t available on other standalone hard disk
regardless of price. Whether you're making the
from analog and tape-based digital recorders or
into recording, here’s some info to help you truly
the MX-2424 advantage.

Ph.D. in Nuclear Physics
Not Required

If you've ever recorded before,
you'll find the MX-2424 as easy to
use as any multitrack recorder. Flip
the Power switch, arm a track and
hit the Record and Play buttons.
Voila...you're tracking to its
internal hard disk. Since TASCAM
has been the world leader in
multitrack recording for over
25 years, we know how to
create gear that's powerful and
sophisticated without making the
learning curve too steep.

Edit How You Like:
MX-View™ Waveform
Graphic Interface
and Extensive Front
Panel Editing

One of the main reasons to get into
hard disk recording is the incredible
editing power versus tape. Running
in native Mac and PC versions
and connected via a fast 100Mb
Ethernet interface to your computer,
the upcoming MX-View is a powerful
graphic editing interface that offers
sophisticated, sample-level editing
on par with full-featured digital
audio workstations. You can drag
and drop on the fly, get onscreen
metering for up to six MX-2424s,
set up custom configurable key
board shortcuts, manage virtual
tracks and much more. If you want
to use the MX-2424 in the field, its

Broadcast Wave audio files to PC
disks, it's easy to move sound back
and forth between your computer
and the MX-2424. With these
standard time-stamped file types
and professional SCSI drives,
you're ensured sample-accurate
compatibility with Pro Tools ",
Nuendo”, Digital Performer” and
more. With compatibility being so
important to MX-2424 owners, it's
no surprise that its 24-channel
interfaces are ready to connect to
just about any console, digital or
analog. Or that its analog, TDIF and
AES/EBU interface modules are
96kHz ready.

extensive built-in front panel editing
tools let you edit without lugging
around a keyboard, monitor and
mouse.

True Recording
Power: Take the
Punch-In Challenge

24-track, 24-bit digital audio
requires a powerful hard disk
recording engine. The MX-2424 is
so strong that it allows for seamless,
gapless punches across 24 tracks,
with up to 72 tracks of throughput
to accomplish this considerable
task. If you're brave, try arming
24 tracks on any other standalone
24-track hard disk recorder and
quickly punching in and out. It's just

Back Up Your Tracks:
As Low As A Buck

Get the Advantage
of the Most
Powerful and Most
Affordable 24-Track
Hard Disk Recorder
Available Today

There's much more to the MX-2424
than what fits on this page, like
its award-winning sound quality,
professional built-in synchronizstion
tools and TASCAM's amazing online
support forums. So if you're getting
into the hard disk revolution, you
might as well take advantage of the
recorder with all the advantages.
Just go to www.mx2424.com
for the complete MX-2424 story, or
check out the MX-2424 for yourself
at any TASCAM dealer.

one example of the MX-2424's  pap Song

awesome dual-processor recording

power and extremely fast . . S S

SCSI bus. You can choose 90 Mln'rteed;;E Drive COSt:ng‘;"VG 1“(/)‘el?)c:'li‘.\i//;s0 — .I-<;t239|9C00St
between TaPEMOde and Orb Drive $299 1 Drive + 86 Disks $2879
Non Destructive recording, JTASCAM DVD-RAM $599 1 Drive + 20 Disks $1739
and access up to 999 virtual JEINine CO-R Backup $749 1 Drive + 290 Disks 5959

tracks per project with 100
locate points, 100 levels of
Undo and much more.

Sound Designer I,
Broadcast Wave Files
and SCSI Drives for
Ultra Flexible
Compatibility

TASCAM understands the reality
that you may need to interface your
audio with other pieces of
equipment. Since the MX-2424
writes Sound Designer 11" audio
files to Mac-formatted disks and

Hard disks are great for
recording...but not so great for
archiving and transferring audio.
That's why the MX-2424 gives
you choices like 9.4GB DVD-RAM
discs for your backup solution. Or
simply transfer your audio to your
computer and backup to CD-ROM
for as low as one dollar for an
average pop tune™.

Available soon, the new MX-View graphic editing software offers
DAW-style waveform editing power, drag-and-drop editing on the
fly, control of up to six MX-2424s with metering and much more

TASCAM |

a whole world of recording

If you're forced to use cheap disk drives to backup, you'll pay in the long run. [
DVD-RAM drives may be connected to the MX-2424's front panel or rear SCSI |
port, and offline CD-R backup via Ethernet transfer to your computer is the
most cost-effective backup method available on any HD recorder by far.

hu{lf \UF.DHI'“L”
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3.1 MIXING ON A BUDGET

Mixing in surround doesn’t mean you have to take out a sec-
ond mortgage. EM goes shopping at retail electronics stores
for affordable consumer receivers and subwoofers that are
well suited for surround applications.

By Mike Sokol

COVER STORY: GOOD REFERENCES

To ensure the best possible recordings, you need highly accu-
rate reference monitors—or do you? Some producers swear
by speakers with well-known faults, vet others usc only the
most pristine monitors. We resolve the conflicting viewpoints,
discuss the vagaries of studio-monitor design, explain the
most common specifications, and walk you through the
process of choosing close-field monitors.

By Brian Knave

BATTLING MEDUSA

The cabling spaghetti found in most personal studios resembles
a present-day Medusa. However, if you follow the advice of
experienced studio professionals, you can overcome Medusa
without turning to stone. Here’s how to avoid common pitfalls
when making connections in any studio, no matter what its size.

By Karen Stackpole

TAMING THE TRITON

Korg’s Triton synthesizers are among the most powerful music
workstations ever made. Harness their power with these special
programming tips and tricks.

By Clark Salisbury
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TECH PAGE: Semiprecious Semiconductors

Is a fire opal’s glint the future of processing?

DESKTOP MUSICIAN: General MIDI Redux

GM 2 brings new tools and sounds to a desktop standard.

SQUARE ONE CLASSICS: The Shocking Truth

Learn the basics about current, voltage, impedance, and power.

WORKING MUSICIAN: Publish or Perish?

Should you sign a music-publishing deal or go it alone:

FINAL MIX: Stuck in the Middle

New post-production tools could give Pro Tools stiff competition

REVIEWS

124 AKAI DPS16 portable digital studio
134 BITHEADI Phrazer 1.0.1 (MAc) audio loop arranger
138 PRESONUS VAP voice processor

146 AARDVARK Direct Pro 24/96 (Win) audio interface
152 EVENTIDE Orville HaPmonizer multi-effects processor
158 ROYER LABS $F-1 ibbon microphone

164 U&I SOFTWARE MetaSynth Studio 2.7 (Mae)

sound-design software bundle

168 QUICK PICKS: cLab Absiract Hip-Hop sample CD; Riot Act Slow Death
by Vise sample CD; Endlessflow Productions Ugly Remnants (Win)
sample CD; University of Illinois Press Theremin: Ether Music and
Espionage book
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THE FRONT PAGE

A Midyear Review

In the past six months, we have cov-
ered a lot of new ground. In addition to our usual
in-depth stories about music technology, we have
expanded our coverage of music production for
the Web and explored the world of 5.1-surround
mixing. We’ve launched Remix and Onstage as
monthly magazines, and our Web site has under-
gone a radical redesign. This midyear editorial col-
umn seems like a good place to pause and reflect.

For the most part, I think we’ve done well. Our
coverage of music production for the Web has been
well received, and we plan to do a lot more. Surround mixing is still somewhat
bleeding edge for personal-studio owners, but musicians need to stay informed
about this important development, so we're going to keep forging ahead.

I'am delighted with Remix, which has delivered its promise of providing a qual-
ity technical magazine for underground music production and D] performance.
Remix editor Chris Gill has done a superb job of keeping his finger on the pulse of
the electronic-music world.

I'm also proud of the work Onstage editors Mike Levine, Barry Cleveland, and
Chris Kelsey have done. They've delivered quality interviews with major artists, em-
phasizing ideas performing musicians can use. In addition, the editors provide ac-
curate hands-on reviews and practical technical articles for musicians who play live.

The Web site redesign has been another matter. My sincere thanks to those who have
written to us offering suggestions. Your input is helpful and is being taken seriously.
We’re still striving to make www.emusician.com what we want it to be, including ad-
dressing issues such as the article archives and audio and video example files. Hope-
fully, by the time you read this, we’ll have started making the necessary changes.

Speaking of Web sites, our parent company, Intertec, has added a new feature
to all of its sites. Starting with this issue, you will see as many as three items in
“What's New” marked with a new icon that says “Demo Room.” That indicates that
a manufacturer-supplied demo video for the product is available in the new Demo
Room section of www.emusician.com. The number of Demo Room products will
vary from issue to issue, but we hope to offer at least one each month. Manufac-
turers can also purchase space in the Demo Room to show videos. Fhose paid
videos are essentially advertisements and are not reviewed by the editors; the editors
only select the Demo Room videos mentioned in “What's New.”

We've also added something new to the print magazine. Starting with this issue,
any product reviewed in “Quick Picks” that earns a perfect score of 5 in the Over-
all rating will be awarded our new Hot Picks icon, which will be placed at the
end of the review. We are chary about awarding perfect scores, so when you see a
Hot Picks icon, you know we have found the product to be truly exceptional.

I have one other change to announce. Unfortunately, long-time technical edi-
tor (and my close friend) Scott Wilkinson is moving on to greener pastures.
Scott has contributed immeasurably to EM’s success, and we’ll miss him.

We welcome your feedback. E-mail us at emeditorial@intertec.com

8 Electronic Musician June 2001

|z
|0
w
Q
o
a
>
z
[=]
T
E
z
<

Hectronic Musician

Editor in Chief Steve Oppenheimer

Managing Editor Patricia Hammond

Technical Editor Scott Wilkinson

Associste Editors Brian Knave, Dennis Miller,

Gino Robair, David M. Rubin, Geary Yelton

Assistant Editors Marty Cutler, Matt Gallagher

Copy Editors Erin Hutton, Jennifer Moline, Anne Smith,
Mark Smith

Contributing Editors Jeff Burger, Mary Cosola,

Peter Drescher, Larry the O, George Petersen

Senior Art Director Dmitry Panich

Art Director Laura Williams

Associate Art Director Karyn Kraft
Graphic Artist Mike Cruz

Informational Graphics Chuck Dahmer

Publisher john Pledger

Associate Publisher Erika l.opez

Enum Mnmsmg Manqcr Joe Perry

N '] iate Joanne Zola
South Advertising A Mari Stancat
Sales Assistants Kalhya Fuentes, Joe Madison

Classifieds/Marketplace Advertising Director

Robin Boyce-Trubitt

Classifieds/Marketplace Sales Associate Kevin Blackford
Classifieds Assistants Monica Cromarty,

Diane Williamson-Suber

Marketing Communications Director Christen Pocock
Marketing Manager Angela Muller Rehm

Marketing Events Coordinator Alison Figel

Marketing Coordinator Siarla Estrada

Marketing Art Director Wendy Shiraki

Director of 0, and Manuf
Producnon Mlnlgor jane Lowe

9 Anne Letsch

di Maria Rodriguez
Pwducuon Asslmm (‘hmmy Lockett
C Stanley Faulkner

Gmup c"culllwn Director Philip Semler
Circulation Marketing Manager Austin Malcomb
Circulation Fulfiliment Coordi Jef Linson
Circulation Assistant Jeremy Schmidt

Human Resources/Office Manager Julie Nave-Taylor
Human R /Office Coordi Janette Rasbroy
Office Services Coordinator [.ara Duchnick

National Editorial, Ad g. and B Offices
6400 Hollis St., Suite 12, Emeryville, CA 94608
tel. (510) 653-3307; fax (510) 653-5142;

Web www.emusician.com

Subscriptions, Customer Service

PO Box 1929, Marion, OH 43306

tel. (800) 245-2737 or (740) 382-3322

For fastest service, visit our Web site at www.emusician.com.

Back Issues
tel. (877) 296-3125 or (770) 618-0219; fax (770) 6180347

Intertec Publishing Corporation
9800 Metcalf Ave., Overland Park, KS 66212

Intertec Publishing

Timothy M. Andrews, Chief Execultive Officer

Ron Wall, President

John Torrey, Vice President, Entertainment Division
Stephanie Hanaway, Division Director of Marketing

PRIMEDIA Business-to-Business Group
David G. Ferm, President and CEO

Craig Reiss, Chief Creative Officer

PRIMEDIA Inc.

Tom Rogers, Chairman and CEO

Charles McCurdy, President

Beverly C. Chell, Vice Chairman

Al rights reserved Tius publication may not be reproduced o quoted in whole of w pert by
any mesns, printed o Hactrome, without the written permission of the publishers.

POSTMASTEN: Send eddress changes to Electrome Musician, PO Box 1923, Marion, OH

43306. Canadian GST . Canade Post Wil Product
(Conoion Sales e,
PHOTOCOPY MGHTS: . el or »

ew-mwmmwmuwhwu&msncmn
US $00.00 per page. is pad dwectly to Copyngin Clesrance Contar, 222 Rosewood Drive,
nummmwmm users of thee g Servce W
25+ 900 00. For thos

&mwm-mmdmhmmmmmmm
for educatonal classroom use, plesse contact CCC st {978) 750-8400. Orgamzabons or inch-
vidusis with large-quantzty photocogy of reprint requirements should contact Reprint Man-
sgement Services ot (T17) 339-1900. Microhm copes of Elsctrome Musicien sre avadable
by colng Bol & ind L 313171914700
Becrome
products you Any
ings from Bwid-party companies should contact the subscnber servce department ot (300)
HS-TITT(US), (740) 302- « S ). ondwe weshes.

—
SINTERTEC @
PUBLISHING
A PRIMEDIA COMPANY

www.emusician.com

Printed in the USA.
Also publishers of Mix®, Onstage™, and Remix™,



| s
\

@A

' %,
—
ar %,

The new Turbo Phatt Urban Dance Synth gives you everything that made
E-MU’s Mo'Phatt the undisputed king of Hip-Hop modules. So how did E-MU
make this monster even phatter?

* Phatt 128 Voice Polyphony
* Phatt Qutputs (6 analog + S/PDIF)
* Phatt 32 MIDI channels
* Phatt Expandability (up to 128 MB of sounds)
| 1600 Green Hills Rd.,

Scotts Valley, CA, USA, 95067
Tel. 831.438.1921 e www.emu.com
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MIKE CRUZ

OPPRESSED MALES UNITE!

I'm curious when you will be
running the companion article to
“Electric Ladyland” (April 2001) called
“Electric Guyland.”

When you plan articles such as “Elec-
tric Ladyland,” do you give any thought
to the impression you might leave with
your subscribers: If you were to pub-
lish the article I alluded to, I bet the
fallout about male chauvinism would
be prodigious and extreme. Why is re-
verse discrimination acceptable?

An article such as “Electric Lady-
land,” though perhaps well intentioned
and full of meaningful insights and
information, is sexist. I am sure the
article could have been presented in a
more considerate way.

Gene Lowinger
via e-mail

NO DISRESPECT TAKEN

I am a producer (hardware
and software) and also a DJ. I com-
pletely agree with Thomas Sobcak’s
comments (“Letters,” April 2001) about
DJ Rap and her hypocritical judgments
of Madonna.

I was delighted to see the interviews
with women musicians and engineers
(“Breaking the Sound Barrier,” Febru-

12 Electronic Musician June 2001

ary 2001). Although EM does an excel-
lent job covering gear, software, and
many other things, it should include
more interviews with artists and D]Js.
Not to dis the magazine, but although
the editors may be the true experts,
people like to hear from the big names
and the celebrities. Perhaps EM could
add a new section for interviews; com-
ments; tidbits of information; and even
discussions about the artists’ gear, skills,
and so on.

Sean Angelo

via e-mail

WON'T GET FOOLED AGAIN?

I'm intrigued by the “Tech

Page” article, “Xena: Wired Songstress,”
in the April 2001 issue. It mentions a
new product that sounds exciting, but
I have to ask: is that for real? Lucy
Lawful and Gaby Realle? Melissa
Ethernet? As much as I would like to,
I have a hard time taking them seri-
ously! I thought I was perhaps reading
Games and had found the fake ad. I
also tried to go to the Internet site
listed in the article, www.xenaxing
.com, but all I saw was an error page.
Can you give me any information that
might validate the company and its
product?

Dee Adams

via e-mail

Dee—April Fools'!'—Scott Wilkinson
GEAR, SCHMEAR

The April 2001 issue’s “Mys-
teries of Mixing” was most interesting
and needed. Much too often, gear be-
comes the godhead; whereas, the ears
and the song get pushed to the back
of the mix. Chris Lord-Alge’s point
about a lot of engineers thinking the
mix is about gear—when it’s more

about gut instinct—should be written
in gold and put in every studio. Keep
up the great work.

Burt Teague

East Granby, CT

Many of us in the music
world are professional musicians and
writers who stumbled into recording
through the unlocked back door. We
began using the simple tools of yester-
year to write or lay down tracks while
sitting in the comfort of home. Then
those simple pieces were brought to
the “real” studio, where the recording,
mixing, and mastering were done by
trained professionals. Now, years later,
many people have home and project
studios with equipment that far sur-
passes that of the “big boys” of days
gone by (I'm still amazed when I sit in
front of my Digidesign Pro Tools Mix-
Plus system, with its bank of shimmer-
ing vintage compressors).

As home-studio equipment grew in
power and finesse, we honed our skills
as pseudorecording and -mixing engi-
neers; yet trained technicians we are
not. We remain primarily musicians
and writers. Short of attending an
audio-recording school, one fix for
those technical shortcomings is vora-
cious reading. Unfortunately, that
reading too often leaves me disap-
pointed. Too many articles begin with
promising titles and leave me think-
ing, “So what?”

“Mysteries of Mixing,” in the April
issue, was quite different. Simply put,
the article was fabulous and informa-
tive. Of all the articles in publications
that I receive on a monthly basis—and
generally read from cover to cover—
that piece was the best I've read in
years. I, for one, advocate more stories
of that type.

