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The Alesis 3630...

a compressor that sounds great,
does everything and is affordable

CHANNEL A

» =] IMISTT oy
—S— = 3830 CDMPRESSD -:'MM. pEAK ) HARD KNEE
‘ﬁc
POWER _‘.}_’.Eﬁim, 7 \ "0

B Ams B SOFT KNEE

) INPUT ) syRASS |
» OUTPUT B cOMP

.4-¢°'."..

e B
-as -@0 ,m- piSPLAY d8

Npuﬂou"

When we blueprinted the new A great metering system tells you
Alesis 3630 Compressor Limiter exactly what's happening to the signal,
we had a hard time cutting out features. with separate meters for gain reduction
So we left them all in. and input or output. The 3630 uses the

Threshold, attack and release controls. mdustry standard VCA for low noise
m—— — o e and great sound. There's
a side chain for keying and
—— — ducking, adjustable noise
Hard knee or soft knee, and peak or RMS gate, -10 or +4dB operation. All this for a

compression. All the options you need to price that's like getting one channel free.
custom configure the 3630 for any record- Retail price of the 3630 is $299.*

ing application... especially necessary for Read the headline again. Then go hear
digital recording. the 3630 at your Alesis dealer today.

*Slightly higher in Canada

Alesis Corporation 3630 Holdrege Avenue Los Angeles CA 90016

USE READER SERVICE CARD FOR MORIE INFO
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B TV Aupto with up to 4 stereo stripes

# TV/VIDEO SURROUND SOUND SOIid State LOgiC

® HDTV/Douwsy SR.D 5/6 channel audio International Healdquarters:
Begbroke, Oxford, England OXS 1RU - Tel: (0865) 842300
= Fitm Aupio - from 4 stripe LCRS to multiple DMEF dubs Paris (1) 34 60 46 66 - Milan (2) 6121720 - Darmstadt (615193 86 40

Tokyo (3) 54 74 1144 - New York (212) 315 1111 - Los Angeles (213) 463 4444
B ADVANCED MusiC FORMATS - ‘3-D’ sound processing systems US Toll Free Number 800-343 0101




This is real life. The frog won't turn
into a prince and his voice won't sound
like Diana Ross — at Briiel & Kjaer
capturing reality is what we're all about.

Todays studios are full of good
sounding microphones but, fortunately, we
are not one of them. With Briiel & Kjaer
you are the artist. We supply you witha
blank canvas and you get to add the colors,
not us.

The B&K 4000 series offers 6 different
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
or 130 Volt powered versions offering
unmatched 168dB dynamic range for the
most demanding snare drum crack to the

tlest details of natures acoustical
Xembles.

®IF YOU'RE SERIOUS ABOUT YOUR
REMERENCE RECORDINGS:

Exelusive B.S. Distributor e Briiel & Kjaer/T.G.L ¢
North Ametica Inc. « 300 Gage Avenue, Kitchener, }
Ontario, Canada N2M 2C8 ¢ Tel (519) 745-1158

Fax (519) 745:2364

USE REAJMRR SERVICE CARD FOR MORE INFO }
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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 1. Call

your Studer representative now for complete details.

Ll

Dyaxis Il and Plug & Play are trademarks of Studer EdiTech Corporation.
All product names are trademarks of their respective holders.

STUDER

STUDER EDITECH

1370 Wiltow Road. Suite 201
Menlo Park, CA 92025

415.326 7030/Fax 415.326 7039

STUDER REVOX AMERICA MC.
1865 AirLane Drive, #12
Nashville, TN 37210
615.391-3399/Fax 615.394-5974
New Youk 212.626.6734

Los Angeles 818.780.4234

STUDEF REVOX CANADA

1947 Leslie Stree, Toronto, Ont M3B 2M3
416.51C.1347/Fax. 416.512.:294

USE READER SERVICE CARD FOR MORE INFO
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greater convergence of audio
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lationship between what is
seen and heard in video/film
projects is pushed to new
realms of fantasy and reality.
Our cover presents a pnoto-
montage of this new techno-
logical environment.
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Dem()s to masters. Creativity to tape. Dreams to
reality. Magic phrases for those who want to make music
that sounds as good as it feels.

Tte inspiration for these thoughts is the Alesis
ADAT Professional Digital Audio Recorder. a

technological revolution that tears down the walls 1o your

creativity while delivering world class master recordings.
Too good to be true?

Here'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
transpert and a logical, sensible user interface. The result
is a digital tape recording system that exceeds the most
demanding requirements of professional audio and that
can be used by literally anybody. Hard to believe?

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

Here's some features. ADAT uses the familiar lape
recorder controls that you already know how 1o use so

:3‘}\4“5,‘6 1 11

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

recording is fas!, intnitive. 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) iocks multipte ADATS, indepen-
cdent of the audio tracks. 1o single sample accuracy 5% of
1/48.000th of a second! In cther sciences this is referred o as
air tight'. So multiple ADATS function in perfect mechanical
and electronic unison: up to 16 ADATs without an external
controller. That's 128 traecks!

More best part. ADAT's Proprietarv MultiChannel
Optical Digital Interface {Patent Pending) simultaneously
sends all 8 tracks of recorded information out the Digital 1/0
for perfect safety tapes and perfect track bounces.

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

8 Tracks to Megatracks, Megatrack and ADAT Worldwide Network are trademarks of Alesis Corporution
“VHS is a registered trademark of V'C **ELCO is a registered trademark of Elco Corporation-a Kvocera Group Company
Also available: The Al-1 ADAT to AES EBU and S/PDIF | Yigital Interface with sample rate converter.

RME 32 Channel Kemote Meter Bridge.

Call ]-800-5-ALESIS for information about the ADAT Worldwide Network

DSE READIER SERVICE CARE FOR MORE INFG



ToM

B
ALL INPUT
MONTOR  DIGTALI
r 2 ¥
ALESIS -

ey e - ——

i = ooo | oougppap

i
(11}

digital assembly editing via the Digital I/0, SMPTE 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 rhythmic feel
and tonal nuance of demos. Demos 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 all part of the same creative
process. Every track you record 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
{o 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 ADATS 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.
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Your favorite sax player lives in Idaho? No problem.
Send ‘Supersax’ a formatted tape with a guide track of your
song. You'll get back 7 tracks of burning solos you can fly
back into your production. All in perfect sync, all in the
digital domain. All dripping with soul. Want more tracks?
Just send more tapes.

ADAT is not only a new recording medium, it is the
new recording standard. Imagine a network of ADAT users
from bands, coinposers and project studios to professional

studios, video editing suites and broadcast production studios.
All recording master quality tracks with full compatibility and

no barriers between their creative disciplines. In fact, we're

launching the ADAT Worldwide Network™ multitrack record-
ing group to facilitate communication between ADAT studios.

In time we'll all start taking these little miracles for
granted. Before that inevitable event, unpack your first

ADAT and track a minute of single notes and chords on your
favorite instrument. Play loud, play soft. Play it back and listen

really close. It's always a good feeling to have your mind
completely blown.

See your Alesis ADAT Dealer today and start
Megatracking on ADAT

ALeSIS

STUDIO ELECTRONICS

Alesis Corporation 3630 Holdrege Avenue Los Angeles CA 90016

eEATIIccemeL wrairay o

moos ey

™

............

nnnnnnnnnn

Ll




FROM THE EDITOR
“W} don’t we have a definitive

primier on time code for the NAB issue?” suggested associate editor Tom
Kenny at our weekly editorial status meeting a couple of months back.
“Film and video people talk in different numbers, and now time code
DAT machines are in the field and in the studio. There's so much confu-
sion out there.” With not an editor dissenting, Tom was put in charge of
coordinating our 1993 “salute to time code” supplement in the issue
before you.

Beginning with veteran production sound mixer Jim Tanenbaum’s
introduction 1o time code, we get an easy-to-understand history of the
development and applications of the several time code formats—systems
devised to build a common denominator for the audio, video and film
components of a viewable program.

Updating this information for important recent developments, produc-
tion sound specialist Mike Riner answers the most common questions of
how time code is handled by portable DAT recorders. Independent engi-
neer Lee Lusted follows by asking Sync Sound’s Ken Hahn and Bill Marino
about time code DATs in the post-production environment. Then, our
leading project studio evangelist, Dan Daley, brings the issue into the pro-
ject studios to explore the impact and controversy time code has generat-
ed for the do-it-yourselfers.

We wrap up this special supplement on a slightly futuristic note with
deskiop production guru Scott Billups' view of life after time code. A seri-
ous Macintosh artist who grew up slugging it out in more traditional envi-
ronments. Scott is surfing the cutting edge of current capabilities of desk-
top computing that allows complete, high-quality, multimedia production
to be performed directly to disc—then directly to broadecast—without the
limitations of the tape medium. While his world may be on the esoteric
fringe for many real-world assignments, he demonstrates present alterna-
tives as well as what many of us will be dealing with in the near future.

