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<75 4/ @ he Alesis MidiVerb® 4 is the best solution for

= i full-featured, completely programmable reverb
- i,,m A —— ot 2 and multieffects. Its algorithms for reverb, chorus,
> k-5 f" - flange, delay, rotary speaker simulation and special .E
:J ! e P ~..effects are beyond compare. It offers up to three Y

Y F“ great-sounding effects at once, and lets you change

. - programs and parameters in real time using MIDI

~ controllers like foot pedals or keyboards. Its incredible
sonic fidelity comes from 18-bit digital converters, 1
a 24-bit internal DSP and a professional 48kHz

~ sampling rate.

But the key to MidiVerb 4’s power is that every
program offers dozens of detailed parameters that let ‘%
you create the perfect effect for every environment. -+,
And since it’s also easy to use and surp?isingly :

dable, MidiVerb 4 is the obvious choice for !
£ muw dgzr: leoking to expand thelr

effectar processing h

r space with the MidiVerb 4.

Formore inlormation on the MidiVerb 4. visit your Authorized Alesis Dealer or call 808-5-ALESIS.
®Alesis and MidiVerb 4 are registered trademarks ol Alesis Corporation. AE' s
Alesis Corporation 3630 Holdrege Avenue Los Angeles CA 90016 800-5-ALESIS alecorp@alesisi.usa.com
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The console that defines a
world class recording facility.

Masterfonics Ocean Way The Hit Factory Sony Music Studios
Nashville Los Angeles New York New York
Nominee Nominee Nominee Nominee

Solid State Logic would like to congratulate Masterfonics, Ocean Way, The Hit factory and Sony Music Studios on their
1996 TEC Award nominations. World class studios with a world class console, the Solid State Logic SL. 9000 ) Series.

5L 9000
Solid State Logic

International Headquarters: Begbroke, Oxford OX5 1RU, England - Tel: +44 (1865) 842300 Fax: +44 (1865) 842118
Paris +33 (1) 34 60 46 66 - Milan +39 (2) 262 24956 - Tokyo +81 (3) 54 74 11 34 - New York +1 (2120 315 1111 - Los Angeles +1 (213) 463 4444 - Toronto +1 (416) 431 9131 - Singapore +65 285 9300

httpwwasselidstate-lopiceom



The Dynamic Duo

DON’T TAKE OUR
WORD FOR IT

Tannoy’s PBM 8 LM — we’ll let the experts speak for us!

There was something else that really

| was impressed by the whole package,
both its looks and sound. Not only is
working with these speakers a real
pleasure, but guess what — they don't

appealed to me with these babies: the
low end. 1 mean real honest to God low
frequencies. PBM 8 LM's are absglutely
perfect for the major project studio that
can afford only one set of monitors.

imaging. The dark

sound very different from their twice ner-esque midrange

the price competitor. When 1 found out Bobby Owsinski - EQ Magazine acoustic piano was so ag from  the

the price for the Tannoy PBM 8 LM’s, duced and the highs rmCUrately repro.

my socks blew clear across the room! and vibes were 5 Cle:: ttr;‘e cymbals
Peter Horvath, almost convinced that the at 1 was
Professional Sound Magazine was performing in my home st::;"e‘

Steve Wilke,

: Electrongc Musician

Tannoy is one of the most respected
manufacturers of studio monitors.
Aﬂer‘ reviewing the PBM 8 LM nearfield
monitor I can see why. The monitor is
remarkably neutral and has a wide
range, and its resolution of time and
space is superb. The Tannoy PBM 8 LM
is ‘a winner as a professional monitor.
With its first rate amp and neutral
response, you can trust it to tell you the
truth about your mixes. i

Though the Tannoy's bass response was
very beefy all the way down to 50Hz, it
was not overbearing in musical con-
texts. Its sound was very smooth across
the entire spectrum. The midrange
exhibited fantastic detail. We felt the
Tannoys were the best of any speakers
at reproducing solo piano, as a result of
this definition in the midrange.
Listening to these monitors gave us a
feeling of being in the same room as the
musicians.

Keyboard Magazine

Bruce and Jenny Bartlett,
Pro Audio Review

e of the Limpet's mono-
s is that there are no
his really pays off

One adva
block approach‘ T
shared electronics. 101S £
in terms of stereo imaging, punchy,

clear, bright, with well defined t?ass and
just ’the right amount of midrange.

i n excellent
Tannoy Limpets are a ent
choice, offering a formidable combina

tion of flat, wide ranging response in a
compact high power package.

George Peterson - Mix Magazine

| f?und the horizontal dispersion to be
qu_m_: a bit wider than most. On and off
axis imaging is well above average. This
is where the PBM 8 LM’s shine - they're
absolutely trustworthy at all volume
levels, and certainly among the best

speakers we've ever heard in their price
range.

Nick Batzdorf - Recording

IANEOY/TENORTH AMERICA INC. » 300 GAGE AVE., UNIT_I, KITCHENER, ONTARIAO, CANADA © N2# 2(8 @ (519) 745-1158  FAX (519) 745-2364 [HTTP://W!W.WA()Y.(OM
TOLL FREE DEALER ORDER HOT LINE (FAX): 1-800-525-7081
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It's uncanny.
| The precision and
sheer musicalisy of
| Ghost's EQ will take
, your breath away.
Drawing on 22 years of
Sourdcraft experience,
Ghost’s new EQ is perfectly in
tune with today’s music.
Two fully parametric,
overlapping mid bands
with shelving high and
low filters redefine the
classic British EQ.
But there's much more.
Each channel strip benefits
from its own dedicatecd circuit
board and supports both the
main input plus a mix B path
for tape or
other input.
signals.
Ghost’s
flexibility

and fidelity

are staggering.

The signal path quiet,

true and

uncompromised.

And the automated

mutes, just part of
Ghost’s
comprehensive
machine control and
MIDI
implementation,

dont so much cut, as fade

very quickly. There are no

thumps and no clicks.

Ghcst's microphone

preamplifier, ProMic, boasts a

better gain to noise

performance than

HARMAN INTERNATIONAL INDUSTRIES LTD., CRANBORNE HOUSE, CRANBORN RD., POTTERS BAR,
HERTS, EN6 3)N, ENGLAND.TEL:+44 (0)1707 665000 FAX:+44 (0)1707 660482

SOUNDCRAFT, HARMAN PRO NORTH AMERICA,AIR PARK BUSINESS CENTER,

1449 DONELSON PIKE, SUITE 12. NASHVILLE.TN 37217 TEL: 615 399 2199 FAX: 64536712046

anormal EQ

you'd expect on
consoles costing many
times more.
We could go on, but to
appreciate fully the
ergonomic and audio integrity
of Ghost you need to see and
hear one in the flesh.
So call 818 227 1800

to find out more.

# Soundcraft
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A8-track capability aud prich-on-the-fly are
oy part of the many professional featires
which make Pro Tools the best selling divital
aidio workstation in the world



Recording

Editing

On-screen waveforms let
you see what you ve heen
hearing. Sophisticated edil-
ing tools let you cut with
precision, without affecting
the original audio. Piece
together dozens of takes
1o create the ultimate
performance. Be precise.
Gel creative.

With Pro Tools it’s not just
recording. There's non-
destructive recording.
There's loop recording.
Try it over and over until
you gel the take you like.
And do it in the digital
domain. Clean.
crisp. or cutting edge.

If you spend enough time and enough money, you can put
together a bunch of gear to do a bunch of things. But no
matter how many things you piece together, they will never
equal a Pro Tools system.

Pro Tools provides you with the best tools to accomplish every
important task involved in audio production, from
concept fo finish. Right here, right now, right on your desktop.

But great tools and great ideas are not the end of the story,
they are the beginning. With the functionality that Pro Tools
offers, you'll be creative in ways you've never imagined
before. Experiment. Assemble a knock-out solo. Triple the
fracks. Undo. Fly them in backwards. Re-do.

L] [ 4 L4
Mixing Mastering
Not only will you be nrix-
ing in the digital domain.
youll bave relative fader

grouping and dynamic
automation of virtually all
parameters. Expand your
mixing capabilities with
powerful Plug-Ins from
over 100 Digidesign
Development Partners.

With Masterlist CD software.
Jou can prepare your pro-
Ject for CD mastering. It's
the reconmmended software
with the necessary features
Jor professional CD-DA
creation. No need lo worry
about how a cassette will
sound. Think about how
the CD jackets will look.

Putting the pieces together is easy when the pieces are all
there. And with Pro Tools, the whole is greater than the sum
of its parts...and then some.

Find out how Digidesign can provide you with the solution
for a fotally integrated studio. Call 1-800-333-2137,
ext. 267 for more information or our free Pro Tools video.

Digidesign provides complete solutions for music production,
audio post production for film and video, multimedia, and
radio broadcast production.

TOOLS

www.digidesign.com

digidesign’ &

A Division of Avid Technology,

Inc

€3990 Digidesign, a division of Avid Technology, Ine Al features and speafications subject to change without notice: Digidesign and Pro Tools are regstered trademiarks of Digidesign or Avid Technology, Ine



FROM THE EDITOR

LETTER FROM THE PUBLISHER

In my 17 years at Mix. this is the first time
I've written in this space. which is normally
devoted o editorial raminations on the state
of audio technology or the shifting currents
of the studio biz. This month, however,
George Petersen et me use this forum to
share the news about some big changes here
at Mix. Certainly, they are big for me.

On December 31, after serving cight vears
as publisher—and the past two as editor-in-
chief, as well—1 will be stepping down and
handing over the publisher's reins to Jeff Turner, my right-hand man and
Min's associate publisher since 1988, 1t will be one of the biggest transitions
of my life, and in that of v as well.

How do you say goodbye to a job that has profoundly contributed to
your personal growth and happiness, and at the same time (I like to believe)
made a real contribution to the business and the people yvou love? The best
way. | think. is by remembering. .1 recall when Mix was a tabloid printed on
newsprint, and the ink came off on vour hands: when ads in Mix cost almost
nothing—and no one wanted to buy them: when we landed our first inter-
views with icons such as George Martin, Les Paul and Wally Heider; when
we published my first issue as advertising director (in 1980)>—all 50 pages of
it: and when our first 300-page AES issue came out—followed by even larger
issues. But most of all. 1 remember the people: studio owners, engineers,
producers, manufacturers and techies of all stripes. who have told me over
and over—in an increasing number of languages—how much they love LMix,
how much theyve Tearned from its pages and how much Mix has meant to
their careers. T am grateful to all of vou for the lovalty and affection vou have
bestowed on Alix.

At this point. I should probably mention that I'm not entirely leaving.
Happily. I will continue to serve Miv and the industry as general manager of
the Mixv Foundation for Excellence in Audio and executive director of the
TEC Awards, our tremendously successful annual benefit for hearing protec-
tion and audio education. And I'll be heading up an interesting special Alix
project vou'll he hearing about soon.

So, it's the end of one exciting chapter and the beginning of another.

I'm ready.

Let's roll tape.
Hillel Resner
Editor-in-Chiet/Publisher

SPARS

E INTERNATIONAL
Amencan Business Press

Mix magazine is published at 6400 Holhis St. #12, Emeryville, CA 94608 and 1s ©1996 by Cardinal Business Media. Inc Mix (ISSN 0164-9957) 1s published
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[ e 7 REASONS 10 BUY OUR
& 10 MIX MORE CREATIVELY,

I VLI CIRCUITRY FOR T EXPANOS ALONG WITH YOUR IMPECCABLE MIC PREAMPS, A THIS CONSOLE JUST PLAIN
LLTRA-LOW NDISE NEEDS AND BUDGET. You'd be console can have motorized SOUNOS GDOD. sure, you may
AND CROSSTALK. A fancy surprised just how many 8¢Bus dooflammers and an optional MIDI be able to buy a Brand X console for
new name for the same console setups like the one below are  espresso attachment, but if the mic less. But you end up with a console
ola circuitry? Nope. V1.Z currently in use. But you don’t have preamps aren't good, you don’t have  that sounds like...well...a Brand X

to start out this way. Start out a fully-useful production board. Our console. Granted, we're getting into a
with a 2408 or 3208 and then grow discrete preamps with large-emitter-  pretty subjective area here...but we
your 8¢Bus console 24 channels at a  geometry transistors have won a have tall mounds of 8eBus warranty

(Very Low Impedance) is a
Mackie innovation based
on solid scientific

e time with our 24#E add-on modules. critical acclaim for their exceptional cards that rave about our consoles’
principles. Tkhrough the 1, 2 or even 3 of 'em connect in headroom, low noise (-129.54Bm “elarity,” “sonic purity,” “sweet sound,”
careful deployment of minutes, They come with their own E.IN.) & freedom from coloration. VIZ  “transparency,” “lack of coloration”
high operating current 220-watt power supply; optional circuitry in the preamp section also and a lot of other superiatives we
ancd iow resistor values meter bridges are available. reduces crosstalk. wish wed thought of first.

at critical points in our
consoles, thermal noise &
crosstalk are dramatically .
reduced. Open up all the s | v ol Vet bbbk
channels, subs and FILIIT S 202
masters on an 8eBus

console and compare
what you hear (or rather
don't hear) with any
Brand X console Anéd
because VIL.Z

clreuitry needs

loads of high

current, we shi

a humongous, 220-Watt

-~

Gl VYLV AY YA Y SyaY Sy Y

power supply with every Above: 24+ 24-ch. expander with optional Above: 32¢8 with optional MBs32
o MBeE meter bridge and stand. meter bridge and stand.
BeBus & 24eE exvander.