Felix Misch
via e-mail

www.emusician.com
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30 Echo Chamber
Amplify/Reduce
Brainwave Synchronizer
Channel Mixer
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Click and Pop Eliminator
Clip Restoration

Compressor @D,
Convolution @)

Delay
DirectX Support
Dynamics Processing
Distortion @@,
tcho @
Envelope
Envelope Follower
Expandor
FFT Filter @D
Flanger @D,
Full Reverh
Graphic EQ
Generate Tones
Hard Limiter @@,
Hiss Reduction
Limiter
Multitap Delay
Noise Reduction
Normalize
Notch Fliter
Pan/Expand
Parametric EQ
Pitch Bender
pitch Shint @,
Quick Fllter
Resampler
Reverh
Set Sample to Music
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Stretch
Sweeping Phaser
Tremolo Plug-In
Vocoder
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A Syptrilium - Win a Cool Edit Pro Stickmen T-Shirt!!

P.O. Box 62255

Phoenix, AZ 85082 USA
www.syntrillium.com
cepro@syntrillium.com
1-888-941-7100

{toll-free sales, USA and Canada)
tel: +1-480-941-4327
fax: +1-480-941-8170

Match each stick figure to the corresponding feature name on the
left. Visit www.cooledit.com/sticks to view the answers and to
enter a drawing for one of twenty-five free stickmen T-shirts!

All entries must be submitted by July 15, 2001.

As always, no stick figures were hurt in the making of this ad- well, except for maybe #25.
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issue included no less than four video-

For a music-technology magazine, we | ?

9 - v n *MUSIC .
were obsessed with video and film in l ;::ngMW
some of our early issues. The June 1986 I *TRAeK

|

oriented stories and one film-oriented  jepwown
. I . ) e o
article. Most of those articles involved %o
electronic music, but not all. .‘!n"';;‘r‘,"'"'““
We started with Jack Orman’s story on b
how to take advantage of local public- Thamas
duitry
access cable television. David Carr of- 4
fered a step-by-step tutorial on shooting "?5"
a music video. Don Slepian left the music
iMovie worieg
world behind in his story on video syn- [&]0

thesis, and Orman provided a DIY project | ___
on building a simple video-distribution E\_TE?;’
amp. Finally, Robert Kraft brought music F“t’.’;’&lﬁ“?é
back to the fore by discussing how to [
score a film, using MIDI gear.

Our computers and software section focused heavily on the Atari 520ST, the first
computer with a built-in MIDI interface. Malcolm Cecil introduced the 520ST,
which was based on the same 8 MHz Motorola 68000 processor found in the
Macintosh and Amiga computers of the day. The Atari machine was fast for its time
and featured a decent onboard sound generator. Its clock timing was more ac-
curate than that of a Mac, PC, or Amiga, so a well-written sequencer for the ST
could be impressively precise. All that made it a popular computer for musi-
cians, especially in Europe. To get us started, Eric Barbour demonstrated how to
program a MIDI sequencer for the ST.

Our June issue had two other DIYs. Tim Dowty showed us how to build a MIDI
Program Change footswitch, which was perfect for guitarists who wanted to con-
trol their effects onstage. Thomas Henry offered an assortment of small mod-
ules you could add to a modular analog synth to fill the empty panel slots,
including a multiple (signal splitter) and a pulse extractor that recovered timing
pulses from a taped clock track.

We returned to the Atari 520ST in our reviews section with EM founding editor
Craig Anderton’s evaluation of Hybrid Arts’ DX Droid editing software for the ever-
popularYamaha DX/TX-series FM synths. Patrick Hubbard checked out the Fostex
4050 SMPTE/MIDI synchronizer, and Paul Grupp reviewed the Intelligent Music
OP-4001 MIDI interface for PC-compatibles.

The June 1986 issue also featured one of the most questionable decisions in our
15-year history: David Doty reviewed Anderton’s book about digital delays, The
DDL Handbook. Doty was a qualified and honest reviewer, and Anderton gave him
free rein. Nevertheless, in my view, it was unethical, and we shouldn’t have done it.

| saved the best for last: our cover story about a beret-clad guy you may have
heard of who recorded a piece called “She Blinded Me with Science,” scored
Howard the Duck for LucasFilm, collaborated with George Clinton, produced a Joni
Mitchell album, and generally worked on the cutting edge. Even then, Thomas
Dolby was a fascinating man, and Anderton obviously enjoyed interviewing him.
They discussed Dolby’s gear, his approach to composition, his various collabo-
rations, how he structured his recording sessions, and much more.

—Steve Oppenheimer
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SQUEEZE PLAY

I just reread the cover story
about compressors (“The Big Squeeze,”
Februarv 2001), and | want to thank
you for Michael Cooper’s excellent ar-
ticle. The story coincided with my de-
cision to purchase a compressor for
my home studio. Cooper’s article laid
evervthing out in a straightforward
manner, and it really helped me with
my purchase.

Oddly enough, the compressor that [
chose was not even mentioned in the
article. FMR Audio’s RNC-1173 (RNC
stands for “Really Nice Compressor™)
has been described as the “best com-
pressor for less than $1,000.” Not bad,
considering that the unit costs less
than $200.

I've been amazed at the quality of
the unit—it’s very transparent. True,
vou don’t have balanced ins and outs,
but it’s still pretty impressive. [ recom-
mend it to anyone putting together a
home studio.

Keith Hanlon
Columbus. OH

KEITH HAS ME CLAV

Juli;m Colbeck’s March 2001
“Vintage Page” about the Hohner
Clavinet D6 included not only some
very useful bits of information but also
some inaccuracies.

First, the Clavinet retailed for $1,195,
not $700—I know that because I sold
them in the '70s. I sold one to Keith
Richards.

Second, the problem with the pads
95 percent of the time is the groove
that wears in them from the strings,
which inadvertently causes the pluck-
ing sound when the key is released.
Some people find that desirable. For
those who don’t, simply loosen the fit-
ting that holds the pad and rotate the
pad 90 degrees so that its groove goes
against the string angle.

Good string replacements are loop-
end banjo strings. You might have to
experiment with the gauge, but get the
brightest possible. Burn the svnthetic
dampening material off the string’s

loop end and wrap the loop around

www.emusician.com
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want.

5335 Bass Road, Fort \Wayne, IN 46808 « (219) 432-8176 » Fax (219) 432-1758
© 2001 Sweetwaber, Inc.

Get it now.

The right price
amazing service

no hassles

delivered to your door
direct.

If you're looking for the absolute best in
musical gear for studio and stage, isn't
it about time you went direct to the one
place guaranteed to treat you righte Give
your music the respect it deserves. Give
us a call and experience the Sweetwater
Difference today.

(800) 222-4700
sweetwater.com

Sweetwater

music technology direct ™
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the anchor on the harp assembly.
Don’t disturb the yarn woven through
the strings. If you do, you will get vary-
ing decay times when the keys are
depressed.

Colbeck writes that the Clavinet “re-
quires a 9V battery.” Wrong! It does
require 9V but not in a battery for-
mat. The newer D6 units shipped with
a 9V wall wart.

Aside from the effects mentioned
in the article, distortion boxes are ef-
fective if you bear in mind that the
Clavinet is nothing more than a big
guitar laid on its back with a keyboard
over it.

Keith “Plex” Barnhart
via e-mail

Keith—Thanks for your endorsement of at
least some of the material contained in the
Clavinet article.

I think you may be confusing the D6 with
the D7 (hey, the 70s were an awful long
time ago), which came out at the end of the
decade and was indeed priced substantially
higher than the D6. That said, I doubt
Keith Richards would have noticed if you
charged him ten grand for a pack of ciga-
rettes back then.

The D7 came with the wall wart you
mention, which again leads me to think
you might be confusing the two models. Just
to make things really tedious, some early
D7 models were labeled “D6.”

Your comments about pad wear and
tear and string tone are inleresting. Un-
Jortunately, because of space constraints,
“Vintage Page” can offer only a bird’s-eye
view of each subject. I attempt to stick to
information that will whet the appetite of
the casual observer, rather than lo provide
in-depth information for experts like your-
self.—Julian Colbeck

WINDOWS ME OR 20007

I'm looking for guidance
about which Windows operating system
is the best choice for music produc-
tion. Has anything been printed re-
cently or is anything coming out soon
that indicates whether ME or 2000 is
the better choice?

Brian Strines
via e-mail
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CAN'T GET ENOUGH OF EM?

ONLINE THIS MONTH:

* Current issue contents

TSI

Visit us on the Web at www.emusician.com,

the online home of Electronic Musician.

Get text files for every story.
* EM article archives

Download the text of past features, columns, and reviews—for free!
* EM links

s

SERVICES FOR EM READERS:

* Free reader service! Our reader-service card is now
online. Get the product information you need directly
from manufacturers. It's quick and easy—no more

mailing and waiting.

The emlinks icon in various articles indicates that we have provided online
audio or video examples for those stories.

A

Web site’s Demo Room section.

* You can subscribe to Electronic Musician, Onstage, and Remix or get help

with your existing subscription.

* Want to work at EM? Check out our employment opportunities online.

WANT EVEN MORE INFORMATION?

JOIN OUR NEW ONLINE COMMUNITY AT www.digitalmediaclick.com!

The portal digitalmediaclick.com, hosted by
IndustryClick.com, links the Web sites of a
wide variety of magazines and service pro-
viders in the digital-media production com-
munity. Visit www.digitalmediaclick.com to
explore the Web sites of audio and video
technology magazines such as Mix, Onstage,

Brian—If you're just starting out or if
you're thinking of upgrading from Win-
dows 98 or earlier, put your money on
Windows 2000. It is, by most accounts,
the most stable and forward-looking PC
operating system in the Microsoft domain.
I've upgraded several of my computers to
2000 and have not had a single crash in
many weeks, which is truly remarkable in
the Windows world. However, I did need to
get updated drivers for some of my periph-
erals and software upgrades for several of
my nonmusic applications.

Many manufacturers, including Cake-
walk and Steinberg, offer products that are
highly optimized for 2000. A large number
of audio-card makers provide drivers that
can take advantage of what Windows
2000 offers. (Nevertheless, I know of at
least one multichannel-card maker that’s
not quite there yet.) The operating system
has significant advantages for audio and
somewhat less so for MIDI use. Unlike 98

Remix, Sound & Video Contractor, Video
Systems, NetMedia, Millimeter, Broadcast
Engineering, and many more. In addition, the
site contains news items; an events calen-
dar; and useful links to musicians’ services
and associations, online musical-equipment
auctions, band sites, and more.

or ME, 2000 supports dual processors.

Without a doubt, Windows 2000 is your
best bet for music production. Contact
manufacturers to make sure their prod-
ucts are fully compatible with Windows
2000.—Dennis Miller

ERROR LOG

April 2001, “Vintage Page: Linn Elec-
tronics LinnDrum,” p. 50: The unit pic-
tured is a Linn LM-1, not a LinnDrum,
Also, the photo should have been cred-
ited to Mickey T of the Drum Machine
Museum (www.drummachine.com).

WE WELCOME YOUR FEEDBACK.
Address correspondence and e-mail to
“Letters,” Electronic Musician, 6400
Hollis Street, Suite 12, Emeryville, CA
94608 or to emeditorial@intertec.com.
Published letters may be edited for
space and clarity.

www.emusician.com

Look for this icon in “What's New"”
% [ » tofind out which new products
“'~ have manufacturer-supplied

_/> videos that you can watch in our



| CAN DO [T ALL BY MYSELF.

The Yamaha AW4416 is all the studio you need to single-handedly record, mix and master a multi-platinum CD. This digital audio
powerhouse comes fully equipped with every feature, specification and extra you could possibly want, including many crucial
items our competition inexplicabiy left out. And t's all irtegratad with the signature style, performance and innovation that’s put
Yamaha digital gear in a class by itself. Once again, Yairaha gives you mare for less.

NO DATA COMPRESSION - THE AW4416 delivers full-fidelity
24-bit or 16-bit audio all the time on all 16 tracks

WAV FILE FORMAT - Files are stored in standa-d .wav
format for ultimate compatibility and import/export ease

SONIC FOUNDRY" SOFTWARE SUITE - Acid”, Sound Fo-ge
and Siren Xpress” are included for comprehensive editing

02R LEVEL DIGITAL MIXER — Motorized fader utomation
accompanies an internal digital patchbay, providing infinite:
routing options

STUDIO-GRADE EFFECTS - Yamaha loaded the AW4416 with

dedicated 4-band parametric EQ and dynamics on all chan-

nels, plus two patchablz multi-effects processors

INSERT /0 - Patch your analog gear onto any track to aug-
ment the AW4416’s capabilities

EXPANDABILITY - Dual card slots let you add analog and digi-
tal 1/0 options, Apogee”™ converters or the new WAVES
multi-effects processor card

YAMAHA CD BURNER ON-BOARD - CD mastering and backup
are always available and easily accessible

DEDICATED METER BRIDGE - It's nof a pricey option, it's
included

MAXIMUM PORTABILITY ~ The AW4416 is smali and light
enough to carry on location in our new hardshell case*

AFFORDABILITY — Get all this power for only $3,299**

& YAMAHA

WWW AWA416.(CO0M

For Itezture, cak (800) 937-7171 ext 627 Visit www AW4416.com and wwiv yamaRa com/proaudko * Casé 1s sptenal * *Estimated street price. All tragemarks are the preperty of their respective-compaes.
Q 2001 Yamaha Zorgosaticn of America, Pro Audio Prodects. POL Box 6600, Buena Parlc CA 90622 Al riljhis reserved Yam.aha is a registered trasémark of Yamaha Corporatisn




'V OBERHEIM 0B-TUNE
berheim Electronics’ first software
0plug-in is 0B-Tune (Win; $49.99), a
DirectX pitch-correction processor

based on digital signal processing (DSP)
technology licensed from Antares Audio
Technologies. 0B-Tune offers real-time
pitch correction of monophonic source
material without artifacts or distortion.

0B-Tune has an easy user interface. You
get three virtual buttons: Bypass, Edit Scale,
and Vibrato Type; knobs for Scale Detune,
Detune Speed, Tracking Sensitivity, and vi-
brato Depth, Rate, and Delay; and sliders
for assigning a key and scale selection. An
onscreen meter shows the amount of pitch
change. The plug-in has a 26-scale collec-
tion, including ethnic and microtonal scales.

0B-Tune needs a DirectX-compatible
host program such as Cakewalk’'s Sonar,
Steinberg’s Cubase VST and Wavelab,
Emagic’s Logic, or Sonic Foundry's Acid.
MusicYo.com (distributor); Web www
.musicyo.com.
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W NATIVE INSTRUMENTS FM7
amaha’s DX7 and other FM synthe-
Ysizers are now re-created in software
with FM7 ($299) from Native Instru-
ments. However, FM7 offers features that
go well beyond its hardware counter-
parts, including distortion and filters,
effects processing, and an audio input.

[T VD

serve as an additional carrier or modula-
tor. The distortion operator also offers a
noise waveform. With unlimited stages
and looping capabilities, FM7’s envelope
generators greatly exceed those of its
hardware siblings.

The synth reads System Exclusive files
from DX- and TX-synths, including the
four-operator varieties. For those
with an interest in creating original
sounds, FM7 easily outdistances
the DX7's user interface with pa-
rameters that are clearly visible on
the front-panel, including a break-
point-style envelope-generator
display, operator on-off buttons,

T

Unlike hardware FM synths, which offer
only preset algorithms, FM7 comes with
eight operators and lets you create op-
erator routings.

FM7 includes a variety of waveforms
other than sine waves, including saw-
tooth, square, and waveforms with mul-
tiple resonant peaks. Audio input can

P ABLETON AG LIVE
bleton AG’s Live ($350) is a digital-
Aaudio sequencer optimized for real-
time performance. Live launches audio
clips using MIDI commands as it plays
a sequence. The audio clips pool can
be loops, one-shot samples, or songs.
Audio streams directly from disk,
avoiding impositions placed by RAM.
Live's Time-Warping Engine auto-
matically performs time-compression
and expansion chores on the fly to en-
sure synching of audio tracks. Tracks
can be synched to Live's internal clock
or an external source, including MIDI
Clock or MIDI Time Code. The track’s
pitch is independently adjustable and
is not affected by time compression.
The program has a large number of VST
effects plug-ins. Effects are controlled with
an onscreen two-dimensional display or
with MID! messages from a remote de-
vice. Live records controller moves, and

frequency-ratio displays, and even
a spectroscope and oscilloscope.
You can even assign MIDI continu-
ous controllers to modulate pa-
rameters in real time.

Windows users will need a Pen-
tium 111/450 MHz computer with 64 MB
RAM running Windows 98 or later. For
Macs, the program requires a Power
Mac G4/400 MHz running Mac 0S 8.6 and
64 MB RAM. Steinberg North America
{distributor); tel. (818) 678-5100; e-mail
infoUSA@native-instruments.com; Web
www.native-instruments.com.

changes can be tweaked in the graphical
display with breakpoint envelopes. Live's
unlimited undo history lets you revert to
earlier edits. Mac users need a Power Mac
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604e/200 MHz, 64 MB RAM, Mac 0S 8.6,
and OMS 2.38. Windows users need a Pen-
tium/166 MHz with 64 MB RAM and Win-
dows 95, NT 4.0, or 2000. Ableton AG; tel.
49 30 288 7630; Web www.ableton.com.

Visit our Demo Room at www.emusician.com



TOOLS

16 Focusrite Class A
mic preamps

* 24 touch-sensitive,
motorized faders

» High-speed Ethernet
connection

o $7995*
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www.digidesign.com/control24

To order a free DVD about Control | 24, visit www.digidesign/controlDVD or call 1-800-333-2137.

* Manufacurer’s Suggested Retail Price. Pro Tools TDM System not included.

4/01. Control| 4, Digidesign and Pro Tools are trademarks or registered 9a9» digidesign

trademarks of Avid Technology, Inc, or its subsidiaries or divisions.

Focusrite is a registered trademark of focusrite Audio Engineering Ltd. Focusrlte A division of Ade



It does more than burn. It sizzles.

Introducing the new Korg D1600 Digital Recording Studio, the most
complete and affordable solution for home and project recording. This
16-track digital recorder packs recording, mixing and final CD mastering
into a professional quality all-in-one unit. With even more features and
capabilities, the D1600 has everything for your music-making needs.

The D1600 comes with a massive 20 GB hard drive for more recording
time and less worry about running out of time or space. And thanks to
its unique user-swappable design you can easily change drives from
session to session using standard IDE mechanisms. The D1600 supports
the largest drives possible, so say goodbye to making backups and
clearing your drive for the next project. Simply swap it!

