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

The transport mechanics in our new
A820 Analog Master Recorder are
solid, stable, and precision-crafted
in the Swiss tradition. That’s all typ-
ically Studer. What's new is an in-
genious network of software-
controlled operating systems.
Future Perfect. The A820 is de-
signed to meet the demands of to-
morrow's compuiter-controlled audio
production facilities. Multiple on-
board microprocessors control all
operating sub-systems, including
capstan drive, spooling motors, and
audio parameter settings. Most op-
erating features are user program-
mable, allowing you to tailor an A820
to your exact needs in a matter of
minutes. If your needs change, you
simply re-program your features.
Also, virtually every operating fea-
ture of the A820 may be accessed
and controlled through an optional
RS232/RS422 serial data port.
Gentle on the Wind. The A820
handles your valuable tapes with kid
gloves. The DC capstan motor starts,
following a defined ramp, only after
the pinchroller is engaged. A closed

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

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

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

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

Circle #001 on Reader Service Card

gets more jobs done in less time,
and produces sonically superior re-
sults. That’s the bottom line in any
upgrading program.

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

STUDER
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In this issue we offer the most
extensive listings of US. and
foreign mastering, pressing
and tape duplication facil-
ities Mix has ever assembled.
(Index on page 165.) In some

related features, Dennis Drake

talks about mastering for
CDs (page 24); writer Brooke
Comer looks at Direct Metal
Mastering (page 46); Mike
Jones examires a new
approach to bin-loop
transport (page 54); and
Bryan Lanser and William
Johnston check aut the latest
information on high speed
cassette duplication

(page H1).

Cover: Disk cutting room at
Bernie Grundman Mastering
in Hollywood, California. Both
the studio and owner/engineer
Grundman were honored
with two TEC Awards in the
categories of "Mastering
Engineer” and “"Mastering
Facility” of the year, as voted
by Mix readers.

Photo by: Lou Costy

Corner photo of Tom Waits:
Anton Corbijn

One of the most interesting
new television series of the
fall season is CBS' new
version of The Twilight
Zone. And two of the most
fascinating elements of the
new Zone are the music and
sound effects, which are light-
years more sophisticated than
anything heard on the
original series. Mix writer
Elizabeth Rollins gives us an
in-depth picture of the
Grateful Dead's bizarre
scoring of the show, as well as
some of the exciting new
technology the show utilizes
that seems like something out
of...well...The Twilight
Zone. (Page 32)
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THE
STRONGEST LINK

Otari’s new EC-101 synchronizer module, when
combined with the MTR-90 audio machine,
creates an entirely new audio post-production
system that uses a time-code-only link, via mic
cable, with the master. This unique “pre-
engineered” combination offers perfor-
mance well beyond that of any other
audio tape recorder.

[ | Bi-directional frame-lock from
(.2X to 2X play speed

I Typical parking accuracy of zero
frame offset.
['] Phase-lock over a +50% play speed range.
[T Wideband time-code reading
[ 1 RS-232C interface port with optional RS-422
SMPTE/EBU and VITC reader/master
interfaces available

So il your studio mus! stay current
into the 1990°s, or if your -
facility 1s now expanding into
post-production, your timing -
is perfect. The breakthrough @
technology that gives you the

best performing tape recorder in
the world is here. And il you s
alrcady own a MTR-90-11, an / \
EC-1011s available as a plug-in 3

option. From Otari: The Technology You Can ‘Trust.
Contact your ncarest Otari dealer for a
demonstration, or call Otan Corporation, 2 Davis
Drive, Belmont, CA 94002 (415) 592-8311

Telex: 9103764849()
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URRENT

Lexicon Shows Digital Recording
System

Lexicon Inc., the world's first digital
audio manufacturer and long a leader
in digital signal processing, has unveded
an ambitious new project, currently re-
ferred to as RD-1, which represents a
significant new direction for the com-
pany. Stressing thatthe unit being shown
during the New York AES Convention
was not a product but a technology,
Lexicon representatives demonstrated
hard disk-based digital recording, play-
back, mixing and random access edit-
ing capabilities on the machine, which
consisted of a mixing console/CRT dis-
play unit connected to a single rack
containing the electronics and disk
drive. The configuration could record
up to 120 minutes of mono sound on a
disk, or proportionally smaller amounts
of multi-track information. The system
will accommodate any number of disk
drives for greater recording time.

The console had six channels and
fixed function controls, although the sys-
tem can treat it as virtual (software-de-
fined controls.) Level, muting and pan-
ning were all implemented, as was a
“scrub wheel,” similar to that found on
existing electronic editing systems. Scrub-
bing was done at full-bandwidth, how-
ever, unlike present systems, and ap-
peared to sound glitch-free. Level ma-
nipulations also produced no artifacts.
A menu-driven software package, in
conjunction with a group of softkeys
was also used to interact with the system.

Product development manager Rod
Revelok said, at the closed door dem-
onstration held at New York’'s Martin
Audio, that RD-1 was a large project
which extended beyond what was be-
ing shown and that it was still under
development, pending furtherresearch
and user feedback. He stated thai the
system would accommodate “all the
standard interfaces and sampling rates”
and implied that other functions might
include extensive signal processing (ob-
viously starting with reverberation) and
sample rate conversion. Revelok esti-
mated the system being shown might
cost in the $70 to $100,000 range.

Industry Unit Shipments Down
Total industry unit shipments cf re-
cordings declined 4.3 percent ir. the

first six months of 1985, according to
figures released by the Recording Indus-
try Association of America (RIAA). The
dollar volume of U.S. manufacturer net
shipments of pre-recorded records and
tapes rose slightly by .1 percent for the
first six months of 1985, over a com-
parable period last year, calculated at
suggested retail list price. Unit ship-
ments of Compact Discs rose dramati-
cally by 391 percent, while the dollar
volume of the newest configuration went
up by 314 percent. LPs, EPs, single rec-
ords, and 8-tracks declined.

There were 299.2 million total units
shipped from January through June,
1985, compared ta 312.5 million units
through the first half of 1984, a decrease
of 4.3 percent. Calculated at suggested
retail list price, six-month 19835 ship-
ments were valued at $1.931 billion,
compared to $1.929 billion for the com-
parable period last year, representing
virtually no change.

SPARS Elects New Board

The new Board of Directors for the
Society of Professional Audio Recordimg
Studios was elected by acclamation
October 13, 1985, at a general mem-
bership meeting held at New York's Stu-
dio Instrument Rentals during the Audio
Engineering Society Convention.

The new slate consists of President,
Len Pearlman, Editel/Chicago; First
Vice President, Nick Colleran, Alpha
Audio/Richmond, VA; Regional VP/
Treasurer, Shirley Kaye, Coconuts Re-
cording/Miami; Regional VP/Secre-
tary, Richard Trump, Triad/Des Moires;
and Regional VPs John Rosen, Fanta/
Nashville; Charles Benanty, Soundworks/
New York; Guy Costa, Motown/Los An-
geles; Bruce Botnick, Digital Magnetics/
Lcs Angeles; Russell Whitaker, Dallas
Scund Labs/Dallas; Paul Sloman, Atlan-
tic/New York; and Tom Kobayashi, G.en
Glenn Sound/Los Angeles.

Chicago Music Expo Attracts 2000
About 2000 Midwest musicians, pro-
ducers, recording studio personnel anc
record label execs attended the Chi
cego Music Expo, held September 2C
through 22 at Chicago’s Hotel Conti-
nental. A broad array of industry sem-
inars drew from nearly 100 profession:
als who focussed attention on indepen-

dent label strategy and career options
forthose entering the business. Co-spon-
sor Flanners Pro Audio contributed to
an extensive exhibitarena that included
representation from recording studios,
record labels, music publishers, book-
ing agencies and manufacturers of pro-
fessional audio and video manufactur-
ers Executive Producer Paul Kelly, of
KBA Enterprises, hasindicated that next
years' Expo will have an expanded ex-
hikit floor, more emphasis on A&R pan-
els, and will probably be held in August.

Ampex Owners in Merger

The Signal Companies, which recent-
ly purchased the ownership of the Am-
pex Corporation, has agreed to merge
with Allied Corporation and form a new
public company to be called Allied-
Simnal Inc. The resulting company will
control assets of about $13 billion, with
a combined research, developmentand
engineering budget of more than $1
billion per year, and a scientific staff of
18,000. Allied and Signal last year re-
ceived a total of 599 U.S. Patents, be-
hind only General Electric and IBM
am-ong U.S. industrial corporations.

Media Association Form Coalition

1CIA, the International Communica-
tions Industries Association, and IMPA
the Independent Media Producers Asso-
ciation, have recently announced an
alliance of the two organizations. ICIA,
based in Fairfax, VA, has represented
manufacturers and dealers of audio, audio-
visual, video, photographic and micro-
cemputer equipment, and producers
of educational materials and computer
software, while IMPA, based in Washing-
tom, DC has represented businesses
that produce motion pictures, audio and
video productions, and slide presenta-
tiens under contract. The address of the
new expanded ICIA will continue to be
3150 Spring St., Fairfax, VA 22031, with
Harry M.cGee serving as Chief Execu-
tive Officer.

Sound Contractors Expo
The National Sound and Communi
cations Association’s annual Contrac-
tors Expo will be held April 29 through
May 1, 1986 in Las Vegas. One hundred
fitty-two suppliers of equipment forelec-
—PAGE 35
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ISTRY

INDUSTRY NOTES

Compusonics Corporation and AT&T have
announced a one-year agreement to promote
jointly Compusonics’ patented tele-recording
equipment and AT&T's ACCUNET Switched
56 Service, for use together in sending high
quality digital audio signals over long distan-
ces...Solid State Logic has announced the
appointment of Audio Intervisual Design of
Los Angeles as its Special Consultant for large-
scale systems applications... Production Inno-
vations ‘86, a hands-on equipment exhibit
devoted to the user of professional film and
video equipment, will be held at New York
University in the Film School soundstage in
New York City, December 3 through 5. Con-
tact Rita Miller at 212/586-8782 or Loet Far-
kas at212/691-4720 for details... Rupert Neve
has announced the appointment of Tom Sem-
mes, of Nashville, TN, as southeastern sales
manager..John Woram has announced the
formation of Rockville Press, Inc. to offer a
wide range of publishing services to the audio
and computer industries. For more info, call
516/764-8900...Symetrix have completed
their move into a larger research/administra-
tive/ production facility, located at 4211 24th
Avenue West, Seattle, WA, 98199, phone 206/
282-2555.. AEG Corporation (previously
known as AEG-Telefunken) has announced
the appointment of Larry Lamoray as sales
manager-audiosystems... At Linn Electronics,
Inc., Steve Alcorn has assumed the position
of chief operating officer and Bob Connelly
has become the new director of sales...New
lactory representatives for the Valley People,
Inc. productline consist of Darmstedter A sso-
ciates, Electro-Acoustic Marketing, Wilson
Audio Sales, Bencsik Associated, Dobbs
Stanford Corporation, YoreCo, RM Asso-
ciates, and Radon and Associates....Triad
Marketing Associates has been appointed
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as the New York metro area representative for
the professional line of Audio Technica prod-
ucts..Joan V Silver has been promoted to
president of Reeves A/V Systems, Inc.,, the
Manhattan-based broadcast and industrial video
equipment sales and service dealership...Chris-
topher Louis Emery has been appointed tech-
nical service representative for video products
for the magnelic tape division of Agfa-Gev-
aert, Inc...Lexicon, Inc. has presented Pro-
fessional Audio Associates, Inc. of Burling-
ton, MA, with the company’s "Sales Rep of the
Year Award” for 1984-85.. Straight Wire
Audio, Inc,, of Arlington, VA, has announced
the appointment of Saul A. Walker as vice
president for product development and mar-
keting...The National Association ofJazz Edu-
cators will hold their annual convention at the
Anaheim, CA, Marriott Hotel January 9 through
12 featuring "Women in Jazz.” Write to Bill Mc-
Farlin, Box 724, Manhattan, KS, 66502 for de-
tails..Jack S. James has been appointed south-
east regional manager of Ampex Corpora-
tion’s magnetic tape division...Mel Foster
Technical Sales of Edina, MN, have been ap-
pointed sales representatives for Community
Light and Sound in the North Central region

.The California Professional Music Busi-
ness Academy, in Sunnyvale, has awarded
its Outstanding Management Scholarship to
Colleen Armstrong for her involvement in
community and music business activities....
Karen A. O’Brien has been appointed mar-
keting managerfor Monster Cable...Charles
Rue Woods has joined the audio and video
publishing division of Simon and Shuster as
executive editor...Gordon T Ray has been
appointed senior vice president, technology,
for NEC America, Inc.. Kinsley D. Jones has
joined Fidelipac Corporation of Moorestown,
New Jersey as marketing directorand Scott A.
Martin hasbeen added as salesdirector...Bob
Presuhn has joined Computer Video Pro-
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ductions, Inc., of Minneapolis, MN, as account
executive...Sally Altman has been named
marketing/advertising director for the jointly-
owned Tulsa-based firms Challenger Produc-
tions, Inc. and Advantage Sports... Audio
Systems, Inc. has been appointed dealer for
the Central Region by the magnetic tape divi-
sionof Agfa-Gevaert, Inc....the pro video serv-
ice division of JVC Service and Engineering
has appointed James Wood, Jr. to head the
unit, according to division manager Dan Rob-
erts...Robert Perry has accepted the position
of vice president at Schulman Video Center
in Hollywood...John Carroll has joined the
editing staff of the Hollywood division of Unitel
Video..Howard T La Zare has been ad-
vanced to senior vice president, engineering,
Deluxe Laboratories..Audio Kinetics has
announced the addition of Iain Roche as area
sales manager and Chris Braclik as product
manager—VAPP Systems...Crawford Post
Production, in Atlanta, hasappointed Marcos
Obadia, ABCtechnical supervisorforthe “Live
Aid" concert, as chief engineer...Stan Peters
has joined dbx as vice president of worldwide
marketing and sales for all divisions of the
company...the Mitsubishi Pro Audio Group
has brought in David Masnica to serve as
regional sales manager for the west coast re-
gion, responsible for all field sales activities
with the film and broadcast industries... Rusty
Jones has been appointed vice president and
general manager of John Crowe Productions
...The Temple University College of Music
has changed its name to the Esther Boyer
College of Music in appreciation for receiv-
ing an endowment valued between four and
five million dollars which will be used exclu-
sively for music scholarships. Write to W. Wei-
denbacher, Esther Boyer College of Music,
Temple University, Philadelphia, PA 19122, for
information....
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NORTHWEST

Tracks were recorded at Live Oak Studio in
Berkeley for Rosie Gaines and her producer/
manager Don Cornelius of Soul Train fame,
for her new album. Engineering was by Robin
Yeager and Dale Everingham...The Steve
Miller Band was in recording at Seattle’s Steve
Lawson Productionstolay basic tracks for an
upcoming album. Miller is producer of the
album and Rick Fisher is engineering with
assistance from Terry Date and Vince Werner
...AtDave Wellhausen Studios in San Fran-
cisco, Mary Ellen and Roy Soblosky worked
on an EP project, New Harbinger worked on
a demo, and Tony Pasciucco mixed an EP
project. . .Ex-Romeo Void singer Debora Iyall
has been in at Starlight Studio in Richmond,
CA. The album was produced by Pat Irwin
and engineered by Bill Thompson. And ex-
Sons of Champlin guitarist Terry Haggerty's
album project at Starlight heated up with re-
cent overdubs by the great sax man Emie
Watts and the Freaky Executives’ horn section.
Producer Norman Kernerhopes for a late fall
release on this one as well. . .80:88, a Northern
California synth pop band, recorded an EP at
Studio 8 in Alameda. It was produced by
bassist Victor Owens. . . Lee Greenwood fin-
ished vocals for a Coors jingle at Axe-Trax
Studio in Reno, NV...At Montage Record-
ing Studio, Newark, CA, producer Elliot
Mazer (Neil Young) was in doing pedal steel
quitar overdubs with Sneaky Pete Klienow for
Billy J. Walsh’s new LP due to be released
afterthe first of the year. . . Eric Tingstad com-
pleted a song for a Portland Radio Station KINK
LP benefiting the Portland Food Bank; and pi-
anist Kaeren Fouts completed her fourth cas-
sette album project. . . Jeff Fogerty wasin Prai-
rie Sun Recording in Cotati, CA, working on
his debut EP, New Orleans Lady on TJ Rec-
ords. The record features Jeff, who co-pro-
duced this effort with Tom Fogerty (Creed-
ance Clearwater Revival) on all instruments
and vocals. Matt Wallace engineered the ses-
sions with Randy Vance assisting. . .

