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Free yourself

from the confines of “semi-pro.”

Semi-pro gear limits your possibil-
ities. While it is useful and fun in the
beginning, you soon outgrow it. Then it
begins to hold you back.

The TAC 16/8/2 is not “semi”

anything. It’s a professional standard low

impedance board offering important
features previously found only on all-out
24 track consoles.

And it’s expandable.
As your studio grows, the TAC 16/8/2
grows with you. It is designed to accept

additional 8-channel expansion modules —

up to a maximum of 48 in/24 monitor.
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16 mic/line inputs, 4 position EQ with 2 swept mid sections, 8 sub
groups, stereo output, 8-track monitor mix (also usable as 8 line returns to
the stereo mix buss), 4 auxiliary sends from each channel with one
auxiliary return, 11 LED ramp meters (reading pfl/solo, the 8 groups, and
stereo mix), monitor facility with selectable
inputs, talkback and communications
facility, oscillator.

16 in/8 out TAC 16/8/2

$8,000

Call today for more information—or
to arrange for a free demonstration.

Subject to adjustment for currency
o txchange fluctuations

Otari MX-5050 B
Professional 2-track
Suggested retail:
$2,150.

Otari
MX-7800

AW A N One inch

® & & & o 0 8-track

T R S R Suggested
( retail:

$9,000.

New, expandable TAC 16/8/2 Console

AMEK

AMEK SYSTEMS AND CONTROLS, LTD.
Islington Mill, James St. Salford M3 5HW, England

EVERYTIHING AUDIO
16055 Ventura Boulevard, Suite 1001
Encino, California 91436
Phone (213) 995-4175 - Telex 651485

MARTIN AUDIO VIDEO CORP.
1213 West 55th Street
New York, NY 10019
Phone (212) 541-5900

-—— AVAILABLE AT:

WESTBROOK AUDBIO, INC
11536 Judd Court, Suite 336
Dallas, Texas 75243
Phone (214) 699-1203

FLANNER'S PRO AUDIO
Mayfair Mall, 2500 N. Mayfair Road
Milwaukee, Wisconsin 53226
Phone (414) 259-9665



Cover: Nashville's Wood-
land Studios, with two 24
track studios and two
mastering rooms cele-
brates its 14th year in
business this month. During
1980 they recorded No. 1
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We devote quite a bit of space in this
issue to two stories, each one repre-
senting a major change in the structure
of our industry. Each of these changes
also represents a strong source of op-
timism after a long period of doubt and
insecurity in this business of making
records.

Digital recording has been around for
quite a while now, but all of a sudden it
is no longer a novelty. More and more
people are listening, evaluating and im-
agining how it would be for that most
valuable area of tape to head contact to
be reading and writing 50,000 or so
bits of information every second, rather
than responding to continuous changes
in a magnetic field. The sceptics and tire
kickers have taken their best shots and
the manufacturers have listened and
taken note.

We felt it was appropriate to devote the
Progressions column of this timely AES
New Products oriented issue to a broad
scale update of current, or soon to be
available, digital tape recorders. We
also felt it appropriate to go directly to
the source and have the manufacturers
describe their systems and design
philosophies in their own words. What
has emerged is what we hope will be an
informative and up to the minute
display of what digital tape recording
has to offer.

The second great change we discuss in
this issue deals with the emergence of
the woman’s role in the art and science
of recording. No longer is a woman out
of place taking an active and creative
part in the control room or in the shop.
Obviously creativity and skill in our in-
dustry observe no sexual barriers, and
it is inspiring to see the enthusiasm in
the new wave of talented professionals.
To get a report from the tield, we sent
Shelly Higgens to interview several
women who are quickly making their
mark on the recording industry. We
feel strongly that their comments and
opinions will be of value to us all. a
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URRENT

~ NASHVILLE
DIGITAL WORKSHOP

It started when Jim Williamson, President of
Nashville’s Sound Emporium Studios, decided he
wanted to know more about digital; and ended as
perhaps the most fascinating event thus far in the
history of digital recording: five manufacturers’
digital systems and 3 analog machines all crammed
into the Sound Emporium'’s Studio A control room
for a 5 day (April 20-24) “digital workshop.”

The idea for the project sprouted during
Williamson's visit to 3M’s Minnesota headquarters
last winter. "My own lack of knowledge about
digital inspired me to ask 3M what the chances
would be to have a machine to experiment with.
They agreed right away. Then in thinking about it, [
thought it would be better to have some other
manufacturers’ machines represented as well. As
the word got around and interest grew, more and
more companies got involved.”

Masterfonics, a Nashville disc mastering
facility, co-sponsored the event and helped enlist
support from the various manufacturers. Sony and
JVC brought in their two channel machines and
editing systems; Soundstream demonstrated an 8
channel unit; 3M contributed a 32 channel, a 4
channel and an edit system; and Mitsubishi brought
a 2 channel with razor edit capability. The analog
references were Studer 2" 24-rack, 2" 2-track,

and Y4" 2-track.

Live demonstration sessions ranged from
western swing to jazz to a French horn quartet.
Country star Don Williams came in to cut a quick
digital version of his hit, "Good Ole Boys Like Me.”

A custom-built distribution amp and cable
setup fed the exact same signal simultaneously to all
machines, and a switchbox allowed participants to
make direct A-B comparisons. (Units remained
anonymous, identified by number only.)

A sampling of comments indicated that dif-
ferences between the digital systems do exist,
though they are subtle.

Connie Potter-Hoge, independent engineer:
‘T heard a shading of difference with the French
horns. Some sounded more real, some less real.”

John Abbott, Sound Emporium staff: "They
(the digitals) were closer than | had ever expected,
but I could hear a ditference in some instances. It all
sounds great, though!”

Although the %" analog came close to the
digital sound on first pass at 30 ips, the overall en-
thusiasm for the new technology was summed up
by top independent engineer (Crystal Gayle, Don
Williams) Garth Fundis: "They have it all over the
analog. I'm not losing anything. It's a mirror image
of what's coming off the floor.”

AES Expands Convention Site

For the first time in its history the Los
Angeles Convention of the Audio Engineering Soc-
iety, May 12 to 15, will employ two major facilities,
the Los Angeles Hilton and the Hyatt Regency. The
two sites are a four minute walk apart in downtown
L.A.

A series of workshops has been added to this
year's agenda, with topics that include "High Level
Sound in the Body,” "Console Technology,” "Mic-
rophone Techniques,” "Digital Editing,” “Stereo for
Television,” "Sound Reinforcement” and
“Audio/Video Futures.”

The technical papers will be presented at the
Hilton, as will the trade exhibits, representing 186
international manufacturers. The workshops will be
held at the Hyatt Regency.

3M Video, Digital
Audio Products Merge

3M’s video and digital audio product lines
have been merged into the firm's Magnetic
Audio/Video Products Division, the St. Paul-based

company has announced.

The newly expanded project is headed by
Frank ]. D'Ascenzo, manager, who reports to John
E. Povolny, vice president, Magnetic Audio/Video
Products Division. The new business unit markets
products formerly available from 3M's Mincom
Division, which has been dissolved.

Products offered by the video/digital audio )

merger include the TT-7000 “C" format video tape
recorder, graphics generators, routing and ma-
chine control systems, digital audio recorders, elec-
tronic editors and accessories.

According to D’'Ascenzo, "Our customers
will be better served by the joining of video and
audio technologies under the same corporate um-
brella.”

Other personnel appointments within the
video/digital audio merger: Bob J. Landingham,
sales manager; Clark Duffey, marketing develop-
ment manager, digital audio products; James N.
Mazzoni, marketing development manager, televi-
sion display systems; Jerry S. Kerr, marketing
development supervisor, switching systems; and
David A. Bixler, marketing development super-
visor, video tape recorders.

Sony Develops High Definition
Video System

Sony Corporation has announced that it has
developed a new, high-standard video recording
and playback system, called "Sony High Definition
Video System,” to expand the uses of video and
television toward the new image requirements of
the 21st century.

The prototype HDVS features 1,125 scan-
ning lines and 60 fields per second with a frequen-
cy band width of about 30 MHz, which can contain
five to six times more information than the present
NTSC standard color TV system. The NTSC
system used in Japan, the United States and some
other countries uses 525 scanning lines and 60
fields per second with a maximum band width of
4.2 MHz.

Japan Broadcasting Corporation (NHK) con-
ducted research and development in this field for
the first time in the world back in 1968. The NHK
system, which also uses 1,125 lines, was
demonstrated at the SMPTE conference in San
Francisco in February of this year.

Based on Japan Broadcasting Corporation's
(NHK's) HDTV technology, Sony has developed
their high-definition video system by adding video
recording, time base correction and other
capabilities. Sony expects to play a significant role
in promoting and enhancing the high-definition
technology as proposed by NHK and providing a
direction for the new image industry of the coming
era.

The new system is expected to improve the
economical efficiency and expand the production
techniques of motion-picture production with its
electronic shooting and editing capabilities.

The 1,125-line Sony High Definition Video
System mainly consists of the following equipment:

1. High-definition 3-tube TV camera, which
incorporates a newly developed l-inch Saticon® *
high-resolution pickup tube.

2. linch wide-band RGB VTR, which
employs a new high-density recording format.

3. Wide-band digital time base corrector,
which features a new wide-band AD converter.

4. 20-inch and 32-inch high-definition
Trinitron monitors with a fine-pitch Trinitron picture
tube.

5. 100-inch high-definiton TB projector
with a wide-band picture tube for projection use.
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Greenberg Named JBL Vice President

Stewart Greenberg has been elected Vice
President of Marketing and Sales at James B.
Lansing Sound, Inc., effective March 30. Making
the announcement was Jerry Kalov, JBL President.

*] am very pleased that Stewart Greenberg
will be joining JBL at a time when we're making
significant positive changes in the company organ-
ization,” commented Kalov. "With his impressive in-
dustry track record and fine personal talents, he
will provide the appropriate leadership and direc-
tion for JBL’s future marketing program on a world-
wide basis.”

Greenberg will direct domestic and interna-
tional sales and marketing efforts for JBL's high
fidelity and professional product lines.

Omega Hosts "Supersession”

Omega Recording Studios of Washington,
D.C. has announced the second annual “"Superses-
sion”, a 10 day intensive workshop/seminar in the
fine art of professional recording. Larry Boden, Joe
Tarsia, Jay Chattaway, Bob Yesbek, and John
Woram are a few of the lecturers and instructors
this year. "Supersession” makes use of Omega's
new 24-track facility including a 32 input API con-
sole, Lexicon digital reverb, and all Studer and
MCI tape machines. Omega is offering inexpensive

accommodations for out-of-town students.

Distribution for Rebis

Klark-Teknik Electronics Inc. has been ap-
pointed exclusive U.S. distribution for Rebis Audio,
located in Stourbridge, England. Rebis Audio man-
ufactures a complete range of signal processing
modules including the RA201 Noise Gate, RA202
De-Esser, RA203 Comp-Limiter, RA204 Parame-
tric EQ, RA212 Mic-Line Preamp, and the RA210
RIAA Disc Preamp. The modules are for use with
the RA200R 16 module rackframe and either a
free standing or 19" rackmount power supply.

Communication Production Center

The International Picture Show Company
{O-T-C) announced today that it has completed a
major marketing and economic feasibility study on
a proposed $30 million multi-use communication
production facility and named Robert Koors presi-
dent of the project.

Lloyd N. Adams, Jr., chairman and president
of TIPS, described the appointment of Koors as a
“significant step in the development of this project”
which Adams said would be located in Atlanta with
the Omni International office-hotel-retail complex
being the most desired location. The all-inclusive
production center is designed to service the cur-

rent and future needs of industrial/commercial,
television, feature film and record producers.

Findings of the marketing and economic
feasibility studies were drawn from interviews
across the country with approximately 300 pro-
ducers in the film, television, video and recording
industries. Believed to be one of the most com-
prehensive studies of its kind, the market research
was done by Marketing Evaluation of New York
with Atlanta office of Laventhol & Horwath com-
pleting the economic feasibility study.

VCA Appoints Blumenthal

In a move designed to produce major
original software for the home video market, Al
Markim, President of Video Corporation of
America (VCA), announced the appointment of
Howard Blumenthal to the newly created post of
Director of New Program Development.

Talking about his plans for the new de-
partment, Blumenthal has high praise for the com-
pany's VidAmerica label of "Collectible” home
video programs, but points out that "There are
many other areas for programming including pay
TV, cable and international TV, as supplements to
the home videocassette market.” He adds, "It is our
intention to develop programs with varied
formats.”

COMMITTEE
REPORT

BMA Sets Conference

The Third Annual Black Music Association Conference has been
scheduled for Saturday, May 23, through Wednesday, May 27, at the Cen-

tury Plaza Hotel, Los Angeles.

*The Sound To Count On" will be the 1981 theme and will encom-
pass in-depth analyses of the music industry including marketing and mer-
communication ownership,
methods; harnessing of creative profitability; developmental processes for
the artist; a perspective of today's record company; and other topics
specifically geared to herald The Sound To Count On—Black Music

Further information may be obtained by writing or calling BMA,
1500 Locust St., Suite 1905, Philadelphia, PA 19102; (215) 545-8600.

chandising strategies;

UK'’s Studio Exhibition Expands

The Association of Professional Recording Studios (APRS) will ex-
pand its 1981 exhibition to occupy more than 27,000 sg. ft. in the Con-
naught Rooms at the Kensington Exhibition Centre in London, June 10-12.

The event will feature more than 100 exhibitors showing equipment
ranging from small tape recorders to recording consoles valued at more
than $300.000. Both capital and consumer goods will be displayed.

For further information contact: Edward Masek, Association of Pro-
fessional Recording Studios, 23 Chestnut Avenue, Chorleywood, Hert-
fordshire WD3 4HA England. Telephone: (09237) 72907.

technologies and

NARM Speaks on Copyright Increase

On March 17, the U.S. Court of Appeals for the District of Columbia
granted NARM's motion to intervene in the pending appeals of the recent
decision of the U.S. Copyright Tribunal which increased the royalty rate on
copyrighted music used in sounding recordings. That decision would in-
crease the current rate of 2%¢ per song to 4¢, effective July 1, 1981.

