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TUDER A820 SERIES

FUTURE TRANSPORT

--

Experience a tape transport ready for the balance of this millenium.

After spending a few minutes with the
A820 you'll know youTe in touch with to-
morrow. Here is everything you've ever

Jdreamed of in a production mastering ATR.
And then some.

For openers, note these features: Four tape
speeds. Reel sizes up to 14" Real time counter
accurate to fenths of a second. Advanced

phase compensation in all audio circuits. And,
of course. the massive chassis, rugged con-
struction and precision Swiss manufacturing
vou'd naturally expect from Studer.

And now for the unexpected. Inside the A820
you'll find the most comprehensive micropro-
cessor control systems ever put in an ATR — by
anybody. Mulfiple microprocessors govern all fape
motion parameters, switching functions, and au-
dio alignment settings. These innovations not only
provide unprecedented operating flexibility, but
also explain the A820°s uncannily smooth tape
shuttling and remarkable
editing efficiency. When the
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production pressure is on, the A820 be-
comes a joy and a lifesaver.

The A820 also ushers in a new era of user
programmability. In a matter of minutes, by
selecting from a menu of more than a dozen
operating features, you can tailor an A820

to meet any application. All primary and
secondary top panel buttons can be as-
signed to any desired function. You can
practically “redesign” your machine on a day-
to-day basis!

The A820 line has been augmented by the
addition of 12" two-track and center-frack time
code versions. Also, interfaces for control by ex-
ternal computers or video editing systems are
now available.

Call or write today for more information on the
new Studer A820. It can transport your facility into

the future.

Studer Revox America, 1425 Eim Hill Pike, Nashville, TN 37210 / {615)
254-5651 / New York (212) 255-4462 / Los Angeles
(818) 780-4234/ Chicago (312) 526-1660/ Dallas
(214) 943-2239 / San Francisco (415) 930-9866
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One focus of this issue is on studios of the Northeast U.S. In
addition to our always information-packed section of listings
(see location index on page 142), Linda Johnson checks out
growth trends in the region (page 116), and we offer an in-
depth look at two very different Northeastern facilities: Bears-
ville Studios (page 36) and Blue Jay Recording (page 134).

Digital recording is the subject of a special section that starts
with a separate index on page 43. Highlighted this time
around are several articles about sampling, including part
one of an exhaustive two-part piece explaining sampling bas-
ics by the always thorough and entertaining Larry Oppen-
heimer. In another article, Terry Fryer offers tips on building a
sampling studio, while Fairlight founcers Kim Ryrie and Peter
Vogel examine the phenomenon of the tapeless recording
studio.
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Whether you're recording original music scores, layering up
sound effects, or synchronizing to video or film for audio-post
sweetening, you need a tape recorder that’s built especially for
your new and exciting business. The MX-70 is the perfect
multitrack for the synthesizer oriented studio tied together
with MIDI.

The “70’s” three-way design gives you 7.5, 15 and 30 ips in a
1" 16-track, a 1" 8-track, or a 1" 8-track prewired for
16. (An optional 2" 8-track is also available.)
Noiseless, gapless, punch-ins and punch-outs
provide quiet, inaudible inserts into pre-

recorded program material. The MX-70’s wide
dynamic range makes for quiet, clean record-

ings. In fact, you'll find the “70” at 30 ips is so

quiet that noise reduction just isn't necessary.

And to complete this perfect package, you can

add an optional autolocator to the standard full
function remote for complete session control.

So if synthesizers with MIDI, or SMPTE with

film and video, is part of your business, check =

the specs and don't settle for less than the MX-70. Call your
nearest Otari dealer for “Technology You Can Trust”.

Otari Corporation, 2 Davis Drive, Belmont, CA 94002,
415/592-8311, Telex 9103764890

OTARI,
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FROM THE EDITOR

rom time to time, we
find ways to improve what we're doing here at Mix.
Recently, we've computerized our operation, we've
undergone a BPA circulation audit, and we've en-
larged our staff in order to serve you better. This
month we are doing some editorial tweaking that
we hope you enjoy.

John Woram has been a mainstay in the audio indus-
try for many years as engineer, author and educator,
and it is our good fortune to have him join us as senior
editor. A former editor of db magazine, John is a Fel-
low of the Audio Engineering Society, a previous
director of the Music Engineering Department at the
University of Miami, and an all-around good guy.
John's new column, "Basics,” discusses fundamental
audio concepts, showing how they apply to today's
industry, equipment and technology.

Another new appearance in this issue is Phil De Lan-
cie's column, "Aftermix,” providing a running com-
mentary on topics relating to record mastering and
manufacturing, tape duplication, CD replication, stor-
age and formats. Phil, a mastering engineer at Fantasy
Recording Studios, has asked me to invite those of you
out there involved in these areas to put him on your
mailing list for news and views.

Still more changes show up in Ken Pohlmann's depart-
ment. Our futurist and cognophile from just north of
the Bermuda Triangle has evolved his Audio Applica-
tions column another step into "Insider Audio,” which
will keep tabs on the latest audio developments and
offer a bonus service as the ad hoc clearinghouse for
industry speculation and scuttlebutt.

You'll be seeing a few more changes from us in the
coming months and we'd like to know what you think.
We depend heavily on your input, so please stay

in touch.

Keep reading, [ ™

[/

Pl

David M. Schwartz
Editor/Publisher



URRENT

AES Confers on
Television Sound

The Audio Engineering Society will
be holding their Fourth International
Conference, May 15 through 18 in the
Westin Hotel at Chicago’s O'Hare Air-
port, on the topic of "Stereo Audio
Technology for Television and Video.”
The conference will consist of tutorial
and new technology presentationsand
demonstrations, production cost/ben-
efit analyses, a look at present and
required standards, research into con-
sumer preferences and future direc-
tions. Twenty-three technical papers
will be presented at the conference as
well as special demonstrations of sat-
ellite up/down link stereo audio, broad-
casttelevision transmitter-receiverlink,
live stereo remote, analog and digital
post-production audio editing and
state-of-the-art consumer stereo audio/
video playback. Beyond the demon-
strations, no exhibits will be presented
at the event. For more information,
contact the AES at (212) 661-8528.

Philips/Sony Develop
CD Interactive Media

The CD-ROM has taken another
step in its evolution with the recent
announcement by Philips and Sony
of their jointly developed specifica-
tions for the audio/video applications
of the interactive CD-ROM. These new
specifications provide a complete for-
mat, called "CD Interactive Media”
(CD-I), which allows for full interactive
use of the CD-ROM in handling music,
sound, natural still and animated pic-
tures, graphics, computer programs
and computer data. The new format
will also enhance the capabilities of
home and personal computers with
easily accessible, high quality audio/
visual information. The two manufac-
turers feel that this development will
open the doorto "new forms of interac-
tive entertainment and education rang-
ing from songs with text and pictures to

talking dictionaries and encyclopedias.”

CD-lis designed with the same lev-
el of disc interchangability as in CD
digital audio, allowing any disc made
in accordance with the new specifica-
tion, as well as currently produced
audio CDs, to function with any equip-
ment based on the new format. Op-
tionally, players with built-in comput-
erinterface capabilities will be able to
act as peripherals to home or personal
computers.

Philips and Sony, who co-introduced
the Compact Disc Digital Audio sys-
tem in 1980, are currently circulating
the new specifications to manufactur-
ers and suppliers within the consumer
electronics and computer industries
to enlist their support for the format.
According to the CD Data Report,
"Prototype drives based on the (new
format) are not expected to reach the
market before late 1987. . . Philipsand
all the major Japanese CD manufac-
turers are expected to market CD-I
drives.”

High Definition
Television Update

The effort to develop a studio stand-
ard for high definition television (HDTV)
began in March 1983 when the Fourth
Conference of the World Broadcasting
Unions recommended that the nine
regional unions, representing all the
world's broadcasters, ". . .encourage
their members to carry out studies on
the preferred characteristics of a uni-
form world standard for a high defini-
tion television system.”

In May 1983, the Advanced Televi-
sion Systems Committee (ATSC) was
formedto . . .develop a national posi-
tion for presentation by the Secretariat
to the Department of State for purposes
of developing a United States position
within the Consultative Committee on
International Radio (CCIR) and with
other international organizations as
appropriate.” Membership in the ATSC
is open to all interested American par-

ties and itis currently comprised of 47
member companies and 12 observers.
The CCIR, whose membership is open
to any interested nation, began formal
studies of an HDTV studio standard in
September 1983.

The United States position was es-
tablished on March 19, 1985 when
the ATSC's High Definition Technol-
ogy Group adopted, by a clear major-
ity vote, a set of HDTV studio standard
parameters for transmittal to the U.S.
State Department. On April 3, 1985
the ATSC Executive Committee unan-
imously approved that recommenda-
tion. The State Department then called
together the U.S. CCIR National Com-
mittee that unanimously approved the
recommendation as the United States
position for the next meeting of the
CCIR's Study Group 11. At that point,
allinterested companies and countries
were provided the opportunity to be
aware of the proposals before the CCIR,
and to comment on them.

In November 1985, CCIR Study
Group 11, with delegates from over
50 countries, approved a Proposal for
a New Recommendation: Parameter
Values for Signal Generation in HDTV
Studios and for International Exchange
of HDTV Programs. The proposed rec-
ommendation has been debated and
approved in an international forum
and now awaits the final meeting of
the CCIR Plenary Assembly in May of
this year.

The Plenary Assembly can accept
orreject the Proposal fora New Recom-
mendation based upon the interests
and wishes of the 139 member nations
of the International Telecommunica-
tion Union. Similar attempts to achieve
international standardization of televi-
sion systems have failed at least twice
in the past. If a studio standard for
HDTV cannot be established at this
time, itis widely believed that multiple
de facto standards will emerge, there-
by foreclosing another opportunity to
establish a recommendation in this
area. |
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No matter what you're % zation for comprehensive signal  Sony’s more expensive portable mixers
recording in the field, from control and modularconstruction is readily apparent:
Shakespeare-in-the-Park A forreliability and easy mainte- The MX-P21 is portable, durable,
to“Dancing in the Dark,” ~ ek nance. Along with the phenome- and has an incredible array of features
you'll find a Sony portable %} nal sonic performance with for its size—including
mixer that brings the crea- ' which the name “Sony” has phono EQ, fader-start and
tive control and flawless  gydioquality isnolonger DEEN Synonymous for decades. cascade interface.
sonic performance of the confinedtothestudio. =~ THE 4-CHANNEL MIXER All of which makes the
studio to wherever you happen to be. . /1Y 1 choice between Sony and

The incredibly small and light MX-P42 j \ 2 any other portable mixer a

The big difference between the Sony lessens not only your burden. but the s simpleone.

