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Teclmolom is changing the music industry day by
(la{‘. But, change without focus and compatibility
v

delivers only chaos. Where should you turn?

The ADAT Group. Composed of a diverse group of
manufacturers who have delivered extraordinarily
focused products to the music industry, their
products are successfu! because they shape tcchnology
Into an extension of vour creative personaiity.

Now, as members of the ADAT Developer's Program.
they all agree on one thing: the technology of ADAT.

For maore
All trademarics are property of their re.pecti e holtler

information en The ADAT Group and the ADAT Deveioper: Program call 1-800-525-3747

As a digital multitrack format. As a way of harnessing
the incredible power of digital audio to make all the
products of the ADAT Group work together as a
compatible system.

In this day of leanfrog technology. the last place you
want to be is on the bottom. Over 15000 ADAT
customers worldwide have chosen to stay on top.
More than all other digital multitrack owners
combined. To keep them there, The ADAT Group
keeps pulling out all the stops. Making it safe
for you to leap.

The ADAT Group - Focus on Compatibility'™

USE READER MVERVICE CARIY JOR MORE INFO




DIGITAL AUDIO » DIGITAL VIDEO

Scenaria

Digital Audio/Video Production System

Audio Recording, Editing,

Sweetening and Mixing

* 38-channel, automated
digital mi"a(ing system

* Digital EQ and dynamics

ery channel
ral 24-track random
recorder/player
“* Multitrack digital audio editor
Random Access Video

€
al VisionTrack system

Y 1 of External
Devices

* Multiple ATR/VTR
nmchﬁntrol

* Automated audio/control__
routing -

System Compatibility

* Compatible with
ScreenSound and SoundNet

* Multi-user networking
capability.
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This is no Fairy Tale

This is real life. The frog won't turn \
into a prince and his voice won't sound 1
like Diana Ross — at Briiel & Kjaer |

|

’

capturing reality is what we're all about. :
Todays studios are full of good | i

sounding microphones but, fortunately, we ¢

are not one of them. With Briiel & Kjaer It

condenser mics, featuring true omni or
cardioid pickup which can be passively :
and accurately altered by our exclusive
acoustic pressure equalizer (APE) adaptor. |
They're available in both 48 Volt Phantom {

you are the artist. We supply you with a ‘!
blank canvas and you get to add the colors, 1 /|
not us. i
The B&K 4000 series offers 6 different j

|

{

or 130 Volt powered versions offering
unmatched 168dB dynamic range for the
most demanding snare drum crack to the
btlest details of natures acoustical
Xembles. /

{[F YOU'RE SERIOUS ABOUT YOUR

@U CAN'T AFFORD NOT TO!!! '

=% Briiel & Kjaer'

Exdusive §.5. Distributor ¢ Briiel & Kjaer/T.G.1.
North AmcL'La Inc. » 30C Gage Avenue, Kitcllener,(

Onitario, Canada N2M 2C8 « Tel (519) 745-1158 {
Fax (519) 745 2364 { W
USE REAINER SERVICE CARD OR MORE 1N 1) F IU
M
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Studer unchains digital audio

Introducing Dyaxis II" Studer’'s 2nd generation digital
workstation delivers real-time DSP power, unlimited
channel capacity and immediate interchange between
projects. in a modular multitrack system. Stack up to
six 8-track systems for 48 tracks of simultaneous
playback. Work with individual processors off-line.
then combine all 48 tracks for final assembly.

Onboard Dolby AC-2" 4:1 data compression lets you
Plug & Play optical removable media. Unleash your
creative potential with the power of Dyaxis II. Call

your Studer representative now for camplete details.

a
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STUDER

STUDER EDITECH
1370 Willow Road, Suite 201 & n
Menlo Park, (CA 94025 i
415.326.70504Fax.415.325.7039 n
|
[ ]

STUDER REVOX AMERICA, INC.
1865 AirLare Jrive, #°2
N = Nashville. Tl 37210
= 615.391-339%Fax 61£.3¢1-5974
New York 212.626.6734
Los Angeles 818.780.4234

STUDER REVOX CANADA
1947 Leslie S-reet Toronto, Ont M3B 2M3
416.510.1337Fax 416.5°0.1294

Dyaxis |l and Plug & Play are trademarks of Studer EdiTech Corporation. BSEREADER SERVICE CARD FOR MORE LNFO
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Demos to masters. Creativity to tape. Dreams to
reality. Magic phrases for those who want to make music
that sounds as good as it feels.

The inspiration for these thoughts is the Alesis
ADAT Professional Digital Audio Recorder, a
technological revolution that tears dawn the walls to your
creativity while delivering world class master recordings.
Too good 1o be true?

IHere's the concept. ADAT fuses a supersonic Alesis-
designed very large scale integrated chip set with the
proven reliability of an industrial grade S-VHS* tape
transport and a logical, sensible user interface. The result
is a digital tape recording system tha: exceeds the riost
demanding requirements of professional audio and that
can be used by literally anybody. Hard to believe?

Here's some specs. Bandwidth 20Hz to 20kHz
+0.5d1B. Total Harmonic Distortion plus Noise 0.009%.
Wow and flutter unmeasurable. ADAT uses the profes-
sional standard 48kliz sample rate and delivers better
than 92dB dynamic range.

Here's some features. ADAT uses the familiar tape
recorder controls that you already know how to use so

8 Trarks to Megatracks. Megatrack and ADAT Worldwid Network are trademarks of Alesis Corporation
*VIHS is a registered trademark of JVC * *ELCO is a registered trademark of Elro Corporatiom-a Kyncera Growd Company

The Choice of Professionals
Winner of Two 1992 TEC Awards
Recording Product of The Yeur
Recoriding Devices/Storage Technology

recording is fast, intuitive, effortless. Connections are
provided for balanced +4dBu levels on a single 56 pin
ELCO** connector and unbalanced -10dBV signals on 1/4"
jacks. And ADAT uses S-VHS tape because it's a proven,
robust recording medium with wide 1/2" tape to solidly
support ADAT's 8 recording tracks while delivering
40 minutes of recording time.

The best part. ADAT's Proprietary Synchronization
Interface (Patent Pending) locks multiple ADATS. indepen-
dent of the audio tracks, to singte sample accuracy £5% of
1/48,000:h of a secand! In other sciences this is referred to as
'air tight' So multiple ADATS function in perfect mechanical
and electronic unison: up to 16 ADATSs without an external
controller. That's 128 tracks!

More best part. ADAT's Proprietary MultiChannel
Optical I’igital Interface (Patent Perding) simultaneously
sends all 8 tracks of recorded information out the Digital 1/0
for perfect safety tapes and perfect track hounces.

Even more best part. The optional BRC Master Remcte
Control opens a whole other door to the ADAT miracle. With
it you can control up to 16 ADATs (128 simultaneous tracks)
with full transport functions. track offsets, machine offsets,

* LD iy
o 0,

Also available: The Al-1 ADAT to AES ERU and S, PDIF Digital Interface with sample rate converter.

RMB 32 Ciannel Remate Nieter Bridge

Call 1-8)0-5-ALESIS for information abour the ADAT Worldwide Nenvork

S (.
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digital assembly editing via the Digital 1/0, SM.PTE and
MIDI Time Code, Video Sync and more.

What does all this mean? Here’s just a few benefits.

It's commonly known that many hours are wasted
during expensive album projects while the artist, producer
and engineer work in vain to reproduce the rhythmric feel
and tonal nuance of demos. Deinos that couldn’t be used
because they suffered from noise, limited bandwidth and
overall sonic feebleness. Those days are over forever.
ADAT's Sync and Digital I/0 perpetually link your demos
to your masters making them ail part of the same creative
process. Every track you recora on ADAT is a master track
that can be flown into any other ADAT recording, at any
time. The best part is that ADAT can be there at any time
to catch you at your best, flawlessly stored in the digital
domain...forever.

Need more tracks? ADAT studios can be expanded
at any time. The cost of a single ADAT is remarkably
inexpensive and new ADATSs can be added as budgets
permit. Add the BRC at any time for more control and
advanced editing. Producers please note: with ADAT,
Megatrack™ recording is a reality.

Alesis Corporation 3630 Holdrege Avenue Los Angeles CA 90016
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Your favorite sax player lives in Idiaho? No problem.
Send ‘Supersax’ a formatted tape with a guide track of your
song. You'll get back 7 tracks of burning so.os you can fly
back into your produetion. All in perfect sync, all in the
digital domain. All dripping with soul. Want more tracks?
Just senc more tapes

ADAT is not only a new recording medium, it is the
new recording stan-ard. Imagine a network of ADAT users
from bancs, composers and project studios to professional
studios, video editing suites and broaccast production studios.
All recording master quality tracks with full compatibility and
no barriers between their creative disciplines. In fact. we're
launching the ADAT Waridwide Network™ multitrack record-
ing group to facilitate commumication between ADAT studios.

In time we'll all start 1aking these little miracles for
granted. Before that inevitable cvent, unpack your first
ADAT and track a minute of single notes and chords on your
favorite instrument. Play loud, play soft. P’lay it back and listen
really close. It's always a good feeling to have your mind
comple:ely blown.

See vour Alesis ADAT Dealer today and start
Megatracking on ADAT.

ALESIS

STUDIO ELECTRONICS




' FROM THE EDITOR

ist writers.

eral tutorial-style articles.

course.

live-sound and post-production industries. Enjoy!

ok

Mel Lambert
Senior Editor

It’s becoming a regular event! Each
year, the editors of Mix magazine turn their collective attention to the
expanding influence of digital recording and production technologies.
And, as was the case last year, I'm responsible for coordinating the
editorial efforts of regular Mix contributing editors, plus some special-

This year’s special issue focuses on current developments in digital
techniques and technology: hardware, operations and interconnec-
tions. Our feature material spotlights the various operational and tech-
nical parameters of emergent workstations, editors, recorders and
processing systems that are having an enormous impact on the the
pro audio industry. In contrast to last year, however, the 1993 “Digital
Issue™ aims to provide more of a hands-on overview of what's hap-
pening in digital facilities, told through practical experience, plus sev-

In addition to answering the information needs of established re-
cording and production facilities, this time around we have also
broadened the focus to include project studio owners and operators,
as well as users who are looking for cost-effective digital solutions. As
always, we've tried to provide relevant, up-to-date information that
will make your studio operation more successful and ease the intro-
duction or incorporation of more digital components into your facility.

The editorial material is divided into three parts: The first section
comprises a series of profile articles detailing applications of digital
technology, spotlighting the operational choices and in-use functional-
ity. The second section comprises a series of operational articles cov-
ering important “how-to” and system-related topics. In addition, a se-
ries of mini-features and sidebars have been sprinkled throughout the
magazine. These items spotlight important digital topics and should
help the less-informed reader come to grips with some of the more
fundamental aspects of digital recording and production technologies.
And our regular features appear as well—with a digital twist, of

Welcome to the future: the cost-effective applications of high-quali-
ty digital recording and production for the music recording, broadcast,
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Business Publications Audit of Circulation since 1985.
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More records go gold on Ampex than on
all other tapes combined

AMPEX

Ampex Recording Media Corporation 401 Broadway, M.S. 22-02, Redwood City, CA 940633198 ©1993 Ampex Recording Media Corporation
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HE WORLD's LEADING PROFESSIONAL AUDIO
WORKSTATION Now Has Major New
FEATURES, DRAMATICALLY IMPROVED

PERFORMANCE, AND LOWER SySTEM PRcts,

INCE 1991, THOUSANDS OF AUDIO PROFESSIONALS HAVE COME TO

depend upon the power and flexibility of Digidesign’s

Pro Tools™ for audio post, music, and broadcast production.
Indeed, you'll find hits made with Pro Tools on just about any top
mavie or music chart, just about any week of the year. In many
circles, Pro Tools is even considered the de facto standard of
multichannel professional audio workstations.

Rather than let this success go to cur heads, we let it go to our
brains. And ears. And hands.

You see, we've been thinking. And listening. And working
hard. All to build something even better. Now, it’s ready, and it's
called Pro Tools 2.0.

Two Point Oh Wow. Pro Tools 2.0 is a new, software-based
advanced user interface. Without any modifications or additional
hardware, 2.0 runs with all past and present Pro Tools hardware.
If you're already familiar with Pro Tools, the first advancement

You MicH CaLL

you'll notice is that 2.0 combines full-featured recording, mixing,
signal processing, automation, along with advanced waveform
and event editing — all in one, easy-to-use, integrated program.

There is simply no other interface as fast, as powerful, as
flexibie, and as complete.

ii

Are you a Pro Tools owner who has been
holding your breath as you read this ad?
All registered owners will be offered a 2.0
Upgrade Kit, including software, new
e— manuals, and an instructional video,
THIS WAY PN Al for just $49° So breathe easily.

More Than Speed and Efficiency. The benefifs of Pro
Tools 2.0 go far beyond the obvious. For instance, we improved
Pra Tools' already acclaimed audio quality: Our new digital EQs
are s effective and musical as they are clean. We've added a host
of intuitive automation, autolocation and transport features.

Pro Tools now has a no-wait waveform overview mode. There's
complete time-stamping. Enhanced grouping. Better scrubbing.
More session management options. Bigger, brighter, faster, and
Thanks to our new Apogee-clock-equlpped SMPTE
Slave Driver; Pro Tools 2.8 delivers ultru-high-fidelity,

ultra-low-jitter, ultra-easy digital synchronization in
playback and record, complete with varispeed.

more accurate VU metering. Improved MIDI sequencing and
control. Extensive undo commands. In fact, Pro Tools 2.0 has
dozens of new features, and scores of enhancements, for audio
post, music, and broadcast production applications.

HAT MPRESSIVE

There’s Much More To Come. We became the industry
leader by responding to the needs of the peaple who use digital
audio. And by listening carefully to people like you, we have a
clear vision of what a professional digital studio should offer.

First of all, it should offer power, flexibility, loads of features,
and excellent sound quality. It should be highly cost-effective,
without compromising performance or quality. It should be
modular, to allow each user to have the power he or she needs,
without having to pay for unnecessary features. It should also be

Lowet system poers now 2pphyta Bchannel 12-channel, and 16-ctannel Pro Jools systems. Four-«hannel Expaasion Kits now aso costJess See yous Autheorized Digidesign Pro Tooks Dealer for detars. ¥hile all Pro Tcols systems ic ude )0 “nggw sen” for pavack,
the optiona.Digdesign SMTE Slave Drver elrvers the lighest-fidelity record and mayback sync {call us for the detaite. DINR uses Digidengn's sptional Sound Designer [f- software wtich runs with any Pro Tools sysem. The US$49 ¥ pgrade Kit cost applies to
residents of e US and Canada, and incodes shipping - atemationally, the cost s st US369. including express duppung. Fro Tools owners must be registered directly with Digidestgn to be efigible 10 receive the Tpgrade Kt © 1993 Ingliesign. AlLvights resere=d.




For three years
munning,

Why is this important for
you to know? Becaiise you can count

backed up by the best customer support in the entire industry. it's
no coincidence that all of this describes Pro Tools 2.0, perfectly
A Vision To Share. We bel:eve that a truly professional
digital audio workstation shouid have a truly open architecture.
By “open,” we mean that you should be allowed to add
software-based power when you need it. (DINR; our amazing

Digidesign
has been
wmoving up the
prestigious Inc. 508 list. For every
year since our founding in 1934, we've
been profitable.

Over the past four years, we've sold
wore digital recording & editmg systems
than all of our competitors cunbined.

on us to be
with you down the road, with
on-going development and support
for your investment.

— : TDM Digital Audio Bus’
Digidesign Intelligent ‘
X 5 @ Fue Edit Options Setups Display Regeon List ® . —'3256-Ch8ﬂﬂel, 24-bit
Noise Reduction™ Pro Toons 2.0 =] , ey
Wl 2 s N o system which will allow
syster, is the first of many s _ﬂ o 100w Lﬁl . )
L BT - Baserara *2 you to drop in DSP and
forthcoming Digidesign =i .
. other cards from Lexicon,
software “plug-ins.”) h
Apogee, and other leading
By open, we also mean
i manufacturers. No muss,
that your workstation

=] no fuss. You can even

should have powerful and

affordable upgrade paths. au‘t oTnate o y.(n'lr
(We think Po Tools 20 existing analog and digital
makes this case quite o WI o
Gkt | | all-digital environment.
iy o Of course, all past
actually believe that your W C ALL l PR T 2 0 v. preser‘lt d° TO.O ls
professional digital studio E T O (X)]-s ' systems vl be sl

should allow you to
integrate hardware and
software from a varity
of manufacturers, and
not just us. Which is
why, in 1993, we'll

be releasing the rather

remarkable Digidesign
With our TDM Digital Audio Bus, Pro Tools

offers your studio an open door to the future.

and affordably upgradable,
to be totally compatible
with the Digidesign TDM Digital Audio Bus.

Now that's what we mean by open.

Make Pro Tools 2.0 Your Reality. Thanks for taking a sew
minutes to read wha: we had to say. Hopefully, we've helped you
understand better the depth of our commitment to the people
who use Pro Tools teday, and will be using it tomorrow.

So while we call 't Pro Tools 2.0, you might call it exactly what
you need. And if so, perhaps your next call should be to us.

digidesignmn
* 1360 WILLOW ROAD * MENLO PARK o

CA o USA » 94025 » 415.688.0600

® 48 RUE DES TOURNELLES
75003 PARIS « FRANCE » +33.1.40 27 0967

For mmre information about Pro Tools, or about upgradirg to Pro Tools 2.0, you
can reachus at (800) 333-2137, ext, 100 (USA & Canada), or intemationally at
+1-415-688-0600. Call today, and we'll get you the information you need right away.

We cut also provide you with information about DINK and other Digidesign

produicts, as well as Pro School (the uitimate digital trgining sround). And if you like,
we'll be huppy to schedule you for a free, no-obligations Digidesign Professional Audio
Seminar, or provide you with the name of your Digidesign Professional Products Dealer.

USE READER SERVICE CARPD -FOR.MORE INFO

SAN FrRANCISCO o LOS ANGELES » NEw York
CHICAGO © NASHVILLE ® ParlS o LonDon
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HARMAN TO ACQUIRE AKG

The rumors circulated throughout
the pro audio community. but at
press time it seemed all but certain
that Harman International (North-
ridge. Calif.) was set to acquire AKG
(Akustiche & Kinogerate GmbH),
a leading manufacturer of micro-
phones, headphones and audio
electronics based in Vienna. Austria.
According to industry sources. Sie-
mens was interested in acquiring
AKG prior to the successtul Har-
man bid. Harman is the parent com-
pany of JBL, UREL Soundcratt, Au-
dio Digital. DOD/DigiTech ‘Audio-
Logic. Lexicon and other high-pro-
file businesses. AKG Acoustics Inc.
(AKG's US. division) also owns
dbx, BSS, Orban, Turbosound and
other companies. Reps of both
Harman and AKG had no com-
ment at press time.

AMPEX TO SELL MAG. MEDIA
SUBSIDIARIES

Ampex Incorporated (Redwood
City, CA) is seeking to sell a ma-
jority interest in its magnetic re-
cording media subsidiaries (Media).
The compuny will consider a pos-
sible public offering of the major-
ity of Media or a spin-off of Media
to the stockholders of Ampex In-
corporated. With the sale, the com-
pany is looking 1o remove approx-
imately $160 million of Media’s in-
debtedness from Ampex’s consoli-
dated financial statements. Follow-
ing any divestiture, Media plans to
continue marketing tape using the
Ampex brand name. Existing cus-
tomer relations won't be affected.

SPARS’ FIFTH DAW SHOOTOUT
HEAVY ON THE NUMBERS

At the tifth SPARS Digital Audio
Workstation conference, held in
New York on May 15-16. econom-
ics outweighed ergonomics by a

considerable margin. Most of the
14 manufacturers addressed the
econoniics of workstations. from
Otari’s presentation of an onscreen
spreadshecet analysis of worksta-
tion amortization by hourly rates
to AMS/Siemens. which spent
much of its allotted half hour on
the topic. “We want to take price
out of the purchasing decision.”
Jon Gluck stressed, recapitulating
AMS’ price reduction on the Au-
dioFile system announced at NAB.

Economic issues, along with
added features and system differ-
entiation, seemed a logical focus at
this stage of DAW evolution. The
trend toward consolidation of var-
ious systems by the same manu-
facturer was clear. For instance,
Lexicon announced and showed
the Opus 3, which combines full
editing, signal processing and
routing. synchronization, and CMX
and autoconform capabilities in a
single unit. AMS stressed its forth-
coming cable networking en-
hancements—with file server—uvia
SCSI port, with Beta testing com-
mencing in July.

Inierconnectivity was also on
SSL's mind, as it demoed—using a
Batman cartoon—simultaneous
ADR, dialog manipulation, Foley,
sound etfects. and sound design
and mixing, using ScreenSound
and Scenaria systems linked via
SoundNet. The Scenaria also uti-
lized the newly rcleased OmniMix
system, which adds surround sound
capabilities to the unit, providing
dynamic pan automation of up to
32 sources or submixes and spa-
tial audio processing.

Fairlight's Digital F/X system
was demoed by John Lancken,
highlighting its Freeze-Frame au-
dio feature, which maintains a
sample’s pitch at any scroll rate in
Job/Shuttle mode.

Speed (as a function of eco-
nomics) and ease of operation
were also main themes at the con-
ference. Otari touted ProDisk’s
multiple processors to produce
taster information manipulation
and the system’s ability to do mul-
titrack gross edits and still slip
tracks individually. Otari also in-
troduced its new CB-38 hardware
controller, a $3,500 ADB device
developed specifically for the
ProDisk system.

Sonic Solutions debuted its
SonicNet system, as well as its Me-
diaNet Partners Program, a tiber-
optic network system for transmis-
sion of digital audio and com-
pressed digital video, as well as
Macintosh graphics. MediaNet is
OMF-compatible with any SCSI-
based workstation. Sonic Solu-
tions also emphasized how its No
Noise feature’s intuitive algorithm,
incorporated into its workstation,
can clean up dialog and help avoid
ADR sessions, as well as new loop-
ing features in its recently released
V.2.1 software. A reverb DSP func-
tion has also been added.

New features for Avid's work-
stations included a Loop/Record
mode for nonlinear dialog re-
placement, new picture editing
capabilities, and an auto-save
background function. Forthcom-
ing upgrades will include addi-
tional IO channels, cooperation
with Digidesign on the TDM bus,
support for Lexicon, Digidesign,
Apogee and other systems, a li-
censing agreement on the No-
Noise technology. software sup-
port for the Yamaha DMC 1000
digital console, and removable
14GB storage media.

Roland’s Bob Todrank said that
the DM-80's new Track manager
will eventually support up to four

—CONTINUED ON PAGE 16
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RECORDING LEVELS.

Serious about your sound? Give it a new

standard. Sonys full range of Pro Standard DAT

Recorders has the advanced rechnology

your sound deserves. And if )ou're looking for

affordability. check out Sony's new

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

convertors plus anaiog recording at 32,441 and

48 kHz, the DTC-AT masters professional—
quality recording for under $1000. Heard

enough? Start recording at your cak level now.
g gaty

Call 1—800-635-501\'\: Ext. DAT.
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cS2000

Digical Control Studio Systerm

faghoalx
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CO an‘&!.ﬂ%e fé?mly of Euphonix studio controf

. Featuring state-of-the-art digital con:rcl technology.

v " e CSZOBD suits applications from commercial music studios
o large fifm -dubbing theatres.

.‘.

The €S2000 provides Total Ccntrol of of the mix environment.
SnapShot Recall” system and Total Automation™ speed up the
process of mixing, anc ailow for more creative freedom.
SnapShot Recall resets everything in less than 1730 second.
Total Automation allows all controls and switches to be auto-
mated to code. The CS2000 reaches beyond the console with
MIDI and a high speed interface capability to external effects
devices, sequencers, multitracks and DAWSs.
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The CS2000 has been ergomomically: degigned to give the
operator instart access. to alt functions, w'th central assigna-
- bility for c)perat'on; such as EQ adjustment.

The syster s fully modular and highly cos: effactive. Systems
can be configured on purchase to suit specifications and
budgets. Dynamics, additional aux sends and film mix buses
are just some Of the options that may be added whenever
they are needed.

The CS2000 is an audio mixing platform that will take a studio
into the twenty-first century with a flexibility and power of
control that has never before been available.

S READER SERVICE CARD TOR MORE INTGQ
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Euphonix

220 Portage Ave.
Palo Alto, CA 24306
{415} 855-0400

Worldwide Sales
Los Angeles, CA (818} 766-1666




INDUSTRY NOTES

Edward M. Esber Jr. was named
president and chief operating of-
ficer of Creative Labs Inc. (Milpi-
tas, CA). In other Creative news,
the company recently inked an
agreement with Archer Commu-
nications to use Archer's QSound
technology in Creative’s chip sets
and sound boards...E-mu Systems
Inc. (Scotts Valley, CA) hired Tom
McLoughlin as its new general
manager. E-mu also hired Scott
Emmerman as its new Western
U.S. regional sales manager...
Robert Veri was elected to the
board of directors of Fostex Cor-
poration of America. Veri was also
named executive vice president
of the company...Sony Sales and
Marketing of America (Park Ridge,
NJ), a recently established divi-
sion of Sony Corporation of Amer-
ica, made several management
appointments: Ken Iwaki and
John Briesch were named acting
president and deputy president,
respectively. Wataru Ogawa was
named president of the recording
media products group; Ogawa
previously served as the compa-
ny’s senijor vice president of lo-
gistics, a position that has been
filled by Bill Midgley. In SSMA’s
Business and Professional Prod-
ucts Group, Mike Vitelli was named
senior vice president of sales and
marketing. Also in the BPPG, An-
drew Mougis was appointed se-
nior vice president of sales. In
the Consumer Products Group,
Yuki Nozoe was named senior
vice president of marketing... TGI
North America (Kitchener, Ont.)
appointed Bob Prideaux its new
president. Prideaux will assume
all responsibilities of TGI's former
managing director, Wib Heuck-
roth; Heuckroth will now serve
as the company’s chairman of the
board. Also promoted was Bill
Calma to vice president of sales
and marketing for all product
lines...Aware Inc. (Cambridge,
MA) named David B. Hartley its

new vice president of sales and
marketing...Joe Wisler was named
Crown International Inc’s (Elk-
hart, IN) new professional audio
liaison...Celestion Industries (Hol-
liston, MA) appointed Jesse Walsh
Communications as the public re-
lations agency for its pro prod-
ucts division. Celestion also ap-
pointed new product reps: Pear-
son and Pearson will represent
the company in Colorado, New
Mexico, Utah, Wyoming, Eastern
Montana, Eastern Idaho, and El
Paso, Texas; the Pacific Audio
Group, the company’s Southern
California rep, is now also re-
sponsible for Arizona and South-
ern Nevada...Eventide (Little Fer-
ry, NJ) appointed DB Productions
to represent the company’s audio
and broadcast product lines in
California, Nevada, and Arizona
...Studio Technologies (Skokie, IL)
appointed QMI as its U.S. and in-
ternational agent...New York pro
audio dealer AudioTechniques
appointed Danny White head of
its parts and accessory division...
Switchcraft (Chicago, IL) news:
William B. Coulter Jr. was named
director of marketing, William M.
Pagett became director of sales
and Diane Lazaar was appointed
East Coast regional sales manag-
er...Tim Darland is Associates
Creative’s (Southfield, MI) new
account supervisor...BEC Tech-
nologies (Orlando, FL) hired Tom
Makofske and Herb Clann as, re-
spectively, chief financial officer
and production manager...Mack-
ie Designs Inc. moved to a new
location last month. The new ad-
dress is 20205 144th Ave. NE,
Woodinville, WA 98072. Phone
numbers remain the same...Apo-
gee Electronics Corp. has ex-
panded its sales and marketing
staff and moved it to a new loca-
tion. The new sales address is
3435 Ocean Park Blvd. #211, Santa
Monica, CA 90405; phone (310)
314-1700, fax (310) 452-4343. N

—FROM PAGE 12, CURRENT
systems simultaneously on a
single screen, and that MMC is
being considered for the DM-
80’s MIDI implementation, al-
though he stressed it was
purely speculative at this point.
Version 2.0 software was to be
available in June, with more
than 50 new features added.
Studer V.1.2 was also ex-
pected in June, adding a multi-
ple machine control interface,
as well as a Plug & Play inter-
face for the unit’s multipin port.
Spectral Synthesis’ new V.20,
ready sometime this summer,
will add real-time M/O support,
varispeed, autoconform func-
tions (called Auto tracks), and
graphical transitional editing.
The bottom line? Word on
the floor was that the screens
were looking more similar than
ever, and the same for basic
functionality. Several manufac-
turers agreed that the market is
now segmenting along price
and reliability lines, as well as
brand loyalty, which may bode
well for companies with a wide
array of related products—par-
ticularly Avid, SSL, AMS and
Lexicon—which are increas-
ingly being linked to form
modular digital product lines.
The OMEF initiative, when re-
fined and if adopted widely
enough, would do much to
keep the field as wide open in
the future as it is now.

SAMSON TO DISTRIBUTE
ZOOM IN THE U.S.

In an aggressive marketing
change, Zoom Corporation of
Japan recently finalized a dis-
tribution agreement with Sam-
son Technologies Corporation
(Hicksville, NY), whereby Sam-
son will handle distribution
and marketing of Zoom prod-
ucts in the U.S. Despite rumors
of an acquisition, the deal in-
volved no ownership or licens-
ing agreement. Zoom struck
the deal because the company
wanted to devote itself mainly
to product development, al-
though its San Francisco office
will continue to handle global
marketing. ]
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Dlgltal Audio Mainframe

everb and much, much more! Leading edge technology (at a cost half what you might

expect), engineered to deliver legendary TC Electronic quality, the M5000 is a

software-based digital signal processor capable of interfacing with your world the way
you want it to: AES/EBU, SPDIF, optical |/0; analog 1/0; real time MIDI; SMPTE; serial
remote; standard RAM card slot; optional 3.5" floppy drive, SCSI interface, and LAN port;
slots for up to four totally independent true sterea DSP cards—all in a 2U 19" rack unit.

Algorithms include reverb as only TC Electronic could do it, pitch/harmony effects, and
unmatchable chorus/flange/delay efects. Other algorithms are already under develcpment by
TC Electronic and third party programmers. Since the M5000 is software based, updating or
adding new algorithms is as simple as loading in a RAM card or floppy disk.

Thanks to its open architecture, software-based design, and over-the-top specification, the
MS000 will never be obsolete. A dream machine today, the M50D00 has many futures—this
is just the beginning!
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INSIDER AUDIO

by Ken C. Pohlmann

THE NEW
PERCEPTUAL
STANDARD

here are literally dozens of different
perceptual coding systems (some-
times called data-reduction or data-
compression systems) now available
from a variety of manufacturers.
They range from simple, fairly gener-
ic models to highly sophisticated
proprietary types with a wide range
of bit rates, audio transparency and
price. Together, they confirm that
perceptual coding is moving rapidly
to the fore of professional and con-
sumer digital audio technology on a
broad front of applications.

If digital audio has a fault, it is its
gargantuan appetite for bits. Whether
you are storing linearly represented
digital audio information or transmit-
ting it, the need for large storage ca-
pacity or wide bandwidth limits the
fidelity and usefulness of digital au-
dio. Clearly the desire to achieve low-
er bit rates has been intense, because
it would open many new applica-
tions for digital audio (and video)
with little or no signal degradation.

