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Worth Its Wait In Gold.

For Harrison
Reliability

Sure, Harrison has waited to enter
the U.S. broadcast market. When
you're a stickler for precise engi-
neering and a perfectionist when it
comes to quality performance —
you’ve got to take your time to get
it right. Get it just right for you.

No Compromises
It can be tough getting the right con-
sole to match your specifications.
About as easy as fitting a square peg
in a round hole, right? Harrison 5ys-
tems has anticipated your need for
versatility. A good deal of time and
research goes into our consoles in
order to bring you the smartest, most
efficient technology and service.
We've got the system that fits the
size and scope of your
needs, whether it be:
8 Teleproduction
® Video Sweet-
ening and Post-
Production
® Video Edit Suite
@ Film Sound
Post-
Production
® On-Air Broadcasting
® Broadcast Production
® Live Sound Reinforcement
® Music Recording and Scoring

At Harrison Systems, we give you
choices - not excuses or unnecessary
fluff. Our systems are designed to
bring you long-lasting, clean per-
formance and reliability.

Harrison Puts You In Good
Company
Organizations like Swiss Broadcast-
ing and Belgian Radio and Televi-
sion have believed in the superior
iuality of Harrison Stereo Broadcast
udio Consoles for years and have
chosen Harrison for multiple broad-
cast installations. Swedish Televi-
sion has selected 8 TV-3 consoles
and has committed to several more.
This year’s Winter Olympics in Yu-
oslavia received the main audio feed
rom a TV-3.

At Last

At Harrison, we take the time to lis-
ten to your needs. We design our
consoles with the flexibility to fit your
operation. And although our stand-
ards may be high for our consoles —
our prices are very, very reasonable.
We think you'll find it’s been worth
the wait - in golden, Harrison-true
performance. Call us for a demon-
stration and see for yourself.

For Harrison Innovation

Introducing Harrison’s TV-3,
PRO-7 and TV-4, the broadcast
consoles you’ve been waiting for:

TV-3 For large scale TV audio,
remote production, studio pro-
duction, post-production and
sweetening 8 Adapts to wide
range of tasks B Available in a va-
riety of configurations for cus-
tomization ® Plus many options.

PRO-7 De-
signed for com-
prehensive use in

broadcast, live sound, S1

Now Available

AIR-7 For on-air

stereo radio
broadcasting,

combining
sophisticated

technology with

mple operation.

motion picture teleproduc-
tion # Two major configura-

tions @ Simple to operate 8 Cost-effective @ Independent mix deci-
sion capability ® Long-term performance achieved through thick-
film laser-trimmed resistor networks B Plus many options.

TV-4 For medium scale on-air
production, remote production,
studio production, sweetening
and post-production ® Three
major, simplified configura-
tions @ Easy to install @ High-
speed, low noise, low distor-

i3

[ELEITL L]

ance 8 Plus many options.

Harrison's new VSI Fader Section, which ce
allows for simuldtaneous interface with aule
mation and video editor switcher, 15 avail

able for TV 4 and PRO-7 consoles )

Why wait any longer? Call
or write Harrison Systems,
Inc., P.O. Box 22964,
Nashville, TN 37202;
(615) 834-1184, Telex 555133.
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by Gregory Detogn=
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SOUND ON STAGE
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SESSION PLAYER
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MUSIC NOTES
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While still in its infancy, the
Compact Disc is now be-
ginning to show signs of
becoming a pctent force in
the industry. Greg Delogne
tours the new CBS/Sony
CD plant, page 42. Ken
Poklmann chats with Emiel
Petrone of the Compact
Disc Group on page 49;
and on page 32, several
top L.A. disk mastering en-
gineers talk about the CD
with Tony Thomas.

The times have changed,
and sounds have changed
as well tfor Texas roots-
rocker Joe Ely, who re-
counts how computers and
music synthesis changed
his outlook for Hi-Res, his
recently-released fifth
album. Anthony De Curtis’
conversation with this self-
described “digital hillbilly"”
can be founc on page 124.

With all the amazing elec-
tronic keyboards today,
most of us almost take the
notion of music synthesis
for granted. In “"Music
From Mathematics,"” writer
Larry Oppenheimer ex-
amines how the many ac-
complishments from Max
Mathews and the Bell Labs
team have influenced mu-
sic over the years. Page 16.

|
!
s

This issue features our an-
nual listings of mastering,
pressing and tape duplica-
tion facilities, which begin
on page 68. The cassette
medium is now more pop-
ular than ever, and George
Petersen checks in on this
growing industry on page
54, while Blair Jackson
talks to label executives on
the vinyl vs. cassette issue
on page 64.

\
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AN AUDIO TAPE MACHINE
FOR BOTH SIDES OF YOUR MIND

Whether vou're an engineer, an artist, or both,

Otari's MTR-90 will satisfy your most g W, _
demanding ideas of what a multi-chan- P
nel recorder shouid be.

Once you, the engineer,
have put its servo-
controlied and pinchroiler- § *
less tape guidance system
through its paces, no other
will do. And when the artist s, ¢
in you experiences the /s
MTR-90's sound, you'li know «*

its superiative electronic specifications will
never compromise your recordings. And when
the both of you need total session control, the
MTR-90 is equipped with a full-function remote,
and an optional autolocator.

Post-Production professionals will quickly dis-
cover that the MTR-90, when equipped with
Otari's new EC-101 chase synchronizer, is ab-
solutely the finest performing tape recorder in
the world—nothing else even comes close.

And, of course, you're a businessman, so you'll
appreciate that the “90" is also the best
bottom-line decision ... because it delivers
performance without extravagance. From
Otari: The Technology You Can Trust.

Contact your nearest Otari dealer for a demon-
stration, or call: Otari Corporation, 2 Davis
Drive, Belmont, CA 94002, (415) 592-8311
Telex: 910-376-4890

Circle 002 on Reader Service Card
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Dear Mix:

Having just returned, exhaust-
ed, from the AES convention, | would
like to mention a small problem that ! en-
countered with some of the technica. ex-
hibits. [ came to this convention with
some specific equipment interests in
mind, and, for the most part, found the
displays and exhibit personnel very in-
formative. However, when attempting to
evaluate certain pieces of gear (digital
reverberators, as an example), I was
rather disappointed, and occasionally
annoyed, at the demonstration material
provided. In most cases, input to the re-
verbs came from either a cassette or reel
tape—and often from a live microphane.
This is perfectly acceptable. However,
the content on some of these demo tapes
was often nearly useless.

The most common problem
was that the tapes did not contain musical
material that reflected what users nor-
mally send to their reverb units! In a few
cases, there were no percussive sourds
available. In other cases, the drums were
recorded as a full kit—an unlikely com-
posite signal for a multitrack studio’s re-
verb to see. Some tapes had no (or very
poor) vocal selections, and othershad no
orchestral music. Stll others had segments
with different sounds panned to eachssice,
or with tracks that cbviously contained
leakage from another source. Worst of
all, one major manufacturer had tapes
with audible distorticn on some tracks.

If manufacturers are going to
demo their wares to potential customers,
the demo should be applicable to what
those customers will be doing. Certainiy
[ would not choose a reverberator solely
on what | heard on the convention floor
—an imperfect environment at best. But
based on what [ heard, I would eliminate
some units from my evaluation, and rank
others quite highly, and [ cannot clearly
tell whether this is due to the quality of the
unit, or the quality of the demo!

My suggestion would be to fo!-
low the example of one manufacturer
(remaining nameless) whose reverb unifs
[ found to be very pleasing. This com-
pany used headphanes for their demos
—probably the best choice in the noisy
convention environment. Their display
had an open mike available at each unit

And, their demo tape contained a wide
variety of clean, interesting, and perti-
nent tracks. Undoubtedly some of my
positive impression was due to the quali-
ty of their device. But the quality of their
demo unquestionably highlighted the
strengths of their product. It was easy to
tell if their unit would suit my needs!

It is to each exhibitor’'s advan-
tage Yo assemble a demonstration of this
calibre. It need not be expensive, just
useful. If the company does not employ
someone who can do this, then [ suggest
a consultant be hired. I know one such
consmltant personally . .

Sincerely,

Eric Wenocur

Roar Productions
Columbia, MD

Dear Mix:

[ have just finished reading
your article about the making of the film
Stop Making Sense by the Talking
Heads. | enjoyed the article very much,
however, Ifeel  must write into correcta
few discrepencies. First of all you reter to
Warner Hollywood Studios’ re-record-
ing mixer Steve Matlow. The correct
spellirg is Steve Maslow, one of the hot-
test music mixers in town, having won
*wo Academy Awards in a row, for The
Empire Strikes Back and Raiders of
the Lost Ark.

Also the article mentions that
Westlake Audio supplied a Magna Tech
9-F. In reality, Westlake did not supply
the 9-F. Westlake supplied the BTX
Shadow synchronizing equipment as
well asa lot of customer support, helpata
moment's notice and good vibes.

The 9-F was actually supplied
by Alex Jepson of Entertainment Tech-
riology, who is Magna Tech's representa-
tive in Los Angeles, and assisted with the
lock-up signal flow.

[ would like to thank Chris
Carey and John Sacchetti for all their
help. Other names that should be includ-
ed for team assistance in the project are
John Bonner, chief engineer at Warner
Hollywood Studios, Serge Gravel and
James Lucas, both from BTX.

Sincerely,

David "Doc” Goldstein

Warner Hollywood Studios



URRENT

Mix Establishes Pro Audio Awards

The publishers of Mix Maga-
zine announced at the recent AES Con-
vention the establishment of an annual
awards program to recognize excel-
lence in the professional audic industry.
From the results of an industry-wide
balloting procedure, Mix will present
more than 50 Technical Excellence and
Creativity Awards to individuals and/or
organizations who have made outstand-
ing contemporary contributions to the
professional sound industry.