When it comes time to master or backup a project to CD you'll appreciate
the D1600's internal CD-RW drive bay. (The Korg model CORW-2 and
many ATAPI-compatible devices can be used.) No cables. No additional
power supplies. You can even record audio directly from the internal
CD-RW drive. Try doing that with an external unit!

The effects power of the D1600 really shines when recording and mixing.
Have up to eight Insert effects configured any way you like, plus two
Master and one Final effect. It's like having a professional rack of high-
quality effects processors with everything from reverbs and delays to
compressors, limiters and EQs. Plus, our special REMS™ models of
mics, guitar amps and speaker cabinets.

With its user-friendly TouchView graphic display and intuitive operating
system, the D1600 is just begging to be touched. Lay your hands on it
and let your creativity take over. Once you heat things up, there's no
telling what you'll be able to burn.
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® WHAT'S NEW

'V FOCAL PRESS

coustics and Psychoacoustics
A($44.95) by David Howard and James

Angus is an introduction to human
sound perception. The topics covered
include principles of sound; musical tim-
bre, pitch, and amplitude; musical instru-
ment sound propagation; and the effect
of acoustic environments on sound. The
book also provides information about
waveform motion, brass and woodwinds,
and forward and backward masking.

Focal Press maintains a Web site in

support of the book, designed by coau-
thor Howard. The site includes questions
and exercises to test knowledge, Web
links for further research, audio clips,
and online applications. Focal Press
(Butterworth Heinemann); tel. (781) 904-
2500; Web www.focalpress.com.

ACOUSTICS ano
PSYCHORCDUSTICS
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> MUSKA & LIPMAN

cott Garrigus's Sound Forge Power
S($29.95) is an exhaustive resource

for users of Sonic Foundry's Sound
Forge and Sound Forge XP digital-audio
editing software. The book’'s subject
matter covers working with audio-file
formats, editing, processing, sampling,
and producing audio and video for Web
distribution. Sonic Foundry edited the
book for technical accuracy.

22 Electronic Musician June 2001

The guide has numerous screen shots
illustrating examples and tutorial exer-
cises. Garrigus offers tips, notes, and
warnings about irreversible actions,
which are highlighted with special icons.

Garrigus maintains a Web site (www
.garrigus.com) that supports the book.
The site has a discussion area for post-
ing questions and a chat area for com-
municating with the authar. It also offers
a free monthly newsletter featuring tips
and techniques that are not found in the
book. Muska & Lipman; tel. 513-924-9300;
e-mail publisher@muskalipman.com;
Web www.muskalipman.com.

HELPFUL MUSIC VIDEOS 4
nalogue Synthesis Actu-
Aa/ Reality ($35) is a 58-
minute introduction to
modular analog synthesiz-
ers. The video offers a generalized tour
of analog synth components, including
voltage-controlled oscillators (VCOs),
voltage-controlled amplifiers (VCAs), en-
velope generators (EGs), filters, and more
unusual modules. Analogue Systems
modules are used for the demonstration.
The video steers away from most jar-
gon in an attempt to dispel the mystery
surrounding analog synthesis.
Topics include voltage control, patch

creation, and MIDI control of an analog
synth. The video ends with a tour of Mu-
seum Studios and its variety of classic
modular synths, including instruments by
Arp and Roland. Enport (distributor); tel.
{402) 398-0198; e-mail enport@home.com;
Web www .en-port.com.

W NO WALLS
Music Publishing 101($16.95) by Reg-

ina Smith is a crash course in self-
protection regarding the confusing
world of music distribution and pub-
lishing. The book begins with a histary
of copyright law and explains how
Congress creates laws. Other chapters
address technology’s impact on copy-
right and fair-use laws, the World Wide
Web, Webcasting, MP3s, and a brief
chapter about sampling, followed by a
discussion of copyright infringement.
Publisher-songwriter relationships
and copyright protection are also cov-
ered. It concludes with lists of music-
publishing organizations, libraries, and
music conferences. No Walls Produc-
tion and Publishing; tel. (888) 566-7915,
Web www.musicpublishing.net.

NEW, REVISED, UPDATED EDITION

Music
Publishing

101

&

Crash Course

www.musicpublishing.net

_ REGINA SMITH

Visit our Demo Room at www.€musician.com



More possibilities. More professional.
More better.

Introducing the

USB AUDIOSPORT Quattro’

* 4 balanced ins and outs ® 24-bit/96kHz
® Zero latency direct monitoring ® MIDI i/o ® Mac and P(
© (ompatible with the OMNI i/0

USB Audio the way it should be.

LA

M POWERED.
800-969-6434 ¢« WWW.M-AUDIO.COM o EMAIL: INFO@M-AUDIO.COM
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» KORG D1600

org’s D1600 ($2,000) is the successor
Kto the D16 Portable Digital Studio.

The recorder not only retains the
touch-screen interface but also adds
faders for each channel, bays for swap-
pable hard disks and a CD-RW drive,
phantom power, and other new features.

The D1600 has 16 tracks of uncom-
pressed 16-bit, 44.1 kHz audio, or 8 tracks
in 24-bit, 44.1 kHz mode. in 16-bit mode,
you can record eight tracks simultane-
ously; 24-bit mode lets you record four
tracks at once. Each track has eight vir-
tual tracks. Editing is nondestructive,
with a selectable number of undo levels
as high as 99.

As with its predecessor, the D1600 pro-
vides three bands of EQ per channel and
built-in multi-effects algorithms. Config-
urations include eight insert effects for
use with mono or stereo inputs and out-
puts, two master effects types with sends
from each channel, and a stereo effect
for the master out. Effects are program-
mable, and the unit has 192 user locations

W YAMAHA MOTIF

amaha'’s Motif Music Production Syn-
Ythesizer combines a high-quality sam-

pling synthesizer and a digital-audio
sequencer. Motif comes in 61-, 76-, and
88-key versions ($2,250, $2750, and $3,250,
respectively) that offer 62-note polyphony,
Velocity sensitivity, and Aftertouch.

The factory soundset includes stereo
samples of acoustic instruments, dance-
oriented sounds, ambient textures, and
waveforms garnered from Yamaha's S80,
9000 Pro, and EX synths. If that's not
enough, you can expand the unit with as
many as three Yamaha PLG synthesis
plug-in boards and 64 MB of sample RAM.

for storage. You can mod-
ulate insert effects with an
expression pedal or a MIDI
controller. One hundred
scene memories can be re-
called with Program Change
messages, and automated
mixing is available through
MIDI Control Changes.

The D1600 supports MIDI
Clock and MTC for synchro-
nization. The unit sends and

receives MIDI Machine
Control so D1600s can be
connected and synched.

The D1600's storage-bay system allows
you to install IDE hard disks. You get a
CD-R/RW bay for a Korg CD-RW-2 {$299) or
a general-purpose ATAP| CD-R/RW drive.
That lets you back up data, burn CDs, and
import audio from CDs. The D1600’s SCSI
port can connect more storage units.

The D1600 has a 24-channel, 8-bus digi-
tal mixer with 16, 60 mm faders. Inputs in-
clude eight balanced Y%-inch jacks and one
unbalanced %-inch jack for electric guitar

Motif supports 16-bit stereo sampling at
44.1 kHz and accepts AIFF, WAV, Akai, and
Yamaha A-series sample file formats. Sam-
pling rates of 22.05, 11.025 and 5.5125 kHz
are also supported.

You can digitally resample internal synth
voices, performances, or sequences. Sam-
pled phrases can be sliced into smaller
chunks: Motif's Slice with Sequence fea-
ture analyzes the source material’s am-
plitude and time characteristics to derive
new audio segments and MIDI data. A
phrase’s feel, tempo, and dynamics can
change without affecting the pitch of the
performance. Sample with Note auto-
matically maps samples to the keyboard.

P
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or bass. Four XLR inputs provide +48V
of phantom power. The unit also has two
Y%-inch unbalanced jacks for both Master
and Monitor outputs, and a pair of /%4-inch,
unbalanced aux outs. S/PDIF digital 1/0,
with a built-in sampling-rate converter that
handles 48 to 32 kHz sources, is also in-
cluded. Other connectors include a %-inch
footswitch jack, a 4-inch expression pedal
jack, and a %-inch headphone output. Korg
USA, Inc.; tel. (516) 333-9100; Web www
.korg.com.

Motif's 16-track sequencer accommo-
dates MIDI and audio tracks, with room
for 200,000 events. The sequencer sup-
ports pattern and linear recording, and
song sections can be arranged, muted,
and mixed in real time. Four knobs and
four sliders handle a variety of assignable
functions, including mixing and synth pa-
rameter control. The controllers’ onboard
templates offer a remote control surface
for a host of popular software sequencers.

Motif has four %-inch unbalanced ana-
log outputs; a USB MIDI interface; and
MIDI In, Out, and Thru jacks. A Smart-
Media slot and a SCSI port are included
for data storage. The instrument has an
expansion slot for the AIEB card ($249.95),
which has AES/EBU 1/0 and six %-inch
unbalanced outputs, or Yamaha’s mLAN
8E card ($699.95). You also get ¥%-inch
unbalanced audio inputs for sampling,
two expression pedal jacks, a breath-
controller input, and sustain and foot-
switch inputs. Yamaha Corporation of
America; tel. (714) 522-9011; e-mail info@
yamaha.com; Web www.yamaha.com or
www.yamahasynth.com.

Visit our Demo Room at www.€musician.com
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Synthesizer

—b4-Note AWM2 Synthesizer

—1054 Killer Synth Voices and 63 Drum Kits

—Low Pass, Band Pass and High Pass Resonant Filters for Killer Synth Sounds
—J Effects Blocks, Individual Tracks £Q and Master Effects

Control Surface

—18 Assignable Knobs for Immediate Hands On Control
—Knobs Can be Assigned to Control External MIDI Gear

—16 Buttons for Track Select, Mute or Solo

10 Section Buttons for Selecting Song Sections in Real-Time
—26 Trigger Keys and Two Assignable Velocity Sensitive Pads
—Built-in 26 Note Keyboard

5 Song Scene Buttons for Instont Recall of All Mix Parameters

Storage

—Built-In SmortMedia and Newly Designed SCSI Inferfaces for
Convenient Data Transfers

Expansion

—AIEB2 to Add 6 Individual Analog Outputs and Stereo Digital 1/0

Knobs Control Track EFX Sends, Cutoff,
Resonance, Amp and Filter EGs, LFO, MIDI
Delays, Swing, and More

Both Motif and the RS7000 Feature an
Integrated Sampling Sequencer (ISS)™ to
Seamlessly Integrate MID! and Audio Sampling

At Yamaha, we believe that making music shouldn’s be work. So we
designed the RS7000 and Motif Series keyboards with two goals in
mind—inspiration and creation.

First, they were designed to inspire. Their sounds were hand-taitored
by top sound design professionals from around the world. So
whether it's an exacting replica of an acoustic picno for a Hollywood
film score or a cutting edge sound from the clubs of London, these
sounds were made by people with a passion for sonic perfection.

Next, we know that moments of inspiration need fo be captured
immediately. So all the tools for a complete musiz produdtion are right
ot your fingertips. The features of the Infegrated Sempling Sequencer,
the hands-on user interface, and the built-in rhythm patterns, arpeggios
and mixing templates were oll focused on one goalletting you create
your music the way you wanf with the fewest technical obstacles.




Motif 6 and 7
Great Feeling 61-Note and 76-Note
FS Syath Action Keyboards

Motif 8
Newly Designed 88-Note Weighted
Balanced Hammer Action Keyboara

So if you want to be on the leading edge of music production, check
out these wehsites for more info and then check out Motif and
RS7000 ot a Yamaha dealer near you in June. Gause no matter how
much money you make from making music, it shouldn’t be work.

Integrated Sampling Sequencer (IS5)”

—200.000-Note, 16 Track MIDI/Audio Sequencer

~4 M8 of On-Board Sampling Memory (Expandable to 64 MB)
—Up to 6 Minutes and 20 seconds of Stereo 44.1Khz Sampling
~6 Different Variable Sampling Rates from 5.5 to 48kHz
—Automatically Slices and Syncs Loops of Different BPMs

—Edits Sliced Audio Somples with the Same Tools as MIDI Tracks
—Digital Re-Sampling of Sequencer Tracks, Voices and Performances
~Visual Waveform Editing

—Real Time Recording of Pattern Chains and Song Scenes

@YAMAHA Ermy

www.yomahasynth.com
www.mofifator.com
For mratwre call (380) 9C2-0001 ext. 646 Or visut waww.yemcha.oom ¢ find 3 dealer neas you

£2001 Yamaa Gospmeation o Amenea Yamana 1S a registzred tradsmark of YamahaCarpcralion. AD nights reserved
43 ofler prooucts or sorices are of thewwespect

510 PRODUCTION SYNTHESIZER

MO TIFE

Synthesizer
—64-Note AWM2 Synthesizer (Expandable to a Moximum of 256 Notes)
—A Complete Palette of 668 Great Sounds and 65 Drum Kits
—Huge 85 MB Wave ROM*
~Low Pass, Band Pass and High Pass Resonant Filters for Killer Synth Sounds
~b Effects Blocks, 191 Effects Types Plus Master 5 Band £Q

Sample Player
~Imports Akai and Yomaha A Series Somple (D-ROMs with Program
Parameters Plus Wave and AIFF formats

MIDI Master Controller and Control Surface
—4 Zone MIDI Master Control Features
—4 Physical (16 Virtual) Knobs and Sliders for Hands On Song Mixing
—16 Individual Track Select, Mute and Solo Buttons
—Tape Recorder Style Sequence Transport with Storable Locations
—Templates for Control of Cubase, Logic, Calkwalk and Pro Tools

Storage
~Built-in SmartMedia, USB and Newly Designed SCSI Interfoces for
Convenient Data Transfers -

Expansion
—3 PLG Board Slots to Expand Polypheny, Effects and Synthesis Types
~AIEB2 and Mlan Slots to Expand Digital and Analog 1/0
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SCARBEF, BASS, .

A NEMESYS

lectric slap-bass samples tend to be
Estatic due to the limitations of avail-

able sample RAM and the snapshot
nature of sampling. Nemesys's Scarbee
J-Slap Bass ($149; sample CD) takes ad-
vantage of the Gigasampler and Giga-
Studio hard-disk streaming engine to
capture the nuances missing from most
sampled s'ap basses.

Scarbee J-Slap Bass has 800 MB of
sampled articulations inciuding grace
notes, hammer-ons, pull-offs, staccato
releases, and slides, programmed in
combination with muted, thumbed, and
plucked notes. There are more than 900
sampled articulations devoted to three
pickup settings: bridge, neck, and com-
bined bridge/neck. Nemesys Music
Technalogy, Inc.; tel. (512) 219-9181; Web
www.nemesysmusic.com.

ROLAND

wo new sound libraries from Roland
T give the VP-9000 Vari-Phrase a se-

lection of brass and reed phrases
tailored for blues and swing. VP-Z-05
Solo Instruments, vol. 1 ($125) offers
208 tenor, alto, and soprano saxophone
samples, including long tones, special
effects, and phrases played over a va-
riety of chord progressions. VP-Z-06
Solo Instruments, vol. 2 ($125) provides
234 trumpet, trombone, and fliigelhorn
phrases, including muted variations.
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You receive short licks and falls in ad-
dition to long tones, special effects, and
articulations.

The sound libraries are shipped on
Zip 100 disks and encoded with Roland’s
proprietary Wave Training. Roland Cor-
poration U.S; tel. (323) 890-3700; Web
www.rolandus.com.

W POWER FX

ower FX's The Electro Jazz Retro
PFunk Thing recalls the halcyon days

of ‘70s-era jazz-rock and fusion
($99.95, audio CD). The CD features a
large number of vintage instruments,
including Wurlitzer and Fender Rhodes
piano samples. You also get drum and
effects loops, construction kits, sam-
pled chords, clavinet loops, synthesizer
string pads, and drum hits.

The collection’s sounds are patterned
after the music of jazz-rock pioneers
such as Herbie Hancock and the Head-
hunters. East West (distributor); tel.
{800) 833-8339 or (212) 541-7221; e-mail
sales@eastwestsounds.com; Web www
.soundsonline.com.

AMG
eith LeBlanc may be best known
Kfor his tenure as drummer with
Tackhead and the Sugar Hill Gang.

With AMG's release of Out There
($99.95, audio CD), LeBlanc steps out

of the customary old-school hip-hop
groove into African, Asian, and other
ethnic rhythms as well as exotic ex-
periments using a host of natural and
processed sounds.

LeBlanc fuses his prodigious drum
technique with science fiction—like
sound effects, whales, cavern ambi-
ences, and babbling brooks, using rock,
ethnic, and orchestral percussion. The
CD is also available as a package ($199)
that includes two additional discs by
LeBlanc: Hip Hop Hard Phat and Old
Skool Beats: Class of 2001. East West
(distributor); tel. (800) 833-8339 or (212)
541-7221; e-mail matt@amguk.demon
.co.uk; Web www.amguk.co.uk.

W KEYFAX

n Drums Around the World, real
odrummers faithfully re-create global

drum styles, which are captured as
Standard MIDI Files {SMFs). Each file
offers ten two-bar loops with perform-
ances mapped to General MIDI (GM)
drum kits. However, savvy users can
remap the performances to their drum
sounds.

Drums Around the World includes
performances in Brazilian styles such
as bossa nova and olodum, Jamaican
reggae, Cuban salsa (played by Latin-
percussion whiz Michael Spiro), Japa-
nese taiko drumming, and Senegalese
drumming from the Malinke. Keyfax
Software/Hardware; tel. (800) 752-2780
or (831) 460-0172; e-mail us@keyfax
.com; Web www keyfax.com. ®

Drams Around The World

Visit our Demo Room at www.€musician.com
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E°PRO from BEHRINGER:

The ultimate (B-band,}24-bit mastering processor.

A new dimension of power mastering

The new BEHRINGER® ULTRA-DYNE® PRO is our ultimate 6-band
mastering machine with unheard-of power. Two high-performance DSP's,
combined with ultra high-resolution 24-bit A/D and D/A converters, give you
perfect multiband mastering with incredible loudness, transparency and
sound optimization.

6 bands for 6 times the power

Simply stated: the more frequency bands you have, the more loudness
you get without side-effects like pumping etc. \While the competition offers
amere 3 or 4 bands, the ULTRA-DYNE® PRO delivers ultimate power from
6 bands.