With the recent advent of inex-
pensive and fast digital signal proc-
essing systems, it has become possi-

ble to employ psychoacoustic mod-
els to reduce the number of bits
needed to represent an audio signal.
Applications of compression ratios of
4:1, 6:1 or even 12:1 are now com-
mon; in addition to traditional rates
of 1.4 Mbits/second, reduced rates of
256 kbps and less are now common.
Not only do perceptual coders clear-
ly outperform traditional linear cod-
ers in terms of Dit efficiency, they
also compete with them in terms of
fidelity. Designers of reduction sys-
tems have achieved remarkable trans-
parency so that in many applications
reduced data is audibly indistinguish-
able from linearly represented data,
or is even better. For example, given
a 20-bit master recording, a 4:1 PASC-
encoded recording (with a bit rate of
384 kbits/second) may be judged by
some to be superior to a dithered lin-
ear 16-bit recording (with a data rate
of 1.4 Mbits/second).

The obstacle to perceptual coding
has been lack of standards. Though
everyone agrees that different appli-
cations require different coding meth-
ods, it is essential to have standard
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The faces behind the faceplates.

Meet the employees of Carver Corporation.

Each Carver employee has a personal stake in making sure the Carver Professional power
amplifier you buy will outperform and outlast any comparable competitive model. No exceptions.
No compromises. No excuses.
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coding methods available to promote
compatibility and reduce cost. The
International Standards Organization
and the Motion Pictures Expert Group
have recently released the ISO/MPEG
international standard 11172-3 for re-
duced data rate coding of digital vid-
eo and digital audio signals and
made it available to interested par-
ties. The audio portion of the stand-
ard promises to define the future for
many perceptual coding products.

The audio portion of the ISO/MPEG
standard can trace its origins to tests
conducted by Swedish Radio in July
1990. The MUSICAM coding achieved
the highest overall scores. However,
the ASPEC system was superior at
very low data rates. The architectures
of these two coding methods form
the basis for the ISO/MPEG standard.
The 11172-3 standard describes three
layers of coding, each with different
applications. Specifically, Layer I de-
scribes the least sophisticated meth-
od that requires relatively high data
rates (approximately 192 kbits/sec-
ond/channel). Layer 1 is based on
Layer I but contains increased com-
plexity and operates at somewhat
lower data rates (approximately 128
kbits/second/channel). Layer Il is
somewhat conceptually different
from [ and II, is the most sophisticat-
ed and operates at the lowest data
rate (approximately 64 kbits/second/
channel). The increased complexity
from Layer I to Layer III is reflected
in the fact that at low data rates,
Layer HI will perform best in terns
of audio fidelity.

In very general terms, the opera-
tion of all three coders is similar in
that the audio signal passes through
a filter bank and is mapped into the
spectral domain. Data reduction is
carried out through examination of
redundancy and irrelevancy in the
music signal. In each case, the en-
coders are not defined by the 1SO/
MPEG standard; only the decoders
are specified. This permits improve-
ments in encoding methods, particu-
larly in the psychoacoustic modeling,
provided the data output from the
encoder can be properly decoded.
This is an important element; for ex-
ample, digital radio stations could
improve a few encoders, and the
benefits would be perceived by all
listeners with an existing decoder.
On the other hand, because encod-
ers differ from one manufacturer to
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another, it is incorrect to assume that
two encoders using the saume layer
will sound the same. The following
descriptions of the layers are gener-
ally correct; however, there may be
differences in specific products.

Layer I is derived from the MUSI-
CAM standard and is basically a sim-
plified version of that codec; its aim
is to provide high fidelity at low cost,
at a somewhat higher data rate. In
Layer I a sliding FIR filter is used to
split the wideband signal into 32
sub-bands of equal width. Frames
are created, each containing 12 sub-
band samples; this represents 384
wideband samples. A fixed scale fac-
tor exponent is computed for each
sub-band; it is based on the largest
value of the samples in the sub-
band. Using the scale factor informa-
tion, and analysis from a 512-sample
FFT wideband transform, a psycho-
acoustic model compares the data to
the minimum threshold curve and
applies a masking model to achieve
data reduction. Dynamic bit alloca-
tion assigns mantissa bits to the sam-
ples in each coded sub-band, or omits
coding for inaudible sub-bands.

As with any digital audio system,
error correction and other informa-
tion is added to the signal at the out-
put of the coder. Decoding is per-
formed easily by reformatting the
data and applying it to an inverse
synthesis filter. Because there is no
perceptual model in the decoder, im-
provements in the encoding models
will be accepted compatibly by the
decoder. In addition, Layer I can be
augmented with stereo intensity cod-
ing, which examines redundancy
and irrelevancy between channels to
optimize performance by increasing
audio quality or decreasing bit rate.
A version of Layer | is presently used
in the DCC recording system.

Layer II is essentially identical to
the original MUSICAM standard, and
thus similar to Layer I, but more so-
phisticated in design; it strives to pro-
vide high fidelity at moderate data
rates, with somewhat higher cost.
Thirty-two equal-width sub-bands
are created, but frame size is ex-
panded to 36 samples, correspond-
ing to 1,152 wideband samples. The
FFT analysis block size is increased
to 1,024; tonal and nontonal compo-
nents are distinguished to better de-
termine their effect on the masking
threshold. Three scale factors are cal-
culated for each sub-band, each cor-
responding to 12 sub-band samples.

Temporal masking is applied to these
scale factors. Dynamic bit allocation
is employed to maximize both the
sub-band and frame signal-to-mask
ratios; four bits are used for the more
critical lower sub-bands, and two bits
for higher sub-bands. As in Layer I,
decoding is relatively simple (it con-
tains only one third the complexity
of the encoder); for example, a ster-
eo decoder can run on a single
DSP56001 chip (VLSI Layer I and II
chips are also available from manu-
facturers). The decoder unpacks the
data frames and applies appropriate
dara to the reconstruction filter. Layer
II can employ stereo intensity cod-
ing; it will be used in the proposed
Eureka 147 digital audio broadcast-
ing system.

Layer [II combines elements from
MUSICAM and ASPEC and is more
complex than Layers I and II; its forte
is moderate fidelity even at very low
data rates, at a somewhat higher cost
(for example, the decoder performs
a third more operations than a Layer
IT decoder and requires an extra 1K
of RAM per channel). The wideband
signal is split into 32 sub-bands, and
each sub-band is further divided into
18 more sub-bands by an MDCT
(Modified Discrete Cosine Transform)
for a total of 576 sub-bands with a
bandwidth of 41.67 Hz at a 48kHz
sampling rate. The MDCT window
size is variable to minimize temporal
pre-echo artifacts. A short window
uses six sub-band samples (292
wideband samples), and a long win-
dow uses 18 sub-band samples (576
wideband samples); combination
windows switch between the two.
Because of the overlap inherent in
the MDCT, these sample sizes are
doubled in each case. Bit allocation
uses dynamic quantization as well as
Huffman and run-length entropy en-
coding. These algorithms employ the
power of statistics to achieve data
compression. For example, values
that occur more frequently are coded
with shorter code words. Layer III
can employ stereo intensity coding
as well as MS (sum and difference)
coding between channels.

Extensive tests have demonstrated
that either Layer II or III at 256 kbits/
second can convey a stereo audio
program with no audible degrada-
tion, compared to a 16-bit linear sys-
tem such as CD. If a higher data rate
of 384 kbits/second is allowed, Layer
I also achieves transparency com-
pared to 16-bit linear PCM. At rates
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iWe were the first o install the
SonicNet for film sound posti.
We're impressed with the
SonicNet's true network capabil-
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as low as 128 kbits/second, Layers 11
and III can convey stereo material
that is subjectively very close to 16-
bit fidelity.

Tests also have studied the effects
of cascading perceptual codecs. In
one experiment, critical audio mate-
rial was passed through four codec
stages at 192 kbits/second and two
stages at 128 kbits/second, and they
were found to be transparent. On the
other hand, a cascade of five codec
stages at 128 kbits/second was not
transparent for all music programs.
These tests did not enjoy the benefit
of joint stereo coding, and as with
any perceptual coder, overall per-
formance can be improved by sub-
stituting new psychoacoustic models
in the encoder.

It is also important to note that
the similarity between the layers will
promote tandem operation; for ex-
ample, Layer III data can be trans-
coded to Layer II without returning
to the analog domain (other digital
processing is required, however).
Specifically, a decoder must be able
to decode its layer and all layers be-
low it. Clearly, the menu of data rates,
fidelity and layer compatibility pro-
vided by ISO/MPEG 11172-3 is useful
in a wide variety of applications such
as digital audio broadcasting, com-
puter multimedia, home studio re-
cording and editing, multichannel
disk recording, ISDN transmission,
and multichannel HDTV.

As with any new standard, the ISO
MPEG digital audio codec standard
will encourage wider participation by
manufacturers with greater product
diversity and lower cost. In addition,
and not inconsequentially, the growth
of perceptual coding applications
will challenge traditional PCM audio
products in terms of cost, application
and fidelity. This competition, in turn,
will stimulate the development of
lower-cost 20-bit PCM systems, as
well as new advances in digital audio
coding such as psychoacoustically
optimized noise shaping and, possi-
bly, 24-bit coding systems. In other
words, the advent of perceptual cod-
ing standards both expands the hori-
zons of the digital audio revolution
and propels it forward. n

Ken Poblmann is a professor of music
engineering at the University of Mi-
ami in Coral Gables, Florida, where
staying cool is a full-time job.



%

t's difficult to describe Neumann Sound.
Words such as warm, smooth, natural and
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describe it, this sound is the reason more top
professionals use Neumann microphones.
The KM 100 Microphone System offers
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Call us for a demonstration and your free
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The KM 100 Microphone System
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You're looking at the future
of affordable igital multitrack.

Today it seems that everyone's
jumping on the digital bandwagon.
And for good reason. It sounds
great, there’s no generation loss,
and it's state-of-the-art. But until
now it's been very expensive—or
even inferior.

So when we set out to design
the future—we refused to accept
anything but the best. And consid-
ering that our parent company,
TEAGC, is the largest manufacturer
of professional audio recording
and data storage equipment in the
world, and was the first company
to make muititrack recording afford-
able, we've got a lot at stake.

That's why TASCAM chose the
newer 8mm tape format for digital
multitrack recording. It's simply
better than anything else. Why? The
8mm transport is the most
compact and is designed
to take the beatings of
the start-stop-start-stop
operations that character-
ize studio and post pro-
duction environments.
And we should know,
because TEAC makes

o

trans-
ports for both
VHS and 8mm. We tried them both.
In fact, tests show 8mm to be
superior for digital audio multitrack
recording. That's just the start. The
8mm format is superior in many
ways. Like “Auto Track Finding”
(ATF)—an innovative technology
that ensures consistent, error-free
operation by imbedding important
control information during the heli-
cal scan.This maintains a perfect
relationship between the tracking
and program signals on your tape.
What does that mean? Precise edit-
ing for punching in and out as well
as the ability to exchange tapes
between musicians and studios
without synchronization concerns.
There’s more. The Hi-8mm

[he DA-88 digital multitrack system

TASCAM.

metal particle tape cassette is
sturdier and protects the tape
against dust and environmental
hazards. The 8mm format takes
advantage of technologically supe-
rior tape that characteristically has
a higher coercivity and therefore
higher retention than S-VHS tapes.
That's why Hi-8 is a preferred
format for backup of critical digital
data by computer users worldwide.
And that's why your recordings

will last longer on Hi-8. Even more,
with up to 100 minutes of recording
time, Hi-8 offers longer recording
length than any other format.

We could go on. But the point
is that with over 20 years experi-
ence, TASCAM has quite an invest-
ment in multitrack recording. An
investment that has paid off for
musicians, recording
studios and post produc-
tion houses worldwide.
We've put this experience
to work in defining the fu-
ture of affordable studio
quality digital multitrack
recording. And you can
take advantage of it now.

Take advantage of our experience.

For our free booklet, “Are you ready for Digital Recording?” write TASCAM, 7733 Telegraph Road, Montebello, CA 90640

USE READER SERVICE CARD FOR MORE INFO




FAST LANE

by Stephen St.Croix

BAITING BUYERS
ITH BITS
For Bucks

THIS ISN'T THE COLUMN
YOU EXPECTED
hose of you with exceptional obser-
vational powers will notice that this
month’s column is in fact not the sec-
ond half of last month’s. It is instead
a totally unrelated piece; a cohesive
component of this month’s Mix. Yes,
as [ do once a year, I have succumbed
to Mel Lambert’s relentless badgering
and have written something that ac-
tually fits in with the theme of this
July special issue. Sort of.

The missing second half should
appear in the next issue. On with the
show.

FINANCES FIZZLE, FRUGAL FEW
FORESEE FUN FUTURE
Entertainment has been around since
the very first time some guy put on a
dress and danced for a cave full of
other guys while waiting for some
damned pterodactyl to leave. One of
these dancing cave guys eventually
asked all the other guys for sticks and
berries for his services, and the en-
tertainment industry was born. So
was the saying “sticks and stones...)”
as hecklers were developed on the
same day that admission was invented.
Well, a shortage of berries eventu-
ally forced the invention of money,
and our industry has been somewhat
shielded from negative economic
fluctuations ever since (with a few
exceptions like the great depression).
This stability was primarily due to
the fact that when depression or re-
cession is at hand, people’s lives get
more complicated, and great emo-
tions like despair become a part of
life. Escape becomes crucial. While
jumping from the 23rd story window
has been a standard Wall Street es-
cape for some time now, it isn’t the

only escape known to Man. Diver-
sions in the form of movies, music
and recreational pharmaceuticals have
long been escapes for the masses,
possibly because most of them don't
live on the 23rd floor.

But this time, immuni- <
ty to bad times has
collapsed. Our

lives and our industry have perma-
nently changed. Money is tight and
will remain so forever. So what do
we, the pro audio community, do
now, so that we may live long and
prosper? That's easy: don’t smoke, be
nice to animals and streamline.

You have some serious decisions
ahead of you when it comes to survi-
val and. hopefully, profit. Every pur-
chase must be thought out carefully.
You must plan ahead like never be-
fore. Luckily, technotogy that will help
us is right around the corner.

Let's look at the overall picture.
Take your entire audio recording fa-
cility. The very definition of the term
“recording studio” is beginning to
change from a room full of process-
ing equipment patched to mixing

ILLUSTRATIONS. SUSAN GROSS

JULY 1993, MIX 28



FAST LANE

consoles and tape recorders, to a few
select pieces of personal favorite
processing gear interfaced to one
central machine, the Digital Audio
Workstation.

Soon it will be pitifully humorous
to imagine that you can compete
with well-planned DAW studios using
older "conventional™ analog studio
technologies. And the DAWSs them-
selves will soon face an even more
imposing threat—true virtual studios
—monstrously powerful machines
that will do it all; and do it so well
that the quality and quantity of the
end audio product will increase so
dramatically that no one without these
machines can compete. I promise you
this. True virtual studios will be as
significant a change to the recording
industry as multitrack recorders were,
way back in the Homo Sapiens™ piczo-
clectric period, when the machines
were the size of small refrigerators,
solely to make them too heavy for
pterodactyls to carry them off.

At some point you must make the
jump. You must go with some work-
station, and as tight as money is. you
had better choose the right one.

SMALLER STATIONS SEEM SEXY.
STILL, SADLY SLOW, SORROWFULLY
SHABBY SONICS SCARCELY SERVE
SIMPLE SEMI-PRO SESSIONS.

There certainly are a lot of low-cost
workstations out there, and there will
soon be many more. These machines
all have one thing in common that
dominates their feature lists: They're
cheap. Now, don't get me wrong, it's
not that I don't like them.. Wait a
minute.. That s it: I dont like them.

Now let me just say out front that
a certain amount of my time goes
into consulting with high-end work-
station manufacturers, so if it sounds
like I'm biased toward the more pow-
erful (costly) systems, you're right.
Just the same, I wouldn't be able to
sleep at night (or at least nap during
the day) if T didn't point out to you
what [ feel are the sacrifices made for
cost in most small systems.

I have tried to work on the best-
selling units, and my response, along
with the response of my coworkers,
has ranged from horribly disappoint-
ed to madly frustrated. 1 guess 1 was
expecting these machines to work as
their ads implicd they would, not as
they actually did. T guess [ expected
them to speed up my work and
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make me more productive. T guess |1
was asking too much.

I they would just present and
package these machines as simple
stereo audio editors, cach brand with
a few additional “bonus™ features,
like additional editing beyond two
tracks under certain conditions, or
simple steady-state, sterco-only hiss
and pop reduction, and so on. it
would be fine. But too many of these
guys fight this ridiculous low-cost fea-
ture war that ends up with ludicrous
attempts at high-powered functions
from low-powered machines.

Tiny Ford Fiestas are okay as bare-
bones transportation, but you will go
crazy if you try to use one to pull a
20-ton trailer up a hill. It takes real
machines to do real work. Now, you
might get away with pulling a S-ton
trailer up that hill orzce when you are

moving your home,

but if
ol | ..’\ o2
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you pull trailers up hills for a Jiring,
you have to get it done in an hour,
several times a week, not in 250
hours, once a year.

Most of what are being called
workstations are not workstations
they are simple editors, and many fail
miserably at that. T must say that
there are a couple of straightforward
multitrack digital recorder/editors that
work well. These units are great bar-
gains and can cut editing times dra-
matically. These are brought to you
by new fringe companies and are not
the mainstream low-cost “bargain™
units that are infesting our cities like
a plague.

Sales figures for low-cost “work-
stations™ are impressive. Everybody
wants to get into the digital age, and
if you only have a few thousand
bucks these machines scem irre-
sistible at first.

But then comes what [ have writ-
ten about before: the hidden negative
surprises. Simple ripple edits that you
used to do in 30 seconds with analog
tape may now take 200 seconds, not
the five seconds that you expected
and hoped for. Do ten edits and you
may unknowingly slip all the audio
from that point on by more than a
frame. This problem is in fact quite

common!

One of the most popular units of-
fers EQ. but it is so incredibly horri-
ble that nobody should ever actually
tse it This same unit doesn’t sound
quite right even if you don't use any
EQ and go in and out digitally to
avoid its converters. The stereo image
collapses, the high end loses defini-
tion and becomes strident, and the
bottom end gets cloudy and thick. In
the last few years, we have learned o
associate this type of audio damage
with inferior converters, What is go-
ing on to cause this when using D
I/0? Who knows?

The operative term here is toy.
Toys are great. You get something for
close to nothing, and if you choose
wisely it can serve as a basic entry-
level educational sample of what the
real thing can offer. However, one of
the characteristics of toys is that they
offer no actual growth path. This is
necessary for low-cost manufacturing,
but a lot of those who purchase these
little "DAWs™ don't quite realize that,
and when the long list of limitations
and dead ends is revealed, the cus-
tomer often feels trapped and frus-
trated, because there is no way out
other than cating the purchase and
starting over.

There has been a lot of noise re-
cently about new bus standards for
these machines. This is pretty good,
as it will allow different manufactur-
ers to interface their gear directly. But
this is by no means a true open-
ended expandable architecture. Low
data rates and lack of control along
with the same old thing—lack of real
porcer—severely limit these schemes.
Also, don’t confuse an expansion bus
with a real upgrade path; they are not
the same thing. None of these units
has a rational upgrade path. That
should scare you.

All of this bothers me for the ob-
vious reasons, but it also troubles me
because there is so much of it that
DAWSs are actually starting to get a
bad name. This is unfortunate, since
DAWSs are the only future we have,
the only path that exists for us if we
want to become more productive
and more creative, if we want a high-
er-quality end product in less time for
less money. It simply won't be possi-
ble to compete without a good DAW
by the end of next year. Face it.

It may appear that my attitude on
the subject is elitist, but it is not. Bla-
tantly put, many of these smaller low-
cost toys are so severely limited in
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The Newest Modular Microphone Family from the Leader in Condenser Microphone Design,

Every polar pattern, every configuration you'll ever need, interchangeable in seconds. @
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All with the rugged construction, precision craftsmanship and impeccable audio quality

that are unmistakably AKG.
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Why not get everything professional

Digital Audio Workstations have to offer?
Create your best part out of 10 recordings and use it

in five different places... record 100 takes in the same
place, on the same track... synchronize sound FX to a
picture in less than a second... erase a word and bring it
back a week later... and do all this on a machine that
gives you instant access with incredible editing speeds,
the sound quality you want, and the reliability you can

Problem is, many DAWSs just can' give you all of

count on, project after project.

these things.
Heres why:

Problem: Some systems use a single computer
for graphic user interface and for audio information
processing. This slows the whole system down, and

makes you wait.

The Answer: A workstation that sepa-
rates the hardware “engine” from the user
interface computer. This way, audio infor-
mation processing is not slowed down

by the user interface, and the interface
computer operates without the load of
additional tasks. And you save time and
money.

Problem: A system crash in the middle
of a complicated project could cost you as
much in time lost as some of the less pro-
fessional DAWSs are worth. You should
expect reliability you can count on from
your DAW, and get it.

The Answaer: First, call around. Check
the reputation of DAWs. We have DM-80s
working every day all over the world in
high volume production environments.

Our customers will tell you they're reliable.

Problem: Some systems don' give you a

user interface that's familiar and easy-to-use.

The Answer: Buy a DAW that lets you choose either a
dedicated hardware remote that gives you familiar tape
recorder controls, or computer software control that is

simple to understand and easy to operate.
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Optional DM-80-S Multitrack Manager control

Jor the Macintosh®— easy to learn, fast to use.

ord.

Problem: Some DAWSs are the weakest link in the audio
chain. The DAW you buy should deliver sonics as good or
better than any piece of audio equipment you own.

The Answer: Choose a DAW from a company that knows
professional audio, not just a company that knows comput-
ers. But most of all, ask audio professionals who own one.

We believe you'll find all these answers and more in the
Roland DM-80 Digital Audio Workstation. Call us at
(213) 685-5141, ext. 337, or FAX (213) 722-0911 fora
brochure. Or better yet, schedule a demo. You're going to
like what you hear.



“The thing is just impossible to screw up! The DM-80’% non-destructive editing is
the only way to go—revisions are extremely easy, and very quick.”

— DAVID ESCH
DIRECTOR OF COMMERCIAL PRODUCTION
WPNT CHICAGO

“Edits fast, sounds great, and doesn’t break. The DM-80's multilayering capabilities and
simultaneous recording on all tracks gives us the flexibility to do whatever we want.”

— JOEL VALENTINE
PRESIDENT
21ST CENTURY SOUND DESIGN, HOLLYWOOD
("NORTHERN EXPOSURE")

| the Word
on the street.

“The first DM-80 paid for itself in two months, so we bought a second one...
 like the editing ease—no waiting. It's my ‘word processor’ for audio.”

— MICHAEL STANTON
COMPOSER/ARRANGER
AUDIO PRODUCTIONS, INC., NASHVILLE
("EVENING SHADE?)

“The DM-80 is our secret weapon! It a very enabling technology.”

— MAZ & KILGORE
GRAMMY NOMINATED PRODUCERS
NEW YORK

“What goes in... comes out! And the sound is wonderful. Easy editing, plus easy
sync to video lets me concentrate on the creative aspects of the production.”

— RICHARD FREITAS
EMMY AWARD NOMINATED AUDIO PRODUCER
THE DOVETAIL GROUP, CONNECTICUT

“Operational speed and ease of editing make the DM-80 the greatest
thing since sliced bread! We use it for all our production”

— VINCENT FUMO
SENIOR EDITOR
INDEPENDENCE BLUE CROSS, PHILADELPHIA

“The DM-80s power and speed allow me to complete a
half-hour television documentary every week. As an investment,
the DM-80 has proven to be a very smart choice.”

— JIM HEFFERNAN
EMMY AWARD WINNING SOUND DESIGNER/PRODUCER
VIDEOSMITH, INC., PHILADELPHIA
(*1ST FLIGHTS WITH NEIL ARMSTRONG”)

\\Q Roland’
ProAudioVideo

USE READER SERVICE CARD FOR MORE INFO
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WE CAN SHOW YOU ALL THE
FEATURES THAT SET OUR NEW
MPL 2242 APART EXCEPT ONE.

g 22 inputs. 10 XLR bal- 0 4-Band EQ. High and low o Quad discrete transistor B Rotating jackfield for
anced inputs featuring a shelving filters: low band mic preamps. conventional mixing or
low noise, padless pre- 80 Hz/high band 12 kHz. rackmounting.
amp design. Six Two resonant mid-band
true-stereo inputs. filters: low mid 800 0 6 Aux sends: 1 pre; 5 post. | @5 dB more overall gain

Hz/high mid 2.5 kHz. than any mixer in its class.
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@ High quality, center- @ Panasonic sealed poten- d 4 true-stereo returns. @ The only 4 buss design in
detent Panasonic®faders. tiometers. its class (using 4 dedicat-
ed sub group faders)
© 128 dB overall signal-to- @10 Hz to 30 kHz frequen- B Ceramic hybrid channel with discrete Group and
noise ratio, A weighted. Cy response. design that further Main summing outputs.

reduces noise and opti-
mizes stability.

SOUND.

SAMSON AUDIO

For more information about the MPL 2242, please contact Samson Audio, a division of Samson Technologies Corp.,
P.O. Box 9068, Hicksville, NY 11802-9068 (516) 932-3810 FAX (516) 932-3815

Panasonic is a registered trademark of Panasonii Corporation
© 1993 Samson

USE RFADER SERVICE CARD FOR MORE INFO
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basic horsepower that real-world de-
mands such as time stretch/squeeze
and equalization (though theoretical-
ly offered) are of such horrendous
quality that they produce end results
far inferior to those of today’s typical
semi-pro studio toys. And high-speed
multitrack editing is so stlow and so
ridiculously loose in timing accuracy
that it is a bad joke. None of these
machines actually locks to code—not
with the resolution needed to fully
realize the editing potential of DAWSs.

DEALERS DISSEMINATE DECEPTIVE
DATA, DISCOURAGING DIGITAL
DISCIPLES. DISTORTED DETAILS
DOMINATE DOCUMENTS.

The race to appear to have more to
offer for less money is creating yet
another problem: blatantly deceptive
advertising. Don't believe the bullshit
that certain manufacturers are telling
you. Make them prove it. Kick them
out when they can't.

My favorite outright lie is that 20-
bit converters exist. I /ore that one!
Just to make sure you catch my drift:
There are no 20-bit audio A/D con-
verters on earth! Nor is it possible to
reach that by summing any combi-
nation of today's converters. Audio
equipment manufacturers tell you
that their gear has them, and even
the companies that make the chips
that all these manufacturers buy to
put in their gear tell them that they
are buying 20-bit converters, but it
simply isn't true. In
our universe

: ~
today’s ./ t“' {\
“20- = -

bitm - /

con- /
verters are
capable of deliver-
ing only about 16
or 17 precision
bits of informa-
tion. What a great
scam, along with
120dB dynamic ranges,

flawless digital copies, noiseless digit-
al EQ and mermaids. I've certainly seen
more mermaids than 20-bit converters.

PERFECTION PERSEVERES

The -ideal™ machine must be all
things to all people, yet it must be the
perfect specialized machine for one
person in his one job. A sceming-
ly impossible task, a paradox, you
might say? Since all recording envi-
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t's attention to details that sets the
ncw Furman Q-Series Graphic

Equalizers apart from the ¢
tion. Details like constant-Q equalization for
minimum interaction between adjacent

bands and maximum graphic accu

State-of-the-art low noise op amps.
wire” bypass function. Four segment meters

that make it easy to find optimum

levels. Beety power supplies that assure

long-term reliability. All six of our
feature silky-smooth sliders, and o

throw sliders are 15 mm longer than those
on most other premium graphics. And

e’ a dramatic new look, with pale gray
front panels and tasteful deep blue and

ther

black legends.

Contact Furman for the full graphic details.

Furman Sound. Inc
30 Rich Street
Greenbrae, Caltornia 94904
Phone (4151 927-1225
Fax (415) 9274548

ompeti-

racy. ..'
“Straight ..
\

signal

new EQ’s
ur long-
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The Only ‘ROCK & ROLL” You'll Hear on a

MARK 10" CASSETTE

s the Music!

.
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vk or

Only the Shape® Mark 10° Cassette
with its “Patented Independent Bridge”
delivers the kind of performance
that makes it absolutely the

in the industry today. Hands down.

This independent bridge stabilizes
the tape path and maintains the
most accurate, stable and consistent azimuth
alignment in the industry, eliminating the
unwanted tape path instability (Rock & Roll)
inherent in lesser designs.

SHAPE,
We're commiitted to excellence.

Available in custom colors, unifoaded or loaded

For information about the Mark 10
or any of the Shape products, please call
1-800-MARK-TEN (1-800-627-5836)

US Patent Numbers

RE 32,447, D 280,815

[ ] | J—
BHAPE .

SHAPE Inc., Biddeford Industrial Park, Biddeford, Maine
FAX 207/283-9130

USE READER SERVICE CARD FOR MORE INFO
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ronments will be based on some evo-
lution of today’s DAWs and tomor-
row’s virtual studio systems within a
few years, this level of sophistication
must be achieved.

Old thinking says that this is a
ridiculous goal—the “jack of all trades,
master of none” model. That has been
the primary type of thinking we have
had until now, and the result has
been what we now call the “conven-
tional studio.” Don’t get me wrong,
no other approach
was possible until 3
just very recently.
Truly massive
computer
power is
needed to
even en-
tertain 0
this con- *
cept, and ﬁ
that type of
power is just e
becoming )
available to
designers this year.

New designers, thinking in new
ways, will be needed to translate the
raw potential of modern high-horse-
power architecture into the next gen-
eration of virtual studios that will rule
the world. The proper mixture of fast,
easy-to-see-and-compare combina-
tions of assignable and dedicated
hardware surface elements, and true
virtual “glass” interactive surfaces can
do a shockingly good job of realizing
this lofty goal.

Wait and see. It’s all in the human
interface. Monster horsepower is
meaningless if you can’t get to it, just
as beautiful interfaces are stupid if
they don't control obscenely massive
horsepower. Ideal interactive virtual
studios, or “glass consoles” will be
the path to the future. Be careful to
put your money into something that
will make you competitive as soon as
you take delivery but can grow with
you over the coming years. After all,
it is just becoming possible to make
good 18-bit A/D converters, and it is
possible to manufacture a DAW that
is better, faster, and more creative
than any analog or digital alternative,
with no penalties and no compro-
mises. When you see that machine, it
is time to buy. Don’t blow your future
on anything less. ]

Stephen St.Croix can take his nap noiw.



OTARI'S NEW CONCEPT I:

A 48 INPUT, DIGITALLY CONTROLLED,
AUTOMATED CONSOLE FOR UNDER $55K!