'7 | MAC" & WINDDWS" 35- control of and can be 1 | ntertace, UrtraPion Contrates and

BASED AUTOMATION ot :‘xsf’fn’::;"a? A AHAAT i
0 compatible PC not included.

THAT'S RELIABLE, PROVEN AND master levels - 128 channels.

AFFORDABLE. Along with plus features not  UltraMix Pro™

affordable digital multi- found on even the software, for

track recorders, the Mackie most expensive 030/040 &

B8#Bus has made it proprietary Mega- Fower PC

possivie to do world-class Console automation Macintoshes

productions on a modest systems. Equally and PCs

budget. But until row, Big important, it doesn’t (Windows® s,

Studios have still had one degrade sound quality, introduce 95 required),

remaining and umastainable zipper noise or cause audible includes a wealth

creative “secret weapon”... “stepping.” UltraMix is currently of features like

computerized level being used to mix network television  editable fader

automatlon, That's why we music themes and on several major curves, built-in leve

developed the UltraMix™ album projects — by seasoned display, up to eight g

Universal Automation engineers who grew up on Big subgroups, SMPTE time code i

System. It gives you fully Automation Systems. Their verdict display, event editor with >

editable and recallable is that UltraMix is a serious pop-up faders, optional ‘4
automation solution ~ stable, control of outboard effects

reliable and frankly easier to use devices, and the ability to play
than more expensive systems. The Standard MIDI files from within
basic system controls 34 channels the program.



}sBUS CONSOLE... AND 2 TIPS ON HOW
:FFICIENTLY AND, WELL, MORE FUNLY-

P~ Y= 1 PROFESSIONALS REALLY USE (=30 WIDE MID RANGE EL. whether with it before, you know
. THEM. The members of Boyz Il you're tracking or mixing, ' too drastic and
Men could have afforded any console  equalization is one of your most localized for gentle
they wanted for their studio’s second  important creative tools. Mackie’s changes in overall tonal
room. They chose an 80-input 8eBus  BeBus consoles feature extremely-wide- coloration.
setup with 102 channels of bandwidth peaking EQ that can be
UltraMix™ automation. In the used to achieve effects that simply
studios of artists as diverse as k.d. aren’t possible with narrower EQ. Most
lang', Yes, Queensryche, Aerosmith, Brand X midrange EQs have a fixed
Lee Roy Farnell, Bryan Adams, Carlos  bandwidth of about 2 octaves (blue
Santana, Whitney Houston, Eric graph at right). You can sweep it up &
Clapton & U2, our consoles really are  down the frequency spectrum, but the
used to make great music. “sharpness” of the EQ curve is always

the same. This kind of EQ is good for
some purposes. .. but if you've worked

LA R AAAAAAS AR \. Pt N The 8eBus’ true
A 2 parametric Hi

Above: The SideC. as 3 octaves (red curves
ove: The SideCar,

matching B+Bus above). That extra octave
equipment rack. Uf “Width” glV65 youa

whole new creative pale

Above: 24E 24-ch. expander with optional
MBeE meter bridge and stand.

| 85| WHAT LLTRAMIX AUTOMATION LEGENDARY

{ CAN DO FOR YOU: RELIABILITY.
¢ Hone a complicated mix one One of those factors = foetic licanse applied for,
track at a time with every fader you probably don’t think T Mention in this ad denotes usa
move recorded much about - until your B O s
e Clone your best fader moves and console goes down in the constitute official endorsement

. o he artl Soted,
middle of a critical late- e = O

night session. Built with
pride in Woodinville, WA USA,

use them in other places in the mix
¢ Automute unused sections of your
tape tracks or noisy MIDI sound

.-i/ modules Mackie 8#Bus consoles have
. * Via automated mute or fader cuts, an enviable three-year track
~ make a composite mix (‘comp track”) from the record for enduring continuous,
best moments of several tracks of the same round-the-clock use
vocal or instrument and abuse.
— ¢ Save mixes for recall and editing at any time
lig ’ (great for mixes with music beds or “donuts”)

fr y = ST ¢ Make six voice-over versions of a jingle mix —
/ iy / A and then easily make the inevitable nitpicky
/ / client changes three days later

* Step up to big-league

automation without
breaking the bank!

1995 MACKIE DESI iNS INC
ALL RIGHT:. RE:SERVED

Dutside the USA &, 206/487-4333 &, 206/485-1152 = Represented in Canada by S.F. Marketing 800/363-8855

ESE READERSEREICISCARIZEQR MORE INFOQ



WORLD AUDIO NEWS

REWRITABLE CDs ANNOUNCED

On October 22, five leading high-tech-
nology companies jointly announced
a new CD format: CD-ReWritable.
Hewlett-Packard, Mitsubishi/Verbatim,
Philips Electronics. Ricoh and Sony
have jointly developed and are now
promoting the technology to support
the CD-RW format, which will allow
users to read, write and rewrite com-
puter data on compact disc. CD-RW
discs can each store up to 650 MB of
data, and the technology is initially tar-
geted at backup. archiving and data-
base applications: the audio industry is
not currently seen as a significant po-
tential market.

The new CD-RW standard is based
on Orange Book I and incorporates
the UDF 1.5 file format, which allows
for drag-and-drop copying of data to
and from CD-RW drives: and a4 new
multiplatforny capability called Multi-
Read. In the future, CD-ROM drives in-
corporating MultiRead will be able to
read CD-ROM, CD-R and DVD media,
in addition to CD-RW discs. At pre-
sent, CD-RW dises are not readable
by the installed base of CD-ROM sys-
tems, so the future success of CD-RW
depends in part on the wide scale
adoption of MultiRead by CD-ROM
manufacturers. MultiRead’s promoters
say that its implementation cost is triv-
ial. Ricoh plans to release a 2x/6x CD-
RW drive in 1Q 1997 and at least seven
CD-ROM drive manufacturers have

committed to supporting the new stan-
dard. Ricoh and Mitsubishi have com-
mitted manufacturing resources to
producing blank CD-RW media, and
introductory prices are projected to be
less than $25 per disce.

—Chris Michie

AUDIO MANUFACTURERS

SWEEP EMMYS

This year’s Emmy Awards ceremony
was notable for the audio industry. At
the black-tie gala, held October 2, 1996,
at the Marriott Marquis Hotel in New
York City, awards were presented to
Vega Wireless (Buchanan, Mich.), Sonic
Solutions (Novato. Calif.), Sennheiser
(Old Lyme, Conn.) and John Nady of
Nady Systems (Emeryville, Calif).

John Nady and Vega Wireless were
presented with Emmys for Outstanding
Achievement for Pionecring Develop-
ment and Technical/Engineering Devel-
opment, respectively, for their progress
in wireless technologies.

An Emmy for Outstanding Technical
Achievement was presented to No-
NOISE by Sonic Solutions, in recogni-
tion of its use in restoring tens of
thousands of recordings and movie and
television soundtracks worldwide.

Sennheiser was awarded an Emmy
for Pioneering Development in Broad-
cast Technology. Sennheiser has been
manufacturing products used by the
television and broadcast industry for
more than 40 years.

MIX ANNOUNCES
MANAGEMENT CHANGES

Mix has announced that Editor-in-
Chief/Publisher Hillel Resner will be
leaving his post eftective January 1.
Resner, who joined the magazine in
1979 and has been publisher since
1988, will continue to serve as vice
president/general manager of the Mix
Foundation for Excellence in Audio
and executive producer of the TEC
Awards. In addition, he will assume
the position of special projects direc-
tor for Mix. Jeffrey Turner, Miv asso-
ciate publisher. will become publisher

of Aix and its related products, in-
cluding Mix Fiddicion en Espanol. Mix
Online and the Mix Master Directory.

“After 17 years with Mivand cight
as publisher, the time has come for
me to move on to some other things,”
Resner said in announcing the transi-
tion. “I'm looking forward to serving
the magazine and its readers in a dif-
ferent capacity, and I know I'm leav-
ing Miv in capable hands under Jetf
Turner.”

No other positions will be affect-
ed by the transition, according to
Resner. ]

{L-R]: Bob Doris, Mary Saver and Andy Moorer of
Sonic Solutions hold their 1996 Emmy Award for
Outstanding Technical Achievement.

SONY /PHILIPS

DEVELOP JOINT TECHNOLOGY
Sony Corp. (Montvale, N.J.) and Philips
Electronics (Bohemia, N.Y.) announced
plans to jointly develop a next-gener:-
tion, high-quality audio technology
using Direct Stream Digital (DSD), or
“bitstream” technology.

Philips and Sony have been sepa-
rately developing DSD signal process-
ing. DSD recording and other DSD
technologies: with production soon to
commence. In addition, Philips and
Sony agreed that, given the overwhelm:

—CONTINUED ON PAGE 16

TEC AWARDS SCHOLARSHIP
WINNERS ANNOUNCED

The Mix Foundation for Excel-
lence in Audio has announced the
names of the winners of the sec-
ond annual TEC Awards Scholar-
ship Grant at the Twelfth Annual
Technical Excellence & Creativity
Awards, held November 9, 1996,
in Los Angeles.

Grants were awarded to Daniel
J. Overholt, a senior studying
computer engineering and music
at California State University,
Chico: and to Erik Todd Lutkins,
a senjor in the recording industry
program at Middle Tennessee
State University,

Applications for 1997 will he
available in January. For more in-
formation, call the TEC Awards
office at 510/939-6149. ]
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Why trust your CD playback products to anyone but Denon? Denon has been a leader in digital audio technology since 1972 with the
introduction of the world's first PCM digital recorder. In 1975, Denon demonstrated the first PCM optical disc player while in 1982,
Denon pressed the first commercially available Compact Disc.

Today, Denon offers the Industry's most comprehensive family of professional CD players, CD Jukeboxes and CD-ROM
Jukeboses. From broadcast and post-production to fised installation and mobile DJ, Denon has the right product for all your Compact
Disc playback applications. That'’s why Denon is The First Name In Digital Audio.

DCM-340 5 CD Changer '

DN-610F CD/Cassette Combi-Player

L : 4 -
.-Ff'-' ....W£J,

O —

DN-600F Single CD player DN-650F Single CD Player

DN-1400F 200 CD Changer
DRD-1400 200 CD-ROM Changer

DN-951 FA CD Cart Player DN-2000F MKII Double CD Player
DN-961 FA CD Player D E N O N

Denon EBlectronics Division of Denon Corporation (USA), 222 New Rd. Parsippany. NJ 07054 (201) 5757810 The First Name In Digital Audio

USE READERSERVIGE-CARD #UR MORE INFO
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The 168RC is the first

digital console to feature two ADAT oprical interfaces
(yielding 16 channels of digital input) and eight analog
inputs as standard equipment. It makes the creative
control and sound quality of an all digital, fully auto-
mated recording system an aftordable reality.

Powered by Korg's proprietary MSP processor, our
SoundLink DRS 163RC offers instantaneous control,
processing and routing of all 24 inputs, 16 channels of
mixing and 8 bus outputs.

With its combination of analog, ADAT optical and
S/PDIF 1/Os, the 168RC easily functions as the heart of
a fully digital recording system while interfacing with
any of your existing analog gear.

The 168RC is equipped with three-band EQs

x

- P
.

o B

 The 168RC is the first truly

affordable, fully digital, 8 bus

recording console. Use it with

your ADAT or other digital

recorder equipped with the

ADAT optical interface to

create the best sounding

recordings you’ve ever made.

[6fL Digital Recording Console

The heart of a new, component-based Digital Recording System from Soundlink

0....0..»

SoundLink DRS brings the
raality of all digital, fully
automated, component
based recording to every-
one working on the next
grzat recocding. For more
imformation about the
168RC Recording Console
or any of the SoundLink
ORS components, just call

(516) 333-8737.

teaturing semi-parametric high and low bands. fully
parametric mid bands and 30 memories for EQ serups.
The 168RC zlso boasts two internal effects proces-

sors that run seme of the finest algorithms available.