While we have run numerous articles on time code in the past, we feel
that this is the most lucid, compact and well-balanced view of the subject
we have yet presented. We hope you find something of interest here, and,
if you still have questions, let us know. It’s not too early to start planning
for our next NAB issue.

Keep reading,

David Schwartz
Editor-in-Chief

B P Circulation independently audited and verified by
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. Rzdwood City, CA 94063-3199 ©1993 Ampex Recording Media Corperation
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Allmicrophones capture sound. Sony’s
new C-800 and C-800G capture subtlety,.These ™
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The CSII Digitally Controlled Analog Audio Mixing System provides
facilities beyond the constraints of conventional designs but with the
familiarity of a traditional in-line work surface. Add to this features
such as the SnapShot Recall™ system, for instantly recalling all con-
sole settings, & Total Automation™ control and you have

unequalled mixing power at your fingertips.

.‘0
e - \\'

e new System Expansion tions ™ and the s modularit
Th System Expansion Options™ and the CSll's modularity

allow for up to 104 Totally Automated mono/stereo signal paths,
each with Digitally Controlted Eq and Dynamics, 24/48 multitrack
buses and up to 96 aux sends and mix buses. You can start with a 32
fader system and expand as your requirements change to end up

with the largest audio mixing system in existence.

World Radio History A‘
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The sleek, Digitally Controlled work surface, even for a 104 fader
system, is only 7'4" wide. This allows you to sit at the: center of the

image while you adjust controls, so you can hear the changes.

The CslI represents a new generation of audio mixing system
where you get much more, in a smaller space, for a lot less.
-~z

- @

/BE: -

System configurations are available for Music, Film & TV Post,

.
Broadcast. and Sound Reinforcement applications.

Sales & Marketing
10647 Riverside Drive

-
Mo ol g o ol = ” Im’"X
Ph: (818) 766 1666 Fax: (818) 766 3401

’ A W BSTREADER wgﬂyn‘deiu‘m!ildpy.ll()l\'lf INFO



! ________________|
INDUSTRY NOTES

Euphonix (N. Hollywood, CA) re-
cently hired Rick Plushner, for-
merly general manager of Sie-
mens Audio Inc. (Neve and AMS
products), Western region, as
vice president of sales for the
Americas... TOA (South San Fran-
cisco, CA) restructured its sales
and marketing divisions: The
new sales force is directed by
Richard Krochmal and consists of
six regional sales managers and
four technical experts, each of
whom is responsible for the sales
of all TOA product groups. Gen-
eral manager Jeff Pallin heads the
new marketing group...In an ef-
fort to define more clearly prod-
uct management and marketing
communications issues, AKG
Acoustics (San Leandro, CA) re-
cently restructured its marketing
department. Amy Herndon was
appointed to a newly created po-
sition as the company’s first mar-
keting communications manager.
The product development group
now reports to David Angress..

E-mu Systems of Scotts Valley,
CA, hired David Bristow as Euro-
pean marketing consultant. Bris-
tow will drive market support
functions for Europe including
product presentations, press rela-
tions, product voicing and prod-
uct support...Crown (Elkhart, IN)
named Pacific Star Enterprises as
their sales rep in Hawaii...Ron
Sauro joined the management
team of Renkus-Heinz (Irvine.
CA) in the newly created position
of engineered systems manag-
er...Techron (Elkhart, IN) ap-
pointed Blair McNair as regional
sales manager for TEF products.
In this newly created position
McNair will be responsible for
managing and training the na-
tional TEF representative team...
Two promotions at Koss (Mil-
waukee, WI): Jill McCurdy to di-
rector of marketing and product
development and Lenore Lillie to
director of sales planning and
vendor relations...San Francisco-

based Charles M. Salter Associates
Inc. (consultants in acoustics and
audio/visual system design)
opened a Seattle office headed
by Timothy M. Der. The Seattle
office is located at 2520 25th Ave.
East, Seattle, WA 98112. The tele-
phone number is (206) 860-
5013...Randall Whitney was ap-
pointed product manager for
VOX (Westbury, NY). Whitney
has worked for Korg, distributor
of VOX, for ten years...Research
Technology International (Lin-
colnwood, IL) hired Michael T.
Chaffee as professional products
sales manager...Michael Briggs
joined International Sound &
Lights as the vice president of
marketing...Ramtek Inc., Livonia,
MI-based maker of SCSI-based
RAM disks and subsystems, ex-
panded its operation to serve the
digital recording and sampling
market. The firm hired the devel-
opment and technical staff of the
now-defunct Eltekon Inc. to pro-
duce SCSI-based, rack-mounted
storage subsystems. The new
Ramtek systems incorporate
many of the features of the El-
tekon product line, and Ramtek
indicated that owners of Eltekon
products can look to Ramtek for
repairs and upgrades... The tenth
edition of the semiannual “Aus-
tralasian Music Industry Directo-
ry” is now available. The 224-
page directory covers many as-
pects of the industry in Australia,
Japan, New Zealand and various
Asian countries. Call (61) 2 212-
6677 for more information...The
third edition of “The Tapeless Di-
rectory” was recently published
by technical and marketing con-
sultants Sypha (London, UK). The
directory covers tapeless (ran-
dom-access, nonlinear or disk-
based) audio recording and edit-
ing systems and is available from
Sypha at (44) 81 761-1042 or
from the Mix Bookshelf, 6400
Hollis St. #12, Emeryville, CA
94608, (510) 653-3307. ]

—FROM PAGE 12, CURRENT

research, and we can now offer
this major benefit to our mem-
bers. We are also confident that
this new program may be an in-
centive for even more audio pro-
fessionals to consider joining
SPARS.”

For information about this
new program or about joining
SPARS, contact Shirley Kaye, Ex-
ecutive Director, (800) 771-7727.

1993 TEC AWARDS SCHEDULED

The ninth annual Technical Ex-
cellence & Creativity Awards,
sponsored by the Mix Founda-
tion for Excellence in Audio, will
be held Friday, October 8, at the
luxurious Marriott Marquis in
New York City. The Marriott Mar-
quis is well-known for its awards
shows and special events, play-
ing host to the Heisman Trophy
awards ceremony and the day-
time Emmys. Located in mid-
town, the Marriott Marquis is
readily accessible to both the
Jacob Javitz Convention Center,
site of the AES show, and the
convention hotels. For more in-
formation about the event, call
Karen Dunn at (510) 939-6149.

GROUP ONE TO DISTRIBUTE
FOCUSRITE IN THE U.S.

Group One Ltd. of Farmingdale,
N.Y., was appointed as the offi-
cial United States distributor for
British console and signal proc-
essing equipment manufacturer
Focusrite. Group One will initial-
ly distribute three products from
Focusrite’s new Red Range line,
including mic preamps and EQs.
It will also focus its activities on
further developing a dealer net-
work by providing a U.S.-based
inventory, sales and service facil-
ity. Group One will also imple-
ment a marketing program in the
U.S. for Focusrite products and
for the company.

CORRECTIONS

Some corrections to the February
issue’s Recording Schools and
Programs directory: Studio Tech-
nique’s correct address is P.O.
Box 714, Lanham, MD 20703.
The director of the New School
for Social Research is Fred Win-
ston. |
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Affordable Accuracy

Ovr precision cendensers and dynamic microphcnes
feature dis:inctive sonic elzgance and transparent natural warmth.

Our studio monitoring
headphones feature
excellent noise
isolation,
superior
transient
response
and high
levels of
comfort.

Profzssionals,
like you,
demand
accuracy.

We deliver a: an
affordable p-ice!

56 Central Ave., Farmingdale, N.Y. 11735 Tel. (516) 293-3200 Fax (516) 293-3288
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HE WORLD's LEADING PROFESSIONAL AuDI0
WoRksTATION Now Has Major New
FEATURES, DRAMATICALLY IMPROVED

PERFORMANCE, AND LOWER $¥STEM PRIcts,

INCE 1991, THOUSANDS OF AUDIO PROFESSIONALS HAVE COME TO

depend upon the power and flexibility of Digidesign's

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

Rather than let this success go to our 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 Pra Tools hardware.
If you're already familiar with Pro Tools, the first advancement

You Micar 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

flexible, and as complete.

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
manuals, and an instructional video.

Al forjust $49% So breathe easily,

More Than Speed and Efficiency. The benefits of Pro
Tools 2.0 go far beyand the obvious. For instance, we improved
Pro Tools’ already acclaimed audio quality: Qur new digital EQs
are as 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-equipped SMPTE
Slave Driver” Pro Tools 2.0 delivers ultra-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 IMPRESSIVE.