® All digital routing with active [ SMPTE and MIDI-hased All this for under $55K!
black diagram snapshot switch automation What a Concept!
"Dual path signal flow -- each [# 10 Aux send buses Call Otari 1-800-99CONCEPT
with 4-band E.Q. and 100 mm [ Soft keys an each module (1-800-992-6623).
fader . o
[# CompuCal™-digital calibration
g Integratgd fader and mute system
automation . . .
[# 48-96 automated inputs in Otari Comporation
g Prggmmlnable master status e A
switching Fax: (415)341-7200
USE READER SERVICE CARD FOR MORE INFO
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US.A. Japan Technical Center United Kingdom Sales and Marketing Europe Pte., Ltd.
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Everytbhing You Ever Wanted to Know

LP vs. CD; Beta vs. VHS; 8-track vs. cas

sette; Mac vs. DOS; DASH vs, ProDigi; MD
vs. DCC. Format wars are nothing new. One
merely has to look through the annals of audio
history to discover that competition among in-
compatible formats has been with us since the
great disk vs. eylinder debates of the 19th cen-
tury. So what's this Alesis ADAT vs. Tascam

DA-88, June 1993—Eds.)

First, a few basics. Both the Alesis ADAT
and the Tascam DA-88 offer a tremendous
cost-to-performance ratio. And despite what
anyone may tell you, 8-track analog is dead.
The advantages of ADAT and the DA-88 (as
well as Yamaha's DMR8/DRUS and the Akai A-
DAM systems) are impressive. Want your

by George Petersen
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DA-88 brouhaha, anyway?

It all boils down to market-share econom-
ics—money. And it's a safe bet that the Tascam
system—said to have been on the drawing
board for more than four years—would never
have seen the tight of an audio showroom had
Alesis never announced the ADAT system on
January 18, 1991. Competition is a wonderful
thing. especially to consumers who reap the
benefits of a free-market economy. Three years
ago, who would have thought that a digital 32-
track could be purchased
for less than a 2-inch ana
log 24-track?

Unfortunately, along the way, both sides in
the budget Modular Digital Multitrack contro-
versy have been guilty of occasional lapses in
truth. Let's take an objective look at the facts.
(Note: The following Mix issues bave reviews
with detailed information on MDMs: Akai A
DAM. February 1990; Yamahba DMRS. Novent
ber 1991; Alesis ADAT. October 1992: Tascam

cousin Guido in Napoli to do an accordion
overdub on your next speed metal hit? Just
dub a scratch track on a digital multitrack cas
sette and, Federal Express willing, you'll have
that hot performance you need in a couple of
days. Very cool.

MDMs are. by nature, both upwardly and
downwardly compatible. Way back in the Ne
olithic analog days, if you recorded on a 106-
track deck. you had to mix on a 16-track deck.
With four recorders in a Tascam or Alesis sys
tem, vou c¢an work on 8-, 16-, 24- or 32-track
sessions. If you need more tracks, you can al
ways borrow or rent a couple of extra mod
ules. In the same manner, you can start out
with a modest 8-track system and then pur-
chase more modules as your needs—or cash
reserves—grow. The old school of recording
thought required purchasing a completely new
recorder every time you wanted to upgrade,
which made a lot of retailers happy.

Overburdened by high tape costs? With an



About Modular Digital Multitracks
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MDM, forget about spending $120 for a 2-inch,
24-track analog reel that runs a mere 17 min-
utes at 30 ips. At best, that's only four songs
per tape. Tape costs can add up fast—I under-
stand that the last Peter Gabriel album used
over 100 reels of 2-inch! Storage space for mas-
ters is another concern, but fortunately, all the

tape for a complete album project recorded

modular digital could fit in a shoe box (or

two), including the 2-track DAT mixdowns.
However, having done sessions on every

LP vs. CD; Beta vs. VHS;

8-track vs. cassette; Mac vs.

DOS; DASH vs. ProDigi;

MD vs. DCC. Format wars are
nothing new. So what's this
Alesis ADAT vs. Tascam DA-88

brouhaha, anyway?

type of modular digital tape recorder (A-DAM,
Yamaha, ADAT, Tascam and a custom 4-track
digital system I've used since 1984), [ can say
that recording on such devices uses up a lot
more tape than you might initially think possi-
ble. For example, on a typical reel-to-reel 24-
track music session, the band plays—and eras-
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es over—the basic tracks until a suitable take
is recorded. Why? Tape costs money. A six-
minute song on an analog 24-track consumes
about $40 in 2-inch tape, so people tend to be
picky about what becomes a
“keeper.” When tape costs are
cut to less than a twentieth of
that amount (typical for an 8mm
or §-VHS system) people keep a
lot more takes.

Studio owners should be
aware that, when using MDMs
bands tend to record lots of ver-
sions of basic tracks, which turns
into lots of band-in-the-control
room listening time, which turns
into higher revenues. Ditto for
the pleasure of keeping all 6a
guitar solo—or lead vocal—over
dubs (filling eight 8-track tapes)
and then listening to them alf
while the studio time meter is
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Digital multitrack recording
has simply never been this easy to
afford! And this is digital multi-
track brought to you by Akai,a
leader in design innovation and
quality.

For starters, the DR4d is self-
contained. This means no ex-

pensive add-on remote or com-
puter is required to access the
powerful editing features built-in
to the DR4d . But those features
would mean nothing without
great sounding audio. So Akai has
equipped the DR4d with 18 bit,
64-times oversampling A/D
converters for sound quality
equal to that of our DD1000, used
for mastering many of the most
popular albums on the charts. The
output is just as clean, utilizing 18
bit, 8-times oversampling D/A
converters.

The DR4d includes as stan-
dard features that are options on
other digital machines. How
about a digital interface in both
professional and consumer

The first multitrack hard disk recorder
to break the $2000.90 price barrier!

formats? Standard. How about a
108 memory autolocator? Stan-
dard. How about editing features
like COPY, MOVE, INSERT,
DELETE, and UNDO? Standard.

You'll feel comfortable with
the DR4d right out of the box. It
operates just like a conventional
4-track recorder with familiar
tape transport controls. But your
analog deck never gave you
features like the DR4d's digital
level meters, and a jog wheel
which lets you scrub audio
through the outputs to find
precise edit points. And, you’ll
love moving instantly to more
than 100 locations.

Connecting the DR4d to your
existing system is just as easy.
Four 1/4" TRS jacks on the back
accept either balanced or
unbalanced lines. A switch lets
you choose between +4dBu or
-10dBv operation. No expensive
custom connectors are required.

The DR4d allows you room to
expand as your needs grow. Up to

four units can be connected for
16-track recording, with sample
accurate sync. For more recording
time, the DR4d can accept up to
seven SCSI hard drives. Optional
SMPTE and MIDI interfaces allow
the DR4d to control or be
synchronized to external devices.
A second digital interface is also
available as an option if you need
four discrete digital ins and outs.
The DR4d starts at $1995.00
(less hard disk). A 200MB internal
hard disk is optional, or you have
your choice of using a wide var-
iety of external drives. Which-
ever you choose, the DR4d is
ready when you are. See your
nearest Akai dealer soon for a

AKAI

DIGITA

e e el

demo.

1316 E. Lancaster P.0O. Box 2344
Ft. Worth, TX 76113
817-336-5114  Fax: 817-870-1271
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running. Add in another four or five
hours patching together the “perfect”
take—via assembly editing on the
multitrack or SMPTE flown in/out to
a workstation—and you’ve discov-
ered the secret solution to the studio
recession.

COMPARISON SHOPPING

Yet, with all of the advantages that
low-cost MDM production offers, en-
gineers are still faced with two op-
posing and incompatible formats
(even more if you also count the
Akai and Yamaha systems). Getting
past the hype and determining the
best system for your studio’s needs
is much easier when you compare
the facts, so let’s take an objective
look at various aspects of the Alesis
ADAT and Tascam DA-88 formats.

Maximum Tracks: Both ADAT
and Tascam systems are based
around 8-track modules that can be
combined for up to 128 tracks. Call
this category a tie.

Basic Features: Comparing the
basic features of single machines,
both systems offer seamless punch
ins/outs, unbalanced -10dBV and
balanced +4dBu operation, two lo-
cator points, pitch shift, looping
points, 16-bit linear digital recording
and a choice of several digital cross-
fade times. The Alesis machine in-
cludes a compact remote control,
but the more expensive Tascam ma-
chine provides word in/out ports,
shuttle wheel, sync offset (allowing
assembly editing using a second
transport), individual track delays
and programmable preroll. The lat-
ter three functions are also available
with the Alesis, but only with the
optional BRC autolocator. This one
goes to Tascam.

Recording Time: The Tascam
records 2 maximum of 108 minutes
on a 120-minute tape; Alesis records
just over 40 minutes on a 120-minute
tape, while a recent software revi-
sion allows recording on T-160
videotapes for an increased running
time of 54 minutes. Tascam gets the
nod here.

Multitransport Sync: Both sys-
tems interlock multiple recorders via
a simple connection of one sync
cable between each transport. Alesis
sells an $11.95 9-pin cable required
to interlock two ADATs, but it's a
standard computer item—even at
Radio Shack (part #26-116) for $9.95.
The special D15-sub Tascam sync
cable is $85. In our Mix tests, we

For Studio Owners Only

Everybody talks about the proj-
ect-to-commercial studio connec-
tion, where people track at home
and mix their digital tapes at a
real facility. But here’s how a
typical scenario may play out:

1:00 p.m. Client shows up for
two-hour booking to mix project
that's “only four tunes.” Needs
DAT master.

1:30 p.m. Client, listening to
tracks for the first time on real
studio monitors, hears thin vo-
cals with intonation problems
recorded in basement using
$29.95 “pro” microphone. Multi-
ple attempts (on each tune) at
adding reverb, EQ and other “fix-
in-the-mix” remedies don’t help.

3:00 p.m. Engineer wisely
blames the problem on client’s
low-quality vocal mic and sug-
gests retracking vocals.

3:15 p.m. Engineer sets up
real vocal mic (vintage tube pre-
ferred to impress client) and sets
up monitor mix.

5:30 p.m. Four hundred
punches later, “one-take” client
finally completes vocals on four
tunes. Says he “has a cold.”

7:30 p.m. Ace quick-mix engi-
neer completes mixing the four
tunes, compliments the client for

recorded a mono tone burst on two
synchronized decks; we examined
the playback results on a Digidesign
Sound Tools system and found both
machines to be capable of sample-
accurate synchronization.

Sound Quality: In our lab tests,
both machines performed well,
mecting or exceeding the factory
specifications. The ADAT met its
0.009% THD+N (at 1 kHz) spec,
while 20 to 20k Hz frequency re-
sponse was flat to within £0.2 dB.
The DA-88's THD+N (at 1 kHz) was
slightly under 0.003%, with a 20 to
20k Hz frequency response flat to
0.2 dB—identical to the ADAT
spec. In critical listening tests, there
is a perceptible difference between
the two recorders, but it would be
foolish to try to say which sounded
“better.” Both systems sound very
good—comparable to the audio
quality of a decent studio DAT ma-

‘

great session that really only took
two hours—for the mixing part, |
that is. Client realizes he needs
edited DAT tape to send to tape
duplication facility.

8:45 p.m. Fast-chops engi-
neer finishes assembling mixes,
after dumping tunes into work-
station, editing tunes, adding
tones and transferring 20-minute
final product to second DAT
tape. Client announces he needs
six cassette tapes for band mem-
bers.

10:00 p.m. Engineer com-
pletes six cassettes, in three pass-
es of the control room DAT feed- |
ing two high-end cassette decks.
While second group of tapes
run, engineer compliments client
on great tunes and adds that
“while we're here we could also
run a recordable-CD copy for
only an extra $200.” Client agrees
and leaves with “killer session |
mixes.”

By now, you probably get the
idea. A two-hour booking turns
into nine hours, plus sales of two
DAT tapes and a $200 CD-R. Just
one of many reasons a commer-
cial facility should take a close |
look at a modular digital multi-
track investment. There’s gold in
dem hills, pardner.

—George Petersen

chine. Of course, once Tascam and
Alesis deliver their digital interfaces,
you could use outboard converters
to create your own sound. But to be
completely fair, the best-sounding
digital cassette multitracks are Yama-
ha’s DMR8 and DRUS, two 20-bit
decks that put the high-falootin’ no-
tion of “ultimate CD-quality audio”
into the garbage can where it be-
longs.

Tape Costs: Both Hi-8mm and S-
VHS tapes are readily available from
electronics stores, although finding a
tape at an all-night drugstore can be
a chancy proposition. As a price
comparison, I checked a local dis-
count shop that had TDK’s XP Su-
perPro $T-120 (S-VHS) for $7.95;
TDK'’s ME-120, a similar-quatity Hi-8
tape, was $9.99. Not much of a price
difference, but if you figure in the
DA-88’s increased running time, Tas-
cam gets the price edge—about 1.25
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cents per track-minute, vs. 2.37 cents
per track-minute for the ADAT.
Keep in mind that 2-inch analog
tape at 30 ips is about $7/minute (29
cents per track-minute).

User Base: At the time of this
writing, Alesis has delivered more
than 15,000 ADATs worldwide,
which is more decks than all other
digital multitrack tape formats—3M,
DASH, ProDigi, A-DAM, Yamaha
and Tascam—combined. To be fair,
the number of Tascam decks should
increase now that product is in the
stores, but this existing multitude of
ADAT users implies a wide accep-
tance of the format and a lot of po-
tential clients for studios who cater
to the “track-at-home/mix-at-a-com-
mercial-facility” business. Chalk one
up for Alesis.

Third-Party Support: A large
user base also encourages third par-
ties to develop accessories, custom
modifications and peripherals to
work with the ADAT system. Fostex
plans to ship its ADAT format
recorders in a couple of months (see
sidebar). Meanwhile, Tascam is re-
portedly talking to other manufac-
turers about building DA-88-compat-
ible decks. And with a one-year
head-start, Alesis has announced nu-
merous third-party alliances to de-
velop other ADAT products. Among
these are the $349 DataSync from JL
Cooper Electronics of Los Angeles,
which creates a MIDI Time Code
output from ADAT’s control track for
synching to MIDI devices; and Data-
Master, a $749 rack-mount synchro-
nizer that adds SMPTE chase, MIDI
sync, MIDI Machine Control and op-
tional ($149) Sony 9-pin/ES bus
sync. The Al-2 ($995) synchronizer
by TimeLine of Vista, Calif., offers
SMPTE chase, Sony 9-pin interfuce,
word clock in/out, video reference
input and an interface for incorpo-
rating ADATSs into a Lynx-2 and Mi-
croLynx system. Steinberg's ACI
(from Steinberg/Jones of Northridge,
Calif.) is a $399 device that adds
MIDI sync and MIDI Machine Con-
trol to an ADAT system; designed for
use with Steinberg’'s Cubase pro-
gram, ACI works with any sequencer
or computer platform that supports
MMC. Digidesign (Menlo Park,
Calif.) plans to build digital and sync
interfaces for ransferring eight tracks
of audio directly to/from ADAT into
Digi's Session 8 and Pro Tools disk-
based workstations. Alesis is the
clear winner in this category, but
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more companies may support the
Tascam format now that the DA-88
is in the stores.

Transport: When going into/out
of typical wansport operations (play/
stop/rewind, etc.). both systems emit
clunks and odd whirring noises that
don’t inspire confidence. However,
the Tascam transport is noticeably
faster than the ADAT, roughly com-
parable to the speed difference be-
tween DAT and an analog 2-track.
When working on a 60-second spot
or 3-minute song this isn't much of
an issue, but if your work involves a
lot of long-range shuftling between
different sections of a tape you'll ap-
preciate the faster operation. Tascam
gets the edge here.

Analog Interfaces: Connections:
Both systems offer analog -10dBV
(Alesis Y-inch; Tascam RCA) and
+4dBu inputs/outputs. However, to
reduce manufacturing costs, the
+4dBu 1/0 on both systems is pro-
vided on multipin connectors: Alesis
uses a single 56-pin Elco: Tascam
uses two 23-pin D-subs. Elcos tend
to be hard-to-find and fairly expen-
sive but are rugged with large, gold-
plated contact pins. The smaller D-
Subs are less expensive and readily
available but harder to assemble, es-
pecially with larger-gauge cable. Ale-
sis and Tascam interface cables in a
variety of lengths and configurations
are manufactured by Clark Wire &
Cable ([708] 272-9889), Hosa (1714]
522-5G735). Pro-Co ([616] 388-9675)
and Whirlwind ([716] 663-8820). An-
other tic.

Digital Interfaces: Both compa-
nies use nonstandard, proprietary in-
terfaces. Tascam’s TDIF-1 is a bidi-
rectional )-25 port; a cable for tape
cloning (between two DA-88s) is
$100: the AES/EBU and S/PDIF in-

terface is $1,099. and an SDIF-2 in-

terface is $1,299. Alesis uses two (in
and out) optical ports: a fiber-
optic dubbing cable is included with
each machine; and the optional in-
terface with AES/EBU and S/PDIF
ports is $895. From a price stand-
point. Alesis gets the nod here.
Documentation: Though both
formats are being touted as the pro-
fessional choice, the documentation
shipped with both machines is a far
cry from what should be offered
with a pro-quality device. There are
no schematics, flow charts, mainte-
nance/troubleshooting procedures
or even a cogent explanation of how
the systems operate. Pretty lame on

both sides.

Construction Quality: Both ma-
chines are solidly built with quality
parts, such as Crystal A/DD convert-
ers. The transports appear rugged,
though not invincible. With the cov-
ers removed, both decks offer ade-
quate access for head and tape-path
cleaning. The DA-88 clectronics are
mounted on slide-out cards, which
should simplify servicing—or at least
board-swap repairs. The ADAT has a
switch-mode power supply, and
there were reports of power supply
failures on some early Alesis units,
but these seem to be under control
now. The Tascam power supply is
linear, with a large power trans-
former (which contributes signifi-
cantly to the DA-88's 33-pound heft);
the design also creates a fair amount
of heat, requiring a cooling fan that
increases airflow (and dust move-
ment) past the transport/head as-
sembly. A toss-up, once again.

Reliability: I've heard a few re-
ports of Alesis failures (see above),
but when you contrast the number
of problems with the 15,000+ ma-
chines delivered, reliability looks
pretty good. In comparison, the first
3M digital 32-tracks were usually ac-
companied by a full-time mainte-
nance tech—just to keep them run-
ning! Early Sony and Mitsubishi mul-
titracks also had an affinity for down-
time. The Tascam DA-88s haven't been
on the market long enough to deter-
mine their reliability, so we’ll have to
wait before deciding this one. An-
other issue is the fact that rotary-
head systems (such as DAT, VCRs,
ADAT and DA-88) are complex
mechanisms that are prone to break-
down and head wear. Rotating
heads usually need replacing after
about 2,000 hours of use (typically
less than one year at a busy studio),
so whether you choose ADAT or
DA-88, you can expect some repair
bills in your future.

Format: Typically, when new
professional formats debut, compa-
nies unveil the workings of the for-
mat in scholarly journals or conven-
tion presentations, such as AES pa-
pers. Unfortunately, this has not
been the case with Alesis or Tascam,
so obtaining solid information about
cither format is no casy task.

Much has been said about the
way the systems record the control
track on the tape. On the Tascam
DA-88—and other 8mm systems, in-

—CONTINUED ON PAGE 43
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THE FOSTEX GOMETH

At last fall’s AES show in San Fran-
cisco, Fostex (Norwalk, Calif.) an-
nounced that it would be entering
the modular multitrack milieu, with
a digital recorder compatible with
the Alesis ADAT format. The result-
ing machine, the Fostex RD-8, uses
the same S-VHS transport and record
electronics as the Alesis deck, but
adds sophisticated synchronization
and control features. At the recent
NAB show in Las Vegas, I checked
out a pre-production unit.

The RD-8 is completely compati-
ble with the ADAT and can be used
as either a master or slave deck (with
the identical D-sub 9 sync connector
as the Alesis). Like the Alesis ma-
chine, up to 16 of these Fostex 8-
tracks can be synched for up to 128-
track recording. The fiber-optic dig-
ital 1/O ports are identical to those
used on the Alesis, as are the BRC re-
mote and meter bridge connections.

Preliminary features for this three-
rackspace deck include an onboard
SMPTE chase-lock synchronizer/

Fostex

outputs.

Digital Compact
Cassette (DCC)
gives you sound
‘ uo|i7 worthy of Da Vinci. This new,
aexib e digital music system rivals CD
quality wherever you go---home, car,
portable or personal.

INVENTIO BY suiuins

You also get new features: digital recording, direct frack
access, and text display that
provides new artistic dimension
to the music creation process.

DOWNLOADING
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—_ — I
%%9 | T] J

1

Philips offers o
complete gallery

reader/generator (24/25/29.97/30
frames DF-NDF), RS-422 (Sony P2 9-
pin) control for interfacing to video
editors, video sync in/out and word
sync in/out/thru (both with 75-ohm
termination switches), pullup/pull-
down (44.056 and 47.952kHz sam-
pling for 29.97 fps resync), MIDI Ma-

chine Control, 44.1/48kHz sampling,
XLR time code in/out, onboard
170ms track delay, multimachine off-
set, and -10dBV (RCA) and +4dBu
(D25 sub multipin) analog inputs/

Like the Alesis BRC controller, the
Fostex RD-2 has a 2-line-by-18-char-
acter LCD window that displays mul-
tiple pages of software access for
operational data (incoming/outgoing

SMPTE rates, sync status, sampling
and/or clock rates, etc.), as well as
autodiagnostics and locator info. As
an adjunct to the large, 10-digit, LED
readout of hours/minutes/seconds/
frames/subframes, data in the LCD
window can also include song titles,
take numbers and more. On the RD-

2’s back panel, a DIN input for a
standard IBM-PC keyboard provides
an inexpensive, quick means of in-
putting alphanumeric data, with 10-
key style entry of SMPTE location
points.

Initial deliveries for the Fostex
RD-8 are slated for September 1993,
with pricing presumed to be in the
$5k (or thereabouts) range.

—George Petersen

of components used in a DCC software
| production system from modular
standalone equipment to complete
turnkey solutions.  Pre-mastering
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Bernie Grundman and Jellow engineers, Chris "In our tests, the Apogee retained more of th

Bellman and Brian Gardner, have earned a

X | ambience and definition... and was discernable a
reputation for excellence. At Bernie Grundman

Mastering a lot of mixes come in on DAT. And a lot the way to the end product, the CD. 1t brings fort

still come in on 1/2" analog. That's when the highest
quality analog - to - digital conversion is required. more of the information that was originally intende
for the CD consumer. We use Apogee's DA-100¢
When it came time to equip their studios with

1]
reference A/D converters, Grundman, Bellman, and as our reference D/A converter, and now we'v

Gardner auditioned the best available.

-------- 5 installed an AD-500 in each of our mastering suites,

The unanimous winner...the Apogee AD-500. m_ & —Bernie Grundma

"It's the closest you can get to 1/2" analog."

TEC —Frank Filipetti

"The exclusive Apogee soft limit' feature....just another reason why
I won't be caught mixing without my Apogee's!"
—Bob Clearmountain

TN BT YT
1992 WINNER

"No one who listened to the test could tell the difference between the Apogee converters
and the straight wire."
—Roger Nichols, after holding a converter shoot out.

APOGEE ELECTRONICS CORPORATION

MIXING OR MASTERING"' ’# _#"3145 DONALD DOUGLAS LOOP SOUTE
PROFESSIONALS CHOOSE APOGEE. | SANTA MONICA, CA 9040
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FROM PAGE 38, DIGITAL MULTITRACKS
cluding VCRs and camcorders, as
well as DAT—the servo control data
is imbedded with the helical-scan in-
formation. Alesis uses a longitudinal
control track (as do many video for-
mats, such as VHS, U-matic, 1-inch
and D-1/D-2 digital). There is no
right or wrong here, just two different
ways of accomplishing a similar result.

[n terms of error correction, both
formats use systems based on Reed-
Solomon codes, a proven, standard
method of error correction in both con-
sumer and pro digital audio devices.

Though both Alesis and Tascam
use a helical-scan, rotary-head as-
sembly (as do VCRs and DATSs), the
data-storage schemes used in the
two formats are quite different. And
like DAT, the DA-88 uses Hi-8 tape,
which is a high-coercivity, metal-par-
ticle formulation. These tapes have
tightly spaced magnetic particles,
thus increasing the amount of data
that can be stored in the same area.
Such tape formulations also require
higher record and erase currents.
This is not much of a concern in a
DAT recorder; however, in a multi-
track recorder using high-coercivity
tape, where extremely high record
erase currents must exist in close prox-
imity to the relatively weak playback
signal coming off the tape, system
tolerances are critical.

The track pitch—meaning the ac-
tual width of cach helical-scan—on
a standard DAT tape is 13.6 microns.
The DA-88 has a track pitch of 20.5
microns; ADAT uses a 100-micron
track pitch. Unlike analog tape, there
is no direct correlation between
track pitch and audio quality in a
digital system. However, a narrower
track pitch means more data can be
packed into a smaller space, and
both systems increase the tape
speed (above standard video rates)
to handle the difference. The Tas-
cam format yields a longer playing
time but requires absolute precision
in head tracking and alignment in
order to achieve 100% playback com-
patibility among different DA-88s.
The Alesis approach uses a 30-mi-
cron read head within the 100-mi-
cron track pitch, with 35 microns of
tolerance on either side of the
recorded track, which should assure
intermachine playback compatibility,
but at a trade-off of reduced record-
ing time (40 minutes) and slower
fast-forward/rewind times.

A major difference between the

formats involves the way that data is
stored on the tape. With ADAT, the
information from cach of the cight
audio tracks is stored in discrete data
blocks. The Tascam deck contains
four sets of electronics from its DA-
30 DAT recorders and stores audio
data as four sets of track pairs (1-2,
3-4, 5-6, 7-8). When recording on a
DA-88, if only one of the tracks in a
pair is selected, such as Track 8, data
from the playback of Track 7 is read
and copied back onto the tape,
along with the new information of
Track 8. If AC power to the recorder
is interrupted (or if a write or read
error occurs) during an overdub on

Track 8, part of the data on Track 7
will be lost, and a similar scenario
could e¢nsue for any other glitch
caused by dirty tape heads, electrical
spikes, etc. And if that track-pair
crror happens a week after you flew
Eric Clapton in for a hot solo on
Track 7, it will be just another re-
minder why backup copies of im-
portant sessions are imperative. Ale-
sis gets the edge here.

SYSTEM COST ANALYSIS

Both systems offer combinations of
features, functions and accessories,
s0 exact head-to-head matchups can
be difficult. Here's a look at several

LICT

NORTHEASTERN DIGITAL RECORDING, INC.

+ David Bowie

+ Arlo Guthrie

« Frank Zappa

» The Beach Boys

« Bob Marley

+ Richie Havens

+ Nils Lofgren

+ Paul Winter

* Devo

«» Paul Horn

+ Kingston Trio

» Rykodisc

» Rounder

» Heartbeat

» Alligator

» Omega

« Biograph

» Vanguard Classics
« Musical Heritage Society
* Newport Classic

* New World

* New Albion

« CRI

» Northeastern Records
* Neuma

« NFL Films

« Polaroid

« Lotus
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2 Hidden Meadow Lane
Southborough, MA 01772
Fax 508, 624. 6437

Sony 1630 Mastering
Sonic System Editing
Recordable CDs

CD Production Services

508. 481. 9322

USE READER SERVICE CARI FOR MORE INFO
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Keyboards Computers « Pro Audio

Discover The Secret
Of The Pyramids.

We've discovered a new acoustical
foam that outperforms any we've
ever seen (or ever sold).

ALPHA Acoustical Foam.

The secret is in its unique pyramid
design.

Performance. ALPHA Pyramids
have a superior ability to absorb
low-end ambient noise. No other
product can compare.

Pattern. ALPHA Pyramids’ uni-
form pattern means easy matching
for an attractive installation. Other
products require random matching.
Packaging. All ALPHA Pyramids
are UPS shippable.

Alpha Acoustics has discovered the
secret of the pyramids. And we're
impressed. That's why we now of fer
ALPHA Acoustical Foams to our
customers. Call us. We'll gladly send
you a brochure and a free sample.

Call1-800-782-5742.

Acoustical Solutions, Inc.
Richmond, Virginia
Licensee Mﬂlﬂuh A

Acoustics

{SE READER SERVICE CARD FOR MORE INFO

comparable systems, with retail pric-
ing. (Note: All ADAT machines in-
clude an LRC—a simple transport
control—at no charge. Tascam
makes an optional single-machine
remote, the $200 RC-808, which of-
Jers track arming and input monitor
switching functions in addition to
basic transport controls. As the LRC
and RC-808 are not exactly compa-
rable units, they are excluded from
the systems listed here —Eds.)

Basic Machine
Alesis ADAT: $3,995.
Tascam DA-88: $4,499.

Single Transport, SMPTE Chase
Alesis, $4,990: ADAT, $3,995; Al-2
synchronizer, $995.

Tascam, $5,298: DA-88, $4,499;
SY77 SMPTE sync board, $799.

Two-Machine Basic System
Alesis, $8,000: (2) ADATSs at $3,995, in-
cluding dubbing cables; generic sync
cable, $10.

Tascam, $9,183: (2) DA-88s at
$4,499, PW8SD dubbing cable, $100;
PW88S sync cable, $85.

24-Track System, Autolocator,
SMPTE Chase, Meters

Alesis, $14,995: (3) ADATs at
$3,995, including dubbing cables;
(2) generic sync cables at $10; BRC
autolocator with SMPTE, $1,995;
RMB meter bridge, $995.
Tascam, $17,154: (3) DA-88s at
$4,499; (2) PW-88D dubbing cables
at $100; (2) PW-88S sync cables at
$85; SY-77 SMPTE sync card, $799;
MU-8824 meter bridge, $899; PW-
88M meter bridge cable, $90; RC-848
autolocator, $1,499.

AND THE WINNER IS...

Sorry, but you'll have to figure this one
out for yourself. We've presented the
facts, figures, specs, features and
pros/cons of both systems. Now it's up to
you to decide which system fits your

Digital Recording, MIDI Software
Synthesizers, Workstations, Samplers

Pro DAT's, Recordable CD, Multitrack

CALL 1-800-842-4777 = i.orrissearosy

UNIVERSAL CITY WEST SIDE SHERMAN OAKS WEST COVINA ANAHEIM B K i

3501 Cahuenga Biwl. W 4204 5. Sepulveda Bivd. 4631 Van Nuys Bivd 544 Azusa Ave 1676 W Lincoln Ave When not in the studio, George Petersen
(Lankersmim extt aff (Culver exit (2 Blocks N. of {1 Block North of {Corner of Lincoln . . N
Hwd Fwy turn la oft 45 Fwy.) Ventura Bivd) the 10 Fwy ) and Euciid) spencls mast of bis time pondering film for-
(213)845-1145  (310)558-5500  (818)784-6900 (B18)967-5767  (714)520-4500 mat debates such as 16mm vs. 17.5mm
(818)760-4430 ) )

recording needs. However, one thing is
clear: When a digital 24-track costs less
than 24-tracks of pro noise reduction, the
real winner is the entire audio communi-
ty. I wonder what lies ahead five years

and Super-8 vs. center-perf 9.5mm con-

MC, VISA, AMEX, OPTIMA, DISCOVER, DINERS, CARTE BLANCHE, APPLE & ROLAND CREDIT 5
- — — — - = — troversies.
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‘ ‘ The Neve VR keeps us at the top., ,

Dylan, Bon Jovi, k.d. lang, the Metropolitan
Opera... Weve done a number of major projects on
the Neve VR with Flying Faders. The VR has a lot
of headroom, if's very clean and very flexible.
Major clients demand that. Were a full service,
first-class recording studio that just happens to be
on wheels. In this business, you need the best crew
and the finest equipment. Basically, vou'd better
have a Neve VR. It's an investment that keeps us
at the top.