The Mix Magazine "TEC”
Awards ceremony will be held in New
York in October, 1985. In addition to the
awards ceremony, a Professional Audio
Hall of Fame will be arinounced with the
names of the first 25 inductees, also tobe
selected from industry nominations.

Three divisions for "TEC”
Awards rave been established: Out-
standing Technical Achievement, Qut-
standing Creative Achievement and
Outstanding Institutiona! Awards.
Within the first division, Qutstanding
Technical Achievement, there are six
awards categories: Audio Recording,
Film Sound, Acoustics, Sound Rein-

Quad Eight/Westrex has moved into their new In-
ternational Headquarters at 225 Parkside Dr., San
Fernando, CA 91340, phone 818/598-2341 and
has also announced the cpening of their Eastern
Sales office at 2400 Cresimmoor Road, Suite 327,
Nashville, TN 37215, with David A. Purple as di-
rector of sales .Applied Research and Tech-
nology, Inc. has been fcrmed with many of the
former ercineers and mamagers of the now de-
funct MXR corporation. ART has purchased the
MXR brand name and will be located at 215 Tre-
mont St., Rochester, NY 14608 . Flanners Pro
Audio, based in Milwaukee, WI. has opened a
Chicagc branch oftice headed by Joe Stopka;
phone 312/451-1440 .Gary J. Stanfill has
been appointed president of Cetec Vega. . . .
Sam Chavez has been given the title of Cinema
Products Administrator at Dolby Laboratories
.. ..Hy James—The Audio Professionals re:

notes

forcement, Broadcast Sound and Musi-
ca! Instrument Technology. The second
division, Outstanding Creative Achieve-
ment, includes the following awards:
Recording Engineer, Recording Pro-
ducer, Mastering Engineer, Filin Sound
Engineer, Recording Session Musician(s),
Recording Session Vocalist(s) and Sound
Reinforcement Engineer (live sound).

The third division, Ouistanding
Institutional Awards, :ncludes awards for
these categories: Recording Studio,
Mastering Facility, Sound Reinforce-
ment Company, Record Company, Re-
cording School or Program and Remote
Recording Facility .

Details on the selection of indus-
try panel participants, nomination and
voting procedures, and award time
period are to be announced in subse-
gquent issues of Mix.

PTA Urges Record Rating

The National PTA has called for
all recording companies to voluntarily
label records, tapes and cassettes featur-
ing lyrics some consumners might consid-

cently held a pre-AES product preview where
over 400 attendees witnessed over 30 manu‘ac-
turer demonstrations A three day recording
studio design workskop, sponsored by Syner-
getic Audio Caoncepts was held a* Acorn Sound
Recorders in Nashville, Sectember i1 through 13
centering on LEDE acoustical technology

The San Franciszo chapter of the National Acad-
emy of Recording Arts and Sciences will be
Lolding "Television Sterec: An Audio for Video
Workshop” on December 15. Call 415/777-4633
formoredetails . . . PhilipJ. DeSantis has joined
Sony’s Professional Audio Division as national
sales manager . .Paul Berliner has been ap-
pointed teleproductions manager at Ampex Corp.
... . The Nashville Music Association is present-
ing this year's Master Award, to honor studio musi-
cians and vocalists to The Jordanaires. ... B

er to be profanity, sex, violence or vul-
garity. A etter sent to record companies
by National PTA president Elaine Stien-
kemeyer asks them to "protect consum-
ers' right to know what they are buying”
by rating audio material and labeling ac-
cordingly.

The PTA is suggesting record-
ing companies establish panels of con-
sumers and industry representatives to
determine what language might be con-
sidered abjectionable to some consum-
ers. Stienkemeyer said the PTA would
willingly assist in any way it can, but
would not attempt to make such determi-
nations for the industry.

DASH
Format Reaffirmed

The three manufacturers of dig-
ital audia recorders who last year agreed
on one common stationary head record-
ing format, Matsushita Electric, Sony
Corporation and Willi Studer, met at the
October AES Convention to reaffirm
their commitment to the format and to
worldw:de digital audio equipment com-
patibility. Allaying fears that there was a
split in the camp, the DASH committee
announced an agreement on a revised
symmetrical track geometry, "a move
designed to increase the format’s univer-
sality.” According to Studer’s Roger
Lagadec, "The eguipment from the dif-
ferent manufacturers features a healthy
diversity in engineering solutions, but
the prime objective of compatibility has
still been maintained and achieved.”

NARAS Offers Plaques
for Grammy Studios

Recording Studios involved in
Grammy-winning recordings may now
display a special plague noting their con-
tributions to the award, according to a
new program announced by the Nation-
al Academy of Recording Arts and
Sciences. The award plagues can be
ordered from NARAS, 303 N. Glenoaks
Blvd., Suite 140 MEZ., Burbank, CA
91502.
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TAKE A CLOSER LOOK AT
APPROPRIATE TECHNOLOGY
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With the launch of the new TS24 studio
console, Soundcraft have revolutionised
the concept of in-line technology to pro-
duce a console that is asimple pleasure
to create with.

# Clear, concise signal paths ~no other
in-line console is laid out as clearly.

# Global control fromthe central
command panel for 5 different config-
urations, including record, mix, and
broadcast modes.

% Individucl control of every switchable
parameter at module level.

# Up to 30 auxiliary sends in mixdown.

# Fully parametrc equalisation.

% Instant in-place sub-grouping.

% Instant in-place bounce down,
retaining the stereo image and
current fader settings.

% Optional automation.

% Electronically balanced inputs and
outputs — of course.

Take a closer look at the TS24 and
discover the meaning of appropriate
technology for yourself.

Soundcraft
APPROPRIATE TECHNOLOGY

5-8 Great Sutton Street, London, EC 1V 0BX, England
Tel: 01-253 6988 . Telex: 21198.
1517 20th. Street, Santa Monica, California 90404.
Tel: {213) 453 4591. Telex: $64923.
1444 Hymus Bivd. Dorva!, Quebec Canada H9P 1J6.
Tel: {514) 685 1610 Telex: 05 B22582.
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NORTHEAST

Loose Ends, a talented group from London,
whose first album went platinum, was in at Alpha
Studios in Philadelphia working on their second
project. At the board were Bruce Weeden and
Al Albertini, assisted by Remo Leomporra and
Richard Welter  lazz quitarist Stanley Jordan
recorded his debut album for Blue Note/Capitol
Records at Songshop Recording in New York
City. Al DiMeola produced with James Farber
engineering, Kenny Florendo assisting At
Planet Sound in New York City, Gwen Guthrie
is recording her next project for Island Records,
produced by Guthrie and Steve Stanley with
Stanley at the board and Tom Durack assisting
Recent activity at Skyline Studios, New York
City, included preducers Alan Nichols and
Ralph Shuckett recording a soundtrack for
Robert Altman’s new him O.C. & Stiggs. Enai-
neer Stephan Galphus was assisted by Francis
Manzella and Mario Rodriguez. Also, Bntish
chart-busters the Bronski Beat recorded tracks
tor Polyaram Records with producer Mike Thorne.
Carl Beatty enaineered with assistance from
David Young At New York City's Unique
Recording producers Mark Liggett and Chris
Barbosa «ut tracks and mixed Shannon'’s second
album for Emeraency Records — Peter Link,
owner of Westrax, New York City worked on
some of the tracks tor songs he has wniten for the
new Jenny Burton 1P on Atlantic Records  Re-
cent happeninas at Arthur Baker's studio Shake-
down Sound in New York City included funk
veteran Juni Morrison, tormerly with the Ohio
Players and P-Funk doing the hnal mixes of his
new album Evacuate Your Seats. Also, David
Bowie's 1 2-inch "Dancing With the Big Boys" was
remixed by Arthur Baker and edited by the Latin
Rascals Tony Moran and Albert Cabrera
Singer/songwriter Matthew Singh was in at In-
ner Ear Recording, Queens, New York, upcom-
ing Christian-rock release. Also there were pro-
ducers Simino-Natale, recording their new pro-
ject Just One More Time due for independent
release 1n January  The FIXX took a break
from their American tour to return to Work-
shoppe Recording Studios in Doualaston, New
York to work on some new matenal with encineer
Bob Bengston. And producer Marty Pekar and
engineer Benaston fimshed mixing the Jive Five's
latest .P Way Back tor Rounder Records
Normandy Sound ol Warren, Hhode Island
celebrated one year of having at least one hit rec
ord on at least one Billboard Chart for 52 consec-
uhive weeks (Tom Browne: Rockin’ Radio, Steve
Smuth: Vital Information; Jeit Lorber In the
Heat of the Night, and congratulated their attil-
iated companies, Arnold Freedman Management
and Qasis Productions, for John Catterty & the

Beaver Brown Band's album Eddie and the
Cruisers aomna plahnum At Secret Sound
Studio in New York City, Suzy Sloane completed
tracks and was mwing for MCA Records. Sun-
dance and Dana Thomas produced with War-
ren Bruleigh behind the board and Jim Lyon as-
sisting

SOUTHEAST

Recent activities at JBS Studios in Atlanta includ-
ed Duane Hoover finishing his solo double album
to be released on an independent label At
Music Mill in Nashville Stan Silver did some
mixing on Donna Fargo's next single with Jim
Cotton engineering and Alabama was in laying
tracks for theirr new album with Jim Cotton, Joe
Scaife and Paul Goldberg engineering. This is a
Harold Shedd/Alabama production  Glen
Campbell was in Nashville's Woodland Sound
Studios tor Word Records with Ken Harding
producing and Rick McCollister and Ken Cri-
blez enaineering. Neil Young was also in laying
tracks with producer Elliott Mazer and indepen-
dent enqineer Gene Eichelberger At Atlanta’s
Songbird Studio, Ricky Keller 1s writing and
producing the soundtrack for Summertime Blues,
a Wilham Olsen production. Rich Head 1s engi-
neering the sessions And Frank Fabiszewski &
Hurricane hmshed laying tracks for a demo

At Morrisound Recording in Tampa, Flonda,
20th Century Fox came in to record and mix part
of the soundtrack tor the movie Cocoon directed
by Ron Howard and filmed in St. Petersburq.
Tom Morris engineered  Air City recording
artists Unique Blend, and Ken Caincross of
HamStar Records completed single releases at
the Sound Room in Fort Oglethorpe, Georga.
Other projects include Jeff Day, Tourist, Tina
Powers, and Perry Hodges. The sessions were
all handled by Steve Mullinix enaineer/produc-
er  Recording at Island’s Compass Point
Studios in Nassau, The Bahamas in October
were RCA recording artists the Eurythmics. . .