Choose from 32 effects types and 50 preset programs.

The 168RC even provides auromation functionality

that lets you save and recall console settings or record

and playback dynamic parameter changes.

Affordable, tully integrated digital recerding is
tinally here. So check out SoundLink DRS and the
L68RC roday. You cun't beat this system.

SoundLink BEE

Digitat Recording Systems

fh , fully i

Down to

grated digital r g

a System.

Kﬂnﬁ ©1996 Korg USA * 316 South Service Road, Melville, NY 11747 « ADAT is a registered trademark of Alesis Corporatiom.
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aoundLink DRa Ielc |
Mult1-Channel Audio Intertace

The SoundLink DRS 1212 /0,
along with Deck Il software,
brings the price of full-function,

multi-channel computer based

ep oo s ss e

g
au
ol

)

recording to a point that just
about anyone can afford. And
since the 1212 /O conforms to
the new PCl format, your invest-

» ment will last longer than just

a few months!

<...

With the power of advanced
personal computers, full-function multi- shannel record-
ing and editing is possible without the addizion of costly,
specialized hardware. The only nrue limitatiom has soer
in the arer of mulri-chunnel /O, With the ictroduction
of the SoundLink DRS 1212 /O Multi-Charne. Awlio
Interface, -hat limization no lorger exists.

The 1212 HO teatures 12 ivpurs and 12 outputs zon-
figured as rwo analog 1/Os, an S'PDIF 1/ ind an cighr
channel ADAT oprical 1O. All the I/Os can be used

simultancously. For even more control and flexibility, the

1212 1/O connects to Korg’s 168RC Recording Console,
or to the Korg 880A/D and 38CID/A intarfices.

The rew 1212 1/O even offers a Word Clock input
and outpr g, plus an ADAT tinwe code input, for system
synchronization. Between the 1212 1/Q wich Deck 1l

Affordable, tully integrated digital recording

Down to a System.

168RC Recording Console, the heart of the
Soundlink Digital Pecording System. 1

For more information about
SoumdLink DRS components, call (516) 333-8737.

software, the “63RC Recording Console, an ADAT and
a Trinity Mus:c Workstation DRS, the combinations and
conf gurations ¢in meet the needs of just about any
music production application

Al of the devizes will interface with your existing
analog cquipment and torni tae basis for a completely
digital systesn that wi'l give you sound and ¢ereative
control that s:ply. is2't possible in the analog world.

- SoundLink BIRIE

Oigital Rezording Sysiema

©1996 Kosg USA © 316 South Service Road, Melville, NY: 11747 » ADAT is a regiatersd trademark of Alests Gorporatian. Knﬂﬁ
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WORLD AUDIO NEWS

INDUSTRY NOTES

Mark IV Audio (Buchanan, MI) ap-
pointed Joel Motel as director of
sales and marketing for Mark IV Pro
Audio Group North America...Lee
Stein was named western market
development manager and Eric
Mayer named eastern market devel-
opment manager at Sennheiser Elec-
tronic Corp. in Old Lyme, CT...
Surrey, UK-based Soundtracs an-
nounced the appointment of Akai
Electronic Company Ltd. as exclu-
sive distributor in Japan...Chrissie
McDaniel was promoted to the post
of sales and marketing manager at
Aphex Systems in Sun Valley, CA...
Korg USA (Los Angeles, CA) named
Robert McCullar as national sales
manager.. Julie Tan was promoted
to international marketing manager
at Alesis Corp., based in Los Ange-
les...Chris Hollebone joined Digital
Theatre Systems (DTS) in Westlake,
CA, as director of operations of its
European branch, DTS SA...After
two years at Euphonix, Greg Laney
returned to Apogee Electronics
(Santa Monica, CA) to handle hard-
ware and MasterTools sales...Ed-
monton, Alberta-based AirWorks
brought onboard Benjamin Trust as
vice president of business develop-
ment...AKG Acoustics in Vienna
announced the appointment of
Erikson Pro Audio as exclusive
Canadian distributor of AKG micro-
phones, wireless microphones and
headphones...Gordon Moore was
promoted to vice president of sales
at Lectrosonics, headquartered in
Rio Rancho, NM...Penny & Giles
(U1.S. headquarters in Santa Monica,
CA) announced a factory move to
new premises in Cwmfelinfach, UK.
Call 44 1495 202024 for more infor-
mation...Lucasfilm Ltd. in San
Rafael, CA, promoted Monica Dash-
wood to general manager of the
THX Division and Tim Holmes to
manager of engineering for THX
Theatres; customer relations and
certifications manager Patrick Artia-
ga will incorporate sales for THX
Theatres, a role previously held by
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Dashwood...HHB Communications
Inc., in Portland ME, was named ex-
clusive U.S. distributor for UK-based
Motionworks...In a4 move to ex-
pand operations in Southeast Asia,
Audio Processing Technology (U.S,
offices in Hollywood) appointed
Patrick Cullen as sales manager for
the Southeast Asia region, an-
nounced plans to open a regional
office in Kuala Lumpur and estab-
lished a new distributor, Transtel
Technology of Malaysia.. . Kidder-
minster, UK-based Klark Teknik’s
DN 4000 was one of the five win-
ners of the PLASA 96 Awards for
Product Excellence, presented at the
September exhibition in Lon-
don...Dynaudio Acoustics (London)
appointed Amber Technology as its
distributor in Australia and Kamol
Sukosol Electric Co. Ltd. as distribu-
tor for Thailand...Dunmore Vintage
Audio has a new address: 5126
Vineland Ave., North Hollywood,
CA 91601. Phone 818/508-2540; fax
818/508-2549... Marian Sandberg
joined Group One Ltd. (Farming-
dale, NY) as marketing/communi-
cations assistant...Grace Design
of Boulder, CO, named Westlake
Audio (Los Angeles), David Carroll
Electronics (San Francisco), EA.R.S.
(Nashville), Wind Over the Earth
(Boulder) and Steve Strassberg & As-
sociates (NY) as reps for the com-
pany’s Model 201 and 801 mic
preamps. . .Peavey Electronics (Mer-
idian, MS) hired John Conway as
its newest advertising writer. ..
Metallica producer Bob Rock is the
first recipient of BASF Magnetics’
Master Award honoring recordings
made on BASF media that reach
Number One on the music charts. ..
CDK International Inc. (Seatac, WA)
appointed Adam Johnson as chief of
speaker design and engineering,
and Bryce Bogue Sales (Rodeo, CA),
Burcaw Company (Madison Heights,
Ml), W.B. Pray Sales (Northboro,
MA) and GVT Marketing Services
(Rowland Heights, CA) as new sales
representative firms. ]

—FROM PAGE 12. CURRENT

ing popularity of the CD format, future
enhancements to the CD system can be
implemented while protecting the in-
vestment that consumers have made in
their current discs and equipment. Avail-
ability of products for professional and
studio use will be announced shortly.

SYNCLAVIER

ACQUISITION ADDENDUM

Last month’s “Current” section reported
an acquisition of Synclavier by Air-
Works Media. In addition to AirWorks
purchasing numerous Synclavier intel-
lectual properties (including various
multiplatform software rights) and
maintaining parts of the Synclavier re-
search and design staff, DEMAS Inc.
(Enfield, N.H.) acquired Synclavier’s
hardware assets and physical hardware
inventories, in addition to part of the
Synclavier design team. including NED
co-founder Cameron Jones. For more
information, customers can call DEMAS
at 603/632-4159 and AirWorks at
403/424-9922.

NEW WEB SITES

Aardvark: www.aardvark-pro.com
Aphex Systems: www.aphexsys.com
Apres midi: www.apresmidi.com
Garwood: www.garwood-radio.com
Puerto Rico’s Jam Music Productions:
www.tld.net/users/freky/jam.htm
Opcode: www.opcode.com

Promusic: www.promusic-inc.com
Sascom Marketing Group: www,
SASCOM.COM

Sound Art Productions: www.magic.
mb.ca/-soundart,

Soundcraft: www.soundcraft.com

SPL: www .proaudio.de/spl,

CORRECTIONS

The October preamp comparison listed
an incorrect address/phone number for
Night Technologies International, NTI is
located at 1680 West 820 North, Provo,
UT 84601. Phone 801/375-9288: fax
801/375-92806.

The Rentfeature in October's Mix in-
correctly listed the Valvotronics Gain
Ryder 3 as “Valvetronics Gain Rider.”
For information on the Gain Ryder 3.
Visit www.masque-sound.com.

The November “Current” column
listed AirWorks executive Harland Kirby
as moving from Synclavier. Mr. Kirby is
a veteran of Xerox. ]

CHECK OUT MIX ONLINE!
http://www.mixmag.com
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great mic can make your track come alive.
The wrong one can put it to sleep forever.
You've heard that every mic has its day. But you
haven’t the time or money to try every one.
What you really want is a great mic that shines
in multiple situations. A mic you can trust.

You want the NT2.

Hand made in Australia, it’s just right for your
lead and background vocals. Fabulous on your
acoustic guitar. Perfect on the drum overheads.
Great on those wind instrument overdubs.

In fact, this mic will deliver the resuits you
need on just about any seurce material

you throw at it.

The NT2 Large Diaphragm Condenser
Microphone features:

e Large Capsule with Gold-Plated Membranes
e Low Noise, Transformerless Circuitry
¢ True Condenser Elements
¢ Gold Plated Output Connector
and Internal Head Pins
* Omni and Cardioid Polar Patterns
< Full Frequency Response
« Highpass Filter
e —310dB Pad
¢ Flight Case, Shockmount,
and Windscreen

RODL as o trpdemark of freedman Electrénics.
USEVREADIER SERVICE CARD FOR MORF INFQ

2dSULS.

I ' \inally an affordable, multipurposc,
professional recording microphon,

that provides outstanding perforniane

in avariety ol uses.

Get the NT2 and discover how

conforting it is to have a great mic

at hand whenever you call on it.

Fall, Winter, Spring or Summer...

Vocals, winds, strings, or other.,

The NT2 is truly a mic
for all seasons.

DISTRIBUTEL: BY

B LECTRORIES 10

Post Office Box 4189
Santa Barbara, CA 93140-4
Voice: 805-566-7777
Fax: 805-566-7771

http://www.2ventl.con



THE FAST LANE

ORIGINAL AUDIO ARCHIVES

GONE WITH THE WIND?

udio restoration. An idea

whose time has come. Ac-

tually, you probably re-
member that it has come a few
times before. Mavbe vou have
cven noticed that it keeps on
showing up as a hot topic once a
vear or two. Like that damned
pink bunny—ijust when you for-
get about it, it's back. And it will
keep coming back again and
again and again.

Audio restoration and extreme
forensic audio recovery are areas
that 1 am somewhat familiar with,
so when Mix told me that restora-
tion was one of this month’s
themes. I jumped on it. Just like 1
always do, because I am A Real
Team Player. Oh, wait—that's
somebody else. Well, anyway, |
jumped on it; and here is why.

18  MIN. DECIEMBER 1996

HOW | GOT INVOLVED

At some point in the faded, distant
past, I was approached to tackle a
significant problem in the audio re-
construction of MGM's Gone With
the Wind. The person who contact-
cd me was a longtime friend and
extremely good engineer, Bob
Bradford. In fact, he was good
enough that T was a bit concerned
that the problem might be unsolv-
able if he couldn't do it alone. As it
turned out. nobody had what it
ook to do it at that time—the tech-
nology simply didn’t vet exist.