VIRTUOSO®: mastering magic

You won't believe your ears! Your sound can now stand up to top-rate
CD productions. Extreme punch with no dynamic loss. The magic word is
VIRTUOSOC?®, a synonym for intelligent and fully automated parameter
settings based on your program material. Quick, easy and always perfect.
The incomparable wizard VIRTUOSO®: available only from BEHRINGER®.

ULTRA-DYNE® PRO DSP9024: experience the ultimate revolution in

multiband mastering

ULTRA-DYNE®* PRO stands for total power mastering. Next to an
explosive multiband Exciter for complete transparency and powerful low
end, and a multiband Denoiser®, the DSP9024 features authentic tube
simulation for that extra bit of heat in your sound. Hear and experience the
ULTRA-DYNE® PRO—and feel free to compare it with any other unit,
including broacicast equipment in the $25,000 range.

But remember to buckle up: the ULTRA-DYNE® PRO is pure power.

2-band power mastering with Exéiter, Denoiser® and Surround Processor:

(The ULTRA-DYNE® PRO's powerful features: * * *. *. ©. . )

The new ULTRAMIZER® PRO DSP1400P. At your dealer’s now! )

©2001 BEHRINGER

*. Digital stereo mainframe with two 24-bit high-power signal processors

¢, State-of-the-art 24-bit A/D and D/A converters from Crystal for
phenomenal audio quality

*+ Up to 600 msec. of delay for "look-ahead" compression, limiting
and noise gating

¢, 6-band compressor with separate peak limiter section
“+ ULTRAMIZER?® function for extreme loudness and signal density
*. 6-band noise gate for "inaudible” noise reduction

. Multiband Exciter with adjustable ratio of odd and even harmonics
for punchy bass and dazzling highs

** Tube simulation with selection of popular tube types

*+ Extensive MIDI implementation

*. 24-bit AES/EBU digital interface (optional)

*: Large high-resolution graphic LCD display

*. Servo-balanced XLR and 1/4" TRS inputs and outputs

* Relay-controlled hard bypass with auto-bypass function for power
failures (safety relay)

=
Free downloadable =
Windows®" editor
software for
ULTRAMIZER® PRO S
DSP1400P. 2
http://www.behringer.de/eng/support/software/dsp1400p.htm ;

More information at:

(www.behringer.com @

Speziefle Studiotechnik GmbH a Canada Tel.: +1 902 860 2677 Fax: +1 902 860 2078 Email: support.ca@behringer.de

International Tel.: +49 2154 920 666 Fax: +49 2154 920 665 Email: support@behringer.de i hae x
Technical specifications and Japan Tel.: +81 3 528 228 95 Fax: +81 3 528 228 96 Email: support.jp@behringer.de LB H AING R
aprearance subject to change Singapore Tel.: +65 542 9313 Fax:; +65 214 0275 Email: support@behringer.com.sg e
without notice. USA Tel.: +1 425 672 0816 Fax: +1 425 673 7647 Email: support@behringer.com JUST LISTEN
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By Peter Drescher

) WEB SITE OF THE MONTH

he Vintage Synth Explorer (www.vintagesynth.com)

contains detailed information on more than 450 classic

and modern synthesizers. Created in 1996 by Matt
Friedman, the site is well designed, fun to look at, easy to
navigate, and a valuable resource for any musician working
with electronic instruments.

Synth connoisseurs will find bulletin boards, classified ads,
lots of links, and plenty of eye candy. Interested in acquiring
a Moog synthesizer? The Vintage Synth Explorer has pic-
tures and descriptions of 20 models, including the ven-
erable Minimoog and its predecessor, the Sonic 6.
Besides technical information such as oscillator num-
bers, filter types, and manufacture dates, each synth
description also includes links to feature-related instru-
ments. Each instrument is given a rating of one to five
stars based on visitor feedback, and many synth pages
include RealAudio clips of the instrument's signature
sounds.

Supplying minutiae on old synths is not the site’s only
purpose, however. Say you want to buy an instrument for
a projectin a specific genre. Use the SynthFinder feature
to narrow your choices by stepping through a series of
pages that guide you to the synth category that best suits
your needs. Do you have an old analog synthesizer but
aren’t sure what those knobs are for? The Vintage Synth
Explorer contains a large number of manuals in online and
POF formats.

But wait, there’s more! The Vintage Synth Explorer fea-
tures tutorials on interfacing your synth into your MIDI stu-
dio, FAQs about gear repair, links to a huge number of
music- and synth-related sites, profiles on musicians such
as Moby and Fatboy Slim, a community bulletin board, and
a tips and techniques area. Be prepared to stay awhile
when you visit this site.

& 00T00TOOT COM

JazzRadio.org (www.jazzradio.org) is the official Web site of
“Jazz from Lincoln Center,” a series of concerts and educa-
tional programs from New York City’s premiere nonprofit jazz-
performance organization, Jazz at Lincoln Center. Hosted by

Ed Bradley of CBS News, the programs feature commen-
tary, interviews, classic jazz, and newly commissioned
works performed by the Lincoln Center Jazz Orchestra
under the direction of Wynton Marsalis. Currently, 35 one-
hour programs are available on the Web as RealAudio
streams. With titles such as “Gillespiana,” “Ellington’s Stray-
horn,” “Con Alma: the Afro-Cuban Big Bands,” and “Speak
No Evil: the Music of Wayne Shorter,” JazzRadio.org really
swings. . .. HitSquad (www.hitsquad.com) is an all-purpose
musician's Web site out of Albion, Queensland, Australia.
Among its many features is the Shareware Music
Machine, a list of more than 3,300 music and audio appli-
cations for almost every computer platform (see “Web
Page” in the May 2000 issue). The News section contains
stories of interest to musicians, including software release

e e trgmo|
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and update notices, articles about the latest Napster and
MP3 controversies, and colorful rants by various musi-
cians. References, tutorials, discussion forums, music
books, sheet music, and links to related Web sites make
HitSquad a valuable resource for the hobbyist and sea-
soned pro alike. . . . Another place to get your hands on
music and audio software is Sonic Spot (www.sonicspot
.com). You will find not only beta, demo, and shareware
versions of various MIDI sequencers, digital-audio edi-
tors, and effects processors but also links to MP3 rippers,
audio librarians, V.A.S.T. and DirectX plug-ins, patch edi-
tors, DJ tools, CD labelers, and other utilities. Most links
include a feature list and screen shot. The search function
lets you find what you’re looking for quickly. Digital-audio
and MIDI tutorials and a lively discussion forum are also
available.

www.emusician.com
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National Public Radio (NPR) maintains a well-deserved rep-
utation for exposing the American public to a wide range of
music styles, genres, performers, and philosophies. As part
of its millennial programming, NPR presented a series of
segments highlighting the 100 most important American
music pieces from the 20th century. Broadcast throughout
the year 2000 on A/l Things Considered, Morning Edition, and
NPR'’s weekend news magazines, the NPR 100 is now avail-
able on the Web in RealAudio format at www.npr.org/
programs/specials/vote/list100.html.

So just how do you decide which are the most important
musical pieces of the last century? NPR did it through a pro-
cess of elimination. First, it posted a master list on its Web
site of more than 300 works in a wide variety of styles—from
Aaron Copland’s Appalachian Spring and Bob Dylan’s Like a
Rolling Stone to Dizzy Gillespie's Night in Tunisia and the
Wizard of 0z film score. Then NPR invited its listeners to log
on and vote for their favorites. The list was further narrowed
by a panel consisting of Wynton Marsalis, Kathy Mattea,
Michael Feinstein, Isaac Hayes, and Don Dixon.

The NPR 100 is a testament to American diversity and
musical genius. Each song in the list is examined in depth,
not only for its compositional and lyrical content but also
for its social significance. For instance, the segment on
Samue! Barber's Adagio for Strings presents interviews
with film directors Oliver Stone and David Lynch about the
use of the piece in their movies; it is also noted that the
music came to the forefront of the nation’s consciousness
when it was played at President John F. Kennedy's funeral.
Featuring the sonorous voices of Noah Adams and Linda
Wertheimer, the NPR segments are interesting, informa-
tive, and educational.

DOWNLOAD OF THE MONTH
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The Tonos 7C8($29.95; www.tonos.com) is an online 8-track
digital-audio recorder for the PC that is designed to work
with the Tonos server, cleverly called the Collaboratory.
The 7C8lets musicians with Web access contribute tracks
to online music projects. The application’s simple design
and easy-to-use interface make it a fun and interesting
way to record over the Internet.

The minimum system requirements are not terribly rigor-
ous: a Pentium 11/266 MHz running Windows 95, 98, or 2000;
a DirectX-compatible full-duplex sound card; 64 MB of
RAM; and an Internet connection. To get started, register

www.emusician.com
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as a Tonos community member by selecting a user 1D and
password and then filling in your band name, the instrument
you play, the styles you are interested in, and other details.

Next, download and install the TC8software and begin lay-
ing down tracks. You can apply effects to the audie (reverb,
pan, gate, compressor, distortion, EQ, and chorus) using a
series of simple controls and create a rough mix for others to
listen to. When you're finished, upload the audio tracks and
the mix information to the Project in the Collaboratory.
Uploading can take a long time if you have a slow connec-
tion, even though the 16-bit, 44 kHz mono PCM audio files are
compressed using the QDesign algorithm.

As a Project Manager, you can let the community at large
have access to your project. That means that any regis-
tered Tonos users can download your audio and add their
own tracks. Or you can add security codes to prevent users
from collaborating without your permission. You can even
post want ads on the Tonos site to find instrumentalists to
work with. As a Community member, you can look through
a list of available projects to see if anyone needs your
unique talents.

Although Tonos was founded by some big music-industry
names (including Grammy winners David Foster and Carole
Bayer Sager and producer Kenneth “Babyface” Edmonds),
the online manual’s recommendation to plug microphones
and guitars directly in to the back of your PC implies a
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mostly consumer-oriented market for the 7C8. On the other
hand, an early success story revolves around 15-year-old
Kristin Collins, whose discovery through the system led to her
recording a song for last year's How the Grinch Stole Christmas.
In addition, Tonos created the “Road to Fame” contest on VH-1
for discovering and showcasing new talent.

() BAND ON THE WEB
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Domenico Sciajno is an ltalian double-bass player and com-

L
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poser working in an experimental new-music genre. His heav- «

ily sonified Web site (www.headroom.ws/slice1), designed by
Barbara Sansone, relies on Flash, QuickTime, and MP3 files to
demonstrate his sonic skills and repertoire. In his online biog-
raphy, Sciajno notes that his interest in improvisation led him
to explore the creative possibilities inherent in the interaction
among acoustic instrument performance, indeterminacy, and
live sound processing by electronic devices and computers.
The site’s novel “scratching turntable” navigation system

lets users explore Sciajna’s music. Under Projects, he lists the

A.L.R.S Quartet, a group of European improvisers {guitarists
Christian Alati and Giuseppe lelasi, percussionist Ruggero
Radaele, and Sciajno) who have released a CD of their unpre-
dictable musical landscapes called / Am Surprised While It Is
Actually Happening. Formed in 1996, the A.l.R.S Quartet has
played various new-music festivals and recorded the sound-
track for “The Mission,” a radio piece by Heiner Muller that
was broadcast on Italy’s RAI station.

Also listed is an audio-visual piece called Objectable,
which combines live performance with a real-time processing
and sound synthesis system written in Cycling ‘74's interac-
tive MIDI and audio programming environments Max and
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MSP. A QuickTime movie of the resulting chaotic images, °
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screams, pops, whistles, beeps, percussive growls, elec-
tronic clanks, and metallic bumpings can be downloaded, as
can a PDF file of the score.

You can also listen to MP3s of Sciajno’s other composi-
tions. Each piece contains a description of the music and the
date and place it was recorded. For example, Walking Piano
was performed in Turin in 1998 when Sciajno sampled a one-
minute improvised acoustic bass solo into 36 zones on a key-
board and then processed the sounds live using a computer
system running Max. The results are an astonishingly wide
array of sounds, all derived from the original source material.

WEB APP

Open Sound Control (OSC) is a new communications protocol
designed to let synthesizers, computers, and other audio de-
vices talk to each other through modems, the Internet, and high-
speed networks such as FireWire, USB, and Ethernet. Although
0SC can be used to transfer MIDI data, it's meant to be an open,
efficient cross-platform solution to some of MIDI's inherent
problems. For example, O0SC's data transfer rate is about 300
times faster than MIDI's.

0SC data is transferred in packets (aka datagrams}: chunks of
information wrapped in a standardized manner for delivery over
a network. Packets allow audio data to be processed statelessly
{no assumptions are made about the device’s current or previ-
ous state). 0SC also provides for synchronicity, a Jungian term
that implies the simultaneous occurrence of events, such as
multiple MIDI notes transmitted in the same message or
SMPTE-like locking of multimedia graphics to sound.

Each data packet consists of a symbolic address and mes-
sage name, followed by binary data of any length. The ad-
dresses bear a striking resemblance to a URL's backslash/

word format. That lets devices linked together by a

NS Cape Dumenics Sciame Wen e - Mre Mo

Local Area Network (LAN) communicate easily, and it
also facilitates the downloading of data for a specific
device from an Internet site. The hierarchical struc-
ture’s open-endedness also avoids the limitations of a
system that relies on fixed-length data fields, such as
MIDI and ZIPI.

Recent tests of the GSC protocol using SGI worksta-
tions and Macs have resulted in satisfying real-time
performances. In some ways, 0SC is like the Domain
Name System that provides Internet surfers access to
Web sites by typing in addresses instead of strings of
numbers. OSC's protocol provides composers access
to electronic devices and instrument patches by name
instead of channel and controller numbers, making cre-
ative networking easier. @

We welcome your feedback. E-mail us at emeditorial@
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TRIPLE - POWER

TOP END PROCESSORS YOU CAN AFFORD!

M.ONE

DUAL EFFECTS PROCESSOR

DUAL EFFEGTS PROGESSDR

The M-One comes with Dual Engine
structure enabling you to run two of the
best sounding reverbs or other quality
effects simultaneously without compromising

LEN
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t.c. elactronic

RHYTHM TAP FEATURE

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

TRIPLEC

COMPRESSION MEANS EXPRESSION

!.c elactronic
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THE ONLY INSERT
COMPRESSOR YOU WilLL
EVER NEED !

TRIPLEC can deal with virtually any given
source material. The three Compression
techniques combined with an analog style
user interface, presets and full MIDI
automation make TRIPLE®C the most versatile
and ergonomic Compressor on the market.
Insert TRIPLE®C on a single channel orona
Sub group and achieve comprehensive results.

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

TC Fleetronic's M-ONE and D-TW0 are very
powertul yet oHordoble new multi-etfeets
units trom once of the most  highly
respected nomes i signal processing,

1 highty recommend the M-ONE ond D-TWO

Mike Collins - Electronic Musician (US)

M-ONE FERTURES

¢ 20 incredible TC effects
c.g.Reverb, Chorus, “Tremolo,
Pitch. Delay and Dynamics

e Analog-style User Interface

® 100 Factory/ 100 User
presets

® Dual-Engine design

® 24 bit A/D-D/A converters

 S/PDIF digital 1/0. 44.1-
48kHz

® 1/4" Jacks - Dual /O
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(MULT!TAP RHYTHM DELAY

A studio cltects processor dedicated solely
to providing digital delay is o rare thing in
this age of vll-singing, all-doncing multi-
cflects units. In the D-TWO, TC have
produced o very attractive delay unit that
sounds exemplary and offers some unique
features as well as all of the expected ones.
Paul White - Sound On Sound (UK)
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D-TWO
MAIN FEATURES

* Multi-tap Rhythm Delay

* Absolute Repeat Control

* Up to 10 seconds of Delay

® 50 Factory/100 User presets
® 24 bit A/D-D/A converters

e S/PDIF digital /0, 44.1-48kHz
® 1/4" Jacks - Dual /O

MULTI-BAND GOMPRESSION
Multi-band Compression allows TRIPLEeC to  TRIP.
spectrally Compress your source material in  worl
three bands independently. full-ba

ENVELOPE GOMPRESSION resets + 100 User pr
Alter the dynzmic envelope ot the incoming 24-bit digital In/Out.

source by changing the 'k and Release =3 =
gain.

TRIPLEC is zvailable ﬂ% 36 ame
Single and Stereo channel versbns Addre

t.c. electronic

ULTIMATE SOUND MACHINES

® TC ELECTRONIC INC.

TC ELECTRONIC A/S DENMARK « ¢ + 45 8742 7000
* 742-A HAMPSHIRE ROAD » WESTLAKE VILLAGE »
CA 91361 USA « ¢ (805) 373 1828 » [rax] (805) 379 2648

INFOUS@TCELECTRONIC.COM « WWW. TCELECTRONIC.COM




Professional, flexible, expandable... VST The SYStem

Cubase VST

VST Instruments

S
-

Virtual Effects

Hardware

~ Sound Connection

WIN AN $8,000 VST SYSTEM COMPLETE WITH COMPUTER!




VST The Tour

The power and versatility of Steinberg’s. VST technology is
coming to a city near you! Come see what’s new and enjoy
special offers, free music magazines, free software and
free sounds! This is your chance to see why so many have

chosen VST to create and produce their music.

WIN AN $8,000 VST SYSTEM
INCLUDING COMPUTERY

To enter, fill out a VST reply postcard or visit
www.us.steinberg.net. Computer provided by:

W |

Record, edit, mix, all in a virtual
studio environment. The heart of
the VST System.

Synths, samplers, sound modules and
drum machines. Creative tools for

creative minds.

Reverberate, delay, shift the pitch
or distort. Virtually any effect
you can think of.

MIDI, audio, and control. ASIO® and LTB®
technologies provide the best of both
compatibility and flexibility.

Loops, breaks, beats, and sounds.
Everything you need to make your
music groove.

