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The hardware is typically Studer.
The software is simply astounding.

The transport mechanics in our new
A820) Analog Master Recorder are
solid, stable, and precision-crafted
in the Swiss tradition. That'’s all typ-
ically Studer. What's new is an in-
genious network of scftware-
controlled operating systems.
Future Perfect. The A820 1s de-
signed to meet the demands of to-
morrow’s computer-controlled audio
production facilities. Multiple on-
board microprocessors control all
operating sub-systems, including
capstan drive, spooling motors, and
audio parameter settings. Most op-
erating features are user program-
mable, allowing you to tailor an A820
to your exact needs in a matter of
minutes. If your needs change, you
simply re-program your features.
Also, virtually every operating fea-
ture of the A820 may be accessed
and controlled through an optional
RS232/R5422 serial data port.
Gentle on the Wind. The A820
handles your valuable tapes with kid
gloves. The DC capstan motor starts,
following a defined ramp, only after
the pinch roller is engaged. A closed

loop servo system monitors tape
tension and reel inertia to provide
optimum acceleration and braking.
Both tape tension and tape winding
speeds are user programmable.

The Wheel Thing. The A820's
dual thumbwheel shuttle/edit con-
trol makes tape-cut editing a breeze.
One wheel fast winds tape in either
direction at increasing speeds while
the other precisely positions tape for
the edit.

Also Noteworthy. The A820 in-
corporates Studer’s new generation
of phase compensated audio elec-
tronics, available with either trans-
former or active balanced inputs and
outputs. In sound quality, the A820
takes a quantum leap ahead of re-
corders made just a few years ago.
Options for the A820 include a cen-
ter-track SMPTE time code channel
and test generator.

The Payback. The “hardware” in
the Studer A820 is made to give you
dependable service for years to
come. That's the Studer tradition.
Plus, with its advanced software, the
A820 also does more different jobs,

Circle #0011 on Reader Service Card

gets more jobs done in less time,
and produces sonicaily superior re-
sults. That's the bottom lire in any
upgrading program.

For more information on the new
A820 Analog Master Recorder, please
contact: Studer Revox America, 1425
Elm Hill Pike, Nashville, TN 37210;
(615) 254-5651.

STUDER
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tours of recent years was
surely Prince’'s mammoth
“"Purple Rain” trek across
America Volumes have been
written about those concerts
and the surrounding hoopla,
but ‘or the first time any-
where, Mix’s George Peter-
sen examines the audio side
of that tour through detailed
discussions with two of
Prince's engineers, David
Hewitt and David Tickle.
Petersen probes the tour's
state-of-the-art sound system
and looks intc the remote
recording Prince did on the
road for his latest LP. That
article appears on page 83.

The special focus of this issue
is studio design and so we
offer a number of articles
related to that area. In a spe-
cial forum, audio retailers
talk about equipment trends,
what's hot and what's not
(page 128). William Johnston
talks about “Electronic
Acoustical Modification”
(page 42) and John McCarty
takes a detailed look at
Indiana's TRC Studios to see
how one studio has
incorporated some of the
latest technological advances
made by the government into
its design (page 20). Ken
Pohlmann discusses those
maddening spikes and
surges in his "Audio
Applications” column (page
14), and of course, we have
detailed Listings of Studio
Designers and Suppliers
(page 136).
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OUR NEW BABY

Announcing the arrival of the MTR-90’s little brother;
Otari’s one inch, 16 channel MX-70. A multitrack mas-

tering recorder that lets you do virtually any- .
thing you want to do in audio, affordably. "R

The MX-70, specifically designed for multi- [ _ _
track recording, derives its features from ==~ === ¥
our experience with MTR-90 customers Wit

and their applications. For example, the '
“70’s” microprocessor controlled constant
tension transport is ideal for use with
SMPTE time code-based video editing sys-
tems, machine controllers, and synchroni-
zers. Its “3-way” design (1 inch 16 track; 1 %
inch 8 track, and ' inch 8 track) allows
conversion right in the studio, so if need be, each
session could be done on a different format. And as
your needs change, this machine will stay with you all
the way up to 16 tracks—you won'’t be left behind as
your business grows.

The new MX-70 for Recording Studio, Audio Post Pro-
duction, and Broadcast Production. You can see why
we're so proud of our new baby. We know you will be
too. From Otari: The Technology You Can Trust. Otari
Corporation/recording, 2 Davis Drive, Belmont, CA
94002, 415/592-8311, Telex: 910-376-4890.

OTARK.
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URRENT
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NARAS Trustees Meet

Mike Greene, former president of
the Atlanta chapterof the Natiorial Acad-
emy of Recording Arts and Sciences,
as well as co-founder of the Video Mu-
sic Channel and executive producerof
Atlanta’s Crawford Communications,
has been elected NARAS National
President atthe recent trustee’'s meeting
in Tucson, AZ. Other new officers in-
clude Eddie Lambert as first vice presi-
dent and Marilyn Baker as secretary/
treasurer.

In other business the trustees ap-
proved a referendum that would permit
membership for artists, directors and
line producers of music videos and
added new Grammy categories for
best new classical artist and kest polka
recording. A five-year contract with
executive producer Pierre Cossette for
the Grammy Awards telecast was also
approved, and plans for other TV pro-
grams were discussed, including one
built around the Academy’s lifetime
achievement award.

In his duties as president, Greene
plans “to investigate, as soon as possi-
ble, a potential for expansion of the
Academy in the United Kingdom, Ja-
pan and other international markets.”

SPARS Plans Database

The 3M Corporation has provided a
grant to the Society of Professional Re-
cording Studios to establisk: a studio
industry market statistical database.
SPARS will survey manufacturers and
a wide variety of production studios to
determine what data will be usable,
valuable and obtainable. A guestion-
naire will be developed from: this input
and sent to over 5,000 audio and video
production facilities. The data obtained
from the questionnaire will be pub-
lished in an annual slated for release in
February of 1986.

SPARS plans also call for installing
the studio listing portion of the data-
base as a service on the IMC computer
network. SPARS executive director,
Gary Helmers, stated, "There are a
large number of touring artists and
other entertainment business profes-
sionals utilizing the network: the online
database will enable theru to locate
quickly the studio with the services and

eguipment they need, while on the
road in any market.”

One of the primary purposes of the
database, according to Helmers, will
be to provide recording operations
with the market information they need
for structuring financing, planning ex-
pansion and developing business plans.

Compusonics
Demonstrates Long
Distance Digital Recording

The Denver, Colorado-based Compu-
sonics Corporation has announced the
successful long distance demonstra-
tion of their patented, high fidelity digi-
tal audio recording system for music.
The "Telerecording” demonstration was
conducted at the AT&T Bell Laboratc-
ries in Holmdel, New Jersey. Using
AT&T's Accunet Switched 56 service,
which permits voice, data and video
information to be transmitted at 56 kilo-
bits per second over AT&T digital
switched network facilities, Compu-
sonics digitally transmitted music over
a 100-mile circuit, to and from New
York City.

In the test, Compusonics first dig-
itally recorded a Glenn Miller Orches-
tra song on a 5%" floppy disk. The

song was then transmitted overthe Ac-
cunet Switched 56 line and re-recorded
on a zecond 5" floppy disk.

Sony Intros New DASH
Recorders

Sony Corporation has announced
plans to market new two-track digital
audio stationary head recorders in the
fourth quarter of 1985. The PCM-3202
Twin DASH two-track recorder, run-
ning at 15 ips, and the 7.5 ips PCM-
3102 will feature both electronic and
mechanical editing. The latter machine,
with three hours of record/ play time, is
designed specifically for applications
such as tape duplication and broad-
cast, where extended play time is
reqguired.

The move was prompted by recent
reccmmendations by both SPARS and
the APRS forfeatures and conveniences
seer. important by the organizations'
member studios. Sony plans to alert
prospective clients to the inconsisten-
cies between the formats, encouraging
the buyer to decide which machine is
most appropriate forthe needs. A switch-
able DASH two-track with enhanced
editing capabilities is also planned for
a summer 1986 release by Sony.

Sony PCM-3102 DASH digital two track recorder.
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INDUSTRY NOTES

The Plant Studios, in Sausalito, CA has
launched Plant Services, a 24-studio main-
tenance service for preventative work as well
asemergency service. The operation is headed
up by Dr. Richie Moore and will serve private
as well as public studios within a 40-mile
radius of Sausalito. For more information, call
(415) 332-6100. . . Wolff Associates, of Spring-
tield, VA, has purchased the API product line
from Southlake Technologies, Inc. (Datatronix,
Inc.) and plans to add new products including
retrofits for the older consoles to the "new"” API
line. They can be reached at (703) 689-0448
...Flanners Pro Audio will be hosting the
Midwest Music Expo, a conference for musi-
cians, record companies, sound reinforce-
ment and pro audio specialists, September 20-
22 at the Hotel Continental in Chicago. For
more information, call (414) 785-9166. . . Art-
isan Sound Recorders, the Hollywood music
recording and mastering facility of Kendun
Recorders-Burbank, has been purchased by
the LaTorre family of El Paso, Texas. William
Rogers has been appointed general manager
and Greg Fulginiti, director of mastering for
the new company... Jack Hunt, formerly
with Mobile Fidelity Sound Labs, has re-
joined Alshire International in Burbank, CA
as mastering supervisor. . . The former Audio
Video Resources in San Francisco is offering
a $300 reward to anyone who comes up with
the best name for their reorganized facility.
Call (415) 781-2603 for details...The non