MX-P61 and other studio-quality 12- complexities of field recording as well. % Just decide whether you
channel mixers is that the Sony can be That’s because each input incorporates H want all your location re-
tucked neatly into a small case and a fast-acting compressor/expander with cordings to be as good as stu-
carriedto any location—thanks m gain make-up control. Lo 2% MX-P42 " dio recordings.

to its switching power supply, *14 e=as . Soinput levelscan be 8ibs..100z. Or not to be.
transformerless design and, of 1160 ! preset separately, then For a demonstration or more infer-
course. the fact that it's made H maintained automat-  mation,call Sony in the North at(201)
by the company that’s best at R ically during recording.  368-5185; in the South (615) 883-8140;
making big things small. _ HIGH QUALITY Central (312) 773-6000; West (213) 639-

Itsmyriad professional fea- - ; FOR L.OW BUDGETS. 5370. Or write Sony Professional Audio
tures include transformerless, - The family resem- Products, Sony Dr.,
electronically-balanced inputs dB 10k Hz blance betweenthe 8-  Park Ridge. New S ONX
and outputs, complete equali- EQcharacteristics of the MX-P61. channel MX-P2l and  Jersey 07656. Professional Audio
©1985 Sony Corp. of America. Sony is a registered trademark of Sony Corp. Sony Communications Products Company,Sony Drive. Purk Ridge. New Jersey 07656.
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INDUSTRY NOTES

The Showbiz Expo, to be held May
30throughJune 1 at the Santa Monica
Civic Auditorium, near L.A,, is a busi

ness services trade show catering to
all aspects of the entertainment indus-
try. Exhibits include a wide range of
production and financial services, com-
puter hardware/software, and educa-
tional conferences and seminars. The
Expo targets producers, production
managers, business owners, studio
management and computer users in
video, film and music production. For
more information, contact Live Time,
Inc. (213) 668-1811...A private net-
work of studios across the country
have interconnected via the National
Public Radio Westar IV satellite. In-
cluded in this network are Sound-
wave Recording Studios in Wash-
ington, D.C, Waves in Los Angeles,
The Mix Placein New York, Streeter-
ville Studios in Chicago and Cook-
house in Minneapolis. Full spectrum
audio can be sent or received by any
of the studios...Linn Electronics,
which recently ceased operation at
their Tarzana, CA facility, hasarranged
for].L. Cooper Electronics to provide
updates and service for Linn products
...A petition is circulating to ask
NARAS to recognize the category of
Disk Mastering Engineer within the
Grammy Awards. For further infor

mation, contact either Greg Fulginiti
at (213) 461-2751 or Bob Ludwig at
(212) 541-5022. . .Bruel & Kjaer In-
struments, Inc. has announced the
appointment of Geoffrey Perry as
president. . .Music Graphics, Inc., a
newly established firm specializing in
music-oriented film production for tele-
vision and the home video markets,
has opened offices at Kaufman As-
toria Studios, 34-12 36th St., Astoria,
NY 11106. . .Klark-Teknik has ac-
guired miking console manufacturer
Dearden Davies Associates Ltd. of
[sleworth, England, which will con-
tinue to manufacture products under
their own name...Doug Johnson,
chairman of the board of directors of
The Droid Works (an affiliate of Lucas-
film Ltd. and Convergence Corpor-
ation), has assumed the post of acting
president of The Droid Works, follow-
ing the departure of former president
Robert J. Doris. Also at The Droid
Works, B. Morgan Martin has been
named product manager for the Sound-
Droid Digital Audio Processing Sys-
tems...Renkus-Heinz, Inc. has ex-
panded to a new manufacturing facil-

ity at 17191 Armstrong Ave, Irvine,
CA 92714.. .Richard Klender has
founded the Ventura County Pro-
ducers and Songwriters Guild, an
industry networking group that meets
the last Thursday of each month at
West Oak Recorders in Westlake Vil-
lage, CA. Call (805) 495-0606 for de-
tails...Soundcraft USA has named
Chafee Enterprises as representative
ofthe yearfor 1985. . .Rick Plushner
has been appointed western regional
manager/digital audio, Sony Profes-
sional Audio Division and Gary Ro-
sen has been appointed to a similar
position for the eastern region. . . An-
drew G. Da Puzzo has assumed the
position of national marketing man-
ager for video products at Agfa-Ge-
vaert. . .International Tape/Disc
Association is presenting its first "How
and Why Seminar” dedicated to im-
proving the quality of pre-recorded
audio cassettes May 12 through 14 at
the Clarion Hotel in St. Louis, MO.
Call (212)956-7110 for registration in-
formation. ..The Association of In-
dependent Commercial Producers
has established a Seattle Regional
chapter. Call (206) 281-8136. . .dbx
Professional Products Division has pre-
sented their Sales Representative of
the Year Award to Professional Au-
dio Associates Inc., of Burlington,
MA,; and Outstanding Achievement
Awardsto Sphere Associates, Reston
VA; William J. Ray & Associates, At-
lanta, GA; and LP Marketing, Oak-
land, CA. . .Statuto Advertising has
formed to assist U.S. manufacturersin
promoting their products through Eu

ropean media. For more information,
call (817) 894-6923. . .Michael Pet-
tus has been named vice president of
engineering at Convergence Corpor-
ation in Irvine, CA...Bob Bergfeld
has been appointed the national sales
manager of the electronics division of
Lenco, Inc. inJackson, MO. . .Sound

Over 4000
attended the
Montreux AES
show. More
details in the
June Mix.

Productions Inc. hasadded Pro-Serv-
ice, a repair facility, and moved into
larger quarters at 6021 Lyndale Ave.
S. Minneapolis, MN 55419...New
York City's Martin Audio has added
Gary Hall to the staff as sales engi-
neer and Tom Cabhill as senior tech-
nical service engineer...Adrian
Bailey has been appointed the new
sales and marketing director of DEC
Ltd. the English branch of the Mitsu-
bishi Pro-Audio Group. . .Lisa Wes-
ke has joined Tin Man Enterprises,
the St. Louis duplicator, as account
executive. ..One Pass Inc., in San
Francisco, has promoted Paul Rein-
hardttodirectorof sales, Karen Tezyk
to director of post-production opera-
tions and Amy Herndon to director
of advertising and public relations
.. .Bill Dykes has recently joined the
staff of Volunteer Record Pressing
and Music City Tape Duplicators
in Nashville, TN...Bernard H. Fry-
man has been named vice president
of marketing for Star Case Manufac-
turing Co. of Munster, IN...Philip
Lantry has been appointed regional
sales manager, professional products,
atAudio Technica. .. Pierce-Phelps
of Philadelphia, PA has opened a
branch office of their video systems
division at 928 Roland Dr,, Pittsburgh,
PA 15221, (412) 271.7603. . .Joseph
Tibensky hasbeen promoted to audio
products manager at the magnetic
tape division of Agfa-Gavaert, Inc.
...Klark-Teknik Electronics, Inc.
has appointed Marcus Johnson As-
sociates, Inc., of St. Charles, MO, to
represent the Klark-Teknik and Brooke
Siren product lines in Missouri, Ne-
braska, Kansasand lowa. . .Ken Fuijii
has been named manager/technical
services for TDK Electronics Corp.
...Chris Anderson has joined Pro-
duction Masters Inc., of Pittsburgh,
PA, as an audio engineer. . .

MIX VOL. 10, NO. 5
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€€t outperforms that
well-known console,
for much less money.??

Compare features, specifications, sonic pertormance
and dynamic automation options, and you'll agree. Key
features: Fully parametric EQ on ell 4 bands. Eight echo
cue sends. Dual stereo mix buses. 60 segment LED
meters with spectrum analyzer. 24 track monitor. from 20
to 60 inputs. Field expandable frame. Three levels of
automation options.

Typical performance: Transformerless +28 dB
outputs. EIN at — 129 dB. Output noise at —86 dB. IM
distortion at 0.02% with VCAs. Crosstalk at — 80 dB.
Wide band frequency response. Excellent RF immunity.

With prices starting at less than $50,000, it all adds
up to a professional studio console svstem offering an
unequalled performance/price ratio. Call or write for our Optional IDF Faders
comprehensive brochure.

Designed and built in U S.A.

A O MITSUBISHI PRO AUDIO GROUP

BIGITAL ENTERTAINMENT CORPORATION

Headquarters: 225 Parkside Drive, San Fernando, CA 91340 - Phone (818) 898-2341 = “lelex 311786
New York: Suite 1530, 555 W, 57th Street, New York, NY 10019 « Phone (212) 713 1600 « Telex 743547
Nashviile: 2200 Hillsboro Road, Nashville, TN 37212 « PLone (6151 298-6613

Canada: 363 Adelaide Street E.. Toronto, ONT. M5A IN3 « Phone (416) 865-1899

Euited Kingdom. 1 Fairway Drive, Greenford, MIDDX UB6 8PW « Phone (01) 578-0457 « Telex 923003
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The Flying Karamozov Brothers, interna-
tionally known juggling, magic and comedy
act, completed the soundtrack at OTR in Bel-
mont, CA fortheir new operetta, Lady Clown
...Impressionistic guitarist Eric Tingstad
has been working on his third LP at Triad
Studiosin Redmond, WA. Also, Steve Miller
was in for pre-production mixing and digital
transter fora new album project; Rick Fisher
engineer, Mike Tortorello assisting...At
City Sound Recorders (formerly San Fran-
cisco Sound Recording), Ronnie Montrose
and his band—including ace bassist Glenn
Letsch—cut tracks with engineer John
Cuniberti. Cuniberti also helped mix the
new Dead Kennedys record there.. .MCA
recording artists Taxxi were in at Prairie
Sun in Cotati, CA, working on new material
with Steve Fontano at the board...Rare
Silk was in Colorado Sound (Westminster,
CO) working on their next LP. Also in was
Flash Cadillac, who put the finishing touches
on some songs for their two latest albums. . .
At The Plant in Sausalito, The New Santana
Band put the final touches on their latest
album project, produced by Carlos Santana
and Chester Thompson. Maureen Droney
and Wayne Lewis cutthetracks.Jim Gaines
and Droney mixed the album. ..Constance
Demby, known for her incredible array of
instruments and musical textures, cut some
synthesized New Age music at Banquet
Sound in Santa Rosa, CA. Warren Dennis,
engineer, teamed up with Stephen Hill to
mix this extravaganza, entitled Novus
Magnificat.