US: (818) 678-5100 » FAX: {818) 678-5199 ¢ Canada: (416} 789-7100 ° Fax: (416) 789-1667.
*No purchase necessary. See complete details and contest rules at ~ww.us steinberg net
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Orlande, FL - MARS Music
Plato, TX - MARS Music
Detrait, Ml - Guitar Center
Qaklend. CA - Leo's Pro Audio
Totowa, NJ - Guitar Center

Orlando, FL - Sam Ash

Daltas, TX - Brook Mays

Southfeld, MI - Guitar Centar

San Francisco, CA - Computers & Music
Springfield, NJ - Guitar Center

Fern Park, FL - YRS MIDI

Centrat Dallas, TX - Guitar Center
Toledo, OH - Peeler Music

San Jose, CA - Guitar Center

Tampa, FL - MARS Music
Arlington, TX - MARS Music
Toledo, OH - MARS Music
Holtywood, CA - Sam Ash
Cherry Hill, NJ - MARS Music

Clearwater, FL - Sam Ash
Austin, TX - Music Makers
Orange, CA - MARS Music
Frankln Mills, PA - Sam Ash

Ft. Myers, FL - Brent’s Music
Austin, TX - MARS Music
Irvine, CA - Jim's Music

Bryn Mawr, PA - Medley Music

San Antonio, TX - MARS Music
Jeffersonville, IN - Far Out Music
Cerritos, CA - Sam Ash

Ft. Lauderdale, FL - MAE

South Bend, IN - Woodwind & Brasswind
Sherman Qaks, CA - Guitar Center
Cherry Hill, NJ - Sam Ash

Ft Lauderdale, FL - MARS Music
North Houston, TX - Guitar Center
Southbay, CA - MARS Music

West Palm Beach, FL - MARS Music
Houston, TX - MARS Music
New York, NY - B&H Photo

Miami Lakes, FL - Sam Ash
Batcn Rouge, LA - Live Music
San Diego, CA - Pro Sound & Music

Kendall, FL - Guitar Center
New Orleans, LA - Guitar Center
San Diego, CA - Guitar Canter

Cerritos, CA - MARS Music

St. Louis, MO - MARS Music
Arlington Heights, IL - Guitar Center

Burbank, IL - Sam Ash

Kansas City, MO - Mars Music
Halsted, IL - Guitar Center
Sacramento, CA - Skip's Music

OL‘(lahoma City, OK - Gutar Center
Northfield, IL - Gand Music

NORTH AMERICA
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Korg Ml

Produced: 1988-94

Made in: Japan

Korg design team led by Jun-ichi Ikeuchi
Number produced: 250,000

Synthesis system: Al synthesis

Price new: $2,166

Today's prices: Like new $650
Like, it's okay for its age $475
Like hell $350

NAMM show, no one predicted that it would be-
come the world’s best-selling synthesizer work-
station. Subdued and unassuming with a rounded
casing, small display (by today’s standards), and paucity
of front-panel hardware, the M1 offers less than heart-
stopping visuals. Fortunately, its layout is simple, and
most operations are easy to understand and execute.
The onboard sounds are catchy, direct, and versatile. (If
you're a product designer, reread the two previous sen-
tences. In fact, cut them out and tape them to your
CAD system. They reveal the blueprint for a best-selling
synth, then and now.)
At the heart of the synth, pulse-code modulation

When the Korg M1 was previewed at the 1988 winter

(PCM)-sampled and synthesized waveforms can be
shaped using conventional analog-style editing tech-
niques. As many as eight Programs on the same or dif-
ferent MIDI channels can be linked into a Combination.
Throw in a sequencer and a decent pair of digital signal
processing (DSP) chips for good onboard

By Julian Colbeck

oscillator Programs are 8-note. Sounds range from full
multisampled pianos to bells and pan flutes; snippets of
recorded audio such as Koto Trem, Pole, and Lore (a
sample of a jack-in-the-box being wound up, courtesy of
Steve Winwood's keyboard technician); and synth wave-
forms from the Korg DSS-1 and DSM-1.

Three independent four-stage envelope generators
(EGs), each controllable with Velocity and Aftertouch,
modulate the filter, amplifier, and pitch. The pitch en-
velope is great for adding interest to the beginning of
each note. You can apply the amplifier envelope to cut off
all but the beginning of a ROM waveform and then use
the truncated waveform as the front end of a double-
oscillator Program; the koto multisample’s initial tip is a
good example of that technique.

The Velocity-sensitive lowpass filter offers keyboard
tracking but no resonance. Korg labored over the M1’s fil-
ter; in the original design, the filter’s EG had no Intensity
parameter. By the time it was redesigned, it featured
positive and negative Intensity.

The M1 was one of the first synths to offer a serious col-
lection of premapped drum Kkits. For its vintage, the
drum samples are first-class. They can even be remapped,
which is handy because the M1’s kits don’t adhere to
what has become standard General MIDI (GM) map-
ping. You can also apply Pitch Bend to drum sounds.

Perhaps the M1’s most confusing aspect is its flexible
effects routing, because the effects and the overall out-
put routing are inextricably bound. You have a huge

effects, and there you have it: the Korg M1.
In 1988 the M1’s factory programs—
acoustic guitars that actually sound like
acoustic guitars; haunting oboes; melting
strings; sonorous basses; and fierce, chunky
pianos—took the world by storm. Even
today M1 sounds are pleasantly direct yet
full of character. You can always count on
an M1 to get you out of trouble.
Programs use one or two oscillators gen-
erating sounds plucked from the M1’s 4 MB
pool of waveforms. Single-oscillator Pro-
grams are 16-note polyphonic, and double-

The Korg M1 is the best-selling synth workstation in history. Its piano sound spawned
myriad dance tracks in the mid-'80s. A subculture of sounds and support was based on
the M1, as was a generation of sample-based clones from Korg and almost every other
electronic musical-instrument company. It was the last big instrument without knobs.

www.emusician.com



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

There are a bunch of ways to get audio in and out of your
USB-equipped Mac® or PC. Here's the best one: the US-428™
Digital Audio Workstation Controller by TASCAM and
Frontier Design Group. If you're into computer-based audio
and MIDI recording, the US-428 offers a very affordable way

to interface your music and your computer while providing
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complete hands-on creative control of your audio software,

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

gy LY

‘.--l--'

v

ultimate plug-and-play solution for computers and music,
here's everything you need...in a cool blue box from the

world leader in recording technology.

= PC and Mac compatibility
via USB interface

Works with major DAW
applications

> Supports unlimited banks
of eight faders

Dedicated EQ, Aux Sends
and Pan controllers

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

Records four audio inputs
at once

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

Easy to use: no opening
the computer, no sound
card to instalt
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Two 1/4" inputs, switchable from Two balanced 1/4”
instrument (guitar) to line level TRS inputs

Stereo phono (RCA) outputs, [
headphone output P L W o) - (W S N
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Two balanced XLR mic inputs

USB port; Mac & PC S/PDIF digital input and output T‘I\:Sﬁg"NU.Srﬁ?Rby

compatible 32 channel MIDY In., e —
32 channel MID} Out

TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640 IASCAMo

323-726-0303 www.tascam.com a whole world of recording

*Cubasis VST for,Macintosh available later this year
All copyrights are the property of their respective holders
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" Overall, I loved the SF-1"

George Peterson, Mix Magazine

"I must admit right up front that
both the R-121 and SF-12
microphones blew me away.
...the results consistently ranged
from good to outstanding."

EQ Magazine

__._reviewer's. . .

® VINTAGE PAGE

variety of choices, including routing
the effects in series or parallel and
sending each Program to a separate
output.

A pair of digital multi-effects proces-
sors provide reverb, delay, overdrive,
EQ, chorus, rotary speaker, and other
effects. Effects can be applied to spe-
cific Programs within a Combination.
The M1’s effects are remarkable for
their high quality and real-time con-
trollability; they’re clean, powerful, and
completely editable. You can assign a
footswitch to change an organ Pro-
gram’s rotary-speaker effect from slow
to fast in real time.

You can adjust many of the M1’s basic
parameters—such as filter cutoff, en-
velope release, and effects level—by
choosing the parameter onscreen and
moving the Edit slider or a footpedal,
also in real time. Eight primary param-
eters are on the main Program page;
you gain access to them by pressing one
of the round function buttons beneath
the display.

It seems that only die-hards still use
the M1’s sequencer. It offers eight tracks,
full quantizing and editing, and the op-
tion to store phrase patterns that can
be inserted into a sequence. But when
compared with a modern workstation-
based sequencer, the M1’s number-based
user interface is hardly inviting.

The range and quality of its building
blocks give the M1 character, which, in
its time, resulted in substantial success
for Korg. That success might be sur-
prising when you consider that the fil-
ter has neither resonance nor modes
other than lowpass, the low-frequency
oscillator is basic, and no sync or cross-
modulation exists between the oscilla-
tors. Fortunately, you can find PCM
expansion cards with more complex
types of synth sounds.

When the M1 was au courant, Korg
and an army of third-party developers
gave it royal support. Instructional ma-
terials supplemented new collections
of PCM samples and Programs, such as
Korg’s MSC-15-16S cards, which con-
tained raw PCM data and Program
Combi data. Frontal Lobe produced
the PCM Channel SysEx kit, which let
users load their samples into an M1.

InVision introduced the M1 Plus One
expansion board, which had 4 MB of
sparkling new samples such as organs,
guitars, and flutes; those samples are
preinstalled on the M1 Plus One. Some
bloke named Julian Colbeck even made
a fine video called Getting the Most out of
the Korg M1.

The MIR is an otherwise identical
rack-mount version. It was upgraded to
the MIREX (commonly called Mirex),
and its ROM waveform capacity dou-
bled, with 275 multisampled sounds in-
stead of the M1 keyboard’s 144. Korg
implemented an overflow mode, pro-
viding twice the polyphony by linking
two instruments. The M1 can be up-
graded to Mirex status, giving it the
same waveform ROM as Korg’s T-series.

In 2001 Korg’s support for the M1 is
limited to repairs and replacement of
the original patch data. Unfortunately,
the M1’s annoying battery-changing
routine wipes your Programs and Com-
bis from its memory. If you externally
back up your internal data through
SysEx, though, you shouldn’t have a
problem. Luckily, the M1 is a reliable
beast, with only the occasional sticky
button to beware of.

If you're ever stuck, the M1’s Inter-
net presence is massive, with endless
newsgroups and Web sites devoted to
it. Many of the sites are tiresomely fan
based, but a few offer reprints of man-
uals, helpful tips, and downloadable Pro-
grams. [ particularly like Terry Little's
Web site (www.geocities.com/tlittle72),
which is succinct, relevant, and helpful.

Although other Korg instruments
have superseded the M1, it still holds its
own on a dance track. The reggae fra-
ternity would, no doubt even today, be
lost without the M1’s skanking-friendly
pianos and bubbling organ sounds. An
M1 revival seems unlikely, though, be-
cause the instrument never went away.

Julian Colbeck has toured everywhere from
Tokyo to Sao Paulo with artists as varied as
Yes, Steve Hackelt, John Miles, and Charlie.
Thanks to Jerry Kovarsky, Leslie Buttonow,
and Jack Hotop of Korg USA.

We welcome your feedback. E-mail us at

emeditorial@intertec.com.
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By Scott Wilkinson

semiprecious Semiconductors

hen I'm not playing or writing about elec-
tronic music, | pursue several hobbies,
one of which is mineralogy. Among my fa-
vorite types of minerals are those that exhibit
interesting optical properties, such as fire opals,
which glint intense red, green, or blue depend-
ing on the angle at which light hits them.
That phenomenon, commonly called opales-
cence but known technically as Bragg reflection,

offers promising potential in the field of photonics. communications.

The goal of photonics is to manipulate photons
in much the same way that electronic components manipu-
late electrons. If the fledgling technology is successfully
developed, it could increase digital communication and pro-
cessing speeds by several orders of magnitude.

When light strikes a boundary between two transparent
materials, part of it is reflected and part is transmitted
through the boundary. If the transmitted part encounters
another boundary after the first one, the same thing hap-
pens again. If the spacing between the boundaries is ex-
actly half the wavelength of the incoming light, the part
reflected from the second boundary constructively inter-
feres with the part reflected from the first boundary, which
intensifies the light that finally reaches your eyes (see
Fig. 1). If there are many equally spaced boundaries, all the
incident light at the critical wavelength is refiected; that is
Bragg reflection.

Opals exhibit Bragg reflection because they consist of
many tiny spheres of silicate glass. Those spheres are
tightly packed, much like
oranges in a crate, and they
measure several hundred
nanometers in diameter,
which is on the same scale
as visible-light wavelengths
from 400 to 700 nm. As a
result, when white light
strikes an opal from certain
directions, the gap between
the spheres is exactly half
the wavelength of certain
components of the light,

Fire opals may

hold the key

to photonic

If a material could be made that exhibited Bragg
reflection from all directions at a particular wave-
length, no light at that wavelength could enter
from the outside and any light at that wavelength
originating within the material would be trapped
by endless internal reflections. Then, by intro-
ducing imperfections in the crystal lattice, the
flow of photons into and out of the material could
be controlled, much like the way in which impu-
rities in semiconductor material allow electron
flow to be controlled.

Many scientists are trying to create such materials. For
example, Willem Vos at the University of Amsterdam is
experimenting with suspending tiny polystyrene spheres in
a liquid and letting them naturally settle into a crystal.
After drying the crystal, he fills the air between the spheres
with a highly refractive material, such as gallium arsenide,
and heats the crystal to evaporate the polystyrene, which
leaves a latticework of gallium arsenide surrounding spheres
of air—a sort of inverse opal.

The key to unlocking the technology’s potential is placing
a microscopic light source within an inverse opal. That
would trap the light until it could be released in a controlled
manner through imperfections in the lattice. It hasn't yet
been accomplished, but according to one pioneer in the
field, physicist Sajeev John, "We are tantalizingly close.”

If photonic circuitry can be developed to keep data in
the form of light pulses rather than convert it from photons
to electrons and back again, as itis in current communica-
tion systems, the pace of
data handling will increase
dramatically. The Internet
will operate at World Wide
Warp speed, and all sorts
of processing, including
musical applications, will
benefit greatly. So the next
time you admire an opal,
remember how it might in-
spire the future of commu-
nications and computing. ®

reflected
light beaes

and the eye sees dazzling
green, red, or blue reflected
from the stone.
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FIG. 1: When the distance that light travels from one transparent
boundary to the next within a crystal is half its wavelength, the
reflected portions constructively interfere, intensifying the light.

We welcome your feedback.
E-mail us at emeditorial@
intertec.com.
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digital multitrack recording system
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For a list of soft syath developers supporting the new DXi plug-in standard, visit www.cakewalk.com/dxi

available march 2001
For more information, visit www.cakewalk.com/sonar or cail 888-CAKEWALK (617-441-7870 outside U.S.)
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Unlimited digital audio
and MIDI tracks

Centralized interface design for
editing, mixing, and arranging within
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and editing
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thread-safe performance

DirectX 8 automatable
audio effects

Live input monitoring of effects
New MFX real-time MIDI effects
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KARMA™ (Kay Algonthmic Realtime MustC Architecture) is @ wrademark and patented technology tcensed from Stephen Kay, Karma Lab LLC.
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<~ At Korg we're always dreaming up innovative ways 10 make

our keyboards more expressive, more puwcrful. more musical,

and when we first leamed about @ brand new technology called

KARMA™, we knew we'd found one. Seven years after

assembling 8 global team of skilled engineers. programiners SPEC SHEET

. 6 .
1-key synth action ke

.
y 62-note polyphony yboard with velog
32 Mbyte ty and afterto
wave ROM uch sensitivi
expansion boards 2 ty

and musicians. the Karma Music Workstation brings new
music-making possibilities © life.

pandable to
64 Mbytes
with 2 EXB-

0\' To start. its synth and effects engines arc identical 1o Triton’s, SO ':;‘:gprograms (ncluding Gy PCM
.\\— you know ho it sounds. It's also compatible with Triton . sup;f:s'/MO Combis Level 21/384 Combis - ¢
N sound data and supports the same user-instaliable PCM and MOSS 102 lnserzfggXB-MoSS e xpandable 1o 896
expansion options so your sound palette can grow. Plus, the 3-band EQ) Master effects (up 1o ;‘Tw Programs/64 new ¢,
Karma Music Workstation provides the same feature-packed * 16-track 200,000 noy nser. 2 Master enects(::f:”
16-track sequencer that has made the Korg Triton the leader in 1‘:" Song, 150 pl’QSeel :reque"cer, 200 Songs, 20
music workstations. S0 what makes this new keyboard s0 special? o oyz;:":‘: user Temp,a:;ns‘:a:g';m& 72 RPPR pai:‘;‘n';ists, 100 pattens
+ 4 assignable knobs : per Song,

K l_li lié&MA. our revolutionary technology that generates KARMA features + 2 assignable switches and 1 assignabie
amazing phrases, grooves and other musical effects that can be N O"e_r_lgooﬁene'rmed K
altered and randomized n real-time. With a bank of knobs and ::39)' A GE contains ovi:f ects (1 GE per Progy
switches. you control elements like rhythmic complexity. effects parameters, 400 parameters ro gen::’a‘;: GEs per Combi or

* 8 kno| . and
bs, 2 switches and Provide randomization

» : : . not
harmony. melodic repeat. phrasing. panning..even the synth’s pedals for real. 2 scene mem 5t ‘::s: :Oﬂtrol synth
sound and effects. * 4 programmable me control over GE ories, plus joystick snevems
* The ability to | Chord Memory bunonparameters » Slider and
oad new GE S for tr
§ : 9 g . S as the 9gering chord voici
4 KARMA gives you the power 10 play impossible. interweaving ol y are released voicings easll

| cascades of notes. techno arpeggios and effects, dense thythmic _—
| and melodic textures. natural-sounding glissandos. intricate

fingerpicking and guitar strumming, SWOOping poriamento and
pitch bend moves. 10 name but a few. The only limiting factor is

your imagination.