Joseph Cohen, NARM's Executive Vice President stated, "NARM
joins with RIAA in the belief that the increase awarded by the Copyright
Tribunal is excessive. We feel it is incumbent upon NARM particualarly, in
the best interests of its members, to point out the adverse impact on the con-
sumer which will result if the increase is allowed to stand.”

S.F. NARAS Sponsors Seminar

As a followup to their highly successful Studio Musicians Workshop,
held in February, the San Francisco chapter of the National Academy of
Recording Arts and Sciences will be staging a unique and ambitious
seminar on Saturday, July 18. The event will present five simultaneous
studio recording demonstrations at five different San Francisco recording
studios, each dealing with a special focus: Guitar, Bass, Keyboards, Drums
and Vocals. At the conclusion of the day, all five groups will come together
for a rhythm section recording date.

Further details and registration information can be obtained by call-
ing the San Francisco NARAS office at 415/777-4633. |

MAY 1981
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NORTHWEST

At Caribou Ranch in Nederland, Colorade, Dan
Fogelberg is over-dubbing his new double
album, produced album, produced by Dan
Fogelberg and Marty Lewis with Marty Lewis
engineering assisted by David Giorgini and
Jerry Mahler.

At Fane Productions Studio, Santa Cruz,
California, label mates Bob Brozman and
Michael Rugg recently finished their newest LPs
for Kicking Mule Records. Pete Carlson
engineering with Bob Force producing Michael
Rugg.

Action at the Automatt in San Francisco, CA
Maze workin on a new LP for Capitol Records
entitled Live in New Orleans with Frankie
Beverly producing, David Cole engineering,
and Maureen Droney assisting.

At Mountain Ears Recording in Boulder, Col
orado Next Coast Productions has Bad Boys
recording their debut album with Jim Mason pro
ducing and John Aldridge at the board.
Recent activity at Bodacious Audio in San
Mateo, CA, includes demos for Martin Mull live
at the Boarding House in San Francisco, Dave
Haynes engin=ering.

Recent activity at Difterent Fur Recording in
San Francisco includes, Walter Hawkins track-
ing for a new Light Records album project with:
Melvin Seals engineering and Don Mack
assisting.

NORTHEAST

At Unique Recording New York City studio
manager, Joanne Georgio reports that lan
McDonald (formerly King Crimson and
Foreigner) is completing tracks engineered by
Bobby Nathan for a solo debut L.P.

At Spectrum Recorders, in Lanesborough, Ma.,
Cobble Mountain Band has just completed a
single for Singlebrook Reccrds, engineered by
Les Kahn.

Currently at Celebration Recording Studios in
New York City are producers Richard Perry ard
Trevor Lawrence working on the new Pointer
Sisters album for Planet Records with engineer
Piers Plaskitt.

At Kingdom Sound Studios in Syosset, New
York, Long Island, Blue Oyster Cult recarding &
mixing there latest album. Martin Birch produc-
ing, engineered by Martin Birch and Clay Hut-

At RPM Scund Studios in New York City, Phil
Ramone producing "Billy Joel” with mixing by
Phil Ramone & Elliot Schiener. Assisting are
Larry Franke and Dominick Maita. Phil
Ramone producing “Paul Simon” for HBO.

At Kajem Sound in Gladwyne, PA, one of
Philadelphia’s hottest acts, The Hooters, record-
ed and mixed their forthcoming EP. Features Rob
Hyman and Eric Bazillian formerly of Arista’s
Baby Grand.

Steve Remote of “Aura Sonic LTD, on 'Loca-
tion Recorders’ just finished mastering a debut
single for N.Y. Mod group "“Disturbed Fuz-
niture” which was mixed at Quadra Sonic
NY.C

SOUTHEAST

Carl Perkins was at Woedland Sound n
Nashville working on tracks cut for the Austin
City Limits Television Show. David McKinley
was behind the boards.

At Ardent Recording, Inc., Memphis, TN,
Carla Thomas, back in the music field after a
long absence, is putting the finishing touches ona
new project for World Productions. Homer
Banks and Chuck Brooks are producing with
engineers William Brown and Robert Jackson.
Ray Charles made a surprise visit to ke
Nashville Columbia Studios recently to join
Johnny Cash as he was working on his next
album. Producer Billy Sherrill took advantage of
the situation and recorded a duet with Cash and
Ray Charles.

Island Recorders in Nashville finished re-
cording scrgs by Tammy Wynette and George
Jones for the soundtrack cf "“The Night the
Lights went out in Georgia.” George Rickey
producing, engineered by Dave Shipley and
Dave Hieronymus.

The Artisan Recorders’ Mobile Unit out of Ft
Lauderdale, Fla. recently completed the first suc-
cessful remcte digital recording in Flonda, using
the Mitsubishi Digital Audio Systems X-80 PCM
recorder to capture the Fort Laudercale Sym-
phony Orchestra :ive at the Fort Lauderdale
Ware Memorial Auditorium. Peter Yianilos and
Richard Hilton engineered.

At the Muscle Shoals Sound Studios in Shet-
field, Alabama, Roger Hawkins and Barry
Beckett are producing an album on the Muscle
Shoals Rhythm Section for Cagito:, Gregg
Hamm, Steve Melton and Mary Beth
McLemore at the boarad.

The Crystal Caine Band has been working at
Triiad Recording Studios in Fort Lauderdale,
Fla, on their first album. Co-producing on the ses-
sions is Steve Gaudet and Michael Laskow, with
Laskow aso engineering, and assistance from
Robert Corti

At dgp Studios in North Miami, Fla., Peter
Olach'’s Love Hunter's album currently near mix-
ing stage, supported by Blood Sweat & Tears
drummer Bobby Economeu, bassist John Good-
win, piano and synthesizer by Brian Bec Var of
Bobby Caldwell fame. Engineering the project is
Gary Vandy assisted by dgp’s Jeff Dean and
Ted Stein along with John Alderson.

SOUTHERN CALIFORNIA

NSP Studios in Hollywood, CA, announces that
for the past few weeks Hal Davis, Smokey
Robinson, and Arthur G. Wright have been in
working on tunes for Smokey's nephews Keith
and Darrell.

Current activity at Eldorado Recording Studios
in Hollywood, the Sue Saad Band mixing a track
which will be included in the Irv Azoff Film
"Heavy Metal”. The group also set to mix their
upcoming record for Planet Records. Jim Saad
producing, Dave Jerden engineering.
Ameraycar. Recorders, Studio City, CA recent-
ly completed Phil Seymour's album on Board-
watk Records as well as 20/20 on Portrait &
presently mixing Carmen Appice’s album on
Riva Records.

Activity at Gold Star Studios in Hollywood in-
cluded CBS/Johnston recording artist Susan
Lynch mixing her debut album for the label with
Terry Melcher producing and Bruce Gold at the
board. Brian Wilson back at Gold Star working
up some new material.

Currently at Pasha Music House in Hollywood,
Spencer Proffer working on the new Devin
Payne LP for the new Pasha label, and doing pre-
production with Billy Thorpe for his new album.
Lasry Brown in co-producing and engineering
Chi Coltrane for CBS/Germany

At Skylight Exchange in Granada Hills, CA,
preducer Jeff McGinnis of McGinnis produc-
tiors returned this month to mix tracks with in-
dependent engineer Dave Mertens at the con-
trols

At Soundcastle in Los Angeles, CA, Poco
recording basic tracks for a new MCA album:
Mike Flicker producing and engineering. Rita
Coolidge is recording over-dubs on her newest
AGM albur: Andrew Gold producing. Jim
Nipar engineering.

Salty Dog Recording in Van Nuys, CA, Gabe
Veltri engineering sessions for Joshua Harris. P
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INTRODUCING THE HOTTEST
NEW INTERNATIONAL RECORDING STAR.
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It won't be long before the charts are
filled with tracks recorded on the new
Mitsubishi X800 32-channel digital
audio recorders. And why not. The
Mitsubishi X800 doesn t just record
an artist's sound—it captures it. Every
subtle lick. Every gentle nuance. It
records it In a way that makes the
listener feel like he's right in the booth
with the players.

The X800 digital audio recordings
are not subject to the limitations of
analog recordings. There's no tape
hiss. No print-through. No dropout
errors. No degradation through
generations. The Mitsubishi X800 is
the culmination of years of refinement
and perfection. It will give the record-
ings coming out of your studio the
reliable advantage ot 32 channels of

pure sound...real sound...3-dimen-
sional sound
WHY DIGITAL YOU ASK.

The cry in the industry is Diversify
and digital recording is the inevitable
future of recorded sound. It represents

THE PORTADLE X80

X80
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as big a sound breakthrough as stereo
was to the industry. Digital Audio Disc
players for the home are already a
reahty in Japan and are going to be
availabie here next year. The con-
sumers and recording artists will be
demanding digital sound. Wiil your
studio be ready?

WHY INSIST ON MITSUDISHI?

Because we pioneered the digital
recording effort back in the early
seventies. Since then we have been
refining and perfecting our equipment
to meet your changing needs. And its
ready now

The Mitsubishi X800 32-channel
digital audio recorder represents just
one more element of our entire digital
audio line. This spring we will intro-
duce the XE-1 Electronic Editor which

X800
X80 X80A

Fxperience the 3rd dimension
i1 sound.

MITSUBISHI

DIGITAL AUDIO SYSTEMS

32-Channel
Digital Recorder

will allow for extremely precise and
flexible electronic editing, and an
attractive enhancement of the razor
blade editing capability of our X80
Series recorders.

We have a full line of digital
products for you now and we intend
to keep exploring this new dimension
in sound to meet your changing needs.
When you record on the Mitsubishi
X800 and master on the X80 Series
recorders, your final product will be a
whole new experience in sound.

MITSUDISHI DIGITAL AUDIO SYSTEMS.

For more information on the Mitsubishi
X800 32-channel and X80 2-channel
Digital Audio Recorders and Mitsubishi
Digital Audio Systems, call us at 800-
323-4216 (outside tll. por 312-982-9282
{within H1)

THE CONSOLE TYPE X80A




Continued from page 6

& G. Productions (Pershing/Gaydos) finished up
mixing Trish Cory project David Coe
engineering.

NORTH CENTRAL

At Chicago Recording Company in Chicago
Ill. Ramsey Lewis recently completed his forth-
coming Columbia LP, 3-Piece Suite, at CRC's
Studio D. Tom-Tom 84 produced the album, and
Hank Neuberger engineered. The Marshall
Tucker Band, Warner Bros. artists, conducted
overdubs and mixdown for their King Biscuit
Flower Hour program with Kevin Herron
engineering.

Recording activity at Studio A, Dearborn
Heights, Ml includes Johnny Mae Mathews and
ADC Band finishing tracks on Detroit duo, M &
M; Eric Morgeson engineering. Flight, recently
signed to Stan and Sid Bernstein, laying down
tracks for their forthcoming album; Eric
Morgeson at the board.

Roxy Recorders in New York City announces the
installation of its new Tangent Series 16 console
with custom modifications by Paul Blank of Omni-
sound Ltd.

The new Music Designer’s Recording Studio,
30 minutes from downtown Boston, on the
Marlborough-Hudson line, is a 24 track
facility(with 2, 4, and 16 track recording
available, and Video Interface), and features a
Harrison 3232 Computer-Automated console

(the first in New England) along with spacious
Recording, Isolation, and Control Rooms. The
Music Designer's staft will be Jeff Gilman, Fred
Mueller, and Jeanne French

ACA Recording, Houston, Texas has added a
number of electronic keyboards to those
available for their clients use: Mellotron, Mini-
moog, Fender Rhodes, and a Prophet 5
Polyphonic Synthesizer

Thunder Road Studios LTD. of Calgary, Alber-
ta, Canada, has announced the opening of their
music/film complex, designed by Tom Hidley of
Eastlake/Sierra Audio, and built by Lakeside
Associates. The operation contains a Neve
Studer equipped audio studio. a complete film
mixing room and a full service 16/35mm motion
picture film laboratory

Tres Virgos Studio, formerly an 8-track facility
in Mill Valley, CA announces the scheduled com-
pletion of it's new 24-track complex in San
Rafael, CA for late summer of 1981 . Designed by
Chips Davis and Ed Bannon, Tres Virgos will be
the state of LEDE™ control room and studio
design. The control room will be 450 sqg. ft. and
the studio will have over 850 sq. ft. of floor area
and a ceiling height of 14 ft. For more informa-
tion call Robin Yeager, studio Mar. at (415)
456-7666.

PPL Records in Hollywood, CA announces the
opening of its studio “"R.E.D. Funkin’ Rockin’
Cabin”. This 4 track studio includes equipment
such a a C-12 Mixing console with Dolby noise
reduction. Guitar, drums, and keyboard rentals
are also available. Engineers are on staff at all
times.

Orders Now Being Taken.
Dealer Inquiries Invited.
Meyer Sound Labs, Inc.,
2194 Edison Avenue,

REllablllty. MBSLI loudspeaker system components are

earning their reputation every day in the toughest road and installation
applications. Why not choose the best for your system? ® Accurate
Specifications ® Complete Thiele/Small Parameters ® High Power

Handling ® Unusually Low Distortion

San Leandro, California 94577, (415) 569-2866

Strawberry Jamm Studios, West Columbia,
South Carolina has just taken delivery of a Lex-
icon 93 "Prime Time" digital delay processor,
and a Lexicon 224 digital reverberation system
from Trackside Engineering of Smyrna,
Georgia.

Custom Recording/Studio C in Stockton, Ca is
proud to announce the acquisition of its new
Synclavier II 32-Voice Digital Synthesizer. Studio
C wil also be updating to an Automated
24-Track facility in May.

Nadya Bell has now taken over Unicorn Studios
(formerly Star Track) located in Los Angeles, CA.
After extensive re-modeling of the entire 24-track
studio, with excellent results, Unicorn is now
available for bookings. (213) 652-2070

Gopher Baroque Productions in Garden
Grove, CA has upgraded it's facility with the pur-
chase of a Tascam 85-16 sixteen track recorder.
In addition to the new machine, the studio has ac-
quired a beautiful C-7 Yamaha grand piano.

Antech Labs Inc. of St. Louis, Missouri recently
sold and installed a Tascam Model 15 Recording
Console (20 x 8) to Soundvue Studios of St.
Louis, Missouri.