At Sparrow Sound in Chicago, the vocal
group Colossal Nerve recorded an a capella
arrangement of " Thought About You” direct
to half-inch stereo at 30 ips, engineered by
Joanie Pallatto. . .BBC America/Epic Rec-
ords artists Smoke City dropped by Tone
Zone Recording in Chicago recently for
some re-mixes of tunes from their album re-
lease, I Really Want You, for 12-inch dance
and instrumental sides. . .Jim Kaiser & the
Aluminum Foilfinished up work ona demo
tape of rearranged standards and original
material at IVO Sound in Hastings, NE...
Motown recording artist Chico DeBarge,
brother of the DeBarge singing group, fin-
ished tracks on an upcoming project with
Tony Ray engineering at United Sound
Service in Detroit...Recording activity at
Gnome Sound in Detroit included Midway

10

cutting new product for D&B Productions,
with producers Bruce Nazarian and Duane
Bradley, Nazarian engineering. . . At Studio
A, Dearborn Heights, MI, r&b artists Steve
and Sheila Washington layed tracks on
their self-produced project, Eric Morgeson
engineering. . .Scottish rockers Nazareth
have been recording a new album at Pearl
Sound Studios in Detroit with producer/
engineer Eddie Delena.

Recent activity at Planet Dallas Studio in-
cluded Robert “Goodie” Whitefield pro-
ducing tracks for Southwest Experience Rec-
ords, Rick Rooney engineering...Good-
night Dallas played host to The Hooters
during their winter tour swing through Texas.
British engineer William Wittman recorded
guitar and synthesizer overdubs by The Hoot-
ers for the upcoming Patty Smythe album
on CBS records. Ruben Ayala assisted. ..
Producer Bart Barton of Lemon Square Pro-
ductions worked in Dallas Sound Lab's Stu-
dio A recording a single release for country
& western artist Billy Parker. Engineer on
the project was Bob Singleton...The Un-
sung Heroes were in working on an album
project with producer/engineer Phil York
at Crystal Clear Sound in Dallas. . .Reel-
sound's Austin-based remote trailer was
called to handle audio for the Anheuser-
Busch Music TV Festival at the Summitt in
Houston. Recording and mix sweetening was
handled by David Huff and Malcolm
Harper assisted by Mason Harlow, Billy
Myers, Brent Campbell and Gordon
Garrison.

At The Castle Recording Studio, Franklin,
TN, producer Jimmy Bowen cut tracks for
Roger Miller'snew MCA album and George
Strait's next LP with engineers Chuck Ain-
lay, Bob Bullock and Keith Odle assisting
...Ray Charles tracked at Eleven Eleven
Sound in Nashville with producer Billy
Sherrill and engineers Ron Reynolds and
Ed Hudson. Also David Allan Coe has been
recording there with the same team...At
Wally Cleaver’s Recording in Fredericks-
burg, VA, former Arttul Dodger quitarist Gary
Cox was in laying down tracks for some new
tunes he's working on with Peter Bonta en-
gineering. . .MCA Universal Studios teamed
up with Ron Rose Productions of Tampa, FL
to complete work for the upcoming NBC-TV

series Dalton-The Road Back network televi-
sion. Jim Howard, Shannon Stein, and Fred
Brodersen, actors for the series, were at Ron
Rose Productions for audio looping to picture
...Ella Brooks was in Memphis' Cotton Row
Recording recording an MCA publishing
song called "Sparks,” with Niko Lyras pro-
ducing. ..At Hummingbird Recording in
Melboumne, FL, No Dice finished recording
their firstalbum for Whistlefield Records. John
Foley engineered all the tracks and pro-
duced the record. . . At Wistaria Recording
Studio, Yorktown, VA, Cinnamon Records
wrapped upits first release, "Love Ain't What
It Seems,” on artist Lana Puckett. It was pro-
duced and engineered by Kim Person.

Remote Recording Services (Monsey, NY)
purchased "The Black Remote Truck” origin-
ally designed for N.Y. Record Plant Studios.
Phi] Gitomer, who had been in charge of the
truck since its construction, signed on as
operations manager of the remote division.
The truck immediately went to work on the
live television broadcast from Radio City Mu-
sic Hall honoring Martin Luther King, Ir....
Producer David Williams wasin Reel Plati-
num Studios (Lodi, NJ]) cutting tracks on
vocalist Mona Rae. Bob Allecca engineered
...Gwen Guthrie has been in EARS (East
Orange, NJ]) cutting tracks for her new LP
coming out on Polygram Records. Exchang-
ing engineering duties were Greg Mann
and Tom Zepp. Assistants on the project were
Tom Vercillo and Ernie Dimeo...At RPM
Sound Studios in New York City, Beat Ro-
deo recorded their next album for IRS Rec-
ords. Scott Litt produced and engineered
with Jeff Lippay assisting. . .The Corvairs
recorded their third record at Intergalactic
Music in NYC, produced by Keith Streng
and engineered by David Lechenstein. ..
At Secret Sound Studio in NYC, Hiram
Bullock produced Mike Stern and David
Sanborn...Secret Society Studios had
CBS/Profile recording artists Run DMC in
session with engineer Steve Ett working on
tracksfor theirthird album. . . At 39th Street
Music, NYC, Ashford & Simpson recorded
new tracks utilizing the Synclavier with Tim
Cox engineering and John Paul Cava-
naugh assisting. . . Artist Bootsy Collins was
in NYC's Quad Recording with producer
Bill Laswell recording four songs for his
forth-coming album on Arista Records. En-
gineering was Bob Musso, with Peter Sturge
assisting. . .Producer/arranger Peter Drake
was in Sound Heights in Brooklyn working
on a dance re-mix of Mikata's "Gang Gang
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Jan Hammer, composer and producer of the music for television's
MIAMI VICE and the hit album MIAMI VICE,
masters his music on AGFA PEM 469.

“When | go into the studio | know instinctively how my
music should sound. The tape | use has to have a com-
plete dynamic range in order to capture that sound
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know that what | hear in the studio is what I'm
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Dance.” Vince Traina, who recently engi-
neered the group's debut album, was once
again behind the board with assistants A bdu
Malahi and Anthony A. Barry...Cove
City Sound Studios, a brand new 24-track
Neve/ Studer facility in Glen Cove, NY
opened its doors this winter. The first sessions
were Naked City and Blank Verse, pro-
duced by Alan Landon and Mike Mitten-
berg. Clay Hutchinson was at the console
... At Evergreen Recording in NYC, Rob
Stevens was in producing the group Boy
Wander and solo artist Stuffy Shmitt. . . Wes-
trax Recording Studio, NYC, completed tap-
ing The Life and Times of the Swamp Fox
produced by Radio Arts, engineered by Jesse
Plumley...The past several months at Car-
riage House Studios, Stamford, CT saw such
varied acts as Al Di Meola, David Johan-
sen, Rick Derringer, L. Shankar, film scores
for Invasion U.S.A., Missing in Action I, Silver
Bullet and much more. . .At Inner Ear Re-
cording in Queens, NY, Khan Films Ltd.
has started scoring a new musical due for
release at the end of the year. The composer
Lalit is arranging the score. Engineering is
by Steve Vavagiakis, assisted by Matt
Schottenfeld.

AtThe Complex inL A, Studio C hosted Ry
Cooder on mixing the film score of the mo-
tion picture Crossroads. Cooder produced,
Mark Ettel engineered and Sharon Rice
assisted. ..Lots of activity at Capito! Re-

cording Studios in Hollywood, including
Miles Davis working with producer Tommy
LiPuma and engineer Peter Doell; George
Benson, working with the same team; and
Joe Cocker recording with engineer Wally
Traugott and various engineers. . . At Con-
way Recording in Hollywood, Burt Bacha-
rach and Carol Bayer-Sager finished their
cuts for MCA Records' Patti LaBelle. Mick
Guzauski engineered with assistance from
Daren Klein and Richard McKernan...
Bob Knox has been producing Don Gar-
ness at Lion Share Studio in LA.... At
Group IV Recording in L.A. Shadowfax
layed tracks for their new Windham Hill LP
with producer Chuck Greenberg and en-
gineer Harry Andronis, assisted by Andy
D’Addario. . .Restless Records recording
artists The Fibonaccis were in at Music
Grinderin L.A. with Ron Goudy producing
the film score for Terror Vision; and Capitol
Artists Missing Persons were in with pro-
ducer Bernard Edwards working on a new
album with Josh Abbey engineering...
A&M recording act Orchestral Maneuvres
in the Dark were in LA's Larabee Sound
working on their contribution to the sound-
track for Pretty In Pink. Tom Lord-Alge was
atthe board assisted by Sabrina Buchanek
...At Galaxy Sound Studios, Hollywood,
Dynasty collaborated with The Deele on a
song for their latest album project with Wil-
liam Shelby and Kevin Spencer producing.
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EngineerwasJon Gass. . .Producer George
Duke was in Mama Jo's, North Hollywood,
mixing his newest LP for Elektra Records
with engineer Mick Guzauski at the controls
and Steve Ford assisting. . . Activity at Ad-
vanced Media Systems in Orange, CA in-
cluded a single mix for Samson featuring
Iron Maiden vocalist Bruce Dickenson for
Capitol Records with Jo Julian and Bob
Brown atthe board. . . West Oak Recorders
in Westlake Village completed work on new
albums for Maranatha!/Word Records. Bill
Cobb recorded and mixed the new Tom
Howar album, called The Hidden Passage,
and a new Harlan Rogers/Smitty Price
album, both to be released on Compact Disc
aswell. Also, Christina Tanner was in finish-
ing new album vocals, produced by Richard
Klender.. .Producer/engineer Gordon For-
dyce was in Preferred Sound (Woodland
Hills, CA) working with Shay, a local rock
and soul band, on a six-song package. Bill
Thomas alsoengineered. . .Recently at Lion
Share(L.A.)producer Ron Nevison did mix-
ing on Heart's singles, with Mike Clink en-
gineering, Laura Livingston assisting...
Tierra was in cufting an album at Santa
Monica’'s Sound Solution, with engineer
Richard Jallis, second engineer Janine
Cirillo. .. Arista recording arists Krokus
were in LA's Cherokee Studios mixing
their album, Change of Address, with pro-
ducer Tom Werman. . .The Glendale-based
Truck mobile recording facility provided 24-
track recording interlocked to video for Aus-
tralian singer Jenifer Green. The shoot was
fora videodemo for Green. . . Activity at Mas-
ter Control in Burbank included Stanley
Clarke doing overdubs for his next CBS Rec-
ordsrelease. .. Randy Newman returned to
Amigo Studios(N. Hollywood)to record and
mix tracks for Three Amigos, an upcoming
Orion Pictures release. Mark Linett engi-
neered in Studio E on the 3M 32-track digital
system...Independent producer David
Kershenbaum wasin Ground Control stu-
dio in Santa Monica with Boomerang, form-
erly known as "The Coconuts” (of Kid Creole
fame).