SOUTHERN CAL

At Crystal Studios in Hollywood was Jon An-
derson of the group Yes, recording a solo al-
bum for Elektra Records with Roy Thomas
Baker producing, George Tutco engineering,
andJim McMahon and Bry Willis assisting. . .
The Truck Mobile Recording Facility of
Glendale, CA, has completed its expansion to
24-track capability. The Truck also can now
handle up to 48 mike inputs and 80 remix

inputs. . .Jose Feliciano, on the eve of an Aus-
tralia-New Zealand tour, recorded both Spanish
and English versions of new Budweiser com-
mercials at Advanced Media Systems in
Orange, CA. Steve Anderson and Michael
Hutchinson shared engineering duties. . . At
Group IV Recording in Hollywood, engineer
Dennis Sands, assisted by Andy D’Addario,
were behind the board for composer Jack
Nitzsche and orchestrator Michael Hoenig
scoring 9% Weeks for PSO Films, Inc...Bob
Seger wasin Capitol Recording Studios in Hol-
lywood working on mixes for his new album,
with co-producer Punch Andrews, engineer
David Cole and assistant Steve Himelfarb. . .
At Cherokee Recording Studio, headbangers
Krokus were in Studio One cutting tracks for
their new Arista album. Duane Baron engi-
neered with David Eaton assisting. In Studio
Two, Device, songstress Holly Knight's band,
was in doing their debut album for Chrysalis.
Mike Chapman produced and engineered
with assistant Brian Scheuble at the board. ..
Mikey Davis wasin Artisan Studios with the
rock band Lion. Duane Baron produced.. .
Sound Image Studio, North Hollywood, had
producer John D’Andrea in with artist Rick
Mathews for Gramma Baby Music, with Car-
min Rubino engineering and Mike Ellison
assisting. . .Jackson Browne has been cutting
tracks at Sunset Sound for his upcoming self-
produced album, with James Geddes engi-
neering. Also in Sunset was Elvis Costello do-
ing overdubs with T:Bone Burnett producing,
Larry Hirsch engineering, and Bill Jackson
assisting. . . George Martin was in producing
Kenny Rogers for RCA, with Jon Kelly engi-
neering and Bino Espinoza assisting. Also,
Jermaine Jackson was in mixing with Steve
Hodge engineering and Liz Cluse assisting. . .
Producer Jeff Weber was recently at Poiema
Studios, in Camarillo, CA, mixing down a live
recording of the Queen Mary Jazz Festival to
digital 2-track and half-inch 4-track with time
code for an upcoming video release. At the
console engineering was Bill Cobb. The Festi-
val included such artists as Bob James, Stanley
Clark, Chick Corea, and many others. . . At
Preferred Sound in Woodland Hills, REQ
Speedwagon sequenced and edited their
Greatest Hits album with engineers Dave
Devone and Matty Spindel. . . Arista Records
artist Dionne Warwick was in Hollywood's
Conway Recording doing her new project
and video. She had some help from herfriends
Elton John, Gladys Knight, and Stevie Wonder.
Burt Bacharach and Carol Bayer Sager pro-
duced. Mick Guzauski engineered with assis-
tance from Daren Klein and Richard McKer-
nan...At Sound Solution in Santa Monica,
Tierra recorded their song "Body Heat" foran
aerobic video with Rudy Salas producing, and
Keith Wechsler engineering. Also, Samuel

Goldwyn Co. recorded the soundtrack for the
movie Once Bitten. Joe Regis, the film's music
supervisor, worked with engineers Richard
Jallis and Keith Wechsler. . . At Maui Record-
ersin Hawaii, Ghosts’ quitarist/ vocalist Middle-
Jjohn worked on an album project, Bad Day for
the Outlaw. Rhythm tracks were recorded dig-
itally with overdubs at The Winery. Mixing was
done at George Benson's Lahaina Sound;
Tom Milner handled the engineering, with
John Neff producing. . .

SOUTHWEST

The award winning leader of Talking Heads,
David Byrne, cut tracks for his new motion
picture, True Stories, at Omega Audio’s
24 /48 track recordingfacility in Dallas. . . Reel-
sound's 46-track remote unit completed dates
with Tears for Fears in Austin and Dallas and
back to Austin to record Eddie Rabbitt and
Silvia in concert for Westwood One. Richard
Kimbal and Barry Freeman produced with
Malcolm Harper, Mason Harlow, Gordon
Garrison and Brent Campbell engineering
...The Los Angeles-based Choice Channel
contracted Dallas’ Omega Audio and their
46-track mobile recording unit to originate the
audio programming for a recent live pay-for-
view television special beamed direct to cable
via satellite. The show, titled Fabian’s Good
Time Rock and Roll, originated from a spe-
cially constructed stage in downtown Baton
Rouge, Louisiana, overlooking the Mississippi
River, and featured 11 rock acts from the ‘50s
and ‘60s. . . Sax player Cliff Sarde completed
recording and mixing his second self-produced
album for MCA/Curb Records at Larrabee
Sound in Los Angeles. Steve Escallier was at
the board, with Sabrina Buchanek and Fred
Howard assisting. ..

NORTH CENTRAL

Beachwood Studios, near Cleveland, had
Dale Peters completing a single for Samson
& Delilah (Saturn Records) with producer
Greg Williams. Peters also engineered al-
bums for the B.E. Taylor Group (Epic) and
Donnie Iris & The Cruisers. . .Producer/song-
writer Al Babb completed production of “Hal-
ley's Rock,” a new song dealing with the com-
ing ot Halley's Comet, at Evergreen Recording
Studios in Pittsburgh. The song was mastered
in New York at Masterdisk...Dance music
master Jamie Princeple returned to Solo
Sound Studio to record a tune called “Never
Again.” Jerry Soto engineered. .. At Sunset
Recording in LaGrange, IL, Knightklub re-
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THE TASCAM MS-16: FOR THOSE WHO'VE HEARD IT ALL BEFORE.

We designed our new 1" 16-track especially
for the skeptics. Those who have heard all
the other 16 tracks...and all the other
claims. Hearing is believing, and the MS-16
delivers enough audio quality to convince
the most critical ears. But that's just part
of the story. The fact is, the closer you look
into the MS-16, the better it gets

The MS-16's superlative performance
begins with our new micro-radii heads.
They virtually climinate*head bumps*and
ensure flat frequency response. Put this
together with direct-coupled amplifiers
throughout, plus ultra-quiet FETSs, anc vou
get exceptional transient and low fre-
quency response with extremely low
distortion.

Unlike most tape machines, the record
sync and playback heads on the MS-16 are
identical in performance, so you can make
critical EQ and processing decisions on
overdubs or punch-ins without having to

go back and listen a second time. You get
what you want sooner and with fewer
headaches.

Record/Function switches for each track
allow effortless, one-button punch-ins
Input Enable allows instant talkback cur
ing rewinds. With the MS-16, you're ‘rec
to corcentrate on the project at hand
ratner than on your tape machine.

The MS-16 takes the grief out of locking
up with other audio and video machines
as well. The 38-pin standard SMPTE,'EBU
interface affords speedy, single-cable con
nection with most popular synchronizers
and editing systems. And the MS-16's new
Omega Drive transport stands up to con
tinual shuttling while handling tape with
kic-glove kindness

Take a closer look at the MS-16. See vour
TASCAM dealer for a demo, or write us for
more information at 7733 Telegraph Road,
Montebello, CA 90640.

THE SCIENCE OF BRINGING ART TO LIFE.

€ Copyright 1985 TEAC Corporation Of America

Circle #003 on Reader Service Card

THZ TASCAM MS-16 SIXTEEN TRACK



mixed a 12-inch single from their album, Mixed
Emotions. . .Polygram Records artist BonJovi
spent time at Sound Summit, Lake Geneva,
W], recording a new single. Phil Bonanno
and Barry Mraz engineered with Mraz pro-
ducing...AtThe Recording Workshop, Chil-
licothe, OH, engineer Dave Egan, assisted by
Tom Johnson and Jeff Redefer, just finished
an album project with the Pleasant Mountain
Boys, produced by Joe Waters. Egan also just
finished an album with Southbound (Warner
Bros.) produced by Joe Waters. ..At Gnome
Sound in Royal Oak, MI, Atlantic Records
recording artist Bobby Barth has been work-
ing on his new solo LP with Bruce Nazarian
producing. Barth is the former lead vocalist
and quitarist of another Atlantic group, Axe.
Also, vocalist Kathy Kosins, known for her
work with Was (Not Was), has been cutting her
first solo album, produced by Nazarian for
Gnome Productions. . .

SOUTHEAST

At Castle Recording Studio, Franklin, TN,
producers Jimmy Bowen and Tony Brown
completed mixing for Steve Wariner’s new
MCA release with engineer Steve Tillisch.
Also, Paul Lawrence Jones was in to cut and
mix tracks for his debut solo release on Capitol
...Crystal Gayle wasin OmniSound in Nash-
ville with producerJim Ed Norman to do vocal
overdubs for TV tracks. Scott Hendricks and
Chris Hammond engineered. Also, Shelly
West did tracks, overdubs and mix at Omni-
Sound for an upcoming television special. Bill
Whittington engineered. . . Candi Staton re-
corded her new release on Beracah Records
at Crescendo Recorders in Atlanta; it was
produced by John M. Sussewell and engi-
neered by Gary Ham...Producer Harold
Shedd finished up mixing on Glen Camp-
bell's upcoming album with Jim Cotton and
Joe Scaife engineering at the Music Mill in
Nashville. . .Recent activity at Cheshire Sound
Studios in Atlanta included Tony Iommi of
Black Sabbath recording a solo project with
Glenn Hughes, (Trapeze, Deep Purple), doing
vocals. Jeff Glixman produced and engineered
... At Cotton Row Recording (Memphis, TN),
Canadian artist Jim Corcoran recorded and
mixed eight sides for the EMI-owned Pathe’
label in France. It was produced by Carl
Marsh, engineered by Niko Lyras and Danny
Jones...

NORTHEAST

Andy Paley and Rob Dimit produced mixes
forJonathan Richman & the Modern Lovers
for Twintone Records in the States and for Rough
Trade Records in England, with Dimit at the
board and Tim Purvis and Mike Theodore
assisting. . . At Big Apple Studiosin New York
City, producers Dave Wolff, Joel Dorn and
Rick Derringer produced a World Wrestling
Federation video and audio LP entitled The
Wrestling Album. Cyndi Lauper's engineer
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Tom Edmonds was at the board for Hulk
Hogan and other WWF superstars. . . Producer
Joe Ferry and partner Dave Weck! (drummer
with Chick Corea, among others) finished re-
cording on Tony Michaels’single on SOS Rec-
ords, at Title Productions, Bronx, NY Tom
Lanaengineered. .. At Digital By Dickinson
in Bloomfield, NJ, Capitol Records’ producer/
artist Paul Laurence finished his debut album,
Haven't You Heard, and produced new artist
Melissa Morgan, Steve Goldman engineered
all projects with Joe Marno assisting. . . East-
ern Standard Productions real time cassette
duplication facility recently completed produc-
tion for Blue Wave Records of the album by
The Doyle/Whiting Band, Good Rockin To-
night. The project was digitally mastered onto
chrome tape, and was engineered by Bill
Scranton, produced by Mark Doyle. . .Aaron
Hurwitz and Marie Spinosa worked on a
single for WA.R.C. (Westchester Association
for Retarded Citizens) at the Workshoppe Re-
cording Studios in Douglaston, NY. Hurwitz
and Kevin Kelly engineered. . . Culture Club's
Boy George and Fairlight-whiz Michael Ru-
detsky recently produced tracks at Michael
Levine’s Studio in Manhattan for British pop
singer Marilyn. Levine engineered and played
both violin and keyboards...At Celestial
Sounds, New York City, Allen George and
Fred McFarlane produced the English group
The Bellestars’upcoming album on Stiff/EMI
for Terrible Two Productions. Hugo Dwyer
engineered with Larry DeCarmine and Kurt
Upperassisting. . . Kimboto, the popular New
York-based band, put the finishing touches on
their new EP at Broccoli Rabe Studios in
Fairtield, NJI...Guitarist Fredrix “Dreddie”
Clark was in Tommy Boy Studios in New
York City laying down some ferocious lead
and rhythm guitar tracks for Tommy Boy Rec-
ords recording artists Stefsasonics, a six-piece
rap group...Activity at New York City's
Unique Recording included Motley Crue
working on their single, "Home Sweet Home,”
from their platinum Theatre of Pain LP for
Elektra/Asylum. Dwaine Baron engineered.
And Stewart Copeland finished the sound-
track to the TV series Equalizer for Universal
... Artist Jerry Harrison finished overdubs on
his current single, an independent project writ-
ten and produced by Tony Prendatt, at Sound
Heightsin Brooklyn. Vince Traina engineered
and co-produced, with Shaun James assisting
...AtSigma Sound, Evelyn “Champagne”’
King made her return to Philadelphia for ses-
sions for her new RCA album. The producer
was I Life, and the engineering was by Gene
Leone, with assistance from Scott MacMinn.
Also, Nick Martinelli produced Stephanie
Mills for MCA Records. The engineer was
Mike Tarsia, assisted by Randy Abrams. ..
Rohit Internationalis in recording, mixing and
preparing masters for Carnival release to the
West Indies market; singer/songwriter Nicole
Kelly wasin at Queens, New York's Inner Ear
Recording cutting two new tunes, “Hateweek”
and "Free-Spirit” with keyboardist Danny Gib-
bons. They were engineered by Steve Vava-
giakis...The Tommy Keene Group spent a
week at Track Recordersin Silver Spring, MD,

in pre-production sessions for their first album
on Geffen Records, with producer Geoff Emer-
ick...At Widener University in Chester, PA,
Mark Oppenlander & His One Alternative
finished their first album with Acoustical Con-
cepts producing and Terry Hoffman engi-
neering. .. Gary Katz wasin at Sound Ideas
in New York City producing vocalist Rose Vella
for AGM Records with Daniel Laseruz engi-
neering and Mike Cosmai and Mario Rodri-
guez assisting. Also, Evelyn King completed
work on her latest album for RCA Records with
producer Alan George, engineer Hugo
Dwire, and assistant engineer Yoram Vazam
...Recording at Pyramid Sound Studios in
Ithaca, NY, were Attila, with Carl Canedy
producing with Alex Perialas engineering. . .
At Reel Platinum Studios in Lodi, NJ, pro-
ducer Roger Monaco cut tracks with Cathy
Derico, and Dan Jenks produced the band
Abstract Parking . . .CBS recording artist Mis-
sion cut their first album at Studio 4 in Phila-
delphia with Roy Carter producing and Phil
Nicolo engineering...At D&D Recording,
producer Richard Gotterher {(Go-Go's, Blon-
die) was in working on a two-song demo for a
band called Gir! Talk for Geffen Records. Gary
Rottger co-produced and played all the instru-
ments. Douglas Grama engineered. . . Activ-
ities at Rawlston Recording Studio in Brook-
lynincluded rap artist Dr. Jeckyll & Mr. Hyde
completing mixing on their self-produced al-
bum for Profile Records. Akili Walker engi-
neered with Tony Smalios...Brian Setzer
has been working a lot at Glen Cove, NY's Tiki
Studios, where he's been in alock-out working
on his new solo LP for EMI/Capitol. Don Geh-
man, who produced the past three John Cougar
Mellancamp albums, is producing Setzer...
Big Apple Studios in New York City did au-
dio and video for Gil Scott Heron’s Carnegie
Hall performance for the Richie Havens Benetit.
Also, Stephan Galfas engineered and pro-
duced Crossfire Choir for Geffen Records. ..

STUDIO NEWS

Acoustic Spaces Corp. has made Woodstock,
New York its east coast base. Offices have
been established in the recently completed
Dreamland Recording Studios which was
designed and constructed by Acoustic Spaces
and KDP Engineering. . . After eight months of
construction, Chicago's Seagrape Recording
Studios is now on-line. Seagrape is the only
local facility to feature fully floated walls and
floors. Included in the 3,500 sq. ft. studio are 15
ft. ceilings; variable acoustic elements; a NEQ-
TEK 50x24 console; a large complement of
outboard gear; and recorders by MCI, Sony,
Otariand 3M...On September 18, 1985, Cal-
vary Chapel of Costa Mesa acquired Roc-
shire Studio in Anaheim, CA. Business began
October 1st. The name of the studio will be
Maranatha Studio, and its clientele will be
primarily Christian artists. For more informa-
tion, you can contact the manager of the stu-
dio, Gordon Driver, at(714)630-3412. . . Aura

—PAGE 114
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...and some people start a session
without a Klark Teknik Reverb.

To discover the heights you can reach with a DN780 Digital Reverberator/Processor contact your local
dealer or Keith Worsley at Klark Teknik Electronics Inc., 262a Eastern Parkway, Farmingdale, N.Y. 11735, USA.
Telephone East Coast (516) 249 3660. West Coast (415) 482 1800).

Omnimedia CorporationlLtd., 9653 Cote deLiesse/Dorval, QuébecHIP 1A3. Canada.Telephone(514)6369971.
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| A BRIDGE TO TOMORROW’S
/| AUDIO TECHNOLOGY

Photo highlights of the 79th Convention of the Audio
Engineering Society, New York Hilton, October 12-16, 1985.

PHOTOS AND TEXT BY GEORGE PETERSEN

(Left) With convention attendance
hovering aroundthe 10,000 mark, the
registration desks were crowded, as
were the exhibits, papers and semi-

nar rooims.

(Below) Senior design engineer John Lumsden with the
MXP-2000, Sony's first broadcast console. The board’s
features include an assignable, four channel dynamics
processor; fader start, which can start an ATR when a
fader is raised; and an upcoming video editor interface.