[ had been casually toving
around with a somewhat unusual
concept for removing noise and
distortion tor some time but hadn’t
found a big enough project to get

me 1o put in the work o test the
theory. Gone With the Wind was
hig enough. Bob knew about my
concepts for noise removal and
thought that this project might be
the perfect test. 1 accepted the
restoration contract and finished the
hardware, and I went out to Los
Angeles to try it on the film. It
worked very well, and I ended up
doing the restoration and repairs.
with Bob doing the engineering.
Shortly atterward. myv company
struck a long term deal with MGM
to work on all of the properties
that they felt they could recover
the cost of and generate a reason-
able profit. MGM moved the work
directly into my studio facilities. 1
did The Wizard of Oz. Singin in
the Rain, Meet Me in St. Loitis, Yan-
—CONTINULD ON PAGE 214

ILLUSTRATION ANDREW SHACHAT
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Think about it. You spend hours tracking, editing, a few demo discs to pass around, the Ricoh RS-1420C
and mixdown on your projects. And, you've spent a is an ideal addition to vour studio.
small fortune on your mixing consolc,.mlkcs. tape T e T e L
recorders and all that outhoard gear. So why settle for CD-ROM recorder/reader. It zan read CD-ROMs at

just any CD recorder when you can get the best—the

_ ‘ quad speed (+X) and record them at 2N/IX. Ideal {or
new, very affordable Ricoh RS-1420C?

backing up soune files when a project is done, the

A thir¢ generation CD-R recorder and player, RS-1420C frees up your hard disk for the next jo»
the Ricoh RS-1420C is the true choice for music What's more, the RS-1420C can be used to digitally
professionals. The RS-1420C can write a CD at double bounce tracks frem a music CD to your hard disc ‘n
speed (2N) or single speed (1X). It sports a generous several different file formats.
2MB bulfer to ensure reliable recording across a wide The RS-1420C, an external model of the RO-1420C.

range of systerms . . . )
gt ol 5) is compatible wita hoth Intel- and Macintosh- hased

Making a one-off Compact Disc is easy when systems. It is very easy to use and affordably pricec.
the RS-1420C is mated with a Digidesign Inc. system*
such as Pro Tools, Sound Tools,
or Audiomedia " along with
Digidesigns MasterList CD
software.\Whether your applica-
tion 1s creating a master
for replication, or just burning

Internal mode:s are also available at lower prices.

Wan: to know more? Call

us o~ one of our distributers
The phone numbers are
listed below:

Photo shows the interal version, the RO- 4204

PSE READER SERVICE CARD FOR MORE INFO

I{D@@[H] CONSAN  opricassaser

STORAGE SOLUTIONS STONAGE SYSTENST AND SUFPPRICS

[-800-955-F11L1 [-800-229-DISK [-800-776-9215
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INSIDER AUDIO

SHORT CYCLES

HOW FAST CAN WE MAKE PEOPLE BUY INTO NEW TECHNOLOGY?

ichael Crichtor and I nearly

share a birthday, We were

born exactly ten vears and
six days apart. On top of thot, we
grow up in the same own. | think |
knew him. Though I'm not certain,
I'm told its likely that the all, oleas
ant library aide at mv elementary
school, whose nume was Michael
and who would get tie Dr. Seuss
hooks down from the top shelf for
me during those afternoons in the
first grade when Twas so bored that
my teacher threw me out of the
classroom, wus indeed the soon-to-
be-famous novelist and Hollvwood
honcho.

In high school. he was o basket-
hall star: | playved the bassoon and
rhythm guitar. We had the same
senior English teacher. whom
Crichton cites as one of his chicf in-
spiations as a writer. [ considered
the guy a pompous jerk. But what
did I know? Last vear, Crichton's lit-
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erary properties brought him $22
million. according 1o Forbes. Mine
didn’t. according to anvbody.

Crichton and I even lived on the
same block in Cambridge., perhaps
in the same building—he in the
late "60s while he was attending
Hurvard Medical School and learn-
ing why he didn’t want to be a
doctor, but getting the inspiration
for IR T in the mid-"80s when |
was working m software develop-
ment and learning that T would
never be a great programmer, but
finding inspiration to write comput-
erized Celiic tolk music,

Why do I bring this up? Well.
I've been thinking about Crichiton a
lot recently, as 1 find myself in-
creasingly disquicted over the ever-
aceelerating march of technology.
At the heart of a lot of Crichton’s
hooks is 1 warning that over-re-

BY PAUL D. LEHRMAN

liance on techrology. especially
that which is so new that we
haven't had a chance to assimilate
it and weigh its costs and benefits,
is extremely dangerous. Would that
I could say it as cloguently as he
does—aund make nearly as much
money at it

I am thinking particularly of an
carly Crichton Hook, The Terminal
Man. A computer scientist Iy the
name o Harry Benson hates com-
puters and has o nasty Gand utterly
fictional) form of epilepsy that caus-
es him to kill people when he s in
the throes of a seizure. A group of
doctors implant under his <skir a
computerized device that reads his
brain waves. It recognizes the pat-
tern that precedes an attack, and
when it detects that pattern, it sends
aitde jolt of clectricity to a plea-
sure-stimulatirg site m the brain,
breaking the evele and preventing
the seizure.




LIKE OTHER TOP PERFORMERS,
THE LONGEST LASTING BATTERY USES A STAGE NAME.

Around the house, DURACELL® batteries go by the name The Copper Top*. But on the job, the longest

y . lasting batteres answer to PROCELL" PFOFESSIONAL™ BATTERIES, PROCELL batteries are DURACELL" batteries.
- The Iongest lasting professional alkaline batteries you can buy. You get the same DURACELL performance. The same
PDURACELL cependahifity. The same DURACELL value, and more, because 2 ey Bt Wl

PROCELL Professional Batteries are specially prced and packaged for hehes ¥

i essicnal use. Now that", one act that': hard to follow. For more information Q U RAC E L I:

or a distributor near you. cll 1-800-4PROCELL. Ext. 35. PROCELL PROFESSIONAL BATTERIES
=

1 USE READER SERVICE CARD FOR MCRE INFO ‘ 1
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INSIDER AUDIO

The rouble starts when the comput
er that is monitoring the man-machine
interlace reponts that the jolts of pleasure
e starting to come closer and closer to-
gother. Crichton likens the process 1o
someone’s learning through hiofeed
bhack how 1o lower his blood pres
1he GUononice nervous sysien.
responsible for things like respiration.

S

heart rate and body iemperature, can be
taught in the same manner as the con-
scious mind. In this case the patient's
brain is learning to generate seizure pat
terns with increasing frequency. so that
it can get the resulting pleasure hits. The
curve described by the events over time
is ahyperbola. and its asvmptote, the
point at which the time between the
cevents diminishes to zero, Crichiton calls
tipover.” When that ocours, as vou can
imagine. all hell breaks loose, and
there's guns, women in peril, chases
through durk airplane hangars and
death,

What does this have 1o do with
audio? Well. the story popped into n
consciousness recently during a confer
ence | atended. The subject was DVD.
the Digital Video (or s it Versatile?y Disc

that promises 1o be the Next Big Thing
dina. Whether vou know anvthing
about it or not. there will he DVD hard-
wiare (il not software) in the stores by
the time vou read this, DT is supposed
10 replace VHS videotape. audio CDs
and CD-ROANIs with a medium that is
rivially more expensive 1o produce than
today’s CDs but can hold abouwt eight

times as much data. There are dozens of

issues surrounding DVD's launch: how
movies are going 1o be compressed.
how copyrights will be protected (not
that againh. whether plavers will be
backward-compatible with conventional
CDs.and how muliple plattorms will e
supported on one disc. just 10 name
few. On the audio side, there are ques-
tions of how nuny channels will bhe de-
livered. whan samipling rate(s) and word
lengthes) will be supported. and what
kind of digital compression will be used.
it any. These problems are doubly com-
plex because they have 1o he decided
hoth tor audio-only discs and tor audio
accompuanying picture

Now. undersiand that I'm not averse
o the idea of DVD. Cerainly, there's a
lot 1o be said for u video delivery svs
tem superior to VHS (although we've

had one for vears—laserdises—hbut
never mind that for now). The 600NB
limit on CD-ROM capacity. which
seemed so generous not very long ago
is now looking preuy shimpy. so a 3-gi
gabvie medium would be welcome. As
1o whether the market will support 560
minute record albums, or people will
Py premium prices for 6-channel sur
round versions of Steely Dan greatest
hits collections. remains o be seen

But I see trouble ahead. For one
thing. DVD seems to be designed trom
the get-go 10 be all things o all people.
and history savs that may not be such a
great idea. Look at any successtul ente
cinment technology introduced in the
last couple of decades, and vou'll see
that when it first came out. while it had
a definite market niche and solved a
specific problem and was casilv under
stood by the buying public. as time
went on it grew and developed in ways
unforseen 1o its originators. NMayhe
that's not the ideal way 1o develop weeh
nology. If vou don't at least try 1o pre
dict all the uses of a new rechnology
from the beginning, then vou'll never
sce whan limitations you'll bump up
against down the road. But it has
worked surprisingly well especially in

A BETTER

BETTER DE-ESSER

with ratio control.

weur CUT FILTERS

\ GAN LOW H FREQUENCY  THRESHOLD
4 % 0 10k - -1

: \ e a4y B0
m “09 z(“msl“n n“. -Qw
I 10 250 % 0k 0 m 4P 0 2
‘ wé | e ol l,&ﬂ‘\&l

DE-ESS

POWER!

e Ol e e
¢S
+ - w -

[

AN OUT LEVEL &

BETTER input section with |
ol

both mic and line (wireless)
inputs that can be summed together

MAN OUT

BETTER Signal-To -Noise Ratio : 97dB.

BETTER mic preamp

VOICE PROCE SSOR utilizing the SSM 2017 chip




an industry as dependent on consumer
aceepliance as ours.

For example, when the first FM sta-
tions went on the air. no one dreamed
of being able to broadcast in stereo. FM
worked just fine as it was, and when
stereo came along, it was an added
bonus. helping to keep the medium
vital for more than 50 years. When halt-
inch home video came out, its use as @
high-fidelity video (S-VHS) or audio
(VHS Hi-Fi, PCM-F1) medium was not
on anybody’s mind. Audio CDs gave
hirth to CD-ROM and Enhanced CDs,
and it was that birth that triggered the
explosion in CD manufacturing capaci-
ty that today makes the cost of making
a CD less than that of making a cassette
(now if only someone would tell this to
the record companies). It the propo-
nents of MIDI proclaimed in 1983 that
this clever little scheme for hitting a key
bere and hearing a synth play over
there would become a major factor in
console automation, synchronization
and signal processing. they would have
been laughed out of town. The Com-
pact Cassette begat the portable multi-
tracker: 2-inch videotape transports
were transmogrified into 16-track audio
decks; and the personal computer—the

accountant's best friecnd—somehow
evolved into the predominant tool for
artists in every medium.

So is the rush to cover all the bases
on DVD before it comes out really a
wise move? Will those who would pre-
determine everything about DVD before
it even exists kill the goose before it gets

DVD seems to be
designed from the
L]
get-go to he all things
to all people, and
L]
history says that may not
be such a great idea.
1o lay the golden egg? And the corollary
question that all this begs: Are all of the
companies who want to nake sure their
patented technologies and existing mar-
kets are protected when the new medi-
um appears going to make things so

confusing and so closed-ended that
consumers will never go tor it?

But that's not even the most impor-
tant question. What's really going to
make or break DVD is the time fac-
tor—whether there's enough time for
consumers to absorb yet another new
technology. Has it been long enough
since the last time we made them buy
into something altogether new that we
can get away with convincing them to
do it agairn? In an age when technolo-
gy development is not only accelerat-
ing rapidly. but the pace of acceeleration
itself is accelerating, T wonder whether
we're approaching a point where our
next move is going to leave behind a
whole lot of people—the very people
whom we ultimately need to pay for it

Already we're seeing races being run
among competing technology compa-
nies that are approaching comic pro-
portions. Generations of new products
are blurring into cach other. One major
computer manutacturer that last sum-
mier announced screamingly fast ma-
chines is not only not delivering them
vel, they arent even delivering the line
of hardware they announced before
that. Meanwhile. their competition has
announced similarly-spec’d products
and is representing them to the public

—CONTINUED ON PAGE 214
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And Other Truths About

8-Bus Recording Consoles

Get Back Jack. Get Real.

Have you ever seen a pro-studio recording engineer mess
with the cables on a console? Of course not. That's why
true recording consoles have their jacks in back. Look at
any cansole in any serious studio. Truth is, once the
console is installed there's no need to change the setup.
Like the TASCAM M2600mkIl — the next-generation 8-bus.
Available in 16, 24 and 32 input models, it looks clean,
sounds sweet and works the way you want it tc.

All Your AUXes. All The Time.
With 6 AUXes (2 are stereo), the TASCAM M2600mkil has
more AUXes than any other console in its class. But the
best part is — you can use all six — all the time. No other
console in its price range can make that claim. That means
you can use more effects, set up multiple independent
stereo headphone mixes and have more flexibility. No
limitazions. And no repatching.

Get Out! Direct or With

The Group.

A true sign of a recording console is direct/group switching.
That's what makes recording with the TASCAM M2600mkli
so smooth. Think about it. Send any signal direct to tape
or disk by pressing one button. Or, send a group of signals
direct to tape or disk just as easily — no patching here!
You'll never have to crawl around or mess with your cables
agair. Spend more time recording and less time figuring
out how.

The Features Demanded

by Pros.