Giant Sound in NYC has added some new
outboard equipment to its racks: two Draw-
mer DS-201 dual gates, a UREI 1178 dual
compressor/limiter and two dbx 160X single
compressor/limiters. Additionally, a Macin-
tosh 250 power amp was added for third
reference monitoring. ..The Rock Studio,
Norman, OK, has taken delivery of a new
32-input 24 subgroup mixer, and a new 24-
track recorder manufactured by ACES Ltd.
of England...Steve Lawson Productions
of Seattle has added a room to accommodate
its new advanced Kurzweil 250 digital sam-
pler. In addition to its three studios, the facil-
ity now has a separate room full of MIDI equip-
ment...Sound Impressions, Des Plaines,
IL, has added recording engineer Doug

Brandtothe staff. . . Along with the introduc-
tion of chietengineer Dave Slagter to Burna-
by, British Columbia's Inside Trak, there
have also been other major improvements,
such as, an isolation booth, a 12-piece set of
Ayotte custom drums with a five-piece Sim-
mons kit, new monitor amplifiers, and an ex-
tensive array of new outboard gear. . . Metro
Studios in Minneapolis, have brought in vet-
eran Jom Tucker as a partner and chief engi

neer, and installed $250,000 of additional
gear, including a Trident 80 mixing console,
and an Otari 24-track machine. . .Southern
Tracks Recording Studio in Atlanta has
made two appointments to its engineering
stalf, Russ Fowler and Greg Archilla. Chiet
engineer Fowler did stints with Stone Moun-
tain Music and Cheshire Sound Studios in
Atlanta. Archilla, assistant engineer, comes
from Reynolds/Perry, atalent booking agen-
¢y, and PM], an international management
company...Encore Studios in Burbank has
completed substantial facility renovations,
spearheaded by leading acoustical consul-
tants, Lakeside Associates. A new hardwood
floor replaced the absorptive, wall-to-wall
carpeting, and the walls and ceiling were
fitted with a fully motorized system of acous-
tic louvers. The Encore control room, original-
ly designed by Tom Hidley, was left virtually
intact...In House Studio in Cambridge,
MA, has installed a 32-input Audioarts con-
sole with a fader automation module, and a
16-track recorder. They also added a lot of
MIDI interfaceable equipment including six
synthesizers, three digital sequencers, and
three drum machines. . . Noted Nashville en-
gineer Mike Shockley has joined the pro-
duction statf ot Hayes Recording Studios
in Tampa, FL...Digital Recorders, a 48-
track digital recording studio designed by
Norbert Putnam opened in Nashville mid-

winter. Digital Recorders has a Sony PCM
3102 2-track open reel digital tape machine,
the first of its kind to be installed in a record-
ing studio anywhere in the world. The studio
also utilizes two Sony PCM 3324 24-track
digital tape machines and a Sony MXP-3000
mixing console. . .GRPRecords’ in-house stu-
dio (NYC) The Review Room has added a
Sony 1630digital processor and a Sony digi-
tal editor to enhance the company's already
burgeoning Compact Disc recording capac-
ity...Omega Recording Studios, in Rock-
ville, MD has purchased an Emulator Il syn-

thesizer and a Korg DW-8000 synthesizer,
capable of being MIDI'd to their Yamaha DX7
and MIDI Bass. ..Abbey Road Studios in
London has taken delivery of a Quad Eight
Westar console to replace the Neve currently
installed in Studio Three...The Studio of
Kansas City, MO, has opened the first 32

track facility in town. It features digital master-
ing and a 48-in Amek desk. . . Ayre Studios
in San Jose, CA, is under new management.
Jeff Sterling, who came from a management
position at K&K Music, has a background in
analog and digital synthesis and recording,
is now at Ayre and with him comes an Emula-
tor Il system and a complete MIDI system as
well.
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The digital effects.

If you want highly cost-effective, extremely
versatile digitil sound processing, vou may not need
anything more than the new SPX90 Digita’ Multi-
Effect Processor. Or want anything less.

Built into its rack-mountable chassis are 30
preset effects specifically designed to suit a wide
range of studio and live performance applications.
Everything from pitch change to a variety of echo,
delay, and reverb effects.

YAMAHA

All the preset effects have up to nine user-
programmable parameters. So vou can further indi-
vidualize them for your particular need and store
them in any of the 60 on-board RAMs for instant
recall using the front panel keys optional remote
control or footswitch.

The SPX90 offers MIDI-compatibility in-
cluding the ability to make program changes during
live performance via MIDI. Some effects can
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Without the expensive side effect.

even be actuated by a change in input level during
performance.

All this advanced technology wouldn’t be all
this affordable if it were not for the extensive use of
Yamaha-developed LSI’s. Using these LSI’s in the
SPX90 has enabled us to bring you uncompromised
sound processing capability at a very reasonable price.

So whether you're a studio or sound reinforce-
ment engineer, keyboard player, guitar player, bass

player, even home recording enthusiast, the SPX90
can add incredible creativity to your music. At a

very credible price.

See your Yamaha Professional Products dealer. Or write: Yamaha International
Corporation, Professional Products Division, PO, Box 6606, Buena Park, CA

90622. In Canada: Yamaha Canada Music Ltd.. 135 Milner Avenue, Scarborough,
Ont. M1S 3R 1. #Suggested U.S.A. retail price. In Canada, $1095 CDM.

€ YAMAHA
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INSIDER--AUDIO

WHATS DAL

by Ken C. Pohlmann

Insider Audio? What's that? It's my
new column, replacing Audio Appli-
cations, which joins Digital Discus-
sions in the vaults of immortal audio
journalism. Insider Audio is a new
approach to the familiar problem of

communicating new and meaningful
(e.g. profit-making) information via the
shortest and largest-diameter pipeline.
That's an important concern in the
audio industry, given the quickening
evolution of product development and
technique refinement. [ don't know
who said, "The more things change,

FIGURE 1 R-DAT data fields showing tracking correction blocks
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FIGURE 2 R-DAT data fields (288 bits)

the more they stay the same,” but he
sure wasn't a veteran recording engi-
neer, trying to figure out Macintosh
MIDI software.

The key ingredients in this column
will be information and change. Through
Insider Audio, I'll try my best to bring
you the information that's changing
the fastest, and explain itin terms that
arerelevant. New products, new tech-
niques, new theory, people with some-
thing to say, my personal speculation—
they're all potential candidates. The
only rule of thumb is: is it timely? In
the interests of expediency, I'll have
no qualms about going outon a limb
with unofficial info. However, I'll-use
my B.S. filter to selectively separate
the useful from the useless.

Finally, there'll be a special append-
ed ingredient—rumors. When there's
change in the wind, there's always
gossip at the office water cooler first.
In my quest to make you the first to
know, I've appointed myself chairman
of Audio Rumor Central. I'll gladly

Left channel

(odd)

Right channel
{even)

Left channel
(even)

16

FIGURE 3 R-DAT data distribution

identity block . "
sync ari data (PCM dala + parity) or subcode data
8 bt Gode L pted el 256 bit (32 symbol)
and confidentially accept any infor-
mation, rumors, heresay or gossip
Right channel (pertaining to the audio industry) that
(odd) you'd like to see printed. The corpora-

tion you save could be your own; the
corporation you ruin could be your
competitor’s. In addition to your secret
satisfaction, I'll send a special Mix
prize to the hottest tipster of the month.

Let's getto this month's topic. When
it comes to digital audio technology,
the professional tail no longer wags
the consumer dog. The economics of
digital technology dictates mass repli-
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cation of the integrated circuits and
assemblies to repay high development
costs. Thus professionals will wait until
digital systems have been developed
for the consumer market. The newest
example is DAT (Digital Audio lape).
Although consumer acceptance is un-
certain, manufacturers are forging
ahead, and a rotary head version, R-
DAT, should appear in stores within a
year. Simultaneously, you should ex-
pect pro versions. Most technical de-
tails of the new format have now been
standardized by the EIAJ.

As summarized in Table 1, R-DAT
standards call for four record/play-
back modes, and two playback-only
modes. The Standard record/play-
back, and both playback-only modes,
called Wide and Normal, will be stand-
ard onevery R-DAT recorder. All ma-
chines will have full digital inputs and
outputs. The Standard mode offers 16-
bitlinear quantization and 48 kHz sam-
pling rate. Both playback-only modes
will use a 44.1 kHz sampling rate. Get
the feeling that something is missing?
You're right. The format outlaws 44.1
kHz recording, thus you cannot digit-
ally record Compact Discs (from CD
players with digital outputs) or prere-
corded R-DAT tapes. In addition, every
recorder has a watchdog circuit which
prevents operation if any digital source
has been copyguarded. While this

puts the whammy on piracy, it also
creates a digital recorder with little or
nothing digital for the consumer to
record (more on this later), aside from
live digital recordings.

Three otherrecord/playback modes,
called Options 1, 2, and 3, all use 32
kHz sampling rates. Option 1 provides
two-hour recording time with 16 bit
linear quantization, a'1d option 2 pro-
vides four hours with 12 bit nonlinear
guantization. Option 3 provides four
channel recording and playback also
using 12 bit nonlinear quantization.
Despite their low fidelity, these options
are actually compatible with some-
thing, namely direct broadcast satel-
lite material, beamed earthside at 32
kHz. Fully digital recordings could be
made, if you live in the satellite’s foot-
print, in Japan, or parts of Europe. Not
available in the U.S.