Ultrasonic Studios in New Orleans, LA would
like to announce its upgrading to a 24-track faci-
lity. In addition to a new MCI JH 24, the studio
has increased the signal processing gear and
studio instrument selection during the past four
years of operation in the New Orleans
metropolitan area. Jay Gallapher and George
Hollowell, owners/ engineers, report the expan-
sion as a continuous effort to meet the needs of a
city with a rich musical heritage.

Tiki Sound Studio in San Jose, CA. welcomes
Jeannine Osborn as an in house musician and
engineer.

Michael Fusaro was recently named Chief
Engineer at The Automatt in San Francisco, CA,
by studio owner/producer David Rubinson.
Fusaro was assistant supervisor at CBS' San Fran-
cisco studios from 1971-78 and has worked in
engineering and maintenance with both Fantasy
studios and Coast Recording.

Heavenly Recording in Sacramento, CA, has
added a new MCI JH-110-B transformerless 2
track machine to it's equipment list. dbx noise
reduction is available for the 2 track machine in
addition to 24 channels of dbx with the MCI 24
track machine.

Round Sound Studios Inc. in Weston, Ontario,
Canada expanded to 16 tracks with a new
SoundWorkshop series 30, 20 x 16 console, the
first to be installed in a Canadian studio, thanks to
Gerr Electro Acoustics LTD. Also an MCI 2
recorder with auto locate and new JBL 4343
monitors bi-amplified by Bryston amps.
Sorcerer Sound (N.Y.,, N.Y.) is proud to an-
nounce the opening of its newly upgraded
recording facility. A list of equipment includes:
An Acoustilog GB-1 30 input console with VCA
Grouping, (Automation ready), 4 band sweep
EQ. and Multilyzer plasma metering, Studer A80
24 track and 2 track machines, Dolby 24 track
noise reduction, and EMT plate & Lexicon Digital
Reverbs.

Gary Gunton has assumed the position of
general manager at Eldorado Recording Studio
in Hollywood.
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In the Swiss tradition of meticulous precision and matchless craftsmanship,
the STUDER AS800 represents the ultimate achievement in multichannel tape recording.
It is a system designed and engineered to complement the competent professional.
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INIMITABLE QUALITY-IMPECCABLE PERFORMANCE

UNQUESTIONABLY STUDER!

The A800 embodies all the technical sophistication and total du-
rability you expect from STUDER; a company whose name is syn-
onymous with reliability and functional innovation. For example, the
A800 was the first machine tc utilize micro-processor control of all
critical transport and electronic functions, and employs STUDER de-
veloped servo-centrols over both tape tension and capstan speeds.

The total ASCO system includes a remote command unit contain-
ing a toal-function audio remote control, a 20 address memory
auto-locator, the Tape Lock System 2000 Programmer, capstan variable-
speed control and SMPTE code channel remote selector, all under
micro-processor control.

And as usual with STUDER equipment, the AB00 includes no
annecessary features; it doesn't tell you what you don’t need to know.

STUDER has established a multitrack record, having pioneered
most of the functional innovative features found in multitrack re-
corders today. STUDER remazins the standard-setter for the entire
industry, producing a steadv succession of technologicai break-
throughs.

The A800 is another one.

UNQUESTIONABLY STUDER!

REVOX

Studer Revox America, Inc./1425 Elm Hill Pike, Nashvilie, TN 37210/(615) 254-5651
Nfficas: | os Anaeles (213) 780-4234 New York (212) 255-4462/Canada: Studer Revox Canada, Lid.



To be an audio industry standard requires
unequaled performance, reliability and

versatility. The Spectra Sound 10008 10

wlm 1% band graphic equalizer excels in these
9 realms with improvements not previously
available to the professional audio indus-

]
a m Irutlsw try. The unmeasurable distortion and

extremely low noise of the T000B did not
sm'm'd H ' happen by accident, but are the result
ln g E of design and manutacturing techniques
developed over the years.

"
- L] reinforcement, the audio professional
rdlahlny relies upon the equalizer to maximize
“F I sonic performance. The 1000B can ease

am m'sah-l. equalization problems while insuring
m years of trouble free operation.
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For further Information contact:
Specifications

TH.D. .0018% (Test Equipment Residual)

I.M. .0018% (Te—st Equipment Residual)
*8ignal/Noise Ratio 104 dB below + 4dBv

Frequency Response 20 Hz to 20kHz, + .5dB, + 18dBv

Input impedance Balanced, 10k ohms, Unbalanced

100k ohms 3750 Airport Road
Output Impedance Less than 1 ohm, typically .3 ohm Ogden, Utah 84403

(801) 392-7531

Spectra Sound is a wholly
owned subsidiary of Spectra Sonics.

+Specification unweighted, 20 Hz to 20kHz.




SOUND ADVICE

SIGNAL
1o

by Ben W. Harris

In this age of sophisticated elec-
tronics it wouid seem a small thing to ask
for one set of common guidelines for
measuring equipment noise and distor-
tion. The complaints have been voiced
time and time again, and still it seems no
one cares. Each manufacturer seems to
be fixed to their way of measuring and
not readily accepting change. Now, this
is not meant to be any kind of indictment
against the manufacturers, but rather an
atempt at making the consumer and user
aware of the various forms of measure-
ment. This month we will deal primarily
with noise measurements and dive deep-
er into the subject in months to come.

The most common of noise specifica-
tions is probably signal to noise ratio, or
S/N. The S/N ratio is the level difterence
expressed in dB's between the nominal
signal jevel and the noise floor. It you
were given a S/N figure of 74 dB for a 2
track master recorder, you would prob-
ably assume this recorder to be very
quiet, and in fact it could be, but the fly in
the oatmeal & yet tc appear

In the case of tape recorders, the
printed “nominal” level could well be an
unrealistic figure such as 1040 nWb/m,
which for many machines and tape form-
ulations represents the 3% distortion
point. Good engineering practice will not
allow such high levels. A more reason-
able elevated level would be +6 dB, i.e.
480 nWb/m. If this lower “nominal” level
were used ‘or the noise performance
tests, it would yield a lower S/N ratio on
paper and thus make the recorder look
noisy when compared to other decks
rated with the 1040 nWb/m level, and
manufacturers are reluctant to shed any
bad light on their own product.

For discussion purposes, let us
assume we are trying to make a purchas-
ing choice between two master recorders
of equal cost and similar function.
Machine "A" is said to have a S/N ratio of

70 dB at 380 nWb/m, while machine “B"
is specified at —68 dBv referenced to
775 volts at the same 380 mWb/m. The
question is, which one is the quietest. If
you chose "A", mark an X for yourself in
the novice column. Tape machine "B” is
the correct choice with the information
given.

You see, S/N ratio and noise level re-
ferred to 775 volts are horses of different
colors. The —68 dBv noise level of "B"
would have a S/N ratio of 72 dB, assum-
ing both machines are operating at a
standard level of +4 dBv. The reference
to .775 volts is actually zero level or 4 dB
below nominal operating level. There-
fore, add the 4 dB difference in measure-

T

ment conditions ‘o tape machine "B's
—68 dBv and you have a S/N of 72 dB,
a full 2 dB better noise spec than the
other deck.

Now then, as if matters are not con-
fusing enough, you may be comparing
apples to to oranges if the noise specilica-
tion is written with a disclaimer such as
“A Weighted" and not full bandwidth 20
Hz - 20 KHz. A noise measurement spec-
ified as “A Weighted” simply means that
a gentle roll-off above 1 KHz has been
used on the output of the device in ques-
tion before the noise measuring unit
“read” the noise signal. This in fact will
make the final specification at least 3 dB
better than a 20 Hz - 20 KHz measure-
ment on the same machine. 1t gets in
volved, doesn't it?

One of my pet complaints has been
in console noise specs. To the onlooker it
must appear as if each manufacturer
specified whatever figure at the time
made his console look better than his
competition. This is and is not true. The
problem lies in no meaningful measure-
ment techniques. The rampant confusion
can manifest itself quickly when word
spreads that a perspective customer is
shopping for a new console. Console
salesmen at the tirst hint will bombard

& MULTITRACK

your door, each trying to convince you
that his product is by far the best. They
have memorized the spec sheets and can
quote noise specifications like a recorder
playing back all that has been stored.
However, it is rare to find a salesman that
is really able to answer those questions
for you that are not iilustrated in the
beautiful four-color brochure.

For instance, at the 1978 AES in
New York City, ] was admiring a proto-
type 32 x 8 console on exhibit. The sales-
man was very friendly, rattling off speci-
fications right and left. “From +4 dBv
line in to +4 dBv line out, one channel
assigned, this board has a S/N ratio of 84
dB,” he beamed proudly. "Oh,” 1 said,
“then with all 32 channels assigned, you
would have a 69 dB S/N ratio, is that not
right?” “Oh no,” he said, “the noise
specification would remain the same, 84
dB. In our console the noise does not
add.”

Welll Needless to say, | was im-
pressed. A circuit that defies all laws of
physics, | would have given my first born
male child for a print of it. In the real
world, the noise increases 3 dB every
time the number of identical channels are
doubled into a common buss. (Properly
spelled BUS, but for traditions sake,
buss.) Therefore, our friends’ 84 dB S/N
ratio becomes 81 dB S/N with two chan-
nels assigned, 78 dB with four and so
forth until a S/N ratio of 69 dB would be
obtained with all 32 channels assigned.
This is assuming the summing amp to be
noise free, which it ain't!

Most summing amplifiers are virtual
ground current ports, with their positive
input tied to console common. All the
channels' summing resistors, say 10 K
ohm each, are in parallel for a combined
input impedance of 312.5 ohms on a 32
channel console. Usually, the summing
amp has a feedback resistor equal to one
channels’ summing resistor, in order to
give unity gain.

MAY 198)
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However, the noise on the ground
buss is being amplified through the
positive input of the summing amplifier
and just how much is calculated below:

Summing amp feedkzack -
Summing resistor +~ number of channels
or
10,000 ohms

312.5 ohms

Voltage gain
Vaain of 33

Now, a Vgain of 33 is approximately
35 dB! Consider the ground buss to be
— 105 dBv which is usually considered
very good by most designers. Subtract
the 35 dB of gain from this figure and
you have ground noise in your summing
amplifier of —70 dBv. Sum this —70
dBv noise with the —69 dBv obtained
with all 32 channels assigned and you
will arrive at a figure close to —66 dBv
Those big mega-buck consoles used im-
properly can be real neat white noise
generators.

The next topic is not a noise mea-
surement at all, but rather one that may
imply, to the unsuspecting, a noise speci-
fication. It is called “"dynamic range” ex-
pressed in dB. "This here digital dee-lay
line had uh hundred dee-bee dynamic
range.” (That's Tennessee sales pitch for

100 dB of dynamic range.) It sounds
good if you say it real fast, but do not
confuse this specification with any form
of noise specifications. The dynamic
range is the level difference between the
noise floor and the point at which the unit
will begin to clip or distort. “"Headroom
man, what about headroom?”

Again, good engineering practice
dictates that one must maintain an aver-
age or nominal operating level at least 20
dB below the clip point for safe opera-
tion. Subtracting the necessary 20 dB of
headroom from the dynamic range fig
ure of 100 dB gives us a S/N ratio of 80
dB.

And last, but not least of misunder-
stood noise specifications, is power
amplifier specs. Some of the ‘arc
welders” used in today’s studios are on
the order of 500 watts per channel and
the noise spec is sometimes referred to as
105 dB below rated output of 500 watts.
"So,” you ask, "how come my monitors
have audible hum in them?” Well, the an-
swer is again a guestion of headroom.
There is just no way you are going to use
an amplifier at 500 watts all of the time.
In fact, a more realistic figure would be
50 watts nominal of 20 dB below rated
output and 20 dB closer to the hum and
noise floor of the amp. This puts the S/N
at about 85 dB. Now, include the room

equalizer hum and noise, the console it
self, and the length of cable connecting
all of this together, plus the inefficiency of
the speakers, and the loss of level
through the speaker cables themselves
Mount the amplifier, as usual procedure,
in a rack with other power amps and
equalizers, where the stray magnetic
fields can induce hum into the high input
impedances of the amplifiers. With all of
this combined, you will be lucky to end
up with a S/N ratio of 60-70 dB

All said and done, it is no small
miracle that our “state of the art” control
rooms do not sound like a Concorde SST
at forty paces. Alas, even with all of this
contributing noise and hum, we still seem
quite capable of producing records that
do indeed sound good. And we haven'
even discussed the noise contribution of
20 to 30 microphones at roughly the
same amount of gain per channel,
opened to a room with air-conditioning
and forced air heat and heaven knows
what else.

We probably should have discussed
microphone and preamplifier noise, but
maybe some other time [ ]

Correction: In March’s Sound Advice
column, page 15, column 1, 11th
line, should read ... £18 VDC power
rails.”

SALTY DOG RECORDING

14511 DELANO - VAN NUYS, CAL. 91411 -

SALTY DOG RECORDING would like to extend its thanks

\. to the artists and producers who helped in
\ making the past year a successful one.

994-9973
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Eight good reasons tobe
a Beyer Buyer.

one The first reason is Beyer. We have fifty years
experience making the world’s finest microphones and
headphones. And an unmatched reputation for quality,
reliability and innovation. The choice of professionals
everywhere.

two M 160. One of the world’s best-loved and most
versatile microphones. Warm, soft sound

favored by vocalists and
musicians alike. Dual
ribbon design for
high strength and
fast transient response.

three Beyer headphones. A
full range of high quality professional
models for critical monitoring and reliable

communication. DT 109 combines stereo headphones
and boom-mounted microphone, ideal for on-air use
and disco deejays. DT 444S wireless headphone re-
ceives sound from an infra-red LED transmitter up to

A five Beyer microphone
; stands and booms. A full
range of mic mounts for floor
and desk use, with fixed and
folding bases. Available with
collapsible tubes for easy
packing. Also heavy-duty
stands for speaker cabinets.
six Beyer microphone ac-
cessories. Wind screens, im-
pedance matching trans-
formers, in-line switches,
power supplies, wireless

transmitters, stereo arms,
goosenecks, clamps, thread
adapters, anti-shock sus-
pensions, and even a mic
stand ashtray! The whole
works. If you can use it with a
mic, we make it.