- S

(Above)John McLaughlin provided an enlightening dem-
onstration of the compositional capabilities of New Eng-
land Digital’s Synclavier system.

14 MIX VOL. 9, NO. 12




(Above) Tore Nordahl, of Mitsubishi Pro Audro Group,
shown here flanked by representatives of AEG and Otari,
announced the agreement among the three manufactur-
ers on the new PD (Prodigi) digital standard. Otari stated
they would unveil their first digital machine at the 80th
AES Convention, at Montreaux, Switzerland, next year.

(Below) Alex Vangellow of Northern Music (Potsdam, NY)
shows off the extensive MIDI control capacity of Lexi-
con’s PCM70 digital effects processcr.

(Below) Dave Harrison points out some of the features
(subframe accurate automation of levels, pans, EQ,
dynamics and signal routing) of the Harrison Series 10
console.

DECEMBER 1985

(Above) The VCA groupig capabilities of Yamaha's PM-
3000 console is explained by Gary Davis, who wrote the
board’s operational manual.

(Above) John Eargle and Lou Dorren introduced the
Colossus™ (shown here in a hand-wired prototype ver-
sion), their low-cost 4/8/12 channel, 16-bit video-based
PCM digital system. The pair are now seeking licensing
and developmert agreements with interested parties.

(Below) In the Sony digital suite, Curtis Chan demon-
strates CD mastering/prep using the new PCM-1630
processors, DAE-1100 editor and K-1105 digital mixer.

15
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To stay number one, you ve got to make the best even better. Which is why
for ten years Ampex has continued advancing the performance of mastering
tape. Through a decade of increased performance and reliability, Grand Master*
4/5 6 remains the tdapde bezind the sour;,d of succgss. Which is why more top
albums are recorded on Ampex iape than any other tape
in the world. For Grand Master 456, the beat goes on. AM PEX

Ampex Corporation, Magnetic Tape Division, 401 Broadway. Redwood City. CA 84063 415,367-3809 Ampex Corporation + One o The Sgna Compan?sm

World Radio History




THE 1985

Technical Excellence & Creativity
Awards

All photos
by Faye Ellman

»

Howard Hesseman, alias D.J. Dr.
Johnny Fever, presides over the
first TEC Awards ceremony.

(Left) Herbie Hancock and the Rockit Band provide some
| high-tech musical fun after the awards presentation.
(Above) The three-camera live video reinforcement for
the event required a 12-man crew; shown here are the four
technicians at the backstage master control.

.. .and the industry comes to celebrate.

DECEMBER 1985 17



The cameras point backstage and into the studios and design labs,

-« (Left) Power Station co-
owner Bob Walters accepts
the TEC Award for
Recording Studio of

the Year.

»

(Right) Bob Clearmoun-
tain accepts his trophy
for Recording Engineer
of the Year.

Cece Hernandez of Mix
resents TEC
Outstanding Technical
Achievement Awards to
Lexicon’s Ron Noonan

(bottom left), in the

Bernie Grundman »
accepts two TEC
Awards for Mastering
Engineer and

xaflfgr;ggfaahty Recording Technology
: category; and to
Lucasfilm’s Andy

Moorer (below), who
accepted the award in
the Film & Broadcast

Sound Technology
category.

i
Wl

18 MIX VOL. 9, NO. 12



. . .and the spotlight shines on those who create the support structure
for the entertainment industry.

Legendary session drummer Hal Blaine (far left) and
Otari marketing manager John Carey present the
TECs for Recording Session Musician, Record Com-
pany and Recording School/Prcgram.

-«

Author, raconteur and Zen nudist Mr. Bonzai and pro-
ducer/synthesist Suzanne Ciani present TEC Awards
for Recording Producer, Recording Engineer, Mas-
tering Engineer, Film and Broadcast Sound Engineer
and Sound Reinforcement Engineer.

The prolific Ken Pohlmann (left) and the erudite
Richard Elen (center) present TEC Award in Acoustic
Technology to Crown International’s Charles Gushwa.

—CONTINUED ON PAGE 22

Los Angeles Record Plant president Chris Stone
receives Remote Recording Facil:ty TEC Award
from Cece Hernandez as presenrers Betty Ben-
nett, Soundcraft U.S. president, and Gary Hel-
mers, SPARS executive director look on.

DECEMBER 1985
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How does a24-channel Yama

You heard right. A 24-channel mixing
console with Yamaha quality, flexibility
and reliability. For only $3,795*

It’s the MC2404 mixing console. Just
one in a line of MC consoles that includes
the 16-channel MC1604 at $2,695* And

the 12-channel MC1204 at $2,095 *
Each MC input channel has a 20 dB
pad and gain control with peak LED,
three-band EQ with sweepable mid-
range, two pre-EQ and pre-fader fold-
back sends, two post-EQ and post-fader
echo sends, pan control, group 1-4

assignment switches, cue and channel
on/off switches, and a 100-millimeter
fader. All color-coded and logically
grouped for easy operation.

The four group outputs are assigned
to the master stereo outputs via pan con-
trols. In addition, they have individual
rotary controls to adjust the level to the
four group XLR connectors on the back
panel. So, for instance, different output
levels can be set up for the house mix and
a multitrack recorder.

Primary inputs and outputs are elec-
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nixing console for $3795 sound?

tronically balanced with XLR-type con- If all this sounds good to you, visit
nectors. And there are insert patch points your Yamaha Professional Products
on all input channels as well as on the dealer. Or write: Yamaha International
groups. Corporation, P.O. Box 6600, Buena
Talkback facilities include a head- Park, CA 90622. In Canada, Yamaha
phone jack, cue/phones level control, talk- Canada Music Ltd., 135 Milner Ave.,
back assignment switches, and a mic Scarborough, Ont. M1S 3R1.
input XLR connector with an input level s umutriec ottt scesare st soscomorae iczus,
control and switch. Circle #006 on Reade: Service Card
Yet f‘\lNltI{l/[ éll Sthese features and flexi-
bility, the eries mixing consoles ®
are compact and lightweight. As well as YAMAHA

affordable. PROFESSIONAL AUDIO SYSTEMS




The ticket proceeds are presented to the three worthy causes for
which the TEC Awards were established.

Arnold Levine, »
executive director of
the Deafness Re-
search Foundation,
is given a check for
$10,500 to benefit
hearing research
from Mix associate
publisher Hillel
Resner.

...and the winners:

OUTSTANDING
TECHNICAL ACHIEVEMENT

Recording Technology

LEXICON
PCM60 REVERBERATION UNIT

Acoustic Technology

CROWN INTERNATIONAL
TECRON 10 TEF ANALYZEK

Sound Reinforcement Technology

CARVER CORP.
POWER AMPLIFICATION

Film and Broadcast
Sound Technology

LUCASHIM
TECHNICAL INNOVATIONS

Musical Instrument Technology

YAMAHA INTERNATIONAL
DX SYNTHESIZERS

22

Mix editor/publisher
David Schwartz
presents Audio
Engineering
Society president
Albert Grundy
$5,250 to the
AES
Educational

-« Foundation.

OUTSTANDING
CREATIVE ACHIEVEMENT

Recording Engineer

BOB CLEARMOUNTAIN

Recording Producer
QUINCY JONES

Mastering Engineer
BERNIE GRUNDMAN

Film and Broadcast Sound Engineer
BEN BURTT

Sound Reinforcement Engineer

GENE CLAIR

Recording Session Musician

STEVE GADD

Berklee College of Music’s Wayne
Wadhams receives $5,250 from Mix
publisher/general manager Penny

Riker Jacob as winner of Recording
School of the Year.

OUTSTANDING
INSTITUTIONAL AWARDS

Recording Studio

POWER STATION
NEW YORK CITY

Mastering Facility
BERNIE GRUNDMAN
LOS ANGELES

Sound Reinforcement Company

CLAIR BROTHERS
LITITZ, PA

Record Company

WINDHAM HILL
PALO ALTO, CA

Recording School/Pr

ogram
BERKLEE SCHOOL OF MUSIC
BOSTON, MA

Remote Recording Facility

RECORD PLANT
LOS ANGELES



We deal you a
full house.

When it comes to top guality audio, video, or print services, AMERICAN
MULTIMEDIA is your best bet! Whether your needs are big or small, we deal it
straight with:

AUDIO: We have multi-track sound recording, digital time compression/expansion,
analog and digital mastering, using all the big names in sound processing: Lexicon,
Neve, DBX, Otari, JVC. Studer, Aphex, and much, much more.

DUPLICATING: We ofier music, spoken word, and computer cassettes,
produced on the finest equipment available: Electro Sound, Otari, and Gauss
loop-bin slave duplication systems. We inventory all major brands of tape
(including chrome) for your selection, and with our 36 King 790 type loaders,

we can supply you with any quantity you need. Tao top it off, our four finishing «
lines make your product as great to look at as it is to hear!

VIDEO: Our videc department uses only the best: Grass Valley Group 300 <
production switcher with DVE, lkegami HK357, HL79, and Ampex cameras,

Chyron RGU, and much more. We are completely mobile, too! We can do
17, %°, and V2" formats to meet your specific needs.

PRINT: For that added touch, our own in-house printing department offers full-color
features to handle any label, insert, brochure, bocklet, poster, or any other literature
your product requires.

Each of our departments gives you quality service on which we'll stake our reputat:on.

Here at AMERICAN MULTIMEDIA, quality is no gamble!

Bmerican Mullimedia, inc.

For information call or write: American Multimedia, inc.*Rt. 8, Bex 215ABurlington, N.C. 27215¢(919) 229-5559

Circle #007/01: ReadarSexvice Card
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"We feel we want to
cover all the
product bases on
CD. It is, after all
the next major
music carrier. You
have to consider
that a lot of
younger buyers
will never buy an
analog turntable.”

An Interview with
Dennis Drake

Now that the Compact Disc has left
the research laboratory, been invited
into the homes of the well-heeled
trend-setters, been embraced by the
audiophile, survived the Yuppies, and
finally been passed down to the only
real music market, the KWC (Kids With
Cash) market, | figured it was time to
speak with someone at the nucleus of
the explosion to find out exactly what
was happening, and more importantly,
how recording engineers could cash
in. Dennis Drake was the ideal source;
as chief engineer and studio mar.ager
for Polygram Records’ Edison, N J. tape
facility, he has probably remastered
more tapes for CD than anyone, and
knows exactly what sounds good on
CD, and what doesn't.

Mix: Could you tell us a little about
your background?

24

Dennis Drake: I'm primarily a record-
ing engineer. | started in the early '70s
doing PA on the road, as chief engineer
for a sound company in New Jersey. We
were lucky enough to hook up with the
Beach Boys, traveling with them on
the 1971 tour, and with 32 shows in
Europe. But after working with thoge
and other artists, | got a little tired of
the road, and left for A&R Recording,
where [ seconded for Phil Ramons an
some of the early Paul Simon albums.
After about three years there, | lett for
the West Coast and staff work at Urited
Wes:ern Studios, including a lot of tele-
vision and movie jobs. In general, [ had
the opportunity to develop my critical
listening from a production engineer-
ing situation.

Mix: When did you join forces with
Polygram?

Drake: Isigned onin 1982, when *he
tape facility was moved from White Plains
(NY) to Edison {N]). Today we have about

80,000 archive master tapes, and two
sound rooms, and are building a third,
where we do all the in-house transfers,
greatest hits compilations, new albums,
editing, promotional work, copies for
music videos, and so on.

Mix: When did digital audio change
your life?

Drake: In late 1982, early ‘83, 1 rec-
ommended to the company that we pur-
chase a Sony 1610 mastering system. |
didn’t see much sense in sending mas-
ter tapes to Polygram in Germany, for
transter to digital, especially after the
first shipment was gone over six months.
Anyway, the management approved
and we took delivery.

Mix: That's when you got down to
some serious transferring.

Drake: That's right We immediately
started digging through the back cat-
alog, especially the jazz catalog, and
the pop catalog more recently.

Mix: What labels are involved here?
Drake: Mainly the Verve label for
the jazz, as well as EmArcy, Limelight,
Philips, Daybreak, and others. We're
trying to pick the top artists for transfer
to CD. Of course, the condition of the
master tapes is important.

Mix: Speaking of which, how are the

tapes stored?
Drake: Stability is very important for

MIX VOL. 9, NO. 12



Every console maker in the world
is trying to build a better system
than this:

Including Solid State Logic. And we
know, better than anyone else, just how hard
that is to do. Because the SL 4000 E Series is
much more than just a mixing console. It is a
comprehensive Master Studio System which

gives the engineer command over the entire
complement of control room equipment. It
captures each artist’s unique sound exactly, and
allows the producer to perfectly shape that sound
with efficiency, accuracy and the quiet confidence
that only comes from working with the very best.

From the start, SSL understood that studios must
adapt to a constant stream of new ideas. So we
created an on-going development programme to
keep our clients at the leading edge. To date, this
programme has produced a solid history of soft-
ware updates and hardware innovations such as
Total Recall ™, the SSL Integral Synchroniser,
dynamically automated parametric equalisation,
SSL Events Control, and the industry’s most
complete stereo module. All of these are field
proven, retrofittable, and available today.

Solid State Logic

DECEMBER 1985

25



long-term storage. We have a climate-
conirolled situation here, maintaining
temperature and humidity within our
specified tolerance of about 70 de-
grees and 60 percent humidity. Due to
the large number of tapes, we are also
moving toward cataloging on the New
York office mainframe.

Mix: Here's a question I've always
wanted to ask—do you play through
the tapes periodically to help prevent
prini-through problems?

Drake: Well, that's something we
would would like to do, but because of
the size of the archive, and the daily
flow of tapes through the facility, that's
impossible. Instead, as the tapes are
pulled, either for remastering or a new
order, we do a quality inspection of the
tape at that time, with re-leadering, re-
splicing, new reel, new box, or what-
ever is needed. In that way, the hot
sellers, which have always been in de-
mand, have been continually upgraded
and restored. However there is a larger
problem. Many of the tapes are Scotch
201, which unfortunately hasn’t held
up to the ravages of time. The oxide
flakes off; sometimes during rewinding
it sounds like a roll of cellophane tape
being pulled from its reel —it's terrible.
One of the reasons for the new sound
room is for a compiete evaluation of the
Scotch 201, and restoration and trens-
fer to digital, as needed. The computer
system will also help us keep track of
back-up copies; we try to keep a copy
ofevery primary album at anotherloca-
tion. The goal is a 100 percent back-up.

Mix: To what extent can you perform
resuscitation for a tape that's in particu-
larly bad shape?

Drake: The mainjobinvolves repiace-

26

ment of dried-out splices, and paper
ieader. Paper leader is the worst! It
dries out and distorts the adjacent lay-
ers; we rip it out wherever we find it.
The ideal thing is perfectly clear plastic
leader; it won't even leave paint resi-
due like timing leader. The other prob-
lem, as with 2C1, is slowly disappearing
oxide; that results in a rise in the noise
floor. Munchy-crunchy sounds, gur-
gles, and things like that also appear
frem missing or misplaced oxide. When
it becomes severe, the tape might be
okay tor black vinyl, but is no longer
useable for CD. We will go to our back-
up, which is a generation down, or to a
foreign affiliate that might have a trans-
fer from the time of the original release,
on a different tape stock which has held
up better.

Mix: Do you use asingle-ended filter?
Drake: We put the tapes through the
Burwen DNF 1000, their first discrete
design, with variable high and low pass
dynamic filter action depending on the
frequencies present in the signal. Thus
with filtering, in conjunction with the
masking effect, it does a good job at
removing tape hiss. With a slight shelv-
ing equalization, you can achieve a 3
or 4 dB decrease in the noise level,
which is substantial for most tapes. On
a really noisy tape, you have to use the
Burwen too aggressively, and it be-
comes audible, Certain tapes can be
saved, but not all tapes.

Mix: Where do youdraw the fine line?
Drake: lt'stough. Onsome of thetapes
with bad noise levels, we are waiting
for more heavy duty equipment; audio
computers, for example, will process
the sound in the digital domain; the
SoundDroid has the DroidClean pro-

gram, in which you input about a 35
millisecond sample of tape hiss, and it
creates an algorithm for the hiss and
digitally removes it from the tape. Noise
is certainly a problem; the CD acts like
a mirror, and faithfully reproduces all
the noise you start with.

Mix: Would something like a Quantec
be considered sacrilege?

Drake: Well, some people may say it
is, but I've used a Quantec on some of
the older Billie Holiday mono record-
ings, which have a very dull and dry
sound. Since it helps to feel a little bit of
room ambience, I've taken the liberty
ofselectively using a Quantec on some
of the songs to give them what I con-
sider to be a normal room ambience.
You dial in a small club sound, add a
little EQ, and go with it. A Lexicon PCM
60 might help too. I really don't like to
brag about the fact that I've taken such
liberties, but if as an engineer you can
say to yourself that you can make it
better without anyone knowing, and if
the producer would like it better, then
you go ahead and do it. On occasion
we try to get producer approval, but on
the older stuff the people have either
moved away or passed away.

Mix: No flanging?
Drake: No flanging.