David Hewitt
Eemode Recording Services

T 2159945005 FAX 215.794.3263

Remote Recording projects using the Neve VR:
Tribute te Bob Dylan a Madison Square Garden
Bon Jovi A Astoria Sound Stage, Queens, NY/MTV
‘Falstalf” a Metropolitan Opera/Lincoln Center
Tribute to the Olympics a Olympic Jam, Atlanta

kd. lang a Tower Theater, Philadelphia

Siemens Audio Inc.

AMS & Neve Professional Audio Products
7 Parklawn Drive A Bethel, (T A 06801 T 203.744.G230 A FAX 203.792.7863



THE BEST OF

Both

by Rick Schwartz
€ are starting to see more
and more integration of
analog and digital devic-
es, especially tape- and
disk-based products. Some-
day an engineer will be able to as-
semble every device in the record-
ing chain like building blocks, from
sound capture, processing, mixing
and archival, as shown in Fig. 1. Al-
though it's now possi-
ble to go with
an all-digital
signal “
path. ‘\e
there are
several good
reasons engineers
continue to mix and
match the best of both worlds from
tape- and disk-based systems.

How many good-sounding digital
microphones can you name? What
about transparent-sounding digital
compressor/limiters? Good engi-
neers use the right tool for the right
job—whether it's analog or digital—
which is why they track drums and
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din

bass using analog tape, and vocals
on a digital multitrack. Although ana-
log devices are still preferred for
some parts of the signal chain, as
digital technology continues to im-
prove, there may come a time when
an all-digital chain is not only possi-
ble, but actually desirable.

THE MOVE IS ON
Audio products are going digital for
a number of reasons. In the case of
a4 DAT machine, we have in-
dexing capabilitics.

faster ape’ ’a’
transport
shuttle times, and generally better
specs than a similarly priced analog
recorder. As a result, it seems that
analog tape machines may be going
the way of the vinyl record. Purists
will continue to sing their praises.,
while the masses cast their votes for
a digital solution.

Case in point: While sales of ana-
log multitrack machines are now on

ad

orlds

the decline, digital audio worksta-
tion sales are increasing. Why? Be-
cause nothing can match the speed,
accuracy and flexibility available
from nonlinear editing. As many of
you can attest, once you've edited
using a hard disk system, it’s hard to
go back to a razor blade.

Although DAW's have generated a
lot of interest, they are now being
forced to share the spotlight with a
new breed of tape-based products

that offer eight or more chan-

nels of digital audio at a
D i very reasonable
cost i -~ B
Modular

price. These
Digital Multitracks

are available from a number of manu-
facturers, including Akai, Alesis, Fos-
tex (due out in September) and Tas-
cam. Surprisingly, the availability of
tape and disk devices has not been
adversarial in nature. In fact, they
secem to complement each other
quite well. One could even say that,

low-



by providing an extremely low-cost
form of high-density removable me-
dia, MDMs supply the missing link
DAWSs have always needed.

TAKING CONTROL
On the surface at least, the integra-
tion of tape and disk may seem like
a marriage made in heaven. There
are several issues that need to be ad-
dressed, however, including machine
control and digital data exchange.

Let’s start with built-in machine
control, because it's already slated
to appear in products from most of
the manufacturers. MDMs can be
controlled through the use of con-
ventiona! serial or parallel interfaces,
or via MIDI (also serial in nature).
One of the more popular types of
machine control is the Sony 9-pin
serial interface. Assuming both de-
vices feature a 9-pin connector and
common software protocol support,
your worries are over—simply plug
and play.

The MDM should perform well as
a slave. Though not strictly a ran-
dom-access device, the unit’s shuttle
times are generally faster than those
of a conventional tape transport, es-
pecially if the recorder is based on
an 8mm mechanism. The inclusion
of industry-standard machine con-
trol also makes it possible for MDMs
to lock up with analog tape ma-
chines using an external synchroniz-
er. Even if your workstation doesn’t
have 9-pin support, it can operate as
a code-only master if it can output
SMPTE time code while playing. If
not, check and see if it has a MIDI
jack on it. Some workstations output
MIDI Time Code, which can be con-
verted into SMPTE using a third-
party device. A more clegant solu-
tion could be the use of MIDI Ma-
chine Control, an option that is start-
ing to appear on some products.

In addition to basic transport con-
trol, your workstation should also
be able to arm

Technol()gie

tracks on the
MDM and punch-in/out—either man-
ually or at specific time code loca-
tion points. In the future, expect DAW
software designers to include tape-
based virtual track support in their
products. Workstations with such a
feature could graphically display
where punch-ins and punch-outs

\

Trevor Rabin and Michael Jay
on the New Yes Album Project

plored new musical horizons via advanced computer technology

during the production of the band’s new album. And Mark of the
Unicorn’s Digital Performer for the Macintosh affected the process
areatly. As in the past, the Mac was used as a writing tool, allowing
band members 1o mock up song ideas using samplers and synthesiz-
ers. Bu now computers .are being used in all stages of the production,
nroviding incred:ble new power and flexibility.

Digital Performer’s hard disk-based digital audio tracks allowed
band menibers to add bass, guitar and vocals quickly in a totally non-
linear environment. Jon Anderson also recorded his lead vocals direct-
ly into the Mae using Performer. Background vocals were recorded
onto multitrack tape and then mixed down directly into the Mac for
editing. “Being able to cut and paste everything from acoustic drums to
stacked background vocals,” Jay explains,

es producer/guitarist Trevor Rabin and engineer Michael Jay ex-
\

—CONTINUED ON PAGIE 49

occur in the timeline, with the pre-
sumption that audio information ex-
ists between those two points. This
would allow the user to print out an
EDL for all tracks in a project, both
tape-based and nonlinear. Wave-
forms tor tape-basced tracks could be
buiit in the background by the com-
puter and displayed in the timeline
to facilitate more accurate tape
editing.

THE LANGUAGE BARRIER

Once your deck is under com-
puter control. it’s time to start ex-
changing digital information. Data
transfer involves the exchange of
EDL information, as well as the actu-
al sound file data. I[ronically, edit lists
are harder to exchange than sound
file data. Sound files can be digitally

PHOTOY: ELZABETH ANYVAS

transferred from one device to an-
other using the AES, S/PDIF or simi-
lar digital I/Os. If the transfer is done
properly, the copy should be almost
identical to the original. The idea
here is that you would cut on disk
and then transfer the material to tipe.
Unfortunately, the transfer is a real-
time process—as is mixing—so it
shouldn’t be a factor for most users.

THE TECHNCLOGY BRIDGE
Another problem is the barrier be-
tween project and professional stu-
dios. Although low-cost digital mnul-
titracks have yvet to establish them-
selves fully in the professional main-
stream, they are deeply entrenched
in the home-studio market. Musi-
cians love them because of their at-
-CONTINUED ON PAGE 50
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MONTORING
SYSTEMS

Seal, Richard Marx, INXS, Crowded House
& Barbara Streisand have something very
much in common, all are using KRK to
make their latest projects come to life.

Post-Production facilities like the new multi-
million dollar Hollywood Digital chose KRK
for each of their 13 Rooms. From the Models
7000 & 9000 to the dual 15" 3-way LCR
main system in the mix rooms, KRK is the
exclusive choice.

m The all star roster, of recording artists and
MONITORING producers consistently found working at the
SYSTEMS new Record Plant in Hollywood, rely on

KRK Monitors to keep the heavy hitters
making the hits.

Everything you hear is true, no one wants to
be fooled by monitors providing false images
of what you just invested your heart & soul in.

KRK MONITORS ARE NOTABLE FOR...
Unsurpassed detail & sonic transparency

Pin point stereo imaging
Excellent off-axis responce

Hollywood Digitel \ﬂ' L

Hollywood, (A

With KRK, we make each patr of speakers
as if they were are own. Demo a pair today
& discover the difference.

U.S. Distributor

Group One Ltd.

80 Sea Lane * Farmingdale New York 11735
Tel : 516.249.1399 ¢ Fax : 516.753.1020

KRK Monitoring Systems

16462 Gohard Street © Unit D
Huntington Beach, Cdlifomia 92647
Tel : 714.841.1600 © Fox : 714.375.6496

USE READER SERVICE CARD FOR MORE INFO



—FROM PAGE 47, SESSION SPOTLIGHT
“has allowed us to zero in on the ideal form of a song
during the recording process.

Multiple Macs were used to achieve additional dig-
ital tracks. Slave computers were linked using the net-
work output on the Mark of the Unicorn MTP inter-
face. In addition, a 10-BaseT Ethernet connection was
used for sound file exchange. Besides the internal
hard disks, four external hard disks were used: three
Dynatek 1.2GB drives and one 660MB drive, for a
total of more than 4 GB of online storage.

MASTER SYNCHRONIZATION SOURCE
For the best possible sound quality, Jay and Rabin
needed to find a sync source accurate enough to clock
the 20-bit converters housed in the Lexicon 2020 A-to-D
converter and Digidesign Pro Tools hardware, but
which could also serve as a master controller for eve-
ry device in the studio. The solution turned out to be
a TimeLine MicroLynx, with the ACG-2 option. The
MicroLynx time code generator (resolved to its own
internal black-burst sync) was used as the master time
code reference for the entire system; the multitrack
served as the motion master. This configuration, Jay
recalls, made the system feel as if the multitrack was
the master, when in fact it and both MIDI Time Pieces
were receiving time code from the synchronizer’s in-
ternal TC generator.

The MicroLynx also provided word clock for the
Lexicon 2020, which is currently being used as a front

end to Digital Performer. According to Jay the 2020’s
built-in compressor provided a tape-saturation effect,
but without the negative analog artifacts.

DRUM SUBMIXES

Before recording the drum parts, Jay and Rabin pre-
mixed all of the tracks to about a half-dozen mono
stripes, which were printed on a multitrack slave
tape. Guide tracks on the slave consisted of guitars,
bass, keyboards and vocals, as well as percussion that
drummer Alan White would need to play against. Six
days were spent in an outside studio tracking
acoustic drums, organ and other parts.

The final drum mix was then recorded back to
hard disk using Performer, allowing other parts to be
edited to fit the new tracks better. Jay used Digital
Performer to slip sync on the drum mics and claims
the use of this technique allowed him to clarify the
image by eliminating time smear for a punchier
sound.

According (o Jay, “The use of hard disk technology
has allowed a band like Yes to write and record to
the point where there is now no clear line between
the demo and final stages of an album project”

“We have moved far beyond using the computer to
merely sequence,” Rabin concludes. “We're now real-
izing the optimum in performance by being able to
manipulate sound in a way unimaginable ten years
ago. I sincerely believe that most music will be creat-
ed this way in the near future” —Rick Schwartz

ey Aud

M ODEI 730

b ——

The next generation of dynamics control from

o Paran B 44 SCREEN DD

remote control allows assignable “in-hand”

PR OCESS OR

New Concept
With A
Fresh Set

Of Parameters,..

Valley Audio! Bridging the gap between high
fidelity analog and modern digital innovation
comes a breakthrough professional audio tool -
the Model 730 Digital Dynamics Processor.

More than just a digital version of an analog
stereo compressor, limiter, expander, sibilance
controller or keyed gate, the Model 730 allows
complex, easily programmable multi-threshold,
mutti-ratio dynamic transfer curves to be
combined for total control of demanding audio
signals. There’s nothing like it, anywhere!

The Model 730 features zero-attack detection
for distortionless broadband limiting. simulta-
neous mutti-ratio compression and expansion,
externally keyable gating and selectable high
frequency limiting. An optional dual linear fader

1S READER SERVICE CARD FOR MOKRF INFO

parameter and volume control, great for remote
Zipper-free digital fade-ins and fade-outs on DAT
to DAT transfers!

The Model 730 speaks every common signal and
control protocol, from analog -10 to +4; digital
30 kHz to 50 kHz AES/EBU, S/PDIF, SDIF-2: TOSLINK
optical. MIDI, RS-232, and RS-422.

Internal 24 bit architecture with 18 bit 1/O
conversion Insures the utmost in high fidelity, and
ROM resident software, flexible Aux connectors
and daughter board modular expansion provide
lots of room for future growth.

The options and functions could fill a brochure,
which we’d be happy to send you. Or contact
your favorite pro audio dealer for a test-listen of
the Model 730

9020 West 51st Terrace, Merriam, Kansas 66203
Pnone (800) 800-4345 FAX (913) 432-9412

|
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—FROM PAGE 47, THE BEST OF BOTI WORLDS
tractive price, great sound quality
and removable media. which allows
tapes to be exchanged between
friends during collaborative sessions.
If enough professional studio own-
ers take notice, MDMs could be an
effective link between personal-use
and professional facilities.

Artists could start a project at
home, by recording basic tracks and
time-consuming overdubs. Once track-
ing is completed, the tape could be
brought to a protessional studio (with
the same-format recorder) to record
critical overdubs, final vocals and
mixing.

conventional recorders, with a cost
as low as $400 per track.

Another reason for integrating a
low-cost digital multitrack with a
workstation is to supplement disk-
based tracks. Adding an MDM to an
8-channel workstation doubles the
amount of tracks at a reasonable
cost. By linking several boxes to-
gether, it's possible to have more
than 24 tracks, with a recording time
longer than 2-inch tape. Why mix
linear and nonlinear tracks? Disk-
based tracks are perfect for slipping
elements against time code and per-
forming critical edits, while tape-
based tracks are ideal for long-term

]

These pint-sized units are capable of
providing up to 864 track-minutes
on a single 8mm tape, which trans-
lates to a cost of only one cent per
track-minute—much less than other
forms of removable media, includ-
ing analog tape, data DAT or mag-
neto-optical cartridges (Fig. 2).
There are several caveats, howev-
er. Backup would occur in real time
instead of two to four times normal
speed. Also, although the informa-
tion on the tape is stored digitally
and is for all practical purposes first-
generation, there is one big differ-
ence. The time code pointers gener-
ated by workstations on original
sound files and regions would not
be present. However, if manufactur-
ers decided to write their EDL infor-
mation at the beginning of a tape as
analog data, users with software that

Mic Pre Storage — Digital Mixing Digital Storage could read the header section would
— . Processing e o know exactly what was on each track
_I [ and the precise moment each sound
Dig.In _ Analog D/A  Analog Archival occurred. Once read, the EDL could
N ' T | be imported into a digital audio work-
station, and tracks could be record-
Figure 1: One example of a
modular approach to the record- Figure 2: Cost
ing process: Conventional tape $8.00 comparisons,
machines could be added with the per track per
addition of synchronizer modules. $7.00 recorded
Complex configurations could be minute, for
stored and recalled. $6.00 8mm tape,
Data DAT,
As some of you may have discov- $5.00 VHS, MO,
ered while working in project stu- analog and
dios, because of bad room acous- $4.00 hard disk
tics, improper wiring and noisy mix- systems
ing desks, it's almost impossible to $3.00
achieve a good mix. By going to a
professional studio, the project re- $2.00
cordist could take advantage of an
expensive array of signal processing $1.00
gear and exotic microphones. By
bringing in ua recorder for use as a so.00 30 N
slave deck, you might even consider 8mm Data 2" VHS  Magneto Magnetic
replacing drum machine tracks with (MDM) DAT Analog  (MDM) Optical Disk
real acoustic drums. The sooner pro-

fessional studios embrace this tech-
nology, the better.

Audio post houses are just start-
ing to examine the use of MDMs: for
film and television applications they
serve several purposes. First, they
act as a bridge between the sound
editor and the dubbing stage or on-
line facility. Tracks can be edited
using nonlinear techniques, then
transferred  straight across to an
MDM so they can be locked up and
used for mixing. An MDM is inex-
pensive enough that it could be-
come a cost-effective alternative to

80 MIX, JITY 1993

storage. A single 8-track, tape-based
system has enough room for stereo
dialog. music and effects, plus a
stereo composite track. Combining
tape and disk gives the user the best
of both worlds.

OTHER CREATIVE POSSIBILITIES

MDMs are also useful for archival
applications. The long recording
times offered by products such as
the Tascam DA-88 have made audio
post houses and digital workstation
users stand up and take notice.

ed under computer control using the
list as a guide. This feature would
result in a much more efficient use
of disk storage space, because the
DAW would need only to record the
sections on a tape that contained
audio information (plus user-speci-
fied handles). All of this extra func-
tionality could be possible without
any modification to the hardware.

FREEDOM OF CHOICE
As can be seen, no matter what kind
of work you or your studio handle,



ABOVE: Start Parodi
and hushandto-
producer Jeff Fair in
their home studio.
Essential equipment
includes Akei digital
samplers, Panasonic
oA eigﬁl Kor
keyboards and of
course, two Mackie
CR-1604 16-channel
mic/line mixers.

“On the Arsenio
f Hall Show,

; many groups
waunt fo )
: reinforce live
i

{ drums with
|

: sampled loops
‘ ’ -~ a gsz master
A or master
: — (D.llike to

purap the volsme of the semples high
to get a big sound. When I do, the
show’s sound engineers come out of
the booth and give me this “you’re
doing it again look. . .because the
signal from ihe CR-1604 is so clean
ond hot that it regularly peaks their
meters. Yet the 1604 never distorts.
High heacroom and dynamic range are
why Jeff and | use Mackies in our
commercial production studio and on
the road...most other (oan:,uact mixers
in this price range ertificially color the
sound, Incidentally, not only does the
Arsenio Kall Show use a total of four
Mackies, but it’s also the mixer | see

mast often in the racks of groups that

we have on the show.”

Norm owaits his orders to be
tramsparted on his nission fo
uhcaver the *secrefs of OMNIMAX.”
From the Liberty Science’s signature
fam*“Welcome to the Max.”

1993 Rosalini Fiim Productions,
Inc. .Soundtrack by Woyne Shorpe.

Wayne Sharpe phoio: Sheilo Gracie
Starr Porodi photos: Peter Figen

_3.— it ¥ _‘i}::::;:;.j
Pj;tyne Sharpe: Film music for 70mm
“Welcome to the Max.” “Atlantis,”
“Geresene Demonic;” Commercial scores
for Revlon, Dristan, Cover Girl, NEC Red
Lobster and Hawaian Punch national TV
spots; MIDI consultant/programmer for
sach Boys, Tommy Snaij & Damn
Yankees), Rick James, and others.

‘ ' @

WOODINVILLE - WA - USA - 1-800-258-6883

Starr Parodi/Parodi Fair Productions: Film trailers
and television: & Mariachi, Trespass, Extreme
Justice, Prelude to a Kiss, Missiissippi Masala,
Slraigﬁl out of Brooklyn, Graduation Summer,
Livin lazqe, The Ed?e, ame; Commercials:
Subary, Arco, Chrysler, Coors Pure Water 2000,
Paramount Theme Park, Better Homes and
Gardens, Charfer HosiJiIal and many more. In
cddition, Starr as released o stunning debut
elbum, “Change,” with another coming soon.

Before you buy o 16-channel mixer,
call us toll-free. You'll learn why
successful professionals who can
afford to own any compact mixer
overwhelmib%ﬁmose the
remarkably affordable Mackie.

“My soundtrack
for “Welcome to
the Max” was
mixed direct to
six discrete
digital channels

View from 10,000 f1.-above
Monhottan o Morle folls to evrth T
from outer space. From Liberty at lo

Sciences” signoture film “Welcome Stu ios ﬁ”ough

to the Max." « 1993 Rosulini Film
Prodyttions, fic.

three Mackie
(R-1604 16-ch.
mic/line mixers combined via o
MixerMixer. The producers wanted the
cleanest [ossible sound and needless
to say, the CR-1604s delivered as
usual. I've used Mackies to produce
my recent television commerciels and
movie soundtracks, and continve to be
amazed af the sound quality that
comes from such affordable mixers.
I've also recommended CR-1604s to a
lot of other musicians. All | can say is,
“Accept no substitutes.””
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the addition of a low-cost digital mul-
titrack is worth considering. Right
now, digital multitrack recorders are
available from a number of manu-
facturers, with more on the way. Us-
ers can choose between long re-
cording times, up to 20-bit dynamic
range, as many as 12 tracks, and
even video-sync capability. It’s not
an easy decision.

Although 8-track is now the most
popular configuration, expect to see
16-track capability within the next
year or two. If 16 is possible, why
not 24? Only time will tell. Until then,
it is easy to lock up multiple MDMs,
without the use of an external syn-
chronizer. By linking multiple units,
it is possible to go way beyond the
24- or 48-track canvas that most of
us have become accustomed to work-
ing with.

OFFLINE GOES ON

Audio products are not the only de-
vices that are moving from analog to
digital. Random-access video editing
systems are also on the rise. Anyone
who attended the recent NAB con-
vention in Las Vegas knows that the
new buzz words are nonlinear on-
line. The emergence of reasonably
priced video editing systems that
promise to deliver broadcast-quality
images may have a profound effect
on the audio post-production indus-
try as well.

Until now, the main purpose of
using a nonlinear video editing sys-
tem has been to create an EDL for
the online session. This setup allows
an editor to work fast, as well as of-
fering the flexibility of trying differ-
ent options in a low-pressure (i.e.,
inexpensive) environment. Now, for
the first time, video houses have the
ability to finish a spot in-house.

How will this effect the audio in-
dustry? Some facilities are starting to
get pressure from clients to buy
audio editors that are file-compati-
ble with their picture-cutting sys-
tems. The ability to read digital files
from an offline session allows the
audio sweetening facility to start
where the picture editor left off,
without a time-consuming laydown.
There is no need to import an EDL,
because edit points are already in
the system.

First-generation source elements
are already on disk and do not need
to be retransferred. Once the media
from the video editing house is on-
line, the audio facility can fix bad

edits, split tracks, add additional ma-
terial and mix. There’s no need to
lay back audio before the online
session, because the mix stripes can
be stored on the same disk as the
source audio. If additional picture
cuts are made in the online session,
the audio tracks will reflect all chang-
es without going back to an audio
facility to conform the tracks and re-
mix. It's clear that disk-based video
editors are having a profound effect
on the entire post-production process.

INTEGRATED SOUND AND PICTURE
Now that DAWs have gained wide-
spread acceptance, users are starting
to ask, “What good is random-access
audio without random-access vid-
eo?” SSL made this clear when it first
showed Scenaria—an audio work-
station with disk-based video—at
last year’s NAB convention.

In addition to compatibility is-
sues, there are other reasons to con-
sider an audio editing system with
integrated digital video. The post-
production process is extremely re-
petitive; hundreds, sometimes thou-
sands, of edits are made in a single
day. A typical seven-second preroll,
plus the time it takes for the trans-
port to locate and park, really adds
up over the course of a normal ses-
sion. It's like driving a speedboat
with your anchor dragging on the
bottom of the lake; no matter how
fast your engine is, your top speed
is limited by the friction caused by
the anchor. In this case, the boat an-
chor is the video transport.

Integrated video offers three main
advantages: extremely fast logging,
near-instantaneous lockup and the
ability to scrub sound with picture.
Frame-accurate scrubbing of sound
with picture is simply not possible
using conventional video transports
or even laserdisc players. Once you've
used a hard-disk editor with inte-
grated picture, it’s hard to go back
to a conventional video transport.

Best of all, prices continue to drop
on the computer technology that
makes all of this possible. Although
an affordable all-digital solution is
on the way, it may not be the best
solution. Integrating the best of ana-
log and digital technologies makes
the most sense for many of us. M
Rick Schwartz is a freelance techni-
cal writer and currently serves as a
West Coast audio specialist with
Avid Technology Inc.



“The Beta 58 delivers maximum SPL, to keep the vocals
above screaming fans in a Ioud rock club — without feedback.
Yet it has the sensitivity to reproduce the most subtle, breathy

whisper for 80,000 people at an outdoor festival. And for
guitar amps, the Beta 57 gives me the isolation I need without

sacrificing the warmth and tone I want.

For live sound, Shure Beta mics are the state of the art.”

ST Al

Steve Folsom, Sound Engineer for Melissa Etheridge and John Hiatt.
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ShureBeta Micrphones.
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more information at 1-800-25-SHURE. The Sound Of The Professionals®..Worldwide. SHURE
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he big day comes. The

postman rings twice, vou

answer the door, and, gri-

macing, he dumps a box at
your feet the size of a hotel
room in Tokyo. Like a child at
Christmas, you rip open the
packaging and, as your eyes fix
upon a forlorn sheet of yellow
paper that says “Read Me First”
in 24-point type, you think:

e My God, what do I do
with all these packing peanuts?

¢ I didn’t know it came with
a free copy of Encyclopedia
Britannica...

o If I just close this up the
way I found it, maybe I can get
a full refund.

Congratulations,  you've
bought a workstation. Despite
the fact that it took months to
research your purchase and
put together the right deal,
that was the easy part. Now
you've got to take it out of the
box and make it work. That
slight queasy feeling in your
stomach is natural—it’s called
anticipation. Whether it ma-
tures into excitement or a full-
fledged case of buyer's re-
morse depends on how you

BY TED PINE :pproach the first days and
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weeks of getting to know your
new machine.

During the dawn of the
DAW age in the late '80s. you
would have been pretty much
on vour own, with only the
manufaciurer to provide sup-
port. Todky. there is the experi-
ence of those who have gone
before to draw upon. Here are
a few words to the wise from
some seasoned workstation
hands. Remember, they started
oft as novices 1oo0.

MANUAL LABOR
These davs every workstation is
marketed as “easy to use.” This
sounds more attractive than “real-
ly hard,” but don't let the user-
friendly graphics and point-and-
click operation instill overconfi-
dence: Many fist-time users report
that the learning curve is steeper
and longer than they ever imag-
ined. Often this is due to the fact
that mastering the workstation
requires mastering the underly-
ing computer operating systems,
as Roger Stauss, chief engineer
and co-owner of Noteworthy
Studios in Granville, Vt., reports.
"I entered the computer world
and the digital audio worksta-

tion world all at the same time,
so I had both the Mac and the
[Sonic Solutions] SonicStation to
learn simultancously,” he says.
“Because of the Mac, it was
casy to pick up the basics. But
the Sonic’s advanced editing
features seemed overwhelming
at first, because all the parameters
are so adjustable,

“Eventually, when I under-
stood how flexible the system
is, my work was actually simpli-
fied because T have the tools to
solve so many problems. Now
so many things are second-na-
ture, but it took me six months
to get there.”

Becoming proficient takes a
definite commitment in time,
which, according to Jeff Berlin,
production engineer for WXKS-
FM in Boston, may in fact leave
time for little else. 1 spent 15
hours every day in January
learning this machine [4-track
Pro Tools},” Berlin recalls. 1
was dreaming about edits at
night! I started working on ac-
tual on-air productions the day
we set up the system, but it
took longer to do the work, be-
cause I would approach a spot
or promo several different ways




so | could learn the system'’s ca-
pabilities. At the same time, [
had 1o learn a whole new lan-
guage—in fact that's one of my
major criticisms of the industry.
One manufacturer calls one edit
'shuttle.” another calls it ripple,’
and another calls it ‘abut,” when
they're all butt splices. If the in-
dustry would standardize on a
single language. it would be a
lot easier to learn things.’

In the first throes of new-
tech rapture, the temptation to
take shortcuts can be great.
Many first-time users attempt to
put aside the manual complete-
ly and get right down to work.
Don't, Berlin warns: "My mes-
sage to those who don't read
manuals is: You've got to. or
you will never fully utilize all
the capabilities. It's a small in-
vestment in time that will save
vou hours down the road.”

INSTALLATION HEADACHES

Onc of the most valuable
pieces of pre-installation data a
manufacturer or dealer can pro-
vide is the electrical and coel-
ing rcquirements of vour sys-
tem. Massive hard disks have a
matching appetite for power,

N

and an improper circuit can
cause more than the usual
grounding problems. as Stauss
found out: “Special attention has
10 be paid to where vour voltage
is coming from in terms of filter-
ing. We initially had problems
not so much with hum but with
¢grounding discharges corrupt-
ing data. We ended up running
new circuits with fresh grounds
and grounded our console with
three grounding rods and a big
chunk of copper.

“Out here in the country. we
also have o deal with the fact
that the voliage fluctuates a lot,
which can cause the A/D and
D/A converters to mute.” he
continues. “Therce can also be
total blackouts that cause us o
lose power for ten or 15 sec
onds. When we first started, we
had a power outage during a
windstorm, and our hard disk
was just a mess. We lost the
whole project. so we quickly
Jearned from that. We solved the
problem by using 2n uninter-
ruptible power supply that will

kcep us going for about a half

an hour. until we can finish what
we're doing and power down.”
Cable runs are another common

installation headache, particularly
in configurations where thic work-
station is 10 reside in a machine
room, while the user work sur-
face stavs in the control room
Some computers are finicky alout
just how far they will allow a
monitor and kevhoard to be re-

LLUSTRATION RANDY SOUTH

Congraiulaiions,

you’ve hought
workstation...

that was the easy

part. Sc, bhere

few words to the wise
from some seasoned
workstation hands.
Remember, they

started off as
novices too.
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moted from the CPU, so it pays to re-
view your particular setup ahead of
time with the manufacturer or dealer
and inquire about any such restrictions.

Keep in mind that hard disks whirr
and whine loudly, so it may not be ac-
ceptable to keep your CPU in the con-
trol room if a critical listening environ-
ment is essential.

MAKING THE PROPER CONNECTIONS
One of the biggest “gotchas™ to be
aware of is digital synchronization.
Keeping the signal path in the digital
domain may not be as easy as con-
necting AES/EBU ports. As Boston-
area pro-audio dealer Mark Parsons
of Parsons Audio emphasizes, “You
cannot have stuff running wild [on] a
DAW. That forces the user to learn
about sync, and why it is necessary.
You have to have an understanding
of issues like clocking, sampling
rates, emphasis/de-emphasis, copy-
protect and so on. Then there are the
mysteries, like certain old DAT ma-
chines that just don't transfer proper-
ly, although manufacturers are getting
better at correctly implementing the
AES/EBU standard.”

Ron Mann, owner of Lexington,
Mass.-based Mo’ Ron Music, learned
about sync on the job. “I did not ac-
tually purchase A/Ds for my Spectral
Synthesis system,” he explains. *1
chose instead to utilize the capabili-
ties of external units with built-in
A/Ds, such as my Panasonic SV-3700
DAT and Lexicon 300. At first, what
happened was a problem that oc-
curred only when 1 tried to run the
system at 44.1 kHz. 1 would occa-
sionally lose sync¢, which would
cause pops in the audio track.

“It was not clear which unit was
causing the problem, so 1 ended up
talking to all of the manufacturers,”
he adds. “It turned out that the Spec-
tral supports internal sync as well as
external, and was not passing the
sync signal because of the way 1 had
the thing wired. In fairness to every-
one, I've read articles about how
connecting digital equipment is so
difficult, but, in fact, these are a
complete exaggeration. There may
be some problems, but it was large-
ly a matter of ignorance on my part.
I needed to be educated. None of
this would have happened if I'd
gone for the integrated Spectral Syn-
thesis system anyway. So you have
to do your homework.™

MIDI is another potential area of
concern. In the old days, most work-
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station manufacturers ignored it.
Now MIDI ports are becoming
standard equipment. But don't as-
sume your workstation’s MIDI im-
plementation will be as facile as
your favorite synthesizer’s, as Mann
cautions. “The Spectral system does
not currently use the standard Win-
dows MIDI DLLs [Dynamic Link Li-
braryl. Consequently, I need to run
two MIDI interface cards connected
by a merger. My one big criticism of
the PC world is that it is behind the

“If you don’t have a lot of
money, expansion flexibility
is the most important [factor]

in your initial investment.”
—Ron Mann

Macintosh in terms of MIDI integra-
tion. The prices are there, the func-
tionality is there, but the manufac-
turers need to cooperate more.”