300 feet away. Full 20-20,000Hz frequency
response. Six hour stereo operation on re-
chargeable NiCad batteries.

four The new M _400. A great per-
former's mic. Supercardioid pick-up
pattern to minimize feedback. Rugged
design for long life. Tapered frequency
response with rising high end and
rolled off lows, plus midrange pre-
sence boost. Built-in humbucking
coil and pop filter. Dynamic de-
sign is unaffected by heat
and humidity.

Beyer))

Dynami

seven M 713.

One of our unsur-

passed studio condenser

mics. Modular system; accepts different transducer cap-
sules and power supplies. Gold-vapored mylar
diaphragm for high transient response. Mu-
metal shield. Temperature and humidity stable.

eight See your dealer or write for in-
formation on our product line. You'llhave
many more reasons to be a Beyerbuyer.

BEYER DYNAMIC, INC.
5-05 Burns Avenue, Hicksville, NY 11801 + (516) 935-8000
In Canada. H. Roy Gray, Ltd.

MAY 1081
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[STUDIOSCOPE]

Small.........

Business....

Computers

by Dennis Buss and Chris Haseleu

Does your studio have need for a small
computer? Very likely you have or will
soon consider this possibility. Although
many of us sense the usefulness of a com-
puter in our everyday situations; as with
all major purchases, we must justify the
expenditure.

Of those we have spoken to, who have
not yet made this acquisition, frequent
comments have included, “I can't afford
it’, "My receptionist handles all of the
bookkeeping, so I don't need one”, “Most
programs really don't apply to studio
situations” and "My accountant takes
care of my paperwork.”

Computers may or may not be ap-
propriate for your operation but we
would like to share some basic informa-
tion about small computers, and the dif-
ference in various systems.

USES
Depending on the system, programs
are available that can do anything from
write letters, bill credit customers, or
analyze studio expenses—to being able
to let your employees or clients play

sophisticated video games. In deciding
on the uses that are appropriate for your
studio, two things should be considered:
specific needs (payroll, accounts receiv-
ables, etc.) and the extent of application
(a basic systern might be fine for now, but
what about growth in the future?).

BOOKEEPING.

This use is one of the most common
applications. Some of the specific studic
needs that can be accomplished are: a
general ledger, payroll records, ac-
counts receivable and payable forms,
cash receipts and disbursement journals,
and inventory records. When deciding
on the computer system to accomplish
the above activities, be sure to allow for
the inevitable changes. A five-person
payroll program might be fine for this
year. But, what do you do if in three
years you have ten people on staff and
your system cannot be upgraded to han-
dle the other five individuals?

STUDIO OPERATIONS
The above uses are primarily rec-
ord-keeping oriented. There are pro-
grams available that involve analysis by
the computer: time scheduling (booking
studio time, efc.), expense analysis, sales

analysis, budgeting by client or by time
(i.e. week, month), tax records, and mas-
ter file information handling.

CLIENT INFORMATION

Studios should have up-to-date
information on their past/current clients
in order to keep track of credit payments,
to market the studio’s services better, or
to be able to help analyze the studio’s
past performance by customer group:
demo sessions, agency clients, video
customers, remote recording, etc. Cer-
tain programs in this area include the
ability to automatically bill credit
customers, keep track of delinquent ac-
counts, develop mailing lists for the stu-
dio's services, and list background infor-
mation on the client such as address, last
studio activity, credit rating, money
spent on session, etc.

Obviously, the above is not a com-
plete list of programs available to the
studio owner. However, they will cover
the needs of most small to medium-size
studios.

The next question is "which compu-
ter system is best for me?” Once the
studio owner has analyzed his/her needs
for a computer, and thought about the
system's extent of application, then deci-
sions can be made as to which specitic
computer company and model is appro-
priate. Below is a random list of small
business computer manufacturers—ones
that we feel could be appropriate for
recording studios.

SYSTEMS

Apple Computer, Inc., 10260
Bandley Drive, Cupertino, CA 95014.
Model: Apple 11 Business System.
Suggested retail price: under $5,000.
Software available: general ledger,
accounts receivable and payable,
account aging, “the Cashier.”

Commodore Business Machines,
Inc., 901 California Ave., Palo Alto,
CA 94304. Model: PET Business
System (CBM). Price: $3,585. Software
available: mail list, data base
management, payroll, general ledger,
small business package, inventory
control.

Heath Co., Benton Harbor, MI
49022. Model: H-89 Kit (available
assembled from Zenith Data Systems,
Inc.). Price: $1,595 (assembled:
$2,295). Various programs are
available.
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Years of proven performance in the
studic I1s the reason you bcught
Ampex equipment in the past Tech
nologicai leadership is tha -eason
to stay with Ampex audic equipment
today. Arid tomorrow

Tak= our ATR series racorders
for instance. The ATR-100 and the
ATR-700 are ideally suited for use In
the studio. And outside the studic
Eithei place. they Il deliver impressive
performance and dollar-saving
reliability

ATR-100: THE

PROFESSIONAL.

The ATR 100 sets the stardard for
excellence in audio recording. Its
reputation for low distortion, low wow

AMPEX ON AUDIO

Technological Leadership.
It’s the Reason You Should Buy Ampex Audio.

and flutter, and phase corrected
equalization is unsurpassed Add the
available cue amplifier and editing
kit, and you'll find edit points as easy
as turning the capstan knob

ATR-700: THE
PORTABLE PERFORMER.
Our ATR-700 is a master performer
in the field. as well as a first class
addition to your studio. Perfect any
~hare you neec quality combined
with rugged. trouble-free production
What's more. you get alt the im
oortant standar features. Like
mast-used conirols up front for easy
peration. plug-in printed wiring
assemblies for efficient service. and &
built-in 41N 2 oLt mixer

AMPEX: THE ORIGINAL

AND STILL THE LEADER.

If you're thinking audio. think Ampex
Call your Ampex dealer today for the
full Ampex audio story. In your com
petitive business. it pays to have

the edge

Ampex Corporation

Audio-Video Systems Division
401 Broadway. Redwood City. CA
94063.415/367 2011




l The SOUNDPRISM Series |

Our Other Board Members Include:
The Pro Club + 3, Pro Tour 8/3,
Pro 4/3 and Stagemlx + 4 Series

RaNZ XY Boards are products of

Ml 150 Florence Avenue
D INC. Hawthorne; NJ 07506 (201) 423-1300




Radio Shack (Tandy), 1300
Tandy Center, Fort Worth, TX 76102.
Model: TRS-80 II. Price: $3,450.
Software available: inventory control
system, payroll, general ledger,
accounts receivable, mailing list

Tano Corporation, 4301 Poche
Court West, New Orleans, LA 70129
Model: Outpost II. Price: $2,595.
Various programs are available.

Alpha Micro Systems, 17875 N
Sky Park North, Irvine, CA 92714
Model: Alpha Micro System. Price:
$2,895. Manufacturer does not have
software packages available.

Columbia Data Products, 9050
Red Branch Road, Columbia, MD
21045. Model: Commander 900
Price: $4,000. Various programs are
available.

Industrial Micro System, 628 N.
Eckhoff St., Orange, LA 92668.
Model: Series 5000. Price: $2,800
Manufacturer does not have software
packages available.

MicroDaSys, POB 36051, Los
Angeles, CA 90036. Model: System Z
Price: $2,899. Software available:
Business Accounting, Inventory,
Mailing List

28 ONE-SIXTH octave bands from
40 Hz through 894 Hz on and be-
tween 1.5.0. one-third octave
centers

13 one-third octave bands from
1000 Hz through 16 kHz on 1.S.0
centers.

10 dB boost or cut oneontinuous,
calibrated, Mil-Spec controls
Equal Q in both boost and cut
conditions

Precision inductors in mag-
netically shielded enclosures for
maximum hum rejection

Noise guaranteed — 90 dBv or
better

SERIES 4300 ACT!VE EQUALIZERS

A new standard
in equalizers!

* Accessory socket to permitinser-

tion of 12 dB/octave or 18 dB/oc-
tave low-level crossover networks
for bi-amping or tri-amping

Mid and high frequency output
trimmers accessible from front
panel

Input attenuation control variable
to 20 dB of attenuation accessible
from front panel

Variable high-pass filter 20 Hz
through 160 Hz, 12 dB/octave

Security cover

ONE SIXTH OCTAVE REAL TIME

ANALYZERS AVAILABLE.

North Star Computers, 1440 4th
St., Berkeley, CA 94710. Model:
Horizon. Price: $2,099. Software
packages not available from
manufacturer.

Ohio Scientific, 1333 S
Chillicothe Rd., Aurora, OH 44202
Model: C4P MF. Price: $1,695.
Software packages not available from
manufacturer.

Dynabyte, Inc., 115
Independence Drive, Menlo Park, CA
94025. Model: DB8-1. Price: $2,595.
Software packages not available from
manutacturer

Exidy, Inc., 390 Java Dr
Sunnyvale, CA 94096. Model:
Sorcerer. Price: $1,295. Variou
software programs available

instruments incorporated
P.O. BOX 698 AUSTIN, TEXAS 78767
512/ 892-0752

The above list of computer hardware is
just a small sample of the available
systems appropriate for recording studio
operations. We selected the systems that
have a suggested retail price in the range
that a small to medium-sized studio could
afford.

Some of the hardware manufacturers do
not have programs available. Others
have only limited software packages. To
help with this problem, there are com
panies that produce only software pack
ages for a variety of computer systems

By contacting individual manufacturer’s
sales representatives and/or computer
sales companies (usually listed in the
‘vellow pages’), the studio owner can
gain additional information as to what
small business computer system, or soft
ware package, is best for the individual
ized needs of his/her recording studio. B
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SMPTE time code, an 80 bit digital
word that shows position, accurate to a
video frame (33 ms.) But what if we go
into a high wind mode and this 80 bit
word goes zipping by at 140ips
looking, for all intents and purposes,
like a megahertz? We know that an
audio recorder will only pass 20 KHz.
A dilemma arises that can be simply
solved by the installation of an optional
‘wide band amplifier,” allowing time
code to be read at those speeds.

But how did this all start?
Originally engineers approached
editing video tape as if it was audio
tape. People used to tie knots in wire
recorders and anneal them with
cigarette lighters. Then came audio
tape and Jack Mullin showed us all how

O
easy editing could be using a whisker
cutter. When video tape appeared, the
sophistication that was necessary to edit

video tape was incredible.. so they used
a blade. Technical heresy, you say.

O O
Anything that passes video heads

(:] H':m spinning at 14,400 rpms has to be
perfect. Still in all, early (1956 style)

engineers used the beloved blade.

The audio position was easy to
straight razor. As you will see in the identify, but how did they identity the
next issue, Regent sound in New York picture, you ask? They used some dope
hasn't used a razor blade in five years, (not that kind) that was painted onto the
except for loops. tape that identified the recorded picture
relate to a music studio? It is what you Initially, we understand that to edit portion of the tape, and then chose the
will be using five years from now. The we need to be able to find a unique point to splice. Boy were they archaic!
razor blade will go the way of the position on the tape. This is done using (Something must be remembered

by Ken Fay

Electronic editing systems...let me
count the ways. But how does this

oARGENT PRO AUDIO VIDED

Portable Audio Video Systems Rentals
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NOW Sargent Pro Audio Video has the video equipment
that makes field production better and easier than ever
before. The Sony VO-4800 and DXC-1800 offers significant
features as; Automatic backspace editing, Microprocessor
controlled camera—which can help you realize superior field
production for news, education and training, and corporate
purposes. A demonstration will show you how. For further
information contact:

SARGENT PRO AUDIO VIDEO
1655 Laurel St.

San Carlos, Ca. 94070
415-592-8674

though, this was way back in the days
when we only had 2 track. Yep, these
people were recording 3 mghz on tape
when we were having a hard time
getting 10 KHz.) Obviously this
circumstance didn't last for long, but
still in all they made it work

First came control track editing.
This method used the control track that
the quad recorder used to tell where it
was. Than came time code, but it was
not just around the corner. Time code
editing came approximately 10 years
after the blade. The resulting code was
accurate to a frame, an incredible step
forward as, even today, frame accuracy
is the measure of an editing system.
This much bandied expression “a
frame"” needs some clarifications. A
frame is 33ms. long, which translates to
Y2 inch of tape at 15ips. As any person
who edits audio tape knows, you can
blow an edit by being 1/16th of an
inch off. This problem is presently
being addressed by the editing system
manufacturers, notably EECO

Many early time code editing
systems were jurry rigged small
business computers. They used a lot of
memory and were capital intensive to
set up and operate. As with all
technical developments, the price and
size has gotten smaller. The early
CMX-600 cost $250,000 and took
about 250 sq. ft. of floor space. You
also had to consider the added expense
of the air conditioning unit that was
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dedicated to this computer.

Today, we have THE EDGE. This
product is CMX's latest bid. designed
to sit on your lap and allow feet up
editing. (This procedure is not
recommended however, as we all have
to look like we're working.) Previous to
The Edge, video editing systems used
either an alpha numeric keyboard, or at
least a keyboard where each individual
function was dedicated to a particular
key. The Edge makes a radical
departure from this style. There are
twelve unlabeled pushbuttons that
initate functions. The labeling is
achieved by the use of a video monitor
that changes depending on the step in
the editing process. Better than that,
The Edge decides when the function of
the buttons will change. This machine
approaches being idiot proof, as you
are not allowed to continue the editing
process until you have completed all
the steps. The operating instructions are
printed on the face of the table that can
be used as a writing surface. (The
ultimate crib sheet.)

This machine is so user oriented
that you will not be using these
instructions for long. An additional
feature that is incorporated into an
accessorry for the larger CMX-340 is
the Gizmo. On The Edge these are
motion control knobs that offer the user
the ability to rock the tape as if you
had your hands on the reels
themselves. (One major problem
encountered when you do rock tape
like this is that time code cannot be
read at speeds this slow. The solution is
to read tach pulses, until the tape
moves quickly enough to update the
time code.)

Now we come to the applications in
television sound. One thing that
differentiates television sound from
music recording is that the television
industry, as well as the film industry
manufactures their tracks. We in music
have the luxury of recording in a stone
quiet environment, and can overdub at
will. In television, we are often working
on a large stage with extraneous noise,
or in a terribly small room with the
acoustics of a tile bathroom. Recording
dialogue is difficult enough let alone
incorporating sound effects or a string
section. Since this material is done at
different locations and times, the luxury
of an overdub is impossible. Enter time
code. All elements are recorded with
time code and assembled later as a
D.M.&E. (dialogue, music, and effects.)