Karma like this only comes around once every seven years.
Fortunately for you. the wait is over.
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ixing music in 5.1 surround is exciting, but the price
of equipping your studio for the task mignt seem

prohibitive. If you limit yourself to professional equip-
ment, things can get expensive quickly. Does that mean that 5.1 sur-
round mixing is the exclusive domain of the rich and famous, or is
there a way to do it on a real-world budg-
et? By adding some consumer gear to your
existing project studio, you can mix 5.1

surround for a lot less than you might think. mixing
(if you aren’t up to speed on the basic tech-

nology of surround sound, see “You’re Sur- needn’t
rounded” in the October 2000 issue; for

mixing techniques, see “Mixing in the break

Round” in the May 2001 issue.)
your
WIDE RECEIVER
To monlt?r Oh] -channtlal surround music in bank.
your studio, you need five full-range speak-
ers and one subwoofer, amplifiers for the speakers and subwoofer, a
volume control with bass management, and a Dolby Digital/DTS decoder
S0 you can check that the final surround encoding worked.
Fortunately, a modern home-theater receiver (also called an A/V
receiver) takes care of those major monitoring requirements (except
the speakers and subwoofer) in one fell swoop. All home-theater re-
ceivers include Dolby Digital or DTS decoders (or both), which ac-
cept a digital bitstream from a suitably encoded disc in an appropriately
BY MIKE sOKagy =" P Poeran
then convert it to Six audio
channels. In the studio, that conversion ability is important only for
checking a file that has been encoded; it is not used during the mixing
process. However, make sure that your receiver has both decoding

types, just to cover your bases.
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More important for mix monitoring,

all A/V receivers provide amplification
for the five main channels, but few in-
clude an amplifier for the subwoofer,
which means you’ll need a powered
sub. Many receivers also include pre-
amp outputs, which let you use external
amplifiers or powered speakers.

A large knob controls the volume of

all six monitor channels simultaneously,
and a bass-management filter directs
frequencies below a certain point in the
main channels to the subwoofer. Basic
receivers have a fixed bass-management
frequency (typically 80 Hz), but more
expensive models let you select from a
list of cutoff frequencies. To gain access
to that and most other parameters, the
receiver must be connected to a video
monitor so you can see its onscreen-
display (OSD) user interface.

For project studios, it’s important to
use a receiver with six discrete analog
inputs. Those inputs are intended for
the new DVD-Audio and SACD players,

which have six analog outputs. In the
studio, however, those inputs are per-
fectly suited for accepting the 6-channel
output from the mixer or multitrack
mixdown deck for monitoring purposes.

Basic A/V receivers that provide 60W
of amplification per channel can be pur-
chased for less than $300. You can also
spend $1,000 to $1,500—or more—for a
high-end receiver with time-delay cor-
rection (which compensates for speakers
placed at different distances from the
listener), calibration microphones (for
automatically adjusting speaker levels),
variable frequency bass-management fil-
ters, and other bells and whistles. Many
companies make excellent receivers;
check out the offerings from Denon,
Kenwood, Marantz, Pioneer, Sony, Tech-
nics, and Yamaha. Fig. 1 illustrates how
to integrate a home-theater receiver into
your surround-mixing system,

If your mixer outputs signals at +4 dBu,
you need to know that consumer re-
ceivers are designed to accept =10 dBV
signals at their inputs. To convert from
+4 to =10 levels, you can build a simple
resistive pad (sce Fig. 2). If you're not a
do-it-yourselfer, you can get a Line-Level
Shifter from Ebtech (www.cymation
.com) for about $200. That handy de-
vice changes the signal levels of eight

multitrack source deck home-theater receiver
with 5-channel
power amp, DTS and DD decoders,
and 6-channel analog inputs left
right
center
— 8-track
mixdown
| deck powered
sub for
LF
left ¥
right ;
center ESEE left
- LFE O} surround
left surround
right surround right
surround |
mixer with surround panners

or subgroup panning

FIG. 1: A consumer home-theater receiver can serve well as a monitor amp and bass-management

filter for a surround-music recording system.
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outputs from =10 to +4 and vice versa.
It also automatically converts from bal-
anced to unbalanced (and back again)
depending on whether you plug in a
TRS- or TS-phone plug.

SPEAK TO ME

I don’t like to use consumer speakers
for mixing in the studio because they
tend to color the sound, which can dis-
guise the real mix. I recommend using
inexpensive passive studio monitors
that connect to the speaker outputs of
the home-theater receiver. You probably
already have a pair of nice monitor
speakers, so you might be tempted to
simply add three less-expensive, alter-
nate brand or model speakers for the
center and surround channels. Don’t
succumb to that temptation; the best
thing to do is match all five speakers.

For those on a budget, | recommend
something such as the Alesis Monitor
One MKII ($299 per pair). If you have a
pair of the original Monitor Ones, buy
three MKIIs for the front left, center,
and right speakers, and move your orig-
inal Monitor Ones to the left and right
surround positions. Other possible
choices for monitors include the Roland
RSM-90 ($199 each) and the Tannoy
Reveal ($399 per pair).

A powered subwoofer is a must, be-
cause few, if any, receivers provide am-
plification for the low-frequency effects
(LLFE) channel, and many powered subs
are available for a reasonable price (see
the sidebar, “Subs for Sale”™). Buy a sub
with as much power as you can afford;
after all, it has to handle the LLFE chan-
nel and the bass frequencies in all five
main channels. Go for at least 100W,
but the more the better.

CALIBRATION ON THE CHEAP
Once you have the receiver and speakers
set up, it’s time to calibrate the system.
You can get a nice real-time analyzer
(RTA) for $1,000 to $2,000, which makes
calibration a piece of cake. But that’s a
lot of money when you can do the same
basic job with a $50 Radio Shack sound-
pressure level (SPL) meter, which thou-
sands of recording studios worldwide
have embraced as the cheap alternative
to a high-priced RTA.

www.emusician.com
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Adjust the output level of each speaker

while playing pink noise through it.
Nearly all modern A/V receivers in-
clude a built-in pink-noise generator
for setting the speaker levels properly.
When that function is engaged, the
pink noise automatically cycles from
one speaker to the next at a predeter-
mined rate, which means you may have
to let it go around the room several
times before you get the levels right.

Prior to beginning calibration, make
sure that the correct amplifier channels
are hooked up to the appropriate speak-
ers. There’s no better way to ruin the
sound of your mix than by accidentally
swapping the surround and front speak-
ers, but I've seen it happen time and
time again. So make sure everything’s
connected with the correct polarity from
the receiver to the speakers.

Start calibrating by placing your SPL
meter at the center position where
your ears would normally be, pointing
it directly at the speaker that is play-
ing the pink noise (only one speaker at
a time should be making noise). Mod-
ern receivers include parameters that
let you adjust the level of each speaker
in their OSD controls. If you're using
five matched speakers equally spaced
around the mixing position, the gain
settings for the left, right, center, left
surround, and right surround should
all be the same, but the bottom line is
that the SPL meter should read the

Subs for Sale

Manufacturer and Model List Price

Definitive Technology PF15TL $699 ‘
Hsu Research VTF-2 $499
Polk PSW350 $420
PSB Alpha SubSonic 1 $439
Signet SP100 11 $600
Snell QBx $700
Tannoy PS110B $499
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same level from all five speakers
(use C weighting). For movie
sound, the generally accepted level
is 85 dB SPL with the receiver’s
master volume set to 0 dB, but
that’s not critical for music.

The LFE level from the sub-
woofer needs to be 10 dB higher
than the main speakers, but only
within the two octaves it covers.
When properly calibrated with an
RTA, the LFE level will read 10 dB
higher than the main speakers.
However, a simple SPL. meter av-
erages the energy in those two oc-
taves over the entire audible frequency
range, which makes the LFE appear to
be only 4 dB hotter when properly cali-
brated; set the receiver’s LFE gain control
so that the SPL. meter reads 4 dB higher
than the main speakers.

Once your receiver and monitors are
properly calibrated, verify that your
mixing console is connected properly
and calibrated. Start by injecting pink
noise from a signal generator, test CD,
or the console’s built-in generator into
a single channel strip. Patch the strip to
all six surround output buses equally. (I
typically set the console to individual-
send mode rather than using the joy-
stick or pan/fader steering). Then set
each channel send to unity gain. The
surround bus output faders should also
be set to unity gain.

Next, go back to the input strip and
set the trim so that the output level is
-20 dB on the console’s meters. That is
called -20 decibels full scale (dBFS).
Finally, make sure that the mixdown
deck is also showing -20 dBFS on all
six tracks; if not, trim the console’s
ADAT or TDIF outputs or the tape
deck’s input levels. (The LFE channel
only gets an extra 10 dB of gain in the
final monitoring part of the sound
chain, not the recording path.)

SMALL EQUALS BIG SOUND

Modern A/V receivers include a pa-
rameter that lets you specify your main
speakers’ size—small or large. That set-
ting determines whether the receiver’s
bass-management function is engaged. If
you specify large speakers, the bass fre-
quencies will be routed directly to the

3 ) 33kQ
2 signal
L
10kQ
shield
+4 dBu balanced ~10 dBV unbalanced
XLR output RCA input

FIG. 2: If your mixer outputs signals at +4 dBu, build
this simple resistive pad to convert the signals to
-10 dBV, which is what the receiver expects.

speakers without passing them to the
subwoofer. But if you specify small
speakers (even if your speakers are
physically large), the bass below 80 Hz
will be pulled from the main channels
and redirected to the subwoofer, which
is exactly what you want (unless you're
using big speakers that reproduce down
to 20 Hz at full level).

You want to enable bass management
so that any bass problems can be heard
and corrected. In a 5.1 surround-music
mix, you don’t need to put audio in the
LFE channel. Any bass in the main
channels will be routed to the sub-
woofer during playback anyway and at
the proper levels. I've done music mixes
with nothing in the LFE channel that
have tremendous bass during playback.
Nevertheless, what you put in the LFE
channel is your business as long as you
calibrate it properly in your studio.

Surround mixing needn’t cost you an
arm and a leg. With a consumer A/V
receiver, five inexpensive monitors, a
powered subwoofer, and a Radio Shack
SPL meter, you can turn your stereo
studio into a surround room for much
less than the big shots typically spend.
All that’s left to add is your creative ge-
nius, and you’'re on your way toward
the future of recorded music.

Mike Sokol is a human being, with 2.0 ears,
learning how to mix in a 5.1 environment.
For some reason, no one takes seriously his
suggestion of using gene therapy to add 3.1
more ears to surround-mixing engineers.

We welcome your feedback. E-mail us at
emeditorial@intertec.com.
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Accuracy — from A to B.

Genelec’s Digital Double Play.

The 2029A
S/PDIF

Toduy’s audio control rooms and media producticn facilities
are fast becoming all-digital environments. With the prolifer-
ation of digital warkstations, the only tools which aren’t
digital are microphones and audio monitors. Until Now.

The 2029A and 20298 Digital Active Near-field Monitoring
Systems are complete digitaF solutions that complement
the interface from digital bitstream to acoustic energy.

The extremely linear, integrated D-to-A converters circuitry

used in both models offers a precision-matched electrical

the

interface to active electronics and

amplifiers, This results in the best

possible resolution and
reproduction of your carefully-
crafted, all-digital productions —
whether they’'re from a desktop suite or
a mega-studio faeility. Developed from our
highly-acclaimed 1029A analog near-fieid monitor,
the 2029A or 20298 can also be used in conjunction with

our 1091A subwsgofer to create an incredible power-packed,

the whole truth and
nothing but the truth”

The 2029B
AES/EBU

full-bandwidth stereo monitoring system. The 2029A’s are
precision-aligned and balanced — from the single sterec
24-bit S/PDIF digital input — to their highly-
efficient, 110dB/SPL matched drivers.
The 2029A is 48kHz compatible.

The 20298 offers the same
precision alignment

AES/€EBU 3
digital interface on a ¥ 3
XLR-type input. i

The 20298 is 96kHz compatibie.

with an
digita

In both models, stereo listening level is controlled with
a single, front-mounted adjust knob. And like any other
Genelec Active Monitor, rear-mounted room response controls
let you match the speaker’s response to your room’s response.

Wart to hear what digital audio really sounds like?
Audition the 2029A for an S/PDIF digital rig, or the 20298
for your studio’s AES/EBU digital network — two more great

reasons to invest in Genelec.

GENELEC

ACTIVE MONITORING

Genelec, Inc., 7 Tech Circle, Natick, MA 01760 « 508/652-0900 Fax: 508-652-0909 www.genelec.com



BOOD s
REFERENCES

’ .
[m 5 SUIde tU Judging by the steady [low of letters and phone

calls we get asking our advice about what gear

Understanding and 1o buy, a good number of readers are well

. .
acquainied with cognitive overload. SEIE[tlng [IUSE'fIEId

That’s the term psvchologists use 10 1

describe the paralysis that can set in fEfEfen[e mDthfs.

when we are confronted by too many

options (or too much information). Freedom of choice is great, but clearly, 0o
many options can bewilder. Case in point: the EM 200 Personal Studio Buyer's
Guide lists 400 eompanies presently offering reference monitors, with more than 200
models to choose from.

Bewildered? If so, vou've come to the right place. This article will cover the
various designs, components, and properties (including terminology) of reference
monitors. as well as how they work—in shert, all you need to know to make in-
formed decisions when selecting close-ficld reference monitors for your personal stu-
dio. ¢Though many of the concepts discussed here apply equally well to monitors for
surround arravs, those interested specifically in monitoring for 5.1 should also see

“You 're Surrounded” in the October 2000 EM.)

Speakers used in recording studios are called monitors and generally falt. s
It two categories: main monitors and compact or close field reference
maonitors. Mains, as they arve called. are mostly found in the control rooms of large
commercial studios, often flush-mounted in a “false”™ wall (called a soffif): close-

field reference momtors are freestanding and usually sit atop the console bridge or

on stands direcily behind the console.
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Most personal studios don’t have the
space or funds for main monitors, so
this article will focus on the compact
reference monitor—a relatively recent
studio tool. The first “compact” mon-
itor to see widespread use in recording
studios was the |BL 4311, a 3-way de-
sign introduced in the late 1960s. The
4311 was quite large, however (it had a
12-inch woofer, a 5-inch midrange
speaker, and a 1.4-inch tweeter), and
today would qualify more as a mid-
field monitor.

As engineers increasingly realized
the importance of hearing how their
mixes sounded on car and television
speakers, smaller reference monitors
gained in popularity. One of the ear-
liest favorites (around the mid-1970s)
was the Awratone “cube,” which had
a single 5-inch speaker.

Car and home-stereo speakers kept
improving, of course, so engineers
were always on the lookout for better
close-fields. One compact model that
caught on big was the Yamaha NS-10M
(see Fig. 1). A bookshelf-type speaker
introduced in 1978 for home use, the
NS-10M soon became a familiar sight

FIG. 1: The Yamaha NS-10M is arguably the most popular
bookshelf-type monitor of all time. Despite its shortcomings,
some pro enginsers still rely on it regularly and can turn out

great mixes using it alone.
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-10dB
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1kHz  2kHz SkHz  10kHz 22kHz

FIG. 2: Specs may not tell the whole story, but a frequency-response plot is helpful for assessing
the spectral accuracy of a monitor. Shown is the published plot for a Mackie HR824 powered
monitor. The written spec is 39 Hz-22.5 kHz (£1.5 dB)—impressively flat over a broad range.

in commercial studios, and it remains
popular—or at least ubiquitous—to
this day.

Another significant development
was the introduction in 1977 of the
MDM-4 near-field monitor, made by
audio pioneer Ed Long’s company,
Calibration Standard Instruments.
The MDM-4s were great monitors, but
it was the then-revolutionary concept
of near-field monitoring that secured
a chapter in audio history for Long.
(Long also originated the concept of
time alignment for speakers and
trademarked the term “Time Align”;
more on this later.) Though no one
could have predicted how prophetic
the term near-field monitor would
prove, Long clearly understood its
significance and so had it trade-
marked. (That is why EM uses the term
close-field monitor instead).

ENVIRONMENTAL loulEs

Curiously, because close-field reference
monitors have become in-
creasingly accurate dur-
ing the course of time,
the original rationale for
using them—to generate
a good indication of how
mixes will translate to low-
cost car and home-stereo
speakers—has waned. But
there are also other good
reasons close-field moni-
tors have become all but

indispensable in music
production. For one, pro-
fessional mix engineers
are typically hired on a
project-by-project basis,
which means they may
end up in a different stu-

dio from one day to the next. Close-
field monitors, because they are por-
table enough to be carted from studio
to studio, make for an ideal solution
and guarantee, at the minimum, some
level of sonic consistency, regardless of
the room.

But don’t the monitors sound dif-
ferent in different rooms? To a degree,
they do. But another advantage of
close-field monitors is that they can
partially mitigate the effect of the
room on what you hear. As their name
makes clear, they are meant to be used
in the “near field,” typically about
three feet from the engineer’s ears.
At that distance, assuming the moni-
tors are well positioned and used cor-
rectly, the sound can pass to the ears
largely unaffected by surface reflec-
tions (from the walls, ceiling, console,
and so forth) and the various sonic
ills they can wreak.

For the same reason, close-field mon-
itoring is also a good solution for the
personal studio, where sonic anom-
alies are the norm. As engineer, con-
sultant, and all-around acoustics wizard
Bob Hodas has so well demonstrated,
however, it’s foolhardy to think close-
field monitors entirely spare you from
the effects of room acoustics. “near-
field monitors can be accurate,” ex-
plains Hodas, “only if care is taken in
the placement of the speakers and
room issues are not ignored.” (Find
more information at www.bobhodas
.com/publ.html.)

DIFFERENT\WORLDS

A common misconception among
those new to music production is that
home-stereo speakers are adequate for
monitoring. That is, in fact, not the

www.emusician.com
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case. The problem is one of purpose:

whereas manufacturers design refer-
ence monitors to reproduce signals
accurately, home-stereo speakers are
specifically designed to make record-
ings sound “better.” Typically, that per-
ceived improvement is accomplished
by boosting low and high frequencies.
Although it may sound like an en-
hancement to the average listener,
such “hype” is really a move away from
accuracy.

Home-stereo speakers may also be
engineered to de-emphasize midrange
frequencies so as to mask problems in
this critical range. That makes it diffi-
cult to hear what’s going on in the
midrange, which can tempt mixers to
overcompensate with EQ. It can also
lead to fatigue because the ear must
strain to hear the mids.

Yet another reason home-stereo
speakers are inappropriate for moni-
toring is that they are meant to be lis-
tened to in the far field, where much of
the sound is reflected. But as we’ve
seen, close4field monitors are designed
to be used in the near field, in order to
help minimize the effects of room
acoustics. Of course, it’s important not
1o sit too close to near fields. Rather,
they should be positioned far enough
back to allow the sound from the speak-
ers to blend into an apparent point
source and stereo soundstage. As you
move in closer than three feet or so,
the sound from each speaker becomes
distinguishable separately, which is not
what you want.