Mix: Here's the big question: People
are going to wonder why you are put-
ting noisy, shedding archive programs
on their pure and perfect digital medium.
Drake: We feel that we want to cover
all the product bases on CD. lt is, after
all, the next major music carrier. Peo-
ple will want the older material on that
medium; you have to consider that a lot
of younger buyers will never buy an
analog turntable.

Mix: Youdon'tthink this will have neg-
ative impact on the medium's image of
a high fidelity medium?

Drake: We don'tthink an educated lis-
tener will have any problems. There's
nothing wrong with a good analog re-
cording, but if we feel that the product
going to CD has sonic faults, we will put
adisclaimeron the CD which precisely
describes the situation.

Mix: Can you tell us specifically about
the Silver Collection?

Drake: We have over 2,000 Verve and
MGM jazz masters; from this collection
we are re-releasing over 200 titles on
CD. We recently had a meeting and
approved about 25 more titles, which |
am starting work on now. The fine line
comes into play again. If it soundsreally
good, but isn't that popular, we'll go
ahead and release. If it's popular, but
sounds too funky, we'll wait. We really
don't want to denigrate the medium with
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The advent of stereo video introduced a new level
of audio post-production requirements. SSL
responded with the SL 6000 E Series. This
provides the same high standard of audio quality
and signal processing flexibility as our 4000,
adding a unique matrix to simplify the creation of
separate stereo music, efx and dialogue mixes.
The music video producers told us they needed to
move projects freely between recording studios
and post-production suites. We listened, and
made both systems totally data-compatible.

The industry’s acceptance was overwhelming.

As aresult, it is now possible to carry complete
Total Recall ™ console setups, edit and cue lists,
and dynamic mixing data between more than 250
leading music studios, post-production houses and
broadcast facilities in 72 cities and 24 countries. In
fact, this minor miracle happens every day. And to
keep it happening around the clock, we’ve set up
service offices and technical training around the
world. Because we believe that your business
deserves responsiveness, not promises.

Solid State Logic
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a bunch of garbage.

[ should also give credit to some of
the early engineers. With really good
minimalist microphone placement, and
working with the room acoustics, the
quality is often excellent. In addition,
the tube equipment is a kind of an asset:
the stuff in the ‘40s and '50s was all
tube recording, and the Telefunken and
Neumann tube microphones, and tube
consoles, gave a certain warmth to the
sound with their harmonic overload ca-
pability. It turns out to be a very good
mating with the digital medium.

Mix: As an archivist, you could prob-
ably speak highly of the Compact
Disc...

Drake: [feel good once | have a clas-
sic masteron CD. It's a piece of encoded
plastic that's going to hang around for-
ever if it's taken care of. It's better than
the digital tape itself. And it's come along
ata good time because magnetic record-
ing has only been with us as a produc-
tion tool since the late ‘40s, and now a
lot of those tapes are getting toward the
end of their lifetime. And now we have
digital forcing us to evaluate our catalog
of masters. It's perfect time for a review.

Mix: Let'stalktechnical. More thanany-
body else, you know what a CD factory
wants in terms of a delivered tape.
Drake: Our plant in Hanover will ac-
cept about any system: the JVC 900,
Mitsubishi, or F1, and they have the
Studer sampling rate converter so all
digital transfer can be made. Of course,
we've standardized on the Sony 1610.
Even with a DASH format, the video-
based format will be with us for quite
some time, especially since we're build-
ing up libraries in that format.

Mix: What should we know about a
1610 tape?

Drake: First I'd recommend starting
with a high quality blank tape. It's not
worth trying to save a few bucks using
anything else, and having to re-do a
transfer because of drop-outs. Next,
exercise the tape; put it in the machine
and run it forward to the end, and back.
This removes any kinks. Then | pre-
stripe the tape with time code, on audio
track two, from the beginning of the
tape, all the way to the end. It also helps
to avoid any major zero crossings, like
59 minutes because this might confuse
the editor. For an over-length CD we
usually supply it on two different cas-
settes, and let Hanover do the final edit-
ing. They use an extra length 3M cas-
sette and very carefully do the final
editing to that cassette. The other trick
is to begin the program two minutes
into the tape; this gives them time to
add the subcode information to the be-
ginning of the tape, and you also stay
away from the drop-out prone portion
of the tape.
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"CDs have

come along at a
good time
because
magnetic
recording has
only been with
us as a
production tool
since the late
‘40s, and now a
lot of those
fapes are
getting toward
the end of their
lifetime.”

Mix: What's the deal on "CD offset"?
Drake: CD offset concerns the cue points
for the home CD player; when the PQ
subcode is programmed with the edi-
tor, a small offset of five or so frames
must be built in so that when the sub-
code tells the home player to mute or
unmute, you are not working so close
to the music that you end up chopping
off the beginning or end of a musical
selection.

Mix: Unfortunately, Sony and Philips
have different ideas about the number
of frames. ..

Drake: Theimportantthing isthatwhen
you are sending a tape to factory, you
have to letthem know if you are includ-
ing the offset figure in the time code
numbers. In other words, do the time
code numbers for start and stop include
offset, or must that be compensated for?
We certainly don't wantto chop off even
ambient information, and it gets very
tricky when songs are crosstaded. Where
do you tell the player to cue?

Mix: What kinds of paper documen-
tation should accompany a mastertape
to the factory?

Drake: We have a standard Polygram
mastering order that must be included
with any CD tape submission. It con-
tains background information about the
album, a bar code number is given for
the CD, it includes the SPARS digital
code, includes song titles, and time code
numbers of stop and start times. In a
compilation, I usually include the orig-
inal source's album number, and tape
box number so in the event of a prob-
lem, I can go back to the source. This
paper follows the tape throughout the
manufacturing process.

Mix: Any thoughts on pre-emphasis?
Drake: Wedon'trecommend using any
pre-emphasis. We have usually found
that tapes with pre-emphasis have alow-
er level than linearly equalized tapes.
More important is to fully utilize the
headroom of the system, to +18 or +20
dB on the 1610. We also recommend a
complete auditioning of any transfer; if
you play it back from head to tail you
can catch any drop-outs, and re-record
that section. Once a tape goes to the
factory, you can accrue tremendous pro-
duction delays if they discover a drop-
out. We also like to watch the error cor-
rection lights on the 1610 to see how
hard the error correction is working; if
you have ten or 15 error corrections a
minute then you've probably got tape
problems. Even if there are no audible
drop-outs, on another day on another
deck they might appear. The four error
correction LEDs should really be brought
out to the front panel.

Mix: What about analog errors them-
selves?

Drake: With the new digital editors,
you can successfully remove many
clicks and pops. We never wanted to
take a razor blade to analog masters;
now we transfer to digital, then use the
digital editor. Any fault on the analog
master that cannot be removed should
be annotated on the mastering sheet;
that way the plant will know that you
are aware of the problem, and you are
accepting it, and they won't hold up
production because of it. The type of
fault and time code location should be
documented.

Mix: How about the analog playback
machine?

Drake: That's very important. The
machine has to be optimized for the
tape you're playing back; is the azimuth
fully tuned, do you have the right head
stack, is it European or U.S. format, do
you have the original playback curve,
and so on.

Mix: Maybe you can answer a long-
standing question: exactly which tones
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With the dawning of stereo television, broadcast
audio requirements became substantially more
complex. Our clients asked for SSL quality in a
format that could serve a variety of highly specific
applications. The new SL 5000 M Series meets
these requirements with on-the-air reliability and
operational ease. SSL's M Series architecture is
totally modular, designed for stereo broadcast,
and data-compatible with all other SSL Systems.
It features electronic switching with Instant
Reset™ and is also available with Total Recall™.

Solid State Logic
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None of this makes life easier for the competition.
It wasn't designed to. It was designed to make life
easier for the balance engineer, the producer, the
talent, the operations manager, the booking office
and the maintenance department. To make life
easier for the decision makers, we’ve put together
a series of brochures describing the entire range of
Solid State Logic systems and benefits. We'll be
happy to send you copies, and to arrange auditions
and demonstrations. We invite you to call or write
to discuss your particular needs.

Oxford, England OX7 2PQQ « Tel: (099 389) 8282

200 West 57th Street, New York NY 10019 « Tel: (212) 315-1111
6255 Sunset Blvd, Los Angeles CA 90028 « Tel: (213) 463-4444
22 Austin Avenue, Kowloon, Hong Kong « Tel: (3) 721-2162
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Dameon Higgins founded Delta Sounds and
Video in 1976 after 10 years in broadcasting.
This radio experience and his uncompromising
audio standards quickly established Delta as a
very successful recording studio and entertain-
ment sound service in the Orange County/LA
area. Although the company specialized in sup-
plying complete custom sound programs and
systems for school dance DJs and Discos, it
wasn't long before Dameon found himself tum-
ing down a lot of tape duplicating requests. The
high quantities were not practical for '‘real
time"" duplicating, and the jobs that he "farmed
out" to high speed duplicating companies often
came back to hurt his image.

Eventually, because of missed profit oppor-
tunities and a frustrating lack of control over

Control module
and a cassette
master/slave module

Control module
with cassette
master, eleven
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quality, Dameon decided to install his own high
speed duplicating equipment. He looked care-
fully at every product on the market and finally
selected the Telex 6120, seven slave, 1/2 track
cassette-to-cassette model. He knows that he
can add on to his system as his business
grows, but for now his 6120 can copy up to 280
C-30s in one hour, and is easily operated by
one non-technical employee because of its
compact size, single button operation, jammed
or short tape warning lights and automatic
master rewind. Dameon hasn't regretted his
decision for one moment because he now has
a thriving additional business of duplicating
voice and DJ audition tapes, seminars and syn-
dicated radio programs. Now he reports a zero
reject rate and his quality image is under his
control where it belongs.

For over twenty years now, Telex has been the
choice of those who, like Dameon Higgins, are
fussy about the quality of their duplicate tapes.
To learn more about what the 6120 can do for
you, write to Telex Communications, Inc., 9600
Aldrich Avenue South, Minneapolis, MN 55420.
We'll send you complete specifications and pro-
duction capabilities.

For quick information, call Toll Free

800-828-6107

or in Minnesota call (612) 887-5531.
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are necessary on a tape, and which
aren't?

Drake: We like 20 or 30 seconds of
one kHz reference tone, 10 kHz for EQ
reference, then 15 kHz for azimuth ref-
erence, and then 50 and 100 Hz to
optimize the low frequency playback. If
they are at the head, make sure that
there is a generous pack of tape be-
tween the tones and the beginning of
the analog program, to prevent print-
through.

Mix: Ontheotherhand, the 1610 tape
really doesn't need tones.

Drake: Not really. It will play back, or
not at all. If you want, you can puton a
one kHz tone, particularly for intercom-
pany production so interchannel bal-
ance can be set, but for CD production,
you don't need it.

Mix: Should engineers prepare two
submasters, for LP and CD?

Drake: Ideally, that is the best way to
go. The mastering engineer should work
out his musical or creative EQ, that will
optimize the songs as a whole, then
create his lacquer copies for the LP
which incorporate diameter EQ, bass
combining and so on. Then the CD
should get a separate master exclud-
ing all of that. In addition, increasingly,
cassette masters are being taken from
the 1610 tape, thus saving an analog
generation.

Mix: Do you think engineers are learn-
ing to un-learn some of their analog
habits?

Drake: We certainly hope so. Most of
the studios we work with, the top New
York studios, have embraced the dig-
ital medium in their own right. They
realize that the LP is a doomed format,
and have their own 1610s or digital
editing systems where they can do trans-
fers, and learn and listen. [ think they've
adapted very well. On the other hand,
we've had some dangerous situations
from some less experienced studios.

Mix: Is there anything else you'd like
to get off your chest?

Drake: In general, I feel that the CD is
really a fantastic thing for the consum-
er; they are literally receiving studio-
quality sound in the home, if their sys-
tem is up to the digital challenge. And
the real beauty is near-perfect repro-
duction time after time. Some people
will say that the digital medium will
sound harsh or overly bright, and it will
—if that's the way you are feeding the
signal in. In that respect it's an unforgiv-
ing medium. Every sonic fault stands
out. I think a lot of engineers are learn-
ing to be a little more cautious in their
microphone and equalization tech-
niques; you don't have to pump in an
extra 3 or 4 dB at 10 or 15 kHz since
you're not going to lose it down the line.
Digital remembers. [ |
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Realistic reverb
at a realistic price.

YAMAHA

, And not just reverb, but a full range of
. studio effects. All very controllable. All in
- thenew Yamaha REV7 digital reverb. And
. allfor only $1,195.*

I How did we do it? Ey analyzing the
'5-_- - early reflections and subsequent rever-
berations of actual environments to see
what gives reverb its natural character and
ichness. And then using specially devel-
ed LSIs to handle this immense amount
i ation and the high processing

ds reg u.med to effectively simulate

ﬂ@' factory preset
-stored in its ROM.
arge and small hall,
‘ ) reverse gate,

i s €0 effects such as

g and echo.

ets incorporates
I le param-
then stored

the LCD readout panel which tells you at a
glance the name of the program and the
edit parameter selected.

So besides the 30 presets, you can
store up to 60 of your own programs in the
REV7’s RAM. All available for recall from
the front panel or the hand-held remote.

The REV7 features electronically bal-
anced XLR input and output connectors.
And balanced TRS phone jacks which will
accept standard phone plugs. Both stereo
and mono inputs can be connected produc-
ing, in either case, a simulated stereo re-
verb output.

There’s even a three-band semi-para-
metric EQ so you can fine-tune the sound
of your reverb to work in any environment.
And, of course, MIDI compatibility.

Realistically speaking, there’s no finer
digital reverb at the price on the market
today than the REV7. Available now at
your Yamaha Professional Products dealer.

For a catalog explaining all the fea-
tures and capabilities of the REV7 digital

- reverb, write: Yamaha International Cor-

poration, Professional Products Division,

' - P.O. Box 6600, Buena Park, CA 90622. In

3 Yamaha Canada Music Ltd., 135
Pﬁ’e Scarborough, Ont. M1S 3R1.

Mml pﬁu. In Canasda, $1,795 CDM.
Rudu&rﬂh Card
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Come with us
now to a place
where the
Dead live and
the sounds
you hear may
just be your
mind playing
tricks on you

32

by Elizabeth Rollins

On September 27, the CBS network
premiered a new version of Rod Ser-
ling’s literary, psycho-thriller program,
The Twilight Zone, whose first-run incar-
nation spanned 1959 through 1964 on
the same network. Reruns have con
tinued ever since.

Back then, Hollywood was produc
ing prime-time series such as Perry Ma-
son, Ed Sullivan, 77 Sunset Strip, Ed
Murrow's Small World, and about a doz-
en westerns. Serling came on Fridays
at 10 p.m. with one of the most difficult
dramatic forms: the short story. Buteven
more difficult was the show’s commit-
ment to curling your toes and teasing
your psyche every week. (Serling was
not the only one, of course. Alfred Hitch
cock'’s original anthology show dates
back to the early '60s, also.)

A contributing writer to the original
Twilight Zone, George Clayton Johnson,
once described the feeling among those
involved with producing the series: "On
The Twilight Zone, there was an attempt
to keep it literary, to keep it bright, to
keep it good. No one in the show ever
suggested at any time that something

would be good enough—although that's
commonplace today in commercial tele-
vision, just to do it good enough, what
the hell. Quality doesn’t count now, but
guality counted in The Twilight Zone.
Philip DeGuere, executive producer
of the new series, has inherited a mo
mentus, karma-laden legacy. Good

thing he came up with some ideas of
his own. ..
He hired renowned science fiction

writer Harlan Ellison as creative consul
tant, plus a stable of purebred succes
ses such as Ray Bradbury, Robert Hein
lein, Stephen King and Arthur C. Clarke.
But some of his ideas were sort of . . .out
there. What do you do if you want to
disturb the mechanical rhythm of the
network production line? You take the
entire title sequence, the score, and the
sound design out of the company town
and up the coast to San Francisco. Fur
thermore, you hire the Gratetul Dead to
do the score and sound design, and
expect them to hit weekly deadlines
Then you really flip out by hiring a psy
choacoustician and experimenting with
not only improved broadcast stereo
sound, but with another dimension in
audio— "spacial reverberation” —a dig



(From left to right) Samuel Lehmer,
Mickey Hart, Jim Loveless (at Emula-
tor) and Bob Bralove at work on
sound design for CBS’ Twilight Zone
at Russian Hill Recording in San
Francisco.

nified attempt atlocalized, "3-D" sound
effects for the masses.

‘There is no such thing as conven
tional when'it comes to doing a show
which is, by definition, unconventional,”
says DeGuere, in a radio-voice that res-
onates with confidence. Like Serling,
DeGuere established his reputation in
the television industry as a writer before
he went on to produce. Recent produc-
tion credits include Simon and Simon
and Whiz Kids.

Contrary to what some may assume,
DeGuere does not drive around with
one of those round, red, white and blue
Grateful Dead insignia on his Porsche
928. "l am not a Dead Head. I hate the
term. I'm noteven on the Grateful Dead
mailing list. ] just asked to be puton the
list to see what they're all about,” he
insists, though he is hardly ignorant of
the band's long, strange trip. "1 worked
on amovie of theirsin 1972—Sunshine
Daydream,” says DeGuere, who had
recently graduated Stanford Film School
when the Bay Area spawned the Sum
mer of Love in 1967.