To use a razor blade in a half hour
show, that will conservatively have 50
audio edits, would not be cost effective.
In the film industry the use of the
human computer has served well. It is
not uncommon to use 4 people to mix
the sound on a 120 channel console
On a $30 million picture this setup is a
small percentage of the overall budget.
In a half hour television show this rig

RECORD ¥

ACADEMY OF AUDIO
K VIDEO AR
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Spring Quarter Starts May 19th

Call for more info. (714) 299-2111

Academy of Audio & Video Arts
A Division of USA Records & Video Works
2667 Camino Del Rio South #2061. San Diego, CA 92108
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Director:
Raghu Gadhoke
Engineer/Producer Hollywood

would be the budget

Computer editing now becomes
cost effective. These $15,000 little
wonders will go to some time code
position, stop, establish a 5 or 10 frame
preroll, play the source machine and
roll the record (R) machine while
punching in the R machine at the exact

you to take the machine out of record
and instruct the source machine to go
to another designated position and
begin this sequuence all over again.
without the use of a blade.

So don't sell you stock in
Wilkinson. Electric razors didn't hurt
them that much either, but the next

time you have programmed it to. If you time you hire a second engineer, you

choose, these systems will also allow
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by James Riordan

Tom Werman is vice president/ex-
ecutive producer for CBS Records and
has been responsible for signing such
acts as Cheap Trick, Boston, REO
Speedwagon, Ted Nugent, Gary Myrick
& The Figures, and Molly Hatchet. He
began his involvement in the music
world as a musician.

‘I played rhythm guitar in college
and used to jam with people like Hen-
drix, Rob Stoner, and Billy Cross. I still
play incidental instruments on every
album [ make. It's a Hitchcock thing. I do
almost all the incidental percussion like
shakers, maracas, tamborine, wood
blocks, claves, hand claps, and occa-
sionally [ sing.”

In almost storybook fashion Werman

got his job with CBS by writing Clive
Davis when he was president of the label.
"I wrote him and explained that while [
was doing well at an advertising agency,
[ didn't like the work and had a passion
for rock n’ roll music. Since Columbia
was so marketing oriented I thought
there might be a place for me. That
started a two month interview process
which wound up in a job as assistant to
the director of A & R for Epic. I then tried
to get CBS to sign four bands (Lynyrd
Skynyd, Rush, Kiss, and Manhatten

Transter) which they passed on. When
those bands all became huge they decid-
ed to let me sign an act and that was
when [ came up with Ted Nugent. [ was
pretty much of a co-producer on Ted's
first aloum and later | became more of a
line producer. As a staff producer I'm

only allowed one outside project a year
and I've had offers that range from the
Blues Brothers to Bette Midler

Werman's criteria for signing an act
can be boiled down to one of two things.
"It they are doing something that is a
stock commodity, they have to do it bet-
ter than anyone else in that kind of music
or else they have to offer something com-
pletely new. They have to represent
some kind of extreme like Ted Nugent or
Cheap Trick for example.”

Werman believes in relatively little
advance preparation for the studio. "I
make extensive notes from a cassette of
all the tunes. I've never spent more than
three days in preproduction with a band
and once [ was forced to spend only 48
hours with tunes I had never heard
before. That was with the Cheap Trick
Dream Police album and when it was
done in 30 days they put it on the shelf
for eight months. It really disturbed me
since [ was looking forward to going into
the studio with Cheap Trick and taking
the time to make a brilliant record.”

He is enthusiastic about the new
Hawks album. "The Hawks were great
because it was done in a converted
chicken coupe in lowa. I usually go
along with the band in deciding where to
record, but [ want to mix at the Record
Plant and I like to use the same rooms
because it provides a consistent
reference point. [ also like to use the
same engineer (Gary Ladinsky) who I've
done several records with.”

If the artist wants to be present dur-
ing the mix, it's alright with me, expecial-
ly if it's a new group. Molly Hatchet can't
because they're on the road 200 days a
year and Ted never had the patience to
sit through a mix.”

Werman has done two successful
live albums (Nugent's Double Live Gon-
zo and Beck/Hammer). "They're easy to
do with good performers. 1 like to tape 6
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or 7 dates in a row in small theaters that
are under 3,000 seats.”

Werman is outspoken and not
caught up in the politics of the record
business. "I'm kind of a political dummy
and that forces me to do good work. On
the wall in my office are all the records
I've ever done, instead of just the gold
and platinum ones. [ feel it's more of an
honest statement to have both the stiffs
and the hits.”

His advice to would-be producers is
to “Know your limitations. [ started
because | felt | could make better records
for me to listen to than 1 was hearing.
Learning how to edit is very important.
You must develop a linear memory so
you can best structure the basic tracks. I
edited most of the Epic singles from 1970
to 1976 and things like doubling the
choruses, or moving/eliminating bridges
can make all the difference between a hit
and a stiff.”

Werman sums up his philosophy
about producing. “A producer shouldn't
be heard. I don’t want a sound, although
people have already started identifying
my things. I like pretty obvious things like
locomotive rhythms and eighth notes. 1
like dynamics...backing off and then
charging forward to take the listener on a
little trip, but I don't have a stock drum
sound or a stock anything sound. This is
probably because I'm not an engineer
and most of those identifiable producer
sounds come from producers who used
to be engineers.”

Werman has to feel a passion for the
acts he records. "I usually get excited
about a band so fast that [ can't take a
minute to identify what it is that I love.
The Producers were the first band I
signed in three years and there have only
been two or three acts [ would've signed.
[ was beginning to feel it might be time
for me to leave the business and then ]
saw them. | had been mastering a Molly
Hatchet record and was real tired, but
after | heard a few cuts | was convinced.
The Producers were that good. They
played beautifully with perfect three part
harmonies. They had punch and class. I
you have to deliberate over a band for
more than twenty minutes you probably
shouldn't sign them. Words that I've
become wary of are ‘Tom this is a great
band but they need a good producer.” A
band that is great enough to attract my
attention should be great enough to do a
good album on their own and hopefully
make a brilliant album with a good pro-
ducer.

“1 won't do a project just for the
bucks. A lot of veteran producers will do
that because the thrill is gone. Some of
the thrill is gone for me, too, but it comes
right back when I find a band and it lasts
until I leave or they leave. Making Cheap
Trick records is always a thrill.”

“Some of the best producers never
scout for bands and [ think that is what
separates me from most producers. [ love
to find and produce great bands.” [ |
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INTRODUCING a state of
the art Electronic Design
Active Direct Box, sur-
passing the obsolete
transformer approach
to Direct Boxes.

e FET input provides low noise
and high input impedance

o Transformerless balanced output 2052 source

« Ground switch for supression of hum and RF interference
e Instrument input FET preamplifier

e 1 M2 input impedance

e Frequency response 10—100 KHz + ODb

e Distortion .01% at 1 KHz

e Maximum output level +10 Db into 5052 or higher

FOR INFORMATION — BOX 944, VAN NUYS, CA 91408

[ ASHLY ] HAS A LIMITER FOR YOU

SC-50
299 List

SC-55
499 List

For loudness enhancement. clipping prevention, speaker protection. control of
vocal levels. elimination of overmodulation, musical instrument sustain . . .
Whatever your limiter application. check out the Ashly SC-50 (mono) or SC-55
(stereo) Peak Limiter-Compressors. You'll find incredible versatility. super
packaging. and state-of-the-art design. You'll be amazed at the freedom from
noise and distortion and the clean, transparent sound. Features like balanced
inputs. stereo-tie connections, detector patch point. and high-current output
stage are all standard. All this at a cost low enough to embarrass a lot of high-
priced competition. Ashty limiters . . . clean. quiet, powerful control designed and
built by people who still care about quality and reliability.

For more information see your Ashly dealer or

Call or write:
ASHLY [ashiy Audio Inc.

Customer Service
100 Fernwood Ave. » Rochester, N.Y. 14621
(716) 544-5191 « Toll Free (800) 828-6308 (except N.Y.S.)
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IPROGRESSIONS

Special Report:

digiisl 13

P2 recording.

"Digital” has been a major buzz-
word in our industry for several years.
We have been espousing our philoso-
phies on digital tape recording for a
few columns now, and at last we will
complete this series of Progressions
with information straight from the
source.

In the next few pages, the manu-
facturers of digital recording systems
currently in production, or soon to be
introduced, will describe their sys-
tems and design criteria directly to
you. Immediately following this series
of presentations will be a chart which
organizes many of the prime specific-
ations, for your comparisons. Please
realize that, as there are no establish-
ed industry standards for digital
audio equipment specifications, it
may be difficult to make direct com-
parisons on certain specifics, and for
more detailed information you may
want to write to the manufacturers
directly. (Mix will be happy to for-
ward your inqueries.)

It is important to mention that
there are a number of other com-
panies (such as Ampex, Kudelski/
Nagra, MCI, Studer and Telefunken)
currently working on digital tape
recorder designs, however they have
chosen not to release any specific in-
formation at this time.

As with any new technology, in-
itial production units are expensive
and very often confusing. We hope
this special report will at least ease
some of the confusion, and set the
groundwork for further analysis as
more equipment develops.

3M'S DIGITAL MASTERING
SYSTEM

by Clark Dufty, 3M Marketing
Development Manager
Introduced in late-1978, 3M's Digital
Mastering System consists of a
30-channel (32-track) recorder and a

four-channel or stereo mix-down
recorder. It allows for two available
tracks to be used in storing editor and
SMPTE time codes. The one-track-per-
channel design was engineered to obtain
an efficient error-detection-error-cor-
recton scheme, as contrasted to other
systems employing redundant tape
tracks.
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3M Digital Editing System

In the very rare instances when an
error is so great that complete recon-
struction is not possible, the system will
(by virture of the data word/parity/frame
interrelationships) still be able to
reconstruct every other data word or
sample. During this period, the good
word is repeated for the missing word.
This form of reconstruction is not audible
through short periods of time.

The recording system basically
works by sampling the analog waveform,
produced by the microphone/pre-
amplifier system, at 50,000 times per
second. Each 1/50,000-second point in
the waveform is then assigned a numeric
amplitude value, using a linear 16-bit
binary word. Tape speed is at 45 ips with
+10% vernier. Thus, speed may be
varied to alter the pitch by one full tone.
The 30-channel uses half-inch tape, both
32 minutes in length, on 12%-inch reels.

Versatile recorder controls permit all

standard creative capabilities, such as
overdubbing, punch in by remote con-
trol and in-sync track-to-track recording
(ping ponging). Each track may be con-
trolled separately. With the recently
added cross-fade capability, it's also
possible to do cross-fade punch ins and
punch outs.

Electronic digital editing offers
creativity at no risk to the integrity of the
iniial recording or the new master,
whereas physical handling and splicing
could destroy the extreme high density
information directly or create debris that
could later interfere with the signal. With
the 3M digital editor, the operator can
auditon and preview a potential edit
point and refine it by as little as a milli-
second. The complete edit can also be
auditoned and further refined before
committing it to the new master. Musical
timing between two takes is typically ac-
curate to within one millisecond.

The cross-fade capability, now stan-
dard on all 3M digital recorders, guar-
antees smooth, quiet transitions during
editing. It permits complete editing flex-
ibility, inaudible “splices” and consider-
able time savings.

Edit points can be chosen strictly ac-
cording to aesthetic musical judgement.
The old signal is faded out as the new
signal is faded in. Complete error correc-
tion data is maintained throughout the ten
millisecond cross-fade.

Recorders are similar in size and
operation to conventional analog re-
corders. They may be operated as stand-
alone units and controlled at the machine
or remotely. Cabinets are 37V x 22V5 x
45", All utilize the unique 3M Isoloop dif-
ferential capstan drive for precision tape
handling.

The 30-channel recorder is priced at
$138,000, the four-channel recorder at
$40,150. The electronic digital editor, is
$9,725 with multitrack cabling or
$8,458, wired for the four-channel units.
Preview units to digitally delay the signal
for cutting lathe optimization are priced
at $6,050 for the shorter 1.3 seconds
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delay and $8,150 for the 1.96 seconds
delay.
Digital Audio Standards

Standards setting is always quite dif-
ficult and time-consuming. AES stan-
dards discussions began in December
1977 after 3M and Tom Stockham of
Soundstream showed equipment at the
New York AES. Since that time there has
been general agreement and adoption of
a 16-bit linear word-musical description
and several companies have adopted a
50 KHz sampling rate.

3M chose the 50 KHz sampling fre-
quency early in its planning, and recom-
mends this frequency to others as the
best compromise to achieve compatibil-
ity with the European Broadcast Union
transmission system, and both major
television systems—the European PAL
and the USA/Japanese NTSC systems.

Other manufacturers have preferred
other frequencies for various reasons.
And, there are many lesser important,
but necessary parameters to be chosen, if
there is to be complete tape inter-
changeability.

Today, a number of professional
associations are concerned with digital
audio standards and there are more man-
ufacturers with special interests in the

outcome.

While 3M has almost 50 digital re-
corders in studios of five countries, it
does not feel that standards are some-
thing to be arbitrarily set by one or a
group of manufacturers for their own
convenience. 3M's position is that stan-
dards are most often, and righttully,
established by the users after day-to-day
experience and evaluation of the alter-
natives. And while this is a slower pro-
cess, it means that the ultimate standard is
best suited to the users’ needs.

In the interim, what is most needed is
a standard signal interface, so that no
matter whose equipment is purchased or
used, it can “talk” with that of another
brand. This is increasingly important as
more equipment enters the design phase.

In this belief 3M made available, last
August, formerly proprietary information
to potential manufacturers of digital
audio equipment. This included the tech-
nical interfacing data necessary so that
these manufacturers, while still finalizing
their equipment, could provide signal
compatibility.

Even achievement of signal interface
compatibility will be far from automatic,
but perhaps this is the most realistic goal
to work towards. m

MITSUBISHI ELECTRIC'S
DIGITAL RECORDING
SYSTEM

by Lou Dollenger, National Sales
Manager, PCM/Digital Audio Divi-
sion of Mitsubishi Electric Sales
America, Inc.