profit Interactive Video Association hasbeen

formed as a forum for individuals and organi-
zations to communicate on the industry’s de-
velopments. They can be reached at PO. Box
1333, South Bend, IN 46624 . . .Camille Per-
illat has joined the magnetic tape division of
Ampex Corp. as associate administrator, mar-
keting communications. .. The Queen'’s Award
for Export, Britain's highest industrial honor,
has been awarded to both Soundcraft Elec-
tronics and Advanced Music Systems. ..
The Real World Technologies Group, Inc.
has moved to larger quarters at 130 McCor-
mick Ave., Suite 109, Costa Mesa, CA 92626...
Test Instruments, Inc. has been formed to
service operations with a wide variety of test-
ing and measurement devices. They can be
reached at PO. Box 458, Mantua, OH 442585,
(800) 241-1773. . .Shape Inc. hasbeen grant-
ed a patent for a new design audio cassette
designed to improve tape azimuth, height, tilt,
tangency and contact variables. . .Jeff Evans
has been chosen VP of systems products for
Audio Intervisual Design, the L.A.-based
professional audio dealer and systems devel-
opers. .. Terry O'Kelly, after more than a year
as a product manager for BASF Flexible
Media, has rejoined the company's audio/
video department to oversee sales of profes-
sional products. . . Crown International, Inc.
has appointed Patti Smith to the position of
purchasing agent...Jim Holt has been named
director of marketing for Electro-Voice, Inc.’s
music, professional, pro sound reinforcement
and commercial businesssectors. . .New York

based I Contact is matching up live sound
engineers with summer tours. Call (212) 935-
2962 for information. ..Broadcast Market-
ing Associates, the San Jose-based distribu-
tor of audio and video equipment has opened
a branch office at 131 Townsend Street in San
Francisco, CA 94107, (415) 543-3191...Re-
cortec, Inc. has announced the appointment
of Mathew S. Ceterski as vice president of
marketing...EECO Inc. has announced the
appointment of Jim Peacher as western
regional sales manager for its video products
division. .. Digital Entertainment Corp. has
appointed Cary Fischer to the position of
regional manager for the Hollywood sales and
support office. . .SLM Electronics, manufac-
turers of Crate amplifiers and Audio Centron
sound reinforcement gear, has hired Stefen
Paun into their R&D department. . .Jonathan
Wisniewski, former lab manager for JRF
Magnetic Sciences, and Christopher Rap-
polt have formed AMP Services, a precision
head reconditioning facility located at 6270
Wauconda Way West, Lake Worth, FL 33463,
(305) 964-5414...Ann Schwarz has been
appointed director of advertising and mer-
chandising for MCA Home Video, following
a seven-year stint with Pacific Arts Video
Records...Jonathan P. Kendall has joined
equipment vendor Audiovisual Washington
as director of the presentation systems group
...San Francisco's Realtime Video Produc-
tions has announced that Giff Cummings
has been named director of sales.
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DOLBY
NOISE REDUCTION
FCR THE 1980'S

S multi-track unit

CN 221B for
Sony BVH
1000/1100

" CN234 for
Sony BVH 2000

360 single-track units

¥ CN 226 for
- Ampex
VPR-2

R = ——

Dolby noise reduction is keeping pace with today’s demand for
high-quality sound — everywhere. With the introduction of such
products as plug-in modules for VTRs and the SP multi-track
unit, it is easier than ever before to protect all your irreplaceable
audio tracks from hiss, hum, and print-through. From broad-
casting to music recording, from video sweetening to motion
picture dubbing, Dolby A-type NR reliably continues to fulfill
its original promise: effective noise reduction combined with
complete signal integrity.

Dolby Laboratories Inc . 731 Sansome St, San Franciscae CA 94111 ®
Telephone 415-392-0300 Tulex 33409, 340 Clapham Road, Lindon SW9,
Telephone 01-720-1111. Telex 916109. "Dolby" and the douke D symbol

are trademarks ot Dolby Labor tories Licensing Corp. S83% 5050
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NORTH CENTRAL

Heartland recording artist Prodigal has begun
laying tracks for their third LP, Just Like Real
Life in Cincinnati at Fifth Floor Studios with
Gary Platt producing and engineering...
Hanf Recording Studios of Toledo, the oldest
and largest audio recording studio in the
Toledo area, has changed its name to Audio-
Com, Inc. effective immediately. . . At Sweet-
water Recording Studio in Fort Wayne, IN,
singer/songwriter John Lay was in working
on some of his original songs with engineer
Chet Chambers atthe board. . . Solid Sound,
Inc. of Ann Arbor, M], has completed an indus-
trial film soundtrack for Hiram Walker, featur-
ing impressionist/comedian Fred Travalena.
Rob Martensengineered. . . Knightclub has
just released their first album, recorded at
Sunset Recording in Lagrange, IL. The engi-
neer for the project was Mark Maclean. ..
Jor/Dan Studios in Wheaton, IL, hosted Sat-
urday Night Live personalities Al Franken
and Tom Davis with the band Badmouth re-
cording tracks for the soon-to-be-released
Columbia picture, Datenight. Producer for
the session was Jerry Garcia of Grateful Dead
fame. .. Producer Kraig Wall put the finish-
ing touches on midwest rock and roll artist
Tommy Eglin’s latest efforts “"Your Money
Can't Buy My Love” and “Two Hearts,” at
Sound Ideas Productions Studio in Sioux
City, IA. ..

At Preferred Sound in Woodland Hills, Laura
Branigan was in with producer Gary Usher
and engineer David Devore working on back-
ground vocals for Branigan's next LP. ..RCA
artist Kenny Rogers tracked at Sunset
Sound in Hollywood for his upcoming LP.
Rogers and George Martin produced with
Terry Christian engineering, Stephen Shel-
ton assisting...Since opening a few months
ago, Master Controlin Burbank has had Don
Henley in with The Textones for their new
A&M/Gold Mountain LP with Jimmy Iovine
producing, Joe Chiccarelli at the desk with
Steve Hug assisting. . . At Group IV Record-
ing in Hollywood, composer Alan Silvestri
mixed the feature film Back to the Future with
engineer Dennis Sands, assisted by Andy
D’Addario, and Bones Howe for Amblin Pro-
ductions. .. Kommunity F.K. was in at Skip
Saylor Recording in L.A. mixing an album
with producer Jules Chaikin for Auspex
Music. Skip Saylor was behind the board
...At Crystal Studios in Hollywood was

8

Weather Report's Wayne Shorter recording
his solo album. Howard Siegel was engineer-
ing and Jim McMahon assisting. .. Wed-
dington Studios in North Hollywood recently
had Warner Bros. artist Jack Wagner in work-
ing on the studio’s 32-track digital Mitsubishi,
with producers Cliff Magness and Glen Bal-
lard, and engineer Francis Buckley, Jr.. .. At
Image Recording in Hollywood Pat Glasser
produced Night Ranger’s third album for
Camel/MCA; John Van Nest at the board,
assisted by Steve Krause. ..Mikey Davis of
Talon Productions manned the controls at
Baby O Recorders in the Berwin Entertain-
ment Complex for the group Burn, formerly
Hellion, with Dana Strum producing. ..

SOUTHEAST

At Treasure Isle Recording Studio, Nash-
ville, Shane Keister completed the film score
for Dr. Otto and the Riddle of the Gloom
Beam, a feature for Guerilla Productions.
Richard Schirmer engineered, assisted by
Tom Harding...Glen Campbell cut tracks
for his new album, with Jim Cotton and Joe
Scaife engineering, Harold Shedd produc-
ing atthe Music Millin Nashville. . . Stevie &
the Hotheads recently recorded their first 45
for Sweaty Records at Morrisound Studios,
Tampa, FL. Chet Bennettof CBS Records pro-
duced the sessions with Rick Millerengineer-
ing...Wally Cleaver’s Recording Studio in
Fredericksburg, VA continues work on Gary
Herrewig’s latest project, and Gene Ryder is
laying tracks for his LP. Peter Bonta is engi-
neering on both of these sessions. . . Arista Re-
cording artists Krokus did pre-production for
their next album with Jack Holder and Don
Smith behind the console at Memphis’ Sounds
Unreal...Mixing tracks for his album at
North Miami's International Sound was
Phillip Michael Thomas (Tubbs of Miami
Vice) with Geoffrey Chong at the board
...On hand at Florida Sound in Clearwater
were The Sunairs, alocal group shopping for
a label deal. The session was engineered by
Chuck Cavanaugh, chief engineer at the
studio. . . Atthe Soundshop in Nashville were
Ronnie Mcdowell and Buddy Killen pro-
ducing "One Big Family,” to aid the World
Hunger Fund. Also a video was done in con-
nection with the record. .. Hidden Meaning
Studios in Warner Robins, GA had Doc Hol-
liday in mixing down some tracks. David
Norman produced and engineered. . .Re-
cent clients at Ft. Lauderdale’s New River
Studios included Nemperor Records artists
The Romantics in overdubbing and mixing
their new album. Co-producing and engineer-

ing duties were shared by Pete Solley and
Gordon Fordyce, assisted by New Rivers
Ted Stein. Also, Bob Seger was in overdub-
bing his next LP. David Cole engineered,
assisted by Ted Stein. ..Commercial Music
Productions, Inc, a Columbia, SC-based
production company, finished production of a
music image package for WTVM-TV in Colum-
bus, GA, at GEM Recordings in Columbia. . .
At the Creative Workshop in Nashville, The
Judds completed their new R.C.A. album with
Brent Maher producing.. .Mastering engi-
neer Randy Kling of Disc Mastering Inc.,
Nashville, has been busy on an album project
featuring Number One hits by country stars
like Dolly Parton, Waylon Jennings, Elvis
Presley, Razzy Bailey, Alabama, Earl Tho-
mas Conley, and Charley Pride, among
others...At Woodland Sound Studios in
Nashville, producer Kelso Herston was in
and out working on jingles for Sears, Ford
Motor Company, Lowenbrau Beer, Bojangles,
and Wisc. Power & Gas Company. Engineer-
ing was Travis Turk. ..