NORTH CENTRAL

Recordina achivity at Studio A, Dearborn Heights,
Michigan meluded Dave Levine, cellst tor the
Detroit Symphony Orchestra, cutima a se

pro
duced track, ind auitanst Rick Rouse continuing
work on an FP Jim Vitti behind the console

Ambience Recordings of Farminaton, Michiaan

successiully completed projects, both locally and

t

nationally durina recent months, wit el enan

neer, Gerard Smerek. Workina in conpunchon

with West Coast studios Ambience  recorded

overdubs for Bob Seger’s “Understanding,” usedt
n the soundirack of Teachers, as well as working
with Bob on his upcomina album 1o be released
soon Also, hnal edits on the tirst Flash Kahan
bum, which was partially recorded at Ambnence:,
were completed At TSI Recording, Newton
Falls, Ohio, the Bob Yazz Band completed tracks
tor his upcomina kP. Mike Talanca and Joe Hu-
dek enameered and produced the proect The
tracks were mixed at EDR Beachwood, Ohio
Five Mighty People recently did a remix of their
tune "Love Don't lake at 300! Recording Stu-
dios m Columbus, Ohio. The mix, for their up-
comina video, was produced by Jeff Gastineau
and outanst Ernie Lowther At Chapman
Recording Studio n Kansas ('ly Ray Heard,
and the aroup West Point tmished up therr latest
L, High Steppin. Larry Lacy produced the 1.P
Mike Frazier encuneered The Blue Wisp Big
Band of Cincinathi was in recordina their fourth
studio album at QCA Recording Studio, Ric
Probst enaineering - Champaign completed
their third album for C’'BS Records at Creative
Audio n Urbana, linois It was produced by
themselves with Jonathan Pines enamneerina

At RMJ Recording Studio in Detroit, Michiain
Thomas Whitfield was in producina a new
album on Vanessa ‘Bell” Armstrong tor the
Benson Company as a tollow up to her Girammy
nominated album with Warren Woods at the
hx Also at KM] Capitol Records recording
arhst Maze were in dona trackima for their torth
comina album with Frankie Beverly producina
and John Jaszez enceerina with Sparky Lawson
assishng

NORTHWEST

Transparent Recordings, of San Francisco, Cal
iformia, spent the month of August in Colorado,
recording the Tellunde Chamber Music Festival.
An LP entitled Music From Telluride was re-
leased this fall on the Transparent Recordings la-
bel. Lolly Lewis, Ed Chenoweth, engineered
The action has been around the clock at Star-
light Sound in Richmond, Calforma recently
and mostly of the heavy metal vanety. Dammaj,
Dirty Looks, Castle Blak and Paris were all in
the midst of loud and nasty album projects. On
the shahtly highter side were projects from the
Marin All Stars produced by Mike Blakeman
and Gayle Marie with talented keyboardist Mary
Watkins producing At Avid Productions n
San Mateo, Caltorma were blues greats Deacon
Jones (of the John Lee Hooker band) and Ken
Baker (of the Mark Ford band) cutting sax tracks
for an album project. The tracks quest star Elvin
Bishop on shde qutar At Russian Hill Re-
—PAGE 136
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AKAI

Micro Studio System
MiGi212

» Programmable Digital Matrix 12-Track
Recorder/Mixer

» DBX — Type 1

« Computerized Multi Function Locator

Akai Professional Musical Products Distributed by @ P.0.Box 2344 Ft. Worth Texas 76102 817-336-5114
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AMPEX

GRAND MASTER 456

Success in the professional recording business comes  tape-induced level variations from reel-to-reel, or case-

from using the best—the best talent, the best music, to-case. And we even include a strip chart in every box
and the best tape. 0f 2" 456 to prove it.
That’s why more of today’s top recording studios With Ampex Studio Mastering Tape you also get con-

have the confidence to choose Ampex 2" tape over all sistency of delivery. Because we stock our tape inven-
other professional studio mastering tapes. Combined. tory in the field, we’re always there when you need us.

Confidence that comes from consistency. If the ultimate success in a studio mastering tape is
Proven consistency. Proven by testing every reel of measured by more hit records from more top recording
Ampex Grand Master® 456 end-to-end and edge-to- stars, then Ampex professional studio mastering tape

edge, to make certain you get virtually no AM pE x is the most successful tape in the world.

Amper Corporation » Une of The Signal Compuanies
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More than just




a pretty face

NEOTEK consoles have the look and feel of
serious professional equipment. Heavy
structural extrusions, eighth-inch thick front
panels, all metal patch bays, and solid
hardwood cabinetry are complimented by a
control layout that is easy to reach and easy to
use. You may not care what’s inside that makes
them sound so clean, quiet, and correct . . . or
perhaps you do.

Minimum path design  NEOTEKs employ
more complex circuit designs than other
consoles, yet they end up with fewer
components in the main signal paths. Their
state variable equalizers are highly
sophisticated, yet critical parameters are less
sensitive to component variations than in
simpler designs, they are just as quiet, and they
are far more stable; the result is better sound
at only slightly higher cost. Compared to a
Series 111, one comparable console when
recording and mixing passes a track of audio
through 53 more op amps, 49 more
unbypassed electrolytic capacitors (none in the
NEOTEK), and wastes over 106dB more excess
gain. Of course the NEOTEK sounds better!

High speed circuits The rule for circuit
speed is 1 volt/microsecond for each peak
signal volt. NEOTEK consoles are the only ones
which come close to this figure; others trade
adequate speed for lower parts cost. The real
trick is to achieve high speed without slew
limiting, but since NEOTEKs use circuits with
power bandwidth in excess of small signal
bandwidth, they can never be forced to
actually slew. Full output bandwidth from mic
preamp input through equalizer and fader to
bus out is over 40 kHz, and high frequency
squarewave response shows purely exponential
signal rise and fall without a trace of slewing,
ringing, or other instability. The result is
absense of TIM or SID, greater stability, and the
clear, sweet high end which distinquishes
NEOTEK consoles.

NEOTEKGCORPRPORATION]

1154 West Belmont Avenue Chicago, lllinois 60657 U.S.A. 312-929-6699

Solid state switching The Series 11l uses FET
switches for master status control, but fear not.
They are a unique design using discrete devices
driven from a separate high voltage supply. At
the last AES show, an internationally famous
audio critic and recordist guessed that a B&K
mic demo was made direct to digital

two-track; it was actually made on a Series
... now that’s transparency. The ramped FET
mix mutes silently lift channels completely off
the stereo buses. They are far more quiet than
VCA:s, relays, or mechanical switches, and leave
the unweighted output noise below-96dB.

Logic controlled mutes NEOTEK consoles
provide full professional features without
requiring an automation system or VCAs. Series
Ills provide two logic groups for the channel
mutes. There is an in-place solo mode in
addition to stereo and PFL solos, and it can
effect either or both groups. Another logic
system sets up a limitless number of grouped
mute/unmute events to be enacted by a single
switch.

Subgrouping without VCAs VCA
grouping is an unnecessary added cost for the
Series I1. Switches on each input allow panning
to eight stereo subgroups while adding eight
additional auxiliary buses to the standard six.
The subgroup masters, which also serve as
stereo line inputs, have auxiliary sends, logic
mutes, and individual echo returns. Unlike
VCA subgroups and automation, this system
allows use of a stereo compressor on the entire
group. This subgrouping system coexists on
automated NEOTEK consoles.

Have it your way NEOTEK manufacturers a
full range of consoles designed for specific
applications. There are console series for
four-and eight-channel recording, multitrack
recording, broadcast production, theater
effects and sound reinforcement, film and
television post production, and sophisticated
sound reinforcement. Each is built to individual
order in the United States. Engineers at the
factory are available to tailor each console to
the most demanding applications.

If you are about to choose a console, choose NEOTEK.

Let others compromise.
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THE CONTRIBUTIONS
OF BELL LABS’
MAX MATHEWS

by Larry Oppenheimer
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Lawrence Rosler and Max Mathews (c. 1966) of Bell Laboratories compose
computer music using a new graphical language they developed. The new lan-
guage enables a composer to draw a musical score directly on a cathode ray
tube with a light pen
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A8OVU MKIV: A Legend Continues

STUDER

MASTER RECORDER A80VU MKI\IV \

— -

This is our newest multitrack. It is also the
most affordable multitrack in Studer history.

For the fourth time since its incep-
tion, we've (h(ﬂsze(l the ABIVU. We've
improved the sonic performance, tape
ha: ldllu2 and durability. And we've
substantially lowered the price.

Same outside. changes inside. In
keeping with the Studer tradition, we
made no superfluous cosmetic
changes. We're not going to tell vou
this is an "all new” recorder. It isn’t.
It is a proven, legendary recorder in
corporating several significant
lmprovements

Uh-oh. Something Is Missing. Yes
The tansformers are gone. Thev've
beenreplaced in the input and out Hul
stages with new high perforiance ac
tive balancing circuitry. Other MKIV
improvements include a new master
bias oscillator. extended record head
room. and a new record and bias driver
compatible with all present and fu
ture high bias requirements. Record
electronics are now fullv compatible
with Dolby HX Pro* requirements

Smoother Shuttling. Hard er
Heads. The MKIV's new tape tension
contrcl system provides smosther tape

handling. while a naw extended wear
allov for record and play heads greatly
increases head life.