The M2600MKll has everything a great recording console
should have — and more. It's an In Line configuration with
flip switches. And you get your choice of balanced
(+4dBm) and unbalanced tape ins and outs. Phantom
power (48V) switchable in banks of 8 channels. And an
optioral multi-process meter bridge so you can keep your
eyes or the board — and not your recorder. Plus, a semi-
parametric split EQ on every channel and it's ready for
automation using any of a number of third party packages.

b
Double Reinforced
Dual-Ground System

Maximum
Headroom

Increased range of mic amp trm
control down to OdB accommodates
+4 signals without using the pad -
imprcves signal to noise ratic

extremely heavy gauge winng, and
enhanced electronic:. yrelds greater
headroom and improved sound quality.

Wider ground line pattarns on the PCB,

Watch it. Do Those Switches
and Knobs Wiggle?

Before you buy an 8-bus censole check out the quality.
Knobs and switches that wiggle are going to be a problem.
For example, check out the contrals and faders of the
M2600mMklt. No play, no wiggling. You can fee! the quality.
Feel those smooth long throw 10Cmm faders Clean. And
check out the ergonomics. Even the largest fingers will fit
between the knobs. Try that on others!

Use A Solid Heavyweight.

TASCAM has built more recording consoles than any other
manufacturer in the world. We kncw how to ku ld a quality
product that will last. The M2600m«ll is a solid console. You
can feel the difference just trying to lift it. Just compare it
to the less serious lightweignts on the market. Plus it comes
with an extra heavy external power supply that delivers
more headroom than anything else in its class. Just what
you expect from the leader in multitrack record.ng

Get Smart. SmartSwitches™

The difference is in the design. This is a serious conscle Take
a look and you'll notice the aesign touches
that distinguish the M2600mkll as the
next-generation 8-bus console. Like
TASCAM's exclusive self canceling and
two-tone SmartSwitches — for protection
from redundant operations and visual
confirmation of all button positions at a
glance. Quite a hassle on others!

Great Sound.

The Next-Generation 8-Bus.

The real truth about a recording console is sound. With
Absolute Sound Transparericy™, high-end m.c pre-amps,
ultra low-noise circuitry, and high-output op amps, the
M2600mkll is amazingly quiget, absclutely trarsparent and
perhaps the best sounding console under $20,000. And
starting at only $3,199, it's truly the sound decision for a
next-generation 8-bus recording console. Put it on your
shopping list today.

Dedicated

Semi Modular Component
Indicator Lights

Construction

Each SOLO and MUTE switch includes
individual indicator hghts so you are
assured of their postion at all imes. Na
second guessing.

A more expensive igher quality sermi-
modiilar design with 8-charmel modular
sections m:akas the

M-2600mkil cavier to service.
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THERE IS NOTHING QUITE LIKE THE SOUND
of a great string section or orchestra. A magic
performance of a great symphony. or a con-
certo or chamber piece can be every bit as
powerful as any inspired rock, R&B or jazz
tne. Additionally. since the advent of popular
recorded music, orchestras and string sections
have been used o elevate the emotional deliv-
ery of untold numbers of pop recordings and
live performances. In some cases. the integra-
tion of symphonic or chamber elements to a
hand track has been little more than sweceten-
ing. In other cases. like The Beatles™ A Day in
the Lite.” for example, it has been an essential

RICK CLARK

part of the composition’s integrity.

For this Jixapplications feature. we talked
to experts who have recorded orchestras and
chamber groups for classical music projects as
well as those who have primarily worked
within popular music contexts. and given them
space to share some important ideas on how
o do it right. Our thanks o all of the partici-
panis.

MILAN BOGDAN
Milan Bogdan is one of Nashville's finest engi-
neers. He is also owner of the Emerald Stu-
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dios. one of Music City’s premier recording fa-
cilities. Both of these statements are quite sig-
nificant in a city loaded with hundreds of
studios and engineers. Besides recording many
TV and film orchestral dates. Bogdan has done
string sessions for many of country music's
finest artists. as well as many great R&B dates
for Motown artists like Marvin Gave, Diana
Ross, The Temptations and others.

“There is a ot to cutting strings.” he says, =it
isn't just setting up the microphones. It you
wiant o do it right, it takes a lot of time, and
the setup is critical. You have to know the
room vou are in and its characteristics. Is it
heavy at 100 cvcles and should you turn that
down? If so. then vou don't want to put the
lower strings in that arca of the room. because
it will muddy the whole thing up. It is the
technique of listening to the whole room and
then knowing where to stick the imicrophones
and the instruments in that room.

“sometimes we will dampen the room
down. We might put carpet down on the floor
if i's too live. My preference, however. is for a
live-er kind of room. Even though 1 like a live
room, phasing can be more of a problem.

You may encounter retlections coming back
from o wall that mav be almost as loud as the
original source signal. You can get an echo ef-
fect that causes the strings to lose their pres
¢nee. That now comes into the microphone
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technigue of where and how tar away it is from
the instrument

“Ommni microphones are alwavs the flauest
and the best-sounding and more prefesable than
a cardioid pattern. In some instances, [ would
have 10 switch to @ cardioid pattern 1o knock
out some of the reflections in the back. if they
get oo loud.

There's more to
cutting strings than

just setting up the

microphones.

“To me. the high-voltage mics always sound
better than just the phantom-powered mics
That's why [ like the Neunmunns—the 47s. 67s
ind 87s. and the high-voltage B&Ks and
Schoeps mics with the power supply on the
Toor. The 1000 Series high-voltage B&Ks. espe
cially for violins. are magniticent. They are
mind-boggling. They are probably my favorite
tor miking the room and miking the strings

"For smuller sections. it obviously is a small-
er. more intimate sound right away. Usually. |
will mike each instrument by itsell and get a
closer. more up-front. present kind of sound. |
will usually vse a couple of B&Ks in the room
I'm paying more aitention 1o cach individual in-
strument than Tam to twe overall room sound.
When there is less ol a phasing problem. then it
is casier 10 muke the whole thing work

“For solo cello. | like 1o use an Audio-Tech
nica 404 1A T would mic it fairly close. but that
would depend on the room and how live it is.
I would mic it fairy close 1o the large part of
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the body of the instrument. because
that mic is so bright.

“For bass fiddle. T would use a 47
tube and put it toward the body in
front of the instrument. either slightly
below or slightly above where the bow
is actually touching the strings.

“For violin. I usually mike overhead.
but there is also certain amount of
sound that comes from under the in-
strument itself. It depends on what
vou're trying to get. You get a fuller
sound underneath. If you are miking
trom both sides, the producer might
say, ‘T don’t like that [bow-side sound|
It's 100 scratchy.” A lot of times, it isn'l
that it is too scratchy—you're just get
ting too much of the bow. So [ just tum
that mic down and bring the other one
up. All of a sudden the producer likes
it, and I didn't change the EQ and 1
didn’t have to change the mic.

“I very seldom EQ strings as |
record. There is no way to duplicate
that. I would rather put some on later., 1
am so busy dealing with the mix and
the blend and the phasing that T don't
have time to screw with the EQ. That's
why I pick good mics and just do it
right that way.”

RICHARD DODD
Since the early "70s. when he was
recording hits like Carl Douglas” "Kung
Foo Fighting.” Richard Dodd has
worked with music luminaries like
George Harrison, Roy Orbison. Boz
Scaggs, Wilco, Robert Plant, Traveling
Wilburys, and Tom Petty & The Heart-
breakers. Dodd won a Grammy for his
work on Petty's solo album Wildflow-
ers. He has also garnered extensive
string date experience on both sides of
the Atlantic. Dodd's favorite string
recording environments are Lands
downe. CBS 1 and Abbey Road 2, all of
which are in England. During the inter-
view, Dodd shared many thoughts on
mic selection and placement; but in the
end he felt that his contribution to this
feature should address the psychologi-
cal aspects of string sessions.

“There are so muny factors, other
than the technical side, that make for a
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good string sound or recording. To
focus on the method of recording
strings and just talk about microphones
and that sort of stff would be very re-
miss. If there's an art for me, it's in en-
couraging the people to be at their
best, which gives me an opportunity to
be at mine. That's the only art involved
really. The rest of it is a series of choic-
es. very few of them wrong. The mi-
crophone is almost irrelevant. In fact, if
mics were invisible, it would be the
best thing in the world.

“Nevertheless. if you have a pretty
good quality microphone. used in a
pretty conventional, orthodox manner.
it is hard to mess things up. if all the
other factors are right. Sometimes peo-
ple can drop into a session while you
are recording a big 60-picce orchestra,
and it will sound amazing. and they
think you're great; but wruthfully it is
sometimes easier to record that orches-
tra than recording a solo guitar and
voice. Itreally is.

You have 30-odd string players out

learned that, from the fact that when it
was raining it sounded better than
when it wasn't. It just obviously perme-
ated the whole air-conditioning system.
Not having air-conditioning helped, be-
cause it wasn't de-hungditying.

I ulso think it adds more of a psy-
chological cffect than anything. If you
see someone taking care, it impresses
vou: just as much as if someone doesn’t
care, it impresses you in a negative
fashion. There is a comfort factor as
well. If someone isn't comfortable. then
they aren’t going to play well. So im-
posing the humidity was a good thing:
it made people think that you cared
and in turn would give vou an edge.

“There are numerous string record-
ing tips. in terms of indoctrination, 1
could share. My first session around
string players happened when I had
heen assisting about two wecks. Unbe-
knownst to me, the engineer had
arranged for the lead violinist to teach
me a lesson that T wouldn't forget. He
told me that you must walk carcfully

If there’s an art for me, it's in encouraging

people to be at their best, which gives me an

opportunity to be at mine. —Richard Dodd

there, and it doesn’t matter if three of
them don't play all of the time. The
spectacle and what they produce can
he quite amazing. It really comes down
to the caliber of musician—I can’t enr
phasize that enough—and that musi-
cian having something worth playing,
and the person next to him doing his
job. too. If they respect the feader, and
if they respect the arranger, and they
don’t mind the music—it's very rare
they are going to like it in a pop com-
mercial world—then yvou're on to a
good thing. Give them some fun, and
compliment them. Evervbody likes that.
After all, theyre human and there's a
lot of them in an orchestra,

“Here's one little tip to make things
better. T used to go around the studio,
especially in the summer in England.
when it was dry, and spray the room
with a spray gun like the kind vou use
for plants, before the musicians would
come in. I would go around and souak
the cloth walls, and the humidity would
gradually leak into the room. It just
made things better. 1 found that T pre
terred the sound of a wet, humid envi-
ronment to a diy environment. [ think it
makes the sound more sonorous. |

when you walk around the players and
the instruments. Make your presence
felt. Speak firmly and clearly so people
will know you are there; and don't
creep up on anyone, because some of
the instruments they are holding are
worth thousands and thousands of dol-
lars. You don’t want to have an acci-
dent. So the engineer set mie up to
adjust a mic on the first fiddle at the
leader’s desk. and 1 had done every-
thing he had told me to do. As 1
stepped back to make my final tweak
on the microphone, he slipped an
empty wooden match box under my
foot. The sound of crushing wood
under my foot is something you never
forget! It was very clever and a good
cducation. You can tell people all you
like about being careful. but there is
nothing like that adrenaline rush of *Oh
My God. there went my career, before
it's started.” You remember things like
that.”

ELLEN FITTON

Ellen Fitton's recording career has
ranged from R&B (Chaka Khun.
Dionne Warwick, Bee Gees), juzz
(Wynton Marsalis) to rock (Firchouse),
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but her most extensive credits are in
the classical world. Fitton has secorded
the Chicago Symphony, the Philadel-
phia Orchestra and the New York Phil-
harmonic, as well as artists such as
Jessye Norman. Yo-Yo Ma and Kath-
leen Battle. Among Fitton's favorite

places to record strings are Royce Hall
in L.A., Myer Hoff in Baltimore and
Symphony Hall in Boston. For the past
five years, she has been working as an
editing and recording engineer at Sony
Studios in New York. On the day we
interviewed her, Fitton was wrapping
up editing work on a project with vio-
linist Isaac Stern.

“Classic music is all editing. It in-
volves hundreds of takes and hundreds
of splices. That's how classical records
get made. You usually are talking about
maybe 200 takes for the average
record, but we just did 15 Christmas
songs for a Kathleen Battle record and
there were 2,000 takes. When | say
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‘take,” it's not complete start to finish
recordings of all of the material. It's lit-
tle inserts and sections. There might
only be several complete takes. Then
they record a section at a time, or 4
movement at a time, or there might be
a series of bars that they play eight or
nine times till they get it right. It's that
sort of thing,

“The function of the producer in a
classical record is kind of different than
a pop record, because they're really sit-
ting with the score, listening to cach
take and making sure that each bar is
covered completely by the end of the
session or series of sessions. They have
to make sure they have all the right
notes that they need, and then they
have to come up with an edit plan to
put it all together. There's no drum ma-
chine or sequencers. So that's how clas-
sical gets it right.