SOUTHWEST

Planet Dallas Studios & Publishing Com-
panies have been open since January 1985
and have been working with Texas-based
bands and writers, among them, The Escorts
and The Tribe. Recently in from Los Angeles
working with The Tribe was engineer/pro-
ducer Henry Lewy, known for his work with
Neil Young, Joni Mitchell and others. .. The
English Band called Rivendell Recorders
(Pasadena, TX) their home for a month recent-
ly.Joe English and George Cocchini, togeth-
er with G. Brian Tankersley, produced the
tracks for the band's new LP.. . Voted by the
Texas Music Association the top sound engi-
neer for 1985, Phil York engineered Robert
Lee Kolb & Local Heroesirst album at Crys-
tal Clear Studios in Dallas...At Dallas
Sound Lab, producer Bob Farrar recorded
film scores for General Dynamics and M Cor-
poration on 24-track digital with Rusty Smith
of the Dallas Sound Lab engineering...Re
cent activity at Goodnight Dallas included
producer Randy Wills in session cutting
overdub Kurzweil tracks for an upcoming
album by Elizabeth Seales, and a video
album for Joe Atkinson. Engineering was by
Ruben Ayala. . .Sessions at Lone Star Re-
cording in Austin took on a European flavor
as Bad Sign, a rock group from Finland, re-
corded and mixed their album, Travelin’
Bone with producer Vince McGarrey and
engineer Jay Hudson...Dallas' Castle Re-

—PAGE 164
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An age old question that can now be
answered in literal terms; the people
are Showco, the answer is Crown.

Ccnsider the major tour. Each move
a major task. Truckload after
truckload of sound and lighting
equipment must be put up and torn

down, more often than not, overnight.

In most cases the awesome
responsibility for a successful
technical performance rests squarely
on the shoulders of Showco.

A tour company, with a client list that
reads like Billboard’s Top 100,
Showco has been at the forefront of
this highly specilized field for years.
Their reputation stems from a finely
tuned marriage of technology and
sweat. We are proud of the many
years we have been involved in
Showco’s efforts and our new Micro-

Tech™ 1000 power amplifier
dramatically illustrates the value of
this relationship.

Innovative Crown technology shaped
by advice from Showco has produced
a more powerful, lighter and smaller
amplifier ideal for the toaring
professional. Higher power, less
weight and less rack space translate
into critically needed efficiency on the
road.

Currently on tour with the largest
system ever designed for indoor
arenas, Showco once again relies on
the power and dependability of the
Crown product. 134 Crown PSA-2s
and 28 new Micro-Tech 1000s supply
the power -- in excess of 200,

watts to drive over 16 tons of
loudspeakers.

The performance of the new MT-1000
further strengthens the dependability
of Crown amplifiers. The only reason
Showeo has had to touch their new
amps is to move them. And move
they have, 78 shows in 52 cities
withoat a failure of any kind. Not
surprising for a Crown product but
unheard of in any product fresh from
the assembly line. Months of
Showeo’s heavy duty field testing has
established the MT-1000’s reliability
even before it hit the market.

At your next concert take a look
beyond the performers; chances are
vou will find Showco and the driving
force of Crown.

Crown International, Inc., 1718 West
Mishawaka Road., Elkhart, Indiana
46517. (219) 294-3000

crown.
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STUDIO NEWS
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Audio sweetening
room for Atari, Inc.
corporate facility
designed by Randy
Sparks of RLS Acous-
tics of San Francisco.
The audio equipment
was supplied and
installed by Sound
Genesis of S F.

Celebration Recording in
New York City recently
installed the new West-
lake BBSM-12 monitoring
system (with spring-
loaded shock mounts),
and powered by two
Hafler PH 300s. Design
and installation of the
new system was by Al
Fierstein of Acoustilog,

(Left) New Age Sight & Sound is Atlanta’s first digital
multi-track studio, and features the Southeast's first
Sony PCM 3324 recorder as well as a Sound Work-
shop 50 input console. The facility was designed by
Jerry Milam, who recommended the studio install
RPG diffusors on the back wall of the main control
room. New Age has only been open since spring.

J
Abba’s Polar Studios in Stockholm, Sweden took
delivery of the first Calrec UA8000 48-channel con-
sole, to go along with the studio’s 3M digital record-
ing system.
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Cougar Run is a new 24-track studio built in a 25-
year-old estate overlooking beautiful Lake Tahoe
(Incline Village, Nevada). Owner Jlody Everett Peter-
son selected Carl Yanchar and Lakeside Associates
to design the facility, which is equipped with a Neve
8108 with NECAM I, a Studer A800 III and such
perks as a heated pool, hot tub and, of course, access
to Tahoe. The picture above shows the studio just
before completion.

(Left) Showcase
Audio/Video

tion at JBS

in Atlanta has a
number of
unique features.
The studio is
built in an old

ing, wood floors
and naturally
good acoustics.
The spacious
cor.trel room is
equipped with

and two inter-
faced 16-track
Otari MX-70s.

(Right) Located in Alsip, Illinois,
ARS Recording Studio (formerly
Timbre Recording) has had its con-
trol room completely redesigned
and rebuilt by owner and chiet
engineer Gary Cobb, with consul-
tation by Doug Jones of Electro
Acoustics Systems. The "new’’ con-
trol room utilizes an LEDE design
aided by Sonex and RPG Systems
QRD diffusors. The room is equipped
with a Trident Series 70 console.
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Systems’ installa-

Recording Studio

movie theater, so
it has a high ceil-

an Amek console

Omega Studios has a new location in Rockville,
Maryland, just 15 minutes from Washington D.C.
Featuring four studios equipped with a wide variety
of top gear (Studer and MCI recorders, an API board
with a Neve console expected early next year), Ome-
ga's primary acoustical designer was John Gardner.
Upon completion, Omega's rooms will be able to
handle everything from huge orchestras to video
sweetening sessions.

Studio B at Triad Studios (Redmond, Washington) fea-
tures an LEDE control room along with an acousti-
cally open studio of more traditional design but with
flexible acoustics. Control room and studio (outfitted
with all the latest state-of-the-art equipment) are sus-
pended on a concrete “floating” floor. Studio B was
designed by Tom Hall and Larry Nefzger.

.
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For you, it’s the sixth ses-

sion of the day. For them, it's

the biggest session of the

, - year. So you push yourself and

- your board one more time. To

% find the perfect mix between four

3] singers, 14 musicians, and at least

as many opinions. To get all the

music you heard on to the one thing
they’ll keep. The tape.

We know that the tape is the one

constant you have to be able to count

on. So we make mastering tapes of truly

' world-class quality. Like Scotch 226, a
'\,  mixof Scotchvirtuosity and the versatility
e T4 we s o E ¥ to meet your LOWFREQUENCY
ing needs- @
music, voices, ef- _ | 4][__
fects. And Scotch =
250-with the great- 2 N
est dynamic range 80 T s
and lowest noise of 3 Secter 250
any tape, it is simply S0l 22 L7 e —
.the best music master- B e S
ing tape m the world. and at15 ps NAB Equalization

Both offer a clearer, cleaner sound than any other

™3 tape. Getting you closer to your ofiginal source. Plus,
L Yong - _they’re both backed by our own engineers a call away.
f ' ' They are just two of the tapes that make us...number
one in the world
of the pro.

MASTERS OF CLARITY,

®



AUDIO-ADPPLICATIONS

by Ken Pohlmann

You're talking to a guy who rides
large displacement motorcycles too
fast for complete control. Moreover, I'm
totally uninsured. That's right—anti-
social, and irresponsible, too. Insur-
ance? Does Allstate issue policies for
Russian roulette players?

On the other hand, I'm a lot more
careful when it comes to electronic
equipment. ['ve witnessed three micro-
computers, two printers, and a stereo
system expire at the hands of sudden,
cruel fate. Even if I haven't reconciled
my own mortality, | have reconciled
(and paid for) theirs. Now all of my gear

has line spike and surge protection,
with hash filters thrown in, too. The
point is that digital electronic equip-
ment is vulnerable to both annoying
and catastrophic interference from
power line problems. And the danger
is from both without and within: black-
outs and brown-outs are beyond your
control, but your own equipment radi-
ates interference which can cause
problems. As studios become increas-
ingly filled with computers, digital re-
corders, and digital synthesizers, your
liability is multiplied. When designing
anew studio, build in line protection: in
existing studios, add it on.

Partly, it's a question of probability.

SPIKES,

14

For example, lightning strikes can
occur anywhere, but they tend to favor
certain unlucky areas. Figure 1 shows
the relative frequency of lightning
strikesin the U.S. There is no truth to the
rumor that South Florida became a
100% area only after | moved here a
few years ago. Lightning is a discharge

between electrically different objects; it
might measure a million amperes, and
several million volts, providing instanta-
neous power of a trillion watts. A direct
hit isn't required for damage; a strike
anywhere in a local utility network can
cause a spike up to 5,000 volts, lasting
100 microseconds, to head right up
your power cord. The result can be
catastrophic or insidious; for example,
components may become marginal, to
fail later, intermittently.