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

Lowes system pices now apply to 8<hannel, 12-channel, and té-channet Pro Tooks svstens. Four-channel Expansion Kits now aso cost kss. See your Authosized ikpdesign Pro Zud! Dealertor detals. While ull Pro Tools systems sr=fude bult-in “trigger sync” for 3kybact,
the optional Digidesign SMPTE Slave Driver delivers the highest fidzlity record aud slayback sync (call us for the detailsr [NR uses Uigidisign’s optioral Soun Designies 1 software, which runs vith anw Fro Tooks system  “Tie* US$49 Upgrade Kit cost appias to
resudents of the US and Canada, and mcludes shippng Internationally, the cost s jest L3569, including express chippang, Pro Toos wners must be regsstered irestiv with Digidesign io be eligibie te recerve the Upgrade kit € 19%3 Digndesign. All nghts reserved.



For three years
nunming,

Why is this important for
you to know? Because you in connt

backed up by the best customer support in the entire industry. It's
no coincidence that al} of this describes Pro Tools 2.0, perfectly.
A Vision To Share. We believe that a truly professional
digital audio workstation should 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 Intelligent

Digidesign
has been
moving up the
prestigions Inc. 500 fist. For every
yeur since our founding in 1984, we've
been profitable.

Over the past four years, we've sold
nore digitul recording & editing systems
than all of our competitors combined.

onus tobe
with your down the road, with
on-going development and support
for vour investment.

TDM Digital Audio Bus™

— a 256-channel, 24-bit

o . w File Edit Options Setups Display Region List a) [11:]
\Olse Redudlon‘ Pro Tools 2.0 A .
system, is the first of many =1 Fu u n ﬂ n . 2 !2?.22 e se system which willallow
RN = S i o oS you to drop in DSP and
forthcoming Digidesign Foorarern-11
oftware plugins”) other cards from Lexicon,
software “plug-ins.
; , 4 Apogee, and other leading
y open, we also mean | [ Pro Tools 2.0
M6t vour woilisa manufacturers. No muss,
rkstation

should have powerful and
affordable upgrade paths.
(We think Pro Tools 2.0
makes this case quite
elegantly.)

Background *2 [Funs iy
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no fuss. You can even
automate and route your
existing analog and digital

gear within this new,

A
Ll

51
197
i

all-digital environment.

And by open, we
actually believe that your E
professional digital studio

=

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

be relcasing the rather

remarkable Digidesign
With our TDM Digital Audio Bus, Pro Tools

offers your studio an open door to the future.

UNE READER SFRYVIETTA

TPro Toors 2

For more information about Pro Tools, or ubout upgrading to Pro Tools 2.0, vou
can reach us at (800) 333-2137, ext. 100 (USA & Cunada), or internationafly at
+1-415-688-0600. Cull today, and we'll get vou the information you need right away.

We can also provide you with information ubout DINR and other Digidesign
products, as well as Pro School (the ultimate digital training groumd). And if vou like,
we'll be happy to schedule vou for u free, no-obligations Digidesign Professional Audio
Seminar, or provide vou with the name of your Digidesign Professional Products Dealer.

Of course, all past
and present Pro Tools
systems will be easily
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 few
minutes to read what we had to say. Hopetully, we've helped you
understand better the deptn of our commitment to the people
who use Pro Tools today, and will be using it tomorrow.

So while we call it Pro Tools 2.0, vou might call it exactly what
you need. And if so, perhaps vour next call should be to us.

digidesign
* 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

SaN FrancISco o Los ANGELES o NEw York
CHIcAGO ® NASHVILLE ® PaRIS » LoNoON

IRETPORITONRE INFO



INSIDER AUDIO

by Ken C. Pohlmann

TaE DOORS
OF PERCEPTION

onsumer digital audio is moving
rapidly toward perceptual coding
methods, also known as bit-rate re-
duction methods. The MiniDisc and
Digital Compact Cassette (and any
future digital audio radio system)
employ perceptual coding to con-
strain the volume of data required to
convey a digital audio signal. Rates
of 256 Kbps are common for a
stereo channel. Meanwhile, for a va-
riety of reasons, professional formats
will continue to use fixed, linear
PCM recording and processing,
throughputting 1.5 Mbps. Will linear
professional formats be able to sup-
ply the level of audio quality de-
manded by the consumer's per-
ceptual coders?

That question is meant to be
provocative, at least temporarily. For
now, fixed linear systems set the
standard against which perceptual
coders must be tested. It is common
and correct, for example, to perform
A/B listening tests between CD and
MD, or DCC. The 16-bit signal
stored on a CD, when properly
dithered at the recording stage and
reproduced through a D/A convert-
er with low nonlinearity, should ex-
ceed the consumer PASC and
ATRAC data-reduction systems.
However, as more and more startled
listeners are discovering, the differ-
ences are quite small and, in some
cases, completely inaudible (try a
careful CD/DCC comparison for
yourself).

Perceptual coding algorithms
such as the ISO/MPEG Layer Il have
been judged indistinguishable from
16-bit dithered coding after very rig-
orous international testing by a vari-
ety of organizations. The next round
of tests will not compare CD and
ISO/MPEG, but 20-bit PCM master
and ISO/MPEG. It is impressive that

first-generation, consumer-quality
perceptual coders can already chal-
lenge even the best professional lin-
ear PCM systems, indicating that a
battle for fidelity supremacy is

quickly shaping up—a classic case
of the old vs. the new.

To many people, the idea that a
data-reduced signal could ever
sound as good as a linearly coded
signal seems like madness. It seems
intuitive that some sonic sacrifice
must occur. In fact, that question
echoes from the very introduction of
digital audio, when many critics
wondered how a sampled signal
could ever sound as good as the
original waveform. It has taken
decades for many recording engi-
neers to understand that the in-
formation “between the samples”
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Power Users Prefer Sonic

london /PETER MEW

iWe use our five Sonic systems
on everything —restoration, edit-
ing, and mixing. The editors love
it; the Sonic is a lot easier and
more accurate than any other
system they were using. We are
especially interested in SonicNet—
we’ve got 15 post rooms, and
SonicNet will let us schedule our

work much more efficiently.”

i{With Sonic, we get 24 tracks for
the price of most other 8-track
systems. Sonic offers many more
features, and its post production
tools are much deeper. We use
the system for radio and TV spots
and music production. it gives us
more creative ability and potential
than ever before; on top of that,

the Sonic sounds great!”

Chicago /JOHN ZWIERZKO

\\\ Main Office
1891 East Francisco Blvd., San Rafael, (A 94901 USA Tel. 415 485.4800 Fax 415 485.4877
SONIC SOLUTIONS . romes
U'SE READER SERVICE CARD FOR MORE INFO

Brugwachter 19, 3034 KD Rotierdam, The Netherlands Tel. 31.10.414.7354 Fax 31.10.414.7365



INSIDER AUDIO

is indeed reconstructed by the
sin(x)/(x) response. Similarly, per-
ceptual coding will take some ad-
justments in thinking, starting with
the simple fact that perceptual cod-
ing can rival linear coding because
perceptual coding is a much more
efficient way to code audio (and
video) signals. Simply put, it doesn't
need as many bits to sound as good,
and it has the opportunity to sound
better.

Analog recording sceks to pre-
serve an analog of the original
pressure function, mimicking it
throughout the signal chain to the
best of its ability. The “warmth” of
analog sought by many recording
engineers is, of course, the distortion
introduced by the process. Similarly,
a linear digital representation seeks
to preserve an analog of the original
pressure function, using sampled
amplitude values instead of continu-
ous values. In both cases, the goal is
to reconstruct a waveform that is as
physically similar to the original as
possible (the Gibbs phenomenon of
a band-limited system only techni-
cally complicates this).

== sswmus =
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Digital Compact
Cassette (DCC)
gives you sound

vality worthy of Da Vinci. This new,
flexible digital music system rivals CD
quality wherever you go---home, car,
portable or personal.

However, a perceptual coder
abandons literal representation in
favor of a more sophisticated
method. Using a human model of
the minimum threshold of hearing,
amplitude and temporal masking,
joint channel redundancy, and other
devices, the coder calculates where
losses can be tolerated. Based on
this dynamic model, audible data is
coded, usually with a floating-point
format, to provide data compression
benefits. Through data reduction
and data compression, overall data
throughput is decreased.

In comparison, lincar PCM is a
brute force approach. Think of it this
way. Imagine that for a week you
make every little purchase with a
$100 bill and do not ask for
change—this is the none-too-clever
PCM approach. With perceptual
coding, not only do you argue the
asking price, but you also count
your change.