"The Grateful Dead has been respon-
sible for my auditory awakening ever
since the first time | heard them,” De-
Guere confesses. "They are the state-

Colossal Opening
for a
Classic Show

Since 1959, how many young
people have huddled in front of the
TV reciting Rod Serling’s intro, his
trademark grimace contorting their
faces with the burden of otherworld-
ly knowledge. . .Zone Heads.

There was no guestion about it,
says executive producer Philip De-
Guere—no one could replace Ser-
ling on-camera in the new CBS
Twilight Zone series. So that left
Gary Gutierrez of Colossal Pictures,
San Francisco, who designed the
title sequence, with a big challenge:
to update a classic television show
opening without a powerful persona
such as Serling.

“Actually, Phil told me he wanted
a breath of Serling in there some-
place—a tip of the hat to him, and
so | came up with the idea of rear-
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ot-the-art when it comes to the amplifi
caticn of music. Nobody's in the same
league with them...The reason why
getting them involved in this show has
ended upin the kind of excitement that's
being generated by knowledgeable peo-
ple abaut the sound, is because that is
precisely what the Grateful Dead has
always been about—the sound. How to
createi:, maintain it, and propagate it to
the largest number of people with the
least amount of distorticn, and the least
amount of damage to the ears.”
Actually, it was The Dead who sought
work o1 the show by way of Merl Saun.
ders, currently music director and su-
pervisor. Saunders, who has scored sev-
era. filmsincluding Black Girl and Fritz
the Cat is a memberof the self-described

4 o -Vi
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“"Grateful Dead family” of contributing
musical influences. In ear.y 1984 while
he was portraying the role of a father to
two teenage boys on CBS" Whiz Kias
comedy series, Saunders stepped guite
unexpectedly into. . .The Twilight Zone.
Max Gail, executive producer of Ful
Circle Productions in Malibu, intro-
duced Saunders to the project. "I said,
‘This would be ideal for my friends The
Grateful Dead to be involved in,” he
explains enthusiastically. "So1 contact-
ed Mickey [Hart]and Jerry [Garcialanc
they couldn't believe it. So we just kept
it cool for awhile, about a year-and-a
—PAGE 38

Miniature interior with wall “'paint-
ings’’ by matte artist, Jena Holman.
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Flectronic Musician is the first magazine

SPCCial Trial devoted exclusively to the rapidly ex-
Subscﬁpﬁon OECI' panding field of electronic and computer

- 2 aided musical instruments. Every month,
to Electronic MusiCidn  Flectronic Musician addresses topics of

vital importance to contemporary musi-

» Synthesizers and other electronic cians, composers, recording enthusiasts
instraments and computer/music hobbyists.

» MIDI

» Computers and their music applications  Electronic Musician is edited by Craig

> Software Anderton, an often-cited expert in the

» SMPTE/synchronization

ield of electronic instruments and com-
» How leading artists, engineers and others field of electronic instruments and co

puterized music systems. Craig has pub-

> ;:Sg‘:a{l gmolﬁpment and 1ish§d several bqoks, including Home Re-

techniques cording for Musicians, and the soon-to-be-
» Video released MIDI for Musicians. He has also
> Book reviews and educational resources  Written many articles for leading music
» New product reviews and computer publications.

Electronic Musician Subscription Rates:

Charter Subscription Rate (offer good to 12/31/85 only): One Year, $11.95 (Item #0003CH).
Regular Subscription Rate (beginning 1/1/86): One Year, $22.00 (Item #0003).

Outside U.S. add $12.00 per year. First issue published in January, 1986.



The Mitsubishi X-850 is the only PD
format multi-track currently being
manufactured, but Otari and AEG
expect to be debuting their PD entries
next year.

—FROM PAGE 5, CURRENT

tronic systems contractors will be exhib-
iting, and seminars will feature topics such
as "How to Deal with a New Generation
of Buyers,” "How to Expand the Market
for What You Sell,” and "Fibre Optics
and Other New Technologies Affecting
Qur Business.” For more information,
contact NSCA at 501 W. AlgonguinRd,,
Arlington Heights, IL 60005-4411, ph.
312/593-8360.

PD Digital Format Unveiled

AEG Aktiengesellschaft (formerly
AEG Telefunken), Mitsubishi Electric
Corporation and Otari Electric Co. Ltd,
manufacturers of professional audio
tape recorders, have announced the
PD (Professional Digital) format for re-
cording digital audio on fixed head mag-
netic tape recorders. The new format,
jointly developed by AEG, Mitsubishi,
and Otari, claims advantages in sonic
performance, reliability and flexibility
over previous format attempts by other
companies.

PD compatible tape machines will in-
clude 32 channels on 1-inch tape, 16
channels on Y2-inch tape, and two chan-
nels on Y-inch tape, with both razor
blade and electronic editing available.
The format agreement includes full tape,
machine control as well as digital port
compatibility between the different
brands. This format standardization
agreement is the result of years of dis-
cussion and cooperation between AEG,
Mitsubishi, and Otari

Specifications for the 32-channel
standard include: 45 total tracks (32 dig-
ital, 8 parity, 2 auxiliary analog for cue-
ing, one time code and 2 auxiliary digi-
tal tracks); a single tape speed of 30 ips;
RSCerror correction; 16-bitlinear guan-
tization; and 48/44.1 kHz sampling fre-
guency. The 2-channel standard offers
12 total tracks (8 digital, 2 analog cue,
one time code, and one auxiliary digital
track); 7.5 or 15 ips speeds; RSC-1V code
error correction; 48/44.1 kHz sampling
frequency, and 16-bitlinear guantization.

Canadian MIDI Users Group Forms

An independent group of musicians
promoting the exchange of ideas and
soundpatches within the realm of the
Musical Instrument Digital Interface
standard have formed the Canadian
MIDI Users Group. Their monthly news-
letter provides information on new prod-
ucts, programming hints, interfacing,
software, and computer tips. For more
information, contact the Canadian MIDI
Users Group, PO. Box 1043, Belleville,
Ontario, K8N 5B6. |
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NAMM
WINTER

MARKET

INTRODUCING 1986 TO THE MUSIC PRODUCTS INDUSTRY.

New Products « Technology Update « Eoucational Seminars ¢ Vital Business Connections

NAMM exhibitors and attendees . .. check out reduced airfares available through Travel
Headquarters . . . call toll-free 1-800-323-9128 Ithnois and Carada cail 1-312-953-8240
Be sure to mention NAMM Winter Market

Winter Market 1s apen only to retailers and supptiers of musical instruments. equipment and
related products Pre-registration deadlire December 13. 1985. NAMM members pre-register
free. Non-members, $25 per attendee.

Contact NAMM tcday for exhibit. registration or membership information

(UL

NAMM Winter Market

Jenuary 17-19, 1986
Anzheim Convention Center
Anaheim, California

National Associatior of Music Merchants « 5140 Avenida E 1as « Carisba:d. CA 92008 « {619} 438-8C01
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The Mirage Multi-Sampler
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‘ ... Put it on top of Old Faithful

|

|}

QLL EALTHE

SOUND LIBEARY: "
RIS RETTES

Synthesis plus digital sampling-
the best sounding way to
complete your MIDI setup

f you own Old Faithful, or any other MIDI synth, you've got a

good sounding, versatile and responsive instrument. So what
could be better? Connect a Mirage Multi-Sampler to your MIDI
system and see.

Synth voices come alive with character and individuality when
doubled with real sampled sounds. Just make one simple MIDI
connection and the Mirage Multi-Sampler responds with startling
expression to your keyboard’s pitch bend, modulation, velocity and
pressure sensitivity-even breath control.

The Mirage Multi-Sampler has all the performance and sampling
features of the Mirage Digital Sampling Keyboard-without the
keyboard. It's a complete eight-voice instrument with a musical
range of 5 octaves. There’s even an on-board sequencer with
overdub and disk storage ability. All this for about the price of a
day in the studio'.

If you want to create your own sounds, the Mirage lets you sample
from virtually any source. But whether you're into sampling or not,
Ensoniq has an ever-expanding Sound Library of diskettes with the
most true-to-life sounds ever heard from an electronic instrument.

For live performance, recording, composing or creating your own
sounds, top off your system with the Mirage Multi-Sampler. And
breathe some new life into Old Faithful while you're at it. See your
authorized Ensoniq dealer today for a complete demonstration.

ENSONIQ Corp, 263 Great Valley Parkway, Malvern, PA 19355
Canada: 6969 Trans Canada Hwy., Suite 123, St. Laurent, Que. H4T 1V8
ENSONIQ Europe, 68 Ave de Stalingrad, 1000 Brussels

1. The Mirage Multi-Sampler retails for $1395.00 . . . complete.
Mirage, Multi-Sampler and Mirage Digital Sampling Keyboard are trademarks of ENSONIQ Corp.
As far as we know, Old Faithful isn’t anyone’s trademark.

ensonia

Circle #011 on Reader Service Card



half, until I finally got the whole thing
together.” Hart became the sound de-
signer for the series.

What was the executive producer's
reaction to this? " said, ‘Well, that's one
of the weirdest ideas I've ever heard in
my life.” How could [ pass that one up?”
DeGuere says, laughing.

So Saunders set about scoring the
theme and the music cues for each
episode with the help of members of
the band, and synthesists Brent Myd
land and Bob Bralove (who works with
Stevie Wonder. See Mix, December,
1984). Long-time Dead audio magician
John Cutler has been behind the board
with Jelffry Norman assisting. Some of
the tracks were recorded at San Fran-
cisco’s Russian Hill Recording, at Fan-
tasy Studios in Berkeley, and at the Grate-
ful Dead’s own ramshackle warehouse
studio in San Rafael, California.

"We kind of freaked them out,” says
Saunders about the general reaction at
CBS. "Is it gonna sound like the Grate-
ful Dead, or what's happening?” he
laughs. "So when they heard the theme,
they knew we were capable of doing it
because the theme came out so ele-
gant.” (Yes, that's Jerry Garcia picking
the prickly eight-note Twilight Zone
theme written by Marios Constant.)

In keeping with what DeGuere says
about the band, the preoccupation is

Producer Philip
DeGuere: "There
is no such thing
as conventional
when it comes

to doing a show
which is, by
definition,
unconventional.”

not with high-tech methodology, but
simply with “the sound.”

"We're doing some things that are
just old fashioned-—you know, putting
up a mike and going for it,” Saunders
summarizes. He's also using a mix of
synthesizers: the DX7, aQuark with MID],

—FROM PAGE 33, COLOSSAL
projecting some film of one of his
intros into liquid nitrogen,” Gutier-
rez explains. The effect is startling
—the ghost of Serling hovers in a
gaseous cloud.

When he was brainstorming for
ideas, Gutierrez says he nevereven
looked at the old opening. "I didn't
think it should have anything todo
with it except as sortof a fermented
memory, | suppose.”

He explains the thematic progres-
sion of the sequence: "We're in a twi-
lightlandscape and we move back-
wards through a window which is
sort of symbolic of a transition to
anotherplace. And the window slams
shut, locking usinto a kind of forgot-
ten-looking room with several pat-
terns on the wall, which ultimately
take over, and the room dissolves
away, becoming just these images
of floating asteroids and clouds and
stars. And the window is replaced
by a crystal ball. Then the succes-
sion of imagery that appears in that
ball was something that we put to-
gether in collaboration with Phil
DeGuere— partly as brainstorming
ideas, and also Phil had a book—a
dictionary of signs and symbols. It
allows you to look up almost any
item you can think of and find its

mythological, cultural associations.”

Some of those images are of a
tarantula, a tribal mask, and anem-
bryo. (At the end of the sequence,
underthe embryo image, the heart-
beat you hear is actually that of
Mickey Hart's son, recorded while
he was still in the womb. “It's great,”
says Mickey. "The kid gets publish-
ing royalties from it, along with his
mom.”)

So how did the people at Colos-
sal geta tarantula to dance around
inside a crystal ball? "The ball itself
was shot on an animation stand
using a 35mm motion picture cam-
era. The stand was a black velvet
board that had a hole cut in it that
was justa fraction of an inch small-
er than the 5-inch crystal ball—so
that when we laid the crystal ball in
thatlittle hole, it wouldn't fall through.
So, the camera's looking at this ball
with black velvet around it, which
in effect, doesn't expose film. Now
the ball becomes this refracting lens,
and any footage that we rear-proj-
ect below the ball out of sight of the
camera, becomesdistorted through
the crystal ball," Gutierrez explains.

All compositing was done as an
optical process, and video editing
was done at Complete Post, Los
Angeles. =]
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the Emulator and the LinnDrum 9000
sequencer, "which Bob Bralove intro-
duced to us,” says Saunders.

Mickey Hart interjects a mad note of
eclecticism. "We're us:ing anything that
fits. The sound of rain, light bulbs break-
ing backwards at half speed, branches,
car crashes, wood breaking. It's kind of
a 21stCentury orchestra.” As sound de-
signer, Hart supplies musical special
eftects, as distinct from Foley effects,
which are being done in Hollywood by
Sam Horta and company. Jim Lovelace
is assisting him, and Don Goldstein is
engineering.

Psychoacousticiar. Betsy Cohen, a pro-
fessor at Stanford University's CCRMA
(Center for Computer Music and Acous-
tics) was hired to oversee the entire
audio production chain. She describes
Hart's job in this way: "The original in-
tent was that wherever there were magic
moments, Mickey and sound design
would come in and hignlight that magic
with a sound effect or music.”

He is producing rusical effects to
inspire emotions appropriate to the creep-
iness of The Twilight Zone. "I'm unique
because I'm a musician, so I'm com
posing it, generating it, mixing it, and
processing it all. I have total control
and [ know exactly what I want,” says
Hart resolutely, standing in the mid-
dle of the Dead’s studio in his grey and
red pajamas. Hart underwent surgery
of the spinal chord the previous week,
so he was taking an ambulance to work,
and spending short, horizontal breaks
on a small couch in front of his in
struments.

[ don't know what a sound designer
really does,” says Harz. "I'm not in the
straight mold of a sound designer—I
just know what I de, and [ know what

MIX VOL. 9, NO. 12



THE dbx 700 DIGITAL AUDIO PROCESSOR
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The dbx 700.
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Tim Boxell (animation designer) and Tyrone McClosky (animator), test
the logo transformation on a video animation stand.

DeGuere asked me to do. He gave me
[ guess you could call it a mandate, to
just sound like me. . .he really didn't
give me many restrictions.”

DeGuere is trying to do something
subtle with Hart's work. He's experiment-
ing with the primal. "The sound design
is subliminal,” says DeGuere. “The way
| came on that one was, [ put on ear-
phones and listened to my Dolby stereo
cassette of Apocalypse Now—turned it
up real loud, and listened to what Mick-
ey did. [Hart created sound effects for
the movie). | said, ‘Wait a minute. .. |
never heard that before.’ Then Mickey
and | began to talk about how it works
on a subconscious level.”

Hart is more than happy to wallow
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awhile in the primal. He has the look ot
a wild-eyed, flannel-clad anthropologist
for a moment. “The Emulator can hold
my whole percussion collection.  have
hundreds and hundreds of instruments.
One of the most unusual instruments
['ve used lately is a skull drum from
Tibet. It's made of two human skulls
joined at the cranium. It's called a dam-
aru.” (Hartis also collaborating with Bet-
sy Cohen on an encyclopedic work doc-
umenting percussion instruments
around the world. He's spent much of
his career rubbing, beating and study-
ing exotic instruments.)

Hart and Cohen have also been ac-
tive in another even more esoteric—
but decidedly non-primitive—aspect of

the show's audio production: spacial
reverberation. This new computer-proc-
essed treatment of sound has never been
used on television (in fact, it's only been
used once before—on a demoreel fora
computer graphics house in Colum
bus, Ohio called Cranston-Csuri). It's a
new attempt by Gary Kendall and Wil-
liam Martens of Northwestern Univer
sity’'s Computer Studio to create the
coveted 3-D sound effect. The process
attempts to give listeners localization of
sound cues with both stereo, and to
some degree, mono delivery systems.

Cohen is responsible for organizing
who will be creating each effect that
has been selected to be processed (for
example, a buzz saw up in a tree to the
left, or a water fountain dripping as a
characterwalks past it)and making sure
it is recorded correctly. "These have to
be processed to certain specifications.
They have to be done dry. When you're
processing the sounds, you can't have
reverberation and intensity. Those cues
are provided by the computer itself. So
Mickey has to be careful recording these
selected sounds,” Cohen explains. There
is typically a total of 40 or 50 seconds
worth of sound processed with spacial
reverberation per show, although most
of the theme was processed.

How did CBS get tangled up in an
interesting experiment such as this? De-
Guere says he'd been looking for an
innovative audio recording technique
that would subliminally draw the viewer
deeperinto the story. CBS investigated
Holophonics™ technology and rejected
it as wanting, according to DeGuere.
But he, Hart, and Cohen kept experi.
menting under the aegis of Joe Flaherty,
head of engineering at CBS. At one
point, DeGuere bought a Sony binau-
ral Walkman recorder, stuck it on his
15-year-old daughter’s head, and paid
her good money, “for the excrutiating

Mickey Hart: "We're
using anything

that fits: the sound of
rain, light bulbs
breaking back-
wards at half-speed
... [t's kind of a 21st
Century Orchestra.”
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What are the
lowest-priced

audio analyzers
doingna
Hewlett-Packard ad?