Whatisan R-DAT good for? Whatan
analog cassette recorder has always
done—record from prerecorded or
live analog sources, or digital sources
converted to analog. Or play back
prerecorded digital tapes. In the Nor-
mal mode, prerecorded R-DAT tapes
will be duplicated in real time; as with
the record/playback modes, metal
particle tape will be used. In the Wide
playback mode, tapes can be dupli-
cated at high speed using contact
printing techniques identical to those

already used toduplicate video tapes.
A blank tape is fast forwarded with a
master tape; a focused magnetic field
atthe point of contact causes the blank
tape to assume the magnetic charac-
teristics of the original.

However, the resulting signal level
is lower than that from real time dub-
bing, thus the Wide mode requires a
track width widerthan the other modes
to compensate for the decrease in out-
put level. Track width is effectively
widened by increasing linear tape
speed 1.5 times. Playing time is re-
duced to 80 minutes. However, since
the recording square density is lower,
regular ferric oxide tape may be used
instead of metal particle tape, thus
further lowering dubbing costs.

Asitsnameimplies, the R-DAT bor-
rows a rotating head from video tech-
nology; this permits slow linear tape
speed, but achieves high bandwidth.
The R-DAT rotating drum has two
heads 180 degrees apart and a tape
wrap of only 90 degrees. Because of
low wrap, tracking stability is said to
be better than M-wrap and U-wrap
video systems. This should facilitate
design of portable and car R-DAT
players.

To help tape tracking, a sophisticat-
ed tracking correction system, along
with a good deal of tape areg, is em-
ployed. As shown in Figure 1, part of
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each data track contains tracking data,
labelled ATF. As each track is read,
the head overscans the track width to
read a small part of the adjacent tracks.
While reading the ATF portion of the
track, its intensity is compared to that
on adjacent tracks. A difference caus-
es the tracking correction servo sys-
tem to adjust the head accordingly.

The PCM audio data is recorded
with eight to ten modulation, and con-
tained in 196 blocks per track. Other
data blocks are used for subcode; as
on the Compact Disc, this data is used
for program timing, indexing, music
selection, etc,, as shown in Figure 2.
As with any video-based system, time
compression must be used to sepa-
rate the continuous input analog sig-
nal into video fields prior to recording,
then rejoined again upon playback
with time expansion to form a contin-
uous audio output signal.

To facilitate error correction, each
data track is splitinto halves, between
left and right channels, as shown in
Figure 3. In addition, data for each
channel is interleaved into even and
odd data blocks, one for each head. If
one head reads bad data because of
dirty tape or a tape defect, data re-
ceived from the other head can be B e e oo des . Eoch
u;ed to perform mterpolatpn on the Bepsute has 2 1-micron-hick
missing data. All of the data isencoded tianium membrane. ;
with Reed Solomon error correction /
code, as on Compact Discs.

R-DAT cassette sizeis 73x 54 x 10.5 PERFECT
millimeters, slightly more than half the
size of an analog cassette, uses 3.81 '
millimeter-wide tape, equal tothe 1/8- TR ANS PAR E N c Y.

inch tape used in analog cassettes,

The CU-41. The secret behind
its transparent sound is its double

and 13 micron-thick tape, equal to At last, a microphone It's the CU-41 two-way condenser (cardiaid)
that used in analog C-90s. that's good enough microphone, a remarkable instrument that gives
That's about the size of the R-DAT, = g g you perfect transparency: frequency response
but what about its chances for suc- for digital recording. s iatfrom 20 Hz to 20 kHz inherent noise level
cess? As we've seen, although the R- And super, of course, ? Iessc,;ttr]a:sfé dB, anc: ctignafm;: range |i1 1948
i igital i ne CU-41 is one of the first microphones in

e e i for analoQue' the world that will allow you to realize the full

uts and outputs, as well as analo o . ) ) ,
N 3 S potential of digital audio recordirg. And it will also, of course, give you truer ana

varle.tllle S ‘ﬁ‘)l kIl-{z sargplmtg fr(fequent- logue masters than you've ever had before. Over 100 compact discs and albums
cy wi . no .e .a S .m e ormg ! have been recorded with the CU-41. It's delivered unequalled performance in every
thuﬁs dlrect.-dlgltal copying of CDs will style from classical to pop. For more information contact:

be impossible. A pirate would have to

take an analog output from the CD LOS ANGELES: Audio Intervisual Design

1032 North Sycamore, Los Angeles. CA 90038 U S A

player and record that signal with the Tel (213) 653-0240 Tefex 315254 AID LSA
DAT, or wait until bootleg sampling NASHVILLE 3;“3'% SuoonlyPCo e Naamitel TS .
frequency converters appear. (Prob- UiA e
ably not a long wait) NEW YORK: Martin Audio Video Corp

While the R-DAT format's built-in 423 West 55th Street. Mew York, NY 10019 U S A
. Pails o Tel (212)¢ 5¢ ‘cex 971846
incompatibility protects the digital na- SILIZ12]54T°5800 Teexg9niBas

f d h C D. CANADA: Gould Marketing Inc

ture of data on the Compact Disc, and 8445 Cote de Liesse. Moritreal, Quebec H4T 1E5 Canada
prerecorded R-DAT tapes, and should Tel (514) 342-4441 Tevex 5824822 CA

please anyone making money from

prerecorded sales, it cripples the DAT I(

format; why should the consumer both- |San en |

er to buy a digital tape recorder if he Japan’s most original microphone maker
has nothing digital to record? Sure, U
it's digital, but aside from that, the for- Sole export agent Pan GOMMUNICAIONS, ine
mat offers little advantage. The analog 5-72-6 Asakusa, Taito-ku. Tokyo 111, Japan
cassette was a success because it of- Telex J27803 Hi Tech/Telephone 03-871 1370 Telefax 03-871-0169/Cable Address PANCOMMJFN
fered a combination of features not

present in any other format: it was
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recordable, portable, smaller and
more convenient than other formats,
and had potential for high fidelity. It
was an entirely new recording format,
a concept so strong that the cassette
has become the dominant format for
prerecorded music; when blank tape
sales are thrown in, the numbers are
staggering. The Compact Disc is an-
other example of an original product
destined to succeed; it incorporates
portability, convenience, robustness,
rapid access, and high fidelity.

The R-DAT does not offer a new
conceptin format. Aside from smaller
cassette size, and chance at higher
fidelity, it essentially duplicates the
analog cassette and thus must com-
pete head-to-head with the most suc-
cessful format on the market. It will
also suffer competition from the Com-
pact Disc; prerecorded tape will prob-
ably cost more than a CD, will not be
as robust, tape will wear out, heads
will wear out, and the hardware will
be more expensive, and not as porta-
ble. What does the R-DAT offer? Itis a
high fidelity sound carrier that is port-
able. But the analog cassette and Com-
pact Disc already fulfill those criteria.

Sure, the R-DAT is better than the
analog cassette because it is digital,
and it is better than the CD because it
is recordable. But does the consumer
really want a digital recorder? Specif-

ically, what is he going to record? If
he buys an analog prerecorded medi-
um like cassette or LP, what is the
advantage in copying it to a digital
medium? A cassette is already porta-
ble, and copying it to a digital medium
would not increase fidelity. And an LP
might as well be copied to analog tape
since it is cheaper than digital and
captures the LP's fidelity. And if he
buys a digital prerecorded medium
like CD, why bother copying it (via
analog conversion) to digital tape if
carand portable CD players are cheap-
er? Even if digital recordability is de-
sired, the write-once and recordable/
erasable CDs compatible with regu-
lar CDs have been developed.

Even though digital recordability
might not be thatimportant to the con-
sumer, R-DAT will probably succeed
in time, simply because it is a newer
technology supplanting an older one.
Meanwhile, perhaps the professional
will be the immediate benefactors of
all that R & D. Pro versions of R-DAT
are being prepared, and should sell
forless than $2000. Given two record-
ers and an editor, any studio can be
fully equipped for 16 bit quantization,
48 kHz sampling, digital recording.
The lack of 44.1 kHz recording capa-
bility is @ complete pain for making
CD master cassettes (or R-DAT master
tapes) but will be accommodated with

R-DAT OPERATING SYSTEMS SPECIFICATIONS

Number of Channels

Sampling Frequency (kHz)
Quantization Bit (Linear/Non-L)
Recording Line Density (kB/in.)
Recording Sq. Density (MB/sq. in.)
Transfer Rate (MB/second)
Subcode Capacity (kB/second)
Modulation Method

Error Correction

Tracking

Cassette Size (mm)

Recording Time (minutes)

Tape Width

Tape Material

Tape Thickness (microns)

Tape Speed (mm/second)

Tape Pitch (microns)

Track Angle

Drum Size (mm)

Drum Rotating Speed (rpm)
Writing Speed (meter/second)
Head Azimuth Alt. Tracks
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sampling frequency converters.
Even if the consumer rejects the
R-DAT (unlikely, I think), the profes-
sional will benefit from the resulting
dropin the price of digital audio tech-
nology. Specifically, every recording
studio will be able to afford digital re-
cording. PCM-F1 owners—move over.

Audio Rumor Central

Look for: Sony D-7 portable Com-
pact Disc player with AM/FM radio
built-in, VTRs with DASH format audio
tracks, and increased production at
Digital Audio Disc Corporation to 3
million CDs per month. Don’t bother
looking for: S-DAT. Most heroic job
change award: Roger Lagadec, who
trades chocolates for chopsticks, and
never ceases to surprise almost every-
body. Saddest rumor: Otari lost a ma-
jor bundle in a patent infringement
lawsuit. Most interesting infighting:
Sony’s complaints against Denon ad-
vertising for claiming to have invent-
ed digital audio. Or is it because of
Denon's rumored entry into pro dig-
ital audio?