One important advantage of per-
ceptual coding is that the perceptual
model is located in the encoder. The
decoder does not need a comple-
mentary model because it merely re-
constructs available data. Thus, as
perceptual models improve (the rate

You also get new features: digital recording, direct track

access, and text display that

of improvement has been rapid), the
sonic quality of perceptually record-
ed music will improve, and the
improvements will be conveyed
through existing decoders.

Another important advantage is
that data is assigned according to the
audibility of the signal. In the PASC
algorithm, for example, the data
word'’s mantissa may vary from 2 to
15 bits (the exponent is fixed at 6
bits). In this way, highly audible sig-
nals can be coded with a precision
that is unavailable to many linear
systems. The consumer PASC algo-
rithm currently provides maximum
resolution equal to 19 bits of linear
coding.

Finally, because perceptual
coders tailor the coded signal to the
human ear’s acuity, they similarly
tailor the required response of the
playback system itself. Live music (at
least historically) does not pass
through amplifiers and loudspeak-
ers; it goes directly to the ear. But
recorded music must pass through
the playback signal chain. Much of
the original signal present in the live
recording merely serves to degrade
the playback system’s ability to re-
produce the audible signal. Because

of components used in a DCC software
production system from modular
standalone equipment to complete
turnkey solutions. ® Pre-mastering

* DCC Mastering ® Functional Testing
® Error Checking at 2X speed ® Down-
loading at 2X speed  Duplicating at
64X speed ® Pancake Testing.

For a whole new frame of reference in mastering, festing or

] DOWNLOADING " st . doolicats I
provides new artistic dimension uplication, ca

—_— fo the music creation Philips tod d PHILIPS 1IN

~— process. ilips foday an
- ) 4 O Procenar build your own F p H I LI ps

— Philips offers a Hawless DCC system.  \_#/ .

=4 e HI "T117|| complete gallery It’s Time

Resd . = It Ll

- B G 1-800-235-7373
P H I L P S E Y M O D U L E S G R O U P
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SPATIAUZER

WHAT IS SPATIALIZER?
Spatializer is a realtime three-dimensional processor that allows placement, movement

and scaling of individual fracks in space from 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
213 8451155
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INSIDER AUDIO

a perceptual coder removes the in-
audible signal content, the perform-
ance of the playback system to
convey audible music logically
should improve.

But how can perceptual coders
objectively measure their perform-
ance? Linear measurements may re-
veal gross errors, but they cannot
penetrate the question of the algo-
rithn’s perceptual accuracy. Objec-
tive measurements are being de-
veloped, but the best objective test
for a perceptual coder, an artificial
car, will always remain paradoxical.

Introducing this year’s
hottest audio product, the new
SX-20 digital audio adapter with
Dolby AC-2 from Antex. It’s the
first PC compatible board to use
Dolby AC-2 digital audio coding
technology for real time, direct-
to-disk record and playback of
CD-quality stereo audio with 6:1
compression.

With a frequency response
of 20 Hz - 20 kHz and 16 bit, 64
times oversampling, the Antex

Dolby s a trademark of Dolby
DIGITAL AUDIO Laboratones Licensing Corporatic

CD-quality stereo with Dolby AC-2

In other words. to measure per-
ceived accuracy, the testing device
must contain a model that precisely
emulates the human hearing re-
sponse. The measuring model could
tell us how good the coder is. How-
ever, as soon as a superior model is
developed, it would be ported to
encoders and used for coding. In
this way, an artificial ear measuring
system would never be better than
the systems it seeks to measure, or
at least not for long.

Clearly, the best way 1o evaluate
a perceptual coder is to listen to it
However, this prospect is distressing
to muny developers because aural

SX-20 offers high quality, digital
audio for 386/486 PCs. CD-
quality audio can now be
economically transmitted at
128 kbps over T1, ISDN and
S56 digital networks.

Hear the difference from
the leader in digital audio—
Antex Electronics.

Call us today at 800/ 338-4231.

ANTEX
ELECTRONICS

16100 South Figueroa Street « Gardena, CA 90248
800/338-4231 - 310/532-3092 » ¥ax 310/532-8509
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subjectivity in the recording industry
is often accompanied by ad-lib,
pscudo-scientific explanations and
opinions based on improper listen-
ing tests. Still, listening is the best
way to approach perceptual coders,
and perhaps this necessity 1o actual-
ly listen, instead of merely repeating
an opinion based on misunderstand-
ing, will promote more careful lis-
tening tests. Given some healthy
critical listening competition, it will
be interesting to see who can identi-
fy sounds that stress perceptual
coders, and, of course, it will be in-
teresting to see who can actually
hear the difference and who cannot.
A hint: Cranking up the volume
won't help expose differences; the
masking curves increasingly work
against you. Listen at soft levels. An-
other hint: Avoid full-bandwidth
music; stick with complex tones,
rich in information around the car’s
most sensitive region, 1 to 5 kiz. Fi-
nally, have your cars cleaned.

So, the question is posed. Will
lincar professional systems be able
to compete with the consumer’s per-
ceptual coders? Can today's 20-bit
lincar converters exceed the 19-bit
precision of the first PASC coders?
When perceptual coders get better
(and much, much room for opti-
mization is clearly in sight), how
many lincar bits will professionals
require to compete? Or will profes-
sionals have to abandon lincar
methods and develop encoding and
processing methods based on per-
ceptual coding? For both fixed and
perceptual coders, how much preci-
sion is actually required? A dynamic
range of 120 dB3? 130 dB? Which
method will reach complete trans-
parency first, perceptual or linear?

Twenty years after its advent, dig-
ital audio is now challenging the
threshold of human acuity. Digital
recorders can capture virtually
everything that an acoustic pressure
function can convey. In comparison,
the best analog recorders are merely
signal processors that add charming
sonic characteristics to the signal.
With the proliferation of perceptual
coding in digital audio, we will close
the door on the first age of digital
audio—and open the next. n

Ken Poblmann is a professor of
music at the University of Miami in
Coral Gables., Fla.
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The Audiolngine
Digited Audio
Workstation

POST -
PRODUCTION

o Lock to all frame rates, and clock to house ssnc or even unresolved time code? LYes @Yo
) * Auto-assemble audio to video or film cue lists, and print the audic edit Bsts? EYes @Yo
o Mix, auto-mix, and EQ discrete tracks in real time within the digital workstation? Cyes @No
» Customize the interface to mutch vour working style? Kyes @No

o Scruby back & forth to external video, or serub with a mouse, teackball, or scrub wheel?  Ka'Yes llNo
* Easilv align out-of-syne audio, or quickly place an effect at the current frame? Kyes HNo
o Cut out 2 word, sllable, ior breath; reduce a sibilant. or boost a consonant in speech? K& Yes llNo
o Compress or expand the audio time length, reverse, normalize and pitch shift audio?  KaYes Wl No
* Do ambient looping quickly and easily with minimal disk space? ZYes @Yo
o Record real-time audio and edit direcly on magneto-optical as well as hard disks? ~— EaYes lNo
o Show clients a great looking intuitive work environment that doesitheir jjob every time? K Yes llNo
* Own and create on the most flexible. most complete system on the market? EYes @No
* Do all this and much more at the most reasonable price available? % Yes @No

YOU CAN! Just say YES tx SPECTRAL, the system of choice for assembling and editing

audio w picture, and vou'll be able to say YES to almost any audio job. The most

flexible, most cost effective system combined is upgradable to 24 tracks, 24
SYNTHESI

channels of /0, and can also be configured for tracking, music editing,
mastering, radio production, signal processing, sound design and more.

MASTERING THE DIGITAL DOMAIN

19501-144TH AVE. N.E. SUITE 1000A « WOODINVILLE, WA « 206-487-2531 o FAX 206-487-3431
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by Stephen St. Croix

ISO/ANSI
STANDARD

(C-032848.

044 B"

tandards: good or bad? No, wait!
Don’t turn the page. Come on—it's
me, your friend. It won't be that bad.

If ever there were a perfect ex-
ample of the old saying that along
with good comes some bad (and vice
versa), this is it.

So let's take a look at the definition

itself. Just what exactly is the basic
concept of standardization? Well, as
it applies to technology, it is pretty
scary. Horrifying in its cruel, calcu-
lated simplicity, the idea is to advance
the technology in question for a cou-
ple of months, then to completely

Jreezeit, publish a description of the

frozen state, and then putall available
resources into halting any further ad-
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vancement of any kind, for as long as
possible.

“What,” you might say, “does he
mean? Is he serious, or has he just
copped a “tude because his Harley
leaked black oil all over his white
cat again?”