Hewlett-Packard? That'’s quality. Performance. _ meter, a frequency counter, signal-to-noise

Top of the line. mss o  Mmeterand a sweeper.
True. But it’s also a fact that HP program- _. | If youalready have a signal source, use it with
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minutes. Just push a button, and the analyzer . | Lower prices. Just one more reason Hewlett-
measures both distortion and frequency. Packard test instruments are right on the money.
The HP 8903B packs a lot of instruments in one low-cost Or write: Hewlett-Packard, Janine Holler, 1620 Signal Drive,
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experience of standing on stage behind
Mickey while the Grateful Dead played
a couple of shows at Berkeley,” he re-
counts. The trial produced some inter-
esting tapes. "But when we found North-
western, we knew we were on to some-
thing,” DeGuere reports.

Atter the first broadcast of the show
on September 27th, Cohen wrote De-
Guere a memo about the variable sound
quality experienced around the coun-

try with individual affiliate stations. He
is candid about these problems, and
says he'll encourage station engineers
toleave the show's audio signal as trans-
parent as possible. "The only thing we
have no ability to control is what hap-
pens at local stations,” he says. "If you
hear something you don't like on Twi-
light Zone, you should call or write your
local station manager, which isthe way
to affect the network.”

When asked if he actually hears local-
ization of the sound of a buzz saw above
his head over mono speakers, he says
flatly, "I haven't heard it (the elevation
localization effect] yet, myself.” He also
says that if The Twilight Zone manages
to stay on the air, this unusual crew will
continue to experiment and fine tune
until they get it right. "All [ want to say
is, The Twilight Zoneisback. . .and turn
up the volume." " |

Spacial
Reverberation

Gary Kendall and William Mar-
tens, who are computer musicians
and professors at Northwestern
University's School of Music, have
created a processing technigue to
create 3-D sound. "We use the term
‘spacial reverberation’ for this syn-
thesis of directional cues and simu-
lated reflected sound. Itis our hope
that techniques like ours will stimu-
late composers to produce a kind
of music that not only takes place in
space, but is spacially conceived,”
wrote the two researchers in a paper
entitled “Simulating the Cues of
Spacial Hearing in Natural Environ-
ments.” The effect is best achieved
with a stereophonic delivery sys-
tem, although some cues such as
distance and elevation can be ex-
perienced with a monophonic sys-
tem, according to Kendall.

Their conclusions are based on
psychoacoustic research involving
how humans hear sound as interpret-
ed by the outer ear (or the pinna),
and also on spacial and temporal
functions of a model environment.

Here are some additional exerpts
from the Kendall and Martens paper
which explain some essential
findings:

"Psychoacoustic research has
concentrated on three categories
of cues for directional hearing: inter-
aural intensity differences, inter-
aural time differences, and spec-
tral cues introduced by the pinna,
head, and torso. Research into the
first two types of cues had produced
most of its major findings by the
1960s, while research into spectral
cues is today still quite an active
area. All of this research has treated
these topics as separate issues and
assumed that the auditory system’s
mechanisms could be studied in
isolation. This assumption is valid
insofar as one intends to study 'sep-
arate mechanisms' but it is clear
that in natural listening situations
all mechanisms work together in

the formation of spacial images. . .
“Since our goal is to provide com-
posers with a comprehensive con-
trol of auditory space percepts in
music, we mustapproach the prob-
lem of simulating spacial cues as a
whole. Our effort in this regard has

\" . ."',"
AN

had two primary components. The
first is the formulation of idealized
spectral cues for use in directional-
izing sound. We know, for example,
that spectral cues induce spacial
percepts even when other types of
cues are absent. The second is the
simulation of environmental rever-
beration that retains the spaciality
of reflected sound. By combining
spectral cues for directional hearing
with such reverberation, we are at-
tempting to recreate the experience
oflistening in natural environments
entirely from computer simulation.”

On the subject of the pinnae, Ken-
dall and Martens write: “In the last
15 years, we have come to recog-
nize that an additional cue for direc-
tional hearing is provided by the
reflection of sound off the convolu-
tions of the pinna (outer ear), shoul-
ders and upper torso...Because
the pinnae have a very asymmetric
arrangement of ridges, the com-
posite sound reflections create a
unique spectral profile for every
sound direction.”

Kendall and Martens analyzed
widely varying pinnae measure-
ments from lots of ears. They came
up with a synthesis of these meas-
urements—a combination of the

best and most regular features
from a broad selection—to produce
what they hope to be good ears.
These data support the basis for
the filtering program that provides
directionalization in the process.

The second part of their unique
program attempts toovercome the
limitations of hostile listening en-
vironments by processing the sig-
nal to produce reverberent com-
pensation. "We have concluded
that in order to simulate the spacial
cues of real environments, one must
capture the total spacio-temporal
pattern of reflected sound. For this
reason we have sought a reverber-
ator design that models an actual
room and which accurately repli-
cates the spacial and temporal dis-
tribution of reflected sound. The
design must differentiate between
large and small rooms, and allow
us to place the reverberated sound
source anywhere in the three-
dimensional space, not just at the
speaker positions.

“Our spacial reverberator was
initially designed to accept control
parameters that specify the physi-
cal attributes of @ room—such as
the room's dimensions, the absorp-
tion coetticient of the walls, the
physical positions of the listener
and sound source, etc. But compos-
ers or others who wish to use the
reverberator probably will want to
specify control parameters that
have more psychologically rele-
vant meaning. .. We view a large
part of the task of perfecting our
spacial reverberator as learning
how to create a user interface with
intelligence about the relationship
of these psychological dimensions
to a room'’s physical attributes.”

Of course, these are only exerpts
from Kendall's and Martens’ writ-
ings. We hope they have supplied
some basic information about their
approach to the very complicated
task of generating life-like 3-D
sound. For more information, con-
tact Gary Kendall at The Computer
Music Studio, Northwestern Univer-
sity, Evanston, IL 60201. n
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It can sound like anything from
a jazz combo to a rock band.
And record like a multi-track studio.

Introducing the Technics SX-K350 PCM keyboard.

The peal of a trumpet. The whisper of a flute. The rhythm
of percussion.

These PCM sounds, and more, are all at your fingertips.
Because they're all stored in the memory of the new Technics
SX-K350 portable keyboard with MIDI capability.

And to mix everything together, the SX-K350 features a
4-channel play sequencer that's like a multi-track recorder.
With it you can piay and record solo presets, bass lines and
separate left and right voices on four tracks. Then play back
one track or any combination of tracks simultaneously with
your live performance.

And with the MIDI terminals you can interface with up
to 16 other MIDI keyboards, an external sequencer or even a
computer. Which means the SX-K350 can handle the
demands of today’s music. And tomorrows.

The Technics SX-K350 keyboard. It can take your music as
far as your imagination will go. Maybe even further.

Technics

The science of sound
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* With 4 different deglitched
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* With MIDI interface
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ENTIRELY INDEPENDENT

You have two stereo reverberations with independent settings on two
separate channels

With 52 present programs
With editing mode
With parametric mode

Size adjustable between 1 m? and 1,000,000 m?
Decay time from 0.1 sec to 200 sec

Predelay from 1 to 999 ms
Reverberation attenuation from 0 to 99 dB
Bass coefficient from 0.25 to 4.00

3 primary reflections separately adjustable from 1 to 999 ms and from
0to-99dB

Pre-reflections diffusion network
150 Memory steps to save user’s programs,

Two independent 20 kHz
memories.

Trigger

Loop

MIDI interface
Editing
Backwards mode
Pitch-ratio control

Speed-control, which gives the
time compression/expansion
function without external tape
machine

Polyﬁhony up to 8 notes with 4
machines

PUBLISON AMERICA INC. 6464 Sunset Blvd., Suite 980, Hollywood, CA 90028

TWO PITCH-CHANGERS TWO STEREO REVERBERATIONS TWO SAMPLING MEMORIES
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Hall program

2 - Channel A = stereo
reverberation. Channel
B = Pitch changer.

3 - Memorizec sound on A
channel, played by MIDI,
reverberated by channel 8.

4 - Accurate adjustment of
the duration of an advertising
message without external
tape machine.
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change.

For service and the dealer nearest you, call (213) 460-6355

e e e e e e e e s ettt

Al

:

OPTIONS ? mlg'l‘.'-n?r'glnc.}!m‘ AND, OF COURSE,

SMPTE interface for
e5PONSEe automation

RS 232 interface
Remote control
Additional memory capacity

Delay

Echo with digital feedback
150 non volatile memories to
save user’s programs
Selection of language of the
guide-operator

Many functions will come
soon

Updating of existing
machines is easy.
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DIRECT METAL

by Brooke Comer

Direct Metal Mastering (DMM),
atechnology for cutting record mas-
ters in copper metal instead of the
traditional lacquer, was developed
by West Germany's Teldec Schall-
platten. In Europe, more than 40 mil-
lion LPs have now been made using

Teldec's process, and high-quality
LPimports sporting the DMM trade-
mark are beginning to appear in
U.S. outlets. Now DMM has crossad
the Atlantic in the form of New York's
Europadisk, Ltd. licensing of the
DMM technology. Europadisk now
offers complete DMM facilities on

Teldec Technology-Direct Metal Mastering

a custom basis including DMM Disk
Mastering and DMM LP pressings
meeting Teldec's strict quality stand-
ards and identified with the DMM
trademark. Europadisk can also sup-
ply parts from its DMM masters to
any other pressing plant, worldwide.

Europadisk’s president, Jim Shel-
ton, explains, "DMM has its primary
advantage in higher quality—spe-
cifically, better high-frequency and
transient response and lowernoise.
There are also potential cost advan-
tages. Lacquer masters are cutin a
soft, nitro-cellulose-based, plastic
material which generates several
typical problems—pre/post echo,
tickiness, swishes and formation of
rough ‘horns’ at the land/groove
will junction. These horns produce
a myriad of subtle and not-so-subtle
problems in plating and pressing,
resulting in noise on the finished
LP. DMM masters are cut in a metal-
lic copper material which has been
electroformed with great purity on
a stainless steel substrate, thus elim-
inating lacquer problems. Also, cut-
ting in the relatively hard, stable
copper metal greatly enhances tran-
sient response which the soft lac-
quers tend to mute.”

While the mechanics of cutting
copper and lacquer are very simi-
lar, processing for lacquer cuts in-
volves three separate steps, begin-
ning with metalizing and plating of
the delicate lacquer master itself.
This produces a metal negative
which is in turn plated to produce
a mother or metal pcsiiive from
which the final stampers are pro-
duced. DMM Mastering eliminates
these steps since the copper master
isitself a mother from which stamp-
ers can be directly produced with
no intervening plating steps. This
considerably shortens the time from
mastering to pressing, and saves
the cost and problems associated
with complex lacquer processing.

“Being firstin the U.S. with DMM
is quite a coup for us,” says Shelton.
"Although several European rec-

ord companies have licensed DMM
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AGFA PEM 46

Because there’s never been a mastering tape like it. Agfa PEM 469 captures
your sound perfectly in its complete dynamic range. It's everything

you've always wanted. Reach...and you'll succeed...with Agfa PEM 469.
The only thing standard is the bias.

AGFA
AUDIO

AGFA-GEVAERT@ 275 NORTH STREET. TETERBORO, N.J. 07608 (201) 288-4100
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(EMI has worldwide DMM licens-
ing), major U.S. companies have
been too timid to get involved in
this new technology. Because of
ourestablished reputation for qual-
ity, Teldec was pleased to have us
introduce DMM to the U.S. market.”

Perhaps the most important dif-
ference between lacquer and

2
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Background noise—comparison
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between DMM cut and lacquer

cut.

DMM cutting is in the geometry of
the cutting stylus. Lacquer styli
have so-called burnishing facets
necessary to smooth and quiet the
grocve walls as they are cut. How-
ever, at high frequencies this pro-

duces a self-erasure effect which
grows more noticeable towards
inner diameters of a record. By
contrast, DMM styli are feather-
edged with no burnishing facets
so there are no high-frequency
losses. It is also claimed that, be-
cause of the sophisticated lathe
control developed for DMM mas-
tering, up to 15 percent more play-
ing time is available for DMM cuts
as compared to lacquer cuts.

Shelton states, "The thing most
people notice first with a DMM cut
is the greatly improved transient
response and extended highend—
its much cleaner and there is no
inner diameter distortion and high-
end loss as with lacquers. While
the DMM quality advantages are a
boon for difficult classical program
especially as it relates to noise, we
feel that rock and other popular
program will benefit even more.
That's because popular program
usually has heavily loaded high-
frequency content, and cutting
levels are also high. This is exactly
the area where DMM is superior to
lacquer cuts.”

Apparently one reason U.S. rec-
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PRINCIPLES OF
DIGITAL AUDIO

by Ken Pohimann

Hot off the presses! This clear and concise overview starts
with the fundamentals of digital audio and comprehen-
sively covers recording, reproduction, mediq, error pro-
tection, the Compact Disc, and more. Whether you're a
skilled audio engineer or a novice, this book delivers and
even manages to entertain while it informs.

Digital Audio Basics * 1.1 Characteristics of Sound e 1.2 Analog Versus Digital ¢ 1.3
Tne Binany, Number System ¢ Fundamentals of Digital Audio ¢ 2.1 Discrete Time Sam-
cling » 2.2 Aliasing ¢ 2.3 Quantization ¢ 2.4 Dither ¢ Digital Audio Recording * 3.1
Sulse Coae Modulation e 3.2 Dither Generator ¢ 3.3 input Low-Pass Filter 3.4 Sample
crd Hold ¢ 3.5 Analog-to-Digital Conversion ¢ 3.6 Record Processing ® 3.7 Modulation
Processing ¢ Digttal Audio Reproduction ¢ 4.1 Demodulation Circuits © 4.2 Reproduc-
tion Processing ¢ 4.3 Digital-fo-Analog Conversion ¢ 4.4 Output Sample and Hold Cir-
cu't 4.5 Output Low-Pass Filter ¢ 4.6 A Complete PCM System e 4.7 Alternative Digiti-
zation Methods ¢ Digttal Audio Media » 5.1 Digital Magnetic Recording © 5.2
Stationary Head Storage ¢ 5.3 Rotary Head Storage ¢ 5.4 Computer-Based Magnetic
Storage * 5.5 Optical Storage ¢ 5.6 Transmission Media ¢ Error on * 6.1 Sources
of =rors 6.2 Emor Detection e 6.3 Emor Conection ¢ 6.4 Emor Concealment ¢ The
Compact Disc * 7.1 The Compact Disc Medium ¢ 7.2 The Disc ¢ 7.3 Player Design ¢
7.4 Compact Disc Read Only Memory ® A New Beginning ¢ 8.1 Music and Technol-
ogy ¢ 8.2 The Battle of Digital Audio ® 8.3 State of the Art

Available through MIX Bookshelf, see page 179.

ord companies have shied away
from DMM has been the licensing
requirements. By working through
the Europadisk connection, Ameri-
can producers can have access to
DMM technology without making
any licensing or royalty commit-
ments. Records from DMM masters
can be made by any pressers, but
the DMM trademark is protected
and can be used only by licensees
such as Europadisk. Also, records
bearing the DMM trademark must
meet Teldec’s published specifica-
tions for quality. "DMM masters we
cut can be pressed anywhere,” Shel-
ton points out. “These records will
have all the advantages inherent
in DMM mastering with the excep-
tion of noise characteristics, which
will depend on each plant’s in-
house standards.” Typical costs for
lacquer masters, including three-
step plating, is $266 per side. Euro-
padisk's DMM masters are $297 in-
cluding plating, which makes the
copper cuts only about $30 more
per side than lacquer costs. Says
Shelton, "The additional cost for
DMM masters is easily justified
considering the high quality. Also,
for record projects where masters
for several difterent press plants
are required, DMM ofters large cost
savings. Instead of sending lac-
guer masters to each plant at $180
per set, metal mothers electro-
formed from the copper masters
can be sent for $80 per set.”

In addition to its DMM operations,
Europadisk offers three grades of
record pressings, all made from im-
ported Teldec vinyl. “For programs
with limited dynamic range,” says
Shelton, “ourleast expensive Euro-
pa-Classical grade of pressing is
excellent. For records to be identi-
fied with the fancy DMM logo stick-
er, we recommend our Audiophile
or Ultimate-Audiophile product.
By oftering these different grades
of pressing, we have tried to tailor
product to the differing needs of
our clients.” Prices for Europa's
press product range from 35 cents
to $1.21, depending on the grade
and quantity.

“My partner and | originally
started Europadisk in 1978 to fill a
need in the U.S. for high-quality
plating,” explains Shelton. "This led
us into audiophile pressing, and
the progression into Direct Metal
Mastering was natural. We feel that
DMM puts the black disk in a good
position to compete against CD and
cassette as the medium of best
value—that is, the best quality for
the least cost.”
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Whenyouwantatape
duplicating systemthat lasts,
callusFirst.