Never Lower. The list price of the
A80VU MKIV 24-track is lower than
anv of its predecessors. And that's in
straight dollar figures, without adjust
ing for intlation. What's more, the
ASOVU MKV now hes a list price lower
than most of its competition.

No Hocus-Pocus. How could we
make the ASOVU MKIV belter and lower
the price at the same time? Simple.
We make it in Switzerland, and you
pav for it in dollars. The favorable ex-
change rate does the trick. That means
vou get advanced electronics. Swiss
precision. and low price. If vou act
NOW. 'I'his can't go on forever.

our Time Has Come. It you've
alwavs wanted a rew Studer multi
track but thought vou couldn't afford
one. vour time has finallv core. Call
todav and tind out why the A80VU
MKIV is one of the most advanced
recorders available at anv price. And
then ask about onr new lower prices.
Be prepared for a p'easant surprise.

Circle #006 on Reader Service Card

For more information, call or
write: Studer Revox America. 1425 Elm
Hill Pike, Nashville, TN 37210; (615)
254-5651.

*Dolov HX Prois a trademark of Dolby Laboratories
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AT&T Bell Labs in Murray Hill, NJ.

estina problems,” Mathews relates. “Hig
ured out ways touse the digital computer
to sitnulate speech coding. The cornput-
er was just wondertul because we could
study encodingsin a inonth or two which
would take us years to build the elec
tronics to do, and you could do things that
were just unthinkable to do in any other
way.” This was the beginning of the
digital speech processing systems which
now carry an increasing share of the
world's speech transinissions every day.

“The computer music was an
outgrowth of what was originally speech
technology. The 1eason that it is related
to speech technology is that what you
need is ways of converling sound into
numbers, and nuinbers back into sound:
chgital-to-analog converters and the kind
ol tape drives and output apparatus that

as a con-
tinous strearn. The technology to flow
those iunbers through a /A converter
and turn them into sound cleanly and
without any pauses was what was in
teresting and difficult in those days.
Nowadays, it's completely routine.
Almost completely routine.

"Once the equipment had been
made for these purposes, which was the
primary thing Bell Labs was interested
in, it became clear to John Pierce and |
that the very same eguipment could be
used to synthesize music. All we had to
do was write the right musical program,
and this, then, was a musical instrument.”

The first attempt at a music pro-
gram resulted in the musically useless
but experimentally valuable Music |
This program featured one voice with a
triangle waveform, and three variable
parameters: pitch, amplitude, and dura
tion. A few other people, notably Leja-
ren Hiller at the University of [llinois (UT),

18

had also begun to think about applying
compulers to music, but these efforts
were in the direction of computer-gener
ated or -assisted composition. Music '
was the first attept to actually synthe
size music with a computer. Music II fol
lowed about a year later, with four voices
and a choice of 16 wavelorins.

Meanwhile, over at the RCA
Laboratories in Princeton, Harry Olser:
and | ferbert Belar were working on their
second-generation analog machine, the:
RCA Mark 11 Synthesizer. The Mark I
was the cat's meow in analog synthesis
until 1904, when Robert Moog revolu-
tionized the tield with his introduction oi
the voltage-controlled synthesizer, lead-
ing to the synthesizer’s ascent into the
public consciousness and musical main-
stream. Although analog synthesizers
flourished and multiplied throughout the
"/Us, dominating the electronic musical
instrument market, digital synthesis is
corning on strone inthe '80s, as digital in-
tegrated circuits become cheaper and
more powerful. The great step for digital
synthesis, however, came four years be-
fore Mooy showed a few of his “modules”
(as he called them) on a small taple at the
New York Audio Engineering Society
convention,

The real breakthrough was in
Music 1lI, where all sorts of concepts
came along,” Mathews remembers.
"One concept was Unit (zenerators as
builcling blocks for instruments. Ut
Giererators were sort of the equivalent ¢
the Moog modules-—there were oscilla-
tors, attack and decay units, mixers, ac-
ders, and, in addition, things like multi-
pliers which were aenerally not availablz
in the analoy devices. The concept of the
score as a sequence of notes, which is ai-
mnost too obvious to be a concept, also

was introduced at that time. A note is a
sound object where you specity the start-
ing time and the ending time of a sound,
along with timbres, pitches, and what-
ever else you wanted.” This concept
continues to play a large role in many
digital synthesis systems, and languages
based on these concepts are becoming
available for microcomputers: CMusic
(written in the C language) from the Uni-
versity of California at San Diego
(UCSD) being a prime example.

Mathews and Bell Labs col-
league Joan Miller rewrote Music III to
run on the newer computers that were
arriving at Bell Labs, and in 1963 they re-
leased Music IV. By this time, Mathews'
music programs were starting to bear
fruit: several pieces of music had been
composed by Mathews, Pierce, and
Newman Guttman (a psychologist), and
some of these had been collected and re-
leased as a record, Music from Mathe-
matics (Decca DL.79103). Mathews also
published an article in Science maga-
zine, "The Digital Computer as a Musical
Instrument,” which caught the imagina-
tion of a Stanford graduate student named
John Chowning, who visited Bell Labs
shortly thereafter and spent a month or
so observing and “absorbing the tech-
nology.” Researchers at Princeton and
several other institutions started writing
versions of Music IV to run on their own
systems. James Tenney, a composer who
had been studying with Hiller at UI, took
a temporary job at Bell Labs at Pierce's
suggestion, and started to work with the
music programs. When composer/phy-
sicist Jean Claude Risset arrived in the
mid-'60s as a foreign visitor with tunding
from the French government (one of the
few people to receive funding for work
done out of the country), it became clear
that computer music at Bell Labs was
gathering momentum.

Up to this time, the programs
were all written in low-level assembly
language, necessitating a complete re-
write of the program every time a new
computer came along. In 1963, when
Music IV was released, the IBM 7094
was the machine of choice at many insti-
tutions, including Ul where one F.R.
Moore was exploring computers in mu-
sic. Moore, who worked with Mathews at
Bell Labs for a number of years and now
is director of the Center for Music Expe-
rience at UCSD, relates what led up to his
first collaboration with Mathews:

“"Max wrote Music [V in assem-
bly language on the 7094. In those days,
Bell Labs was trying to export Music IV,
and since there were a number of other
7094s in the world, there was a potential
that other people could run this program.
But Music IV used the very extensive
macro facilities [another concept which
was new at the time] of the BSYS VII oper-
ating system, which was the Bell Labs
operating system for the 7094, and in or-
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™
A triumph of engineering
Jorethought and attention to detail.

The WESTAR is a 24 mixing bus, in-line, dual

path, multi-function recording/post-produc-

tion conso e featuring:

® A modular frame — assembled to 20, 28,
36. 44, 52 or more inputs, and easily
expandable.

® Plug-in interchangeable preamplifiers —
different al or transformer, with single or
dual inputs.

® A choice of plug-in interchangeable
equalizers — 4-band, switched frequen-
cies; 4-band, fully parametric: or 10-band
graphic EQ.

® A plug-in VCA card, with choice of VCA.

® An interchangeable fader system —
audio fader, VCA fader, or an automated
fader using the Q.EW. Intelligent Digital
Fader module.

WESTAR — world class, yet affordable; the
technology of tomorrow can be yours today.

auad eighl/ Weslirex
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der to get the program to work you not
only had to load in the program, but you
had to load in the entire operating sys-
tem. So they [Bell Labs] were actually in
the business of giving away the Music [V
program along with BSYS VIl to anyone
with a 7094 who was willing to face the
prospect of trying to make it work. That
was sufficient motivation to try to rewrite
the music synthesis program in these new-
fangled high-level languages. So we tried
rewriting Music [V in the latest, hottest
language of that day, which was FOR-
TRAN IV. Music V was that program.”
Moore, Mathews, and Joan Mil-
ler each wrote one segment of the pro-
gram over the course of 1967 and '68.
Because it was a much more “portable”

program {able to run on a number of dit-
ferent computers), it proved to have the
most utility, and has seen the most use.
Music V, the last of the music synthesis
programs produced at Bell Labs at that
time, has not only set trends in synthesis
approaches, but even in music program-
ming approaches. The bulk of the pro-
gram (including most of its complexity)
was written in FORTRAN as described
above, but the Unit Generators were still
written in assembly language. This was
because the Unit Generators were com-
putationally simple, but used often and
ran fastest in assembly language. Al-
though the Unit Generators still needed
to be rewritten for different machines,
they were the easiest part of the program

MUIEININ

16:2:1 12:4:2:1 16:4:2:1
All from one 19” rack mount console

® 3 band Equalisation

® 2 auxiliary sends

® 90mm smooth action faders
® Mic and Line inputs

® Subgroup direct outputs

Hill Audio, Inc.
231 Marquis Court
Lilburn, GA 30247 USA
(404) 923-3193

TLX 293827 HLAD
Headwater Industries
635 Caron Avenue
Windsor, Ontario N9E 588, Canada
(519) 256-2454

Hill Audio, Ltd.