Do you have information or rumor
for Insider Audio? Each month'’s hot-
test tip wins a special prize courtesy of
Mix. Contact Ken Pohlmann, Univer-
sity of Miami, PO. Box 248165, Coral
Gables, FL 33124, Telex: UOFMIAMI
CGCL or Mix at (415) 843-7901. N

: Recording and Playback Modes E Playback Modes E
: Standard : Option 1 : Option 2 : Option 3 } Normal |, Wide :
o2 2 2 4 42 2y
! 48 | 32 | 32 | 32 | 441 | 441 |
: 16L : 16L : 12NL : 12NL : 16L : 16L :
i 61.0 | 61.0 { 61.0 | 61.0 | 61.0 1 61.1 1
o114 ) 114 ) 114 ] 114 ) 124 | 76 |
: 2.46 : 2.46 : 1.23 : 2.46 : 2.46 : 2.46 :
1 2731 1 2731 1 1365 1 2731 t 2731 1 2731 |
: Eight to Ten Bit Modulation :
: Double Encoded Reed Solomon Code :
: Divided Area Alternate Tracking Fields :
| 73 x 54 x 10.5 1
! 120 | 120 | 240 | 120 | 120 | 8 |
1 3.81 | | 1
: Metal Particle : Ferric :
! 13+/-1 |
! 815 | 815 | 4075 | 815 | 815 | 12225 |
: 13.591 : 20.41 :
1 6 degrees, 22', 59.5" 16,23,294
: 30 mm - 90 degree wrap angle :
: 2000 : 1000 ! 2000 : 2000 :
1 3.133 1 1567 t+ 3133 1 3133 1 3129 1
I l
L )

+/-20 degrees
1

1 1
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o, is this column going to be

on audio nostalgia or audio
basics? Well, how about a little
of both? After all while the over-
cliched 'cutting edge of technol-
ogy keeps penetrating new fron-
tiers, the basic theories don't

change at all.”

22

Something 0ld,
Something New. ..

ﬁﬁ’%- . a -
At and &L SIS SRR R

['m staring at a blank sheet of paper
(that's poetic license: 'm actually peer-
ing into a monochrome screen). After
all these hours, it should be display-
ing the first of a long series of com-
plete articles on audio basics. But |
only see three sentences, so something
must be wrong.

The problem is, your editor (and
now, mine too) decided Mix needed
some entry-level material as well as
all the good stuff that you'll find else-
where in this issue. When the subject
of who could write it came up, it turns
out that Ken Pohlmann suggested me,
as one who knew a lot about the sub-
ject. Of course | was delighted, but
that was before | heard the rest of it: he
said | knew a lot about it since I'd
been trying to get started in the indus-

e

e

try myself for the last 25 years.

I protested immediately. "Hey, |
taught Pohlmann everything [ know."”

“We know,"” said the editor. "He said
it took you about three hours.” A lie of
course. It was more like five hours—
and even then 1 didn't tell him every-
thing. In fact, I left out quite a bit, in
case | evergot anotherchance to write
a monthly column somewhere.

Well the opportunity has come, and
I've grabbed it. Now all | have todo is
figure out how to get started. At the
risk of sounding like someone who is
dangerously close to being over the
audio hill, I'd like to startin reverse by
taking a quick backward glance.

By the end of the first half-century
of sound recording, magnetic tape
was the accepted medium, and every
major studio was using monaural Va-
inch tape recorders. But the studio
business as we know it today still did
not exist. The recording industry was
a handful of majorlabels, each with its
own in-house studio. There was no
such thing as the studio down the
block that could do it better, faster and
cheaper. And even if there was, who
would use it? An artist under contract
recorded at the company studio, and
was never seen in a studio belonging
to the competition.

In fact, and not that many years
ago, at least one group got, and gave,
a little grief after cutting their first al-
bum at a newly-emerged independ-
entstudio. The album was subsequent-
ly sold to, and released by, a major
label. The contract fine print obliged
the new superstars to do their future
work at the label's own studio. This
was understandable, since the label
was sitting on an expensive piece of
real estate which they had built for
just this purpose. On the other hand,
the group was coming down off a hit
record recorded elsewhere, and want-
ed to return to the scene of their first
triumph. The resulting altercation was
not pleasant. With a little wheeling
and dealing, some behind-the-scenes
negotiations and no end of bad feel-
ings, the group was finally corralled
into the company studio for the re-
cording, while some of the mixing
went on down the block at you know
where.

How time flies. A recent news re-
lease describes the installation of a
universal interface adapter at RCA's
Soundstream Digital Editing Suite. The

MIX VOL. 10, NO. 5



YOU VE NEVER HEARD
ATAD SPEAKER
AND YOU NEVER WILL.

With TAD speakers,
technicians get the
purest, most power-
ful reproduction
of sound in the
industry. And
nothing more.
Because the
TAD division at
Pioneer Electronics
prides itself on being colorless.

Our Professional Sound Lab insures the outstand-

ing quality of our products through a series of tests,
including Doppler lasers, holography lasers and
anechoic chambers. Products are also tested by
computer for phase uniformity, transient response
and frequency response. Then, using only the finest

materials available, every component is assembled
by hand, allowing for tolerances down to a millionth
of an inch.
At Pioneer, we put
so much more into
our TAD speakers,
they don't sound
like speakers at all.
For more infor-
mation regarding TAD
speaker components, please contact Mike Fidler at
Pioneer Electronics (USA) Inc.

Technical
lﬂﬂAudiu Oevices

Professional Products Division of Pioneer Electronics (USA) Inc.,
5000 Airport Plaza Dr., Long Beach, CA 90815. (213) 420-5700.
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first use of the new system was to edit
aMahlersymphony recorded in Vien-
na—by and for CBS Masterworks.

But back to those days of yester-
year. In the very late '50s, 2-track ma-
chines began showing up in the stu-
dios. [t wasn'tlong before a third track
and a new tape width (half-inch)
showed up. This made it a lot easier to
balance the soloist track against the
two orchestral tracks. This didn't last
long at all, for if you could put two
tracks on l4-inch tape, why not put
four of them on half-inch tape?

How High The Moon

Then someone named Les Paul said
something like "...better yet, how
about eight of them on one-inch tape?”
Fortunately for the rest of us, Les was
more of a musician than an engineer,
so he had difficulty following the "it
just can't be done” argument. Les
wanted it done, and so it was.

By the late '60s, the 16-track 2-inch
recorder was pretty much an industry
standard. In scarcely ten years, the
recording studio had changed almost
beyond recognition. For many of the
major-label studios, it was the end of
an era. They had made their fortune
by doing things the old-fashioned way.
But now there was a new-fashioned
way, and some of the old-timers hadn't
learned how to keep up with the chang-

"By mid-1986,

enough years
have passed so
that many
people making
their living in
the recording
industry have
never made a
non multi-track
recording. But
this is not quite
the same as
never having
flown with

Wilbur and
Orville.”

Channe! Two

QG-

Senaitivity

ing times. And that meant more than
using someone else's studio when con-
ditions warranted it.

And now, back to the present. By
mid-1986, enough years have passed
so that many people making their liv-
ing in the recording industry have
never made (maybe nevereven heard)
a non multi-track recording. But this
is not quite the same thing as never
having flown with Wilburand Orville.
Perhaps the Wright Brothers don'thave
anything toteach us about flying any-
more. But some of the pioneers in
audiodo have a few things worth pass-
ing on to the recording industry jet
set. For evidence, have a look at all
the folks who are just now getting
around to discovering stereo micro-
phone techniques. But every time
someone comes up with a new idea, it
turns out that Alan Dower Blumlein
patented it, about 50 years ago.

Unfortunately, Blumlein was forgot-
ten during the period when everyone
got infatuated with more tracks and
fixing it in the mix. Although there
were more and more tracks available,
there were never enough to allow two
to be used for something as unimpor-
tant as say, the soloist. We were all
living in the age of multi-track mono.
And many listeners were too young to
know what they were missing.

And now, digital! Nobody's too

Don’t Whistl

Wh11e
Work

VALLEY PEOPLE INC. -

You've heard it before, and that
ever-elusive whistle keeps coming
back. You've de-essed. And, now
there’s a “"hole” where there was supposed
to be a sound. Instead of pulling your hair,
why not pull out your trusty Valley Dynamic
Sibilance Processor and remove the whistle.

Previously, the solution was worse than the
problem. When you de-essed a sibilance
problem, the process left you with a hole in
the program material. Now, the Valley DSP’s
use new technology to process the sibilance
and remove objectionable whistles, while
leaving the program material intact.

With the Valley DSP's you have two alter-
natives to de-essing and one proven solution
to whistling. Call your Valley dealer tor a
demonstration.

VALLEY PEOPLE INTERNATIONAL C/O Gothcm, AG, Regensdorl Swltzerlcnd * Telex 59222 gothm ch, Tele 0041 1-840-1044
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young to have not seen the first re-
views. Although critics can usually
be depended on to distrust anything
new, much of what was said had valid-
ity. At last we could all hear just how
bad some of our recording techniques
really were.

OK, sothat's unfair. The techniques
were developed to suit another medi-
um and some are simply not appropri-
ate anymore. And so it became time
to go back and re-examine our ways
of doing things. Once again we see
the industry being separated into two
camps. This time around the old-timers
can't figure out how Telarc gets so
many awards.

So, is this going to be a column on
audio nostalgia or audio basics? Well,
how about a little of both? After all,
while the over-cliched “cutting edge
oftechnology” keeps penetrating new
frontiers, the basic theories don't
change much at all. But then, neither
does the law of gravity and some of
the other foundations of the space age.

Qops, ljustdated myself again. The
space age was yesterday. Today we're
supposed to be living in the informa-
tion age. That last sentence makes a
good place to begin a digression: in-
formation is a two-way process (I sup-
pose | should say, is a bi-directional
bus). In order to effectively pass out
information, there’s nothing like a lit-
tle feedback (positive or negative) to
know what sort of information is need-
ed. From conferences and seminars
here and there, I've picked up some
ideas about what's of interest and what
isn't, and what should be covered even
if it's not the least bit interesting. But

the Mix readership isa new audience

for me, unseen and so far, unheard.
And there's nothing like a little audi-
ence reaction to keep things moving.
For more on this subject, refer to John-
ny Carson on any off-night. But now,
back to the original digression.

I'm a mic freak. After years of trying
this one and that, | had my own ideas
about how to record just about every-
thing. [ had my own list of favorites,
modified somewhat to suit the music
and the musician. But I was once
asked what happens when the out-
puts of two of my old favorites are
combined, with one output being out-
of-phase.

Of course [ knew it depended on
their relative orientation: facing in the
same direction the outputs cancel,
while back-to-back creates a figure-
8. But what happens if the mics are
angled at say, 53.8 degrees? What is
the resultant pattern?