The other odds which must be con-
sidered are non-lightning induced,
man-made fluctuations in line voltage.
Spikes can also occur through switch-
ing off of inductive loads: when a trans-
former or motor coil is de-energized,
the collapsing magnetic field sends a
voltage spike back through the line of
perhaps 3,000 volts or more. This spike
in the circuit could affect other circuits
as well; wiring capacitance can couple
transients from one wire to another, or
from a wire to ground. Thus vacuum
cleaners and similar appliances are
potentially lethal to sensitive digital
eguipment. Having equipment prob-
lems? It might be the guy next door
keeping his rugs clean.

Other man-made line variations pro-
liferate. Aside from black-outs, and
brown-outs (5% to 15% voltage reduc-
tion), surges above nominal line vol-
tage, and sags below it can occur.
Surges and sags are long duration
(compared to transients) problems stem-
ming from load fluctuations in the net-
work; their magnitude depends on the

 FIGURE 1
‘Relative frequency of
lightning strikes in U.S.
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These three consoles have
a lot in common.

However,
ohe costs

much less.

Of the many con-
sole manufacturers
active today, only
three companies had
the same inclination
years ago to design their con-
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EEEHRR R soles around the precision and flexi-
SIS E 2 © = s bility of digital control. All three have
-l2lele\ TSR 22 ee proven track records backed up by
2[2]2| &\3\S\=\ = numerous commercial successes. Al

i e P \:" TR three are known for their continuing
SRS B AN\ \\ i commitment and investment in the R&D
s | and updating of their digitally-controlled

console systems.
More importantly, all three are univer-

sally recognized for a higher standard of
practical functionality and sonic purity
achieved through unique approaches to
circuitry and signal flow.

: Sound Workshop has built its reputa-

‘ O |G| ee veoe 1 — |o tion with straightforward, logical and
lEE\DE] 1 e TR qﬂ 2 “sensible” desgigns for the kingd of per-
formance that enhances the creative
process.

As computer technology invades our
industry, many other manufacturers are
beginning to incorporate digital control
into their products. However, only three
companies have years of experience in
this area and are today issuing second
and third generation systems.

If your studio requires the kind of per-
formance and function that these three
companies are known for, but your
budget can't stretch to six figures, Sound
Workshop is the sensible choice.

The Sound Workshop Series 34B with
the new Arms Il console computer.

It makes sense.

AVAILABLE FROM:
&!Oundmfkshw SOUND 5enes(s'

BEFORE YOU MAKE A SOUND, LISTEN TO US.

2001 BRYANT STREET, SAN FRANCISCO, CA 94110
415 285-8900 * 213 622-0212 » TWX 910 372-7393

Circle #004 on Reader Service Card
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FIGURE 2 Simple RFI/EMI line filter

size of the load. The starting current of a
motor, a refrigerator or air conditioner
for example, can cause a sag, manifest-
ed by a momentary dimming of lights.
A sag might measure as a 20% reduc-
tion in line voltage, lasting hundreds of
milliseconds. Surges typically are
caused by a sudden decrease in utility
demand; an overvoltage exists until the
system can compensate. Both sags and
surges might occur as a result of a
lightning strike as the system tries to
cope. The further away you are from a
power plant or substation, the greater
the chance of fiuctuation.

Thanks to modern technology, our
part of the solar system is increasingly
noisy; our electrical equipment and
broadcasting systems radiate made-
for-TV movies and other junk out into
space. Unfortunately, our own equip-
ment is as receptive to this hash as
passing spacecraft. The following are
hash sources: motors, small electrical
appliances, police or CB radios, com-
mercial broadcasts, corroded light
sockets and cords, fluorescent lights,
SCR or triac dimmers, welders, diather-
my machines, X-ray machines, photo-
copying machines, DC switching pow-
er supplies, internal combustion en-
gines, any digital electronic equip-
ment. We may classify the noise as RF]
(radio frequency interference), EMI
(electro-magnetc interference), or EMP
(electro-magnetic pulse). Whatever its
incarnation, it may be understood as
high frequency interference with fre-
quency greater than 10 kHz and it may
be broadcast from the source, or car-
ried directly through power lines.
While direct damage seldom occurs as
a result of hash or line interference, it
can disrupt the operation of digital
equipment.

As I've mentioned, digital equip-
ment itself is a prime course for electri-
calinterference, FCC requirements not-
withstanding. With system clock fre-
guencies of 1 to 10 MHz, and the
resulting harmonics, broadband inter-
ference up to 54 MHz (channel 2) or
beyond can be anticipated. Digital
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gates open and close at high speed—a
rate equal to radio frequency interfer-
ence; that confusion between normal
digital signals and generated noise can
cause equipment errors internally, and
in surrounding equipment.

A simple AM radio can be used for
EMI testing; tune it to the loudest noise,
and wander around looking for sources.
Not only will digital equipment radiate
noise, but connecting cables are cul-
prits as well. A simple computer/ printer
cable can be an efficient electro-
magnetic broadcasting system. Fur-
thermore, an AC cord can radiate
noise (especially if it's long, and un-
grounded). The complexity of the prob-
lem is apparent when it is considered
that the hash can radiate from the
source, couple from line to line, and be
disseminated directly through connect-
ing cabling. Not only is digital equip-
ment a prime culprit, it is also more
susceptible to noise than ordinary
appliances. Electric typewriters, fans,
and lights are virtually immune but
your $10,000 keyboard is highly
vulnerable.

What kinds of problems can occur?
Anything from flakiness to annihila-
tion. Integrated circuits are thoroughly
checked before leaving the fabrication
plant, but a certain percentage must
appear at the low end of the reliability
scale. A marginal chip may fail when
subjected to the stress of power line
problems. Aging due to normal wear
and tear is accelerated by overvoltage
conditions caused by surges and spikes.
More severe overvoltages damage
power supply components as well as
chips. If there is no filter, or some low
impedance path to ground, it will use
the device as its sink. A rectifier diode
might fail while running only a fraction
of its rated current, voltage regulator
integrated circui‘s and transistors will
blow while they weren't even running
warm—all thanks to power surges or
spikes.

Even a powered-down device can
be critically damaged; the surge may
arc across the power switch, applying

high voltage to the device. A lightning
strike may cause a common-mode vol-
tage surge in which both power lines
are raised in a high potential relative to
earth. The high voltage may cause arc-
ing across conductors and ground de-
stroying anything which happens to be
between a conductor and ground.
And, of course, even non-damaging
interference takes its toll in terms of lost
programs and data.

Now that we've outlined the prob-
lems, what can be done? Let's go
through the list again, looking for pre-
vention and protection. Lightning is
potent stuff, but some simple measures
can go a long way. Lightning rods are
designed to provide an attraction point
and current shunt. The rod itself is a
sharp-pointed copper shaft connected
by a copper cable to copper-plated
steel rod buried in the ground. When
mounted at the highest point on a struc-
ture, the rod offers a zone of protection
around it; larger structures require
multiple rods. Because of the extreme
voltages present in a lightning strike,
flashover can carry high voltage to
conductors a foot away. Furthermore,
induced surges can spring up in any
nearby conductors; further protection
is required in addition to lightning rods.

For increased protection against light-
ning strikes, or any kind of power
surges, transient suppression is re-
quired. Lightning arrestors such as
zeners, thyristors, or varistors should be
placed across the ACline, and between
AC lines and ground. A high-power
zener network can be located across
power supply secondaries, or between
rectified outputs and ground. A heavy-
duty solution to consistent problems is
the installation of a constant-voltage
transformer; the effect of both surges
and sags can be minimized. Isolation
transformers provide an ideal way to
protectequipment from power fluctuation.

Low-pass filters are effective against
both transient and noise problems; 60
Hzis passed whereas high frequencies
are attenuated; this is accomplished by
a high series inputimpedence, and low
shunt impedance to ground. A parallel
capacitor or series coil is the simplest
example; for example, veteran TTL
builders are well familiar with the 0.01
microfarad capacitor between the pow-
er busses and ground to suppress
switching transients. More typically in
protection devices, L, T or Pi sections
are employed; although the filter should
be installed at the point where the line
enters the equipment's casing, it is
usually inserted at the power recep-
tacle. An example of a RFI/EMI filter is
shown in Figure 2.

Hash filters can be installed in the
device under attack; however, a more
enlightened approach counter-attacks
by eliminating hash at the source. Any
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this confusing new world of music software someone has finally created a computer
program that is so powerful that it allows musicians to forget about learning com-
puterese and get back to what they like doing best-music. Only now with more control
and creative potential than ever before. Behind this program is the same company
responsible for some of the music industry’s greatest achievements. The company, of
course, is Roland. And the product is called MPS. It stands for the Music Processing
System. if a musician could harness the same computer power to create music
that writers use in word processing? Thats exactly what MPS does. It gives you the
creative freedom to develop, edit and shape your ideas into a complete piece of music,
all under computer control, totally at your direction. Working together with Roland's
MPU-401 intelligent interface, any IBM PC (or compatible) computer and your MIDI
instruments, MPS takes you every step of the way from first inspiration to a beautifully

realized printed score. MPS system’s power is unleashed in its three operating

The following bam were fimst ciated by mering 3 t2cks
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modes: Song, Score and Print. All modes are totally
interactive, so that any change made in one is
automatically made in the others. In the Song
Mode, you assemble musical phrases into com-
plete compositions. Use any MIDI instrument as an
input device. Once phrases are entered, they can
be altered, edited, combined and recombined at
will. MPS Software gives you eight tracks to fill
with music. Each track can be assigned to any of 16
MIDI channels and used to drive any MIDI instru-
ment. Merge tracks or phrases as needed and
reassign MIDI channels to check out how a pas-
sage sounds on different instruments. A clear, con-

cise on-screen display keeps you up to date on track status on a measure-to-measure basis. process
continues:as you move on to the Score Mode. Here, the music you've created becomes a graphic score, which
can be further polished and perfected. You define keys, cleffs and time signatures, transpose octaves, assign
accidentals and rests...even change the direction of note flags and stems for a highly legible, musically
correct score. There are three different areas on the staff to spell out song lyrics, verbal cues and

instructions—everything you want to put into words.