A lesson to be learned here: Be-
fore you buy, test your system in a
production configuration as similar
to your own as possible, including
the necessary MIDI, machine control
and SMPTE interfaces. Most systems
will perform adequately in a stand-
alone environment—it's the periph-
erals and add-ons that tend to cause
the conflicts and bottlenecks. If
you're considering a Mac or a PC
system and intend to use additional
software applications and shareware,
load these on the system. Software
conflicts may bring you to a halt
faster than any hardware mismatch.

SYSTEM DOWNTIME
Face it: It's a computer; it crashes. If
downtime is absolutely intolerable to
you, you have two choices: Find the
DAW that crashes the least in your
application area (you will have to
rely on word of mouth and references
from current users in your field), or
stay in the analog domain and find a
tech with a beeper and a fast car.

Otherwise, practice safe comput-
ing and get in the habit of making
frequent backups. Or buy a work-
station with an auto-save feature that
does it for you. Either way, keep in
mind that crashes may happen fast
and furiously in the beginning but
may become a thing of the past as
your expertise increases.

Of course, the problem isn’t al-
ways you, it is often a software bug.

This is especially true if you choose
to take the pioneering approach and
use beta software. You may be re-
warded by being the first to take ad-
vantage of advanced capabilities, but
you don’t get something for nothing.

Lydian Tone of Chace Produc-
tions in Burbank has an interesting
anecdote: “I bought the third Dore-
mi DAWN system and was really the
first to apply it in post-production.
I've probably called Doremi every
day since then. We learned together:
I learned their system, they
learned my application. Over
the years they've added fea-
tures like the ADR module,
fades and wipes, and master
machine control. The system
is really taking off in Holly-
wood. But you've got to put
in the effort to get the re-
sults.”

Indeed, learning the manufactur-
er's bug-reporting and feature-re-
quest procedures can help you shape
the future of your system. Regarding
hardware failures, there’s good news
and bad news. The bad news is that
disk drives still grind to a halt,
power supplies blow and D-to-As
fry. The good news is that many
workstation manufacturers and deal-
ers have adopted “no-hassle-service”
policies. Increasingly, it is standard
industry practice to swap out failed
components via overnight courier or
supply loaner equipment in the case
of more extensive repairs.

In Stauss’ case, an unsatisfactory
system was returned for a full re-
fund. “We originally purchased an-
other system that just couldn’t han-
dle music tracking,” he recalls. “It
would just start skipping around
during a long sound file, because
the system was too slow to access all
the data. It took too long to get us
up and running, so the dealer took it
back.” Stauss’ experience proves that
one of the most effective safeguards
you can have throughout the learn-
ing process is a reputable dealer or
manufacturer backing you.

Another enemy of full productivi-
ty is the dreaded backup task. Berlin
considers backup and restore the
number one problem with worksta-
tion technology today. “I recently
did an interview that was 20 minutes
long and cut it down to two min-
utes,” he recalls. “To save disk
space, I then compacted the file. |
had to wait 45 minutes for the com-
puter to work on this task. During



that time, I couldn’t work on any-
thing else. It probably would have
been faster just to cut the job on
tape, but then you sacrifice the abil-
ity to later restore the job exactly as
it was, which is the advantage the
workstation gives you.”

FUTURE EXPANSION
One of the hardest factors to predict
at the time of purchase is your fu-
ture expansion needs. Business con-
ditions change, and so do technolo-
gies. One thing is for certain: Staying
ahead of the curve requires periodic
software and hardware upgrades.

Mann advises that you budget for
these at the time of purchase: “Espe-
cially if you don’t have a lot of
money, expansion flexibility is the
most important [factor]. Your initial
investment may seem substantial,
but if you can’t add tracks, I/Os and
other capabilities, you're sure to lose
it. You have to determine what your
ultimate parameters are and see
what it will cost you to get there. If
you can afford to upgrade, you can
afford the system.”

One of the areas you likely will
expand first is online storage. Your

Make your Mac MIDI
connection with the
MIDI Strip. With its
full 1-IN, 3-OUT
configuration and
rugged one-piece
construction, you'll
have ample room to
expand, but without
the usual desktop
clutter. Just plug it in
to your modem or
printer port, and
you're ready to go.

USA/Canada
1-800-876-1376

MIDISTRIPtmMusic Quest, Inc. Other trademarks acknow

44.1kHz files make short work even
of 1.2-gigabyte hard disks, as theater
sound designer Dave Budries,
owner of Sound Situation in Glas-
tonbury, Conn., quickly found out.
“I have a huge investment in disk
drives—five hard disks and two
magneto-optical drives,” he says. “I
didn’t foresee it when [ first bought
my Pro Tools system, but my work
has escalated so that I need different
drives for different applications.”

Tone concurs: “The only thing
I've upgraded is storage media. The
problem is MO drives haven’t been
fast enough for real-time recording,
so we've had to go through two
generations of drives to get to the
current Tahiti 1I. Of course, it's al-
ways infuriating when you buy
something like a drive or RAM and
see the price fall the next week. But
that's technology.”

The danger of buying an expand-
able system is falling prey to “The
More You Get, The More You Want”
syndrome. One way to avoid it is by
focusing on those upgrades that will
provide the highest immediate return
in terms of greater capacity or faster
operating speed. This is the approach

Stauss intends to take. “I would like
to do a number of things on our Son-
icSystem, such as upgrading to 16
tracks, increasing the number of ana-
log ins and outs, and adding onboard
processing, like reverb. But as soon as
we can, [ am going to increase the
clock speed of the Mac from 20 MHz
to 40 MHz, because we've got the
audio quality. Now we need to im-
prove the system speed.”

The ultimate upgrade? That has to
be a second system, an unequivocal
sign that the first one has proven a
good investment. Budries recently
added a Digidesign ProMaster 20 to
keep up with his workload. “I origi-
nally thought my Pro Tools system
would stay in the studio,” he says. “But
when [ realized [ was going to take it
on the road with me, I bought a sec-
ond system as a backup. 1 did it out of
a fear of failure, because if I can't pro-
duce in a timely manner, then [ have
problems. This way, if I have down-
time for any reason, I can reconfigure
and keep working. And I'm very much
considering a third system now.” ll
Ted Pine is a freelance writer and an
audio industry consultant.

SUPERIOR SYNC
IT'S ABOUT TIME.

== FrameLock

The MIDIEngine FrameLock. Finally, a SMPTE sync module
that won'’t waste your time. You'll get bullet-proof operation
and pro features to boot: Reads & writes all SMPTE formats
with MTC output. Freewheel on SMPTE IN. Regeneration.
Dual MIDI ports for flexible connection. Message filtering.
Sysex programmable. Easy SMPTE striping, on-line or off.
And much, much more. All at a dynamite price.
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1700 Alma Drive Suite 330 Plano, TX 75075 Ph: 214 881-7408 Fax: 214 422-7094
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Syquest 105MB
removable
cartridge drive

Figure 1
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THE BYTE BEAT

by Paul Potyen

IDATA STORAGE
TECHNOLOGIES

FOR DIGITAL AUDIO (AND OTHER DIGITAL STUFF)

f you use a digital audio workstation,
you have undoubtedly noticed that
at 10 MB per second of 44.1kHz
stereo, your audio data gobbles up
space like a hungry nine-year-old in
a pie eating contest. Random-access
digital audio offers many advantages
over conventional tape-based meth-
ods, but convenient data storage is

not one of them. However, some
significant developments have taken
place in this area since we last peek-
ed into Mix’s modern, well-equip-
ped media lab.

Whether you are using a turnkey
stand-alone workstation or a PC/
Mac-based system, the technologies
are the same. With a variety of other
options, conventional magnetic fixed
hard drives are not generally consid-
ered to be an attractive economic
choice for storing large amounts of
data on anything but a temporary ba-
sis. Your best bets for archiving large
amounts of data are removable mag-
netic media, removable magneto-op-
tical drives, digital tape systems and
recordable CD-ROM systems.

SYQUEST REMOVABLE

CARTRIDGE SYSTEMS

The Syquest systems seem to have
won the first round over the Ber-
noulli systems in the removable mag-
netic format wars. The installed base
of 44MB cartridge systems now num-
ber more than 800,000, and the new
88MB systems are backward-compat-
ible. Although it’s not byte-for-byte
the most economical means of stor-
ing data, it is fast enough for record-
ing, editing and playing digital audio.
And it’s a format that is widely used
in the computer industry; cartridges
fit conveniently on a shelf, and

MEOIA COST OF SYSTEM COST OF MEOIA  COST/MB SPEED
conventional hard drives $1,500/GB $1500/GB $1.50 10-20ms
Syquest 88* $600 $95 $1.10 20-25 ms
Syquest 44 $375 $60 $1.20 20-25 ms
DAT Tape drives $1,300 $15 $.08 <20 seconds
650MB MO $2,600 $95 $.15 27-90 ms
128MB MO $1,300 $40 $.30 30-40 ms
256MB MO $2,000 $70 $.27 30-40 ms
Floptical 20MB $350 $20 $1.00 65-75 ms
Recordable CD-ROM $4,000 $25 $.04 200 ms
*read/write on 44/88MB carts

Your best
bets for
archiving
large
amounts

of data are
removable
magnetic
media,
removable
magneto-
optical
drives,
digital tape
systems and
recordable
CD-ROM
systems.




they’re easy to transport.

If you decide to opt for
the 88MB version, be ad-
vised that there are two
types: The first will for-
mat/write /read 88MB
formats but will see the
44MB cartridges as “read
only”; the second, slightly
more expensive version
will read and write both
types of cartridges but can
format only 88MB car-
tridges. Make sure you
know what you want and
what you're getting.

Syquest also just intro-
duced its new 105MB for-
mat, which is being sold
through PLI and Mass
Micro. With a 14ms seek time, a
transfer rate of 1.3 MB/sec, and a
suggested retail price under $1,200,
it's designed to be an attractive alter-
native to the 128MB optical car-
tridges.

Meanwhile, Iomega, developer of
Bernoulli technology, has not given
up. Just released is a new 150MB
MultiDisk system, with access speeds
that match those of fixed hard drives.
List price of the drive is $1,225, and
the 150MB disks go for $245.

MAGNETO-OPTICAL SOLUTIONS
Magneto-optical cartridges have
been around for a while (see “The

Figure 2: Mezzo archiving software lets you select
ProTools sessions, StudioVision files and Samplecell banks,

as well as standard Mac data files.

Byte Beat,” November '91), and while
MO technalogy has advanced great-
ly, it continues to play a game of
catch-up with traditional magnetic
media. Prices for drives and media
have continued to fall. and data ac-
cess times—a critical factor in terms
of digital audio playability—are im-
proving as well. Today there are
three common MO formats: the dou-
ble-sided 650MB 5.25-inch disc; the
single-sided 128MB 3.5-iach disc;
and the 20MB Floptical. Of these,
the most popular among audio man-
ufacturers seems to be the 650MB
disc. At about $350, the 20MB Flop-
tical drive is also an economical way

software.

® fue S6It Window

Litrery

UUerutew

Pinnacle Micro’s recordable CD

for those with standard Mac IIs to
achieve 1.4MB floppy compatibility,
since the drive will also recognize
that format. Another format that has
recently emerged is the 256MB 3.5-
inch system, which is also compati-
ble with the 128MB system. A 1GB
double-sided-format Tahiti drive has
been available from several manu-
facturers for a couple of years and
has made a few inroads in the digital
audio community, with the excep-
tion of DAWN, Augan and a few
others.

Unfortunately, none of these op-

Figure 3: The main window of Pinnacle’s RCD controlling
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Spatializer is a real-time three-dimensional processor that allows placement, movement
and scaling of individual tracks in space rom two loudspeakers.
The recording engineer has dimensional control of near/far, front/rear, and scale/size of the
stereo image by intuitive joystick adjustments. Blow Your Mind, Not Your Budget!
Contact Audio Intervisual Design
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tions allows a complete 74 minutes
worth of CD-Audio to be stored on a
single piece of media from which all
tracks can be read. (Both the 1GB
and 650MB cartridges read only one
side at a time.) With its improved ac-
cess times, MO can provide a con-
venient rewritable storage system
that is as easy to load and play dig-
ital audio from as any removable
media. But don’t expect to be able
to record audio directly to 5.25-inch
MO systems without special configu-
ration and software tweaking by ex-
perts in random-access digital audio
performance issues. Transfer rates
depend on software as well as hard-
ware configurations, and vary be-
tween MO drive systems.

DIGITAL TAPE ARCHIVING SYSTEMS
Tape-based archiving systems pro-
vide the most economical means of
storing your data, at the expense of
fast random access to that archived
data. They come in several formats,
although, not surprisingly, data DAT
seems to be the most popular in the
audio industry. Data DAT tapes are
similar to audio DAT, though they
are more expensive than their audio
counterparts due to stricter quality
control.

Archiving your data using DAT
requires hardware and software.
Audio DATs recorded on one DAT
recorder will play back on another
manufacturer’s deck (at least in the-
ory, but let’s not talk about audio
standards today). This is not neces-
sarily the case with a data DAT. If
you make a backup of your files
using one software/hardware con-
figuration, don’t expect that another
studio using a different configuration
can make use of that tape. You will
likely encounter more incompatibili-
ties, caveats and trap doors when
using DAT systems than with other
types of media.

On the PC side, a variety of pro-
prietary tape-archiving software op-
tions are available, while Retrospect,
from Dantz Development Corp.,
Berkeley, Calif., is the most widely
used archiving software for the Mac-
intosh. However, owners of Macin-
tosh-based DAWs will also want to
consider Mezzo Media from Grey
Matter Response (Palo Alto, Calif.),
which is the only program of its type
specifically designed for the de-
mands of digital audio and video.
Background archiving of files is pos-

Multi/Send Personal Mix System

Personal Mixer PLUS a Headphone System

single

Custom monitor mixes AT ‘

from a single monitor send Drives all types of headphones
Featuring 3 inputs hard wired to 3 Using outputs specifically designed
“thru” outputs, the model MS-3 has to drive 8 ohm (low impedance)
the unique ability to “pass along” and the newest 600 ohm (high

an unchanged monitor mix as well impedance) headphones, the MS-3
as original signals while allowing a delivers a clean, accurate and loud

performer to control his individual

headphone or local monitor
mix... This “daisy chain” feature

signal—loud enough for rock 'n
roll...even when ambient levels
get really intense!

GOLDLINE

Box 500, West Redding, CT 06896

MANUFACTURED IN U.S.A. SINCE 1961

Tel: {203) 938-2588 » Fax: (203) 938-8740
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GOOD THINGS

STILL COME

IN SMALL PACKAGES.

JVC’s XD-P1 PRO
Portable DAT Recorder

Jvc At a mere 12.5 ounces, the

PROFESSIONAL  XD-P1 PRO from JVC has
the ﬂt‘\ﬂ):]i() to go wherever you go
Compact, sturdy, lightweight and SCMS
free, the "Baby DAT" is ideal for a wide
array of field recording situations, from
reporting; news conferences and interview-
ing, to sound effects sampling and studio

SES810ns

The unmit's inte-

grated package

boasts a DAT

recorder and

M-S miero-

phone with

digital output,

that offer outstanding sound quality

To find out more about the amazing XD-P1
PRO DAT Recorder call 1-800-JVC-5825.
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® Frequency response = flot 20-20k (+/- 1dB) ® Great spatial imoging
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SonicNet!

Sonic Solutions introduces the first and only true
digital audio workstation network—real-time,
simultaneous access bv multiple systems to the
same hard disk, even the same soundfile! Eighty
channels of audio on FDDI fiber optic cable.

Sonic alone offers background load, unload and
processing: NoNOISE: Sound for Picture; multi-
track editing; extensive DSP; CD Printer; CD Pre-
Mastering; OMF support; and now SonicNet. In
the New York area, call SCI for a demonstration.

AKG, API, Apogee Electronics, B&B Systems,
Bryston, Drawmer, Eventide, Gefen Systems,
Genelec, Lexicon, SigTech, Sonic Solutions,
Sound Ideas, Soundcraft, Westlake, White In-
struments, and other exceptional audio products.

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

Equipment, support, and design services for profes-
sional audio facilities ané broadcasters — since 1971.

62 MIX, JULY 1993

sible with Grey Matter tape systems
in connection with Digidesign’s Sys-
tem Accelerator cards. Another
handy audio feature is the ability to
archive files in Pro Tools and Studio
Vision formats (see Fig. 2), which
then makes it possible to update that
information incrementally (and
much more quickly than recopying
an entire new set of files).

DAT archive systems come in two
versions: standard (DDS format) and
compressed (DDS-DC formar). Nor-
mally, either 60-minute or 90-minute
tapes are used (corresponding to 1.3
GB and 1.9 GB of uncompressed
data). Typical transfer rates for DAT
are on the order of 11 MB/minute,
or 150 KB/sec. The implementation
of a compressed data format nor-
mally takes place in the firmware of
the data DAT recorder. It allows a
data transfer rate in the range of 350
to 700 KB/sec and provides double
the storage capacity of uncom-
pressed data on a DAT. Though
compression of normal computer
data is reliable, it's advisable to use
the standard DDS format for archiv-
ing digital audio, as compression
techniques do aftect the data—not
exactly what you want when archiv-
ing digital audio. Among the other
tape archiving formats, 8mm tape is
widely used. It provides higher
transfer rates than DAT and, as you
might expect, costs more.

A few final comments about DAT.
On the plus side, at less than $.10/MB,
it's among the most cost-effective of
archiving media choices. On the
minus side, it's linear and therefore
slower in retrieving files than ran-
dom-access media. And unless you
have the additional hardware to
allow you to perform backups in the
background, you should be aware
that the process is not the simple
click-and-drag or copy command
you execute when you copy a file to
another disk: It involves navigating
from within a separate application.
If you've been looking around for a
data DAT system that also records
and plays back 44.1kHz digital audio,
forget it. While it's theoretically pos-
sible, no one has done it yet.

RECORDABLE CD-ROM

One of the most rapidly changing
technologies in the computer indus-
try today, CD-ROM recorders are yet
another attractive option for an audio
facility. (See “CD-ROM Recorders,”
Mix, March '93.) Costs of the drives
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features you've always wanted to
a sampling workstatica.

Announcing the latest ENSONIQ
bocin-the new ASR-10 Aavanced
Sampling Recorder. With features
like stereo sampling, dvnamic effects
processing, time compression/
expansion, an integrated sequencer
and 31-note polyphcny, ENSONIQ
brings innovation to the world of
sampling- again.

To start with, the ASR- 0 supports
up to 16 megabytes ot sample mer:-

- A

ory-eight times the
memory of our previous
sampler, and uses industry-standard
SIMMs for easy expansion.

For on-board effects, the 24-bit
digital effects processor has 50 algo-
rithms, many derived from the DP/4
Parallel Effects Processor. Input sam-
pling is easily routed through the
effects processor. You can re-sample
ir stereo through the etfects, and
even process external signals while
vou play live.

And for drum locps and other
time-based samples, use the ASR-10's
time compression/
expansion facilities
tochange the
length of a record-
ing without chang-
ing the pitch.
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EXPLOSIVE
FEATURES!

The ASKR-10's quad-density (HD)
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and speeds load times. Add the
optionel SP-3 SCSl interface, and
you car: connect up to seven hard
drives anc CD-ROMs for easy access
t0 an extensive library of sounds.

Together with a tlexible, integrat-
ed 1¢-track sequencer, Poly-Key™
Pressure keyboard and Performance
Presets that provide instant recall of
sound combinations, you have one
powerful workstation.

Harness the power of an ASR-10
for vour rmusic. Play cne today at
your Authorized ENSONIQ Dealer.
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1-800-553-5151.
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are plummeting: Pinnacle Micro
(Irvine, Calif)) is shipping its RCD
202 for the Macintosh for a list price
of $3,995 including software, and
the pressure is likely to bring the
price of drives from other manutac-
turers down. The price of the write-
once discs is also coming down due
to the emergence of the Kodak Pho-
10-CD technology. And software is
being enhanced and refined to allow
these desktop CD makers to burn
CD-Audio, Cb Data, mixed mode
(data and audio) CH-1, and multises-
sion discs (where you can write part
of the disc and leave the rest writ-
able for a subsequent session).

While it’s a real technological and
price breakthrough, the Pinnacle
system | looked at was not without
its problems. At the time of this writ-
ing, Version . la of the software did
not implement mixed-mode, HFS or
multisession capability, although
these features are all promised in the
near future (see Fig. 3). In order to
create 1ISO 9660 discs, the source
drive needs to be able to transfer at
I MB/sec. And my unit was mysteri-
ously incapable of creating an audio
CD that would reliably play. Howev-
er, I have not heard from anyone
else who has had this experience.
On my system it took 45 minutes to
an hour to create a one-off disc.
More expensive systems let you
write at a faster rate.

The advantages of systems like
the Pinnacle over stand-alone CD
recorders are several: First, you can
casily purge your workstation’s hard
drive of up to about 650MB of dig-
ital audio—or any other data—onto
a stable, random-access, compact
medium. Second, you can use the
same CD recorder and the same
data on that hard drive (Sound De-
signer or AIFF files) to make a full-
length audio reference disce that your
client can play in a CD player. And
finally, computer-based systems are
more accurate than stand-alone sys-
tems for writing the PQ subcode on
audio discs.

CD-ROM's cost of $.04/MB is by
far the most cost-effective of the
storage media, and it offers easy ran-
dom access of data. The biggest
issue for CD-ROM continues to be
its inherent slowness, but engineers
are chipping away at that problem,
100, as evidenced by the new line of
double-speed CD-ROM drives. What
wis once thought of as the biggest

disadvantage of CD-ROM—its inabil-
ity to be rewritten—is now seen by
many as a distinct advantage. And
today the increasing visibility of CD-
ROM in the consumer marketplace
is beginning to create beneficial side
effects for a growing segment of the
pro audio industry.

Several data storage technology
companies are aware of the special
needs of the pro audio industry and
are addressing them. One of them is
Dynatek Automation Systems Inc.
(Toronto, Ont.), which specializes in
rack-mounted storage systems, in-
cluding all the types discussed here
with the exception of CD-ROM
recording. Dynatek’s audio/music
business is split between Macintosh
systems and proprictary audio sys-
tems from companies such as
Roland or Akai. I was able to check
out a 3U system for the Mac that in-
cluded a data DAT. an 88MB
Syquest and a 650MB MO drive, and
wias impressed with the ergonomic,
compact hardware design, as well as
the Macintosh software that permit-
ted casy installation and formatting
of media.

Rorke Data (Eden Prairie, Minn.)
also specializes in hard drives, opti-
cal disc subsystems, tape backup
systems and media for audio and
video post applications. The compa-
ny provides customized or OEM-
standard  storage solutions for
SCSI-based DAWSs and is endorsed
by the Synclavier Owners Consor-
tium (formerly NED).

Grey Matter Response (Santa
Cruz, Calif.)) manufactures tape-
based archiving systems tailored for
audio—in particular, Digidesign
products. GMR offers 11 rack-
mountable Mezzo models, combin-
ing 4mm or 8mm tape backup
drives with high-speed, high-capaci-
ty disk drives. And the company has
announced a June release for Mezzo
Media for Windows, a tape backup
unit for Digidesign’s PC-based Ses-
sion 8 digital recording system.

In any event, it appears that you
have more ways to store your data
than ever before. If you have the
need and the money, it's a good
possibility that at least one of these
options will satisfy your taste. u

Associate editor Paul Potyen's taste
rins toward peach pie, and be has

Jantasies about entering da pie-eating

contest.

"The best sound
~ effects library is
The Hollywood Edge
— without a doubt!"

Oliver Stone, Director
(J.F.K., Born on the
Fourth of July, Platoon)

[

. "Excellent!”

Martin Scorsese, Director

| (Cape Fear, GoodFella's,
Raging Bull, Taxi Driver) )

~ "Nothing else even |
comes close!"

Shadoe Stevens
(American Top Forty)

Hot off the press!!!
Ask us about CARTOON TRAX.

 Listen for yourself=

If you buy sound effects
for your company,
call us for a

FREE DEMO DISC!

Call Toll Freé.
800-292-3755

In CA Call
213-466-6723

7060 Hollywood Blvd. ® Hollywood, CA 90028
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Recording mastering  engineers  and
film/video sound editors are now accus-
tomed to the speed and flexibility of ran-
dom-access digital audio workstations. But
today’s systems are isolationist. Material
must be loaded before work can begin
and the final act consists of transferring re-
sults in real time 10 a delivery medium.
Itis difficult to move material between
systems. 1o share common source libraries
and pass results from one syvstem 10 an-
other. With disk-hased editing now an ac-
cepted part of production. many enginecrs

and facility managers face the problem of

integrating the benefits of random-access
audio into the realities of studio operations.

Part of the solution to these problems is
digital ticlines. Connection standards such
as the AES EBU interconnect format pro-
vide the equivalent of analog wiring for
digital audio. Although hampered by va-
garies and omissions in the documents,
these muke it feasible to transter digital
audio, two channels per line, between stu-
dios in real time.

Another part of the answer is portable
media, such as optical discs and remon
able disk drives. Though these and other
formats can be used o transter work in
progress between studios and operators,
it's generally ata cost in performance and
storage capacity. Also. the media them-
selves are relatively expensive—enough to
fimit their wide-scale use

THE AUDIO NETWORK CONCEPT
Removable media and point-to-point con-

JESIGNING

i g h - P e r for mamnce
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BY GARY HALL

nections are vital. but at best provide the
equivalent of analog forms. Audio work-
stations hold the promise of integration on
a much larger scale, extending random ac-
cess 1o the entire facility. Multiple opera-
tors should be able to use common stor-
age and source materials. I/0O devices.
processing and work outputs could also
be shared transparently.

Local Arca Networks for computers
provide a model for this logical step in the
digital audio revolution. Networking has
transtormed the use of PCs in business
linking desktop units into powertul sys-
tems. As with copiers, fax machines and
overnight delivery, the office LAN has be-
come an indispensable business technology.

Likewise. digital audio workstations can
be linked into high-speed networks with
storage, processing, source materials and
work output shared and available to all.
To borrow an already worn cliché, a digi-
tal audio network would be a “data high-
way” between studios and machine rooms.

But the design of a local network for
digital audio is difficult. There are sub-
stuntial differences between the needs of
business networking and those of audio or
video. The requirements for professional
performance and sound quality make the
issues especially acute.

THE DEMANDS OF AUDIO

Oftice LANs were conceived for office au-
tomation. keved to the needs of individu-
als pecking at keyboards and transferring
files from time 1o time. To provide audio



with the transparency of access that
LANs offer to word processors and
database programs, a digital audio
network must meet special criteria,
including bandwidth, transmission
integrity, local vs. central sound stor-
age and network manners.

Bandwidth: Digital audio is a
dense medium. A single channel of
audio at 16-bit resolution and a
48kHz sample rate requires 768,000
bits per second, a number that rises
proportionately for higher sample
rates or greater resolution.

Practical audio network applica-
tions require simultaneous transfer
of numerous channels in real time.
Analysis of the context of use for a
professional digital audio network
indicates the need to support work
groups of two to 75 stations, or
“nodes,” with anywhere from four to
100 audlio channels on the net. Table
1 shows estimates of the number of
workstations and total audio chan-
nels in various applications.

Low-cost LANs operate in the
area of 2 kbits to 300 kbits per sec-
ond, and their use in audio is limit-
ed to exchanging files at less than
real time between your disks and
somebody else’s. Mid-performance
networks currently operate between
2.5 and 10 megabits per second. The-
oretically these could offer some num-
ber of channels of pro-standard digital
audio, but in most cases inefficient
protocols prevent using more than a
fraction of theoretical bandwidth.

Of the various high-speed alter-
natives that currently exist, one op-
tion is the potential offered by the
Fiber Distributed Data Interface stan-
dard for high-performance network-
ing. Using FDDI, multiple stations can
be connected in a “star” configuration,
with lines from individual network
nodes connecting at one or more cen-
tral “concentrator” units via duplex
(two-conductor) optical-fiber cables.

The FDDI network standard of-
fers a raw bandwidth of 100 Mbps,
allowing the delivery of multiple
high-grade digital audio channels.
FDDI also uses a Token Ring (de-
scribed below) protocol that can de-
liver continuous data reliably, even
under heavy usage. Also, because of
its fiber-optic implementation, FDDI

TDAS (Those Darn Acronyms)

| by Gary Hall

Discussion of networks often degenerates into alphabet soup. There aren't
as many acronyms and buzz words as there seem to be, but knowledge
of the most prevalent can alleviate confusion. Read on!

GENERAL TERMS

LAN

MAN
WAN

0Sl (asin
“0SI model")

NIC

Local Area Network A network covering a limited area, such as a single office or
building.
A network able to link systems across an entire city.

Larger than either a LAN or MAN. The term includes (but is not
limited to) networks on a planetary scale.

A document, released in 1978, covering the structure of
standards for computer networks. 0SI is not a standard in
itself but describes the parts, or layers, of a network, such as
physical cabling, data rates, protocols, etc.

A plug-in board to connect a computer or workstation to a
network.

Metropolitan Area Network
Wide Area Network

Open Systems Interconnect

Network Interface Card

SOFTWARE AND COMMUNICATION PROTOCOLS

CSMA/CD Carrier Sense Multiple A method of message arbitration in which each station
Access with Collision transmits independently. If two stations transmit at the same
Detection moment, a “collision” occurs. The stations in conflict then halt
transmission for a variable interval.
TCP/IP Transmission Control A widely used standard for communication and message routing
Protocol/Internet Protocol.  at the network level. TCP/IP was devetoped by the U.S. Depart-
ment of Defense and implemented in the ARPANET network.
Token Ring A message arbitration scheme in which network stations are configured in a physical or
logical ring. When one station finishes sending messages, it transmits a bit pattern, called a
Token, to the next station. If this station has messages to transmit it does so at this time,
then passes the Token to the following station.
Ethernet A popular standard for business networks using CSMA/CD collision detect arbitration. Data
rate is 10 to 20 Mbps, although 100Mbps Ethernet rates are currently being discussed. '
Appleshare The software layer of networking capability for Macintosh computers. Appleshare can
operate with low-cost Appletalk hardware, but also with Ethernet or FDDI.
NETWORK STANDARDS
Appletatk The physical and data protocol built into Macintosh computers. At 230 Kbps, it is the
slowest—and the least expensive—of networks for the Mac. Appletalk uses a bus topology
and collision detection.
10BASE 2, Ethernet variants using different types of cabling. 10BASE 2 specifies thin coaxial (RG-58)
10BASE5and  cable. 10BASE 5 uses thicker co-ax cable, and 10BASE-T uses unshielded twisted-pair. The
10BASE-T type of cabling affects the distances over which the network operates.
ARCnet Attached Computer A widely used network operating at 2.5 Mbps over coaxial or
Resource Network twisted-pair cable. Though normally configured in a bus or star
topology, ARCnet uses a token passing protocol to arbitrate
communications.
FDDI Fiber Distributed Data The highest performance of the current established standard,
Interface with a raw data rate of 100 Mbps, it is also the most expensive.
Though used less extensively to date than Ethernet, ARCnet,
efc., application of FDDI and CDD!I (see next item) is increasing
steadily.
| CDDI Copper Distributed Data A variant of FDDI that substitutes coaxial cable for fiber-optic
Interface connections. Transfer rate is maintained, but cable run length

is reduced.