Well, let's see. Computer guys
have SCSI. music guys have MIDI,
recording engineers and producers
have the wonderfully horrible SMPTE
to deal with. We have 60, they have
50. We have 120, they have 240. We
have NTSC, they have PAL, or
SECAM, or...well, you get the idea.
Let’s see now. There’s +4, -10, XLRs,
Pin 3 hot, ASCI1, 44.1, 16-bit, Ether-
net, group 3, 300, 1200, 2400, 9600
baud, and, of course, the ever pop-
ular9mm (most useful in dealing with
problems with any of these other
standards).

We certainly do live in a world of
standards. We pretty much just ac-
cept them, because you don't get
much done if you don't.

OUR FIRST WARNING: MIDI HECK
Many of you might remember when
MIDI1 first came along. We were all
thrilled that the synthesizer guys had
actually hammered together a stand-
ard protocol for their machines. 1 re-
member how anxious I was to try
linking my first two MID1 drum ma-
chines so they could talk to each
other. We were all quite tired of gates
and control voltages, frustrated by
trimming offsets, adjusting ranges, in-
verting gates, stripping gate-trigger
pairs and still having the top two oc-
taves going out of tune. Remember?
Then, as the weceks passed, we
found out that MIDI wasn't neces-
sarily data from Heaven after all. We




The Future In Digital Audio Workstations Is Here.

Avid Introduces AudioVision,
With Integrated Digital Picture.

Even the fastest digital audio workstation slows down motion picture. AudioVision moves both audio and full-
when vou have to wait for an analog videotape machine to screen videa into the nonlinear domain, resulting in
shuttle and lock. Now, the wait is over. “Avid Technology unparalleled speed and creative freedom.
introduces AudioVision, the first multi-track digitai audio AudioVision runs on the Macintosh Quadra using
editing system to include integrated, sync-locked digital technology developed for Avid's Media Composer digital,

nonlinear video editing systems. Projects can be moved
from the Media Composer system directly to AudioVision,
auto-conformed from standard EDLs, or digitized (both
audio and picture) directly from source materials.
AudioVision has all the standard features pros expect

plus ADR, Folev, Loop & Nudge™, VIR/ATR machine control

and powerful database management tools. Call Avid today

to find out 2hout the current state-of-the-art in digital audio.

* Avid and Media Compser are registeeed trademarks of Avid Technology, Inc. All other

AudioVision integrates full-motion dlgllal video and digllzll audio. % trademarks and registered tridemarks are propenty of their respective owners.

A v 1 D
For more information about Avid's AudioVision system, Call 1 (800) 949-AVID
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FAST LANE

could hear small timing errors. The
timing resolution was not always
enough: big chords and bends didn't
go together at all; we discovered
MIDI choking. There were a lot of
mistakes and limitations in this pro-
tocol, but it was our new standard,
and synths were pouring out of the
doors of all the major manufacturers
with these strange 30-year-old DIN
connectors on the back. (Thad a won-
derful Grundig tape recorder 28 years
ago that had those same connectors
for line-in and for speaker outputs.

SADIE disk editor v1.64

Mix VYiew Tools Audio Setup

I'wish T had kept its green, magic-eye
level indicator.)

Obviously there were many sim-
ilar stories that predate MIDI of stand-
ards whose wocefully inadequate
specs emerged shortly after imple-
mentation, but I picked MIDI because
it is recent enough for everybody to
have gone through and still carry the
fresh emotional scars as a result. Re-
cent surveys show that fully 18% of
all professionals in our industry who
see shrinks are still working on re-
covering from this trauma. I think that
the actual numbers may be niich
higher. For example, 100% of all gui-
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& Playlist window™, auto cut, backup to DAT. CDR.
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tar players who have tried to interface
to synths with MIDI guitar controllers
are in long-term intensive therapy.

WHY DO WE ALLOW THIS?
An interesting sort of Catch-22 be-
comes apparent when you examine
the cause-and-effect conditions that
force the existence of standards.
You can't have advancement with
out cconomic incentive; you can't
have economic incentive without a
reasonably large market: you can't
have a reasonably large market with-
out assuring that the competition’s
stuff will be compatible with your
stuff; and you can’t have the com-
petition’s stuff be compatible with
your stuff unless all the warring coun-
trics—oops, sorry—unless all the
competitors can call a truce and de-
sign a standard that they all adhere to
for the life of the products. Okay. So
that's by there are standards.

AND WE GET?

Now, what do they gerus? Short term,
we get a wonderful burst of techno-
advancement. All the little problems
that have been keeping a pretty good
concept from really operating well,
problems that one company (say the
one that originally thought up the
pscudo-standard to begin with) just
couldn’t get a final handle on sud-
denly getsolved when ten companies
get together and contribute to the
cause.

Further, while this problem-soly-
ing process is going on, significant
improvements often pop up sponta-
neously. This is not too much of a sur-
prise, as we now have 150 minds on
the case instead of seven or cight.
And there's more. Because these de
sign teams know that they are de-
signing for a standard that will be
frozen, they do their best to push re-
scarch to solve any theoretical prob-
lems that might arise in the immedi-
ate future.

So we get a non-linear boost in
R&D; we get a little push into the fu
ture.

AND WE PAY?

What does it costus? Well, that's pret
ty simple: total cessation of any fur-
ther advancement. Complete termi-
nation of any further technical evo-
lution, at the time when it is actual-
ly needed the most. Any standardized
technology, whether it is a tape or
disk format, a communications pro
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everb and much, much more! Leading edge technology (at a cost half what you might

expect), engineered to deliver legendary TC Electronic quelity, the V5000 is a

software-based digital signal processor capable of interfacing with your world the way
you want it to: AES/EBU, SPDIF, optical 1/0; 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 stereo 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 effects. Other algorithms are already under development by
TC Electronic and third party programmers. Since the M5000 is software based, updating or
adding new algorithms is as simple as loading in 8 RAM card or floppy disk.

Thanks to its open architecture, software-based design, and over-the-top specification, the
M5000 will never be obsolete. A dream machine today, the M5000 has many futures—this
is just the beginning!
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- FAST LANE

tocol, or broadcast standard, is hand-
ed to us finished and frozen, and
well, let’s face it...untried in the real
world.

So it is frozen before it is tested.
Mmmm. What is the first thing that
happens when a new product ap-
pears that uses a new standard? Tech-
no-freaks buy it, right now. Real cit-
izens wait and see if all the hype that
preceded the initial release was
enough to generate sufficient mo-
mentum to make the standard stick.
Remember Beta and 8-track? Well, go
ahead and forget 8-track, but re-
member Beta; it died years ago,
though superior in every way to its
survivor VHS, due to the way the
standards game plays into marketing,

Anyway, a standard comes out,
and then it is ficld tested. Problems
arise, but they are very difficult to ad-
dress, if they can be at all, because
any repairs have to be made with-
out disturbing the very standard that
caused them. An interesting chal-
lenge at best. What a system!

Finally, of course, the standard be-
gins to age ungracefully. In light of
the general technological atmos-

Ross Systems
ADivision of IMC « P.0. Box 2344 « Ft. Worth, 1X 76113-2344 « 817-336-5114

phere (which has been advancing lin-
early the whole time, free of the con-
straint of artificial stagnation), that
frozen-in-time standard eventually
becomes intolerably frustrating. Even
the most unsophisticated dolts even-
tually become aware that the stand-
ard is actually holding them back.
Sometimes the clue is that it just
seems a bit clunky, sometimes it is be-
cause it s simply stower, bigger,
heavier, lower resolution, noisier or
even just uglier than the other new
toys. Sometimes it is the specs of
the soon-to-come new replacement
standard that the tech-toy magazines
leak out three years too soon, so that
the standards-designing guys can find
out if you will respond positively
enough to give up the old, dead
standard and do the whole thing over
again.

Some of these jumps are so small
that they feel like minor improve-
ments, but they are still new, if mere-
ly evolutionary, standards. VHS to
Super VHS. SCSI to SCSI2. Harley's
New Evolution Engine.

Some are reasonable and impres-
sive jumps. TV o THYTV. Ato SR. 020
to 030 to 040, or 286 to 380 to 480.
All those additional cellular phone

channels.

Some are huge and shocking.
Tube to transistor. Transistor to 1.C.
Wax to vinyl. Vinyl to Compact Disc.
Volts to bits. Electrons in copper wire
to light in glass.

On the other hand, some just
never die, even though they have
been dead for decades. SMPTE. AM.
FM. Minus 10. Plus 4. NTSC. 55.

EPICENTER

You really can’t freeze technology, of
course, so when you pretend to with
standards, interesting stuff happens.
First your toys become cool, because
they work well with others. But then
your cool toys become dumb, be-
cause the ability to work well with
others has held them back. Then you
need new cool toys, toys that adhere
to a newhopefully improved) stand-
ard that is much better than your old
one. But these new toys won't play
with your older, dumb toys. Too bad,;
more gear for the museum in your
back room, five pieces at a time. Oh
well. Even standardization can't hold
back the tides of advancement for-
Cver. |

Stephen St.Croix is non-standard.