There are good reasons for the
lasting quality of Electro Sound audio
cassette duplicating systems. Many can be
found in this series of Electro Sound firsts.

First microprocessor controlled duplicating equip-
ment. Electro Sound systems are reliable, and easy

to operate and maintain because of their solid state
architecture.

o First fully automatic quality assurance system.
Automatically verifies frequency response, third
harmonic distortion, and many other char-
acteristics of duplicated tape. To make sure you get
the right sound over and over, time after time.

First dual-master capability. Lets you change master
tapes without skipping a beat. Now there’s multi-
master switching, too. Lets you allocate duplicating
resources most efficiently. Better for the equipment.
And better for your bottom line.

® First automatic production monitoring capability.
Notes number of master passes. Also displays
number of pancakes, number of copies on each
pancake, and notifics you of any changes in bias,
rape speed and other parameters.

[ ] First Dolby HX Pro.” Electro Sound was first to see
the potential of Dolby HX Pro and to support its
development. Dolby HX Pro was developed on an
Electro Sound slave and is standard on Series
8000 slaves.

ey "y mry =Ty T

When you're in the market for a duplicating system
that lasts, call Electro Sound First.

Electro Sound, Inc,, 160 San Gabriel Drive,
Sunnyvale, CA 94086.Telex 34-6324.

Distributed outside U.S. exclusively by Audiomatic: Corporation, 400
Madison Avenue, Suite 1211, New York, NY 10017, Tel.(212) 308-6888.
Cable Audiomatic. Telex 12-6419. ©1985, Electro Sound, Inc.

Dolby and HX Pro are trademarks of Dolby Laboratories Licensmng

Corporation. HX Pro system manufactured under license from Dolby
Licensing Corporation.

€@)ElectroSound

Hear what you've been missing.
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IF YOU RE
IN THE STUDIO...

’ f youre in the
studio, whether
as an engineer,
producer, artist, tech
or manager, you know
there are some things
you can’tdo without—
things like good cli-
ents, the best tape, effi-
cient maintenance and
organization...

PHOTO: COURTESY RUSSIAN HILL RECORDING

There's something else you should never be without if you're in the studio,
and that's MIX! Because MIX is the publication that is most dedicated to
keeping recording professionals informed about their industry. MIX keeps
you up to date on the latest equipment and production techniques. It tells
you what other studios, engineers and producers are doing. And MIX
listings are the most complete guide available anywhere to studios and
other production facilities...

If you're a recording profession-
al, you’re in the MIX!If you're
not a subscriber, don'tdelay: use
the coupon in this issue to sub-
scribe to MIX today. Because in
the studio, there are a few things
you should never be without...

--.YOU’'RE
INTHE MIX

PHOTO: PHIL BRAY

]
}
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"UPLICATIO

by Bryan Lanser and
William Johnston

SALES IN
$ BILLION

30
The cassette. Who would have ' s
guessed 15 years ago that in 1983 the ‘ - )
cassette would become the dominant [ St Ny LPs £Ps id
music distribution medium? In 1966 / Rainab b b T N
when Philips introduced “compact cas- / -

sette” recorders, the medium was K L
thought ideal for taking dictation and e ,.-"\\
recording meetings. .. real high-tech o ~..
stuff. Historically, the cassette has been -~
viewed as a second-rate format appre- e

ciated more for its convenience than
audio guality.

Atright: Consumer buying trends in
pre-recorded product, 1975-19635.
Below: Electro-Sound’s ES8000 64.:1
duplication system.
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Yet, two years ago the cassette e-
clipsed the LP in sales with continued
dominance foreseen into the near fu-
ture. It is no wonder that the cassette
has recently garmered a great deal of
attention from major labels and their
manufacturing divisions, fostering an
evaluation of present duplication pro-
cedures and standards.

The cassette is clearly superiorto other
music in at least two distinct areas—the
medium’s versatility and its inherent
ability to record. The cassette has be-
come the ultimate "“portable” source of
music for our highly mobile society.
The rise in popularity of blasters, car
stereos incorporating cassette transports
and "personal” or Walkman-type play-
ers has certainly aided the dramatic rise
in cassette sales overthe last few years.

Still, for a number of people, cassettes
are used to record other people’s rec-
ords. Better known as copyright infringe-
ment, this practice has caused a great
deal of concern among the majorlabels.
Current thought is that the best way to
combat the rise of illegal home taping
is to manufacture a better cassette than
the consumer can record at home.

52

Unfortunately, there is an opposing
point of view: If the cassette is going to
be played back on two 5-inch speakers
placed six inches apart with the volume
set at 11, why should we concern our-
selves with noise floor modulation and
azimuth error? Clearly this attitude must
be avoided as the high standards de-
manded by the digital revolution have
created a more sophisticated public. The
decisions being made today in the qual-
ity control departments of the nation's
cassette duplicators will have substan-
tial impact on the viability of the cassette
in the future.

It is important to take a systems ap-

Production capacity of the King Mod-
el 790loaderis 2,500 C-60 cassettes

per eight hour shift.

proach when considering cassette manu-
facturing. Each step, the high speed du-
plication process interacts with the oth-
er, requiring constant monitoring of
quality at each phase. Unfortunately,
this is no easy chore. As in any manu-
facturing environment, decisions have
to be made regarding the balance be-
tween cost and quality. A low grade
tape in a die cast shell is still a cheap
tape. Thus, a full understanding of the
entire system is necessary to maintain
the overall quality of the product.

The Basic Chain

The duplication process begins by
transferring the client's master to a 4-
track master, two tracks in each direc-
tion. This enables the duplication sys-
tem to record all four tracks (A and B
sides) of the cassette in one pass. This
transfer is extremely critical and will be
discussed in more detail later.

This newly created "bin loop” master
is loaded into the high speed bin loop
reproducer. After the tape has been
loaded into the bin, the two ends of the
program are spliced together, creating
a continuous loop system. The bin loop
master is played back at high speed
and recorded (all four tracks) on slave
recorders loaded with cassette tape
pancakes. These pancakes are just a
continuous length of ¥s-inch wide cas-
sette tape from 8,500 to 14,000 feet
long. As the bin loop master makes one
full revolution (one program), a low fre-
quency cue tone is recorded on the
tape, marking the start of the next pro-
gram. Thus, many programs are record-
ed on one pancake at a ratio of either
64:1 or 32:1 compared to real time.

From here, the cassette tape is loaded
into shells that contain only leader. This
is done with an automated loading ma-
chine. The loader takes the prerecord-
ed tape and splices the program to the
severed leader, winds the program into
the shell at high speed, and then splic-
es the other end of the leader to the
program after it detects the cue tone.

—PAGE 56

If the cassette is going to be played back
on two 5-inch speakers placed six inches
apart with the volume set at 11, why
should we concern ourselves with noise
floor modulation and azimuth error?
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Studer ASOMR MKII and A80QC MKII

A solid foundation for high quality cassette duplication.

Stability and precision are essential

at both ends of your cassette dupli-
cation chain: mastering and quality
control Your cassette product is only

as Lod a_&our master, and your
quality control is only as good as the
machine performmg it. That's why
lea@gg_dugllca ion facilities — includ-
ing Capitol, CBS, MCA, and RCA - rely
on mastering and QC recorders from
Studer.

The Master Class The Studer
A80MR MKIl mastering recorder is
available in 2" and 1” formats with 2,
4, or 8 channels. The new MKl version
now offers transformerless inputs and
outputs, a new headblock design with
unequalled high frequency phase sta-
bility at iow speeds, and a new record
driver with kigher record headroom. A
special narrow-gap reproduce head
delivers frequency response up to 20
kHz, even at 3% ips. The A8OMR MKII
is compatible with chrome tape for-
mulations, and Dolby HX Pro* is avail-
able as an option.

And the solid, Swiss made trans-
port guarantees this exceptional per-
formance. Hour after hour, run after
run, for years to come.

The Heavyweight Champion of
Quahty Control At about 220 pounds,
the A80QC MKII reigns as the world’s
heaviest “cassette” recorder. Its mas-
sive, die-cast chassis provides a stable
platform for performing measure-
ments with exacting precision. I ad-
dition to inspecting raw tape packs and
checking prerecorded tapes, the A80QC
MKII may be used to make consistently
reliable cassette calibration tapes.

The new MKII version of the AS0QC
now offers a die-cast steel headblock
chassis with calibrated azimuth
control and new guides to
minimize scrape flutter. A new
repro head gives better S/N
performance, while a new fer-
rite record head is compati-
ble with all three IEC tape
formulations.

Built to survive the

cassette explosion. The
pre-recorded cassette busi-
ness is booming, and the
hest business goes to facili-
ties offering the highest qual-
#y. Quality that begins with
Studer and is assured by
Studer. Call or write today for

]

more information on Studer recorders
for tape duplication applications.

Studer Revox America. 1425 Elm
Hill Pike, Nashville, TN 37210, (615)
254-5651.

*Noiby HX Pro is a trademark of Dolby Labaratories, Inc

STUDER

el el —
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o Bin Loop

By Mike Jones

Eversince the introduction of the cas-

sette medium in the mid-'60s, quality

Transport

improvements have followed a steady
path of evolution. However, with the
cassette’s rise to the top as the pre-

ferred consumer format over the past
couple of years, advancements in high-
speed duplication systems have been
coming fast and furious. One such
development was recently unveiled by
Concept Design, a subsidiary of Amer-
ican Multimedia (Burlington, NC), who
have designed two new 480 ips loop
bins (for half-inch and one-inch tape)
which use a unique method of tape
control in order to improve high-fre-
guency amplitude and phase stability
for improved stereo imaging.

—PAGE 158
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THE REAL TIME
CASSETTE DUPLICATION
MYTH STOPS...

AT MUSIC ANNEX WE HAVE EXPOSED THE MYTH SURROUNDING REAL-TIME
CASSETTE DUPLICATION. OUR OTARI DP-80 64:1 SYSTEM WITH DOLBY HX-PRO®
DELIVERS THE MOST CONSISTENT HIGH QUALITY PRODUCT AVAILABLE
ANYWHERE IN THE WORLD TODAY.

CALL FOR A SAMPLE (415) 328-8338

= Music Annex

970 O’BRIEN DRIVE
MENLO PARK, CA 94025

Dolby. the double -D symbol, and HX PRO are trademarks of Dolby Laboratories
Licensing Corporation.
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Our 47th Year

Park on the roo!

Since 1939

RAINBO
RECORDS

1738 Barkeley Street
Santa Monica. Califorma 90404
1213) 829-0355 (213) 829-3476
TWX 310-343-6862

The ONE STOP Center
For Custom Record
Pressing and
Cassette Duplication

APEX Direct
Printing on Cassettes

| | ¢ Any Size
| ® Any Shape
l ® Any Picture

| ¢ Any Color

In-House
Mastering * Processing
Labels ¢ J-Cards
® [ ] [ ]

Record Jackets
Picture Sleeves
Collation * Fulfillment

(213) 829-0355

Aainbe heeerds

No Order too Large
No Order 'Too Smmall
10-Day Turn Around

Circle #021 on Reader Service Card
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This can occur in as short a time as
seven seconds for a C-60 program. The
cassette is now ready for labeling and
packaging. Although these are not criti
calto the audio quality, they can be just
as important in the marketplace. The
following is a closer look at each step of
the manufacturing process, the prevail-
ing attitudes, and the problems encoun-
tered in each phase.

Mastering

This step in the cassette duplication
process is perhaps the most critical.
Most industry labels currently employ
bin loop systems, that operate at 240

M-

s

Above: Apex On-Cassette Printer.
Below: Otari DP-80 480 ips bin loop
duplication system.
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ips and utilize a master tape of 3.75 ips.
There is currently a lot of controversy
as to whether this format is a limiting
element in the quality of the cassette.

7.5ips vs. 3.75 ips

American Multi Media Inc.—the larg-
est independent cassette duplicator in
the United States—has conducted a con-
siderable amount of research into mas-
ter tape quality and its dependence on
speed. The results of AMI's research
has concluded that 7.5 ips mastering
must become the industry standard it
the cassette is to hold off the digital
threat. Implementation of this standard
would require one of two things: either
reducing the duplication rate from 64:1
to 32:1, orincreasing the bin speed from
240 ips to 480 ips. Reducing the dupli-
cation rate sacrifices productivity, there-
fore it is obvious the bin loop speed
must increase to 480 ips.

This presents two technological chal-
lenges which must be met. The first is
the elimination of the phenomenon
called air film—a condition where the
tape actually begins to float over the
head on a pocket of air as a result of the
increased bin speed. The other is the
minimization of the forces that are exert-
ed on the tape at 480 ips. The constant
acceleration and deceleration that oc-
curs as a resultof tape handling at these
high speeds can cause premature mas-
tering wear and breakage. Yet, at the
recent Electro Sound seminar on cas-
sette duplication, the general consensus
was that conversion over to the 480 ips
bin system is inevitable after the manu-
facturers of duplication equipment can
prove the format reliable. Currently the
only company manufacturing 480 ips
systems is Otari Electric Company. Their
DP-80 system offers both 240 ips and
480 ips operation, and has been ship-
ping for well over a year with several
systems on line in the U.S.

Even more critical to the quality of
the bin loop master is the quality of the
master tape from which it is derived.
The theory “garbage in means garbage
out” could not be more true than in the
cassette production process. If the cli-
ent's master sounds bad—be it drop-
outs, elevated noise floor ordistortion of
any type—then the quality of the cas-
sette will be compromised. Unfortunate-
ly, duplicators who are perfectly capa-
ble of producing a quality cassette are
often sent safety copies or EQ'd copies
created during the disk mastering ses-
sion. Using these tapes which are often
two or three generations down from the
original obviously degrades the signal
to noise ratio of the cassette. No wonder
consumers complain about the level of
tape hiss on commercially produced
cassettes! Cassette mastering needs to
be taken with the same seriousness as
disk mastering. A good quality original
master is an essential element of pro-
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Fuel for a
Mobile Gulture:

The Success
of the Cassette

If you can satisfy our country's
hunger for entertainment and en-
lightenment via our favorite audio
technology, then you'll be singing
the song of success. Education en-
trepreneurJeff Hollender and mar-
keting master Mitchell Deutsch
teamed up in 1982 to capitalize on
the cassette craze, and today they're
warbling.

Back in 1979, Jeft Hollender found-

ed a continuing education program
called Network for Learning. Locat-
ed in New York City, the Network
offered a series of lecture classes
that were so popular, book publish-
ers grabbed the Network catalog
and began mass-marketing Hol-
lender’s ideas. One lecturer, Mitch-
ell Deutsch (then advertising direc-
tor for Sony audio products in New
York), was asked to write a book
based on his talk about marketing
the Walkman. But Deutsch pos-
sessed marketing savvy—hejoined
forces with Hollender, they ceased
the lectures, and together began
marketing their concepts: not on
paper, buton audio tape, the Walk-

man's raison d'etre.
—PAGE 58

ducing a good quality cassette.

The signal processing that occurs dur-
ing the mastering process can be as
simple as encoding with Dolby-B noise
reduction, or as esoteric as the addition
of artificial reverberation and aural en-
hancement. Most masters receive little
more than level adjustment and noise
reduction encoding. Special processing
must be considered an artistic decision
which should not be performed with-
out consent of the tape’s producer. As

Midwest

in the disk mastering process, the pres-
ence of the producer should be encour-
aged during the bin loop mastering
process, whenever possible.

Since no bin loop master lasts for-
ever, a digital backup copy of the mas-
ter is run during the initial mastering
session and is encoded with the level
corrections, noise reduction encoding,
and signal processing so other bin loop
masters can be generated without hav-

—PAGE 154

ustom
ecord Pressing Company, Inc.

— COMPLETE MANUFACTURING PLANT —
Specializing in Records, Album Jackets & Cassettes. “No order too small”
Convenient Midwest Location
Write or Call for Free Brochure & Professional Assistance!

#6 Grandview Pk. Dr., P.O. Box 92
Arnold, Missouri 63010

(314) 464-3013
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Warner Audio Publishing

Soon, the Network’s titles were
selling more than 50,000 copies just
through the Waldenbooks chain;
obviously, a national distrib-
utor was needed. The only one that
didn't want total control was Warner
Communications. Wamer offered
Hollender and Deutsch a five-year
contract, minorily interest in the
company, and substantial operaiing
autonomy. Last January they sold
their company to Warmer Commu-
nications, who renamed it “Warner
Audio Publishing " Deutsch is pres-
ident of the company (which now
has a staff of 20) and Hollenderis its
publisher.

Warner Audio produces "non-
music audio programming—from
self-help to science fiction.” They
sell inspiration (e.g "The True Joy
of Positive Living” by Norman Vin-
cent Peale) and humor (“Truly Taste-
less Jokes”). Since Warner's acqui-
sition, Hollender and Deutsch have
been rapidly expanding their li-
prary, moving into hign finance and
literature.

Warner Audic's Director of Audio
Product:on, Jane Schonberger, ex-
plains, "We have an editorial group
that meets weekly to review upcom-
ing titles from all the book publish-
ing houses. After we choose a title,
we acquire audic rights, and then
gointo production.” Warner Audio
pays author's royalties on the whole-
sale price (not retail, as most book
publishers do), and they allow re-
tailers to exchange only 20 percent

of the cassettes they order (unlike
book publishers, who allow stores
to return all unsold items).