Hollingbourne House
Hollingbourne, Kent ME17 1Q), England
(062 780) 555

TLX 966641 HILL

® RIAA equalised inputs

@ Peak LED on inputs

® 12 way LED displays on masters
® Phantom power on every input
® 5532 Op-amps throughout

Hill Audio
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to write, the tough stuff all being in FOR-
TRAN. This made adapting Music V to
different machines a reasonable proposi-
tion. It is now a common programming
technique to put complex control soft-
ware in a high-level language and simple,
repetitive software in assembly language.
With the advent of Music V,
even greater numbers of composers and
researchers around the globe began tak-
ing notice of computer music and the
staggering possibilities that this new tool
presented. Many came to Murray Hill to
investigate the new instrument that Mat-
hews and his colleagues had given birth
to. The immense but inspiring task of
harnessing this musical power and put-
ting it to use fell largely onto the able
shoulders of Risset. In addition to writing
FORTRAN versions of the Unit Genera-
tors and producing a number of compo-
sitions, Risset conducted two major pro-
jects with Music [V and V. Perhaps the
most enduring of these contributions
were his studies of musical instrument
tones. Previous research efforts at study-
ing the phenomena of timbre had con-
centrated on the frequency spectrum of
the steady-state portion of the tone. With
the computer, Risset was able to study
tones more completely, including the im-
portant attack transient characteristics.
He used a method called "pitch-synchro-
nous analysis,” developed several years
earlier by Mathews, et al, in which the
tone is analyzed backwards, from the
end to the beginning, as a series of indi-
vidual pitch periods with a Fourier analy-
sis of each one. Having performed this
analysis, Risset used Music IV to recon-
struct the sound, which could then be
aurally compared to the original. By
changing various aspects of the Music IV
resynthesis, a determination could be
made of what factors seemed to be signi-
ficant in instrument recognition, and
what factors were relatively irrelevant,
Risset's work (which centered
on studies of trumpet tones) provided a
new perspective on timbre, and was in-
spirational to many others in the field of
perceptual studies, strongly influencing
later work such as John Grey's doctoral
dissertation at Stanford (See Mix June
1984). Around the same time as Risset's
trumpet studies, Mathews, Miller, Pierce
and Tenney did a similar analysis-by-
synthesis (as Mathews called it) of violin
tones, using an analysis of the string’s
physical motion (as captured by high-
speed photography) instead of the pitch-
synchronous analysis of Risset's study.
If Risset's timbral studies, pub-
lished in 1966, were an attempt to qualify
some of the salient points of instrument
recognition, then his “Introductory Cat-
alog of Computer-Synthesized Sounds”
was intended to do much the same thing
for the Music V program. The catalog il-
lustrated the use of Music V by giving ex-
amples of sounds in music notation along
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with the Music V scores to realize them.
An accompanying record contained the
sounds themselves. Unfortunately, the
catalog was never published, but has cir-
culated in computer music circles as a
sort of "working document.”

Although Music V was (and is)
quite powerful, it did have some draw-
backs; primarily the tediousness of work-
ing with it. The input process was long
and slow, and computing time for a few
minutes of sound could easily stretch
overnight. The compositional method
employed with Music V was less intuitive
than composing with traditional instru-
ments, due to the lack of immediate feed-

back from one's actions. Mathews worked
for a while on graphical input schemes,
but never developed one with the same
degree of flexibility as the language it-
selt. Clearly, Music V's limitation was its
lack of interaction with the composer.
This was the next problem to be tackled.

“Just about the time we were fin-
ishing up Music V,” recounts Moore,
"we started talking about the possibility
of making a real-time computer music
system. At that time there was no real
feasibility of making sounds digitally in
real-time, but we had a considerable
amount of analog sound gear, and the
Moog synthesizer was becoming quite

Sine wave components
{gong-like sound)
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0 H } 2 3 4 15 Yime
Ampli(udc{ L (sec)
e .
. . \\\\ Black notes — short and percussive attack
5"'(';:5)"’“‘ 0506091011 14 White notes — swelling envelope (crescendo, decrescendo)
«—— Instrument ] — —e<«——— Instrument2 — =
{notes of lines 17 to 26, (notes of lines 27 to 31, Table 1)

Tadle 1)

1INS O 1;

2 ENV PS F3 B} P9 P10 PI1l P30;
30SC Bl P6 B3 F1 P29;

4 OSC P7 P8 B4 F2 P28

$ MLT B3} B4 B):

6 OUT B3} BI;

7 END;

8INS O 2

9 OSC P5 P7 B} F4 PIW0;

10 OSC B3 P6 B} FiI P29:

11 OUT B3} BI;

12 END;

13GEN 0 2 1 1 1;

14 GEN 0 13 2 (] 10 10 10
1S GEN 0 6 3 10 11 10;
16 GEN 0 7 4 -9

17 NOT S51 6 18 424 18 1000
18 NOT 61 6 18 727 18 1000
19 NOT 91 36 18 424 18 1000
20 NOT 91 6 18 1545 18 2000
21 NOT 1 1 35 18 727 18 1000
22 NOT 111 6 18 1136 18 2000
23 NOT 131 32 18 1545 18 2000
24 NOT 141 6 18 1352 18 2000
25 NOT 151 3 18 1136 18 2000
26 NOT 181 27 18 1352 18 2000
27 NOT 4 2 10. 400 273 10;

28 NOT 4 2 7.5 200 455 1.5;

29 NOT 4 2 4.5 200 576 4.5;

30 NOT 4 2 6.5 150 648 6.5;

31 NOT 4 2 4 150 864 4;

32 TER 15;

10 10 o0 ~-10 —-10 -10 —-10 - 10
01 0 .59;
01 0 .59

23 1125
01 0 .59;

27 0 .8
01 0 .59;
1.9 112
01 0 .59;
19 0 LI;
1.4 A 12

An excerpt from the Introductory Catalog of Computer-Synthesized
Sound. The numerical code listed is the Music V score used to realize
the passage shown. Each line consists of a number of “Pfields” in a
specific order. Each pfield defines one parameter value.
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well established. It seemed like a voltage-
controlled synthesizer and a bank of digi-
tal-to-andlog converters was g reasona-
ble way of getting real-time control trom
acomputer. So we sat down and scratched
our heads and that was the next main
project that we worked on, which even-
tually became known as GROOVE.”

The GROOVE system was based
around a Honeywell DDP 224 minicorn-
puter which had been connected to 12
eight-bit and two 12-bit [A converters
in order to study speech synthesis. To this
was added 16 computer controlled re-
lays, plus input devices and the analog
synthesis system. The input devices con-
sisted of a 24-key oraan-type keyboard,
tour rotary pots, and a three-dimensional
wand. The synthesis system was largely
homebrew (mostly by Mathews), supple-
mented at different times with some
Moog modules, Wavetek laboratory os-
cillators, and, eventually, ARP modules.
The mitial configuration consisted of 12
voltage-controlled oscillators, seven
voltage-controlled amplfiers, and two
voltage-controlled hlters, plus 72
discrete (not 1C) operational amplifiers to
pertorm various other funchons and
siggnal conditioning (such as exponential
conversion of control signals). All of the
equipment terminated at a large patch-
bay which had removable patchboards,
so that each user could come mn at the
beginninag of a session and shde their
own patchboard into place, thus quickly
conhiguring the system tor their choice of
‘instruments.”

Once the synthesizer had been
patched, the input devices could be used
to "play” it. The computer would store all
the gestures which were made, and had
extensive editing sottware to allow any of
the gestures to be moditied independent-
ly of anythina else. Thie performance
could be played back and iteracted
with in real-time:. For the first tirne, a com-
puter musical instrument could actually
be played and improvised on.

A number of composers worked
on the GROOVE system between 1968
when it went on line and 1979 when it
was linally disrnantled. Moore, Mathews,
and Laurie Spiegel all did a reasonable
amount of work, but probably the most
active user of the GROOVE system was
Emmanuel Ghent. Pierre Boulez came
over from France in the mid-"/0s and
worked with Mathews on a program
known as the Conductor proaram, which
treated the GROOVLE system as an ‘or-
chestra’, and the user as a ‘conductor’
who did not control the content of the
score which was being played as much
as itsinterpretation. Mathews developed
graphical displays of the tunctions stored
with GROOVE, so that cornposers could
interact with the system at a visual level in
addition to the aural

GROOVE was not, of course,
without problems. "The analoq synthesis
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For only $268.50" a month you can
own a basm Telex 6120 system, without
interest or finance charges.
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N this system affordable, we ha
- profit and commercial organizations. 'So even if yo fbudgdt is small,
- or your funding is limited or you rely on donations, you probably
qualify to buy a state-of-the-art Telex tape duplicating equipment now.
Here is how it works. You select the 6120 system of your choice. Make
a 10% downpayment and pay the balance in up to 12 months, without
interest or finance charges. For example, the downpayment for a basic
monaural cassette-to-cassette duplicating system is $358.00 with a monthly
payment of $268.50. If you duplicate tapes as a commercial service, you'll
Basc meneues] consetts Ao-Caunaetin sytam 3385.00 pay for the system with just a few hours of operation. If you’re non-prcfit
R ey pye e e et and send out for your duplicating, you can do it
yourself and save more than enough to buy the
eguipment. Either way, within a year you’ll own
the system outright.
Of course, you can select system configurations
for reel-to-cassette or reel-to-reel duplicating.
Mono or stereo systems are available. And
because the Telex 6120 is based on the
building block principle, you can expand a
basic system when needed.
This special offer is based on
two conditions:
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equipment, particularly the oscillators,
would tend to drift with time,” tells
Moore. “"Almost any session working
with GROOVE consisted of anywhere
between a half-hour and an hour of cali-
bration time, and then perhaps as much
as a half-hour or an hour of working time
before you had to recalibrate because of
the drift of all those oscillators. [ wrote a
considerable amount of software which
was designed specifically to allow the
computer to tune the oscillators itself. It
would output the minimum and maximum
values, figure out the range, try different
values in between, measure the pitch
through an A/D converter, and make up
its own table. It would take forever to
tune itself up. We finally decided it was
probably faster just to tune it up by hand.

"GROOVE went through two
major versions; in one we attempted to
design a composing language that
would allow people who didn't really
know much about computers to sit down
and use the system. What we found out
from that was that that's probably a waste
of time, because every single person
who used the system wanted to useitina
slightly different way. So eventually I re-
wrote the entire GROOVE software and
separated the service routines from
things which could be written in the still-
choice high-level language, which was
FORTRAN.”