For me atleast, ittook a little comput-
er time to figure it all out. Since then,
I've been boring everyone who will
listen with the results. But now with
renewed interest in stereo miking

MAY 1986

techniques, such questions are no
longer just another form of trivial pur-
suitin the studio. If you haven't got the
bucks for a good stereo microphone,
you can temporarily create one—per-
haps with two mics already on hand.
Or, you can whip up a cardioid mic
that is totally dead in the rear, using
just about any {wo mics that are
convenient.

The answers to the 53.8-degree
question, and to the method of creat-
ing stereo, or just about any other pat-
terns, from a pair of mics, come easily
to anyone who has taken the time and
trouble to wade through some of the
less-than-thrilling mathematics of the
microphone. It's not the sort of thing
you would want to do in the middle of

a busy session—atleast notif you want
to remain busy in the future. But a
little up front homework will make it
all seem easy, and may even wind up
being useful some day when you're
caught in an unexpected situation—
which is just about every day in most
studios.

Stop looking ahead: the answer is
not in the nextfew paragraphs. In fact
it's going to take at least a few columns
to get to the bottom of this. Some of it
will be dull, some historical and per-
haps some will be both. For those inter-
ested in learning or re-learning some
of the basics, | hope it will be worth-
while sticking around. For the others,
goread Pohlmann and find out what's
really going on out there. [ |

The building of Mad Hatter Studios is the
realization of an old dream of having a place

where musicians could make music in a free,

casy atmosphere

Our technical concept is: clarity of sound-

Our musical concept is: the artist’s vision realised ™

- Clill Gra.

CONTACT RON MOSS, STUDIO MANAGER - BERNIE KIRSH CHIEF ENGINEER
MAD HATTER RECORDING STUDIOS. 2638 GRIFFTH PARK BOULEVARD, LOS ANGELES. CALFORNIA 90039 (213) 864-5760
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STEVE LILLYWHITE

o

From Ultravox to the Stones

by Paula Parisi

Mertion the name Steve Lillywhite
at your next trade mixer, and you'll
likely hear phrases like “brilliant,”
"boomingdrums,” “demanding,” and
“self-indulgent” sho! off in rapid suc
cession. Speculation about this young
British producer abounds. He's tem
permental, so it goes, but precociously
talented. He astonished members of
the trade by landing behind the board
of the Rolling Stones’ latest album,
Dirty Work, making him the first full
fledged producer the band has taken
on in over ten years. Pale, thin and
possessed of enough devil-may-care
charm to be a Stone, Lillywhite spent
the better partof 1985 with the group—
first at Pathe Marconi Studios in Paris,
later in New York. Other projects of
the last few years include albums by
Big Country, Simple Minds, U2 and
Peter Gabriel.
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At 30, Lillywhite has been produc-
ing records 13 years, since netting his
first pro credit at the age of 18. He cut
his teeth in the recording studios of
punk era London, where he inven‘ed
a style for himself by experimenting
with in-groups of the moment—XTC,
Ultravox, The Psychedelic Furs. His
big, booming drum sound has been
widely imitated. Through allits striking
incarnations, what has the Lillywhite
moniker come to mean? "I means,
when you see his name on a record,
youlisten toit,” as one metropolitan D]
put it. Working non-stop since he
signed on as producer for his first LP
in 1974, Lillywhite is finally taking time
oft to share his new found success
with his wife, singer/songwriter Kirsty
McColl, who penned the Tracy Ullman
hit, "They Don't Know About _ove,”
and young son Jamie (making very
promising sounds with his xylophone,
we're told). Lillywhite took time out to
sip champagne with Mix while re-

working the Stones' first EP singles at
Right Track studios in New York City.

Mix: After really establishing your
sound with U2, what made you move
on?

Lillywhite: It was great working with
U2. Tthink Bonois truly one of the best
singers in the world. He also writes
some of the greatest lyrics. However, |
don't think it's advisable for a produc-
er to form a safe association with any
one group. You become identified with
a particular sound and that can be
limiting. You get predictable. You fall
into patterns. Bands tend to fall in and
out of favor. Producers can generally
weather the trends better if they don't
become typecast.

Mix: It's true you ran a stick through
the spokes of a spirning bicycle wheel
and broke glass at the bridge of " Will
Follow.” Any special effects on Dirty
Work?
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Lillywhite: Yes, we used artificial re-
verb (laughs). You've got to cater to the
strengths of whatever clients you're
working with. ] thought that the strength
of a Rolling Stones record would be to
get it good and powerful and upfront.
I produce all different sorts of music,
and I'd like to think that I can take
whatever project I'm offered and bring
out what is best in that music rather
than put my own stamp across it.

Mix: How would you define a produc-
er's areas of responsibility on a par-
ticular project?

Lillywhite: Funny you should ask. At
Right Track, where we did the mixing
and overdubs, there was this room
with a telephone and a conference
table right next to the control room,
and it's called "the producer’s room,”
which is typical, really. I happen to
think a producer belongs behind the
board, not off somewhere wheeling
and dealing on the blowerall evening.
Of course, there are those who would
disagree.

Mix: To whatdegree did your authority
actually extend on this record? Did
you ask The Rolling Stonesto change
arrangements and things?

Lillywhite: Of course (laughs). That's
a producer’s job. I didn't go around

'l saw more of
the Rolling
Stones while we
were working
on this album
than I did of my
wite, and I know
the same is true
of them and
their spouses.”

saying “play this chord, play that
chord,” and I'd certainly never ask
them to change alyric. If | was a song-
writer. . .well, I'd be an artist myself.
But it's bloody rubbish trying to tell

someone what is and what is not a
commercial lyric. That's slightly over-
stepping the bounds. On this project—
and | guess it's no secret—there was a
certain amount of tension among vary-
ing parties, so an important partof my
job was to keep things running smooth-
ly, making sure things clicked. It was
kind of like a Henry Kissinger role—
the great diplomat. But you know, that
element of tension can be good in a
way, and is not to be discouraged en-
tirely. It produces energy that can be
channeled creatively.

Mix: It sounds like it was a great work-
ing relationship.
Lillywhite: Yes, well, it's like any other
relationship. When you're around any-
one that much, it's bound to get a bit
dodgey at times. Like a family, you
know, the little day to day difficulties
..I certainly saw more of the Rolling
Stones while we were working on this
album than I did of my wife, and 1
know the same is true of them and
their spouses.

Mix: It must have been a challenge to
keep things in perspective, especially
when you've got three guys who all
want to play bass on the same track.
Lillywhite: Yeah, we were pioneering
a new recording technique—"bass-
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In pro-audio,
the edge is a comb/nat/on
of talent and technology.

D31 DIGITAL REVERB SYSTEM

O FULL 16-8IT TECHNOLOGY/14KHz BANDWIDTH
& FULL FUNCTION REMOTE CONTROL INCLUDED
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Remote Control
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Our brand new software based
DR1 Digital Reverb has 16-bit

technology and 14KHz bandwidth,
giving you wide dynamic range and
frequency response. This range and

response result in high definition
performance.
Couple this technology with the

convenience of full function remote

control, over 100 user presets and

full MIDI capability. Add your talent

and you've gof the edge in high
definition.

And that's not all. We've gone
several steps beyond by providing
stereo in and out with full mix
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control
and our famous FIR
programs so that all the sound
you're looking for can be realized.
There's one more thing. Our
powerful software is updateable.
That means when you buy a DR1
today, you won't lose your edge
tomorrow.

AT
Applied Research & Technology Inc.
215 Tremont Street

Rochester, New York 14608
(716) 436-2720
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AUDIO CONSOLE DESIGN

by Colin Sanders, Douglas Dickey
and Chris Jenkins

Editor's Note:

Several months ago, British console
manufacturer Solid State Logic pub-
lished a report to the recording, post-
production and broadcasting indus-
tries on "The Future of Audio Console
Design.” The report was designed to
help establish a broader dialog be-
tween the purchasers and users of
advanced control room equipment
and those involved in its design and
manufacture.

Although based on SSL's own re-
search and observations about these
matters, the material in the report is
non-product specific, addressing is-
sues of universal concern to the pro-
fessional audio community. For this
reason, the editors of Mix have decid-
ed to republish this report in its entirety
over the next several issues.

Qur thanks goes to Solid State Log-
ic for permission to reproduce this
material and for their assistance in
preparing the manuscript for these
installments.

INTRODUCTION

The central objective of audio con-
sole design is to develop systems that
efficiently serve the creative and tech-
nical needs of the audio production
industries. Generally, the future goals
that the industry has set for console
manufacturers are both clear and
demanding:

* Perfect the audio performance.

¢ Increase the number of
available inputs and outputs.

* Reduce the physical
dimensions.

¢ Extend the creative capabilities
afforded by the device.

» Extend the flexibility of the
device to serve a broader
range of applications.

¢ Devise systems that are easier
and faster to learn, operate and
maintain.

¢ Improve reliability and
standardization.
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The central issues of
future console design
are the physical
separation of the
hardware, and the
reliability and
sophistication of the
data networks and
software that
integrate the
resulting systems.

* Reduce obsolescence.
* Realistically optimize the
cost/performance ratio.

It is relatively easy to implement
advances in any one of these areas-
oreven in combinations of two or three
areas—providing that it is acceptable
to do so at the expense of other per-
tormance aspects. In a limited number
of specific applications, this may be
the case. But generally, the require
ment for future devices is that they
must af least maintain the present per-
formance standards achieved by con-
temporary analog consoles in all of
these areas, while introducing any ad-
ditional benetits that may be afforded
by new concepts and technologies.

This comprehensive requirement is
whatthe artof console building s real
ly allabout. The way in which the con
sole designer handles each aspect
may have far reaching implications
for every other aspect.

This report is primarily concerned
with the ways in which various ap-
proaches affect that critical balancing
act. The discussion encompasses
standard analog consoles, fully digital
systems and various interim stages. It
is broadly organized into four sections:

 Audio Processing
(Analog and Digital)

* Controls and Displays

 Control Computers

* Automation and Storage

These subdivisions are more than a
convenient device for managing the
subject matter. The central issues of
future audio console design are the
physical separation of the hardware
used to accomplish these functions,
and the reliability and sophistication
of the data networks and software that
integrate the resulting systems.