NETWORK MEDIA

urp

STP

Unshielded Twisted Pair  The type of cabling used for telephone systems. UTP is popular
for low- to mid-performance networks.
Shielded Twisted Pair Adding a shield to twisted-pair cable improves noise immunity

and atlows somewhat longer run lengths.

STANDARDS AND SPONSORING ORGANIZATIONS

ANSI
ceirT
DARPA
IS0
IEEE

American National Standards Institute

Consultative Committee on International Telegraphy and Telephony
Defense Advanced Research Projects Agency

International Standards Organization

Institute of Electrical and Electronic Engineers
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Figure 1: There are three network “topologies” in common use:

the bus, star and ring configurations.

is noise-immune and supports very
long cable runs—up to two kilome-
ters between nodes and up to 200
kilometers on a single ring!
However, FDDI networking is rel-
atively expensive to implement. In-
cluding interface cards, concentra-
tors, cables and connectors, the cost
of an all-FDDI network is about
$4,000 per node. But, like other new
technologies, FDDI is running down
a steep cost curve. Industry ob-
servers expect the cost of FDDI to
decline more than 25% per year over
the next few years.
A “twisted pair” implementation of

FDDI, known as CDDI (Copper Dis-
tributed Data Interface), is currently
undergoing standards review and
should be fully standardized by the
fall of 1993. CDDI got a big boost
when it was selected by Microsoft
for its corporate campus in Red-
mond, Wash. CDDI maintains the
functionality of FDDI in terms of
bandwidth and protocols but is lim-
ited to 50 to 100 meters between
nodes. CDDI and FDDI can be inter-
mixed freely on a network using
standard converters; a reasonable
strategy might be to use CDDI to-

—CONTINUED ON PAGE 71
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Figure 2: In the “star-wired ring,”
the ring is established within a
“concentrator” unit in a central
wiring closet or room.
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Higher Performance,

More R@sp@msive Automation.

Only One Name To Consider.

nly one console is

capable of combining

sophisticated automa-
tion and transparent sonic perfor-
mance in a compact, realistically-

priced package — SOLO Logic.

Automation That
Responds To Every
Move You Make

Unhappy with com-
pl‘onilsc, we set out to
create a new-breed
automation package
tor Logic.
Incorporating
12-bit VCA
automation (4,096
increments on each fader)
along with superior Mute pro-
cessing speed (1/120th of  sec-
ond). it matches the responsive-
ness ol top studio automation
systems.

lLogic Automation fol-
lows anything vou do in real
time. You can make smaoth,
accurate fades without the “zip-
per step-noise” found in lesser
systems. And, because of the sys-
tem'’s phenomenal muting
speed, you can actually use the
mutes to get gating effects.

Requiring no external
computer or sequencer, this
on-board system provides
Record, Play. Triin and Isolate
modes, each controlled from the
individual charnel.

Audio Quality
That Exceeds Digital
Specifications

Reflecting the same dedi-
catian to excellence as Logic’s
Automation, the audio section
features our superb-sounding
EQ (4-Band with swept mids).
sphittable between Inputs and
Monitors,

Features That Meet Your
Needs In Any Application

All Logics come equipped
with a full meter bridge featur-
ing a nigh-resolution LEI>
meter for each channel. MI1DI
Machine Control which inter-
faces with, and controls, today’s

most popular a_nuJog and
digital formats.

Not to mention
switchable Direct
Outs: 2 MIDI ports
plus serial interface
and nulling indica-

tors on each chanrel.

For greater flexi-

bility, Logic is available
in either 24 or 32 channel
versions, creating up to 80
inputs on mixdown with
Mure automation. It also
comes with an outboard
19-inck rackmount power supply.

SOLO Logic — The one con-
sole designed to satisty everv-
one’s desire for excellence at an
atfordanle price

SOLO

Automated Mixing

Soundtracs is exclusively distr’buted in the L.S. by

Samson Technologies Carp., P.O. Box 9068, ilicksville. NY 11802-9068 Tel (5:0) 932-3810 Fax (516) 932-3815
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Until every facility and touring
system gets one, you'll want to keep
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Improving the Efficiency
of Workstation
Networks fop
Post-Production

by Mark Yonge

With notable exceptions, audio
hard disk systems have an en-
closed structure combining a
processor and a hard disk. En-
closed systems need to copy,
or upload. material onto the
disk cach time it is required
and before any creative work
can take place.

Though material will always
need to be transferred into the
digital system at the beginning
of post-production, duplication
at later stages in the post-pro-
duction chain is unnecessary.
The time absorbed by data
transfer is a fundamental ob-
stacle to working efficiently.

Simple 2-channel work is
not at the heart of audio-for-
picture post-production. In-
stead, this application requires
multichannel capability, and
work typically  will pass
through a number of stages for
preparation, editing and mix-
ing before a master is pro-
duced. The need for efficiency
has generated strategies for
moving work through these
stages, including faster copy-
ing and, more importantly, net-
working systems.

A practical digital audio net-
work should:

e provide multiple operators a

working area, each with unre-

stricted randome-access control

e permit operators to be located

anywhere in the building

e provide a high-speed inter-

mediate data store (both short-

term and long-term) for work

in progress

¢ provide high-speed search

and import facilities for addi-

tional sounds for usce in the

project

¢ provide oftline backup rou-

tines without involving opera-

tional facilities

e expedite rapid changes of a
CONTINUED ON PAGE 74
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FROM PAGE 68, DIGITAL AUDIO NETWORKS
connect local work groups, with
FDDI running between groups on
different floors or in different build-
ings. Increasing use of CDDI promis-
¢s to bring the price of a high-
performance network below $1,000
per node within one to two years.

Transmission Integrity: Digital
audio has a requirement even more
at odds with the philosophy of office
LANs. Business-oriented networks
deal in transactions that are not es-
pecially time-critical. When traffic is
high, transmission of a given packet
can be deferred for milliseconds,
seconds or even longer. At worst,
the user experiences slowdown, or
*clogging,” of the network.

Digital audio is much more criti-
cal in this regard, requiring continu-
ous data at a fixed rate. Interruption
in transmission results in dropouts. A
digital audio network must be able
to guarantee delivery of audio data.
Once a transfer has begun, no inter-
ruptions cuan be tolerated.

The key to transmission integrity is
the selection of messaging protocols
regulating how stations share the

network and how contlicts are re-
solved. In a LAN or a digital audio
network, nodes are linked by a
common electrical or optical con-
nection. The way stations are
connected affects the type of ar-
bitration protocol that can be used;
three possible topologies are
shown in Fig. 1.

Figure A: Simple office style
LAN.

Figure B: Ring & star Hybrid
Network. (These figures refer
to article at left)

2
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Of the common network-wiring
topologies, the “ring” configuration of-
fers the best opportunities for protocols
to handle constant high utilization. But
ring connections are hard to maintain in
practice. Moving even a single station
interrupts the ring, and it becomes dif-
ficult to bring individual stations on and
off the net.

For this reason, high-performance net-

works are gravitating toward a “star-
wired” ring (Fig.2), which combines
the performance of the ring with the
flexibility and reliability of a star
configuration. Whatever the physical
configuration, a scheme must be
provided for each node to transmit
and receive messages and requests.
Two common schemes for control-
ling network access are Collision De-
tect and Token Passing.

Collision Detect is used in Ether- net
and Appletalk networks. In this proto-
col, individual stations transmit as
needed, with minimal regard for
other stations already using the net.
I a station accidentally “steps on™ a
message from another node, the col-
lision is detected. All parties then
cease transmission for a variable in-
terval, after which each again at-
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tempts to send its message. (Actual-
ly, the scheme is a little more so-
phisticated. with provisions for lock-
ing out collisions once the first of a
message has been transmitted.)

Though this scems awkward.Col-
lision Detect is reasonably efficient
for LANs with moderate traffic.
However, its efficiency drops
markedly when the rate of colli-
sions becomes high. Analysis
shows that CSMA/CD can achieve
about 37% overall etficiency. but
this is a long- term average:; in the
short term the data rate can fall to
zero deadly o audio applications.

Token Passing. or Token Ring,
networks take a different approach.
Each node observes rigid but demo-
cratic protocols for accessing the
network. A special bit pattern. called
the Token. is used 1o signal that a
given node has the floor. Only one
node may “hold” the Token at time,
and while it holds the Token that
node is permitted o "speak.”

When the node finishes. the Token
is "passed” to the next station. That
node then can speak or, if no trans-
mission is required., it immediately
passes the Token to the next
node. This proceeds at high speed
around the ring, so that there is
never the danger of collision,
and the avaitable bandwidth is
always shared efficiently.

Token Passing can be adapted
to the needs of digital audio by
tailoring the size of the data pack-
ets and the number of packets
transmitted on one pass of the
Token. This assures that network
bandwidth can be used efticiently,
even with numerous audio streams
in progress.

Local vs. Central Sound Stor-
age: The characteristics of a digital
audio network also influence the
overall configuration that a digital
audio network will take. With LANs
designed for business use, there are
two common approaches: server-ori-
ented or distributed-storage network
configurations.

Many networks are arranged
around one or more central File
Servers, where data and programs are
stored (Fig. 3). This mode of operation
supports the typical business pattern,
in which day-to-day work output and
records are stored in ever growing
databasces representing the heart and
soul of the business operations.

Another approach, typified by
Macintosh Appleshare. provides
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Figure 3: In a server-oriented network topology, individual stations are
tied to central storage for data, programs and work files.

Figure 4: In a distributed-storage network, data files are maintained on
hard disks attached to individual computers and workstations.

Application

Music Production

CD Prep
Sound-for-Picture: Dialog
Sound-for-Picture: Music
Sound-for-Picture: Effects
Sound-for-Picture: Mixing
Radio: Production

Radio: On Air

Number of Channels per

Stations Station
1-3 4-48

1-6 4-8

1-8 4-24

1-3 4-24

1-12 4-12
4-25 8-100
2-5 4-16

2-20 4-8

Table 1: Estimated requirements for audio network in various
applications (source: Sonic Solutions)

sharing between individual local sys-
tems (Fig. 4). In eftect, each desktop
becomes a file server. Office nets
often combine the two approaches,
with critical databases stored cen-
trally and open sharing of locally
maintained files.

Digital audio networks are likely
to emphasize a distributed approach
for two reasons. First, the usage pat-
terns and ~half-life™ of audio data are
different from those of business data.
Usually the materials of a production
project are in use for a period of
days or, at most, weeks. There are
exceptions. such as sound efttects li-
braries, but the bulk of materials are
more transient. This makes it conve-
nient to perform loading and off-
loading in individual studios rather
than in a central machine room.

The other factor that favors dis-
tributed storage is relative network
bandwidth vs. that of the sound stor-
age devices themselves. FDDI, run-
ning at 100Mbps data rates, has sev-

cral times the transfer rate of SCSI
(used to connect hard drives and pe-
ripherals) or other commonly used
interfaces. If materials are stored in a
single massive collection, overload-
ing could result as multiple users re-
quest source materials from the
same disk system. By distributing
storage. clogging is avoided and
more efficient use is made of net-
work bandwidth.

For these reasons,it can be ad-
vantageous to implement networks
as a SCSI-to-FDDI interface. For ex-
ample, each interface card could
feature two independent SCSI buses
that connect directly to a worksta-
tion’s local bus (or buses, for multi-
channel). The interface card transfers
data efficiently between the net-
work. the workstation processing
card and individual SCSI devices.

Network Manners: FDDI Token
Ring protocols ensure efficient uti-
lization, but it is quite possible to ex-
ceed transfer capability across the




network and easier to exceed the
transfer rate of the storage devices.
Having to manage a bandwidth that
is high but unevenly distributed
means that high-level protocols and
conventions need to be used to
share resources equitably. Such con-
siderations are critical to successful
operation of a media-oriented net-
work and are completely absent in
business-oriented systems.

In the system mentioned above,
which functions as a SCSI-to-FDDI
interface, provisions are made for re-
serving bandwidth. If a user selects
this option, the system automatically
calculates the peak data bandwidth
required from the network and indi-
vidual SCSI buses before beginning
playback or data transfer. If the rate
required exceeds capability, or if
that bandwidth is already reserved
by another user, the operator is
warned, avoiding the chance of
audio being interrupted once trans-
fer has begun.

THE FUTURE

High-speed networks currently sup-
port transparent sharing of audio
and non-audio data files, “diskless”
editing stations and application of
local processing functions to remote
sound files. But this is only the be-
ginning of high-performance net-
working for digital media. As high-
performance networks become more
widespread, both for media and
other applications. costs will start to
drop. CHDI promises further savings
by replacing costly and hard-to-han-
dle optical tiber with shiclded or un-
shielded twisted-pair.

With today’s real-time access to
sound files, we might expect to see
the introduction of stand-alone file
servers (including write-once optical
and CD “jukeboxes™ and the ability
to use and control remotely located
1/0 devices such as CD recorders,
8mm tape drives and video trans-
ports. Individual systems might also
be able to gain access to processing
FESOUICes ON remote systems.,

Although the use of data compres-
sion for production will probably be
limited, there are many valid applica-
tions in broadcast and multimedia
where multiple channels are needed.

Correctly implemented networks
should directly support audio trans-
fer at any desired bit rate. Beyond
FDD1/CDDI. we can expect to see
proposals for even higher-speed
networking systems, such as Asyn-
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chronous Transfer Mode, which
offers rates in the Gbps range.
ATM opens the possibility of hun-
dreds of users on a single network
that could span continental dis-
tances. Imagine editing in San
Francisco from sound on a hard
disk in New York, together with
video on a hard disk sitting in L.A.
Such capabilities will be the reali
ty for professionals before the end
of the decade.

Also on the immediate
horizon are plans for transparent
translation (with sample rate
conversion and/or data compres-
sion) between audio and video
file systems, including the Open
Media Framework standard. (See
“From Specifications to Standards:

OMF and the Path Toward Cross-
Platform Compatibility,” p. 80.)

Non-audio media have the same
requirements as digital audio for
high-bandwidth and guaranteed
transfer. The combination of high-
speed networks with high-grade
data compression opens the way for
networking with digital video as well
as audio. Ultimately, this offers the
potential to expand into a true mul-
timedia network. supporting the
needs of 4 wide range of profession-
al. as well as industrial and even
consumer. applications for visual
and audio media, ]
Gary Hall is technical support men-
ager for Sonic Solutions.

FROM PAGE 71. POST-PRODI CTION
job when necessary:,

These are all functions taken
for granted in a regular office
network. However, many as
sumptions currently valid for ol-
fice LANs are wrong for digital
audio networks.

There is an alternative net
work strategy that achieves the
required result much more di
rectly and reliably. Two separate
structures form a single hvbrid
network, giving multiple users
access to a central audio storage
resource for intensive work with-
out compromise or conflict,
Imagine a system that supports a
central resource of hard disks,
optical discs and backup tape
drives. and which makes them
available to a number of users
on request. For the resource as
signment it uses high-speed.
point-to-point SCSI interconnects
in a “star” configuration. A sepa
rate Ethernet serial network con-
nects all processors in a “ring”
structure to coordinate and con
trol activities.

Such a ring & star hybrid is
fundamental to fast work flow. If,
for example, you have a system
and a total of eight users (includ
ing offline backup). this is equiv-
alent to 64 simultaneous chan-
nels, including varispeed of up
to 150%, with no interaction be-

tween users and no theoretical
limit to expansion.

WORK FLOW EFFICIENCY
Distributing audio and project
storage resources is simply a
matter of assigning devices 1o
users. Projects may be switched
from room to room in a matter of
seconds. sending material from
auto-conform to the editor, or
from the editor 1o the mixer, for
instance. Working disks can be
held by the network for tempo-
rary storage of partly completed
projects.

When the time comes for tape
backups, these are managed by
the network controlter directly
using Exabyte data tape drives,
The offline backups are handled
in the machine room and do not
need to involve the operational
arcas at all. Effectively. the rooms
have no backup or restore
downtime and can be scheduled
to fit the work. not the other way
around,

With work flow transfers mea-
sured in seconds, not minutes
(or hours!), such a topology rep-
resents a big step closer to the
ideual post-production environ-
ment. ]

Mark Yonge is Procduct Mancager.
Digital Products, at Solid Steate
Logic. based in Oxford, Englanc.
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LUNCHING WITH BONZAI
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by Mr. Bonzai

LEE HERSCHBERG

RECORDING AND ENGINEERING AT WARNERS

F'm listening to the clear sonic sub-
stance of The Pabinui Brothers, a
1992 album recorded by one of the
true grandpappies of our audio fam-
ily. Its a tasty bow! of Hawaiian soul
featuring Ry Cooder, David Lindley
and Jim Keltner, and engineer Lee
Ilerschberg grabbed it out of the air
and put it on tape. Listen up, you
young pups!

Herschberg must be an honorary
Brother by now—he’s been at Warn-
cers since 1966. He gets to take a Pri-
vate Music vacation in Hawaii once
in a while, but his main job is Direc-
tor of Recording and Engincering,
which includes the digital archiving
of the entire Warner library. Hersch-
berg started out in 1956 and routine-
ly engincered major artists and big
orchestras in countless sessions day
in and day out. The nice thing here
is that he has survived with his cars
and his sensitivity intact, after so
many years in a tough and some-
times thankless field.

Prior to his long term at Warner
Bros., lerschberg drove the console
for Reprise before the label was pur-
chased from Frank Sinatra. Before
that he was with Decca/Coral Ree-
ords. His work spans a period in the
S0s with Bing, Frank. Samimy and Lib-
crace:; through the new studio scene
of the "60s and "70s with artists such
as James Taylor, Gordon Lightfoor,

Joni Mitchell and Van Morrison: and on

through the birth of digital to the ques-
tion marks of today's technology.
Herschberg and I spoke in the
deep caverns beneath the handsome
Warner Bros. fortress in Burbank.
The library and the archiving is a
model for any label concerned with
preserving our musical heritage. The
studios are a bit funky, lived in, and
designed for everyday recording la
bel chores. Herschberg confides that
he's glad that after Warners unloaded
Amigo Studios, the company never
got around to further serious studio

competition: "Label-owned swdios
have their own special problems,
such as the artist never wants the la-
bel listening”

Bonzai: How did it all begin for you?
Herschberg: | started with Decca
Coral in 1936, down on Meclrose,
which later became Richard Perry's
old place. We had one studio, and |
started out transferring radio tran-
scriptions—spent a month in the attic
doing old Al Jolson recordings. 1
learned about disc cutting and did

some second engineering. 1 was
there from 1956 until 1963. During
that time [ eventually moved up to
mixing. Just about everybody was on
Decca in those years: 1 did a session
with Louis Armstrong, a few of Les
Brown's albums, Liberace, and 1 did
the first Lawrence Welk stereo album.
There were so many artists, and those
were really pretty exciting years.
From 56 to 63, I must have mixed
about 300 albums: we'd knock off a
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LUNCHING WITH BONZAI

few each week, at least. One of the
producers I had been working with,
Sonny Burke, was doing most of the
Reprise things at that time, and I start-
ed doing those projects. I actually got
hired full time at Warner Bros. in 1960,
and I've been with them ever since.
Bonzai: You go way back with dig-
ital, don’t you?

Herschberg: Yes, when we owned
Amigo Studios, we had one of the
very first 3M DMS [Digital Mastering
System] transports. I believe it was
1979; we had a 32-track and a 4-
track. Amigo was originally Snuff Gar-
rett’s demo studio, and then Warner
Bros. bought his publishing compa-
ny and acquired the studio as well.
Bonzai: Who made the decision to
go digital?

Herschberg: I think 3M urged us to
try the system, because we had 3M
analog machines. They knew we were
working with a lot of big-name artists.
Bonzai: How has the sound changed
since those early digital days?
Herschberg: All I ever wanted from
a tape machine was to give me back
what I put into it. The 32-track 3M is
probably the best-sounding tape ma-
chine I have ever heard, in terms of
transparency. It made a big differ-
ence when you started doing over-
dubs. Basically, if you would do a
track analog, play back, and start
doing overdubs you had the tenden-
¢y to want to add a little EQ to your
tracks, because they didn’t sound
quite as bright as they did going in.
Digital never had that problem. I al-
ways liked it, because you could re-
ally relate to what you had and fit
the new pieces—the overdubs—on-
to it better.

Bonzai: If this machine sounded so
good, why did the system fail?
Herschberg: I don't think it failed. I
think 3M is in the tape business, and
that’s what they were looking for.
They didn’t want to go into tape ma-
chine manufacturing. It was a plat-
form for developing new types of
tape, I believe. The 3M digital ma-
chines were excellent, and we also
had a full complement of analog 3M
24-tracks, 4-tracks, 2-tracks.

Bonzai: Weren't you the engineer on
the first digital multitrack album?
Herschberg: Yes, Ry Cooder’s Bop
'Til You Drop. They called it the first
multitrack digital rock 'n’ roll record.
I'm sure Ry is cringing at the thought
of that even today [Laughsl. He liked

it, yet he became one of the first
non-digital fans, really.

There are many people, still today,
that like the enhancement that ana-
log gives to tape. It kind of softens
the bottom, takes the hard edge off
things. You go all digital and mix to
analog 2-track—that seems to be
what a lot of people prefer today. 1
lean in that direction myself, al-
though I've done a lot of projects
that were all-digital, mixed to a DAT
which you can throw into the com-
puter and use for all your editing.
That's very, very handy—to walk out
of a studio with all of your mixes on
one or two little tapes in your shirt

*x-/e used to say, “Wouldn't

it be nice to have tape that
would take more level and
be quieter?” Now that we're
digital it’s, “Wouldn't it be
wonderful if this wasn’t

so harsh-sounding?”

pocket is a real pleasure. It used to
mean lugging armloads, carloads of
tapes around.

Bonzai: Can you recall other early
digital projects you were involved in?
Herschberg: We did a lot of inter-
esting work: the first Yellowjackets
album, some digital recordings with
Paul Simon, Clapton.

Bonzai: How long did you hang in
there with the 3M digital system?
Herschberg: We had it and used it
until we sold Amigo Studios seven or
eight years ago. Christopher Cross
did his first album on that 32-track.
We rented it out quite a bit. Up until
the sale, that machine was in full-
time use. In the early days, the edit-
ing process was very difficult—near-
ly impossible at times.

Bonzai: How extensive is the digital
setup here at Warner Bros. today?
Herschberg: Well. basically all of
our masters are in the %-inch [Sony]
PCM-1630 format. All of the masters
in our library come in that way. An
artist, wherever he is working in the

world, will go to a mastering studio
and send us the finished “-inch [U-
Matic] digital tape. From that, we
manufacture everything for our li-
censees all over the world, do all our
singles editing, do all of our promo-
tional CDs for radio stations. Every-
thing is generated from that 1630
tape originally prepared at a master-
ing studio.

Bonzai: Sounds like a pretty big job.
Are you responsible for all of this?
Herschberg: All of the production
engineering, yes. And last year |
would estimate that we did about
835,000 real-time cassettes. We make
cassette copies for people who are
reviewing albums, for liner notes, for
radio stations, for all of our licensees
worldwide. We send them a casscette
of every piece of product, and they
decide if they want to release it in
their region.

Bonzai: So, you get to listen to and
evaluate work from recording stu-
dios all over the world?
Herschberg: All the time. And you
talk about the quality of recordings
today—well, the music is not as
pleasing to the ear as it was ten or 15
years ago. Sonically, it's tougher to
listen to things. In the days of 45rpm
disc mastering. the battle raged over
who could get the most level on a
record single. Your record had to
sound as loud as anyone else’s.

The limit was that the grooves
couldn’t cross over each other and
the thing had to track when it played.
But now you don’t have a problem
with a CD or a DAT. Everything can
be at full level, and with digital com-
pression/limiting, records are consis-
tent—you don’t find any louder or
softer. They're all very compressed,
very tough and really an assault on
your ears. Everything is full level,
very loud.

It's the same battle today: I you
mix an album that has a lot of dy-
namics and you play it against a rap
record or the grunge bands. you're
just not going to hear the one that has
the big ups and downs in dynamics.
Bonzai: Many engincers prefer ana-
log for certain aspects of recording
and digital for others. What are your
preferences?

Herschberg: Sonics aside, a digital
machine really eliminates all the
problems of analog machines. You
don’t have tape print-through, wow,
flutter, bleed through the sync head
between adjacent tracks. With digit-

—CONTINUED ON PAGE 95
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FROM SPECIFICATIONS TO STANDARDS

OMF

by

Ted Pine

80
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AND THE PATH TOWARD

CROSS-PLATFORM
COMPATIBILITY

ith apologics
to Professor “Enry ‘Tggins, why
can't a disk be more like a
tape? After all, analog 24-track
is eminently portable, offers
instant backup and provides
near-universal compatibility.
When, oh when, will it be
possible to swap digital data
with the convenience and ease
of analog?

At this year's National Asso-
ciation of Broadcasters con-
vention in Las Vegas, the
dream came one step closer to
reality as a group of multime-
dia. video and audio manufac-
turers including Sonic Solu-
tions, Alias Research, Optlm-
age, Philips and Chyron de-
monstrated the ability of di
verse applications to read,
write and exchange data files
using the Avid Technology-
sponsored Open Media Frame-
work Interchange format.

OMF Interchange has been

developed as a “super-stand-
ard.” a common container for
all types of digital production
data, including EDLs, digitized
media (such as audio. video
and still images) and project
information. (See “The Byte
Beat,” September '92)) The
OMFI format includes a file
header that alerts production

equipment as to what kind of

data to expect within a data-
stream, so that cach device
can choose o use, ignore or
translate what's coming.

So far more than 100 ven-
dors across a wide spectrum
of industries have agreed o
participate as OMF partners,
including such prominent
high-technology companies as
Apple  Computer,  Silicon
Graphics and Intel, and lead-
ing audio manufacturers such
as SSL. Digidesign and Roland.
What remains to be seen is
how many incorporate the
standard—and how quickly.

Perhaps the biggest obsta-
cle to widespread OMF Inter-
change acceptance is not de-

velopment time, but compet-
ing companices’ natural wari-
ness about collaboration. Says
Avid product manager Dave
Grandin, “Every time 1 talk to
a partner, I know that some-
where in the back of their
mind they're thinking, "I'm
talking to Avid."” There's a lack
of trust that needs o be over-
come, and I think the best
way to do this is to show that
OMF works and adds value
for end-users.

“Our intent was simply to
do something in a timely fash-
ion to meet  customers’
needs.” he adds. “Once we've
gotten OMF Interchange to a
point where it has some ma-
turity and is proven to work,
we'll be happy to hand it off.
For example, we've submitted
the specification to the Inter-
national Multimedia Associa-
tion and offered it to SMPTE,
and if it were adopted as a
reccommended practice we
would probably work to put
it under the umbrella of one
of those organizations.”



A Selective Guide to
Cross-Industry Standards Initiatives

In simpler times, audio standards were created by audio
professionals. In the age of multimedia and converging
industries, audio standards are being created by com-
puter manufacturers, phone companies, cable operators
and a host of others. Many are designed for specific
niche-oriented applications, but no one knows which

might cross over and affect professional production.

Keep in mind that all standards aren’t created equal.
Some are created by manufacturers, some by commit-
tee, and some are created by actual standards organiza-
tions themselves. Those created by actual standards and
professional organizations are available for use by any
and all; manufacturers’ standards, however, may involve
a licensing fee or other royalty arrangement, as is the
case with MPEG. With that in mind, here are a few
standards initiatives to keep an eye on:

File interchange format for compressed and uhcompressed n-bit audio pri-
marily used by Motorola processor-based systems; supported under OMF

General framework for specifying audio files, including sample rate, bits

STANDARD ORGANIZATION DESCRIPTION

AIFF-C Apple

Bento Apple Container file format used in OMF format that allows applications to
work with unfamiliar file types

OMF Avid Specifies interchange file formats for EDL, digitized content (audio,
graphics & video)

T 419 ODA CcCITT
per sample and compression type, for Telecom applications

“3X Proposal” ECMA Proposed standard for 2GB magneto-optical disc

ECMA 184 ECMA/ISO Standard for 1.3GB magneto-optical disc

Recommended IMA

Practices for
Interchanging Digital
Audio Streams

CCITT Dratt
Recommendation
T.419 ODA/ISO/IEC
8613-9.2

WAV

SMPTE 12M For
Television, Audio and
Film-Time and
Control Code

SMPTE 258M
Television—Transfer of
Edit Decision Lists
Working Group on
Ancillary Data

Working Group
on Digital Audio
Interfaces
Working Group on
Digital Control

MPEG-1

[TU-TSS/ISO/IEC

Microsoft

SMPTE

SMPTE/ANS!

SMPTE

SMPTE

SMPTE

Sony/Philips

Defines set of interchange formats including 8, 11.025, 22.05 and
44 1kHz formats compressed and uncompressed; defines 4-bit ADPCM
compression algorithm based upon Intel’s DVI algorithm

Specifies a general-purpose audio cortent architecture for describing
audio files within documents independent of media or computer plat-
form, including sample rate, bits per sample and compression type

File interchange format for uncompressed 8-, 12- and 16-bit audio, pri-
marily used with Intel processor-based systems; supported under OMF
Revised specification to make use of user bits easier and to provide for
alternative applications, such as working with film edge numbers

Describes expanded EDL format for 99 audio channels, including level
and grouping data

Formatting AES/EBU audio and auxiliary data into serial digital video an-
cillary data space; audio frame sequencing for switching video signals
with embedded audio and audio clock recovery

Specifying BNC coaxial cable interface for AES/EBU audio; revising RP-
155 audio levels for D1 and D2 machines, minimum levels in AES/EBU
channel status.

Developing communications scheme as a “superset” of ESBus for
Ethernet

Specities video and audio compression standards for storage and trans-
mission in recordir.g, broadcast and Telecom applications

STATUS

Widely used
1992

Implemented by Avid
and Sonic Solutions;
Version 1.0
document available
to general public
from Avid

Pending

Fall 1993

1993
1992

Spring 1994

Widely Used

Revised 1992

1993

Early 1994

Late 1993 or
Early 1994

Late 1993
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MULTIPLICITY OF MEDIA ing system. ing system goes, that's more of a

The scope of OMF Interchange is fo- According to Grandin, “It was de-  mainstream computer industry issue,
cused on standardizing file formats  cided at last October’s partners' meet-  and we will likely leave that to stand-
and interchanging digital media.  ing to concentrate on what was deter-  ards organizations to address.”

Thus, OMFI specifies neither certain - mined to be the most pressing need— There is already plenty of stand-
recording media, nor a universal fil-  file exchange. As far as a standard fil-  ardization activity going on in the

The Proliferation of
Compression Formats

As an open standard, Avid's Open
Media Framework Interchange for-
mat has been designed to accom-
modate future extensions easily.
One of the first areas of extension
is likely to be audio compression.
OMF does not currently specity any
compression formats, but with the
growing success of systems such as
Studer’s Dyaxis II, which offer op-
tional AC-2 encoding and decod-
ing, and the potential adoption of
MUSICAM Layer 11 as a worldwide
] digital broadcast standard, the need
to accommodate compressed audio
data may be imminent.