USE READER SERVICE CARL FOR MORE INFO
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Your mic is the only thing that
stands bemween vou and vour audience.

With a Tri-Power condenser vou'll cut straight
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D a Over the last five years, Apogee filters
’G’ ' A L UD’O have become an mdustry standard.

UN VE’L ED But we've known a great deal more
was needed to truly capture all the

nuances of your recordings.

Our AD-500E and DA-1000E

reference standard converters are the

answer. They re portable, rack

mountable, and versatile—with the

ab|||ty to lock to vrrtually any sync

source.

The AD-500E’s Soft Limit

controls those undesrrable ‘over’

causrng transrent_s giving your CDs

srgnrfrcantly higher levels (2- 3dB)

The result is a hotter, yet smoother
sound —for a‘cut’ above the rest.

And Soft Saturate actuaIIy mimics

analog tape saturation to create fat

analog sounds, such as drum
squashing and bass guitar harmonics

The AD 500 uses analog dynamics

processnng Jto fully capture the

analog sound’ and maintain the pre

cious bits you must throw away ir in
c;tha'I processing.

The DA-1000E has established
itself as the professsional benchmark
for accurate, uncolored monltonng
from a wide range of drgntal sources.
It's no surpnse the DA-1000E and

AD 500E have become the convertel

SYN. 30U SAMPLL sATE

system of choice in masterlng facilitie
v RS wor|dwrde
Converters so transparent they
sound, qurte simply, as if they;rerrt
there. Try them. Hear digital audio

unverled. ..at last.

v/

1992 WINNER

APOGEE ELECTRONICS CORPORATIO
3145 DonaLb DoucLas Loop Sou

SANTA MonNica, CA 904C

TeL: (310) 915-1000 . Fax (310) 391-62¢
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IME CODE! Do those
two little words strike fear and/or
loathing in your heart? Have you
been unable to sync up the playback
in a music video? What's the 1.Q. dif-
ference between a smart slate and a
dumb slate? Who is SMPTE, and why
can’t he just pick up a frame if he
drops it?

The following is an introductory
time code overview—without get-
ting /oo technical—for those just
starting oft in sound for picture, or
those who are a bit confused. A
glossary is included for terms you
may not be familiar with, and num-
bers are rounded off; for example,
59.94005234 Hz becomes 59.94 Hz.

WHAT THE HELL

IS TIME CODE, ANYWAY?
SMPTE/EBU time code was devel-
oped originally to label each frame

TIME CODE LLUSTRATIONS: Theee Blusiraitve
metaphors for the funciion of fime code In
audio-visudl projects were crealed by Zach
Rymiand/CADP, inc. President Clinton photo:
Peler Tumiey/Blacksiar
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of a videotape program for
editing and broadcast con-
trol. Later, time code was
adapted for film use, but
unfortunately, many peo-
ple who use time code
don’t understand it, and
many people who think
they understand it, don’t.

In film production, time
code is used to make the
process of synching sound
and picture casier—espe-
cially for transfers to vid-
co—and to synchronize
music playback during film-
ing. In post-production,
time code can be used in
picture editing and to syn-
chronize the various ele-
ments of picture, sound ef-
fects and music.,

Time code is simply in-
formation that can be dis-
played or represented in a
number of different for-
mats. Inside equipment, it
is an electronic signal in
the audio frequency range
that represents a binary

Many :
people who
use time code
don’t understand it,
and many people
who think they
understand it,

don’t.

BY JIM TANENBAUM, C.A.S.



and error detecting, application vari-
ables, time, and user-provided data.
The first is entirely internal and does
not concern the user. The second is
almost the same, and if it should be
of concern, it will appear on a read-
out. The third type, time, is in the
HOUR:MINUTE:SECOND:FRAME
format, using the 24-hour mode
(e.g., 3 p.m. = 15:00:00). The frame
count starts at 00 for the first frame
and ends with one less than the
number of frames per second in-
volved (e.g., 23 for 24 fps, 24 for 25
fps, or 29 for 30 fps). Finally, the
user information, called “user bits,”
appears as eight digits and can con-
tain a date in the DAY:MONTH:
YEAR format and/or any other data
that meets certain requirements.
There are five different SMPTE
time code standards: 24 fps, 29.97

number. It can be encoded within a

video picture signal or carried as a
separate audio-like signal. For hu-
mans, the time code information can
appear on a readout as convention-
al decimal numbers. On film, 1t can

be a har code or another pattern (or
actual numbers) exposed between
the sprocket holes and the edge of
the film, outside of the image arca.
There are four kinds of informa-
tion contained in a time code: sync

fps non-drop frame, 29.97 fps drop
frame, 30 fps non-drop frame, and
30 fps drop frame. In contrast, there
is only one EBU standard: 25 fps. Of
the six standards, three are fairly
straightforward: 24 fps time code is

@ GLOSSARY

EBU—European Broadceast Union. A standards or-
ganization similar to SMPTE.

Field—one-half of a video frame. Each video
image is composed of hundreds of horizontal scan
lines. All the odd-numbered lines are scanned first.
and then all the even-numbered ones. The odd and
even fields interlace to produce one video frame
The field rate is twice the frame rate. (e.g., 30
frames per second = 60 fields per second.)

fps—frames per second. The rate at which indi-
vidual film or video images occur. Also used to
identify different time codes.

Frame—one complete image on film or videotape.

FSK—Frequency Shift Keying. An older format for
tape recording digital information by switching be-
tween two carrier frequencies. Not used for
SMPTE/EBU time code recording.

Hz—Hertz. A measure of frequency. Formerly cy-
cles per second.

LTC—Longitudinal Time Code. Time code record-
ed on a linear track and readable at higher tape
speed than VITC. Not readable at a very low speed
or when the tape is stopped.

Manchester bi-phase—a format used for tape

recording digital information in which the timing of
the transition between the —coNtINUED ON PAGE 36
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used only occasionally at present,
mostly for special film applications.
25 fps time code is used primarily in
Europe, for film and video applica-
tions. 30 fps time code is used for
most film applications. The other
three time code standards require
some introductory explanation.

A number of television/video sys-
tems are in use worldwide (NTSC,
PAL, SECAM), but the salient factor is
whether they operate at 25 fps or 30"
fps. The 25 fps systems actually run at
25 frames per second and use 25 fps
time code without (too many) compli-
cations. This is also true for film cam-
eras operating at 235 fps. The world-

class problems occur with the other
systems, the so-called 30 fps ones.

Originally, black-and-white TV re-
ceivers (in the U.S)) used the 60Hz
clectric power on which they oper-
ated as a reference to generate the
60 field/sec vertical sync pulse that
was used with their 30 fps picture.
With the advent of the NTSC color
system, a more accurate crystal fre-
quency reference was needed.

For technical reasons, 60 Hz
could not be used, and a value of
59.94 Hz was chosen. The color
video frame rate thus became 29.97
fps. This slightly lower rate was no
problem for black-and-white re-

W, )Y it
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FROM PAGE 35, GLOSSARY
positive and negative por
tions of the signal repre-
sents cither a “I™ or a “0.”

NTSC—National Television
Standards Committee. Color
television system used in
the U.S., Japan and some
other countries.

PAL—Phase Alternating
Line. Color television sys
tem used in most of the for-
mer Western Europe and
some other countries.

Regenerator—ua device
that can correct data and
timing errors in time code
signals, as well as reshape
them.

Reshaper—u device that
can correct the distortions
in the shape of a time code
signal caused by the record-
ing process, so that it can
be recorded again or used
for other purposes. Does
not correct other errors.

Resolver—a device that
can control the speed of a
tape playback deck so that
it will synchronize with
some internal or external
reference.

Restorer—same as Re
shaper.

SECAM—color television
system used in France, most
of the former Eastern Eu-
rope and some other coun-
tries.

SMPTE—Society of Motion
Picture and Television Engi-
neers. An organization in
the U.S. that develops and
estublishes technical stand-
ards in the fields of motion
picture and television.

VITC—Vertical Interval
Time Code. Time code en-
coded within a video signal
and readable whenever the
picture can be displayed. H
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Bryston’s BMP-2 Stereo Microphone Preamplifier

Warranty

Bryston’s BMP-2 is a balanced two channel single
rack-space microphone and instrument preamplifier providing audio perfor-
mance exceeding that achieved in recording studio consoles. Designed for
high level “close mic” applications, headroom is maintained without using
input attenuation (pads). A 1/4” unbalanced (1 meg.) instrument input jack Gotdiation
is provided to utilize low and medium signal levels from magnetic pickups
in guitars, contact microphones, keyboards etc.