The DDP 224 itself presented
problems, also. Asis typical of all his mu-
sical work, Mathews viewed the prob-
lems from the artist's point of view. "The
limitation to GROOVE primarily was
that it ran on a big computer in the labo-
ratory. It was not mobile; you couldn't
imagine moving this computer and syn-
thesizer to a musical stage and giving a
performance with it. Well, the laborato-
ry, intruth, isnota very inspiring place in
which to make music. Although a number
of composers came in and worked hard
here, in the end it turned out that people
didn't really want to come out into the lab
and use this facility, and 1 think that they
were quite correct in their feelings.”

Finally, the stupendous rate of
technological growth in the “70s caught
up with the DDP 224, and it just plain got
old. Moore returned to Bell Labs in the
late "70s after a four year hiatus to do
graduate studies at Stanford in digital
signal processing, and found the situa-
tion quite different than when he had let:

“The atmosphere was one in
which the DDP 224 was on its last legs.
That machine was made of discrete ger-
manium transistors, and if the tempera-
ture rose two degrees in the machine
room, the machine would stop. It was
getting impossible to maintain it, and
things like VAX's [a more recent mini-
computer] were on the horizon. The
main reason that Bell Labs finally got rid
of it was that it kept breaking all the time,
and you couldn't get parts for it any-
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where; it was like having a Tin Lizzy on
your hands. So the main real-time systemn
was being dismantled just as [ was arriv-
ing there, and Manny Ghent was work-
ing turiously just getting out his last few
pieces from the system. He literally
worked up until the last night before it
was cdiemantled. [ think they just retired
the machine and replaced it with a chip
or something. Vladimir Ussachevsky [ct
Columbia-Princeton Electronic Music
Centerj tried to get the DDP 224. He
could have had it for free, until 1 ex-
plained that ‘free’ meant spending $25 to
$30,000 for air conditioning alone, and
that didn't include getting it repaired.”

In 1969, shortly atter GROOVE
had gone on line, MIT Press released
The Technology of Computer Music, a
book authored by Mathews, with some
contributions from others working at Bell
Labs. The book detailed in techrical
terms Music V and everything else that
Mathews had found up to that time. It be-
came the definitive text on the subjact,
and remains essential reading for any-
one seriously interested in computer mu-
sic. Another record was released in
1970, called Voice of the Computer
(Decca DL710810), which quite aptly
demonstrated how far computer music
had come in a little more than ten years.
Although it had certainly become ac-
cepted by some of the musical communi-
ty by that time, it would be yet another
ten years before computers would s:art
to figure heavily in the commercial music
world. By that time, Mathews would al-
ready be working on the next step—elec-
tronic instruments that go beyond organ
keyboard-type synthesizers.

"l don't consider myself a com-
poser, 1 consider myself an instrument
maker,” Mathews reilects, and so ii is

i /
The Sequential Drum.

hardly surprising that his work in music
has gone far beyond programming. One
of his pet projects has been developing,
his Electronic Violin, a natural interest
considering his nigh schoo: studies and
subsequent hooby of playirg the violin.
Several versions of this idea have been
built, but Mathews seems fairly satisfied
with the latest. The violin has strings,
fingerboard, and weight that approxi-
mate acoustic violins, but the resem-
blance stops there. There is no body on
Mathews' violin, and he plays in a verti-
<al position with the order of the strings
reversed from the norm. it is his theory
that it is more physically comfortable to
play the instrument in this fashion than
with the traditional horizontal method
which forces the player to twist the left
wrist in order to finger the neck. On the
bridge are mounted four ceramic micro-
phones, one for each string, which are
kept electronically separate to avoid in-
termodulation distortion eifects. Mat-
hews' earlier studies of violin tones had
indicated that the major difference be-
tween a good sounding violin and a poor
sounding one was in the strength and
placement of resonances. He found that
about* 30 resonances could approximate
the peaks found in a good violin, but this
was rather a large number to try to deal
with in a simple electronic fashion.
While trying different methods
at dealing with this problem, Mathews
delivered a paper in Stockholm in which
he mentioned the Electronic Violin in the
context of discussing analysis-by-synthe-
sis. At the same conference, a paper on
singing and timbre was delivered by
Johan Sundberg, which pointed out a
technique often used by male singers
wherein they add a group of resonances
a:about 3kHz (afrequency whichthe
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ear is quite sensitive to) in order to in-
crease projection. Mathews tried using
this "singing formant” on the strings of his
Electronic Violin and found that with
proper tuning, this formant alone was
sufficient to provide a pleasing violin
sound. His current instrument takes the
sound from each string, passes it through
the “singing formant” filter, and recom-
bines it with the original sound. This com-
bined response is then passed through a
low-pass filter and sent to one of two
speakers (alternate strings go to alternate
speakers, i.e. the G and A strings go to
one a speaker, and the D and E strings to
the other); another scheme designed to
avoid intermodulation effects between
strings. Thus, the electronics have been
kept to a reasonable level of complexity,
and the result is that all the electronics (in-
cluding filters, power amplitiers, speak-
ers, and power supply) can fit in an alu-
minum attache case. Mathews is current-
ly seeking someone who might be inter-
ested in manufacturing the instrument.

Another new instrument which
Mathews has developed recently is called
the Seqguential Drum. This is a type of
XYZ percussion controller, meaning that
it outputs a trigger when the drum is
struck, plus information on where the
drum was struck and how hard. When
connected with a computer-controlled
synthesizer, this information can be ap-
plied in many different ways, such as
controlling parameters of a score which
the computer/synthesizer system actual-
ly plays. With some of the burden of
technical execution lifted, a player can
concentrate on the interpretation of a
piece. A typical setup would be to have
the trigger initiate the next event in the
score (whether it be a single note, a
chord, or a sequence of other events),
the Z or amplitude signal control the
loudness, and X and Y control the timbre
in some fashion. The number of waysthat
these signals can be used is primarily
limited by one's imagination and ability
to write software.

Much of the development in the
uses of the Sequential Drum came dur-
ing an extended visit which Mathews
made after the demise of GROOVE ton-
stitute de Recherche et Coordination
Acoustique/Musique (IRCAM) in Paris.
Working with Curtis Abbott (now of Lu-
casFilm), Mathews interfaced an earlier
version of the drum with IRCAM's digital
synthesis system, which is based around
aDEC PDP 11/34 minicomputer and the
4C digital synthesizer. The current ver-
sion of the drum resides here in Mathews'
laboratory/studio, and is interfaced to a
small Z80-based system which runs his
latest software project: R-T SKED.

R-T SKED is a control program
for a personal computer-controlled syn-
thesis system which maintains the flexi-
bility of Music V-like parameter specifi-
cation, but gives real-time control of tim-
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Max Mathews in front of his current digital synthesis system.

ing. This is achieved by borrowing a
concept developed by Abbortt called
"scheduling.”

“A schedule has a bunch cf
lines, and each line has commands that
the computer executes, ana each line
ends with a Wait function,” he says.
"What the computer does is conceptual-
ly execute all these commands instantly
and then wait for the Wait function to be
satisfied. Then it executes the commands
in the next line and waits for its Wait func-
tion. This way, all the timing information
is controlled by the Wait functicns, and
what the computer does is controlled by
the cornmands; so you get a clean sepa-
ration between time and commands.”

The Wait function is the key to
this scheme, as it can come from a pre
viously determined score, or be depen
dent or: some scurce outside of the sche-
dule (such as a trigger from the Sequen-
tial Drum, or even another schedule)
The ability to create interactive or nested
scheduling presents the potential for a
good deal of complexity in applying the
system. Mathews’ goal with this system is
to combine the versatility of Music V, the
real-time control of the GROOVE sys-
tem, and increase availability and afford-
ability of personal computers and digita!
synthesis systems. He is striving to make
powerful digital synthesis accessible to
the general populace.

There is no denying the impor-
tance of Mathews' contributions to mu-
sic, but they take on even a greater sta-
ture when it is realized that none of the
music work dane at Bell Labs was ever
an actual project of the Bell System (or
AT&T Bell Laboratories, which is now a
unit of AT&T). "Computer music never
has been an official activity at Bell Labo-
ratories,” emphasizes Moore. "Max Mat-
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hews, for all his contributions to the field,
has always dcne these things, as we al-
ways used to recount, in the evenings
and on the weekends out of a personalin
terest; but that was never an official ac-
tivity at Bell Labs.”

“That's alright,” says Mathews,
“it's made life very, very interesting.
Most musicians spend 18 hours a day
working anyway.” His "day job" is being
tne director of Acoustical and Behavioral
Research at AT&T Bell Labs. “The acous-
tc ressarch, now, is primarily concerned
with computer speech processing; auto-
matic recognition, synthesis, and —still-
efficient encoding of speech, privacy
and secrecy techniques, some acoustic
queslions like hearing aids and micro-
phone arrays ‘o pick up sounds in con-
ference rooms and auditoria, and some
fundamental work in how the ear hears
things. The behavioral area concerns,
first, teaching tachniques; originally how
to effectively teach people who were
part of the Bell System to use and main-
tain telephone equipment. Nowadays,
since AT&T is separated, the problem is
how to teach both AT&T people and our
customers to use the things we sell,
whether they be computers or com-
munications switches.

"Anotner area under behavior-
al research is the human engineering of
telephones and computers. We now
manufacture a line of personal comput-
ers, and [ think that whether the com-
puter succeeds or fails will not depend on
the particular chip that does the compu-
tation, but rather on the programs and
the instruction books that go with the
programs which will determine whether
it will be easy or hard for people to learn
to use the computer.”

Computer music may never

have been an official activity, but Bell
Labs certainly allowed and even pro-
moted these efforts. If there wasn't a lot of
money in it (and there obviously wasn't),
why would the phone company let their
facilities be used? It sounds odd to say
that they're just nice folks, but this is what
it boils down to. "The support that Bell
Labs and the Bell System gave to this
work was based on the fact that the musi-
cal possibilities were a very important
byproduct of the work that we did in
communications, and that with very little
additional support the Bell System could
make this byproduct available toanyone
who wanted to use it. They thought this
was a socially desirable thing to do, and
so they encouraged me in this work," re-
ports Mathews.