For over 12 years, Sweetwater Sound has
been dedicated to providing musicians with
the very latest technological breakthroughs at
affordable prices. From synths and samplers
to multitrack recorders and mixing consoles,
Sweetwater has everything you need to make
your dream MIDI system or home recording
studio a reality. Isn't it about time you found
out why musicians and engincers around the
world have come to depend on Sweetwater
for all their equipment needs?

KORG

KURZWEIL
WSW

TASCAM

According to OMF product man-
ager Dave Grandin, "There is a pro-
vision for dealing with compression
in the future. In the header area we
can tag the datastream with the
type of compression that's been
used, encapsulate the compression
tables that will et you decode the
datastream, plus keep track of how
many times the data has been com-
pressed and decompressed.”

The concept of maintaining a
file history may be of particular im-
portance, as more and more com-
pression types are put into use.
(For more on data compression,
see “Insider Audio,” p. 18)

It's not known how these vari-
ous algorithms will interact with
one another when a file is com-
pressed and decompressed multi-

YOUR ONE-STOP MUSIC TECHNOLOGY SOURCE

Whether vou're a
first-time buyer or a
seasoned pro look-
ing to upgrade your
gear, Sweetwater
sells products from
over 80 of the best
names in the busi-
ness and our prices
aresolow, youwon't
have to take a sec-
ond job |usl to start
making music! With a sales staff that's the most
knowledgeable in the industry and a factory

R I d authorized service center on premises. you s
ll AEE sk voumsalf Tl there ¢le? * MasterCard » Discover
O a have to ask yourself: why go anywhere else ‘ AMEX »COD Trades

CONFUSED? WHAT ARE YOU WATT ING FOR? CALL US FOR FRIENDLY, FREE ADVICE AND GREAT PRICES!

ple times. Without some sort of
flagging scheme, a user may un-
knowingly end up with a pox of
digital hash and distortion.

In the foreseeable future, stand-
ardization of one or more com-
pression types seems unlikely, as
different algorithms become adopt-
ed for different niches. But the idea
of “transcoding” (converting be-
tween different encoding types
without a decompression and com-
pression generation) is appealing,
according to David Haynes, Studer
Editech’s VP of engineering. 1
think that it is an exceedingly diffi-
cult problem to solve,” he con-
cedes. “The amount of time and re-
sources that it would take to do it |
would not be recoupable by most
companies.” ]

Opcode ¢ Mark of the Unicom ¢ AKAI ¢ Sony
Digidesign o Ramsa o Passport ¢ TOA ¢ AKG
Panasonic @ Digitech o InVision ¢ Nakamichi o JBL
Mackie » BBE ¢ Lexicon o Canver ¢ Coda ¢ Rane
Fostex Reconding ¢ JLCooper ¢ Dynatek o Stewart
Sounderaft ¢ TAC/Amek o KAT e Crown o Anatek
Funman ¢ Oberheim o Tannoy ¢ Juice Goose
Tech 21 ¢ 3M, Ampex & Denon Tape
Macintosh, IBM and Atari MIDI software & interfaces
OTHER MAJOR BRANDS TOO! HUGE INSSTORE INVENTORY!
Our exclusive guarantee: ‘

“If you don’t like it, we’ll take
it back — with no hassles!”

NO SALES TAX (except IN)

fwaler

' SOUND INC.*

5335 BASS ROAD « FLWAVNE, N 46808 ( 2T D) A3 2=8176 i 194321758
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Discover a digital recording universe.

L

There is a wonderful place where the is 16 times greater than that of compact disc.
powers of digital recording exist in harmony with On board synchronization allows the
the powers of digital mixing. You are there. system to be expanded to 24 tracks with the

You have found the DMRS8. Yamahas self- addition of our DRUS, eight-track recorders. Or it

contained, full-featured digital mixer

can be synced to external recorders

and multi-track recorder. At last, and video equipment. The
DMRS allows unlimited track

combining with no audible

recording, overdubbing and
mixdown can take place
without ever departing the signal degradation. And
digital realm.

The DMRS gives

you real-time automation

Moving Fader Automa-
_____ tion is one of the features
that are, frankly, too
numerous to mention here.

The DMRS is a

flawlessly integrated, trans-

of all mixer parameters.
The recorder, the mixer
and internal effects can be
controlled with perfect portable unit and the sound
repeatability and precision. quality it offers is unequaled.

Call Yamaha at 1-800-
395-1313, ext. 100 and ask

them for more information

The mixer provides digital
processing with up to 32 bit

resolution. And the eight-track

recorder stores an astounding Figure A. 27x27x10 in. about the DMRS. Tell them

"; 20 bits of digital audio data on you have made quite a discovery. YAMAHA®

W ioire =y Dﬁu tape. The resultin d namic range ©1992 Yamaha Corporation of America, Professional Digita! Products, PO Box 6600 Buena Park, California 906226600 (714) $22.901L
P g ay g

THE YAMAHA DIGITAL MIXER/20-BIT RECORDER
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area of magneto-optical disc tech-
nology. For example, late last year
the European Communications Man-
ufacturers Association approved two
different proposals, for 1GB and
1.3GB magneto-optical standards.
Both are backward-compatible with
the older 640MB ISO standard, al-
lowing smaller-format disks to be
played on the newer drives as well
as the ability to format new disks at
lesser capacities when required. (See
“The Byte Beat,” p. 58)

Others are looking beyond phys-
ical media to networking in order to
solve the interchangeability problem.
For example, Sonic Solutions, which
has integrated OMF support through-
out its product line, showed a new
version of its SonicNet FDDI net-
work at NAB, named MediaNet. De-
signed to work with any Macintosh-
compatible multimedia application,
MediaNet was used at NAB to link
Sonic Solutions’ booth in the audio
hall with the two Avid booths in the
video and multimedia halls.

According to Sonic Solutions
president Bob Dorris, “MediaNet in-
corporates our Media Optimized File
System tuned at a low level for high-

Ross Systems
TEMS uw.s.on of IMC « P.0. Box 2344 = Ft. Wowth TH.76113-744 » 817-336-5114
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ly efficient storage and retrieval of
typical multimedia data. Yet on the
desktop it presents itself as a stand-
ard Mac HFS file device, like a flop-
py or hard disk. Since OMF is pri-
marily an interchange standard, this
does not affect the kinds of storage
and retrieval and networking strate-
gies that you can adopt for reasons
of speed, efficiency and capability.
We envision a world where transla-
tion between MediaNet and other
networks occurs on the fly—where
the user just sees the data and doesn’t
need to know much about what's
happening in between.” (For more
on audio networking, see “Design-
ing a High-Performance Network for
Digital Audio” p. 66.)

OF EDLS AND AUTOMATION

There is no guarantee, of course, that
any standard, however worthy, will
be adopted. For example, in 1991,
the SMPTE Working Group on Edit-
ing Procedures issued the first draft
of SMPTE 258M “Standard for Trans-
fer of Edit Decision Lists.” This spec-
ification, which has now been rati-
fied by ANSI, described a data format
for an expanded EDL that includes

up to 99 audio tracks, specifying sub-
groups, track levels and levels with-
in groups, and permits subframe
editing down to the sample.

There are also provisions for deal-
ing with varispeed, resolving be-
tween frame rates, and capturing
user-definable effects data. Although
the standard offers significant new
functionality for use with consoles
and workstations, to date it has not
been incorporated into any stand-
alone audio product.

Committee chair Oliver Morgan
speculates that this hesitancy is due
to the SMPTE imprimatur itself. “I
think it is regarded as a video indus-
try standard, rather than an audio in-
dustry standard, because of SMPTE’s
position. But it was absolutely de-
signed with the audio industry in
mind. I spent a long time making
sure we had real consensus with all
involved in the process.”

The progress of standards initia-
tives can be agonizingly slow at
times. For example, in 1985 George
Massenburg, president of GML, con-
vened a working group at the spring
AES convention to discuss a stand-
ard for the interchange of console
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300 DIGIAL EFFECIS SYSTEM

LEXIGON’S TWO FOR ONE DEAL—IT'S A SAP

Te 300 Digimal Errects System: Now witn More Errecrs anp More Funcrions

Version 3.0 sofiware for the indusiry acclaimed™ 300 Digital Effects
System gives you the power of two machines within a single mainframe. The
300 is the most versatile and inspiring effects processor in ifs price class. It's the

only one fo combine comprehensive fime code
effects automation, Dynamic MIDI*, indispensable
digitalinterfacing (AES/EBU/SPDIF) and world
vespected Lexicon sound.

Our new 3.0 uparade multiplies the power-
ful features of the 300~the latest product in a
heralded range of processors thatimprove threugh
software updates. New “Split” and “Cascade”
configurations now permit versatile dual-process-
ing modes. We've added five new algorithms to
further extend the 300's incredible array of useful

sound effects—all with the same brilliant sound quality you would expect. And
— as if this wasn't enough ~ our 3.0 updale also includes MIDI time code, the
ability to automate parameter glides through time code...and more.
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HEARD IN ALL THE RIGHT PLACES

Audio engineers all over ihe world rely on the 300 for the finest reverb
and ambience programs available. Mary mastering engineers also depend an
the 300°s powerful Steres Mastering algorithm for precise level, balamce and

equalization in e digital domain. And fer rigor-
aus post-production engineering fasks, the built-
in SMPTE fime code reader and 50 cue EDL are
vital.

Far over 20 years, audio professiomals have
relied on the superh quality and control of Lexicon
DigdalEfects Processors. So much sothat today,
80% of the mosi successful productions are
processed with a Lexicon.

I you're a 300 user, contact us onhaw fo get
3.0 performance—and extend the refum on your

investwent. If you're inferesled in mare powerful processing, consider fhe
advantages of offering the renewned Lexicon Sound in your facility — and the
latest improvements on an already brilliant machine.

Macintash is a registered frademark of Apple Computer, mc

LEXICON INC., 100 Beaver STReeT, WALTHAM,Ma,, 02154-8425 Ter (617) 736-0308 Fax: [617) 891-0340
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DIGITAL
EVOLUTION

Technology evolves. The market develops. DIC Digital excels.

As one of the original suppliers of DAT tape to the professional, DIC Digital
recognized industry demands. As a result, we were
the first DAT supplier to offer a truly professional
DAT cassette.

Once again DIC Digital is leading the way
" by introducing recordable CD’s. Our discs
are fully compatible and bear the “com-
pact disc” logo. DIC Digital’s CD-R’s are
readily available in 18, 63 and 74 minute lengths.
Call today for the name of your nearest DIC Digital
dealer.

THE ULTIMATE IN SOUND

OILNGITAL

222 Bridge Plaza South, Fort Lee, NJ 07024
Phone: 201-224-9344 or 1-800-328-1342, Fax: 201-224-9363
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automation data. Despite initial par-
ticipation from many of the major
manufacturers, interest in the initia-
tive dwindled to GML and Otari.
Nevertheless, over the past three
years, the two companies have work-
ed on a high-level exchange lan-
guage called MXF, which allows
conversion to and from either sys-
tem’s proprictary data formats and is
able to translate data for fader moves,
grouping controls and mutes with
bit-level accuracy.

According to Massenburg, “Faders
and mutes are easy. What's more dif-
ficult is translating data between
continuous and e¢vent-based au-
tomation systems, or describing dif-
ferences between various DSP proc-
esses, such as 1R equalization vs.
FIR. Different manufacturers would
most certainly have different ranges
for some controls, not to mention
the ‘odd control.” So we've tried to
broaden and generalize the specifi-
cation so that each manufacturer will
at least be able to see exactly what
was intended in the foreign data 1o
be translated, to know exactly how
to interpret it and be able to choose
how best to implement it.”

THE FUTURE OF STANDARDS
Whether created by committee or by
a manufacturer, standards come into
being only when the end-user mar-
ket both demands and embraces
them. To foster demand for OMF In-
terchange, Avid has announced a
new program called *OMF Spon-
sors,” for facilities that want to put
OMF to use. There is also a hotline,
(800) 949-OMF], to handle all those
hard-to-answer compatibility ques-
tions that you just can’t bring up
around your loved ones.

In Massenburg’s view, the market
must vote for standards with its col-
lective pocketbook. “What it's really
going to take to achieve true stand-
ardization is for the customer to start
saying, ‘I won't buy your system until
you can share data.” You simply have
to look at other areas of technology,
like personal computers, for example.
You see things like word processors
being able to share fonts over multi-
ple platforms easily and painlessly.
What if you had to redo the look and
feel of the document every time you
switched computers? Similarly, you
should be able to listen to that origi-
nal monitor mix across platforms. It
has to happen. The industry won't
move ahead till it does.” ]
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* NEW & USED

RECORDING EQUIPMENT
—All Major Brands—

. FOR STUDIOS/HOMES
) CHURCHES/CLUBS
' * Reel to Reel Decks (2-4-8-16-24 Track)
* Cassette Decks * Mixing Boards

* Mikes e Studio Monitor Speakers
* Special Effects Units Accessories

Uear

VOLUME DEALER

E-Z TERMS

ALL MAJOR CREDIT CARDS

PROFESSIONAL ADVICE
Cali for pricing information.

RHYTHM CITY

1485 NE Expressway
Atlanta, Georgia, 30329
1-404-320-SALE ° 1-404-320-7253
Special Pricing for Package Systems.
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THE OPERATOR

by Chris Stone

TaE GGLOBAL
RECORDING VILLAGE

OR, AROUND THE WORLD IN 80 DOLLARS

o. your studio wants to control 2 proj-
ect that requires a vocal from Syd-
ney. Australia, a guitar overdub from
Nashville, a string section from LA,
and the client wants all this with pic-
ture. And you are located in Seattle.

What 10 do? simple. In these days of

digital everything, you cither call Pa-
cific Bell or another telephone com-
pany. or better yet, call EDnet. the
Entertainment Digital Network. That's
all it takes today 1o put all of this to-
gether, Tomorrow, it will be taken for
granted that your studio, anywhere in
the world, will offer this service.
Tom Kobayashi, CEO of EDnet
and former chief of Skywalker Sound,
announced at April's NAB convention
in Las Vegas that EDnet had com-
pleted its merger with Digital Patch

OPERATOR TIP OF THE MONTH:
Check out long-distance audio trans-

mission. The digital network concept

is now a reality and could be just

what you need. It makes sense, is al-

most reasonably priced and provides
additional value through cost savings
to your client, which can bring you
additional profit.

88 MIX, /(1Y 1093

Systems Inc. in order to provide the
two best systems available today,
from a single source. Another source
is the telephone company, which
demonstrated its prowess at TEXPO
in San Francisco in carly April, with
ISDN (Integrated Services Digital
Network). which is compatible with
switched 356 service, offered today by
both Pac Bell and GTE. EDnet also uses

these telephone company facilities.
Now for some background. A
group of studios from around the
country got together in 1988, says
Dave Porter of Music Annex in San
Francisco, *to offer a real-time service
to our clients where sessions were
transmitted via satellite between our
respective cities. This was the begin-
ning of the idea for EDnet and Digit-
al Patch. The object was the time and
money saved by not having the talent
travel great distances to do a short
voice-over. Because it was so expen-
sive, it wis reserved for special situa
tions, emergencies or very expensive
talent. Today, the producer has the
opportunity, because of reduced cost,
to direct the talent and get the right
performance in real time from almost
anywhere. We believe in the concept
of a global recording community. and
that the days of sending or receiving
tapes by FedEx are over”
Like most innovations in our in-
CONTINUED ON PAGE 90



uite often we need to send

digital materials from one

part of the world to another.

One solution might be to off-
load the sound files to a Data DAT,
Exabyte or MO cartridge, affix some
stamps, and entrust your package
to the U.S. Postal Service, Federal
Express or equivalent.

Sometimes we need to have
such audio materials reach their
destination instantly, either Dbe-
cause the deadline has passed, or
maybe to let a client audition your

Digital
Telephone
Networks

Increased Applications

for Music, Broadcast,

Audio Production and
Other Industries.

tive solution for the occasional
user.

Switched-56 and ISDN are basi-
cally the same in format: a local
termination is provided by your
telephone company, into which
you can connect your own data
replay/record system and terminal
adapter (the latter to convert the
digital pulses to a series of syn-
chronized tones that can be car-
ried by the dial-up lines). Switched-
506, as the name suggests, provides
a data throughput of 56 kbps (or

musical selections. Alternatively,
the end product might be scheduled for broadcast in
just a short period of time, or even to be aired live.
For these and other applications, there now exists
a technique for using dial-up data lines to carry digit-
ized data around the world. Most local telephone car-
riers now can provide users with access to Switched-
56 or Integrated Services Digital Network lines. Of
course, dedicated T1, Fractional-T1 and DS3-compat-
ible lines have existed for several years; however, such
permanent connections tend to be expensive to install
and costly to operate. Switched-56 or ISDN connec-
tions, on the other hand, are easy to install and, be-
cause you only pay for the time you're connected to a
selected destination, represent a far more cost-eftec-

Write or Call
tor FREE
CATALOG

USA & Canada
1-800-331-3191

NYC Area: 516-678-4414
FAX: 516-678-8959

SHIPPED FROM STOCK
® PRICED RIGHT®
IMMEDIATE DELIVERY

kbaud), while ISDN operates at a
higher 64kbps rate.

In the majority of applications, some form of digital
audio data reduction will be needed for real-time trans-
mission of program material. Currently available com-
pression systems include Audio Processing Technology’s
apt-X100 4:1 coding scheme; Dolby Laboratories’ AC-
2 6:1 codec; and a variety of units based on the 1SO
MPEG Layer Il (MUSICAM) system. For radio-broad-
cast or speech-only applications, we might use CCITT
G.711 (3.5kHz bandwidth) or G.722 (7 kHz) systems.

Let's take a look at some typical numbers. A mono
narration track for a radio commercial might be digit-
ized at a 16kHz sample rate. (After all, why use a high-

—CONTINUED ON NEXT PAGE
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—CONTINUED FROM PREVIOUS PAGE
er value when there’s probably little energy in the
audio spectrum above approximately 7 to 8 kHz?) At
16-bit resolution, the digitized signal will produce
16,000x16 or 256 kbps; passing this signal through a 4:1
digital compression system results in a 64kbaud signal
capable of being sent anywhere in the world via ISDN.
(The same mathematics can be performed with
Switched-56 systems at a sampling rate of 14 kHz.)
For stereo transmissions and higher sampling rates,
mutltiple ISDN lines can be synchronized to provide
data rates as high as, let’s say 384 kbaud, which could
carry two channels of 48kHz data-compressed audio.

available (or too expensive), it is also possible to use
conventional high-speed data modems to carry digi-
tized audio. Consider a pair of hard disk-based systems
connected together via modems and standard tele-
phone lines. Just as text and graphics files can be sent
at rates up to 14.4 kbaud using a variety of error-cor-
recting algorithms, so large audio files might be trans-
ferred from one location to another. You'll need to be
patient, however! At 14.4 kbaud (ignoring for the mo-
ment any error-protection overhead and data com-
pression provided by the modem), it might take as long
as 100 minutes to send 60 seconds of stereo, 44.1kHz
data—probably longer. Here, additional APT, Dolby or
MUSICAM-compatible data compression can reduce

Alternatively, if Switched-56 or ISDN lines are un-

(o)
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Steve Keating

A star is born. Meet Steve
Keating, Harris Allied’s Southern
California regional sales mana-
ger. Steve is no stranger to the
audio industry. He has been in
broadcasting since 1966, has
had extensive experience not
only in professional audio and
broadcast RF products, but also
as an end user.

Steve will serve the area’s
professional audio and broad-

HARRIS
3ﬁdLLIED:

1993 Harris Corp

Hollywood
And
Harris Allied:
Two Irresistible
Sources.

cast market from our newest
facility located in the CNN
Building at 6430 Sunset Bivd.,
Suite 1150, Hollywood, CA
90028.

The Hollywood office,
accessible by a toll-free
telephone number and fax, is
on direct computer link with
Harris Allied’s product distribu-
tion center. This link provides
up-to-the-moment placement
and tracking of orders- most
of which are shipped within
24 hours.

Visit our new Hollywood loca-
tion where you'll find a product
demonstration studio equipped
with the latest digital storage
and editing equipment and
a variety of new professionai
broadcast and professional
audio products. Call Steve to
arrange your personal tour.
1-800-690-2828
213-462-6622
FAX 213-462-8468

——
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transfer times by a factor of 4 or 6:1.

—Mel Lambert

— FROM PAGE 88, GLOBAL RECORDING VILLAGE
dustry, digital audio transmission has
happened so quickly that many of us
did not even realize it existed, much
less that it had become economically
viable. According to Steve Lawson of
Bad Animals in Scattle, "EDnet sup-
ports up to 12 channels of bidirec-
tional, full-bandwidth communica-
tion, allowing the user to patch the
full range of audio signals for any
conceivable application, including
SMPTE time code, to synchronize
sessions in different cities. The tech-
nology is making your focation, wheth-
er in the next room or 2000 miles
away, irrelevant”

To me, this is the key marketing
feature of this system, which your
studio can offer to overcome your
secondary-market location or one-up
the competition. Phil Ramone plans
to use this method to afford New
York studio players on Gloria Este-
fan's next album, which will be re-
corded in Florida. With the digital
link, the musicians will play in New
York to her vocals and other tracks at
the Florida location!

So how much does all of this cost,
and who is going to use this service?
We spoke with Stewart Sloke, who
along with Bert Bendis founded Dig-
ital Patch in Hollywood about a year
ago, then merged with EDnet in April.

Their system, the “low-priced spread,”
costs a maximum of $1,500 to install,
with monthly maintenance of $400 to
$475. The system sells time for $30
per 15-minute segment connection
anywhere in the U.S., with costs go-
ing down with longer usage. They
currently have 38 subscribers in the
U.S.. Canada, UK and Australia.

Pac Tel’s Switched Digital Services
Division representative, Kathie Blan-
kenship, sent us a pitch package of



TAPELESS MULTI-TRACK!

“ARD DRIVE MULTI-TRACK REGORDING IS

HERE! Creation Technologies introduces as many
tracks as you want, from 8 to 196. We use |BM
one-gigabyte trarsports to deliver 8 tracks 4
each, with 20 minutes recording time on §
every channel. That's better than tape!

And much better than tape is our cost. A twenty-four
or more track master recordsr frem Creation
Technolagies costs far less than the Big Brands cost,
with equal or better performance. In fact, you can
save emough onm our master recorder to buy the
console you really wanted — or maybe the Porsche.

And way better than tape is our endurance. Only
Creation offers a warranty which stretches the
envelppe that defines the term “Professional.” We
offer a a full five years on heads, transports and
electronics. We can do that because IBM rates these
transoaris at more than five years mean time before
failure. Here's how we compare with other
Professional, heavy-duty recorders

PROFESSIONAL DIGITAL RECORDERS

Brand Parts Labor
Studer 1 year 1 year
Otari 1 year 1 year
Sony 1 year 90 days
Tascam 1 year 90 days
Creation 5 years 5 years

CREATION TECHNOLOGIES BEGAN in our own
recording studic in Vancouver. Today, our primary
busiress is the design and manufacture of custom
hybrid microcircuits for aerospace and industrial
customers. Ancd now, we hava come full circle with
this technology, and brought it all back home to the
music we love so much.

We have designed and now manufacture the
best-sounding D/A and A/D convertors we know of.
It's easy to make a convertor that measures well in
the lab; but the studio is a whole other thing. It has
always seemed strange 10 us that studios were
wlfing 0 pay $100,000 or more for their digital
master recorder, and still grapple with the need to
use outboard convertors to get the sonic excellence,
the SOUND they needed.

Well no more. The format of the future with the
sound you need today is coming in September
Random Access Digital Audio Recording: RADAR,
from Creation Technologies.

400 Brooksbank Avenue

Narth Vancouver. B.C.. Canada V7J 1G9
Tzlephone: (604) 980-6850 1-800-665-4175
Fax (604) 980-6711
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Sound to DI for

Tech 21 Presents
the First Bass Direct Box
with Warmth, Life and Personality.

Now you can have the convenience of a direct box without having to
sacrifice the rich sound of a miked bass amp system. With its
exclusive SansAmp tube amplifier emulation technology, SansAmp
Bass DI delivers pure, natural, consistent quality sound studio to
studio, venue to venue. Trimmable internal controls adjust clarity and
definition, from crystal clear to grinding grunge. With SansAmp
Bass DI, harmonics noticeably jump out. You maintain

an upfront presence and won't get lost in the mix.

Designed and
manufactured in
tha L) SA by

Tech 21

1600 Broadway, NY, NY 10019

Sounds good on paper? Prepare to be convinced!  (212) 315-1116 / Fax: (212) 315-0825

USE READER SERVICE CARD FOR MORE INFO
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WASHINGTON

PROFESSIONAL
SYSTEMS
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charts that showed the telephone com-
pany looks less expensive but does
not include the required codec devices
necessary to compress the audio to
send it across the telephone lines.
Her department recently demonstrat-
ed its system at TEXPO by having art-
ist Graham Nash successfully provide
a live demonstration from Hawaii to
the trade show in San Francisco.

The more sophisticated EDnet
system offers a T-1 nationwide key-
city fiber-optic link to subscriber stu-
dios. providing them with “Band-
width on Demand!” EDnet says that
it is "your gateway to hundreds of
other studios, sound effects libraries,
editorial suites, client offices, screen-
ing rooms and mastering facilities”
With 15 U.S. members as of April,
EDnet’s installation package is of-
fered on a three-year lease ranging
from $3350 to $715 per month, plus
time charges of $100 per hour for
two channels of audio. which can be
synchronized to SMPTE time code. It
lists ten audio network applications
and cight video network applications
that are as sophisticated as you could
wish for and are also compatible
with Studer’s Dyaxis II workstation,
Super Mac’s Digital Film and the
Avid Media Composer.

All of these digital services will be
available at very reasonable prices in
the near future. The basic technology
is now available to the majority of
studios rather than to the few who
could afford satellite hookups just a
few years ago. It is all making the
world smaller and more accessible to
all studios, regardless of their geo-
graphical location, which is the back-
bone of the “Global Village™ concept.

It is keeping up with all of the
available technology—and sensibly
picking out what is best for you in
your market and for your clients—
that keeps you ahead of the compe-
tition. Call all of these companies and
ask them to send you their promo-
tional literature. They will be happy
o do so, and you will be the winner
if it makes sense, makes a profit for
your company and offers a service
that keeps your client knowing that
you are the best source for recording
requirements. |

Chris Stone, da former studio owner, is
a pro audio consultant and bead of
the World Studio Group, an interna-
tional sticio booking agency.
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t result o’ listenimg tc the demands of
shaping our product to meet their
needs. As the newest companion tae the Venue and
Europa, Vienna is ready to meet the chzllenge. Fully
equipped for a life in the Theatre, Arenz cr Auditorium.
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groups, eight stereo inputs, eight VCA grcups, and an
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LUNCHING WITH BONZAI

—CONTINUED FROM PAGE 79
al, you have total erasure when you
go over a track, no ghosts of tracks
past: These are big advantages.
Sonically, I don't like digital for
strings. They get a litde “grindy”
sometimes, especially if you have to
combine tracks or bounce them over
digital generations. For me, fuzz gui-
tars and strings don't mix when
they're recorded digitally. Some form
of distortion occurs, and it gets a bit
harsh.
Bonzai: Have we improved since
the early days of digital?
Herschberg: | think so, although the
3M machine is still the best-sounding
digital machine ever made. We re-
corded at a 30kHz sampling rate.
The slower the sampling rate, the
more likely you are to have problems.
The 3M was a super-clean machine.
Bonzai: What do you think of the
newer digital formats?
Herschberg: I think the system that
ultimately will win will probably be
a 20-bit or 24-bit system, perhaps at
a higher sampling rate, which will
clean things up quite a bit. Stay in
the 16-bit realm and you’ll have the
same problems as with any of the
present-day machines. As you in-
crease the resolution, some of the
problems will be solved. I've heard
that Sony is getting ready to intro-
duce their 20-bit or 24-bit magneto-
optical disk system. [The new Sony
PCM-9000 MO Master Recorder offers
up to 80 minutes of 20-bit/48kHz
stordge, with onboard editing] It's a
big drawback for the CD to be a 44.1
medium—I think we’ll have 20- or
24-bit CDs that will be much better.
But that means new players, new
hardware for the home.
Bonzai: Does that mean archiving
the whole Warner Bros. catalog again?
Herschberg: Probably does.
Bonzai: Well, why didn’t they just
get it together in the beginning?
Herschberg: [Laughs] Basically, 1
think the 1630 is on the way out.
You're not going to be storing things
on tape anymore. It's going to be
MO disks, which librarywise, will be
a big improvement. Space is at a pre-
mium and we have artists who,
when they finish an album, have 200
or 300 rolls of tape. We don’t have
the crew, the time or the machinery
to go through and determine if it’s all
worth keeping. It gets put away, and
you can imagine how our library is

growing. It's ridiculous: Someday
we'll orbit a satellite and put our li-
brary in it; if you need a tape, we'll
send up a shuttle.

Bonzai: When will we have a totally
digital studio?

Herschberg: 1 don't know that it
will ever happen if engineers have
anything to say about it. There will
always be some analog thing to a re-
cording. When we were all-analog,
we used to say, "Wouldn't it be nice
to have tape that would take more
level and was quicter? Wouldn't it be
wonderful to take the noise out of
tape?” Now that we're digital its,
“Wouldn't it be wonderful if this
wasn’t so harsh sounding?”

Bonzai: With all the product you
hear, do you have any favorite engi-
neers today?

Herschberg: Well, it's hard to tell,
because one engineer handles the
multitrack, and then you've got the
remix specialists who are artists in
their own right. How they do that
month after month is beyond me.
The engincers who are there year
after year? Al Schmidt is still number
one, and if you listen to things he
did back in the late '50s, they are still
incredible today. There are so many
great enginceers, really, like Thorne
Nogar, Bones Howe, Lowell Frank,
Val Valentine, Wally Heider—I'd bet-
ter stop or I'd go on and on!
Bonzai: Any advice for the Kids
coming up?

Herschberg: Number one, they are
going to have to be computer ex-
perts. As far as the digital future, 1
don't know. But I do know that com-
puters enable you to do so much
more than you could before. With
sampling, sequencing and the multi-
tude of tracks we have—and the
ability to sort things out with digital
technology—it’s just great. But you
must have a computer, and the kids
have to start thinking that way. Qual-
ified second engineers are absolute-
ly necessary in the studio of today
and tomorrow.

I was going to retire a few years
ago, because I thought 1 had seen it
all, and then digital editing came
along and 1 got interested again. It's
alot of fun, and I am enjoying doing
all that editing once again. If some-
body in the building has a nine-
minute song and they need a four-
minute version they come 10 me.
Bonzai: What type of equipment do
you use for archiving?

Herschberg: Basically, I use a Sonic

Need A Few
CDs Made?

We Do It!

For Much Less Than You
Would Expect.