A unique feature is our low ratio input transformer coupled
to totally balanced and discrete instrumentation amplifiers. This provides
very high input headroom (+ 10 dB) and ultra low distortion and linearity.

Each channel features: A program meter (60 dB range) with
response selector allowing the input to be monitored in peak or average
mode. A 12 position gain switch changes the channel gain in 4 dB steps,
from 14 dB through 58 dB*. A 10 position two stage high-pass filter switch
provides adjustment between 21 Hz to 163 Hz in half octave steps. Other
channel features include, switchable 48 volt phantom power, a microphone
impedance switch for matching the microphone to the preamplifier, micro-
phone input polarity switch and channel mure switch.

Switches and connectors are gold plated to provide freedom
from corrosion and distortion. Electronic components are hand selected and
tested both before and after installation in the circuit. Each and every
preamplifier is “burned-in” on our test bench for a full 100 hours prior to
final checkout.

If your requirements are for sonic excellence, ultimate relia-
bility and superb value, all backed by our industry leading 20 year warranty,
then the Bryston BMP-2 microphong preamplifier will surpass your

every performance criterion.

*Other gain steps or continuously variable gain also available on special order.

57 Westmore Dr., Rexdale, Ontario, Canada M9V 3Y6

;% SE— Tel: (416) 746-1800
o) 1 L (=) ‘4 ‘. Jlil ‘ Brystonvermont, 979 Franklin Lane, Maple Glen, PA 19002
Tel: 1-800-673-7899
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The Only ‘ROCK & ROLL” You'll Hear on a

0" CASSETTE

...is the Music!

vk P por

Only the Shape” Mark 10 Cassette
with its “Patented Independent Bridge”
delivers the kind of performance
that makes it absolutely the
standard of excellence
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, unloaded or loaded

For information about the Mark 10
or any of the Shape products, please call
1-800-MARK-TEN (1-800-627-58306).

US Patent Numbers

[ ]  _—
SHAPE Inc., Biddeford Industrial Park, Biddeford, Maine
FAX 207/283-9130
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ceivers, and when old black-and-
white programs are transmitted now,
they are run at 29.97 tps, which does
not cause any trouble unless the
show’s timing is critical.

Timing s often critical in applica-
tions involving time code, prompting
the development of 29.97 fps time
code. Its structure is identical to 30
fps time code, in that each one of its
seconds is divided into 30 whole
frames; there are no partial frames,
in spite of the 29.97 designation. The
difference is that the master clock
generating the 29.97 fps time code is
constructed to run 0.1% slower than
real time, so that one of its “sceconds”
is actually 1.001 seconds long. The
clock still counts out 30 full frames
before increasing its seconds count,
but because it is running 0.1% slow,
only 29.97 frames occur in one sec-
ond of real time, and it falls behind
the true time. Ilowever, it then
aligns exactly with the video
frames—one frame of time code for
cach frame of video image.

DROP FRAME? PICK IT UP

29.97 ftps drop-frame time code
serves to reconcile the slow 29.97 fps
clock with real time. The problem
arose when video editors attempted
to measure the length of a program
by the clapsed time code. If the pro-
gram started at a time code of
00:00:00:00 and ended at 01:00:00:00,
it was not in fact 60 real minutes
long. but rather 60 minutes and 3.6
seconds. To television broadcasters,
3.6 seconds every hour added up to
a lot of lost commercial time slots, so
it was necessary to fix this problem,
while preserving the utility of time
code for program timing.

Drop-frame time code provided
the solution by “fudging the books.”
While the video frames continue to
occur at the rate of 29.97 frames
every real second, the time code cir-
cuit that created the frame numbers
skips a couple of numbers every so
often, so that the time indicated by
the time code catches up with the
time in the real world, instead of
falling further and further behind. It
is very important to note that drop-
frame time code is dropping frame
numbers, not actual frames of pic-
ture or sound!

In the example of the “60-minute”
program above using 29.97 fps drop
frame time code, the end code would
now be 01:00:03:18, and the editor
would instantly sce that it would



PORTABLE DIGITAL.
IT’Ss ABOUT TIME.

In an industry where timing is everything, the Fostex
PD-2 offers the first and only professional portable
timecode DAT recorder. Now you can enjoy the bene-
fits of digital recording combined with the features
and functions familiar to location recordists.
Four-head technology, a PD-2 exclusive, provides
off-tape canfidence or source monitoring. You can
select mono, A/B, stereo or M/S stereo while in the
record or shuttle mode and monitor via either head-
phone output or built-in speaker.
The PD-2 boasts full timecode capa-

bility. Features include an on-board

timecode generator/reader for all four
rates, full jam sync functions and timecode loop
output jacks. Composite video and word sync inputs
are provided for external reference. Full DAT subcode
functions include start, end, skip and Fostex error

IDs, PNOs and blank search.

| regarding the PD-2 call rol)

Recording versatility in 48, 44.1 or 44.056kHz
sampling rates is enhanced with the inclusion of
familiar features — 1’0 cornectors for +4dBm analog,
T-12 or 48V phantom powering and separate
channel voice/music filters.

Limiter functions include

either single or dual channel
operation. An easily read LCD) panel displays system
functions. In short, this compact digital recorder
offers everything you expect from traditional portable
analog recorders and a lot more.

Nothing is Jeft 1o chance when operating the
PD-2. At a scant 10 pounds, your Betacam™ battery
pack installed, this seasoned location recorder is as
dependable as you are...time after time.

To speak directly to a qualified DAT technician

Fostex

tree 1-800-7-FOSTEX.

Please see usrinBooth#15743
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Post Logic

INSISTS ON

Dorsy SR

Tony Friedman Miles Christensen, James Ledner, Peter Baird, and Steve Carton (not pictured)
[
ost Logic committed to

Y SR early on. We’'ve never

looked back.”

“Dolby SR converts even the most die-hard
digital fans.”
Miles Christensen, Owner
“Dolby SR is the magic ingredient that gives

analog audio the same dynamic range and low

noise as digital, but without the ¢énormous price tag.

That’s why we have 150 tracks equipped with

Dolby SR. It increases my working speed and

eliminates the noise that builds up over the eight

or nine generations typical in post production.”

Peter Baird, Chief Engineer

Dolby SR post production by Post Logic
TV shows: The Simpsons, Doctor Doctor, Star Search, Cops
Videos: Bon Jovi, Phil Collin
The Rolling Stones

Concerts/documentaries:
Frank Sinatra, Joan Baez,
Cher, EnVogue

Contact Dolby or vour Dolby professiohal
audio dealer for more information.

X1 Dolby

Doby Laboratones kic™ 100 Peirer Avenus San Francisco CA 84103-4813  Telapnoffh 415-558-0200 + Telex 34409 « Facsmie 415-963- 1373
346 Clapharn Road London SW GAP » Teiephone 071:720-1111 ¢ Telex 919109 + Facesmie 071-720-4118
Doty and me double-D symbob are trademarks, of Doty Laboralones Lsencrry Carpxanon € 1991 Dolby Laboratones $91./8143

have to be cut by three seconds and
18 frames if it is to be exactly one
hour long. Incidentally, many of the
television people, especially old-
timers from the black-and-white days,
call everything “30-frame,” cven
color, but it really is 29.97 fps. Be-
ware of someone telling you that a
tape has 30 time code; try to find out
if it is really 30 fps or 29.97, because
it can make a big difference.

The method of implementing
drop-frame time code consists of
skipping the first two frame nmbers
of every minute, except for the tenth
minutes (those whose right-hand
digit is 0). In other words, except for
minutes 00, 10, 20, 30, 40 and 30,
the time code clock goes directly
from HH:MM:39:29 to HE:MM:00:02.
Time codes like 12:23:00:00 or
12:34:00:01 don't exist. However, the
time code 12:39:59:29 would ad-
vance to 12:40:00:00 and to
12:40:00:01, because 40 is a tenth
minute.

While 29.97 fps drop-frame time
code keeps up with real time on the
averdage, at any given point it can be
almost a tenth of a second fast or
slow, depending on when the last
two frame numbers were dropped.
This does not cause a toss of sync,
however, as all the equipment that is
operating in the system will be ex-
actly the same amount fast or slow.

30 tps drop frame is similar to
29.97 fps drop frame, and it is used
in applications where the tape will
be transferred or played back to
0.1% slower than it was recorded.
converting it to 29.97 fps drop
frame.

The most common applications
for these three time codes are the
following: 29.97 tps is used in tele-
vision/video and in original music
recording. 29.97 ps drop frame is
used in video intended for direct
television broadcast (e.g., news), or
where the video will go to a drop-
frame edit bay. 30 fps drop frame is
used in film that will be transferred
to video where drop frame is re-
quired, such as the direct television
broadcast or editing in a drop frame
bay as mentioned for 29.97 tps drop-
frame, above.