you've finished perfecting your score, you're ready

for the MPS Print Mode. Everything you've put into your on-screen score can be transformed into an attractive

hardcopy printout via the MPS Hi-Resolution Print Mode. As always with MPS
software, you're in control. “Cut and paste” your score to meet your own
specific needs. You can print out single parts for individual players or a
complete score representing your entire composition. Print copies on your
computer’s standard printer with or without song lyrics or in any quantity you
desire. Break into the future of electronic music production-harness the
power of Music Processing with the MPS-the Roland of Music Software. For

more information contact: RolandCorp US, 7200 Dominion Circle, Los Angeles, ; ’
CA 90040 (213) 685-5141. Required: IBM-PC or full compatible (256K
minimum, up to 640K), 2 disk drives recommended, IBM color graphics card

and CRT monitor, Roland MIF-IPC interface card, Roland MPU-401 MIDI
Processing Unit, Any MIDI-equipped Instrument(s), Optional dot matrix graph-
ics printer (IBM compatible).
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Trademarks: IBM and PC, IBM Corp; Roland and MPS, Roland Corp
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FIGURE 3 MOVs installed in AC outlet box.

defective wiring should be replaced,
filters should be placed on noisy tools
or equipment, all covers and shields
should be securely fastered, and
grounding rules should be scrupu-
lously followed to minimize interfer-
ence. A summary of RFI/EMI protec-
tion includes the following. Enclose
sources and receivers within a shield,
filter all incoming and outgoing leads,
use shielded coax cable for high fre-
guencies, and twisted leads for lower
frequencies, use single-point ground-
ing, eliminate ground loops, keep sig-
nal sensitive leads short.

In addition to filters, crowbar circuits
and voltage clampers are used to sup-

press transients. Crowbars use a thyris-
tor or spark gap to divert transients; it is
critical to insure that the protection
device can operate quickly enough to
catch spikes; for example, SCRs and
triacs are often too slow. Metal oxide
varistors (MOV) are voltage clamping
devices; they operate similar to a back-
biased zener diode. Below the thresh-
old voltage, it is an open curcuit; above
the threshold it conducts and thus
absorbs the transient, dissipating it as
heat. An MOV can respond to a tran-
sient in a few nanoseconds, with peak
current capacities up to 50,000 am-
peres with a wide variety of operating
voltages.

They
know
why...

Kghts on the studio
floor with far less
concern about noise. "

W. E. (Bl Thompson
KPRC TV, Houston, TX

of Polyethylene insulation.

Tough, fiexible jacket available in
10 colors for easy identification.

W “We can work around W “The quietest cable W "The flexible, smooth
we have ever used.”

CANARE MICROPHONE CABLES are
becoming the professional’s first choice.
Unique “Star-Quad” 4 conductor configuration plus high

shield density reduce hum and noise to less than 1/10 that of
the leading 2 conauctor microphone cable.

Excelient frequency response preserved due to
low capacitance provided by dielectric qualities

surface eliminated our
Kinking and twisting
problems.”

Jim Van Waay, Pres.

V. J. Electronics
Sound Contractor

Jim Bartel, Engineer
Victor Duncan, inc.
Film & Video

Equip. Dist.

Request Canare's full-line
cable and cable reel catalog.

Distributor inquiries invited

N

832 N. VICTORY BLVD., - BURBANK, CA 91502 + (818) 840-0993

CANADA: S.F. MARKETING - Tel. (514) 337-6113
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For the buck, the MOV is perhaps
the most effective insurance you can
buy. It guards against high energy pow-
er line transients and can be installed
in existing power strips. For example,
the General Electric V1I30LA10A MOV
will clamp to 340 volts at 50 amperes in
35 nanoseconds; it's available from
Radio Shack (part number 276-570)
for a few bucks. Three of them should
neatly fit inside a power strip; wired
between the hot, neutral, and ground
wires as shown in Figure 3. Of course,
an MOV does not guard against hash:
a separate line filter must be employed
as well, as described above.

When specing power protection de-
vices, you must determine how many
output watts your application requires.
Add up the ampere ratings of the
equipment to be protected on a line
and multiply by the voltage (120) and
throw in some headroom; the resulting
figure is an approximation of the wa®*-
tage required to operate the devices,
and the rating required of the protec-
tion device. A good protection device
should offer the following: fast response
to repeated voltage spikes, and high
frequency filter for incoming and out-
going noise.

Line protection: You can pay a little
for it now. Or you can pay a lot for it
later. Fortunately, catastrophies only
happen to other people. Now, time fora
motorcycle ride. It's a hot day; I don't
think I'll bother with a helmet. [ ]
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volved in each of TRC's upgrades and
expansions since 1973, Schatzlein nat-
urally conferred with Milam regarding
his plans. 'Jerry’s part of the ‘family’
here,” says Schatzlein. "We just wouldn't
consider a major move or equipment
acquisition without involving him.”

Mortuary Site Rejected

Initial plans were to relocate both
24-track rooms in a downtown build-
ing that had housed a mortuary. A
local developer planned to restore
the building and lease it to TRC. At
Schatzlein’s request, Milam asked
Berger to check ot the acoustic fea-
sibility of the place.

"It was a beautiful old building,”
Berger says, "with stained glass win-
dows and ornate cornice work.” But
the acoustic problems were formida-
ble. The building fronted on a busy
street, so additional windows of heavy
laminated glass would have been
needed to cover the stained glass.
Isolation from low frequency noise
would also have been a problem,
says Berger, "because the structure
is rather flimsy by studio standards.”
A plan to pour a resiliently-mounted
concrete slab over the wooden floor
at ground level was nixed by struc-
tural engineers since supports in the
basement were inadequate.

"It would have cost $100,000 just
to bring the building up to the level of
a new shell, from: the acoustic stand-
point,” says Schatzlein, so that site
was abandoned. During a visit to Indi-
anapolis, however, Berger happened
to look at space adjacent to TRC's
Studio B and told Schatzlein he
thought that would be quite appro-
priate for the new Studio A. Studio B
is located in a business/industrial
park of concrete block buildings with
20-foot warehouse ceilings.

22

Rearview of Studio A control room
with D’Antonio quadratic residue
diffusers.

"Our clients like 'B’, so the pros-
pect of not having to move or change
it much was appealing,” says Schatz-
lein. The firm was able to get space
adjoining Studio B for a total of 8,000
sqg. ft. at ground level, on a nine-year
lease. This allowed 6,000 sq. ft. for the
two 24-track rooms, with the remain-
ing space divided into two stories
and occupied by the two smaller stu-
dios, corporate offices, and support
facilities.

Selecting Design Concepts

With the site selected, Milam and
Berger went to work on the plans for
the new Studio A. "They really had to
convince me on LEDE” says Schatz-
lein. "I've tended to believe the bad
things I've heard about those rooms,
and [ just didnt want one.” Berger
insisted that properly-designed LEDE
control rooms best achieve the objec-
tives which define the optimum music
mixing environment. According to
Berger, those objectives are:

1) Control of short reflections into
the mixing environment, so they do not
intertere with the direct sound. This, he
says, provides “even power distribu-
tion over a wide frequency bandwidth
throughout the listening area.”

2) Creation of “appropriate” ambi-
ence, to facilitate subjective judgments
("the room can't be anechoic”). This
amount of “liveliness” allows proper
judgments regarding microphone place-
ment during recording and the addi-
tion of electronic reverberation during
remix.

3) Insure that the room’s ambience
is diffuse as well as optimally delayed
in time after the direct sound. This pro-
vides assurance that the ambient
energy in the control room will not
"overpower or degrade the program
material.”

4) Minimize hard "slap” reflec-
tions, so that the room is inert and “free
from unnatural resonances and low fre-
quency buildup.”

"LEDE was originally perceived as a
panacea for the correction of all control
room ills,” says Berger. "Soitbecame a
political issue, with almost everyone tak-
ing a firm stand either ‘for’ or ‘against.’
But practically everybody is building
rooms now that incorporate at least
some of the same concepts, whether
they're calling them 'LEDE' or not.”
("LEDE" and "Live End/Dead End" are
trademarks of Synergetic-Audio-Con-
cepts, San Juan Capistrano, CA).

The talk didn't convince Schatzlein.

He flew to Dallas to evaluate Dallas
Sound Labs, a studio designed by
Joiner-Pelton-Rose using LEDE criteria,
and came away impressed. "The 'sweet
spot’ was really big,” he says. "The pro-
ducer was getting the same flat re-
sponse and stereo perspective as the
engineer.” But he remained concerned
about the uncertainty of controlling
back-wall reflections in this type of room.

Quadratic Diffusers
Make the Difference

Milam and Berger convinced Schatz-
lein of their ability to take LEDE tech-
nology a step further in the TRC room
by installing quadratic residue difus-
ers (QRDs), made by Peter D' Antonio's
RPG Industries, in appropriate loca-
tions on the live rear wall. "I just wasn't
sure about LEDE until quadratics,” says
Milam. "It sometimes seemed to be a
hit-or-miss proposition, depending upon
a hodge-podge of polycylindrical dif-
tusers and angled panels on the back
wall. With quadratics we're into a new
wave of design. It's like coming out of
the voodoo and into reality.”