AUDIO PROCESSING

One of the difficulties in discussing
audio console design is that new con-
cepts and new technologies have gen-
erated a new and largely unfamiliar
vocabulary. To help alleviate this prob-
lem, any generally unfamiliar terms
used in this report will be explained
when they first occur. It is necessary
to start with several definitions:
Audio Processor: In the context of
this report, an audio processor is a
device used to switch and/or modify
audio information. An analog audio
processor handles this information in
the form of analog audio signals; a
digital audio processor handles it in
the form of digital codes.
Control Set: A control set consists of
one or more controls used by the
operator to instruct an audio proces-
sor. It also includes any directly relat-
ed displays used to indicate control
value or position. For example, a con-
trol set might consist of a rotary knob
with a pointer, surrounded by num-
bers; or a pushbutton with an LED
indicator or alphanumeric readout. It
might consist of a touch screen, or an
illuminated keypad, or any cther con-
trol/display combination.
Programmable: An audio processor
is said to be “programmable” if it is
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Funny, It Doesn't
Look Like A Mixing Console.

Or a synchronizer. Or even a splicing
block. But the new CASS 1 Computer-
Aided Sound System lets you edit and
mix like never before.

With a powerful computer that
provides you with both audio console
fader automation and computer-
assisted audio editing for film and tape.
All'in one system.

CASS 1 lets you breeze through
mixing and editing with innavative new
features like up to 32 automated faders
and 4-band parametric equalizer
modules.

And to help you integrate the raix
to the picture, the system accepts and
generates CMX's Edit Decision List

with SMPTE time code, which auto-
matically remembers all editing
infermation.

CASS 1 also remembers the initia!
mix, and then allows you to selectively
update fader posizions for up to
100 mixes.

CASS 1lets you simultaneously
control up to 6 ATRs and 14 other
sources, right from the keyboard. So
you can mix your entire soundtrack
with more piecision and creativity than
ever before. Using only one operator to
control the entire system.

For more information on CASS 1
call us at 800/932-3400 (outside
California), 800/982-3400 (in Califor-

niaj or 408/988-2000 (outside U.S).
CMX Corporation, 2230 Martin Ave.,
Santa Clara, CA 95050.
TLX: 910 338 2175.

CASS 1 Computer-Aided Sound
System. It doesn't look like a mixing
console because it's o much more.
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capable of being remotely controlled,
rather than being dependent on me-
chanical linkage with its control sets.

This last term is very important. The
FET switches already used in most
analog consoles are programmable
devices. The VCAs and servo-motors
used in fader automation systems are
also programmable devices. However,
the majority of variable functions per-
formed within analog consoles are still
dependent on mechanical links be-
tween their control sets and audio
processors.

Complete freedom from this restraint
is a prerequisite for substantially ad-
vancing state-of-the-art. The develop-
ment of a flexible and fully program-
mable audio processing architecture
isan essential key to the future of audio
console design. From this understand-
ing, we can proceed todefine the three
broad categories of audio console
architecture:

Standard Analog Console: A con-
sole employing analog audio proces-
sors in which the majority of variable
functions (panning, equalization, and
gain or level controls other than fad-
ers) are not programmable.

Fully Programmable AnalogConsole:
A console employing analog audio
processors in which all switching and
variable functions are programmable.
Digital Console: A console employing
all digital audio processors. It is impor-
tant to note that digital audio proces-
sors are inherently programmable.

The numerous variations on these
three themes will be discussed in later
sections of this report. At this point, itis
necessary to briefly address only two
of these variations, to further clarify
the meaning of programmability.

Programmability

"Programmability” should not be
confused with "automation.” In order
to automate a function, a programma-
ble audio processor is required—but
increased automation is only one of
the potential advantages of a fully pro-
grammable audio processor. Program-
mability should also not be confused
with "assignability,” which is a philos-
ophy of control presentation in which
common functions can be assigned
to a single control set, or single control
sets can be shared between diverse
functions. This concept can be ex-
tended to provide more functions in
less control area. While assignable con-
trol surfaces require programmable
audio processors, they are just anoth-
er one of many possibilities that pro-
grammability creates.

The main advantage of programma-
bility is that it eliminates the need for
mechanical linkages between the con-
trol sets and their audio processors.
Programmability thus promises an un-

30

The practical
realization of a fully
programmable audio

processor for use
in professional audio
consoles is
an international
priority.

precedented degree of freedom for
the console designer. Entirely new
types of controls and indicators may
be used. Control and display layouts
can be optimized strictly for ease of
operation and maintenance, without
concern for behind-the-panel physi-
cal restrictions normally imposed by
mechanically-linked audio processing
components.

Forthese and other reasons, the prac-
tical realization of a fully programma-
ble audio processor suitable for use in
professional audio consoles is an in-
ternational priority.

Analog or Digital?

Digital audio processors are, by def-
inition, inherently programmable. This
would seem to be a great advantage.
However, digital audio itself is still in
itsearly years. Particularly in the con-
text of audio console requirements,
the present level of digital audio proc-
essor development poses considera-
ble problems. Concerns about cost,
reliability, serviceability and audio per-
formance have, to date, limited the
acceptance of digital console technol-
ogy within the professional community.

As a result, attention has naturally
been turned to the development of a
suitable fully programmable analog
alternative. This is an appealing idea.
Drawing on many decades of continu-
ous development and evolution, the
circuitry employed in standard analog
consoles is capable of an extremely
high level of audio performance, relia-
bility and functional sophistication. It
seems logical to explore the possibility
of retaining these advantages and
economically coupling them with the
promises of programmability.

Asstandard analog technology is a
common reference point for most read-
ers, this report considers the issues of
programmable analog audio proces-

sors first, and digital processors sec-
ond. It then goes on to discuss the
control surface requirements implied
by programmability, regardless of the
audio processing choice.

PROGRAMMABLE
ANALOG SYSTEMS

While standard analog consoles are
not fully programmable, they have a
number of advantages to offset this. In
comparison with theirdigital and fully
programmable analog counterparts,
they are relatively inexpensive. They
are easy to service, and can be readily
modified in the field. They consume
less power, generate less heat and are
highly reliable. Thousands of mixing
engineers are familiar with their oper-
ation. Finally, standard analog circuit
design is a mature science, providing
superb audio performance and sub-
stantial creative flexibility.

Standard analog doeshave its draw-
backs, however. The industry’s need
to handle greater numbers of inputs
and outputs with more creative signal
processing capability represents the
greatest challenge. Because standard
analog audio processors require me-
chanically linked control sets, this re-
guirement translates directly into larg-
er control desks. Beyond a certain
point, this poses problems for the con-
sole operator, the acoustic designer
and the space planner that cannot be
solved by traditional means. This is
particularly true in mobile audio en-
vironments.

The desire for greater automation
capability is another challenge. The
standard analog console relies on two
basic building blocks—the switch, and
the variable resistor. To achieve com-
plete automation, programmable equiv-
alents must be found for both of these
elements.

Switching Functions

Some programmability already ex-
ists in many standard analog consoles.
Early consoles that used relays to trip
a number of switches in response to
the manipulation of a single switch
were, in those aspects, programmable.
When reliable and sonically accept-
able FET switching became available,
the circuit designer no longer had to
be concerned with the magnetic radi-
ation of relays or their comparatively
large size, and further programmabil-
ity became practical. The master status
switching provided on most multi-
track mixing consoles in an example
of this.

Reductions in the cost of logic, and
miniaturization made possible by thin
and thick film hybrid technology, have
completed this evolution. A program-
mable alternative to the simple me-
chanical switch now exists in a pack-
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age that is sufficiently small, reliable,
cost-effective and sonically acceptable
forlarge-scale professional audio use.
Today, it is possibie and practical to
build analog audio consoles in which
all simple switch functions are both
programmable and automated.

As the majority of front panel con-
trols on a standard analog console are
switches of some sort, it might appear
that the industry is already more than
half way towards the development of
a fully programmable analog audio
Processor.

Voltage Control of
Variable Functions

To achieve full analog programma-
bility, it is necessary to find some
means of either remotely controlling
variable resistance devices, or to de-
velop a programmable replacement
for them. To a limited extent, both ap-
proaches have been successfully im-
plemented by a number of manufac-
turers as part of their dynamic level
(fader) automation systems.

In these systems, control manipula-
tion by the operator outputs a control
voltage. This voltage may be converted
into digital form for storage and modi-
fication by an external automation com-
puter (and then re-converted to analog
voltages), or it may be applied directly

to “remote control” the variable de-
vice used to accomplish the audio
processing.

Inone approach, the control voltage
is used to instruct a servo-motor that
moves the fader knob and its wiper,
which are still mechanically linked
with a variable resistance audio track.
This is an example of remotely control-
ling the variable resistor, rather than
replacing it with a programmable
device.

In the other approach, the control
voltage is used to instructa VCA (volt-
age controlled amplifier) that provides
the desired gain manipulation. In this
approach, the fader knob is no longer
mechanically linked with the audio
processor it controls. This is an exam-
ple of replacing the variable resistor
with a programmable device.

As a solution to the present need for
dynamic fader mixing automation,
both of these approaches have gained
widespread acceptance. Certain other
functions, such as auxiliary sends,
might also lend themselves to either
of these approaches.

However, standard analog multi-
track consoles may have as many as
56 or more primary channels, each
having as many as 30 or more variable
functions per channel in addition to
faders. Many of these functions are

accomplished by rotating knobs that
are linked with continuously variable
potentiometers. In comparison with
either voltage-controlled amplifiers or
servo-motors, thisis a highly compact,
reliable and inexpensive arrangement.

The costsinvolved in replacing each
of as many as 1600 or more standard
control sets with VCA or servo-motor
technology is staggering. Reducing
the number of front panel control sets
through some method of sharing has
a negligible affect on this cost, as one
programmable device per function is
still required within the audio proces-
sor itself.

Moreover, many of these variable
functions involve more than simple
level control—they require the control
offeedback around an amplifier. Prob-
lems involving control range stability
(VCAs) and repeat-accuracy toler-
ances (servos) severely restrict the
usefulness of either substitute in such
arrangements.

Designs reliant on vast quantities of
either voltage-controlled amplifiers or
servo-motors pose myriad additional
problems. Analog-to-digital and digi-
tal-to-analog control conversion, elec-
tronic and mechanical noise, the phys-
ical size of the components and their
required support circuitry, routine
maintenance and alignment require-
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