In addition to these humanistic
concerns, it is likely that Bell Labs had
other reasons which may have been
more practical, it lessdirect. Itis often the
case that people with highly trained and
inquisitive minds function best when
given some creative space. Bell Labora-

The musical
possibilities were a
very important
byproduct of the
work that we did in
communications.

tories depends heavily on the ability of its
people to discover and invent, and this,
in turn, is heavily dependent on their
ability to see the world with wonder and
ask questions about it. "They let us play,”
is the succint description given by Vin-
cent DeRossi, a current Bell Labs em-
ployee. Richard Moore has an excellent
example of this which concerns Hal
Alles, another brilliant engineer who
came to Bell Labs in the mid-"70s and
worked for a while on music synthesis.
"Alles was interested in digital
circuit design—making digital devicesto
do various things with sound. The first
thing that he built as a sort of practice
project was a second-order filter which
was time-multiplexed by 32, and he did
the most amazing thing with it. | went
back to visit Bell Labs while | was at Stan-
ford, and Max [Mathews] took me imme-
diately to Alles’ lab and said, 'Lock at
this,” and there was this huge heap of
wires on the lab bench. He said, 'Now
push this button,”and so [ pushed the but
ton, and it started playing ‘Frere Jacques'.
‘Well, I said, 'that's very interesting. It's a
‘Frere Jacques’ synthesizer.” 'No," he
says, 'it's a 128 pole (or however many it
was) digital filter with its poles and zeroes
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arranged so that the impulse response of
the thing is ‘Frere Jacques'.” ‘Well,' I said,
‘now that's very interesting, because if
that's true, I should be able to put an im
pulse in, wait the appropriate number of
beats, push the button again to put an-
other impulse in, and play the round by
superposition.” And indeed it worked
That was the first machine of Alles’ that |
ever saw and it was wonderful.”

The concepts explored at Bell
Labs stimulated the imaginations of com
posers and scientists, who often came
here in order to get a closer look at the
goings-on. This enlivened the inter
change of ideas even further. Moore re
members the energy that was present
then: "It certainly is true that in the late
'60s and early "70s when | was there the
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colleagues of his come out and look; Bill
Buxton (currently working on the Struc-
tured Sound Synthesis Project at Univer-
sity of Toronto] came and, [ think got the
initial inspiration for his later work in
computer music; and on and on. It was
really a very rich time in which there
were a lot of interesting people around.”
The real story here is the vision
and perspective that Max Mathews and
his contemporaries have consistently
shown. In numerous articles and papers,
Mathews and his colleagues have ex-
pressed predictions and speculations on
the future of computers in music, which
time and again have turned out to be
startlingly accurate. These brave state-
ments have not always gone unchal-
lenged, however. Several prominent
personalities in the field responded to the
1974 article by Mathews, Moore, and
Risset with doubts that composers were
looking for new sounds or modes of ex-
pression, or that the work at Bell Labs re-
flected the needs of the recording indus-
try. With the current success of digital
synthesis systems from the Synclavier,
PPG, or Fairlight down to the DX-7 or
alphaSyntauri, the views of the team at
Bell Labs have obviously been vindicated.
So what does Mathews see
now? Well, with the proliferation of com-
puter-based instruments, one thing is ob-
vious: "One should have a simple, stan-
dard interface for plugging things to-
gether. Maybe the MIDI; the alternative
seems to be a computer standard like the
RS232 interface. If we can develop a
standard, simple interface then I think
progress will be much more rapid.”
Finally, Mathews had this to say
about the general trend of the field which
he launched: "I was asked to review
some of the papers that were submitted
[for the October 1984 International
Computer Music Conference held at IR-
CAM], and 90 percent of the papers
were all on the same topic; if you read
one, you'd read practically all of them.
The topic was: Take the personal com-
puter of your choice, make an interface
that would connect this onto a synthesiz-
er—either one that you bought or one
that you built—and then go off and write
a program to make music on this combi-
nation. Well, the world is completely out
of controlin thisdirection now: hundreds
and thousands of people doing their own
thing this way. And I think this is abso-
lutely wondertul.
“The main institutions, like IR-
CAM, Stanford, Bell Labs, UC at San
Diego and MIT, that used to sort of domi-
nate the direction that things were mov-
ing in are no longer going to do that. All
these people are going to go their own
way. Probably 95 percent of them won't
get to anything interesting, but the other
five percent will do some wondertful
things that will lead music in new direc-
tions.” ]
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strument keyboard, a potentiometer ora
software menu. Yet check the list of syn
thesizers on the soundtrack album, The
Woman in Red: The Kurzweil 250, the
Synclavier, the PPG, and Harry Man-
dell's custom system.

SYNTHETIC SPEECH

5 he Fairlight, the Synclavier, the
custom-designed sampling system from
Harry Mandell, and the PPG are all
digital synthesizers that are meant t0 be
used with a CRT (video screen display )
The PPG can also use an LCD readout,
as does the Kurzweil 250 (often called
the Electric Piano) at Wonderland. Bra-
love has been working closely with Ray
Kurzweil and New England Digital's
Sydney Alonso to come up withawayto
reroute the information that is now trans-
lated visually, into a signal that a voice
synthesizer can read out loud.
Nine yearsago Kurzweil invent-
ed the first reading machine for the visu-
ally impair which takes a page of text,
digitizes i, then sends 1t through a
speech synthesizer which then reads the
page aloud. This invention kindled a re-
lationship between Stevie and Kurzweil,
who is himself an accomplished pianist.
Years later when he'd invented the cele-
brated “Flectric Piano” Kurzweil gave
one to his pop-star friend to see how he
liked it. Bralove says Stevie likes the
sounds, but that to makeit easier for him
to use by himseli, they need to continue
with a plan to put & switch at the MIDI
port to convert it to RS-232 and then di-
rectly feed that signal into a speech syn-
thesizer. Plan “B"istousea computer in-
tertace to translate the signal.
ith Sydney Alonso's Syncla-
vier 11, Bralove s already hearing the
_PAGE 15C
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Joe Gastwirt at custom console and lathe which features a JVC quartz-lock
motor and proprietary JVC cutter head. The JVC cutting system features
800W/channel threshold amps—JVC Cutting Center.
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by Tony Thomas
All photos by Tony Thomas

The disk mastering busi
ness currently hangs on the oreci-
pice of uncertainty, especially
considering the fact that cassettes
have already surpassed the ana
log disk in unit sales and the CD is
attempting to obliterate it entirely
In view of the precarious situation
surrounding the phonograph rec-
ord, Mix decided to talk with some
of 1.A's hottest mastering engi
neers about the future of analog
mastering and what can be done
to improve vinyl product in the
meantime. The engineers that we
consulted represent a good cross-
section of the industry, from the
cutters of the hottest commercial
product, to those who routinely
cut audiophile disks—irom the
grand old men of the busiress to
the up-and-comers. They are:
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Bernie Grundman, president,
Bernie Grundman Mastering: Bernie
is currently one of the hottest mastering
engineers in the country. His work re-
portedly included roughly 30 percent of
arecent Billboard chart, and at one time
in the not so distant past, four out of the
five top hits in the nation. An alumnus of
A&M Records, he started his own mas-
tering operation less than a year ago. His
credits include Michael Jackson (includ-
ing Thriller, the largest selling record in
the history of recorded music), Lionel
Richie and Prince.

Doug Sax, president, Master-
ing Lab: Doug is the owner of the Mas-
tering Lab, which is perhaps the oldest
independent mastering operation on the
West Coast. He is also one of the best and
most respected mastering engineers in
the business. His other company, Shef-
field Lab, is one of the largest producers
of audiophile recordings. His disk mas-
tering credits are extensive, including
such artists as Linda Rondstadt, Toto and
Ambrosia, to name but a very few.

Jack E. Hunt at custom console and lathe—Mobile Fidelity Sound Lab.

Holding the Line Against the CD

Gregory Fulginiti, disk mas-
tering engineer, Artisan Sound Re-
corders: Greg started his disk mastering
career at Elektra Records working with
Jac Holzman. His mentor was Bob Lud-
wig (now at Masterdisk in New York),
with whom he worked at Sterling Sound.
He is regarded as one of the hottest rock
and roll cutters on the West Coast, with
credits that include Pat Benatar, REO
Speedwagon and Rick Springfield.

Joe Gastwirt, chief disk mas-
tering engineer, JVC Cutting Center:
Joe, who also worked with Bob Ludwig,
claims to have worked at more mastering
facilitiesthan anyone else in the States. At
various times, he has cut for Masterdisk,
Kendun, CBS, Artisan, Media Sound
and Frankford/Wayne. His credits in-
clude Paul McCartney, the Isley Broth-
ers, and Meco.

Jack E. Hunt, senior disk mas-
tering engineer, Mobile Fidelity
Sound Labs: Jack is a long-time veteran
of the disk mastering business, having
worked previously for JVC Cutting Cen-
ter, TTG Recording Studiosand the Rec-
ord Plant. His credits include many of the
highly acclaimed half-speed reissues in
the growing catalog of Mobile Fidelity
Sound Labs. —PAGE 35
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Doug Sax and Mike Reese—Mastering
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Mix: What is the state-of-the-art of
disk mastering? Where is it headed?
Fulginiti: 1 think the analog disk is ap-
proaching doom. [ don't think there are
many more years for the analog disk as
we know it. Whether cassettes, Compact
Discs, or some other form of technology
will supplant it, nobody really knows.
Sax: 1 don't think disk mastering at this
time is any different than it was ten years
ago. The only area in which there has
been an improvement has been in the
computers for the lathes. Across the
board, the good houses can cut a longer
side at a full level than anyone could five
years ago. As for the future, I don't know
where the LP is headed. Cassette sales
are ahead of record sales. | do know
there has been a slow improvement in
pressing.
Gastwirt: There are a lot of good mas-
tering studios and, in my opinion, only a
few great ones. In the future, the middle
of the road studios will slowly but surely
be eliminated. Only the people that have
had the money to buy digital equipment
and who have been updating their
rooms constantly will survive.
Grundman: | think that we've reached
the limit in a few areas. With the new
computers, 1 don't see how we can get
anything more on the disk. Unfortunate-
ly, the more space we can save, the loud-
er they want it which increases the inter-
grciove distortion and creates a dirtier
isk.
Hunt: [{eel that the state-of -the-art of disk
mastering is roughly where it should be
at this stage of the game. 1 think that it can
go further if everyone involved gives
more attention to detail. Optimally, I feel
that the tape should be put on the pre-
view machine and cut flat, taking into
consideration the limitations of the equip-
ment. | fee] that the analog record is still
the best method of distributing quality
analog music to the consumer. But care
must be taken in the choice of the equip-
ment and the way it is maintained.