ELUBIVE BULL"0- EYE

Everyone can agree that reference
monitors are meant to reproduce sig-
nals accurately. But what is accuracy?
For our purposes, there are three ob-
jective tests that can be performed to
help quantify accuracy in reference
monitors. The tests measure frequency
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response, lransient or im-

pulse response, and lastly, | 29e+04
distortion. 2.0E+04
Frequency response is | ;e.00
a measure of the changes w0 ® 3
in output level that occur ' A = =
as a monitor is fed a full  ~10E+04 3
spectrum of constant- | -2.0E+04
level input frequencies. | 0.0
The output levels can be
plotted as a line on a  |-4.0E+04
raph—called a frequency 0.0 10 20 30 40 5.0
grap N 7 ) o ch A: time {ms)
response ploi—in relation
to a nominal level repre-
o CTTEPTE 35k
sented as a median line | 39g,03
typically marked 0 dB
(see Fig.2). The monitor | 20E+03
is said to have a “flat” or 3
. 1000.0 g
linear frequency response h 5
] 3
when that line corre- 00 e =z
sponds closely to the me-
dian line—that is, does  ~'000
not fluctuate much ab?ve 20643
or below from one fre- 25 35 45 55 65 75 85 95100

quency to the next.

When they are written
out, frequency-response
specifications first desig-
nate a frequency range,
which is typically some-
where between 40 and
60 Hz on the low end
and 18 to 22 kHz on the
high end. To complete
the specification, the fre-
quency range is followed by a range
specifier, which is a plus/minus figure
indicating, in decibels, the range of
output fluctuation. For example, the
spec “50 Hz-20 kHz (x1 dB)” means
that frequencies produced by the mon-
itor between 50 Hz and 20 kHz will vary
no more than 1 dB up or down (louder
or quieter) from the input signal. (That
spec would suggest a very flat monitor,
by the way!) Note that the range speci-
fier may also be expressed as two num-
bers, for example “+1/-2 dB,” which
is useful when the response varies more
one direction than the other.

Primary frequency-response meas-
urements are made on-axis, that is, with
the test mic directly facing the moni-
tor, often at a distance of one meter.
Also helpful are off-axis frequency re-
sponse plots (measured with the mic at

ch A: time (ms)

FIG. 3: In an impulse-response test, speaker movement is measured
as the monitor is hit with an instantaneous signal. Shown are
plots for monitors old and new: Yamaha NS-10M and JBL LSR28P,
respectively. The first (narrow) spike is the tweeter, followed by
the woofer spike (wide). Note how much the woofer response
lags behind the tweeter in the NS-10M—and how jittery the decay
response is—as compared to the LSR28P, which exhibits excellent
impact and decay characteristics.

a 30-degree angle to the monitor, for
example), which give an indication of
how accurate the response will be—or
how much it might change—as you
reach for controls or gear located out-
side of the “sweet spot.” (The sweet spot
is the ideal position to sit at in relation
to the monitors; it is calculated by dis-
tance, angle, and listening.)

Transient or impulse respanse is a
measure of the speaker’s ability to re-
produce the fast rise of a transient and
the time it takes for the speaker to
settle or stop moving after reproduc-
tion of the transient. Obviously, the
first characteristic is critical to accu-
rate reproduction of instrument dy-
namics and transients (such as the
attack of a drum hit or a string pluck).
The second is important because a
speaker that is still in motion from a

www.emusician.com
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FREE UPGRADE!
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OVER 30 NEW FEATURES!

Our Programming Department has been chugging the double
lattés to create Mackie Reaftime 05™ Version 3.0, packed with
more new features and enhancements than you can shake a mouse at.
Here’s just part of what 3.0 adds to the already amazing D8B.

* New key (sidechain) inputs for all 48 onboard dynamic
processors featuring soft knee architecture and single band
20-20k parametric EQ for frequency dependent processing
such as de-essing

* 3rd-party plug-ins via our new UFX card. Up to 16 simultane-
ous plug-ins on the first 48 channels, pre or post DSP,
pre-fader via up to 4 UFX cards. Each plug-in is available
twice — once when tracking, and again at mixdown!

* Multiple Undo List — 999 levels!

* New Snapshot libraries.

* Externally or internally accessible inserts across Mains and
Buses plus channel inserts pre and post DSP.
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previous waveform will mask the fol-

lowing waveform and thus muddle the
sound (see Fig.3).

Distortion refers to undesirable com-
ponents of a signal, which is to say,
anything added to the signal that was
not there in the first place. For moni-
tors it can be divided into two categories:
harmonic distortion and intermodu-
lation distortion (IM). Harmonic dis-
tortion is any distortion related in
some way to the original input signal.
It includes second- and third-harmonic
distortion, total harmonic distortion
(THD), and noise (which are the types
most commonly measured; see Fig. 4),

as well as higher harmonic distortions
(fifth, seventh, ninth, and so on). In-
termodulation distortion is a form of
“self-noise” that is generated by the
speaker system in response to being
excited by a dynamic, multifrequency
signal; typically, it is more audible
and more annoying than harmonic
distortion.

Frequency response, impulse re-
sponse, and distortion levels should all
be taken into account to get an idea
of a monitor’s accuracy. However, fre-
quency response is often the only
measure mentioned in product litera-
ture and reviews, and even it gets short
shrift on occasion. (In many instances,
I have seen frequency specs given with
no range specifier—and of course,
without it the specification is mean-
ingless). Few manufacturers provide
an impulse response graph (even as-
suming they have measured impulse
response), and often the only distor-

tion specification given
is “THD + noise.” In
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2d harm
100 3d harm

THD+N
10 \
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fact, the lack of estab-
lished and agreed-upon
standards for monitor
(and for microphone)
specifications—for both
measuring them and

uomoIsIp %

reporting them—is a
long-standing industry
issue. Though it is true
that specs don’t tell the
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100.0

100 200 entire story, they are
useful for corroborat-

ing what our ears tell
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us, and as such they can
help educate us so that
we can more exactingly
listen.

MIRRCA IMAGE

Now that we’ve estab-
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lished the raison d’étre
of the close-field moni-

tor, let’s take a look at

0.02 0.1 1.0
frequency (kHz)

FIG. 4: Diagrammed above are two THD measurements for the two
monitors discussed in Fig. 3, the Yamaha NS-0M and JBL LSR28P.
Note the high bass distortion and moderate levels of second and

third harmonics in the NS-10M.
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100 200 its anatomy. We’ll start
with the internal com-
ponents and work our
way outward to the en-
closure. Understanding
how monitors are put

together will help you

know what to look for when deciding
which best suit your needs.

Interestingly, the devices on either
end of the recording signal chain—
microphones and monitors—are very
similar. Both are types of transducers,
or devices that transform energy from
one form into another. The difference
is in the direction of energy flow: mi-
crophones convert sound waves into
electrical signals and speakers con-
vert electrical signals into sound waves.
However, the components and oper-
ating principles of monitors and mics
are essentially the same.

The speakers most commonly used
in close-field monitors work in the
same way as moving-coil dynamic mi-
crophones do, only in reverse. (Actu-
ally, there is a correlative speaker for
other types of microphones as well,
including ribbons and condensers.
However, we will limit the discussion to
the moving-coil type in this article.)
In a moving-coil dynamic microphone,
a thin, circular diaphragm is attached
to a fine coil of wire positioned inside
a gap in a permanent magnet. Sound
waves move the diaphragm back and
forth, causing the attached coil to
move in its north/south magnetic
field, thus generating a tiny electric
current within the coil of wire.

In a loudspeaker, the coil of wire is
known as the voice coil. As the elec-
tric current (audio signal) fluctuates
in the wire, it generates an oscillating
magnetic field that pushes and pulls
against the magnet, causing the voice
coil and attached diaphragm (in this
case, the speaker cone; see Fig. 5) to
vibrate. In turn, the vibrating speaker
cone agitates nearby air molecules,
creating the sound waves that reach
our ears. (The ear, by the way, is also a
transducer. It has a diaphragm—the
timpanic membrane or eardrum—
that converts acoustic sound waves
into tiny electrochemical impulses
which the brain then interprets as
sound.)

DRIVING LEow0Ng

A loudspeaker’s magnet, voice coil, and
diaphragm form, collectively, an as-
sembly called a driver. (The moving-coil
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driver is the most common type, but
there are other kinds as well.) Close-
field monitors usually contain either
two or three drivers, and thus are des-
ignated 2-way or 3-way, respectively.
Standard 2-way monitors contain a
woofer and tweeter; standard 3-ways
contain a woofer, a tweeter, and a
midrange driver. The woofer, of course,
reproduces lower frequencies and the
tweeter, the higher frequencies.

Cones and domes are the two most
common types of diaphragms used in
monitor drivers. Woofers and most
midrange drivers employ cone dia-
phragms, typically made of treated
paper, polypropylene, or more exotic
materials such as Kevlar. (Note that
the dome-shaped piece in the center
of a woofer cone is a dust cap, not a
dome.) Most moving-coil tweeters use
a small dome, typically measuring one
inch in diameter. One advantage of a
small dome is that it exhibits fast tran-
sient response and a wide dispersion
pattern, both of which are critical to
the reproduction of upper frequen-
cies. Domes are routinely made of
treated paper too, but may also be
made from a metal such as aluminum
or titanium, or sometimes from stiff-
ened silk, which some people believe
sounds less harsh than metal.

When monitors employ separate
drivers, as 2-way and 3-way monitors
do, the design is termed discrete. In
discrete designs, the drivers are usually
mounted on the front face of the en-
closure as close together as possible,
which helps the sound blend into a
coherent point source at the sweet
spot. Depending on the monitors, the
sound can change dramatically as you
move away from the sweet spot.

T3 ABOUT TIME

Some companies, for example Tannoy,
employ an alternative driver design in
some of their monitors in which the
tweeter is mounted in the center of
the woofer cone (see Fig. 6). Though
more expensive, this coaxial design is
naturally more time coherent than dis-
crete designs because the drivers are
positioned on the same axis (as well
as closer together). Indeed, the coax-
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ial driver arrangement is
one of the design elements
(among others) that man-
ufacturers have used to
meet Ed Long's Time Align
specification, mentioned
before.

Before we can understand
how time alignment can
improve a monitor’s accu-
racy, we must first under-
stand the timing problems
inherent in conventional
monitor designs. Discrete
loudspeakers cause minute
delays that spread sounds
out in time, resulting in lost
detail and a blurred or
smeared sound. Specifically,
sound from the woofer is
delayed more than sound
from the tweeter. This prob-
lem has two main sources,
one structural, the other
electronic. In a discrete
monitor with a flat-face en-
closure, the woofer voice
coil is naturally set back further than
the tweeter voice coil because of the
extra depth of the cone in relation to
the dome. The tweeter is therefore
closer to your ears, causing the high
frequencies to arrive slightly ahead of
the lows.

The problem is compounded by the
crossover, an electronic circuit that
splits the incoming signal into sepa-
rate frequency bands and directs each
band to the appropriate driver (more
on crossovers momentarily). As it hap-
pens, crossovers also tend to delay low
frequencies more than highs.

With his Time Align scheme, Long
was the first to specify corrections for
these problems, including physically
lining up the drivers and adjusting
driver and crossover delay parameters.
When correctly implemented, Time
Alignment ensures that the time rela-
tionships of the fundamentals and
overtones of sounds are the same
when they reach the listener as they
were in the electrical signal at the
input terminals of the monitor.

Over the years, some manufacturers
have devised their own time-alignment

With its round, beefy lows, smooth highs, and punchy mids,
the Hafler TRM8 quickly garnered multitudinous industry
raves—including an EM Editors’ Choice award in 1999.

schemes. You may recall, for example,
the now-discontinued JBL 4200 series
monitors, which employed protruding
woofers designed to deliver low fre-
quencies to the listener’s ears simul-
taneous with highs from the tweeters.

WHEN | CROGO OVER

As mentioned, the crossover’s job is
to divide the incoming signal into sep-
arate bands and then send each band
to the appropriate driver. In inexpen-
sive monitors, this is typically accom-
plished using simple lowpass and
highpass filters that split the signal
coming from the power amp. This is
called a passive crossover. In more so-
phisticated systeimns, an active crossover
splits the line-level signal before it gets
to the power amp. This requires each
driver to have its own power amp, and
is called biamping in 2-way monitor,
triamping in a 3-way, and so on.
Typically, monitors that have active
crossovers incorporate internal power
amps. These are called powered moni-
tors. The terms active and powered,
though often used interchangeably,
actually refer to different things: active
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refers to the crossover, and powered to

the fact that the amplifiers are part of
the package. In other words, although
active monitors are almost always pow-
ered, not all powered monitors are ac-
tive For example, Event Electronics
at one time offered three versions of
its popular 20/20 monitors: the straight
20/20 was unpowered and had a pas-
sive crossover; the 20/20p was pow-
ered but used a passive crossover; and
the 20/20bas (biamplified system) was
both powered and active.

In addition to giving a more exact-
ing crossover performance, powered,
active monitors offer other advantages
over passive designs. Perhaps most im-
portantly, because the amps and elec-
tronics are specifically designed to
match the drivers and enclosure, pow-
ered monitors eliminate the guess-
work and the potential pitfalls of
matching an external amp to your
monitors. (For a discussion of match-
ing power amps to passive monitors,
see the sidebar “A Good Match.”) This

- coil leads

dust cover

voice coil

speaker cone

frame

FIG. 5: A typical speaker driver includes a voice
coil, permanent magnet, and diaphragm, which
can be a cone or dome.
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means reduced risk
of blowing the driv-
ers and virtually no
risk of overtaxing the
amps. In addition,
the internal wiring is
much shorter, which
cuts down on fre-
quency loss, noise
induction, and other
gremlins attributable
to long cable runs.
The upshot is that a
powered, active sys-
tem provides a more
reliable reference—
no matter where you
take the monitors,
you can be sure the
only variable is room acoustics.

BOH ofT

The enclosure is a critical part of any
reference monitor design. Compact
monitors present a particular chal-
lenge to designers because diminutive
enclosures do not support low fre-
quencies well. For many small moni-
tors, the lowest practical frequency is
around 60 Hz. However, certain tech-
niques allow manufacturers to extend
the low-frequency response of their
boxes.

A common solution is to vent or port
the enclosure (see Fig. 6). The concept
of porting is quite complex, involving
not only one or two visible holes, but
also other acoustic-design construc-
tions inside the cabinet. In this de-
sign, often termed a bass reflex system,
the port helps “tune” the enclosure to
resonate at frequencies lower than the
woofer’s natural rolloff. That is, as the
frequencies drop below the monitor’s
lowest practical note, the enclosure
begins to resonate at yet lower fre-
quencies, essentially providing a bass
“boost.” Although porting can extend
the low-frequency response of the
monitor well below a similarly sized
but completely sealed enclosure (called
an infinite baffle or acoustic suspension
design), some people feel that the re-
sulting bass extension is not a trust-
worthy reflection of what is really
going on in the low end. (One note-

FIG. 6: Tannoy calls its range of coaxial monitors Dual Concentric. The
System 800, above, employs a dual port on the front baffle.

worthy solution here is the incorpo-
ration of a subwoofer.)

Ports tend to be round, ovular, or
slit-shaped, and usually are located
on either the front or rear panel of
compact monitors. Rear ports allow
for a smaller front face, and therefore
a more compact monitor, but they can
also lead to sonic imbalances—the
main one being excessive bass—in
cases where the monitor is mounted
too close to a wall or corner. Front
ports help avoid this problem, but re-
quire a larger front face on the en-
closure.

Another problem with front ports is
that they can reduce the structural in-
tegrity of the front baffle (which is al-
ready weakened by at least two large
holes, one each for the woofer and
tweeter). Some ported monitors pro-
vide port plugs, which can be helpful
for reducing low-frequency output in
case you are forced to mount the mon-
itor near a wall or corner. (A different
solution for this problem is increasingly
found in powered/active monitors—
“contour” switches that let you adjust
the monitor’s low- and high-frequency
output to compensate for acoustical im-
balances in the listening space.)

Nowadays, most manufacturers build
their enclosures from medium-density
fiberboard (MDF), a material that of-
fers better consistency and lower cost
than wood. Grille cloths may or may
not be provided with the monitors;
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but these are a cosmetic enhancement

at best, and traditionally are removed
for monitoring.

Because an enclosure’s frant baffle
shapes the sound as it leaves the driv-
ers, all aspects of the baffle must be
taken into account by the designers.
For this reason, designers often round
off corners and sharp edges, and the
face of the enclosure is kept as smooth
and spare as possible in order to min-
imize interferences like diffraction
(breaking up of sound waves). One
critical acoustic-design feature on the
front baffle is the wave guide—a shal-
low, contoured “cup” surrounding the
tweeter. The structure and the shape
of the wave guide both affect high-
frequency dispersion, which in turn
affects other sound qualities such as
imaging (see Fig.7).

PERFORMANCE loullEo

Now that we’ve laid the groundwork,
let’s tally up what constitutes a supe-
rior monitor. Specifically, what do you
hear in better monitors that you don’t
hear in lower-quality ones?

We already know one answer: accu-
racy. More than anything, the purpose
and goal of a reference monitor is to
transduce signals accurately. Moni-
toring is the last step in a long journey
through the various processes re-
quired to get your music to its desti-
nation. Therefore reference monitors
are your ultimate “feedback” system
and the basis of all of the decisions
you make about how to shape and
process a mix.

As we've seen, the technical recipe
for accuracy has three basic ingredi-
ents: accurate frequency response, ac-
curate impulse response, and low
distortion. Superior monitors boast a
very flat frequency response, typically
within 3 dB of a nominal level. In ad-
dition, the frequency response should
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roll off smoothly at either end of the
spectrum, as well as fall off evenly as
you move away or off axis from the
monitor.

Also critical is a monitor’s impulse
response. Ideally, this should be a di-
rect analog to changes in air pressure
in response to transient electrical sig-
nals; a superior monitor keeps all the
“time domain” qualities of a signal in-
tact, reproducing them in exactly the
same time relation as they appear at
the monitor’s input terminals. In ad-
dition, in a superior monitor the fre-
quencies issuing from discrete drivers
are time aligned so as to compensate
for the time misalignment inherent in
discrete designs, as described earlier.
That way, the highs, mids, and lows
reach the listener’s ear simultaneously.