THE FILM

TO VIDEO TRANSFER (TELECINE)

In Europe, film for television/video
is often shot at 25 fps so that it can
be transferred frame-to-frame to 25
fps video. Even film shot at 24 fps
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You're looking at the future
of affordable digital 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,
TEAC, is the largest manufacturer
of professional audio recording
and data storage equipment in the
world, and was the first company
to make multitrack 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

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

The DA-88 digital multitrack

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, Montebeillo, CA 90640
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can be transferred that way, speed-
ing up 4%, but still acceptable in
terms of action and audio pitch.

Where 29.97 fps television/video
is involved, things are not so simple.
A frame-for-frame transfer would
speed up the film by 24%, which is
not acceptable, so a process is used
that “makes up” the extra frames and
results in an effective film speed of
23.98 fps, which is only 0.1% slow—
an unnoticeable amount while
watching a program, but enough to
cause a sync drift when compared to
the 24 fps original. (It increases by
1.5 frames every minute.)

Film for 29.97 fps video is some-
times shot at 30 fps so that it can be
transferred frame-for-frame., but it
still undergoes a 0.1% slowdown
when transferred, just like 24 fps
film. The only exception to this
stowdown occurs when film is shot
in a camera that has been adjusted
to run at exactly 29.97 fps.

SO WHAT?

If you're filming a music video (as
opposed to videotaping i), lip-
synching to playback from a scratch
copy of a master tape. and planning
to lay in a new mix from the original
multitrack master, how can time
code help (or hurt) you? It can help

you by saving time (and money) if

you have the right equipment to
take advantage of it. It can hurt you
by making things impossible to syne
up if you or your crew don't know
what you're doing.

In this example, there should be
29.97 fps time code on one track of
the multitrack studio master tape.
and this time code should also be
transferred to the playback tape.
During shooting, a time code tape
playback deck. a time code audio
recorder and a time code camera (or
a conventional camera and a time
code slate) will be used so that time
code can be used to speed up
synching picture and sound during
the film-to-video transter. Note that
the time code used for the produc-
tion recording may not be the same
as the one that is on the playback
tape, and which type of time code it
will be is determined by the cam-
era’s speed. See table below:

CAMERA SPEED TIME CODE

24 fps 30 fps
29.97 tps 29.97 tps
30 fps 30 fps

WHAT GOES UP

MUST COME DOWN

Why use 30 fps time code when the
playback tape has 29.97 fps? This oc-
curs when the camera is running at
cither 24 or 30 tps, and the resulting
film will undergo a 0.1% slowdown
during the transfer to video. By
using 30 fps time code during film-
ing, the playback tape will be re-
solved 0.1% tast, and the performers
will lip-sync to that rate. The refer-
ence sound recorded on the set will
also have 30 fps time code. When
this sound is transferred to video
with the film, they will both slow
down 0.1%, staying in sync and re-

turning to the rate of the original
multitrack audio master. In Europe,
things are much simpler: everything
will use 25 fps time code.

The “time code™ film camera men-
tioned carlier has its own time code
generator, which can be synchro-
nized with that in the audio recorder
(“jammed™) 10 expose the images of
the digits and bar code of the run-
ning time code along the edge of the
film. If a time code camera is not
used, a regular camera and time
code slate will substitute. In addition
to the usual clapsticks, the time code
slate has a large numeric readout that
displays the production time code at

BEYOND COMPARISON
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and Film post-production

Omnimax/Imax™ post-production
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Dolby SR.D or HDTV

*3-D" surround sound for theatres,
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A professional multi-channel audio signal panner which
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the head (or tail) of the shot.

There are two kinds of time code
slates: “Smart”™ slates have their own
time code generator and. once
jammed to the recorder, operate in-
dependently: “Dumb™ slates lack a
generator and must be continuously
fed time code from the audio
recorder or other source, either by a
cable or a radio link.

The production time code is used
by the telecine operator 1o sync the
reference sound and picture during
the film-to-video transfer. The editor
may or may not have any further use
for it. If the reference audio is

Virtual

recorded on one track of a 2-track
machine, it is possible to record the
playback time code on the other
audio track, and this will be of some
use to the editor.

Speaking of tracks, time code can

be recorded on videotape in one of

three ways: combined with the pic-
ture signal (VITC), on a dedicated
linear track (LTC), or on an audio
track (LTC). VITC goes with the
video signal and can be read at a
very slow speed or freeze-frame.
LTC can be read from about quarter-
speed to very high speed.

On Y-inch analog audio tape,
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he reality is, mixing can cost you

both time and money. If you're an
in-demand engineer/producer or a busy
project studio owner, JLCooper makes
automation products that let you ger into
your mix without costing a fortune.

MAGI Il & MAGI I1i console automation
systems integrate with virtually any
console to provide a mixing environment
with features unequalled in the industry.

The MACH T External Automation System

Ll ]15orum Mix

MAG] Professional Software for Macintosh

JLCooper MS-3000 automation systems
offer a world—class standard of excellence
for audio production.

New PRO3700and Softmix packages
integrate your console and computer in
ways you've never thought possible!

Get in touch with JLCooper to visualize
specific product information and find out
the name of a dealer in your area.

* MAGI 1T & MAGI IIi Console Automation Systems
* MS-3000 for Sony MXP 3036 & 3056 Consoles

NEW e« Softmix for the Soundcraft Spirit Auto
NEW
NEW + AVSIX Audio for Video Mixer

¢ PRO3700 for Tascam’s M-3700 Console

¢ MixMaster MIDI Controlled Mixer
¢ FaderMaster MIDI Command Controller

NEW ¢ FaderMaster Professional MIDI Controller

¢ Instant Recall Live Sound Automation System

oJl&5crER EcECTRONE

JLCooper Electronics » 12500 Beatrice Street * Los Angeles, CA 90066 + 310-306-4131 ¢ FAX 310-822-2252

©1992 J1 Cooper | lectronice. All Rights Reserved. All brand and product names are the property of their

respective holders
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time code is most commonly record-
ed in a dedicated center track, in a
format that has become relatively
standardized among the various
manufacturers. However, some
music studios cannot record time
code in this format, putting it on one
of the two audio tracks instead. If
you have to use such a tape for
playback, be advised that the stand-
ard Nagra IV-S time code machine
cannot resolve this format without a
special adapter cable between the
Nagra and the resolver.

In DAT recording, time code is en-
coded in the DAT subcode. In the
first machines, the format varied be-
tween some of the different brands,
and they were not all able to recover
time code recorded on a different
machine. New units are standardized,
and most old ones have been updat-
ed, so this is not usually a problem
now. (If only one of the two audio
channels is needed for program. time
code could be recorded on the other,
but then it cannot be used by the
DAT machine to locate specific sec-
tions of the recording.)

When treated like an audio signal,
time code is not polarity- or phase-
sensitive, but tends to crosstalk read-
ily because of the high-frequency
components of its square waveform.
To overcome this, use time code sig-
nal levels 15 1o 20 dB lower than
your normal audio levels. This will
reduce the signal-to-noise ratio, but
since time code is digital, it can be
read reliably even at the very low
S/N ratios. Unlike an audio signal,
however, time code cannot be re-
produced and then simply re-record-
ed, because its square waves are dis-
torted by the recording process. It
must be cleaned up by a restorer/re-
shaper, and if any data errors have
occurred, a more powerful device
called a regenerator must be used.

Television/video time code is a
“mature technology™; film time code is
still evolving. Some mistakes are there-
fore inevitable, but most are avoidable
to a knowledgeable artist or techni-
cian. The fewer problems that occur
when using time code, the more ca-
gerly producers will use it. ]

isa 25-year
veteran of production sound mixing,
specializing in non-mdainstream di-
rectors. Between features, be teaches
at UCLA and designs and builds cus-
tom recording equipment.




In case you haven’t heard. Full Sail Center for the Recording Arts near Orlando,
Florida is one of the nation’s hottest educational facilities for learning all about post-production.
Audio-for-video. Digital audio post. Automated mixing. The hottest gear: Digital Audio
Workstations. Montage Digital Picture Processor. Studer / Dyaxis II. Lexicon / Opus.
Neve and SSL consoles. Learn in the same 10-studio. 60.000 square-foot complex (and 48-track
mobile unit) that has done pro sessions for 10,000 Maniacs, Amy Grant, Bon Jovi, The
Allman Brothers, Joe Sample, The Cure, Al DiMeola, Fu-Schnickens, Nitro, Rick
Wakeman and commercial work Tor the Walt Disney Company, Universal Studios, Hanna-

Barbera and HBO. And maybe caich some rays.

1-800-CAN-ROCK

3300 University Boulevard. Winter Park (Orlando) Florida 32792
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