CD Recording Service
includes:
*= High Quality Marking on the Disc
*= Sharp Color Insert for Jewel Box
Noise Edited Out Between Cuts
»= Digital Sample Rate Conversion
» Standard Shipping
» Unconditional Guarantee

We Also Offer Digital Editing,
Mastering and Pre-Master Compact
Disc Creation

943 Manhattan Beach Blvd
Suite C
Manhattan Beach. CA 90266

Call for FREE Brochure
(310) 796-0424, Ext. 115
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Solutions as a complete mastering
system. I still do mastering, which is
what I started out doing almost 40
years ago. I'm back to that again, but
now with a complete automated mas-
tering system and an editor. We use
it occasionally for audio post for vid-
cos, for editing sound eftects and di-
alog to existing 2-track digital mas-
ters, or for removing noises and put-
ting it back onto the multitrack. It
will interface and lockup via [Time-
Line) Lynx or by any Sony [serial P2)
protocol with the %-inch digital it you
want to lock to video or 2-track.

Bonzai: How long will you be hang-
ing around here at Warner Bros.?

Herschberg: I'm not through yet.
but I've been here for 27 years, and
I was actually working on Warner
projects before that. T figure I've
done 500 or 600 albums, recorded
and mixed, and in the last seven or
eight years I've restored and archived
another 400. We use the Sonic sys-
tem to take hiss out when necessary,
but it's actually not very often. T have
a thing about some of these digital
programs. When the tape noise is
taken out, sometimes the life is gone

as well. Somehow you take some of

the music or the harmonics along
with the noise.

For my moncey, I want the charac-
ter. It should sound like the original
2-track mix, maybe a little quicter.
The original 3- and 4-track masters
from the "60s still sound incredible,
but the 2-tracks often haven't held
up because it seems like we had
problems in those years with tape.
Now you can get an incredible amount
of level on tape, and it doesn't dete-
riorate too badly. Oxide would come
oft or stick to the backing of the pre-
vious layer. We made analog Dolby
copies of everything in our library 10
or 12 years ago and are about half-
way through digitally copying every-
thing at this point.

Bonzai: Are you still active in the re-
cording studio?

Herschberg: Occasionally. You have
to sort of throw a chain on me and
drag me into the studio. I've done
some independent projects, and 've
had the luxury of managing my own
spare time. It's really an ideal situa-
tion. I had a wonderful time last year
working at Walter Becker's studio on
Maui. I recorded and mixed The Pa-
hinui Bros. We used one of the near-
ly extinct 3M digital multitracks.

Bonzai: In your archiving, have you
come across some of your own old
tapes?

Herschberg: Yes, as a matter of fact,
I started doing Sinatra recordings in
‘65 when Bill Putnam quit mixing.
Lowell Frank, who was the head of
engineering for Warner Bros. hired
me as an assistant. When he gave up
recording, 1 wound up inheriting
Sinatra and the big artists. T went
back to 65 and some of the first
things I did with Sinatra, and we've
reissued practically everything.

I tried remixing a few things and
discovered that much of it couldn’t
be done any better. Granted, they
were from a 4-track to a 2-track ana-
log, and there was a little tape noise,
but there was just something going
on at the time with the boards and
equalizers—TI just couldn’t touch the
work that I had done. If T did. it
wasn't any better; it was just differ-
ent. If you start second guessing
what the producer wanted back
then, you often get into trouble.
Bonzai: Couldn’t there be something
in that old original that we might
miss in 100 years?

Herschberg: Surc. And our library
only goes back to 1958, '59. But if
you look at Columbia and RCA, they
go way back. Plus, these analog
tapes really have a great shelf life.
Mecanwhile, T've got digital %-inch
1610 tapes that won't play any-
more—Ilevels weren't good; control
track levels vary a lot; there's drop-
out and mis-tracking—for one thing
or another. Analog I can count on:
with digital, T don't know. And I've
got an oven in the back for baking
my old analog tapes. I've been doing
that for quite some time.

Bonzai: Baking tapes?
Herschberg: Yes., sometimes the
binder that holds the oxide to the
backing—or something in that for-
mula from tapes in the 70s—has be-
come a gum that comes off on the
heads of the tape machine and the
machine will just stop. The only way
to fix it is to bake it in an oven, and
it rchardens and reformulates.
Bonzai: So. after all these years,
you're still cookin™

Herschberg: Absolutely. And if any-
body wants to do a live session with
a big orchestra, all at once, that's for
me. That T know how to do. |

Roving editor Mr. Bonzai offers his
columns in three varieties: baked,
half-baked and deep-dish.




Jon Anderson
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Jon Anderson is one of the most
innovative of today’s leading musi-

cians. Co-creator of the seminal rock

group Yes, his music has proven
both popular and on the leading

edge of musical thought. His current

project is Power of Silence, an al-
bum for Geffen Records recorded
primarily at his fully-equipped
personal studio.

For this project Jon and his engi-
neer Ron Wasserman used both
the AT4033 and AT4051 cardioid
microphones. Both were quite
impressed by their ease of use.
Ron Wasserman noted that Jon re-
quired almost no EQ to get exactly
the sound he wanted, and that
setup was much faster than with
other studio microphones. In fact
he said it almost seemed that the
AT4033 would “automatically
adjust” to whatever the situation
required without “boominess” or
need for compression.

This capability fit right in with
Jon Anderson’s desire to work very

guickly, and to avoid talent
“burnout” during

AT4051

says “Yes” to
Audio-Technica
O-SGHQS

“Cu

AT4033

repeated tests and takes. Jon has

used many vocal mikes in his career,

but he found the AT4033 remarkably
clean despite high sound pressure
levels and noted that “| could really
geton it!” Ron also remarked on the
amazing “clarity” and “unbelievably
clean high end” of the AT4033 com-
pared to his previous favorite
microphones.

The microphones were used for
many tracks including percussion,
reeds, harp, acoustic guitar, and
even a Bosendorfer grand piano. it
was the consistently accurate re-
sponse of the A-T 40-Series micro-
phones to every challenge that
made them so useful to both Jon
Anderson and Ron Wasserman.

If you need versatility and un-
usually honest sound in your studio,

o

take a page from Jon Anderson’s
studio notebook. Try the remarkable
Audio-Technica 4Q-Series
microphones today. Available in

the U.S. and Canada from
Audio-Technica U.S.,,Inc.,

1221 Coramerce Drive, Stow,

Ohio 44224. Phone (216) 686-2600
Fax (216) 686-0719. In Canada call
(800) 258-8552.

'audio-technica.
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SSL OMNIMIX

Unveiled at NAB 93, the
Omnimix system from Sol-
id State Logic (U.S. offices
in NYO) adds advances in
surround sound technolo-
gy to the Scenaria digital
audio/video system. The
system provides dynamic
pan automation of up to
32 sources or submixes in
4-, 5- or 6-channel sur-
round. MotionTracking
allows precise placement
and dynamic automation
of individual or grouped
audio elements to picture,
while Spatial Processing
emulates the fine points
of spatial audio percep-
tion. Also included are a
larger control surface with
additional hard controls, a
configurable output bus
structure, simultaneous
mix output in different
formats and independent
panning of mixes.

APOGEE FORMAT
CONVERTERS

Apogee (Santa Monica,
CA) has introduced two
products for intertacing
digital gear with devices
that don’t have AES/EBU
digital 170 ports. The FC-
PRODIGI converts AES
EBU digital signals to/from
the PD (Mitsubishi/Otari)
format; the FC-SDIF is
used with SDIF-based
gear, such as Sony’s PCM-
1610/1630/3324 machines.
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PRO-BEL 44.1/48KHZ

CONVERTER
British digital manufactur-
er Pro-Bel (now with U.S.
offices in Dunwoody, GA)
has introduced a 44.1-to-
48kHz sample rate con-
verter. The Model 5023
(fits into the standard Pro-
Bel 6063 and 6065 card
frames) converts asyn-
chronous 44.1kHz signals
(AES/EBU or §/PDIF) to
the pro digital video stand-
ard of 48 kHz. High-reso-
lution interpolation filter-
ing is used for low-noise
operation, and 16-, 18- or
20-bit dithering can be
introduced, depending on
word length.

Circle #228 on Reader Service Card

LEXICON ALEX

EFFECTS PROCESSOR
Lexicon (Waltham, MA)
has introduced the Alex
Digital Effects Processor,
offering digital reverb
and effects processing in
a $399, single-rackspace
unit. Alex has 16 presets
and three adjustable
parameters (decay, delay
and FX level), plus re-
mote control of program
changes via a simple
footswitch input jack,

16 user registers for stor-
ing sounds, %-inch ster-
eo in and out jacks, and
a two-character LED
display.

Circle #229 on Reader Service Card

AMS LOGIC 3

Siemens, Bethel, CT, has
announced Logic 3, a com-
pact, low-cost (prices begin
at $60,000) mixing system
featuring an all-digital sig-
nal path with the same
quality as the larger Logic
1 and 2 consoles. Design-
ed for use with the Audio-
File workstation, Logic 3’s
assignable control surface
has four motorized faders,
12 Logicator controls and
a high-res color TFT screen
for display of all mix func-
tions. The board can be
configured to provide 4-
band fully parametric EQ,
filters, dynamics controls
and insert points in any
signal path—all with dy-
namic automation. Maxi-
mum console size is 32
mono (or 16 stereo) inputs,
with eight mono (or four
stereo) subgroups and
four stereo aux sends.
Circle #230 on Reader Service Card




EVENTIDE DSP4000
ULTRA-HARMONIZER

Now available from Even-
tide (Little Ferry, NJ) is the
DSP4000, which provides
3-octave pitch shifting,
up to eight voices (four
voices with simultaneous
stereo reverb), delays up
to ten seconds and an
effects segue for ransitions
ranging from instantaneous
to 60 seconds. The DSP4000
offers AES/EBU digital and
analog 1/0; 32/44.056/44.1
48kHz sampling rates, MIDI
in/out/thru, PA422 serial
ports and two footswitch
inputs. Presets can be
stored in internal RAM or
on front-panel plug-in
cards, which can be used
with any DSP4000 unit.

Circte #231 on Reader Service Card

NVISION DIGITAL

ROUTING SWITCHER

The NV30064 Series of dig-
ital audio routing switch-
ers from nVision (Nevada
City, CA) is designed for
routing either asynchro-
nous digital audio signals
(AES/EBU) or time code
signals (conforming to the
ANSI/SMPTE 12M-1986
standard). The digital ver-
sion accepts word rates of
28-34 kHz, which handles
all current sampling fre-
quencies, even with £12.5%
varispeed. The TC version
provides accurate time
code interfacing at up to
100-times normal speed.
Either device can be slav-
ed to existing router/con-
trol systems, and PC and
Mac software control
packages are available.
Circle #232 on Reader Service Card

PREVIEW

360 SYSTEMS DIGICART/II
The updated DigiCart/I1
audio recorder from 300
Systems (Tarzana, CA)
makes 16-bit stereo
recordings (in lincar
mode or with Dolby's
updated AC-2 data reduc-
tion) at 48, 44.1 or 32kHz
sampling rates, with 16
preset keys for instant
replay of selected cuts.
Storage is provided by a
hard disk with almost
two hours of audio
(three- and cight-hour
hard disks arc also avail-
able) and a Bernoulli
drive, which utilizes 30-,
49- or 6G8-minute discs; up
1o five external hard
drives can be added for
40 more hours of audio
storage. Like a cart ma-
chine, the DigiCart/Il
offers playlisting, stacking
audio tracks in a variety
of formats; like a worksta-
tion, it provides a variety
of editing features for
tracks and playlists. Three
different remote control
units are available,

Circle #233 on Reader Service Card

DORROUGH DIGITAL
AUDIO METERS

Listing at $8350, the 280
(horizontal) and 380 (ver-
tical) meters from Dor-
rough Electronics (Wood-
land Hills, CA) provide
2-channel display of
AES/EBU input. Models
280/380-D offer a 40dB
range, while the 280/380-
E have a 60dB range. The
units provide simultane-
ous display of peak and
perceived power, sclec-
table peak-hold and over-
load indication. Meters
can be mounted on con-
soles or panels, and they
fit in standard 1.5-inch
console openings; 12-24
VDC external power is
required.

Circle #234 on Reader Service Card

TASCAM CD-991R
CD RECORDER
Slated for release later this
year is the Tascam (Mon-
tebello, CA) CD-90IR CD
recorder, priced at $5,999.
The unit conforms to the
Orange Book 2 standard,
recording CDs that can be
played back on any stand-
ard player. The unit has
AES/EBU (XLR) and S/PDIF
(RCA) digital 1/0, as well
as XLR balanced analog
connections and an RCA
monitor output. Manual
increment allows up to 99
tracks per disc, with up to
99 index marks oer track,
or the track number can
be incremented automati-
cally from DAT Start IDs,
PQ codes or when the
audio level dips beneath
a set level. Features include
Track Skip playback, RAM
bufter for instan: start-up,
remote control and RS422
RS232C serial control port.
Circle #235 on Reader Service Card

FOSTEX DAT RECORDER
Fostex (Norwalk, CA)
introduces the D-10 DAT
Master Recorder for broad-

cast, post-production and
project studie uses. For
$2,850. the 13-10 offers an
Instant Start feature and
onboard RAM to eliminate
preroll and loose cues
when dropping in effects.
Also included are an auto-
cue function. selectable
front-pancl display of
SMPTE nime code, 1 RAM-
and tape-based scrub func-
tion, and a jog shuttle con-
trol, auto-rehearse for pre-
viewing edits and auto-
record for microprocessor
control ©f punch-ir/out.
Analog connections are
XLR balanced and RCA;
digital 1O is AES/EBU
and IEC: and the unit can
record material from any
source, at 44.1 or 48 kHz.

Circle #236 on Reader Service Card
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PREVIEW

DELUXE SOUND EFFECTS
New from RTV Communi-
cations Group (Ft. Laud-
erdale, FL) is Deluxe
Sound Effects, a general-
purpose sound effects
library cleared for produc-
tion use and priced at
$49.98. The five-CD set
has a total of 412 tracks,
including houschold, in-
dustrial, animal, combat,
transportation, sports, hu-
man and weather sounds,
as well as longer-length
effects with various indoor
and outdoor ambiences.
Circle #237 on Reader Service Card

STUDIO TECHNOLOGIES
STUDIOCOMM

Designed to provide com-
munications and monitor-
ing functions for digital
audio workstations, the
StudioComm Series from
Studio Technologies (Sko-
kie, IL) is made up of the
Model 30 Central Controller
and the Model 51 Control
Console, plus optional
portable talent amplifier
units. The Model 50 con-
tains the electronics for
seven stereo line inputs,
two control-room monitor
outputs, studio monitor-
ing capability, a stereo
line-level output for dub-
bing and an integral head-
phone system. Switches,
LEDs and rotary knob
controls for on-the-spot
operator action are pro-
vided by the Model 51
console, as is an integral
microphone that enables
talk to studio, talk to
headphones and slate
tone with voice audio.

Circle #238 on Reader Service Card
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HHB CD-R INDEXER

The CD-R Indexer from
HHB (dist. by Indepen-
dent Audio, Portland, ME)
automatically translates
Start ID markers on DAT
cassettes into CD-R track-
increment flags during
dubbing, eliminating the
need for manual insertion.
Digital 1/0 is AES/EBU,
or S/PDIF; the unit is
compatible with CD-R
hardware from Apex,
Marantz, Meridian, Micro-
Mega and Studer.

Circle #239 on Reader Service Card

FIBER OPTIONS

312B SERIES

The 3121 Series of trans
mitters and receivers from
Fiber Options (Bohemia,
NY) employ 18-bit delta-
sigma A/D processing, a
sample rate of 48 kHz and
optical AGC circuitry to
convert two, four or six
channels of stereo audio
to broadcast-quality digital
signals, which are trans-
mitted over a single optical
fiber and then recon-
structed without degra-
dation. Transmitters
include ten-segment
audio level indicators;
receivers have two-
color LEDs indicating
audio level and clip-
ping, plus a level/loss
LED in case received
optical power is lost.
Circle #240 on Reader Service Card

OTA WORDCARETTS MCSATER Dy 000

SONY DIGITAL

BETACAM VTR
Announced at NAB are
Sony’s new Digital Beta-
cam VTRs, which provide
10-bit component serial
digital recording with sup-
port for the 525-line, 16:9
aspect-ratio advanced
television applications.
Audio is recorded digital-
ly as four channels of 20-
bit AES/EBU, and video
audio test signal genera-
tors are standard, as are
Digital Jog Audio and
audio crosstade capabili-
ties. Four models are avail-
able: the DVW 300 record-
er/player and DVW 510
player, which use only
Digital Betacam cassettes,
and the DVW S00A and
DVW 510A, which can
play back both digital and
analog Betacam cassettes.
Circle #241 on Reader Service Card

SYSTEM  mETeR

VALLEY Aupjo . .

INPUT  outpyr

VALLEY AUDIO 730
DIGITAL PROCESSOR

The Model 730 is a new
digital dynamics proces-
sor from Valley Audio
(Merriam, KS) that in-
cludes traditional controls
such as threshold, attack,
release, ratio and gain, and
allows for multiple simul-
tancous threshold setpoints
and segment ratios. The
single-rackspace 730 op-
erates in MIDI control,
RS-232/422 or manually
programmable stereo or
2-channel modes, and of-
fers 99 storage registers.
Multiple analog and digit-
al /O protocols are se-
lectable simultaneously
(AES/EBU, S§/PDIF and
Toslink optical), and ana-
log and digital inputs can
be mixed. List price is
$2,000.

Circle #242 on Reader Service Card
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SILICON GRAPHICS >
SILICON STUDIO

A third-quarter relcase
was announced for Silicon
Studio, a video and film
production solution from
Silicon Graphics Inc.
(Mountain View, CA) that
tuses computer-generated
graphics, digital video and
advanced digital audio on
a general-purpose com-
puter system. A key ele-
ment of the system is the
Challenge video server,
which simplifies collabo-
ration and sharing of
video resources and can
store up to 30 hours of
uncompressed online
video. Also included in
the Silicon Studio are
three new SGI products
for professional video pro-
duction: the Galileo Video
adapter for the Indigo; the
Cosmo Compress JPEG-
compression option for
the Indigo; and Sirius
Vidceo, the latest-genera-
tion video solution for SGI
high-end workstations and
servers.

Circle #201 on Reader Service Card

CHIP aHOTs

TOUCHVISION SYSTEMS
D/VISION DIGITAL

VIDEO EDITOR
TouchVision Systems
(Chicago, IL) announced
version 2.11 of D/Vision-
Pro for 386/25MHz IBM
PCs and compatibles. The
new software includes
cditing and niixing of six
channels of CD-rate digital
audio, importing of Targa
files for titles and anima-
tion, improved video com-
pression, support for more

L VLT L
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than 60 hours of video,
output of standard digital
video files and more digi-
tal video effects. D/Vision-
Pro software is available
as part of a turnkey sys-
tem that incorporates an
Intel 386/33MHz and other
hardware for $12,990, or
separately for $3.950.

Circle #202 on Reader Service Card

DATA TRANSLATION
MEDIA 100

Data Translation (Marl-
boro, MA) introduced its
Media 100 nonlinear
video production system,
a hardware and software
cambination that works
with ordinary Macintosh
systems to let business
and creative professionals
create finished videos. The
system’s video output is
60 fields and 390 frames/sec-
ond with 4-track CD-quali-
ty audio mixed to stereo.
It consists of two NuBus
cards and software and
was scheduled to be avail-
able later this summer at a
price of $11,995.

Circle #203 on Reader Service Card

AWARE AUDIOSUITE
PRODUCTIVITY

PRODUCTS

Aware Inc. (Cambridge,
MA) introduced its family
of Aware AudioSuite Pro-
ductivity Products, a set of
software-only audio com-
pression technologies for
Silicon Graphics worksta-
tions. AudioProducer pro-
vides high-resolution com-
pression for professional
audio production and
archiving; AudioPublisher
offers a wide choice of
MPEG and other compres-
sion options for multime-
dia authoring, CD-ROM
publishing and cross-plat-
form distribution; and Au-
dioPlayback permits play-
back of compressed audio
files in multiuser network
installations and cross-
platform environments.
Each product is available
separately and as part of a
complete AudioSuite
package, which is priced
at $695.

Circle #204 on Reader Service Card

OPTIMAGE VIDEO

AND AUDIO ENCODING
TOOLS

Audio to MPEG is a hard-
ware/software package
from Optimage (West
Des Moines, 1A) that uses
the Macintosh to create
MPEG-encoded audio
sequences. The program
takes ECL input and en-
codes the audio sequence
using a high-quality
psychoacoustic model.
The package, which
includes grabbing hard-
ware, will be available
this summer for less than
$5,000.

Circle #205 on Reader Service Card



AVID MEDIA SUITE PRO
FOR SGI IRIS INDIGO
Media Suite Pro, Avid
Technology’s (Tewksbury,
MA) desktop digital-video-
production system will be
available on the Silicon
Graphics IRIS Indigo PC
this fall. The system is cur-
rently available for the Mac-
intosh platform and is in-
tended to allow users in
the technical, scientific,
industrial and corporate
markets to create, edit, view
and record high-quality
video programs. The IRIS
Indigo system will include
application software, doc-
umentation, installation
guide and cables. Hardware
requirements are an IRIS
Indigo system with 32MB

RAM und system disk, a
2GB disk drive, a 19-inch
color monitor and a pair
of external speakers.

Avid also revamped its
line of professional-level
Media Composer nonlin-
ear editing systems. The
new lineup consists of the
400s, 800 and Film Com-
poser offline systems, and
the 4000 and 8000 online
systems. The Film Com-
poser is the industry’s first
system designed to digit-
ize, edit and play back at
true 24 fps. The 4000 and
8000 Series replace the
2000 Series, and the top-
of-the-line MC 8000 now
offers images at 60-field
resolution
Circle #206 on Reader Service Card

APPLE APPLEDESIGN A
POWERED SPEAKERS
Underscoring its commit-
ment to quality audio for
the Macintosh computing
environment, Apple Com-
puter (Cupertino, CA) has
introduced its AppleDesign
Powered Speakers CD-
ROM audio output and PC
audio applications. The
speakers are designed for

near-field monitoring and
include noise reduction
circuitry customized for
computer-based audio.
Volume control, off/on
switch, balance control
and headphone jack are
all located on the front
panel of the speaker. The
speakers retail for $179.
Circle #207 on Reader Service Card

Classic Digital

gets to the heart of music

...without missing a beat

708 475-EDIT Chicago Symphony Orchestra ¢ Lyle Mays Trio ¢ Milwaukee
Symphony Orchestra ¢ BMG ¢ Daniel Barenboim ¢ New World

Records ¢ Harmonia Mundi ¢ Lucas Foss ¢ Erato ¢ Touch &

Digital Andio
Editing
and Produetion
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CD Premastering

Productions ¢ Koss Classics ¢ Indianapolis Symphony
Orchestra ¢ Viadamir Levetchkiss ¢ Philip Sabransky e

Location Recording

Chicago Chamber Musicians ¢ Die Kreuzen ¢ Warner Brothers

e Ravmond Leppard ¢ Koch International ¢ Centaur o Zdenck NoNoise™ Processing

Macal ¢ Geffen Records ® Chameleon Records ¢ Nonesuch o . .
! CD Manufacturing

Catherine Comet ¢ Windham Ilill « Crystal Records

Classic Digital, Inc. ¢ 708 475-EDIT e Fax: 708 475-3559 ¢ 1306 Sherman Avenue, Evanston, 11. 60201
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by Bob Hodas

TC ELECTRONIC

M5000

omebody finally has built a box that
won't be obsolete four years from
now. Somebody has taken some
cues from the computer industry and
put together an effects unit that can
install 4 new operating system and
programs via software disks. Some-
body finally has built an affordable
multi-effects processor with a modu-
lar hardware design. so the system
an be upgraded without dumping
the whole unit out the window, That
somebody is te. electronic, and [ ap-
plaud their effort.

The M3000 Audio Mainframe is
aptly named; this computer was de-
signed to be around for a long time.
“Upgrade ability™ are the key words
in computer design philosophy and
when combined with “affordable”
“easy 1o use” and Tsounds great)” it is
hard not to get excited. But I'm get
ting ahead of myself.

capable of up to 64 patchable audio
channels. All cards are controlled from
the front panel.

Software and operating systems
can be loaded into the mainframe via
an IBM-compatible 3.5-inch floppy
and PCMCIA memory card slot on
the front panel. (By the way, the
PCMCIA card was voted Product of
the Year for 1992 by PPC magazine.)
Of course, these devices also give
the user an endless amount of stor-
age space for as many programs as
one can create. In addition, any favo-
rite personal programs may be car-
ried casily between studios that have
an M3000. You can also save a ses-
sion effect to disk and store it with
the mix automation for instant access
in case of a remix. The memory card
may be inserted and accessed with-
out overwriting existing programs, a
feature studio owners will like. MIDI

(iCITIC] MEMORY CARD

The four slots on the M3000%s back
panel can be fitted with a combina-
tion of ADA-1 (analog 1/O) or DSP-1
(digital 'O slide-in modules. So up
to four separate stereo effects en-
gines can be loaded into the main-
frame. Now that's power! (More on
these to follow.) These modules con-
nect to a high-speed 24-bit audio bus

access jacks will transfer programs
from any computer with a MIDI in-
terface. or direct from another M3000).
Without going into details, suffice it
to say that loading and saving pro-
grams is a very simple process. One
can scan disk and memory card di-
rectories 1o find or delete files. Disks
and memory cards are formatted in



the same manner as computer disks.

This type of storage freedom al-
lows users to trade or create and sell
algorithms and programs. A bulletin
board has been established at t.c.
electronic’s main offices, so you can
get the latest software and informa-
tion via modem. Updates sold by t.c.
are access-code-protected, so you
can't just give them away to your
pals, but you can give them the disk,
and they can call in for an access
code to upload into their machine.
New software can be tried out in
your own studio before making a
purchase commitment using limited
active time encoded disks. A lot of
thought has gone into supporting the
users of the M3000.

The two-rackspace front panel in-
cludes all operating controls. Above
the disk drive and memory card slot,
a pair of switches selects the DSP
engines you want to address. while
LEDs and labels indicate your choice.
Five LEDs indicate Parameter Load,
Time Code In, MIDI In, Digital In
and LAN/SCSI (reading or writing
data). The top line of the 80-charac-
ter, backlit LCD is divided into five
sections indicating the four parame-
ters currently selected and the pro-
gram algorithm. The bottom line is
dedicated to the five Softdials direct-
ly below the screen and displays the
four parameter values and the pro-

t.c. electronic

gram name. Two Page buttons scroll
through the various pages containing
the program'’s available parameters.
Regrettably, pages, program names
and parameter values do not wrap
on the M5000.

A bright LED numeric display
shows the current program number.
A blinking display indicates that you

FEATURING

m RECORDING
PRODUCTS

Steadi Systems,
11|unk You.

Whether you're recording, mastering or dubbing,
Steadi Systems provides the most complete selection of name brand
recording media: audiotape, optical disk technolagy, film stock or video-
tape—any format, any time—at absolutely guaranteed unbeatable prices.

24-hour emergency service in Los Angeles, New
York and Chicago, plus “same-day” shipping anywhere in
the U.S. Call us day or night for today’s lowest prices.

And thank you/ We're glad to be of service.
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There's more to
Ear Monitors®
than meets

the ear. \/

The Raoio Stanon UHF Stereo wireless system shown with Ear Monitors®

Transmitter / receiver performance is the eritical link in any wircless signal chain. The Radio
Station UHF wircless system is specifically designed for at-car monitoring applications and
provides the capture and broad dynamic range necessary for full fidelity at-car monitor mixes.

Artists and engineers around the world have come to rely on the superior audio quality made
possible by the reliable and compact Radio Station © Ear Monitors® combination.

Available in stereo UHF wireless or stereo hardwired configurations, Ear Monitors® systems
provide a customized. studio-quality listening environment anywhere on the stage or set. To
learn more about Ear Monitors™ and at-car monitoring systems just call or write

I E’ Lar Monitors®
The winner of the 1992 TEC award:

TR .
1992 WINNER| Sound Reinforcement Product of the Year

FUTURE
SONIC

INCORPORATED

P.O. BOX 187, 1006 HOLICONG ROAD, PINEVILLE, PA 18946-0187
TEL. (215) 598 8828 FAX (215) 598 8827
© Future Sonics Inc. 1993
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€€ 1 want to thank you for your
assistance on Jaime Valle's 'Round
Midnight'. Everyone tells us how great
everything looks and sounds. I would
especially like to thank your graphic
artists and design staff for making our
projects look so professional. 99
— David B. Aikens,
PAIMUSIC,
San Diego, CA

DISC /AAKERS

1328 North Faurth Street, Philadelphio, PA 19122
FAX: (215) 236-7763 * Outside USA coll: (215) 232-4140

RELEASE YOUR OWN CD'S!
500 CDs plus 500 Cassettes

with two-color inserts and chrome tope

$2,690

Release your oun major label
quality CDs and cassettes
affordably without sacrificing
Yyour artistic integrity or audio
and graphic quality.

Our packages are complete and
include insert design, film, and
printing. No bidden costs! All
you need to do is supply us with
the master tape and photograph,
and welll do the rest.

* Major Label Quality
* Money Back Guarantee

Call foday for our FREE, :"iiﬁh
full-color catalog and "'*_::\
complete Guide to y ==
Master Tape Preparation =
1-800-468-9353 % &
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are viewing a program not running
at the time. A small Edited LED will
light if you have adjusted any para-
meters, and three LEDs indicate
which program bank is selected for
Recall, Store or Preview modes. The
three banks are ROM, RAM or File
(floppy disk or memory card). A dual
10-segment left/right LED bar graph
meter can be set to read either input
or output of the DSP engine. Finally,
six buttons with LED indicators select
the following functions: Program is
used to select, store or rename pro-
grams. Edit allows you to edit the se-
lected program. Bypass is, well, you
can guess. Utility gives the user ac-
cess to various utility menus for set-
tings in the selected engine. Do and
Undo execute or reverse certain
commands.

The back panel contains a pletho-
ra of connectors, including an 1EC
power receptacle with voltage selec-
tor; MIDI in, out and thru jacks; SMPTE
(for time code-synchronized program
changes and preprogrammed func-
tions); and a pedal jack for an exter-
nal switch. Several optional ports are
also available. The SCSI port can be
used for high-speed data exchange
with hard drives, MOs or another
M5000. Two LAN ports can be used
for external control and file/data ex-
change. A remote jack connects to
the optional remote control (current-
ly under development).

Four slots hold the various 1/0O
modules. The ADA-1 module is sim-
ply an analog I/O. It holds a pair of
XLR male and XLR female jacks. The
DSP-1 module contains the DSP en-
gine and digital 1I/Os (XLR AES/EBU,
and RCA and optical SPDIF). All I/O
parameters are accessed under a util-
ity menu. One may select between
digital and analog sources and out-
puts, sampling rates, stereo or mono
inputs, and digital format. The M5000
can even strip off the copy-prohibit
bit or add one to the output. If not
fully loaded, there are cover plates
for the empty slots to keep dirt out.
As stated above, this is a 24-bit inter-
nal processor. The AD/DA converter
features 18-bit resolution, 64-times
oversampling in, and 20 bits out.

The M5000 has three program
storage areas. ROM holds 99 factory
programs and cannot be overwritten.
Our unit came with 80 programs;
more will be supplied free of charge
as they are developed. Edited pro-
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Figure 1: Reverb-2 flow chart

grams can be stored in 100 battery-
backed RAM locations to build a user
library. Programs from external drives
or devices are loaded into a file
buffer, which lets engineers load
their favorite programs without harm-
ing the studio’s RAM library. The file
buffer is not battery-protected and
will be lost on power down. But the
current runni