In designing the Mitsubishi Electric
format Digital Audio Recording System,
the challenge to the design team was
much more than just the assembly of a
digital recorder. To become popular and
provide a stable base for digital playback
in the home, an entire recording system
that could offer the cost, reliability, and
flexibility of typical analog methods had
to be constructed. It was apparent that if
this systemn worked no better than the first
wave of PCM recorders this future would
be very dim indeed. The design team
recognized that the early hardware had
not fully utilized the recent advances in
semi-conducor technology. They were
largely complicated to operate and main-
tain, very expensive and worst of all,
unreliable. They decided to address the
problems that plagued this early equip-
ment and a massive R&D effort ensued.
This effort culminated in the 1979 in-
troduction of the X-80 2 channel PCM
recorder—the only one of its kind that
could edit by the traditional razor-blade
method, and a machine that earned the
designer Kunimaro Tanaka the
prestigious "Ohm Award” for design ex-
cellence.

In digital theory, any system that
could hope to accurately describe from

20Hz to 20KHz would require at least a
40KHz sampling rate. Also in order to at-
tain the highest possible dynamic range,
a 16 bit linear quantization would be
necessary, making a 96.5dB range possi-
ble. The Mitsubishi Electric PCM format
recorders use this 16bit method with a
sampling rate of 50.4KHz. What this
means is the 50,400 times per second,
our format recorders “sample” the audio
source and converts this analog sample
into a digital binary “number” having an
ability of 65,535 distinct gradations, or
descriptions of that sound. After process-
ing, this “number” is stored on magnetic
tape.

The Mitsubishi Electric X-80 port-
able and X-80Z console recorders utilize
V4" high-density magnetic tape at a speed
of 15 ips. In order to reduce tape costs to

a minimum, the 15 ips speed was ideal,
but presented a packing density of more
than 23KBITS per inch of tape. To
enable the high speed processing and
storage of this massive amount of data,
the information is spread over six tracks,
with two associative parity tracks being
assigned to a powertul error-correction
method. This error-correction scheme
was necessary because even with high-
precision manufacture of magnetic tape,
surface and remanance inhomogenities
occur that make reliable data storage and
retrieval difficult. In analog recording
these inhomogenities tend to be evident
in the form of "dropout.” In digital recor-
ding this dropout of data is much more of
a problem because of the high density.
Dropout induced errors would normally
tend to reduce a recorder’s ability to
guarantee that data input and output
would be identical, so various “error-
detection and correction” methods had
to be employed. Early recorders per-
formed this error correction in a longitu-
dinal way, usually with an associative
track to contain correction and redun-
dancy abilities. The X-80 and X-80A
recorders error-correction in both a
longitudinal and latitudinal direction, vir-
tually removing dropout as a problem in
digital recording. Theoretically, an audi-
ble miss-operation should arise only once
every 60 years of continuous use and the
need to “conceal” any errors about every
4 hours with the Mitsubishi Electric
method.

Another problem in making PCM
recording accessible was the cost.
Typical early hardware cost was very
high and usually because sophisticated
outboard editing equipment was needed
and a large number of circuits were re-
quired to process the signals. In response
to the lowering cost of semi-conductor
technology and our own efforts in
creating LSI circuitry for Mitsubishi Elec-
tric satellite products, not only is an out-
board editor not necessary, but the basic
recorder is very affordable. The reason
that tape can be “blade-edited” on Mit-
subishi Electric format recorders is again

Mitsubishi X-80

Mitsubishi X-800

MAY 1981

23




because of the powerful error-correction
ability. When care is taken to insure data
integrity (proper storage methods and
cotton gloves during tape handling) this
procedure is simple and very reliable.
The massive amount of error generated
by cutting the tape is handled in this
tashion: when the detection circuitry sees
an edit, a crossfade is automatically per-
formed over that edit. Other dropout in-
duced error-correction is also performed
reliably. As mentioned earlier, there are
eight digital data tracks; six for data and
two for parity. In addition there are two
more tracks: one for SMPTE code data
and the final one for analog cueing infor-
mation. When an error is noted on one or
two tracks (rare with virgin tape) that er-
ror is located and corrected com-
pletely—possible because the informa-
tion is interleaved and then spread over
six tracks horizontally and vertically.
Therefore small errors of this kind are
completely correctable. The next tier of
errors are detected from three to five
tracks. If these errors occur simultan-
eously, interpolation results which draw
error-free data from before and after that
error and inserts an average value over
the error. When large numbers of errors
are perceived (from five to eight tracks) a
mute is performed to eliminate the
possibility of the arising of error “click
noise.” With this confiquration of error-

detection and the two-dimensional error-
correction method, a very powertful for-
mat is used that can not only deal with the
error problem well, but also allow for
blade editing (other recorders of this type
cannot be edited this way, even in non-
signal portions.)

There are those times however,
when more sophisicated edits are
necessary—those times when differing
crossfade times are indicated. To make
reliable editing of virtually any kind of
musical passage we also have an elec-
tronic editor that can be used with X-80
Series recorders. Priced at under
$30,000, the XE-1 Electronic Editor of-
fers extremely precise control of editing
by means of a cue-display dial. Other
features are: key-operated freely selec-
table crossfade times, a digital fader to
reset levels, an optical CRT display to un-
mistakeably identify edit points, and a
built-in mini-printer. This printer provides
a hard copy of all editing chores and is
an invaluable aid when complex mix-
down and mastering procedures extend
over several days. The XE-1 can also
lock two X-80 recorders in sync and con-
trol three X-80s for editing procedures.

Of perhaps the greatest concern to
readers of MIX is our multichannel
recorder, The X-800 32 Channel PCM
recorder. The X-800, first introduced to
the audio community at last fall's AES

Convention, drew rave responses. The
X-800 utilizes 1" tape at a speed of 30
ips. There are 44 tracks across the tape:
32 for digital data, two for analog infor-
mation, one for SMPTE code data, eight
for parity and error-correction (two for
every subgroup of eight channels) and
one final track for future developments in
the area of computer control and pro-
cessing of automated mixdown and other
areas. Interleaving CRC (Cyclic Redun-
dancy Code) with the digital data and
writing a powerful Reed-Soloman Code
across the tape again allows a two-dimen-
sional error-correction capability. This
combination makes the X-800 almost im-
pervious to the effects of even serious
dropout induced error. The fact that all
errors can be detected, the greatest ma-
jority can be completely corrected, and
the few exceptions can still be effectively
concealed (again by automatic cross-
fading and signal interpolation) means
that the X-800 operates completely free
of click noise. This powerful addressing
of the error problem in a multichannel
recorder indicates our feeling that a
reliable PCM recorder should have the
ability to record, playback, punch-in,
and punch-out, even after years of
operation, when using tfape that was
poorly stored or handled or that was
recorded on a slightly mis-aligned deck.

The X-800 has variable speed

Digital Services

Cconatbyy

DIGITA
SERVICES

Now the outstanding sonics of digital recording
can be yours, when and where you want it. From
selected studios to favorite performances we have
the equipment and expertise to make it work for
you. Get the best there is on
a truly cost effective basis.
See our listing in this issue,
or call us. We'll tell you
how to go digital for a song.

1001 River Oaks Bank Tower

2001 Kirby Drive

® RECORDING, MIXING,
® EDITING, MASTERING

e IN STUDIO,
® ON LOCATION, ON TOUR

+ Houston, Texas 77019

* (713) 5200201
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SHOULDN'T YOU GIVE US A LISTEN?
A whole family of new, exciting
digital products ‘will be shown at AES,
Los Angeles, May 12th-15th. Hear for
yourself why Sony is the digital audio
leader or call Roger Pryor at (415)
467-4900 to give Sony a try in your

studio.

RAMMY NOMINEES

25



operation (+10%), internal SMPTE code
generation, and a remoteable autolocater
unit. The locator features the latest mem-
brane switch technology for fingertip
control, a microprocessor to store and
control up to 100 take-time points, auto
punch-in and punch-out, and a number
of sophisticated search functions. Mit-
subishi offers the X-800 for less than
$200,000.

The entire line of Mitsubishi Electric
PCM components was designed with the
user in mind. We recognized that PCM
technology had many good engineers
and musicians baffled, so we paid careful
attention to the human engineering of
our design. Our digital recorders appear
and behave remarkably similar to their
analog counterparts—but they offer all
the specifications of a modern digital
recording system. They behave logically
and reliably, yet they provide the
freedom from tape hiss, wow and flutter,
and a full dynamic range at a low cost.
They are fully warrantied by Mitsubishi
Electric for one full year with a quick-
response line to answer any questions
about maintenance. Mitsubishi feels that
the lack of a professional standard, which
can be traced to a U.S. Justice Depart-
ment Anti-Trust Division ruling pro-
hibiting standards discussions, was a
good idea, allowing for the past three
years since that ruling for updates and
improvements in hardware. Had a stan-
dard been developed a few years ago

when it was legally possible, the industry
would have been forced to accept what
now seems to be an unworkable concept.
Our feeling is that the only way that a
standard will now develop is for one
system to “win” approval over another
system. This technique has allowed for
the current improvements in the Mit-
subishi Electric format recorders and to
be locked into an ‘“archaic” standard
would have tended to suppress this type
of development. Mitsubishi echoes a re-
cent dB Editorial, “As with Charles Dar-
win it's survival of the fittest. If you need
to be convinced, just recall the days
when both wire and tape recorders were
available. Where would we be today if
some standards organization had settled
for wire? It seemed pretty good at the
time, but just imagine the fun of editing a
24 wire system!”

SONY DIGITAL

By Roger Pryor, General Manager,
Sony Digital Audio Division
Sony has been in the professional
audio market for two and a half years,
since introducing the PCM-1600
2-channel processor, the first Sony
digital audio equipment in the U.S. Since
that time, response and sales have been
excellent, with over 200 jazz, classical,
and pop projects employing the
PCM-1600. Recent albums include Bar-

bra Streisand’s “Guilty,” Kenny Loggins’

“Alive,” Stevie Wonder's "Hotter Than
July,” and Bruce Springsteen’s “The
River.”

Sony'’s intention is to be the leader in
the digital audio field. In this long term
approach, Sony has offered much of the
benetits of their technical research and
digital experience to other manufac-
turers. At the 66th AES Convention in
Los Angeles, Studer announced that they
had adopted the Sony format for sta-
tionary head digital audio recording, and
other manutacturers are currently in con-
versation with Sony.

The jointly supported format covers
the full range of multi-channel recording
equipment, with up to a maximum of 48
channels. The format has three nominal
sampling rates, corresponding to dif-
ferent applications: 50.4 KHz for highest
quality studio recording; 44.056/44.1
KHz for other studio mixdown applica-
tions and Digital Audio Disks; and 32
KHz for broadcasting and other applica-
Hons, in accordance with the EBU stan-
dard.

Sony has designed and developed
digital recording equipment to fit the
needs that exist, and built them to ac-
comodate a variety of applications. Ac-
cording to Sony, digital audio means not
only the high technology required by a
limited number of professionals, but also
the most desired recording method for
various situations.

The. present equipment Sony has on

MANUFACT- NUMBER TAPE TAPE TAPE MAX MAX REC SAMPLE NUMBER DYNA
URER& OF WIDTH SPEED FORMAT  REEL  TIME ON RATE OF RAN(
MODEL # | TRACKS SIZE A TAPE S
JVvC Helical Scan %" Umatic Cartridge 16 90 -
*BP-90 %" Video %" Video Video 60 Minutes 44.1KHz
Forward Speed  Cartridge
M
DMS-32 32 1" 45 IPS Rto R 12" 32 Minutes 50KHz 16 90-
DMS-4 4 " 45 IPS Rto R 12" 32 Minutes 50KHZ 16 90 -
MITSUBISHI
X-80 (Portable Recorder)
X-80A (Consots Mode) 2 ' 15 IPS Rto R 10%:" 60 Minutes 50.4KHZ 16 90 -
X-800 32 1 30 IPS Rto R 14" 60 Minutes 50.4KHZ 16 90-
SONY Helical Scan %" Umatic cartridge 44.1KHZ
*PCM-1610 2 %" Video 3% IPS Video and 16 94
PCM-3324 Forward Speed  Cartridge 60 Minutes 44.056KHz 16 94
24 Y2 30 IPS RtoR 14" 60 Minutes 50.4 KHZ +
DCR/soundstream
DTR-1/2 2 1" 35 IPS Rto R 10%" 00 Minutes 50 KKz 16 92¢
DTR-l/4 4 1" 35 IPS Rto R 10%" 50 Minutes 50 KHz 16 92
DTR-l/8 8 1" 35 1PS Rto R 10%" 25 Minutes 50 KHZ 16 92¢
TECHNICS
Digital Audio Rec. 4 %" 15 IPS RtoR 10%" 60 Minutes 50.4KHz 16 90
**SV-P100 2 %" Video VHS Stand. cartridge 120 Minutes  44.056KHz 14
Cassette Rec. Video Cass. (using NV-)
(T 120E)

*The BP-90 and the PCM-1610 are digital processors only, and each must be
used with a %’ Umatic Video tape recorder.
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the market is as follows:

The PCM-10 processor, a 14-bit
non-linear system designed for music
situations where editing and overdub-
bing are not required, and for radio syn-
dication applications. Suggested retail
price: $3,000. .

The PCM-100, a 14-bit linear system
with full editng and overdubbing
capability, designed for radio and televi-
sion applications. Both the PCM-10 and
the PCM-100 have a dynamic range of
85 dB and a flat frequency response
from 20-20KHz, which is more than ac-
ceptable for broadcasting. Suggested
retail price: $11,500.

The PCM-1600/PCM-1610 is a
16-bit linear system, with full editing and
overdubbing capability, and a dynamic
range of 97 dB. We have been
marketing the PCM-1600 for two and a
half years, and have just recently replac-
ed it with the PCM-1610. Suggested
retail price: $28,000.