“The producer has to keep track of
tempo, pitch, and how loudly or softly
the orchestra played each section. The
producer also has to know that if the
orchestra plays the piece with a differ-
ent intensity, then the hall reacts differ-
ently. When that happens, the takes
don’t match.

It is important to familiarize oneself
with the piece of music being record-
ed, so you will know instrumentation-
wise what you have, how much
percussion there is, and are there any
little solo bits by the principals in the
orchestra. Then you start laying out mi-
crophones. We prepare a whole mic
list before we go wherever it is we're
going. We take specific microphones,
specific mic pre’s out with us when we
go. All the recording is done on loca-
tion, in whatever hall we choose, and
we take all of our own gear with us.
Tape machines, patchbays, consoles,
everything gets put in a case and
packed up and taken with us,

“For the most part, you want a fairly
reverberant hall, but you don't want it
so reverberant that it starts to become
mush. A good hall should have at least
a couple of seconds of reverb time.

“Normally what we have is a main
pick-up. which is usually what we call
a tree. It contains three microphones
set up in sort of a triangular form and
they are usually just behind the con-
ductor, about 10 feet up in the air,
Some are 8 feet, some are 12; it de-
pends on the hall, We use B&K's 4006s
or 4009s because they're nice omnis
that are real clear and clean. They have
a nice high end and give you a good
blend.

“The goal with classical recording is
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to try to get it with that main pick-up,
and the input from all the other mics is
just icing on the cake. If you end up in
a really bad hall or a hall you don’t
know, then you end up using much
more of the other mics.

“Our primary machine is the Sony
3348. It is a great machine and it takes
a lot of abuse. It's nice to have all of
those tracks there if you need them.
We also do a lot of 20-bit stuff that re-
quires additional tracks. Twenty-bit ma-
terial takes up more than a single
channel. It takes two tracks, because of
the way the bits are broken up.

“We have also been using PCM 800s
of late, more for cost reasons than any-
thing else. They are great for the small
chamber dates, when we just need six
or eight tracks. If we need 12 tracks, we

will then take two machines and lock
them up. It is easier cartage-wise, and
the tape stock is cheaper. They are a
nice alternate to the 3348."

BUD GRAHAM

Over the past 30 years, one of the most
highly regarded engincers for sym-
phonic recording has been Bud
“Buddy” Graham. Graham has record-
ed many renowned orchestras
(Philadelphia, New York, Cleveland,
Boston) in a number of the world’s
greatest concert halls. Graham, who is
now retired, has earned six Grammys.

“My feeling about string miking is
that it’s quite different than normal
‘pop’ miking. I like to mic from much
more of a distance. It's a question of
taste. My feeling is that if everything is
miked close, the strings are kind of
piercing and sharp. 1 prefer a mellower
string sound. Again, it's a classical
sound as opposed to a pop sound.

“I like the natural room ambience,
but I am more constrained by a good
or bad hall. It you are miking close,
and it is not a good hall, you're not re-
ally hurt by it. If I'm miking at a dis-
tance and it's a bad hall, it's going to
sound bad. It has to be a good hall for

my type of miking to work. It has to
have ambience. and it has to have a
high ceiling.

“Some of the great halls—Carnegie,
the Princeton University Hall, the Con-
certgebow in Holland—are hard to get,
because they're booked well in ad-
vance. You have to book many months
in advance to get a good hall.”

When Graham uses close mics, he
favors B&K 40006s for violin to cello. For
bass, timpani, French horn, tuba and
other brass, he likes TLM170s, which
he feels are great mics for darker
sounding instruments. For vocal chorus
and harp, Graham chooses MK4s.
KM140s, he believes, work well for per-
cussion.

Though Graham has done many
projects that involved a combination of
many close and distant mics, he feels
that the proper application of a minimal
number—Ilike a couple of omnidirec-
tional mics placed out front—can
achieve the most ideal results.

“On occasion, it sometimes works
very well to work with two micro-
phones, usually placed at 7 or 8 feet
behind the conductor with the two mi-
crophones placed at 7 or 8 feet apart.
Depending on the hall though. it might

oemeek the word is out!

Joe Meek's conuributions in the mid 1960's revolutionized
the recording industry and made him a legend. Joe's unusual
production techniques pioneered the way music is recorded
today. Now, 36 years later, joemeek is making history once
again. Find out why the industry professionals are calling the

JOEMEEK TUBE CHANNEL

Tube mic pre, mano Joemeek compressor .
enhancer and gain make up $2499

JOEMEEK PRO CHANNEL

. Mono mic-pre, compressor and entancer $499
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73 Madison St. * Torrance, CA 90505
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DISTRIBUTED EXCLUSIVELY By

new Joemeek products the most sought after retro devices
on the market today. Oun apia:eofllism for yourself
as these producis are sure to become classics

I'mt in Heaven, Michael Molinds ~ Electromie Musician july 1996

It's Spectacular, Zenoo Schoepa ~ EQ, Full Review, December 1995

JOEMEEK STUDIO CHANNEL
Mono mic-pre, compressor and enhancer $949

JOEMEEK STEREO COMPRESSOR
2 channel photo-optical sensing compressor $1,999

joemeek@amhsales.com
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selling power ampe”?

Popular wisdom says “don’t change the
recipe when you're making good biscuits.”
The reason the CS"800 has remained
dominant for over twenty years is that
we've only changed it a few times and
when we did, we knew what to throw out
and what to keep.

What to Keep

The new CS800S uses metal (TO-3)
power transistors, because plastic devices
just don't deliver equivalent thermal

-

performance.
While metal
devices can be
used right up
to silicon
junction
failure, plastic
devices
degrade 50°C
(90°F) sooner.
This margin of
“thermal
headroom”
can be the difference between a really loud
finale and something more final.

instead
of

10— Y ...

¥

Oops... Your amp with plastic transistors
just blew up’

Books have been written about thermal
management, but it all boils down to three
things: air flow, heat sink area, and A T (the
difference between the heat radiator and
ambient air). The CS 800S uses a unique
“parallel flow" heat sink alignment so every
transistor receives the same cool
temperature air for optimum A T.

With two variable-speed 32 CFM fans
cooling hundreds of square inches of heat
sink area, and metal (TO-
3) power devices (in the
air stream), the CS 800S
will play very loud for very
long (years - not minutes
or seconds).

The audio amplifier section
uses proven Class A/B
ultra-linear complementary
topology with several
improvements that further
reduce the distortion/noise floor
even lower than the already
“audiophile quality” CS 800X (40
v/usec, <0.03 % thd, etc.)

Very
carefully!

Our exclusive output circuit design (patents
pending) completely compensates for
amplifier output impedance. We
conservatively spec damping factor at
1000 but it is only limited by component
tolerance.

Modular inputs and outputs provide
flexibility in configuring the CS 800S for
your application. Binding post, or Speakon®
outputs, it's your call. A clever input circuit
accepts anything from XLR balanced line
tevel signals to single-ended speaker level
signals. Caution: don't try this with a non-
CS amplifier; speaker level input signals
will fry most amps on the market today!

The MONITOR Magazine 1s a publication hilled with the latest intormation musicians want to know To receive 4 issues foc only
$5 (pnce good in U S. only) send check or money order to: Monitor Magazine. Peavey Electronics Corporation
11 A Streel. Mendian MS 39301 « (601) 483-5365 + Fax (601) 486-1278
hitp 7 www paavey.com * AOL Keyword. Peavey * CompuServe: Go Peavey «

1996

(S READER SERVICE CARD IFOR MORE INFO

DDT" - A fast-acting limiter, triggered by
clipping or current limiting, which prevents
speaker/equipment damage, is probably
our most copied feature. Only Peavey
Electronics offers “true” DDT. (U.S. Patent
#4,318,053)

20
e the customs inspector didn’t

expensiv
belleve the deciered vaive. Fi , several faxes
later, we convinced him he could actuaily buy one
for the stated price and got on with the Ing.

What to Change

The new CS 800S is two rack spaces high
and weighs only 23.5 Ibs! The CS800S
wasn't lightened by using a smaller power
transformer and fewer output gevices on a
"trick" heat sink. We used our years of
digital and "switchmode" experience to
develop an advanced high frequency
power supply. More than just a
replacement for the old heavy iron
transformer, intelligent load and thermal
sensing dynamically interact to provide
more power, longer, and more reliably than
previous approaches.

This, combined with our more than 30
years of experience building the most
reliable solid-state amplifiers in the world,
allowed us to redesign the whole amplifier
from input to output, merging the best of
the old with the best of the new to deliver
1,200 watts of superior performance
without breaking your back or your
pocketbook. The CS800 just keeps getting
better!

LENEY



he 12 1o 15 feet high.

The placement and focusing of the
microphones is important. At one time.
an engineer said to me. “What differ-
ence does it make. because voure

using omnidirectional microphones.” [
said, "Well veah, but it may be only
omnidirectional at centain frequencies
The focusing is extremely important. It
isn’t just something that vou put up and
aim in the general direction of the or-
chestra. It huas 1o be properly focused.
or vou will get 1oo dark of a4 sound

“In order 10 focus. T would focus be-
tween where the first and second vio-
lins meet on the left side. T would iy to
aim it down so it was kind of cutting
the strings in half, between the first and
second violin, The one on the right side
would be doing the same thing, aimed

S0tnd o2

2409

now
$299

't

|

where the violas and celli would come
together. The teakage from the brass
would come in and give it distance and
provide a nice depth view. If T aimed
oo tar back, then the strings would get
dull and they would lose their clarity. It
mayv also get more brass than vou
wanted. By focusing the mics at the
strings. with the brass coming in. it
gives the recording a lovely depth of
field.

“I found that when the two nics
work. you can hear the difference be-
tween where the first horn and the sec
ond and the third is. with the first one
being slightly left of center. The second
one would be lett ot that, and the third
one being left of the second. It gives a
wondertul depth and spread

“T once heard a CD where the horns
sounded like thev were not plaving o-
gether at all with the orchesira, It was
1 recording where all these muliiple
microphones were used. Every one of
them came at a difterent time factor. so
that what actually happened was that it
sounded like a badly performing or-
chestra. Actuallv. it was hecause of the
lack of clarity that was created by all of
this leakage. You were hearing the in-
struments coming to the picture all at

ditferent times. The problem wasn't the
orchestra. 1t was the miking process.

Though muny engineers sull favor
analog for recording. Graham fecls that
digital is more than fine and just re
quires a litde re-thinking as concerns
mic placement 1o achiceve a warm
sound. “Digital is a cleancer medium
than analog. and now that we're using
20-bit. there is a noticeable difference.
Anadog is like a window that has a linle
hit of haze on it. When vou put it to
digital. vou clean up that window and
it gets 1o be a litde too crisp and sharp.
We then learned that we had 1o change
our techniques a little bit. What we had
10 do. when we started moving from
analog to digital, was 10 not mic as
close. As a result, the air did some of
the softening or mellowing that analog
would do.”

TONY VISCONTI

A record producer for nearly three
decades. Tony Visconti was born in
New York Citv, but his career was nur-
tured in the UK beginning in 1967, Vis-
conti is the rare studio person who is
equally at case producing or engineer-
ing. arranging for orchestral instruments
or even working as a back-up singer.
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104 Aphex Aural Exciter® with Big Bottom®- 2 channel
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108 Aphex Easyrider® Compressor - 2 Channel

104: Bigger, deeper, fuller boss. Extended, natural
highs and greater presence. Get mote sound fram your
system withaut increasing peaks. Individual fracks ar an
entire mix will ‘jump’ from the speakers.

105: The Logic Assist makes this gate the most accu-
rate and easiest to use in the world - na false tiggering,
dlicking or chattering. The propriefory Aphex VCA 1001
ensures total oudio transparency.

106: Invisible. This outomatic campressor is so trans-
parent that some people think it isn’t working!
Effortlessly maintain perfect levels without having to
canstantly adjust ratio, attack, release and threshold.

107: The award winning, #1 selling Tubessence mic
preamp is the perfect marriage of solid state and vacu-
um fube circuitry. Upgrade the sound of off your mics
with uncolored deail, presence and warmth.

These products are covered by one or more of the following U.S. Patent numbers: 4150253, 5359665, 5334947, 5450034, 5424488, 5483600.



His credits include ten David Bowie al-
bums, ten T. Rex records, three Thin
Lizzy discs and three by the Moody
Blues. He’s written orchestrations for
many of the groups he’s produced, as
well as for others—Paul McCartney’s
Band on the Run is just one example.