Mix: Can current analog disk tech-
nology be improved to the point that
itcan thwart the takeover of the Com-
pact Disc?

Sax: 1 still feel that a well made disk is
sonically superior to the same product
on CD. It's interesting that digital tech-
nology is the most constroversial thing in
the industry. You could line up ten engi-
neers and five would love it and the other
five would say its terrible. There was a
test done by a design engineer for Har-
mon-Kardon, and he found some people
could detect the tiniest amounts of distor-
tion and other people could not tell the
difference between an undistorted and
highly distorted signal. Maybe that's

—PAGE 36

DECEMBER 1984

Lathe with custom tube electronics—Mastering Lab.

he Industry
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Nestled alongside Big Stony Creek, surrounded by
the mountains of the George Washington National
Forest in Southwestern Virginia, Sontec Electronics
continues its major contribution to the quality of
recorded sound.

Sontec’s best known product is the MES-4308
Mastering Equalizer. . . more disk masters are pro-
cessed through the 430 than any other equalizer.
The companion unit, the DRC-400 Dynamic Range
Controller, now being delivered as rapidly as hand-
crafted production permits, gives the cutling engi-
neer complete control over musical dynamics with
insignificant program degradation.

Once the signal is processed, the Sontec Compu-
disk* Lathe Controller, created by Gerry Block,
provides control over all the important groove
parameters with an accuracy unmatched by any
other methoa.

Equalization Dynamic Range Control
Groove Control ... a completely integrated sys-
tem for maximizing the potential of analog disks
... all available from one source ... SONTEC.

So, if you're concerned with the quality of audio for
disk mastering or studio operation, remember our
name. If you have an immediate need to know,
please call or write, outlining your area of interest.

% sonteCeiectronics

Audio Drive, Big Stony Creek, VA 24094, 703-626-7256
*Compudisk is e registered tredemerk of Sontec Electronics
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why there is this divergence on digital. I
still perceive it as being more distorted,
particularly on complex material.

Grundman: | don't think the public,
generally, is that guality conscious. In
defense of the analog disk, they have cut
alot of corners onthe playersand the CD
is not as good as it could be. ['ve done
comparisons and the analog disk is usu-
ally better than the CD version of the
same material. It's very hard to buck the
trend because the high-fidelity maga-
zines are highly touting it. | think that it
will eventually catch on, provided the
price comes down. The cassette is al-
ready more popular than the analog

Bernie Grundman
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disk, and the analog disk sounds better.
Why, then, would anyone want a CD?
You can't record on it.

Fulginiti: Unfortunately, the record
business is a business, a matter of eco-
nomics, and the demands of the industry
sometimes sidestep the guality for the
guantity of produce to be issued. They
are capable of making pressings in this
country which are far superior to those
currently made. It takes more time, more
money, and a longer wait for the records
to get into the stores. Certainly Direct
Metal Mastering would be a great ad-
vantage in insuring that the sound is
given the best possible opportunity. That
is an expensive process and with the un-
certainty surrounding the analog disk,
and the people that have disk mastering
facilities have to have some reservations
about laying out that kind of money inan
industry that has no guarantee of a tuture
Hunt: Right now a well made analog
disk is a threat to the CD, if for no other
reason than the frequency response. In
the current CD machines, there is a brick
wall filter at 20 kHz which makes the
sound very unmusical. The current sam
pling rate is way too low. [ feel the mini-
mum it should be is 250 kHz with maybe
a 20 bit format. Ideally, it should be 500
MHz.

Gastwirt: If you want to talk business,
no. It you want to talk about what can be
done technically to make a record sound
better, | don't think it would offset the
CD, but it would prolong its life a little bit.

Mix: What special techniques do you
use to improve the tape-to-disk pro-
cess?
Grundman: A lot of our techniques
have to do with the equipment we have
built. We have really tried to build a
system that doesn't alter the sound. It is
really possible that when we play the
tape on this sytem, those who made the
record will hear it cleaner than they have
heard it before. In our equalizers, we can
punch in only those frequencies we
need. Our tape electronics have step-at
tenuators to control the top end so you
don't even have to use the board if you
don't need it, except for a line amplitier.
Gastwirt: Since way back, ['ve been a
believer in cutting very hot records so
that the signal is way above the noise
level of the disk. You don't want to cut it
too hot, however, so it distorts. In doing
this, you're actually making more work
for yourself because you have to make a
lot of test cuts to see how hard you can
push it before it distorts.
Hunt: We are committed to half-speed
mastering because it works. You cannot
use a regular system, though, and cut
half-speed. The equipment has to be set
up for half-speed. The system we use, the
Ortofon DSS-731 cutter head was de-
—PAGE 38
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Greg Fulginiti—Artisan Sound.

signed for half-speed CD-4 cutting. |
have done work on the cutteramps toim-
prove the bass response All of the tape-
electronics are solid state class A discrete
and designed for half-speed. It takes a
special type of person to do half-speed,
however, because it is so time consum-
ing. We don't use any limiters. The dy-

namic range on the tape is what goes on
the disk.

Sax: It one disx mastering room has an
edge over another it would be a combi-
nation of having better electronics in
their chain—in the tape machine, better
EQ in the board, and what ability they
have to correct tape problems for disk.
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What the mastering rooms really do is
what I would call two track mixdown.
There is only one tape in S0 that the pro-
ducer and engineer would be happy
with if you did an accurate transfer to it. If
you have better electronics, then you
can get more off the tape than another
room could. We've just developed new
electronics that we just completed the
new Toto album on, which are all tube.
When they are placed into permanent
service, we will be all tube. When tubes
are done right, I think they are superior
devices. They have more punch, more
dynamic range, more listenability and
they're better on complex material. I've
spent a fortune to develop these things
and they're never worse than solid state,
depending on the tape, and on complex
tape they're dramatically better than
anything I've heard on solid state. A
mastering room is like a race car. You
spend a lot of money for a very small in-
crease in quality. Whether or not our
race car is perceived as better, time will
tell.

Fulginiti: Itisthe way that] do what I do.
IfI were to attempt to translate it into what
I do or how I do it, | wouldn't be able to
give you an explanation, | couldn't do it.
It's my gut feeling, the way [ interact with
people and the music and where we take
it. I have no secrets. If anyone wanted to
ask me what I did on arecord, what EQ1
used, [ would tell them with no hesitation.

Mix: How can the producer and engi-
neer produce a master tape that's
easy to cut?

Gastwirt: The producer and engineer
should keep their eyes on phase prob-
lems, they should listen to their mixes in
mono, especially if it is going to be
played on the radio, to make sure that
there is as little loss as possible. They
should also watch out for left and right
separated bass, which is almost impossi-
ble to cut.

Sax: The number one disk problem is
the same today as it was 30 years ago,
and that's sibilants. It's also the number
one problem in recording. If the engi-
neer mikes well and controls the sibi-
lants, there's no problem in cutting any-
thing. But if there are big, splattery esses,
you're in trouble.

Fulginiti: The one thing that the produc-
er and engineer must remember is that
the levels that they put on tape must
equate to levels that the disk can handle.
Granted, there is a better S/N ratio
achieved by pushing tape to a certain
level, yet they must be forever aware that
there are always limitations in transfer-
ring from one medium to another. You
can't put high, sharp transients on tape at
4 3. There are limitations on dynamic
range and velocity of sound. The way
that the human voice is recorded poses
problems, especially in the area of sibi-
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lants. ] try not to use a de-esser or a high-
frequency limiter and only do so when
there are no other options.

Hunt: 1 think that the mixers should un-
derstand that with V4-inch tape, just be-
cause the tape is wider, that doesn't mean
that they can put more level on it. There
should be an oscilloscope on each tape
machine and the mixer should watch it
for saturation. The tones on the tape
should be respected. | personally feel
that each mixer should start out in the
cutting room learning what the limita-
tions of the disk are. Center bass is im-
portant and the mixer should remember
that the average transients, on percus-
sion instruments particularly, are any-
where from 14 to 20 dB above the level
on the meter. | think that every mixer
should mix with the scope, because then
they would see the polarity problems.
Grundman: The #1 enemy to the disk
cutting system is excessive sibilants. It's
very hard to do good de-essing on the
final mix. If they would just use a de-esser
on the vocal channel during mixing, it
would solve a lot of problems. With the
new computers, we can cut left and right
separated bass very easily. It may be dit-
ficult to matrix and press, but we can cut it.

Mix: Where do you think you'll be in
ten years?

Grundman: | have the feeling [ won't be
behind the board all the time. We may
begin to market the equipment we de-
signed because we have already received
inquiries about our equalizers from re-
cording studios. We may also put a cut-
ting room in some other city, like New
York.

Fulginiti: 1 think you can speculate,
dream and guess where you're going to
be, but it's hard to say. All I can say is |
focus one day at a time on what I'm do-
ing, andItry to dothebest I can, develop
my craft, learn all I can about it and pre-
pare myself for when the technology
changesto be right there and be ready t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>