All Sony processors use the 44.056
KHz (Corresponding to the NTSC band-
width characteristics of U.S. videotape
recorders) sampling frequency and are
used in conjunction with standard
videotape recorders. The PCM 1610 of-
fers both the 44.056 KHz sampling fre-
quency as well as the 44.1 KHz sampling
frequency used in the digital audio disk.
The choice of videotape recorder is
dependent on the different applications
which the user has intended for the

equipment. The PCM-1610 has been
sold in conjunction with the BVU-200B
U-matic recorder, which has a proven
track record in video electronic news
gathering and has full editing capability.
[t has a tape speed of 3% i.p.s., and uses
a standard %" U-matic videocassette.
The videocassettes are inexpensive, and
require less storage space than analog
tapes. The recorders have proven
reliability, are portable, and with the high
bandwidth that a rotating head permits,
the user is able to get the audio informa-
tion from the mixing console to the tape
with great accuracy. Suggested retail
price of the BVU-200B: $9,500.

Editing of tapes recorded with the
PCM-100, PCM-1600, and PCM-1610

Sony PCM-1610 Digital Audio Processor

Sony DAE-1100 Digital Audio Editor

is accomplished with the DAE-1100
digital audio editor, in conjunction with
either two or three BVU-200B's, for com-
pletely electronic editing. We have been
delivering the editor since the beginning
of this year, with very favorable
response. The editor has an accuracy of
362 microseconds, which is finer than a
razor blade edit, and allows a variable
crossfade time for combining program
material at the edit point, which is not
possible with analog. The DAE-1100 has
a digital level control that allows match-
ing between different tape level sources,
also a preview function, sequential
lighting of control buttons that guide the
user through the editing process, and a
built-in SMPTE time code gen-

FREQUENCY EDITING AVAILABILITY ELECTRONIC EDITOR
RESPONSE |ELECTRONIC | RAZOR PRICE DATE MODEL AVAILABILITY PRICE
BLADE NUMBER DATE
DC-20KHz YES NO $39,000 CURRENTLY AE-90 CURRENTLY $36,900
+.5dB AVAILABLE AVAILABLE
20 Hz-18KHz YES NO $138,000 CURRENTLY DMS-32 CURRENTLY $9,725
20HZz-18KHz YES NO $40,150 AVAILABLE DMS-32 AVAILABLE $9,725
20HZ-20KHz YES YES $25,000 AVAILABLE XF-1 N/A $30,000
20HZ-20KHz N/A N/A $200,000 SEPT. 1981 N/A N/A N/A
20Hz-20KHz YES NO $28,000 CURRENTLY DAE-1100 CURRENTLY $35,000
20HZ-20KHz YES YES N/A AVAILABLE N/A AVAILABLE N/A
LATE 1981
NOTE: DRC/Soundstream has dig-
g:zzii:i z:: :8 :gg-ggg i'-\’:?f:‘gtg ital editing facilities (for rent) in
] ' Salt Lake City, Germany and Soon
OHz-22KHz YES NO 65,001 AVAILABL . ! .
$ 0 LABLE in Los Angeles and New York City.
20Hz-20KHz YES YES N/A LATE 1981
2Hz-20KHz Jump, search A
(+ 0, -2.5db) and locate EDITOR . NIA
functions N/A LATE 1981

**Specifications subject to change without notice.
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erator/reader for referencing of edit
points. Suggested retail price: $35,000.

The DRE-2000 is an all digital rever-
beration unit, which interfaces with either
digital or analog systems, making it im-
mediately useful, and avoiding future ob-
solescence. It is rack-mounted, with a
hand-held control unit about the size of a
pocket calculator. It has four modes for
reverb, two for delay, two for decay, and
a non-volatile 10-program memory. In-
troduced in January of this vyear,
response to the DRE-2000 has been very
enthusiastic. Suggested retail price:
$15,000.

Our multi-track digital recorder, the

PCM-3324, will make its debut at the
AES show in May, and will be available
for purchase by the end of the year. ltis a
stationary head, 24-track machine, with
two additional analog tracks, and one
SMPTE track. The unit has a tape speed
of 30 LIPS, using standard %"
videotape and 14" reels. The size is com-
parable to a standard 2-track studio re-
corder, thus allowing for great portability
and diversity in application. The
PCM-3324 features razor blade editing,
punch-ins and punch-outs, as well as
electronic editing. It is digitally compati-
ble with the PCM-1610.

JVC'S DAS-9 DIGITAL
RECORDING SYSTEM

by Tom Nishida, Vice President, JVC

The JVC DAS-90 Digital Recording
System consists of three different pieces.
The BP-90 processor is a two channel
record/playback unit interfacing with any
U-matic video cassette deck. It is a six-
teen bit system with a 44.1KHz sampling
rate. Dropout compensation is achieved
with a unique 38 bit triple check error
correction system. Frequency response
is DC to 20 KHz +.5dB. Usable dynamic
range is more than 90dB with less than
.02% harmonic distortion.

Special features include ease of

transportation and portability for remote
recordings; running cost of tape is lower

than even present day analog due to its
%" U-Matic format: master identification
codes can be recorded on tape; and two
or more systems can be operated in syn-
chronization. The price for the BP-90
Processor is $39,900

The AE-90 Digital Audio Editor is a
16bit, two channel unit for use with the
BP-Q0 Processor. Two six second
memories are available and rehearsal
mode is eight seconds with editing ac-
curacy to 180 microseconds. Cross-fade
duration can be varied between 0,10,20
or 40 milliseconds. Actual editing point
shifting is in two millisecond steps in
either direction. In addition, a level ad-
justing fader allows the adjustment of
music signal level, or fade-in/fade-out
operations.

Special features include that cut-in
and cut-out points can be audibly con-
firmed independently by recalling the
signal stored in memory. Locating the
exact editing point is possible either by
automatic scanning of recorded material
near the editing point at the desired
speed in either direction, or manual scan-
ning by audibly monitoring the playback
(just like editing a conventional analog
tape;) and editing is accomplished
without risking valuable original recor-
dings. The AE-90 Digital Audio Editor
sell for $36,900.

The CD-90 Digital Audio Preview
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decay times from 0.2 to 20 seconds O “Friendly,” microprocessor-
all seven programable reverberation parameters O LED display
input and processed signal levels D Non
0O Input Mute and Reverb Clear functions for extra control of lo
(3%2"x19") O Optional remote control O Moderately priced (85995 U.S.)

THE ELEGANT SOLUTION

The New 8x32 Digital Reverberator from URSA MAJOR

0O Clean, high-quality reverberation O Four programs: Plate |, Plate Il, Hall, and Space, with

—— URSA MAJOR, Inc., Box 18, Belmont, Mass. 02178 USA « Telephone 617-489-0303 Telex 921405 URSAMAJOR BELM———-

based control and display of
of the dynamic properties of
-volatile storage registers for 32 separate reverb set-ups
ng decay times O Compact
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MOVEUP TO QUALITY

Long the leader in superb audiophile real and half speed mastering. the JVC Cutting
Center is running a special offer between now and July 4th

We will cut a FREE reference disc fromany 15 or 30 1.P.S. master tape you furnish so you
can hear for yourself the JVC difference

Our cutting systems are totally transformerless. from the tape playback electronics all
the way to the cutter head. Our signal processing is as clean and tight as possible and our
engineers are true purveyors of tre disk art We've cut over 500 half speed albums in the
past two years for a star-studded client list that reads like a who's who in the business

We welcome your attendance for cutting (call for appointment). Call us for more details

JVC

Cutting Center

RCA Bldg. — 6363 Sunset Blvd.
Hollywood, CA 90028 * (213) 467-1166
TOMORROW'S DISK TECHNOLOGY ON TODAY'S DISKS

Unit is a two channel delay unit used to
produce the preview signal for variable
pitch and depth units in disk cutting. It is
a 16 bit serial/parallel system with a
sampling frequency of 44.1KHz. The
delay is variable up to 1.49 seconds. The
ou-put signal (composite video) from the
VTR is fed to the CD-90 preview unit
after conversion to digital data by the
BF-90 processor, and is delayed by the
delay memory. The delayed signal is
then fed back to the processor for
decoding through it's 16 bit D/A con-
verter producing the analog output
signal for the cutter drive amplifiers. The
analog signal decoded by the D/A con-
verter in the CD-90 unit is fed to the cut-
ting lathe as the pitch/depth controlling
signal.

The unit is controlled by an external
clack signal and is operative at sampling
frequencies ranging from 30 KHz to 60
KHz.

The equipment required for setup of
the systems is as follows. Recording
employs one BP-90 Processor and one
(or two) %" VTR U-Matic video cassette
machines (any brand).

Editing requires one BP-90 Pro-
cessor, one AE-90 Editor, and two JVC
CR-8200 U-Matic Cassette Machines.

The Disk Mastering process would
use one BP-90 Processor, one CD-90
Delay Line and one %" U-Matic video
cassette Machine (any brand).

The cost of the R-8200 U Video
Cassette Deck is $5300.

TECHNICS DIGITAL
RECORDING

by Jim Parks, Marketing Director
Technics Digital Division

Technics is preparing to release its
Digital Audio Recorder, Digital Audio
Mixer, Editor and Digital Preview Unit.

The Technics four channel Digital
Audio Recorder has been made possible
by the adoption of thinfilm type
magnetic heads. As a result, the error-
correction capability has been increased,
and excellent operation at a low tape
speed (15 ips) has been achieved. By ex-
tablishng an IBG (Inter-Block Gap) in
the signal format, the accuracy of elec-
tronic editing has been increased.
(Manual editing is also possible.)

Because it is possible to overwrite,
punch:ng in and out can be easily per-
formed. And with the additon of an
analoc signal track, cueing is possible
during fast forward and rewind opera-
tions. Indexing can also be easily ac-
complshed for editing. All operations
can be performed by remote control,
and a 10-memory Auto Locate system
can be utilized. A pitch control of
+9.9% is also available on the recorder.
Techrics editing unit is designed to
opera‘e with two digital audio recorders.
Because editing points can be determin-
ed by using the search dial, indexing can
be performed in the same manner as with
conventional analog tape recorders. By
means of a memory consisting of semi-

conductors, the final editing results can
be monitored in advance.

"Cross-fade processing” is employed
in the connection of editing points and
there is no drop in the original or lack of
continuity. This eliminates the undesired
noise in editing signal often found when
listening to edited tapes.

Using Technic's Digital Preview Unit,
direct connection to a cutting machine is
made possible by the D/A convertor
which is built into the output circuitry.
The delay time range of 0.1—1.6
seconds can be freely set by using the
keyboard.

Technics will also soon be introduc-
ing their Digital Audio Cassette
Recorder. The SV-P100 combines a
PCM processor and a complete tape
recording system in a single unit. The
unit is simpler to operate than a standard
open-reel tape deck, and more econ-
omical in tape consumption than a
2-track 15 i.p.s. recorder.

Designed as a compact table-top
unit, the SV-P100 has its most often used
controls conveniently arranged on its
slanted console panel. The cassette is
held vertically, permitting easy verifica-
tion of the amount of tape remaining. The
P100 is a digital PCM audio cassette
recorder which incorporates a VHS tape
transport mechanism and PCM pro-
cessor in a single, integrated unit. This
allows digital PCM audio recording and
playback on VHS video cassettes, with
the same convenience as a conventional
audio cassette deck.




Artist
Studios
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Mike Love, studio owner.

The musician who owns a studio
can work when the inspiration ap-
pears, can continue to work until the
product is complete, and has the sen-
sible convenience of a studio tailored
to specific needs. That artist is free
from the burden of fitting into studio
timeslots, deadlines and other "meter
running" drawbacks.

Why don’t more musicians have
their own studios? Cost is the first
obstacle. It costs a lot of money to put
together a professional studio, and it
is an even bigger risk if the ar-
tistdoesn't know what design and
equipment are most appropriate for
his work. Certainly cost can be the
same justification for building one's
own studio if the use and output war-
rents it. Owning and operating a pro-
fessional recording studio is very
often an enjoyable side business as
well as a good investment for the suc-
cessful recording artist.

Over the next few issues we will
highlight several artists who have
created their own top quality rec-
ording facilities.

"My experience has given me a
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good idea of what an artist needs and

wants in a recording studio,” says Mike
Love, twenty year veteran lead singer for
The Beach Boys. "I am pleased that we
have created an atmosphere of total con-
venience coupled with uncompromised
quality that offers a creative freedom
unattamabie in the conventional studio
environment.”

The environment he describes is a
mobile recording studio owned by his
company, Western Audio Video Enter-
tainment Services, or WAVZES. Home
based at Love's ocean fron* estate in
Santa Barkbara, WAVES has the flexibility
to provide accomodations to visiting
clients in Santa Barbara as well as to
foliow their geographic desires and
recording demands.

In addition to various Beach Boys'
projects, WAVES has played host to art-
ists such as Terry Melcher and Jim
Messina since its opening :in late summer
of 1980, and has become involved in the
production of recording local ccncerts
for sale to video distrlbution companies.

The $250,000 control room, built
nto a 28 foot, air conditioned and sound-
proofed semi-truck, has been luxuriously
appointed and carefully assembled. With

EEEEEES
frasss

\ \

. m = oW

- [
YRR

5
2

. WA & 0 B R W AN A el AN BT NI v Bee S
. “ &

® »

acoustical input from George
Augsberger, a leading studio designer,
the bulk of the design is the brain child of
WAVES' recording engineer, Jeit Peters.

Major equipment consists of a Neve
8068, 32 by 32 mixing consoles, Studer
ABO 24 and 2 track transformerless tape
machines, Super Red monitors with Altec
604 E's and Mastering Lab crossovers,
Dolby noise reduction, AKG BX-20
reverb, and a wide variety of
microphones and signal processing
ecuipment. The truck also employs a
closed circuit television system with color
cameras and a sony Trinitron 25"
monitor.

The operation is renting out for
$100/hr with an engineer and $75/hr i
you bring your own. WAVES' daily rate
of $2500 includes an engineer, techni-
cian and a set-up person. The price for
accomodations at Love's beautiful cliff
top retreat is $10 per person per night.

By all indications, the goal of
WAVES has been achieved: to satisty the
needs of both Mike and The Beach Boys,
who require a state-of-the-art facility with
ultimate flexibility, and those special
clients who demand top quality on loca-
ton.
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Unlimited Versatility
Unbeatable Value

Eventide H949 Harmonizer

No other digital special effects unit gives you the
combination of versatility and value that you get with
the Eventide H949 Harmonizer. For example, true
PITCH CHANGE. No ordinary digital delay or reverb
can de it...no matter how elaborate its front panel
appears to be. True pitch change is a standard
feature of every Eventide Harmonizer—and, at a
price that’s at least $3000 to $4000 less than other
comparable pitch change devices.