“Recording strings is a huge subject.
It must be looked at as both a record-
ing technique and a writing technique.
I heard a string quintet sound enor-
mous at Landsdowne Studios in Lon-
don in the late '60s. 1 asked Harry the
engineer how he managed to make
them sound so big and he humbly
replied, ‘IU's in the writing, mate!” That
was probably the biggest lesson I've
ever learned about recording and writ-
ing for strings. I've also heard big-bud-
get string sections sound small and
MIDI-like due to the unimaginative
writing of the novice arranger. 1 also
must stay with strings in the pop/rock
context because there are certain things
that apply here only and not in the
classical world, of which I have very lit-
tle experience.

“The violin family—that includes the
viola, cello and bass—have a rich clus-
ter of overtones that make them sound
the way they do, and there are many

ways of enhancing these overtones in
recording. When used in a pop context,
the huge hall and sparse mic technique
of the classical world won’t work with
the tight precision of a rock track. Es-
pecially nowadays, when we're getting
fanatical if our MIDI strings are two
ticks off center. The reverberation of a
huge room is often anti-tightness. Re-
cently I did some live recording in a
large London room with a singer, also
playing piano, accompanied by a 40-
piece, scaled-down symphony orches-
tra. When I counted in I had to leave
off the number ‘four’ because the re-
verberation of my voice leaked onto
the first beat of the song. I know it's
every engineer’s dream to record
strings in a huge room, but no matter
how huge the room is, artificial reverb
is added in the mix anyway. Recording
pop or rock is not reality! You could
never record a loud rock band and a
moderate size string section in the same
room anyway.

“Ideally I like to work with a small
section consisting of minimally 12 vio-
lins, four violas, three celli and a dou-
ble bass. I like them to be in a room
that would fit about double that num-
ber of players, with a ceiling no lower

than 12 feet. I have worked with the
same size ensemble in smaller rooms
with great results too, because the re-
verb is always added in the mix any-
way. But the dimensions of the room
help round out the lower frequencies
of the instruments. 1 like to close-mike
to get the sound of the bow on the
string. If a string section is playing to a
rock track you must hear that rosin! So
I will have one mic per two players for
violins and violas, always top-quality
condenser mics. For the celli and bass,
I prefer one mic each, and aimed at
one ‘F” hole and where the bow touch-
es the strings. Then I place a stereo pair
above the entire ensemble to catch the
warmth of the ensemble, and I use
these mics about 50 percent and the
spot mics 50 percent in the mix. If I
record a smaller group I use more or
less the same mics. A string quartet gets
one mic each, plus the stereo pair for
the ensemble sound. If I had a larger
section I'd use one mic per four violins,
etc. Of course with lots of mics a phase
check should be carefully made—it’s
the same problem as when you are
miking a large drum kit.

“In a perfect world I love to record
each section on a separate track, divid-

atiaipricelyouwon tihelieve

Is there really a
tube in there?

When Tubessence® was first introduced
with the Mode! 107, some people had trou-
ble believing that it was a real tube gain
stage. Skeptics say, ‘It's a tube simulator’,
or 'It's a starved-plate amplifier’. or ‘The
tube's not in the audio path'.

The "Reflected Plate Amplifier”

(US Patent #5450034) is a true vacuum
tube circuit which has the desired charac-
teristics without the heat, weight, fragility,
sonic variability, short life and high fre-
quency roll-off of conventional tube
designs.
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ing the violins into two sections, and
the ambience on separate tracks, too.
Often [ have fewer tracks than that, and
sometimes only two tracks are left for

the entire string section. Then it's a

careful balancing act with more lower

strings in the halance than what ap-
pears to be normal. When using strings
with a rock track. there is a lot of com-
petition in the low end and the low
strings seem to disappear.

*I don’t approach strings as some-
thing from another. more aesthetic
world. If strings are 10 go over a tough
rock track then they must be recorded
tough. I've seen many a cool rock engi-
neer intimidated by the sight of a room
full of middle-aged  players and
$30,000,000 worth of Stradavari. If the
track is loud and raucous then the strings

should be recorded likewise. It's also
quite appropriate to record with a fair
amount of compression so that the ener-
gy matches that of the guitars and bass,
which are also stringed instruments.

“Ieadphones also changed the way
strings are recorded. When I first started
writing for strings in London, the play-
ers refused headphones. 1 had to wear
them and conduct furiously to keep
them in time. Often we had to play the
backing track in the room through a
speaker for them. which would lead to
leakage problems, which was some-
times a blessing on the mix, but often
not! In the early 70s. the vounger string
players knew that their elders were ul-
ways chronically behind the beat, and
so they invented’ the technique of lis-
tening 1o half a headphone—the right
ear is listening to the track and the left
ear to the fiddle.

“A final word on professionalism
when recording strings: A room full of
string players is very. very expensive.
Each player is being paid hundreds for
three hours’ work. You should set up
and test all mics and headphones the
night before or at least two hours be-
fore the session. String players usually
start arriving an hour before the session

time, and you don’t want to be setting
up with 20 temperamental musicians
underfoot (not to mention the odd vio-
lin, which is very easy to step on). With
mic stands, allow room tor bowing (the
right elbow). Give cach two players
one mic stand to share. Check for
squeaky chairs and replace them! Be-
cause you have to get a sound very
quickly on such an expensive section,
ask every section to play the loudest
section of the arrangement several
times. In other words. if you are using
three mics for six first violins, have cach
pair of players play separately from the
other four. When your mic levels and
EQ are achieved—EQ the first mic and
match the other two with the same set-
tings—ask them all to play at once to
check that the three mics are truly cap-
turing six musicians equally. These are
mixed to one track. so get it right! Then
do the same with the rest of the play-
crs. This should take about ten minutes
tops, and then you can get on with the
pleasures of recording 20 highly trained
experts!” ]

Rick Clark is a Nashville-based 1weriter,
producer, musician and barbecue
CONNOISSCUT.
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The New FBX-2020 Dual Feedback Exterminator.

The Latest Innovation in Automatic Feedback Control From Sabine.

The industry standard in automatic feedback control just got better.

Introducing the FBX-2020 Dual

Feedback Exterminator, with 20 FBX filters, 20-bit digital resolution, and yet another engineering

THE PERFECT VISION OF

breakthrough from Sabine:

ClipGuard™ adaptive clip level control, which means the FBX-2020

accepts input signals up to 27dBV without clipping, increasing the effective dynamic range to 112 dB.

FEEDBACK CONTROL

The FBX-2020 is unmatched at eliminating feedback. Super-narrow, constant “Q” FBX filters are
automatically placed directly on the feedback in less than a second (typical), so you get:

More gain before feedback (6 to 9dB typical)
Increased clarity and intelligibility

Fast setup — less than a minute per channel

Not just a setup tool — eliminates feedback during program

209179

©1996 Sabine. Inc

*FBX and FBX Feedback E

Have you been waiting for the ultimate FBX? This is it.
less money than ever before.

i of Sabine, Inc., and are the brand names ol its line of automatic feedback controllers
Covered by U.S. Patent No. 5.245,665, Auslrahan Pal ant No. 653,736, and Canadian Patent No. 2,066,624-2. Other patents pending

USE REALNR SERVICE CARD TUR MORE INFO

SABINE

And all this for
Call for a demo of the FBX-2020 today.

ADAPTIVEVAUDIO

MADE IN USA
www.sabinginc.com

Tel: (904)418-2000
Fax: (904)418-2001
Fax-Back Product Info:
(904)418-2002

Alachua, FL 32615-8544 USA
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music
thunder”

“excellent
st_ereo i
imaging”

“The linear ATH-M40s are engineered to give you the:
flat, honest truth. The bass-enhanced ATH-D40s are
geared toward bottom dwellers who want to hear the

music thunder. Both models do their jobs extremely wall. ..

I'm sold. I'm keeping these cans and ordering more!”’

Michael Cooper, Electronic Musician, March 1996
Excerpted from “Audio-Technica ATH-M40 & ATH-D40"

é\When it comes to performance, both sets of phones
produce a smooth but highly detailed sound with
excellent stereo imaging and good bass extension. ..
[They] are extremely capable and nice soundimg
headphones.”

Paul White, Sound On Sound, August 1995

Excerpted from “Audio-Technica ATH Studiophones”

rain-
liquidizing”

Now! New “fs” models
with field-serviceable
earpads, elements
and cables.

“clean
and
powerful”

éiThe M40s exhibit an accurate blend of LF, mids and
HF elements the bass is tight and well-defined, and the
highs nave a rice sheen that’s crisp rather than brittle.
The D40s exnibit similar midrange and HF response,
and .. have a substantial bass boost in the

80 to 120 Hz range.”’

George Petersen, Mix, May 1996

Excerpted from “Audio-Technica Studiophones”

%The D40 ard M40 performed well with an excellent,
cdlean and pewerful sound, with spacious and detailed
stereo imaging... The headphones are rated at a
maximJr inpw: power of 1,600 mW at 1 kHz, delivering
up to a brain-liquidizing SPL of 132 dB.”

Christopiner Holder, Audio Media, January 1996
Excespted fram “Audio-Technica ATH-M40 & ATH-D40 Studiophones™

audio-technica.

Audio-Technica U.S., Inc., 1221 Commerce Drive, Stow, Onio 44224 Tel: 330/585-2600 Fax: 330/686-0719 E-mail: pro @ atus.com
Audio-Technica Limited. Old Lane, Leeds LS11 8AG England “eli 0113 277 1441 Fax: 0113 270 4836
Excerp*s reorintad with the permission of the Puklismers: € 1995/1¢96
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DSP engine responsible for
the exceptional sonic
qualities found in today's
ProR3 and REVS00.
Costing thousands less than
comparable unis. the ProR3
(S1599) and the REV500
(S500) also feature 32-bit
digital sound processing
power coupled with high
performance 20-bit A/D and
1)/A converters. Amazingly.
both Yamaha reverberators
were developed for
professional use and provide
tremendous digital signal
processing power and
flexibility at affordable
price points! Could
the same be true of their
Atlantian prototype?
“There’s no doubt that
the continent was pulverized
by a powertful reverbera-
tion.” said Gourd. ~“We
believe a built-in sound
source like that found in the
REV300's audition bution
was the cause of the blast.
A tlick of the audition
button—which triggers its

internal drum sounds and
allows the user 1o preview
reverb settings—coupled
with an overwhelmingly-
powerful seiting and there
was nothing left of Atlantis.
However. there was a record
of the event: reverberations
of "I Will Survive echoing
for centuries on dance floors
across the globe.”
Hopelully. modern civiliza-
ton will learn from the
mistakes of the past and
adhere 10 the historic

teaching: “disco sucks.” Rev500

Tips For Sending Your Teen To College

Your teen can henefit from a college survival kit that has all the essentials. including a Yamaha acoustic guitar
startup package and a case of macaroni and cheese. according to the Manongahala Institute of Dining Commons
Administrators. “This is a great guitar kit for aspiring folkies. It comes complete with the F310 acoustic guitar. a

IQUITOS. Peru— Members of an
Amazon jungle tribe have worshiped the
Yamaha O3D Digital Mixing Console for
centuries— even though they’ve never seen
one and it wasn't even invented until 1996!

This is one of the most primitive
civilizations on carth, but they know more
about the Yamaha O3D than the manufactur-
ers themselves,” revealed Swiss anthropolo-
gist Bettina Streudelmeister. Even more
astounding, these primal tribesmen insist
that their knowledge comes from the stars
even before the O3D has come to America!

Streudelmeister based her findings on a
recent expedition to a remote Peruvian
rainforest. As she approached a village of

tuner. strings. picks. polish. cloth and a beginner’s guide to playing guitar,” says the Institute.

“The macaroni provides nourishment for the body. the guitar provides nourishment for the soul.” savs one

happy. strumming freshiman.

AMAZON JUNGLE :::icie.,
TRIBE WORSHIPS
YAMAHA O3D!

ing masks, clothing

and hand-drawn tat-

toos depicting the
03D'’s automated
faders and digital sig-
nal processors.

“Even their pottery
was emblazoned with pic-
tographs of the digital and
analog aux inputs and out-
puts, including 4 busses
and 4 digital aux sends,
direct outputs and 26
inputs that make the 03D
so perfect for project stu-
dios and post-production
work."” said
Streudelmeister. What's

more, she saw half-naked sav-
ages dancing around a totem
pole that represented the
digital dynamics, effects. para-
metric 4-band EQ and surround
sound panning on every channel.
“They communicated to me through an
elaborate dance that the 03D is identical to
the Yamaha 02R Digital Recording
Console in function but they prefer the
03D because it fits in their budget and in
their cramped dwellings,” said
Streudelmeister. “What's more, they can
use the 03D faders and keys to control
function in their hard disk recorders,
effects and MIDI systems.”