QRDs scatter an incident broad
spectrum of audio frequency waves in
a hemispherical pattern, just as the
undersurface of the "Stealth” bomber
will diffuse radar waves rather than
sending reflections back to the source.

Milam saysit's taken time to gain the
confidence to employ QRDs to full
benefit in LEDE rooms. The diffuser
arrays are expensive (TRC has 14 atup
to $900 each), so nobody wants to
install more than are needed. "Studio
design requires a balance of budget,
client acceptance, and acoustical sci-
ence,” says Berger. "People have used
these diffusers sparingly in the pastto a
good advantage, but the configuration
at TRC seems optimal for the present
state of the art.”

Selecting a Builder

Having settled on design concepts,
Schatzlein went in search of a builder.
After evaluating a dozen contractors,
TRC hired Stephco Construction of
Indianapolis, headed by Chuck Bal-
lard. "This is the fourth time we've built
or completely rebuilt a multitrack
room,” Schatzlein says, "and we've
used a different builder each time. I
know what these guys try to do. The
minute you glance away they start cut-
ting corners on the acoustic specs,
because they just can't believe things
really need to be done to those kinds of
tolerances. But Chuck is different.” A
musician himself, Ballard showed a
real concern for acoustic considera-
tions as well as aesthetics and musician
comfort in the TRC rooms. He's now
working as a consultant on several
major studio construction projects
around the country.
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Introducing the MR-1 D-screte Head Professional Cassette Deck—
From Nakamichi—the company that created the cassette revolition!
The MR-1—a professional deck with front and rear
balanced inputs, unbalanced inputs, balanced and unbalanced outputs,
linear-scale peax-reading meters, independent
Tape and EQ selection, Dolpy-B and -C NR, prevision for external NR,
remote corntrol, EIA rack mount and more!

The MR-1—with an Asymmetrical Dual-Cagstan Direct-Drive Transport with
less than 0.027% flutter, an exclusive pressure-pad lifter that eliminates
scrape flutter and modulation noise, and a Motor-Driven-Cam operating
system that ensures gentle tape handling, automatic slack takeup,
and long-term reliab#ity.

The MR-1—with the legendary Nakamichi Discrete 3-Head recording system

for 20—20,000 Hz +3 dB response, apsolute azimuth accuracy,
and incredible headroom
The MR-1 Discrete Head Professional Cassette Deck-
From Nakamichi—the company whose profession is recordirg!

7 B\ Nakamichi

Nakamichi U.S.A. Corporatior 19701 South Vermont Ave., Torrance, CA 90502 (213) 538-8150

“Dqlby NR manutactured under license from Dolby Labo-atories Licensing Corpuaration
The word "DOLBY" is u trademark of Dolby Laooratories Licensing Corporat.on
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Milam and Berger on “Isolation”’

Were there any specia. isolation
problems at TRC? "The outside environ-
ment is pretty quiet right now, although
we had to keep in mind that somebody
could put a machine shop in next docr
or the airport approach patterns could
change to our detriment,” Berger says.
"But compared to the other location
under consideration, this was far supe-
rior.”” The major concerns about isola-
tion were within the TRC complex,
which includes four studios and con-
trol rooms.

Milam and Berger agree that there is
a lot of confusion regarding the rating
of walls for sound transmission. “Sound
Transmission Class” (STC) is the most
commonly-cited measurement, but is
not necessarily the best way to rate stu-
dio walls, according to Berger. STC is
weighted toward the mid-range fre-
guencies, and would be better named
"Speech Transmission Class,” he says.
The criteria were originally developed
to measure effectiveness of office walls,
and have limited applicability to re-
cording studios. "Low frequency noise
control is more importar.t in recording
studios,” Berger explains. "The lower
the problem frequency is, the more
expensive the noise control.”

Berger's firm is a major consultant on
noise exposure to airports, land devel-
opers, the Department of Defense, and
others. That experience helps them in
predicting environmental problems for
studios as well as in plarning for isola-
tion between rooms in a studio com-
plex. Berger felt that there should be a
minimum transmission loss of 72 dB
between the inside and outside of a
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control room for the TRC project. His
lab predicted 74 dB of isolation for Con-
trol A at TRC, and tests on the room
following 1its completion have con-
firmed that figure.

There are some popular misconcep-
tions about isolation, according to
Milam ana Berger. “In all the maga-
zines you see a block wall with gyp
(sheet rock} on either side,” says
Berger. "That's worse than one block
wall and cne gyp wall, according to
reproducible test data that have been
out for 25 years.” TRC's Control A front
wall is composed of a grout-filled block
wall and a sheet rock wall, separated
by an air space. Windows are .
sound-rated laminated glass (in each
wall). Control monitors, the indepen-
dent HVAC systems, and the entire stu-
dio ceiling are suspended on resilient
isolators.

Control A

TRC's Control A is built according to
LEDE criteria, and measures roughly
20x 22 x 14 ft. (see floor plan). The floor
is lightweight concrete, poured on
resilient isolators resting on the build-
ing’s main slab. Walls are grout-filled
concrete block (inside), and sheet rock
(outside). The outside walls rise from
floor to roof deck, and are sealed air-
tight to the roof around the bar joists. A
dedicated high-volume low-velocity
HVAC system rests on resilient isolators
on the roof and serves this room only.
Acoustically-treated ductwork is used,
releasing fresh air in a forward direc-
tion from high in the back of the room
and collect:ng air from low in the back
above the tape machines.

Studio A employs Lombard Diffus-
ers mounted in standard suspended
ceiling grids.

The live part of the room is domi-
nated by the QRDs, while the front
(dead) part makes innovative use of
absorptive panels created for this pro-
ject by Working Walls (Cleveland, OH).
The panels are six inches thick and
covered with fabric of TRC's burgundy
and grey colors. They contain various
absorptive materials in layers as speci-
fied by Berger, and fasten to the control
room walls with Velcro. The attachment
design allowed for prefabrication of the
panels in the Working Walls plant, and
will allow for easy replacement in the
event of future damage or wear.

Studio A

Flexibility was important in the design
of Studio A, since TRC's clients include
everything from rock bands to sym
phony orchestras. Schatzlein wanted a
room :hat was more “live” than the old
Studio A, oreven than Studio B, to facil-
itate recording of strings. Yet provisions
had to be made for cutting “tight”
rhythm section tracks.

The result is a room that is large
(roughly 35x 43 x 14 1), and which has
both a large drum booth and an iso-
booth. The drum booth has its own
independently-isolated concrete floor
overlaid with hardwood. An oversized
window (¥2” sound-rated laminated
glass in each wall) provides an excel-
lent sight line into the main room, and
an overhead acoustic diffuser system
smoothes the booth’s decay times. The
vocal booth has direct sight lines into
the control room and a sliding glass
door into the studio. An adjacent piano
alcove for the nine-foot Baldwin con-
cert grand features a proprietary over-
head acoustical trap.

The main room offers a variety of
"live” and "dead” areas, as determined
by wall and floor treatment, massive
flip panels on one wall, and overhead
diffusers. The diffusers, manufactured
by Lombardo Diffusor Corporation,
mount in standard suspended ceiling
grids. The traditional studio cloth walls
have been replaced with prefabricated
panels made by Working Walls. A unique
“step-down” HVAC return and proprie-
tary air diffusers insure that air han-
dling system noise is undetectable
even during digital recording of strings.

"Hard" floor surfaces are achieved
with Norament synthetic, imported
from Germany. In addition to superior
acoustic properties, the Norament is
extremely durable, as proven by its
performance in Amsterdam’s Schiphol
Airport.

Studio lighting is provided by a
theatrical lighting system with eight
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circuits on each of two scenes. A solid
state lighting control panel is located
behind the mixing desk.

Designed for Digital

Schatzlein insisted that the rooms be
acoustically and electronically quiet
enough for eventual installation of dig-
ital recording equipment, though he
doesn't feel Indianapolis is ready to pay
for digital recording right now. The
entire A.C. electrical system is wired to
hospital-grade grounding codes, with
Studio and Control A on their own iso-
lation transformer. Audio cables run in
chases along the base of the studio
walls, to minimize the number of wall
penetrations. Ninety-six mike lines
come from various input panels in the

studio, drum booth, and isobooth to’

punchblocks in a shielded cabinetina
loft above the control room, and are
routed from there to the console.

Equipping the Room

The old Studio A had a Harrison
3232, while Studio B uses an MCI JH-
528. Schatzlein and his engineers
agonized over a replacement for the
Harrison. "The 'digital control of analog
audio’ consoles are an expensive inter-
im step on the way to completely dig-
ital boards,” says Schatzlein. "When we
go digital we'll go all the way.” TRC
clients and engineers liked the Harri-
son, and were reluctant to part with it.
“A lot of the newer boards, at least in
the $200,000 range, aren't built as well
as the 3232," says Andy Symons, TRC
chief engineer. The board's Allison
automation had proved reliable. And
the TRC staff points out that the best-
selling LP of all time, Michael Jackson's
Thriller, was recorded on a 3232.

After much deliberation, TRC em-
barked on an ambitious plan to re-fit
the Harrison board. “Our goal was to
bring it up to today's specs without los-
ing its character as a vintage Harrison,”
says Symons. That involved replacing
every capacitor and every pot in the
board, and fitting new Allison ECG-
202 VCAs. The new VCAs made other
circuit changes possible, to increase
headroom and transparency while
decreasing noise and distortion. The
patchbay was overhauled, and the
wooden parts of the board refinished in
grey laminate to match the burgundy/
grey color scheme in the new control
room. "We even re-upholstered the
armrests,” says Symons, who reports
that he and TRC maintenance engi-
neer Kevin Van Wyk spent hundreds of
hours and several thousands of dollars
in parts for overhauling the board.