And you get so much more with the H949. Up to
400 ms. dual delay outputs, time reversél, flanging,
repeat, randomized delay, dual feedback controls
with equalization, remote and keyboard control
capabilities. All standard. And all with Eventide
quality.

Add it up for yourself. You'll see why more studios
choose Eventide than any other digital effects. At
any price.

Eventide Clockworks Inc. ‘|

A
Eventide ==
th@ next St@p (212) 581-9290

Harmonizer* 15 8 registered trademark of Evenude C1ockworks inc

MAY 1981

Ask
Eventide:

. There are lots of digitat delays around.

« Why is the Eventide H949 Harmonizer
different?

. Look closely at the H949's digital read-

. out. You'll notice that it's calibrated notin
“delay” but in “PITCH RATIO.” This symbol-
izes the unique features that set Eventide
Harmonizers apart from ordinary “special
effects” digita! delay lines. Here's why:

Although “pitch ratio” is a mathematical
concept, it has a very real meaning to the
recording engineer. In effect, changing pitch
is equivalent to retuning a musical instru-
ment. This true pitch change, as produced by
the H949 is far different from common ring
modulator effects because Eventide Harmo-
nizers preserve all harmonic ratios. As a re-
sult, even at wide pitch-change ratios, the
modified signal still sounds musical. Pitch-
changed signals can be mixed with the origi-
nalto create chorus and harmony effects. You
can change the perceived speed of a tape
without changing the running time, or vice
versa, and you can create continuous
“doppler shift” effects (will that train whistle
ever go by?)

True pitch change is also a far cry from the
pseudo-pitch change which other digital de-
lays obtain by changing the clock frequency.
Any DDL can do this for a very short time
(milliseconds at most.) But it does this at the
expense of continued operation. For in-
stance, raising pitch implies reading data out
faster than they are read in. That's easy: just
speed up the clock. Except that to maintain
pitch, you have to keep doing it. The DDL
quickly runs out of data and then where's your
signal? Eventide Harmonizers contain circui-
try to allow audio to be “read in" and “read out”
at different rates. This provides the ability to
set your output pitch up to an octave up or two
octaves down with precision on the H949.

Q . What are glitches? How can | get rid of
» them?

A . If you followed the above answer, you'l
. realize that something must be done
when reading data in and out at different
rates, or there will be too much or too little
data! What we do, in effect, is to “splice” fiter-
ally removing or adding very short segments
of program to make up for the missing or extra
data. And, just as you would when splicing a
tape, the Harmonizer makes a “diagonal cut.”
While the diagonal cut eliminates sharp
transients, it's still possible to get minor imper-
fections, known as “glitches” in the output.
Depending upon the pitch ratio, the program
material, and the prominence of the signal in
the final mix (i.e. lead vocal or buried horn)
this “glitching” can range from objectionable
to unnoticeable. Eventide's research has de-
veloped ways to substantially eliminate the
pitch-change glitch. We do this by carefully
selecting each “splice” point, much as a
human tape editor tries to match the signal or
silence before and after his cut. This impor-
tant development (the “De-glitch card option”)
is now available on new H949 Harmonizers,
and can be retrofitted to all H949's.
Got a question about digital effects? Write to
“Ask Eventide" 265 West 54th Street New
York, N.Y. 10019. Questions of general inter-
est will be answered in this column. If we use
your question, we'll send you an Eventide T-
shirt, so include your size.
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ENVELOPE
CONTROLLED

FILTERS

by Mike Beigel and Elliot Randall

Over the last decade we have
seen innumerable new pieces of
sound altering equipment hit the
market, the studio, the stage,... the
pocketbook. In the article that
follows, we will discuss one of the
most important of these tools—the
envelope controlled filter. As the
technically oriented musician is well
aware, increasing your musical/sound
}thjons is both necessary and great
un.

Envelope controlled filters have
been used by musicians since 1972. We
are accustomed to thinking of them—and
using thern—as “automatic wah-wah ped-
als,” but this usage has been dictated by
the forms of products available rather
than the musical possibilities inherent in
the Envelope Controlled Filter as a signal
processing system. In the same way that
a simple bandpass filter can be turned
into a complex—and very versatile—
parametric equalizer, so the system
elements of an Envelope Controlled
Filter can be expanded in form and func
tion to provide a very sophisticated
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Figure 1. Envelope Follower with input and output waveforms.

musical effects processor

Musicians and recording engineers
are constantly searching for sounds that
are not just new, but useful in expanding
their musical expression and palette of
sound colors. Basic inventions in the field
of sound modification, as in any other
technological area, are infrequent; but
technological improvements of existing
devices and systems are much more ac-
cesible. As we gain more insight into the
nature of musical sound processes, we
are able to develop systerns which allow
more effective use of the basic building
blocks of sound processing. Thus we can
breathe new life into systems that were
previously quite limited, and produce
genuinely new sounds that are

qualitatively superior and different from
those we now work with

THE PARAMETRIC ENVELOPE
FOLLOWER

An envelope follower provides a
control voltage signal in response to the
instantaneous “loudness” of an audio sig-
nal input. You can compare it to a stan-
dard "VU"” meter, which indicates the
‘average” volume of an audio signal in a
visual display. The envelope follower's
internal electronics actually resemble a
V.U. meter circuit in many ways. Figure
1 shows a simple system diagram of an
envelope follower, along with the audio
input waveforms and output control
signals associated with it

Continued on page 34
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Chet Atkins
Nashville, TN

Lindsey Buckingham
Fleetwood Mac. Hollywood, CA
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Comparing the input AC signal and
the output DC control signal, we see that
the output signal closely conforms to the
“shape” of the input signal, but without
the complexity of all the audio frequency
components.

A simple envelope follower, like the
one just shown, provides a signal which

RESPONSE

LOWPASS FREQUENCY BANDPASS

AN

HIGHPASS

decays toward the input signal level with
a time-constant set by the “decay” pot.

AUDIO
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RECTIFIER| FILTER
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PARAMETRIC ENVELOPE

‘— ENVELOPE
OUTRUT

very closely “tracks” the average instan-
taneous amplitude of the input. This cor-
responds very closely to the rhythmic
and loudness properties of the input, and
therefore any audio modification process
controlled by a simple envelope would
also display this characteristic. In fact,
most available envelope-controlled filters
are limited by the fact that the envelope
follower “tracks” the input so closely.
Hence, the characteristic ‘“automatic
wah” sound so typical of envelope con-

Figure 2. Parametric envelope
follower

The output of the parametric
envelope follower thus depends on the
settings of the controls and the input
signal, and many complex and subtle
control voltages are produced in this
way. Figure 3 shows some of the dif-
ferent kinds of envelopes that can result
from the same input signal, just by
changing the attack and decay controls.
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trolled filters.

We can augment the design of the
envelope follower by giving it indepen-
dent “attack” and “decay” times. The
idea is almost identical to the “attack” and
“decay” controls on an envelope gener-
ator found in synthesizers, but with an im-
portant difference: The attack (onset) and
decay controls of the parametric en-
velope follower function in relation to the
input signal. When the envelope output
voltage is Jess than the input signal, the
“attack” mode approaches the input sig-
nal with a time-constant set by the
“attack” pot. When the envelope output
voltage is greater than the input signal, it

Figure 3. Envelope shapes

One of the most versatile filters for
processing musical signals is the “State-
variable” or multi-mode filter. This type
of filter allows lowpass, bandpass and

Figure 4A. Filter modes

highpass characteristics (Figure 4). Each
has its distinct sound character and
musical uses. Most musicians are familiar
only with lowpass filter characteristics
common on synthesizers, and often miss
the interesting musical effects obtainable
with the two other modes.

The amount of resonance (or or
"peak”) of the filter is vitally important to
the perceived sound quality. With little or
no “peak”, the sound quality is subtly
modified, only in terms of “brightness” or
clarity. With very high “peak”, the sound
quality is grossly modified, becoming
vowel-like when swept, or even accentu-
ating individual overtones of the musical
signal.

weN
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Figure 4B. Filter “"Q" (Peak)

Both the cutoff frequency and the
"peak” of the filter's response can be
voltage-controlled (and thus envelope-
controlled). That, of course, is what
transforms the filter from a simple
“equalizing” device into a musical effect.

DRIVE AND CONTROL FUNCTIONS

The versatility of a musical effect
system depends on how the components
interact with each other. If we have an
envelope follower producing a control
voltage, and a voltage controlled filter
responding to that control voltage, we
still have many choices over how the
control voltage affects the filter response.
The envelope voltage sweeps the filter:
but in which direction, over what range,
with what accuracy? We might want the
filter cutoff frequency to move hardly at
all, or down instead of up, or over its full
range. Perhaps we want to vary the filters
"Q" or “peak” proportional to the en-
velope signal instead of simply setting it
with a knob.

The filter control system is the inter-
face between the envelope follower and
the voltage controlled filter, and it's as im-
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Figure 5. Filter Control System
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portant as either of them. In one version,
“start” and “stop” controls determine the
trajectory of the filter. The filter cutoff fre-
quency varies from the “start” position
(with “zero” envelope) to the “stop” posi-
tion (with “full” envelope). The settings of
these two controls thus determine the
sweep width, direction, and starting point
with complete flexibility.

EFFECTS LOOP

The Effects Loop in an Envelope
Controlled Filter system serves a function
similar to the hole in a doughnut. It's
really not there, but it enhances the pro-
duct dramatically. The Effects Loop con-
sists of two jacks, stategically located
after the audio input, out of the way of
the envelope follower, and before the
voltage-controlled filter.

lines will help you use the effect to its
fullest advantage in the studio:

1. The effect is best used live rather
than post-mixed. This is because enve-
lope-controlled filtering is an interactive
effect, rather than just an automatic
sound process. The musician plays
through the effect as an integral part of
his performance.

2. The musician using the effect
should be able to hear it on his own head-
phones or monitor speaker.

3. The effects loop of the Envelope
Controlled Filter should be accessible to
many different sound processes: those
brought along by the musician as well as
those available in the studio.

4. The effect and the direct signal
from the musician's “unprocessed” instru-
ment should be available on separate

ouTPUT

< _O

ENV FOL

@

CONTROL

1

Figure 6. Effects Loop

The real reason the effects loop is
there is that many additional audio pro-
cesses which make the musical signal
more interesting (especially if we want to
filter it) badly degrade the signal's natural
envelope. Fuzz tones, “soft distortion” de-
vices and compressors are prime ex-
amples. The filter likes them, but the
envelope follower hates them. So we pro-
vide a place where they can process the
signal before it's filtered, without bother-
ing the envelope follower. Echo and
chorus machines, octave dividers or
doublers, and many other effects find
surprisingly advantageous uses in the “ef-
fects loop” position.

More aspects of product design
could be covered, but these constitute

faders. A proper mix of processed and
unprocessed material often provides the
optimum musical sound.

5. The control panel of the device
should be available “hands on”, either to
the musician and the device.

6. Signal levels to the device should
be optimized to provide the best signal-
to-noise ratio, while preventing overload
distortion. Remember: at high values of
the “peak” control, the device can easily
exhibit a gain of 30 dB at its resonant fre-
quency.

Figure 7 shows a preferred studio
setup for the Envelope Controlled Filter.
Using this or a similar setup (and plenty
of creativity) you will be able to use this
effect along with the rest of your elec-
tronic arsenal to produce many beautiful
and “unheard-of’ new musical sounds. Bl
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the major recent advances in envelope-
controlled filter technology (apart from
specific product designs.)

STUDIO USE AND SETUP

Having been to a few recording ses-
sions in which the Envelope Controlled
Filter was used, [ realized that the studio
setup and use of this device is critical.
The way the system is set up in the con-
text of the studio can "make or break” the
utility of the effect. The following guide-

Figure 7. Studio Setup for Envelope
Controlled Filter

Michael Beigel presently heads up
Beigel Sound Lab, which produces pro-
fessional sound-modification equipment.
He was a principal developer of the MU-
TRON line of sound modification pro-
ducts. Elliot Randall is one of New York's
leading session guitarists.
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by Shelly Higgens

ecoming successful in the recording industry of the
1980's is no small achievement. It takes talent, chutzpah,
luck, and grit. A degree won't get you in, affirmative action
hiring is scarce, and there are few women at the top to pro-
vide role models. But women are getting more than a foot in
the door and they're making it...at every level of the recor-
ding industry.

The women who have shared their experience and
opinions in this article were chosen somewhat arbitrarily by
the author, and are just a sampling of others across the coun-
try attempting to carve out a niche for themselves in some
facet of the recording industry.

It can be lonely, especially outside the major markets
where opportunities are fewer. But it can be done. The
women in this article are challenged, excited and optimistic
about the future. Each success story adds to the expanding
network. Each time a young women with curiosity about the
industry goes to a session, buys a record, or attends a con-
cert where women are involved in production, another link
in the chain is created. Interest leads to education, education
to knowledge, and knowledge to application. The trend
should be encouraging because everyone can profit by the
new ideas and enthusiasm women are bringing to the audio
scene.

The booming growth of the record industry during
the 60’s and 70’s gave rise to a new phenomenon in the
studio. The engineer, once regarded as a lowly button-
pusher, began to be considered a key factor in the
recording of hits. Particular engineers became sought
after by producers for their unique sound and personal
styles. The image of the engineer as "star” was begin-
ning to evolve.

With this upgrading of the engineer’s status came
the rapid technological advances that characterize the
modern recording process. Control rooms developed
from antiseptically functional affairs into the hi-tech
“cockpit” style of comfort now in vogue.

At times it seemed that everybody who ever bought
a cassette deck wanted to be a professional recording

engineer. Schools began to crop up to meet the demand
for training. Unfortunately, the graduates of these
schools often met with a shock upon confronting the
slim pickings of the job market. Yet the field remained
full of eager new-comers anxious to learn the trade,
more and more of these candidates being women.

Leslie Ann Jones

Leslie Ann Jones is a staff engineer at the Automatt in
San Francisco. She has engineered many albums, most
recently Randy Hansen on Capitol, The Waters on Arista,
and Swing of Delight (Carlos Santana) on CBS.

"It definitely helps to have a track record. But it's a
Catch 22. 