“We can only guess who or what
informed them about this digital mixing
console long before the scientific world
learned of its existence.” declared
Streudelmeister. In the meantime, the
happy natives are mixing up their tribal
music for an upcoming CD with the
Yamaha O3D.

INHABIT I

Yamaha Pro Audio technology is a
total crock! That's the word from labor
officials who claim the Yamaha MD4
Multitrack MDD Recorder is really oper-
ated by atiny team of invisible
munchkins that live and work inside
the digital four-track recorder!

Thanks 1o a new government X-
Rayv machine. the hidden truth behind
this miniature sweatshop has been
exposed. "These munchhins are
responsible for the unit's powertul edit-
ing capabilities.” states the report.
“Yamaha's boast of superior audio
fidelity and advanced editing/program-
nung options is simply a scam.”

According 1o the findings. there’s
no possible way that Yamaha technolo-
ay could create the |1 millisecond
accurate punch in/ punch out tea-
tures and advanced editing
components of the MD4. [n
realitv, it°s the crew of
overworked and under-
paid mini-menchunes
that enable the MD4
to bounce all four tracks
to a single track (no open
track required) without sacri-
ficing anv of the studio- .
quality audio. In tact.
no matier how
much bouncing
they accomplish.

the perfectionist mini-men always keep
the audio quality virtually indistin-
guishable trom CD.

What's more. says a government
spokesman. it’s the munchkins who
maintain cue-lists and a table of con-
lents sO users can instantly jump any -
where in the song for efficient locating
and ediing. And once again it's the
munchkins. not Yamaha. that move.
copy or delete parts of songs anvwhere
at the whim of the user. Thev've been
known to “copy over” bad versions of
a chorus with previously recorded good
versions without harming the original
data. And it that's not enough. these
poor little creatures also assist in stor-
ing the music on small (ves. small)
removable MD data optical discs.
which can be erased and re-recorded
I million times.

Despite all their work. the
munchkins are paid a pal-
a1y SHI99 by Yamaha
* Yamaha denies any
charges of untair lubor
practices, stating “1t's a
small price to pay for
the sonic pertormance
£ and editing featres
' not possible with
cassette mulu-
track recorders.”

FOR MORE INFORMATION
ABOUT ANY OF THE
PRODUCTS SHOWN IN
THIS ISSUE PLEASE
Cali (800) 291-4214 ext.824
or visit us at
www.yamaha.com.
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ATLANTIS
DESTROYED
BY POWERFUIL

REVERBS

The lost continent of Atlantis was
blown nto oblivion at the hands of its own
people! So says historian Alberto Gourd.
who has solved one of mankind’s most
fascinating mysteries— the disappearance
of one of the greatest civilizations of
afl time.

“Atlantis was a superior culture with
more technology than we'll ever see in our
century,” claims Gourd. “Among their
greatest INVentions was a
powerful digital reverberator
that bears a shocking
rescmblance to the modern
Yamaha ProR3 and
REV500" “Unfortunately,”
says Gourd. “these sophisti-
cated devices were used to
create music of mass
destruction, ultimately
sinking an entire continent
with a tidal wave of sound.”

Gourd helieves that a
massive disco inferno raged
through the Atlantian
metropolis. due in part to a
secret DSP chip used to
create reverb of the highest-
possible resolution and
smooth, noise-free decay.
Incredibly, this is the same

Pro R3
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Nobody Expects The Ingu

The Ing

SYNTHESIZER

CAUSES

EARTHQUAKE!

Seismologists at the Underground Laboratory (UGLY ) in Placid. CA have pin-
pointed the epicenter of a 6.0 earthquake that recently rattled Southern California:
the second tloor apartment of Wally Zaputo. a musician from Faulten, CA. *1
was just playing a demo from the Yamaha QY700 when the earth started shaking
like mad.” says Zaputo.

“The demo caused the earthquake,” confirmed Sandy Sandusky. UGLY scien-

Musicians Give To
They Love Yamaha Tone Generator

Since its introduction, the Yamaha VL70m virtual acoustic tone generator has become an enormously popular musical
tool with our readers. In a special poll, The Inquisitioner has uncovered the top 10 reasons why.

10) It sounds better than
blowing on a baloney
sandwich

9) Women dig it

8) Other musicians hate

you for it

7) It weighs less than a wba

6) 1U’s gold and black. very
stylish

5) It fits in a hall-rack space
or a bread box

4) It can be played from a
keyboard'with a breath

controller. from a wind
contioller. from a guitar
with a MIDI converter or
from a goriila-to-MIDI
converter

3) It has a big display with
jots of neat pictures

2) It has a lot of buttons that
helps you do things

1} It's a virtual acoustic tone
generator so it uses com-

tist. “We recreated the entire episode in our labs. A new
QY700 voice—called SINEBASS—shook our
subwoofer halfway across the room and then the earth
started to rumble.” Although the demo is available at
Yamaha dealers who stock the QY 700, Sandusky strong-
ly urges everyone to keep well away from it. “The power
of the sound is unbelievable. We don’t want anyone
to get hurt.”

The QY700 itself is a groundbreaking product,
according to music expert Felix Overture. “It’s a 48-track
MIDI production studio in a box, complete with 480-
voice XG tone generator, a 110.000 note sequencer.
3.800 editable musical “clip art” phrases. a huge backlit
LCD screen and a micro-keyboard. There’s nothing like
it. It’s amazingly powerful. But really, this should
shock no one.”

Overture told The Inquisitioner that Yamaha has
been building up to this for years. “They 've always done
an excellent job of integrating tone generators and
sequencers into tiny music production tools, like the
QY10 and QY20. which have evolved into the hand held
QY22. The QY300, which is still a powertul GM music
production studio in its own right. was the precursor to
the QY 700, which has full XG implementation.”

Meanwhile, UGLY has petitioned the President to
ban the SINEBASS voice from the United States. *It
poses a clear and present danger to the population. Who
knows how many more earthquakes it might start,”
says Sandusky.

10 Reasons

puter models of instru-
ments instead of samples
for true acoustic sound;
It's a melodic lead
instrument so vour solos
smoke: vou can double
up to 326 times in one
session without lugging a
truck full of instruments:
it's XG compatible and
you can invent your own
“acoustic” instruments

using editing software
and your Macintosh™
or Windows"' based
computer.

“Gorilla requires special
accessories

USE READER SERVICE CARD FOR MORE INFO
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The “btack box” flight recorder box, which contains the cockpit voice recorder
{notice it is not black), and the panel containing the cockpit area microphone

The voice recorder is housed in protective layers inside the
recorder Box, thown unassembled here.

s professional audio engineers, we are [one
hopes) accustomed to working with record-
Ings that have a relatively high signal-to-
noise ratia, wide dynamic range and flat fre-
quency response. But as any forensic audio en-
gineer will gladly tell you, all recordings are not

created equal. In fact. many are poorly made

arudely alterad or downright unlistenable, and
that's exactly how forensic audio engineers like
A cockpit voice recorder box, damaged in a crash
tnem.

Unless you or a client has happened upon a
Cassette recording that sounds suspiciously like
it has been aitered, a "black box” that was sal-
vaged from tne charred wreckage of an airplang

crash or a garbled microcassette that proves

the butler did it, you may have never heard of by Evan Ambin der

these heroic engineers, or about the sonic mir-

acles they puli off.




Forensic audio is the scientific exam-
ination und preparation of rece rdings so
that they are suitable for discussion in a
court of law. The field is usually broken
into four areas: voice identification.
which involves examining a voice
recording in order to contirm or negate
the speaker's identity: audibility analysis.
which concerns the reconstruction of an
aural sequence of events: tape au-
thentication. which is the physical
and clectrical inspection of a tape
in order to determine whether the
recording is the original or has
been edited. copied or tampered
with: and tape enhancement,
which entails applying various sig-
nal processors in order 1 improve
a recording’s intelligibility. All these
processes are performed by both
private forensic audio engineers—
who cater to attorneys., corpora-
tions and private individuals—and
government agencies like the FBIL
who service both their own and
other law enforcement organiza-
tions. Private forensic engineers
were interviewed for this article,

TRICKY DICK AND THE GERMANS
Many people were introduced 1o foren-
sic audio in 1974 when Judge John J.
Sirica asked scientists Richard Bolt,
Franklin Cooper. James Flanagan, John
McKnight, Thomas Stockham and Mark
Weiss to determine how and 1o what
degree a recording of then-President
Richard Nixon had been altered: On
one tape requested by the Watergate
committee, an 18%-minute gap of si-
lence was viewed suspiciously. After
several months of conducting tape au-
thentication tests, the panel concluded
that though most of the original tuape
recording was made on a Sony 800B
open-reel recorder and displayed no
signs of tampering. the 187 minutes of
silence were probably induced by sev-
cral over-recordings made with a Uher
5000 tape recorder, implying that the
tpe had been tampered with, Nixon's
secretary. Rosemary Woods, suggested
that perhaps she had accidentally
recorded over that part of the tape. but
nothing was ever proven conclusively
one way or another. Still. the public
was impressed with the panel's investi-
gation from a technical standpoint (not
to mention a political one),

But this was not the first time foren-
sic audio procedures had been em-
ploved. As US, troops stormed onto the
European continent during World War
HL ammy intelligence needed help in de-
termining whether the voices they inter-
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cepted over the airwaves were those of

actual German officers discussing troop
movenents. Observing that each person
has distinet speech mannerisms due to
the tremolo of their voice and the plce-
ment of therr teeth, lips. jaw and tongue,
Bell Labs invented the world's first
forensic audio device, the spectre sgraph.
The spectrograph works under the

the equipment's ability o produce high-
cr-resolution print-outs than those made
from a standard laser printer.

Owen first got into spectrographs in
the carly 1980s while working at Lincoln
Center's Rodgers & Hammerstein
Archive of Recorded Sound. I was
doing historical re-issues for the Metro-
politan Opera and was using voice print

technology to establish who was

Audio Forensics Center’s Jack Freytag at work

premise that it a recorded phrase can be
separated into its phonetic components,
the speaker can be identified by match-
ing his or her phonetic components
with those of the recorded speaker. To
obtain these components, the spectro-
Zraph records the vibrations of the
speaker’s vocal chords, measures their
idme. energy and frequency. and graph-
ically displays them in formants.

“You usudally get two to three for-
mants.” explains Tom Owen, president
of Owl Investigations, a New York-
based forensic audio and video firm.,
“Because the human voice is harmonic,
the first formant is the fundamental fre-
quency. the second formant is the first
larmonic, and so on using narrow-band
analysis.” Belt Labs™ spectrograph pro-
duced bluck-and-white spectrograms by
retrieving the sound source off of a tape
loop. pertorming frequency analysis
with & 300tz wideband filter (to make
the voice look visually intelligible), and
printing the resulting spectrogram. or
“voice print.” on a thermal printer.
Today’s digitally based units, like the
Ray-Elemetrics DSP 5500 and Comput-
er Speech Lab, extract sound files off of
computer hard drives: have variable
bandpass filters: produce more detailed
spectral, pitch, amplitude and sibilance
information. and display formants in
color. However, many forensic audio
engineers still like to use analog spee-
trographs that are closely modeled after
the original Bell Labs unit because of

speaking and singing on certain
records we had. Then the New
York City Police asked me to teach
them how to enhance the intelligi-
bility of a tape since I had been
doing a lot of cylinder enhance-
ment work that involved mostly the
spoken word.™ By 1986, Owen was
certified by the International Asso-
ciation for Identification (1A to be
a voice ID examiner. (That same
year Owen was co-nominated for
two Grammys for his restoration
work on “The Mapleson Cylinders,”
a collection of carly 1900 Metropol-
itan Opera recordings. )

In 1989, Owen lefi Lincoln Cen-
ter to devote himself full-time 1o
performing voice identification, tape au-
thentication, and tape enhancement for
lawyers, business executives and law
enforcement officials, Today, he uses a
Voice tdentification V700 analog spec-
trograph and the Kay-Elemetrics DSP
5500 and CSL 1o produce voice prints.
And. like most forensic audio engineers,
he also uses a digital audio worksta-
tion—Sound Tools 1l running on a
souped-up Macintosh IIx—to examine
waveforms and facilitate the transcrip-
tion of recordings, as well as outboard
devices like the Hewleu-Packard 35614
for FFT analysis.

Because of the highly complex na-
ture of the human voice. a voice inden-
tifier needs to have proper lraining in
order to produce and interpret a spec-
trogram accurately. “Your voice varies
from day to day with stress, health and
one's physical condition. as well as the
recording equipment used.” notes Jack
Freytag, managing direct