TRC selected JBL 4435 monitors,
and Berger specified bi-amplification.
Berger is insistent on critical place-
ment of the monitors (see July 1984 Mix
article), and has measured differences
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of up to 28 dBin frequency-dependent
power responses of popular monitors
"depending upon where you mount
them.” Surveyor's sighting equipment
was used to position TRC's monitors to
within tolerances of one millimeter. The
speakers are mounted in specially-
designed steel frames suspended on
resilient isolators for mechanical isola-
tion from the studio construction, but
acoustically coupled to the control
room walls with barium-loaded vinyl.
An exhaustive 72-hour series of tests
conducted prior to opening the room
demonstrated the expected flat fre-
quency response over a wide range of
listening positions within the control
room. The White 4001 equalizers in the
monitor chain are used only when

Mr. Gary Schatzlein
TRC Studios
Indianapolis, Indiana

Dear Gary,
sound is outstanding.

could hardly go wrong.

Sincerely,

Jerry Milam

producers want to duplicate a familiar
but non-linear curve from another
room. Furthermore, the uniformity of
frequency-related decay times makes
the room very “honest” in its portrayal
of echo and other effects.

Schatzlein says TRC clients are “ec-
static” about the room. “We've got our-
selves a hit,” he reports. Clients are par-
ticularly enthusiastic, he says, about
the stereo perception in the control
room. “Stereo placement is very accu-
rate from a wide range of listening posi-
tions, yet you are not conscious of the
speakers as discrete sources of sound.
The music comes at you from the entire
front wall of the control room, with each
track placed just where you panned
it.” [ ]

MILAM AUDIO

1470 VALLE VISTA BLVD., PEKIN, ILLINOIS
(309) 346-3161

I am pleased to hear that your new rooms are being so
well received by everyone. I have heard a number of
your recent productions aired in major markets and the

It is always gratifying for me to be part of a project like
TRC when a successful plan comes together. With Russ
Berger’s design and Chuck Ballard’s craftsmanship we

As always, it was a pleasure to work with you and
Michael, and all of the very professional TRC staff.

Your comments regarding the new MCl/Sony digital
compatible analog and digital products are appreciated.
I will keep you informed as it all becomes available.
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GONTROL ROOM

MONITORING SYSTEMS

The philosophy, as well as the
implementation, of Control Room (CR)
monitor design has been a controver-
sial subject. As the acoustical aspects
of control room design and monitoring
have been subjected to the sincere
opinions, theories, and styles of engi-
neers and designers, various ap-
proaches to CR monitor design have
been developed. Up to this point, CR
monitor designs can be found which
have various levels of tonal coloration,
transient reproduction accuracy, imag-
ing coherency, linearity, and distortion.

The current market demands for
higher musical and production quality,
made possible through digital as well
as advanced analog recording tech-
niques, require significant advance-
ments and unifying approaches to con-
trol room and CR monitor design.
Higher levels of accuracy within all
acoustical aspects of the control room
monitoring system (the CR monitor and
room design) are necessary if the engi-
neer/producer is to be fully equipped
to produce to the quality levels allowed
and required by advanced digital re-
cording technologies.

APPROACHES
TO

HIGHER
ACCURACY

by Bill Morrison

The control room monitoring system
is a critical, yet fundamental tool re-
quired to revea! the sonic truth. The
listener must hear in exacting detail
and resolution the musical outputs
trom microphones, the musical eftects
produced by signal processors, the
sonic results of mixing, and the sonic
truth of what is ultimately being re-
corded. If the control room monitoring
system is not accurate in its dynamic,
tonal, phase, imaging, or transient re-

production, the engineer/producer is
in the position of basing technical and
creative decisions upon “garbage”
information. The potential result is the
introduction of production mistakes,
musical inaccuracies, and a less than
optimum end product.

The accuracy of a CR monitoring
system can be simply defined in terms
of a comparison between the input
electrical signal to the monitoring sys-
tem (the musical signal which is to be
recorded) and the acoustical output as
measured at the listening position. If
the monitoring system is accurate, the
monitoring system will reproduce an
exact acoustical analog of the input
electrical signal at the listening position.
This level of accuracy can be de-
scribed as waveform accuracy. From a
scientific standpoint, accuracy at the
waveform level requires that the moni-
toring system, overthe musical dynam-
ic and frequency spectrum, be linear
(distortion and compression free), have
a uniform steady-state frequency re-
sponse (tonal accuracy), and have a
linear phase response (transient and
imaging accuracy).

Figure 1: Acoustical reflections from the console have an effect upon the monitoring accuracy of nearfield loud-

speakers.
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Ouer pairstaking vacuum and ¢
effi-iency and eliminates acoust

OUR SCIENTISTS HAD TO OPERAT
IN A Vacuum To GIVE You A NEw
QuaLItY OF SOUND.

The quality of any sound system begins at its source. Precision in the pcwer supply is vital to cap-
turing and maintaining the fullness and subtlety of amplified sound. The need for that exactness is

why we insist on operating in a vacuum rather than depending on outside sources.

A vacuum tank, to be precise. An environment in which our transformer is created with an air
expulsion process. Where air pockets are purged from multi-layers of the transformer’s high
grade core laminations, and the core made airtight with a special impregnating sealant.

This process gives us impeccable control of transformer function and quelity. Which gives you
the assurance of the most efficient transfer of power possible, and an end to the acoustical "buzz”
that so often fights sound purity.

To a lot of manufacturers the lowly transformer is far down on the list of priorities. For us, every
element in the sound system relies on the exacting performance of every other element, and
must be painstakingly attended to.

Whether you're driving your studio monitors in a demanding final mix, or powering a massive
sound reinforcement array, you'll find our technology giving outstanding dlarity to your work in
products from our new Model 6230 and 6260
amplifiers to our broad line of signal processing
equipment. To find out which system is designed
to meet your needs, contact your authorized
JBL/URE! professional products dealer today.

T eme®
Lt ]

|BL Incorporated
8500 Balboa Boulevard UREI

P.O. Box 2200 ELECTRONIC

Northridge. CA 91329 PRODUCTS
US.A

iJBL e N 1984
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CR monitoring accuracy is objec- tion effects, properly engineered absorp-

tively testable through properly con- tion characteristics, and highly damped
figured listening tests as well as through room eigenmodes. Unfortunately, tra-
instrumentation-based tests. These tests, ditional control room and CR monitor
in order to be valid, must allow a com- Tb at a C R designs do not meet or address these
parison between the electrical input accuracy requirements. The traditional
signal to the monitor system and the . r and typical control room has been
resulting acoustical output. Such tests monItonng designed more for pseudo acoustical

and dramatic cosmetic reasons than

are described in Appendix A. Be ad-
for the purpose of allowing the CR

vised that ordinary listening tests or "
1/3 octave analysis techniques are System Sounds monitors to present an accurate acous-
grossly inadequate to evaluate the tical signal to the listener. As a result,
accuracy of CR monitor systems. Thata 77 most control rooms exhibit detrimental
CRt }znct)ntitoring Cslyslt(]im t‘}'lsmfnds gr;efat” gI' eat does r?fsonanc':ﬁls, reflections, anld diffrglction
or that it "sounds like the live perfor- effects. ese acoustical problems,
mance” or that it produces a "flat” 1/3 : combined with inherent flaws in tradi-
octave real time analyzer display does HOt necessanly tional CR monitor design, result in sig-
not necessarily indicate monitoring L d 5 t nif'}c}:lanttmcar}ti_torinlg inaccl:curacd:ies._ t
accuracy. e traditional and predominan
Assuming thataccuracy at the wave- 1naicaie wall-mounted CR monitor system in
form level can be approached within 3 i use today is basically a refined version
:Ee dgsign oftg tC}t?hmonitc;r, I/ve must mon Jtonng o_f a tc};e_ateé1 logglsl%ea]%ehr szstg;?_ dei
en insure that the control room's signed in the s. The traditiona
acoustical environment does not signif- monitor system incorporates 15-inch
icantly perturb the CR monitor's direct aqccuracy. drivers in a fourth order vented enclo-
radiation to the listening position. This sure with a crossover transition (active
requires, within the design of the con- or passive) at 400Hz (or above) to a
trol room, uniform radiation loading, midrange compression horn and high
control of reflections, control of diffrac- frequency tweeter. Examples of this

Figure 2: Free field monitors which meet high accuracy requirements allow the advantages of nearfield monitor-
ing with the SPL and bandwidth capabilities of large monitor systems (shown with acoustical shielding removed).
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QUIET CONFIDENCE.

he dcslgn of sound studios shouldn’t be left to chance this caliber, there is no room for error. You need the
Intuition alone will only gct vou so far. It’s not mnugh confidence that the design and constructien is done
for a studio to “fecl g(x)d it must also “feel right.” right the first time. lnmu Oelton Rose, Inc., consul-
But how do you arrive at a facility that fecls right? tants 1N Acoustics, blended sound scientific prmuplu
lclunmgc Inc. in Dallas rcccntl\ was confronted with a keen sense of prac*u,.ll application to render a
with this dilemma. The construction of their new dulgn which was torally compatible w ith lclum.lgc
studios in Las Colinas was the realization of a ten-year unique phllosoph\' Their 25 vears of experience in
dream. They were secking the perfect balance of au- environmental noise control, architectural acoustics,
dio and video quality to offer to their wide range of video systems, clectro-aco 1stics, vibration isolation,

clients. Though they were w illing to
try some new idcas to expand the
state of the art, they were also seck-
ing the prcdmtal)lht\ which 1s so nec-
essary in the rcu)rdmg industry. It
was their goal to enjoin the current

evolution of multi-track sound stu-
dios with one of the most advanced
video facilities in the country.