Both impulse response and time
alignment (among other things) fig-
ure prominently into two other critical
sonic qualities of a reference moni-
tor: soundstage and imaging. Sound-
stage refers to the imaginary stage that
forms between two speakers (includ-
ing width and depth), and imaging
refers to how well the monitors can
localize individual instruments on the
soundstage. Obviously, a good sound-
stage and precise imaging are
necessary for accurate position-
ing of instruments within the
stereo field.

Distortion levels vary consid-
erably from system to system.
Whereas home-stereo speakers
typically exhibit as much as 1
percent distortion above bass
frequencies, some high-quality
reference monitors may deliver
as little as 0.1 percent. Though
a low distortion spec is always
desirable, some monitors with

less-than-spectacular distortion r
specs still excel thanks to supe- |
riority by other measures. The
human ear, however, is very
sensitive to distortion, espe-
cially in the midrange (distor-
tion is often a major contributor
to ear fatigue).

Another helpful specification
is speaker sensilivily or efficiency,
which shows the monitor’s out-

put sound pressure level (in dB SPL)
at a distance of 1 meter with an input
signal of 1W. All things being equal
(which they rarely are), speaker sen-
sitivity has no determining effect on
sound quality. However, if you are
doing an A/B comparison of two or
more sets of passive monitors and run-
ning them from the same power amp
through a switching box, it is impor-
tant to be aware of differing sensitivi-
ties. Our ears can readily perceive
even slight differences in SPL, and our
brains naturally perceive louder sources
as sounding better. If you fail to com-
pensate for any sensitivity differences—
that is, to ensure that each monitor is
playing back at the same level—you
are more prone to reach incorrect as-
sessments of monitors while compar-
ing them.

FAITHEUL TRANGLATOR

Accuracy is important because, osten-
sibly at least, it guarantees that what
we hear from our monitors is the
“audio truth.” Unfortunately, though,
objective measures don’t really guar-
antee accuracy. As helpful as specs may
be, they are not really an indicator of

how a monitor sounds; two similar

FIG. 7: One of the most impressive new monitors in
years, the JBL LSR28P (powered, active) boasts an
extremely flat frequency response over a broad range.
Note the elliptical tweeter wave guide, which helps
widen high-frequency dispersion.
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monitors with near-identical specs can

sound very different, for example.
Therefore, as in all things audio, care-
ful listening must be the final meas-
ure. After all, monitoring is inherently
subjective.

But even if monitoring weren’t sub-
jective and reliable standards for ac-
curacy could be decided on and agreed
upon, the problem of wide-ranging
sonic differences among playback sys-
tems would still persist. More impor-
tant than accuracy is knowing how vour
mixes will translate to other speakers in
other environments. That's the real
bottom line. And the only way to gain
that certainty is from experience. As

A GOOD MATCH

Speakers are rated as to the amount
of power they can handle from an am-
plifier. Like power amps, most speak-
ers include a continuous and peak
power rating. Make sure your amp
and speakers have similar power rat-
ings. You might think it's safer to use
an underpowered amp than gne that
is overpowered. However, under-
powered amps are more likely to be
driven beyond their rated output,
which results in clipping and gener-
ates distortion that could damage the
drivers. It's much better to use an
overpowered amp, as long as you ex-
ercise caution. Such an amp can eas-
ily supply enough continuous power
with minimum distortion, and it has
plenty of power in reserve (which is
called headroom) for quick transient
peaks.

Another important speaker
spec is impedance, which is measured
in ohms (). Impedance is the electrical
resistance the speaker presents to the
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they say, practice makes perfect—and
it's no different with reference moni-
tors than with musical instruments.
After all, a monitor is a musical in-
strument of sorts. Thus the need to
spend many hours, many days, many
months working with a set of monitors,
“practicing” on them, listening to vour
results on countless playback systems,
always fine tuning, adjusting, figuring
out what the quirks are, where the
bumps and holes are, and how every
little thing translates, until you reach a
level of familiarity that allows you to
work undaunted, confident that the
mix you dial in will bear a strong resem-
blance to what the end-user ultimately
hears. Regardless of what monitors you
use, until you are intimately familiar
with them, mixing will remain some-
thing of a guessing game.

This point was brought home to me
recently as I chatted with ace mix en-
gineer Chris Lord-Alge. With multiple
platinum credits to his name, Lord-

current from the amp. The higher the
speaker’s impedance, the less current it
draws from the amp. As the imped-
ance drops, the amp must work harder
to supply the current drawn by the
speaker. In addition, the power output
of an amp drops when it's connected to
high-impedance speakers. For example,
a particular power amp might deliver
100W to an 8Q speaker or 200W to a
4Q speaker.

Many speakers have an im-
pedance of 8Q, whereas others have
an impedance of 6, 4Q, or even 2.
Most amplifiers can handle speakers
with different impedances, but if the
impedance drops too low, the amp
could be damaged, so you should
make sure that the impedance levels
of your amp and speakers match.

—Scott Wilkinson

[Excerpted from Anatomy of a Home
Studio, published by EMBooks, an im-
print of artistpro.com, LLC.]

Alge certainly qualifies as an “expert”
on the subject of monitoring, at least
in the sense that he knows what it
takes to turn out mixes that sound
great across the board, from boom box
to high-end audiophile system. And
just as surely, Lord-Alge has attained
success enough to acquire and use any
monitor he wants. So what monitors
does he use? The latest, greatest, most
expensive ones available? Not at all.
Rather, Lord-Alge uses the same mon-
itors he has mixed on for most of his
career: a pair of Yamaha NS-10Ms,
“The keyv thing with any monitors,” ex-
plains Lord-Alge, “is that you get used
to them. That’s ultimately what makes
them work for you., And 25 years on
NS-10s hasn’t led me wrong vet.”

CAN OF WORMS

This brings us to a can of worms I’d
just as soon not open—but open it we
must if we're to inquire seriously into
the nature of reference monitoring.
Anyone who has scarched for the “per-
fect” monitor has run smack into this
dilemma, which is best summed up by
these questions: Who, ultimately, are
you mixing for? The snooty audiophile
with speakers that cost more than most
folks’ cars? Or the masses who listen to
music on cheap svstems?

Lord-Alge’s answer is enlightening:
“Ninety-five percent of people listen
to music in their car or on a cheap
home stereo; 5 percent may have bet-
ter systems; and maybe 1 percent have
a $20,000 sterco. So if it doesn’t sound
good on something small, what’s the
point? You can mix in front of these
huge, beautiful, pristine, $10,000 pow-
ered monitors all you want. But no
one else has those monitors, so you're
more likely to end up with a transla-
tion problem.”

Similarly, I learned a few vears ago
that John Leventhal, who was one of
myv heroes at the time, did the bulk of
his mixing on a pair of small Radio
Shack speakers. (Leventhal, a New
York City-based guitarist, songwriter,
and engineer, made his mark by pro-
ducing Shawn Colvin’s acclaimed 1989
record, Steady On.) Leventhal owns
both a pair of Yamaha NS-10Ms and a
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pair of Radio Shack Optimus 7s. But
he prefers the latter. “I love the Opti-
mus 7s and use them more than the
NS-10s. They're a little hyped around
4.5 kHz but they're more detailed than
the Yamahas. I've discovered that if I
get a mix sounding good on the Opti-
mus 7s, it tends to sound good on
everything else.”

Perhaps now you see the dilemma I
was talking about. This actually is a
divisive subject, a point of contention
among many engineers and music-
production insiders. Some contend
that accuracy is everything, and thus
are ever on the lookout for the latest,
the hippest, and—most importantly—
the flattest monitor they can find.
Others maintain that translation is
the key, and thus they take a lowest-
common-denominator approach, pre-
ferring to use monitors that better
approximate what the general popu-
lace listens on.

Fortunately, there’s an easy solution,
and you don’t have to choose sides.

Instead, have it both ways. Set up, at
the very least, a dual-monitoring sys-
tem: one pair of quality reference

monitors that you like the sound of

and that you have determined to be
reasonably accurate, and another pair
of cheapies to represent the masses.

In my studio, I use a pair of Vergence
A-20s (powered and active) for my
main monitors, but I would never
think of finalizing a mix without also
checking how it sounds on my cheap
Panasonic boom box, which is patched
in and ready to go. The A-20s provide
the flat response, high resolution, ex-
acting transient response, and excel-
lent imaging I need to make critical,
often finicky mix adjustments, but typ-
ically it’s the boom box that helps me
see the forest for the trees and steers
me clear of “macro” problems such as
too much low midrange or not enough
reverb. I also have a pair of Yorkville
YSM-Is (an exceptional value, by the
way) in my living room, and I regu-
larly check my mixes there, as well as
in my car. Trust me, multiple refer-
encing is the way to go.

ROAD TEoT

As you probably gathered by now, it’s
my opinion that familiarity with your
monitors is more important than
which particular ones you use. Not

The acclaimed Genelec 1031AP helped popularize powered/active close-field reference monitors

for the high-end commercial-studio market.
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only has this been my experience, but
I have heard the same time and again
from other engineers. Still, that does
not mean I recommend you buy just
any monitors, on the grounds that
you’ll eventually get used to them.
Rather, I recommend a thorough, me-
thodical selection process, at least
when choosing your primary reference
monitors (the ones you expect to be
accurate).

First, limit your choices by personal
criteria. For example, you may be in-
terested only in powered, active moni-
tors, in which case you can rule out
passive models. Or perhaps you have a
budget constraint, in which case you
can ignore anything above a certain
price. Or you may know that you want,
for example, a biamped design with
woofers that are no smaller than six
inches in diameter. (By the way, based
on EM tests and reviews, we generally
do not recommend multimedia speak-
ers as primary monitors because the
small woofers—usually five inches or
less in diameter—don’t typically pro-
vide sufficient low-frequency content
for critical mixing.)

Once you've whittled the list down to
five or ten models, it’s time to deepen
the research. Read reviews, check out
online news groups (rec.audio.pro is a
good one), and talk to pro-audio-savvy
friends. Hopefully, this will help you
pare down your list of monitors under
consideration to a half-dozen or fewer
models.

The next step is finding some way
to listen to and, if possible, compare
the contenders. A pro-audio store is
your best bet for a place to set up a
comparison test. Acquaint yourself
with the staff and let them know what
you want to do and hope to accom-
plish. Make sure the store has a de-
cent listening environment, as well as
a way to switch among pairs of moni-
tors. Also, find out what type of play-
back source is available (CD player,
DAT machine) so you’ll know what
format you should bring with you.

Before the day of the listening session,
spend some time selecting appropriate
reference music. One-minute excerpts
are usually sufficient; if possible, burn
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vrelerence CD for this purpose. An
dternate idea would be to use an al-
‘cady prepared dise such as the "Mix
Leference Disc,” available from www
mixhooks.com. Choose tracks vou are
very familiar with, whether from com-
mercial releases, projects you have
mixed voursell, or both. Shoot for a
broad sampling. For example, bring
a classical orchestra piece with a huge
dvnamic range; a solo piano track; a
section of spoken word: a traditional
jazz recording: a heavy, full-band rock

NOW WHAT?
Once you have selected your moni-

tors, it's time to place them in your
studio. An excellent starting point is
to form an equilateral triangle with the
two monitors and your head in the
normal listening position (see Fig. A).
The distance from each monitor to
your head should be approxi-
mately three feet. You can in-
crease the distance between the
monitors, if necessary.

To allow more flexibil-
ity, try to mount the monitors
on separate stands, not directly
on the console or meter bridge
of the mixer. Make sure the
stands are solid and secure the
monitors by using rubber feet
or other nonslip measures.
Small, lightweight speakers can
actually crawl around when re-
producing loud, low-frequency
material if they are not secured
in some way.

Angle the monitors in-
ward toward your head and adjust
their height so the tweeters are at the
same level as your ears. Adjust the
angle of the monitors to maximize
the width of the sweet spot at the lis-
tening position.

Try to keep the monitors at
least two to three feet from any wall
or corner, particularly if they are rear-
ported. (Alesis designers claim that
anything more than six inches is okay.)
If they are too close, the bass response

www. CINUSICIAN.com

or pop tune; a folky acoustic guitar
and harmonv-vocal number; and, of
course, be sure 1o include something
representative of the styvle you prima-
rily work in. You might also throw in a
mix with a drum solo so you can hear
clearly transients, high-harmonics
from cvmbals, lows from kick and
toms, and the like.

As mentioned previously. it's imper-
ative that each monitor play back at
the same volume, so use an SPL meter

1o adjust levels to within 1 dB of cach

will be emphasized. You might want to
use port plugs to reduce the bass re-
sponse if you must place the monitors
near a wall or corner. Also, place the
monitors far from any reflecting sur-
face, thereby eliminating any external

influence on the speaker’s frequency

FIG. A: Close-field reference monitors are typically positioned
to form an equilateral triangle with the engineer’s head.

response. {This is called placement in
the free field.)

Another important technique
is minimizing reflections in the room,
which can introduce phase and am-
plitude distortions and confuse the
soundstage. The biggest culprits are
walls, windows, and mirrors. In ad-
dition, parallel surfaces (opposite
walls, ceilings, and exposed hard-
wood floors) can lead te standing
waves, which greatly affect the fre-

other. Begin listening in mono by pan-
ning evervthing to one or the other
channel (as opposed 10 using a sum-to-
mono switch, which puis the sound
equally into cach monitor): it’s much
easier 1o get an “objective” sense of a
monitor’s sound quality when listen-
ing 1o a single source rather than to a
stereo field. When listening in stereo,
make sure vou and the monitors are
positioned in the correct near-field
relationship (see the sidebar *Now
What?”).

quency response you hear. If poss-
ible, install acoustic treatment to min-
imize these problems.

Keep the cable runs from the
amplifier to the monitors as short as
possible to prevent induced noise and
signal loss. Use fairly large speaker
cable, at least 10 or 12 gauge. If
you place a speaker near a
video monitor, the image might
become distorted because of
the strong magnetic field from
the speaker. Some speakers
are magnetically shielded,
which prevents this video dis-
tortion. In any case, don’t put
magnetic storage media, such
as floppy disks and recording
tape, near a speaker; that can
spell disaster.

Finally, try not to mix at
extremely high levels. This re-
duces the amount of time you
can spend in front of your mon-
itors, thus reducing your chances
of getting an accurate mix; it also can
permanently damage your hearing.
With the proper caution and applica-
tion, your close-field reference moni-
tors will provide years of useful
service, helping you create the best
possible sound for your music.

—Scott Wilkinson

[Excerpted from Anatomy of a Home

Studio, published by EMBooks, an im-
print of artistpro.com, LLC.}
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“Hey, if it was good enough for U2 to record “Beautiful Day,” it is good enough for me.” ' - PRO AUDIO REVIEW

*“The iZ Technology Radar 24 sounded absolutely incredible at 96 KHz!” - AUDIO MEDIA MAGAZINE

“RADAR is the most analogue sounding digital recorder. It is stable as a rock and brilliantly designed by an expert
team that know their audio” - JOHN ORAM “FATHER OF BRITISH EQ”
“The sonics are superior to everything else I've ever used.”

- TONY SHEPPERD (BOYZ IIMEN, BARBARA STREISAND, BACKSTREET BOYS...)

“If you want to catch a glimpse as to where our industry is headed look no further than the iZ Technology RADAR 24 . . .
they also offer a service hotline staffed by devoted users. Hopefully other manufacturers will follow their lead.”

- SURROUND PROFESSIONAL MAGAZINE
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sound and simplicity of a tape recorder to the world of digital recording."
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DEO WHILE SUPPLIES LAST

Four pairs of compact monitors are

about the most you can practically
compare at one time. One helpful
trick is to set up the monitors in an
ABCD/ABCD pattern. That way, when
listening in stereo, you can simply
move a bit to the right or left to getin
the sweet spot for each speaker pair:
AA, BB, CC or DD.

HEARING 15 BELIEVING

Based on this article, you should now
have a good idea what to listen for.
Remember, you’'re looking for the
monitor that most accurately repro-
duces what’s on your CDs, not the one
that makes them sound the best.

In the mono portion of your test, lis-
ten for frequency response, timbre,
and overall quality. Are there any peaks
or dips in the spectrum or any areas
that seem to jump out or that you can’t
hear well? (Your listening session is a
good opportunity to correlate fre-
quency response plots with what you
hear.) Do the extreme highs sound
clear and smooth or are they harsh
and biting? Is the bass smooth and
tight or does it sound flabby on some
notes? Also, how transparent is the
sound? Can you clearly hear all the in-
struments? How about the low-level
elements such as harmony vocals, re-
verb, ambience, and light percussion?
Pay particular attention to the mid-
range, making sure it is clear and re-
vealing rather than soft, muffled, or
boxy sounding.

In stereo, listen for the soundstage
and try to “see” it in your mind. In-
stead of seeming to come from the sep-
arate speakers, the sound should now
fuse into a “stage” that appears to float
between and around the speakers (this
depends on the mix, too, of course).
Close your eyes and listen to the im-
aging. Are the instruments clearly de-
fined (spatially) on the soundstage?
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(This is where having some of your own
mixes is helpful, so that you know ex-
actly where and how things are panned.)
Also, move off-axis and check the re-
sponse. Does the tonal balance change
drastically as you move your head from
side to side, or does it remain about the
same? That is, is the sweet spot wide and
forgiving, or is it so narrow that you
must sit, Sphinxlike, with your head
fixed in one position? Also, check out
how the monitors sound from across the
room. Does the tonal balance change
dramatically as you get further away
from the speakers?

It is also important to listen at differ-
ent volumes. Choose three repeatable
settings—one quiet, one medium, and
one loud—and listen to determine
whether the tonal balance remains con-
sistent at all three. At loud levels, listen
especially for compression and shifting
dynamics, which are not desirable.

Make sure, of course, that you sub-

ject each pair of monitors to the same

tests, so that the evaluation is thorough
and fair. Bring pen and paper as well so
you can take notes—there is plenty to
keep track of during the test process,
and it’s easy to forget or confuse your
impressions. To keep things focused,
you may even want to make a list of the
sequence of test events in advance.

Keep your listening session relatively
short, preferably no longer than an
hour and a half. Even after just one
hour of concentrated listening, it can
be difficult to focus and make fine
distinctions. It is definitely better to
come back for a second session than
to burn out and lose all perspective
on the first day.

If you get down to two favorite mon-
itors and can’t decide between them,
ask if you can purchase both and then
bring one back later for a refund. That
will give you a chance to take the mon-
itors home and test them where it re-
ally matters—in your own studio. Then
you can subject them to an additional
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