I here was one obvious concern.
When vou are inv esting the kind of
money it takes to develop a studio of
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and facilitization prov:dcd Teleimage
s with the quict confidence which they
were seehing.

\a 1 can have this same level of
confidence on your next project.
Simply call 1- 214-392-7800 and ask
for Russ Berger.

J OI N E R Stlent Partners in Sound
PELTO 4125 Centurion Way

Dallas, Texas 75244
ROSE .
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Figure 3: The Neutrik frequency and phase response instrument allows aspects of monitoring accuracy to be
analyzed and documented.
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AUDIO « VIDEO RECORDING STUDIOS
251 W 30th St., NYC 594-7554

New Music Masters 1ohn Cole  Kid Crecle and the Coconuts  Davit Sigerson - Serlous Funk and RAB

$tars Chakn Khan - Manhetan: Kool and the Geng - Rap and Beat Arfists Whodini- Jean Miche! Bas-

quiat Techmo Disco Acts Jocel n Brown - Mike Thaodore - Victor Willis - Jazz Greats Peter Erskine - Michaet

Brecker - Gato Borbier Barry Finnerty - Mike Manieri  Exerclse Jane Fonda "Pnme Time”  Natienal Com-

merclals Nabisco - Coi 45 - plus ihe ever Hard-Rocldn’ Ramones have ail found the technology. experience

and atftention 1o personal style ‘hey needed 10 get the job done at! a reasonable price

PLANET operates two recoraing studios with up to 28 frack capability (64 for mix) It s owned ty gold recorg

producers and Grammy award winning engineers

Recording conwloguvvclude a computanzed MCT 500 Series and a Tndent Seres 80 with 40 input modules

Tape Machines are Siuaer 24 frack anc MCI 24 rack Mix Machines are Studer ABD and Ampex ATR both

set for V2” muxdown

A partal st of Outboard Equipment inciudes Lexicon 224X Digita' Reverb, EMT Stereo Piate. Valley People

D namites and DBX Gates, L'BX 165 & 160, Urer 177¢ Limiters. Marshall Time Modulators, Pan Scan. Lexicon
M 42's Eventide Harmomizers Chorus Flanging and Phasing Eftects and much more

:ny additioral Exotlc Unis such as AMS Delay. Reverts and Emulators are avatlable with reasonable notice
nthesizers (Miai equpped) include Yamahs DX7 Digital. OBB. Moogs Drum Machines include Linn and

DKAX with DEX Sequence’ ana Cr Clck &

MonHor Systems in both studios are Ure: 813's ime Aligned. Ha'ler and Crown powered

Recording Areas are both ive and dead end in design, featuring an incredible ive drum environment

PLANET SOUND IS PROUD TO HAVE WORKED WITH
CHAKA KHAN ON HER NEW HIT LP | FEEL FOR YOu.
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type of monitor system are currently
being produced and marketed by
numerous manufacturers and “"name”
designers.

Inaccuracies inherent in the design
approach of the traditional CR monitor
are exemplified by the use of fourth
order vented bass enclosures, by the
use of compression horn systems, by
poor electrical and acoustical cross-
over characteristics, by inherentdriver
inaccuracies, and by noncoherent
acoustical time arrivals from drivers.

The use of fourth order vented align-
ments for bass reproduction results in
non-optimurn phase characteristics and
transient respor.se ringing. The result-
ing inaccuracies are poor bass defini-
tion, a dominant bass coloration, and
bass transient “overhang.” Other inac-
curacies found in the traditonal CR
monitor result from the use of compres-
sion horns. High Q internal resonances
within the compression driver and
throat areas of the horn produce tran-
sient ringing and frequency response
anomalies which are inaccurate, offen-
sive, and fatiguing. In addition, high
sound pressure levels produced within
the horn throat force air into nonlinear
behavior.

The traditioral CR monitor system'’s
cressover from low frequency drivers
to midrange drivers at 400 Hz or above
is at a much higher frequency than
optimum. This high crossover frequen-
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Sittlite.

Gooseneck Lamps & Accessories

mixing consoles, amps,
turntables, effects racks,
multi-tracks, synthesizers,
music stands, drum machines,
keyboards, orchestras,

d.j. consoles

flexibility!

Littlite/CAE, Inc.
P.O. Box 430
Hamburg, MI 48139
313/231-9373
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Your Recordings Can Only Sound as Good

Introducing Prolink ~ High Performance
Studio Cables by Monster Cable?

Many people in the record-
ing business used to think
that cables were just cables.
And in fact, many of us

still do.

A Sound of their Own.
Many engineers have found
that the opposite is true.
They are discovering that
ordinary cables have “a
sound of their own” and
distort music recording
and reproduction in ways
that we were never even
aware of. Critical areas
such as clarity, depth of
bass response, quickness

of transients, and the “nat-
uralness” and “presence”
of voices and instruments,
are all lost through conven-
tional cables.

A Monster New Tech-
nology in Cable Design.
Monster Cable has shown
music listeners worldwide
that the sound of their play-
back systems could be sig-
nificantly improved simply
by changing their cables to
the Monster. Now you can
obtain an improvement in
the sound of both recording
and playback that will sur-

prise the most critical and
skeptical of engineers, sim-
ply by switching from your
current connecting cables

to Prolink by Monster Cable,

Come Hear the Monster.
We invite you to hear our
entire line of microphone,
speaker, and studio hookup
cables. Put them through
your most critical listening
and durability testing.

You'll discover just how
good your recordings can
really sound.

Drolink. .

For your free brochure please call or
write Paul Stubblebine, Professional
Products Division Munuger.

Monster Cable* Products, Ine.
101 Townsend, San Franciseo CA 84107
415 7771355 Telex: 470584 MUSY U]

TONSTER.CASLE "
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cy requires the low frequency drivers,
which must produce high cone excur-
sions for low frequency reproduction,
to also reproduce a significant portion
of the voice range. The result of low
frequency cone excursions and simul-
taneous midrange reproduction from
the same cone is the production of bass
induced intermodulation and doppler
distortion. In addition to these forms of
midrange distortion, the operation of
the bass drivers above their piston
band results in irreqular amplitude and
phase characteristics where cone body
breakup and cone suspension reso-
nances Occur.

Crossover networks (active or pas-
sive) which are employed in traditional
CR monitors are usually 12 dB/ octave
and are not phase accurate through
the crossover region. This, combined
with mechanical driver misalignments,
results in poor phase and time domain
performance for the system. The con-
sequences are inaccurate left-to-right
sound stage imaging, inaccurate front-
to-back depth imaging, and inaccurate
reproduction of complex transient wave-
forms which have Fourier spectral
components spanning the crossover
region.

Attempts to salvage the traditional
CR monitor design have included sub-
stituting various manufacturer’s driv-
ers, using various amplifiers, trying dif-
ferent cable systems, using wood horn
designs, trying various horn flare geo-
metries, attempting driver time align-
ments, using 1/3 and 1/6 octave first
arrival equalizations (or worse—room
equalizations), and various crossover
designs. The results of these attempts to
achieve higher accuracy from the tra-
ditional CR monitor system may pro-
duce some levels of improvements, but
when analyzed with high resolution
acoustical instrumentation and valid,
objective listening tests, the futility of
these attempts is revealed. These "band
aid” type of improvements simply do
not address the inherent inaccuracies
of traditional CR monitor design
approaches.

Many engineers, in addition to using
the traditional wall-mounted CR moni-
toring system, are using, to some
degree, nearfield monitors. The use of
neartield monitors varies from their use
as analytical mixing tools to their use as
typical “"cheapo” speakers.

Neartield monitors do minimize the
ettects of poor control room design and
allow the listener to essentially receive
the direct radiation (except for console
reflection and diffraction effects) from
the monitor; however, the use of near-
field monitors typically results in some
monitoring inaccuracies. The crossover
frequency from bass to midrange or
treble drivers is usually as high or
higherthan the traditional wall-mounted
CR monitor. The result is the introduc-
tion of bass intermodulation distortion
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AMEKO

ine At JBS

Foresight. When it's time tc upgrade So whether you’re upgrading or building
your studio, being able to anticipate the a studio from tne foundat on, contact Kevin
needs ofyour clients is the most critical Witt or _ewis Frisch at 1-600-241-97.38

aspecto? choosing the right system. Thats  (Ga.: 1-80C-532-2523). Sn~owcase. The fore-
why JBS Studio chose Showcase Audic/ sight tc put you on the leading edge.

Video Systems, the southeast’s emerging

leader -n pro-audio and video.

Working with JBS and the engineers AMEK
at Amek Otari, and BTX, Showcase inter- L |
faced dual 16 track Otari MX-70s, the
Amek Angela, and the BTX Shadow. Eﬂﬂmﬂ

The result: The first fully synched Otari
MX-70116/32 track system in the nation.
Depending upon their clients, JBS now E=TCi=Ses=-=%
offers 8, 16, or 32track with full lock-upto |t g
video. And those clients enjoy the sonic:

superiority of the Angela’s famous AUDIC/VIDEQ SYSTEMS

“English” sound...leading edge tech-
ﬂ“ﬂ""ﬂhﬂyh

nology, at rates they can afford.
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IF YOU'RE
IN THE STUDIO...

S

’ f you're in the
studio, whether
as an engineer,
producer, artist, tech
or manager, you know
there are some things
you can'tdo without