But Warner Audio items seem to
getsold. Indeed, their market could
be bottomless. The tapes are geared
to cassette deck owners between
the ages of 18 and 54, and it's esti-
mated that 300 million cassette
players are in American homes and
and cars. No major record publish-
er produces as many non-music
audio cassettes as Warner Audio—
15 to 20 new titles every month.
And whereas most major labels
want $8.98 for a 45-minute cassette
retail, Warner Audio’s 60-minute
cassette goes for $7.95.

To develop awareness of their
many programs, Warner Audio mer-
chandises their wares through a
"modular cassette center (highly
visible, free-standing, point-of-pur-
chase displays) and snappy pack-
aging (big, bold, and colortul).

Another merchandising method
involves expanding Warner Audio’s
distribution channels to include
record stores and mass merchants.
Although most record companies
sell to distributors, who sell to stores,
Jane Schonberger explains, "We
work a bitdifferently. WEA (Warner
/Elektra/ Atlantic) distributes to air-
ports, newsstands, deparment stores
like Caldor's and K-Mart, anywhere
magazines are sold. Then we, War-
ner Audio, distribute directly to all
the book stores, on a nationwide
level.”

Warner Audio has categorized
their programs, enabling easy con-
sumer identification and quick ap-
peal. These categories, among oth-
ers, include exercise and fitness,
foreign language and travel, and
self-hypnosis/subliminal persua-
sion. Their “"personal and profes-
sional development series,” featur-
ing titles such as "The Heart and
Soul of Excellence,” is geared to
“the growing market of go-getters
who demand a no-nonsense ap-
proach to success.”

Another clever marketing move
is Warner Audio’s engagement of
top theatrical talent to read best-
selling novels and classic fiction,
transformed into richly produced,
two-hour audio dramatizations,
complete with music and sound
effects. These are packaged in sin-
gle- and double-cassette form, in
cases that look like the original
book cover, with titles printed on
the “spines.”

From Mickey Spillane to Isaac
Asimov, Dostoyevsky to D.H. Law-

rence—Warner Audio produces
something foreveryone. Such celeb-
rities as Eli Wallach, Michael York,
Frank Langella, and Jane Alexan-
der each portray all the lead char-
acters in a program.

Jane Schonberger oversees all
production. "I work mostly with free-
lance audio engineers and produc-
ers; we use a lot of National Public
Radio producers.

"If we're doing a non-fiction pro-
gram, we base the cassette on a
best-selling book. We meet the au-
thor, decide what material to high-
light, then go into the studio and
interview the author, recording all
original material. The sessions usu-
ally run three or four hours, which
we edit down to an hour. Then we
write announcer copy, and mix in
some music. This generally involves
little production. In the case of a fic-
tion program, we use an adaptation
of a best-seller or a classic. Our
in-house writers work with the au-
thors, if possible, to cut down the
book. After the adaptation is com-
plete, we cast the reader. We re-
hearse, and then go into the studio
for about eight hours. Each program
is generally a single voice, but this
type of production is much more
complicated since it involves a lot
of sound effects and music—most-
ly stock, though occasionally we
commission a musician to write
something.”

Warner Audio’s recording is ac-
complished at three 24-track stu-
dios in New York City: Greene
Street Recording, Media Sound,
and Sorcerer Sound. Says Schon-
berger "We do a lot of post-produc-
tion here in our 2-track mixing stu-
dio, if it's simple mixing and dub-
bing. For complicated multi-track
programs, such as the fiction series,
where we use music and sound
effects, we go outside.”

Since Warner Audio makes as
many as 50,000 copies of a cassette
title at one shot, they need a high-
speed duplicator. For this purpose
they work with HTM on New York's
Long Island (Hauppauge Tape Man-
ufacturing, Ltd), who utilize two
Electrosound high-speed master
and slave machines, running at a
64:1 ratio. Theirs is a bin loop sys-
tem, using Agfa 619 cassette tape
and, for noise reduction, Dolby "B”
technology (the recording process
incorporates Dolby “"A”). High qual-
ity production, attractive packag-
ing and pricing, and strong materi-
al are a winning combination.

—Linda Jacobson
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We Listened To You...

For years, through our customers and market research, we have been listening in
order to find out what you like and what you dislike about your tape duplicating equip-
ment (ours or theirs) and to know what features you would include in the tape dupli-
cator of your dreams.

The result is the 7000 Series by Magnefax

but don’t take our word for it.

Listen To Us
e Company magnegax

Address City International, Inc.
) Route 1, Rogers, AR 72756
State Zip Phone ( ) (501) 925-1818  TELEX 53-6433 AIDC LRK

To discover the new Magnefax, send for the whole story and a demo cassette.
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Isn't this a wondertul business we're
in? Everything is so simple, the people
are all friendly and honest, and you
really don't need to know very much at
all to do the job. Oh well, enough day-
dreaming for one day, now it's back to
the cold, hard realities. In actuality, you
need to know about a lot of things to
work in today’s audio/musical (a/m)
world, and each subject is a complete
study in itself. Even the things that
seem the simplest turn out to be quite
complicated once you begin to delve
into them. Take the example of hooking
two pieces of equipment together. It
seems like all that would need to be
done is find the right cable, plug it in,
and go. Sometimes it even works out
that way, but the ongoing proliferation
of a/m gadgets, especially those con-
founded contraptions called compu-
ters, is more often turning the whole
affair into something between a nasty
joke and a nervous breakdown. Per-
haps a little more information on what
needs to be thought about when trying
to connect equipment together would
influence more people towards the lat-
ter, hence creating more job openings.

General

Machines are interfaced to getinfor-
mation from one to another. There are
only two kinds of information that you
will ever need to transmit, audio and
control, and only two possible forms
that it can be in, analog and digital.
When interfacing machines, there are
only three links in the signal chain: the
source, the destination, and the con-
nection between them. Furthermore,
there are only three kinds of considera-
tions to think about: physical, electrical,
and electronic. Pretty simple so far, eh?
Just you wait.

Cables

I'll go easy on you and start with the
lastlink that we mentioned: the connec-
tion between two devices. At this point
in time, separate devices are usually
connected with cables. Currently, wire-
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all about

INTERFACING

by Larry Oppenheimer

“The availability of a
particular patchcord
Is inversely
proportional to its
need”"—corollary to
Murphy’s Law.

less connections such as RF and
infrared are still considered relatively
exotic and are not prevalent except for
increasing use in microphones, so we
will ignore them here altogether
(whew!). Anyway, cables consist of wire
of some sort terminated with connec-
tors at either end. The things to think
about here are physical and electrical
characteristics.

Let's look first at the wire. Different
applications will call for different num-
bers of conductors. Fora complete elec-
trical circuit, at least one conductor
and a ground return are required, and
a simple coaxial cable(e.g. fora hi-fior
standard musical instrument connec-
tion) or speaker cable would use this
number, but computer interfaces and
snakes can call for many more (the
Belden catalog lists a cable with over
200 conductors!). The conductors can
be of a single strand, or, more com-
monly, of a number of strands. The
number and gauge of the individual
strands can be quite important, as can
the way in which they are assembled
(twisted or not). For many applications,
wire with a large number of small gauge
strands is desirable, as it can be less
affected by a strand breaking, but this
arrangement may not stand up to abuse
as well as wire with larger strands. Is
this cable going to be permanently in-
stalled or will it be taken on tour and
tortured nightly? Twisting strands helps

avoid problems like skin effect, twisting
pairs of conductors can aid in the elimi-
nation of electromagnetic interference
(EMI). Of course the gauge of the wire
itself is crucial: small gauge wire has a
limited current carrying ability, but
large gauge wire is heavier and larger.
In a multiconductor cable, large gauge
conductors will quickly make the cable
quite unwieldy, but in a high-level sound
reinforcement speaker system, this is
an unavoidable consequence of need-
ing the current capability. Obviously,
the quality of the conductors is impor-
tant too: impurities and irregularities
can cause audible degradation in the
miles of wire used in a studio or concert
sound system.

Okay, you know what you need in
the way of conductors, but they aren't
going to go out naked. Other than in
high-level uses like speaker cables,
you will usually need to have some sort
ot shielding for the conductors. There
are a number of different kinds, ranging
from foil to braided. There are tradeoffs
here between how complete the shield-
ing s, the kind of protection that is pro-
vided, durability, cost, and ease of
manipulation when making cables.
Although a nice foil shield provides
great protection against RFI, it does not
protect against EMI as well asa copper
braid, and is much less sturdy. This can
be fine in a controlled situation like a
studio, but do you really want to use
wire with a foil shield on tour with a
heavy metal band? Some multiconduc-
tor cable applications will only require
one overall shield, but others may
need a shield around each twisted pair
of conductors.

How about some insulation for the con-
ductors and a jacket for the wire? Again,
there are numerous choices that offer
tradeoffs in protection against the ele-
ments, flexibility, cost, ease of stripping,
etc. The same material (frequently poly-
vinyl chloride, or PVC) is sometimes
used for both insulation and jacketing,
but not always. If you are going to have
a number of cables to deal with, or a
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number of conductors (or pairs) in a
cable, you may wish to simplify your
life with some color coding in the insu-
lation or jacket. Color coding in multi-
conductor cables is standard, but color-
coded jackets are not quite as common.
You may want to number all your cables
so that you can trace connections with-
out having to follow wire, or have a
fixed setup routine in a touring concert
situation.

Intheory, wire is a perfect conductor
which has no resistance. Don't you be-
lieve it. In the real world, wire has elec-
trical characteristics of its own and you
better be aware of what they are or else
you'll wonder where your signal went.
Larger gauge wire has less resistance
than small gauge, but over a very long
run, significant loss in level can still
occur if the signal traveling over it is
not strong enough. And that's not the
worst of it. If you think of a shielded
conductorin a cable as being two con-
ductive surfaces (the conductor and
the shield) separated by a dielectric
(the insulation), you've got. . .a capaci-
tor! If you're not careful about the ca-
pacitance of your cable, your high-end
and transient response will go down
the drain. Don'tforget that the dielectric
properties of the insulation vary with
the material, too.

Impedance consists
of two parts:
resistance and
reactance. The
difference between
those two is that
reactance is
resistance that
varies with
frequency. In broad
terms that variance
can be disregarded,
but don't forget that
it's there.

Let's assume that you've got the wire
together. Now let's think about what
you're going to stick on either end of it.
There are hundreds, probably thou-
sands, well let's just say a whole Jot of
different kinds of connectors, and you're
going to have to know which one(s)
youneed. As it happens, there is a rea-
sonable amount of consistency in the
use of specific connectors for particu-
lar applications, which helps matters
some, For example, most audio connec-
tions will use RCA-type (pin jack) phono
connectors, Y-inch phone connectors,
or 3-pin XLR-type connectors. Most.
Some synthesizers use Y-inch mini-
phone, and BNC (“banana”) connec-
tors turn up on speaker outputs, in
addition to a few other places like test
equipment and occasionally even
synthesizers.

Buteven that's notas easy as it sounds,
because Y-inch phone connectors can
have either two or three conductors,
and you can'ttell looking at a jack from
the outside which itis. Three conductor
jacks are common on mixing consoles
that want to save panel space while
providing channel insert loops. I hate
to break this to you, but you'll even find
three conductor ¥s-inch mini-phones
on products like the Sony Walkman,
and not just the headphone jack but

COMBINING duplication and
loading into one operation is
Recortec’s contribution to lowering
production costs. And, the Bi-
Directional Master eliminates the
master bin loop! With the system
pictured, one operator can duplicate
and quality control up to 2000 C60
cassettes per shift.

RECORTEC, INC.

64 times speed using 7.5 ips master or
128 times speed using 3.75 ips master.

ASYNCHRONOUS CASSETTE DUPLICATOR

QUALITY is built into this profes-
sional equipment to provide the best in
open reel type duplication systems.
The standard 64 times duplication
ratio provides the highest fidelity
attainable in high speed duplication.
Even at 128 times, the bandwidth
1s sufficient for most recording
applications,

275 Santa Ana Ct., Sunnyvale, CA 94086 TEL.: (408) 737-8441 TWX: 910-379-5022

PRODUCTIVITY of your operation
can be continually expanded from a
start-up 1 x 1 system, to a 1 x 3 as
pictured and even to larger configura-
tions. Our systems provide highest
productivity, and a quality product
with fewer operators. Only Recortec
offers combined duplication and
loading in one operation!
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the microphone jack, too. Try wiring a
couple of those up in a hurry. Just to
make sure that you get the idea, don't
forget about those "TT" connectors
commonly used in patchbays on mix-
ing consoles. They look a lot like Ya-
inch phones, but they're not. Oh yeah,
almost forgot to tell you that there can
also be enough variation in the way
that some manufacturers make the
same connectors (notably lY-inch
phone) to make one company's plug
not fit into another's jack. And keep in
mind that some Y4-inch jacks short the
tip when nothing is plugged into it and
some don't.

Ot course, these connectors all have
their own electrical properties, too, such
as contact resistance and current capa-
bility. XLR-type connectors were not
originally designed to carry the current
load of a speaker cable, but they found
such widespread use in that applica-
tion that connector manufacturers were
forced to develop versions that were.

So much forthe easy part. Now, how
about computer connectors? You are
probably finding that you're seeing
more and more of these as personal
computers make the scene with MIDI
software and the like. There are, of
course, lots of varieties. To start simply,
how about MIDI cables? Although they
use 5-pin DIN connectors, the MIDI
specification defines certain attributes,
including a pin assignment, thatdo not
match a common DIN-to-DIN cable.
Watch out for this one; there is a legiti-
mate reason that some instrument man-
ufacturers are selling MIDI cables for
more than the corner Radio Shack’s
DIN-to-DINs. More common on person-
al computers is the D-type connector.
This little goodie can come in several
different pin configurations, the 25-pin
version being used for the popular RS-
232 interface. The problem is that
many computer interfacing standards,
including RS-232, specify a particular
wiring scheme that does not consist of
directly wiring each pin to the corre-
sponding numbered pin on the other
end. Add to that the fact that it is guite
difficult to neatly attach one of these
multipin connectors to all those little
conductors in a computer cable, com-
pounded with the incredibly weird
things that can happen in a computer
from one sloppy connection on a
cable, and you quickly realize that you
don’t want to be making your own com-
puter cables. Of course, buying high
guality cables can be expensive, in the
area of $30 to $50 for one short cable.
Nonetheless, itis worth it. Actually, there
are many good reasons, mostly related
to reliability, to buy a good cable of any
sort rather than to make it yourself. Be-
sides, you don't have the time to make
cables because you have to figure out
all the other things we haven't even
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gotten to yet.

The last thing we're going to say
about connectors is that itis quite com-
mon to find out that you need to hook
together two things that have different
connectors on them. Oh boy, does this
ever get to be fun. One approach is to
have lots of cables that go from male
4-inch phone to female XLR, or female
phonoto male Y%-inch mini, or whatever.
The problem with that is stated just
below this writer's name at the top of
the article. A better solution is accumu-
late a large (and it can never be too
large) collection of adapters going from
anything you can think of to anything
else you can think of. Where this ap-
proach can fall down is if you need to
plug several adapters togetherto make

the needed connection. This can be-
come both mechanically and electri-
cally questionable. Ya pays your money
and ya takes yur choice.

Electrical considerations

Moving right along, let's pretend that
the cable thing is completely together
(you clever person). Now you have to
make sure that the machine receiving
information can deal with the way that
the source is sending it, or vice versa.
Inputs and outputs that are not compat-
ible are trouble. Let's talk about audio
connections. The most common audio
interfacing problem concerns connect-
ing a piece of “pro” audio and a piece
of "semi-pro” {or “creative audio,” what-
ever that means) gear, or an electronic

So you're getting together a great

aMIDI cable. Great, isn'tit? But you
are probably also starting to get back
problems from leaning over your
equipment re-plugging cables every

series has an answer to your MIDI
patching problems. From a straight
cator to a microprocessor controlled
have a switcher for you!

your local dealer.

‘Roland, Yamaha and Oberheim are registered trademarks
of RolandCorp US. Yamaha Inter /, Corp. and O

collection of MIDI equipment: You can
attach your Roland™ to your Yamaha™
to your Oberheim* by just plugging in

time you want to reconfigure the set-up.
TheJ. L. Cooper MIDI SWITCH BOX™

MIDI ON/OFF footswitch with LED indi-
programmable 8 IN and 16 OUTunit, we

Call us at 213-827-4884 for the name of

Electronics. Inc

t QX-1is a registered trademark of Yamaha International Corp

JIEoorer eLecTRonIcS
| - )

DOES YOUR MIDI EQUIPMENT KEEP YOU

e MSB-1: a 1%" rack unit with 8 MIDI inputs
and 10 outputs. Each output has a rotary
switch that selects which input is attached
to that output. All connections are on rear of
unit. Use this for manual control of large
set-ups. Retail Price $395

weee MSB 16/20: the absolute top-of-the-line switcher
This 3'4” rack unil has 16 MID! inputs and 20
MIDI outpuls under microprocessor control. Three
methods of changing the configuration are pro-
vided: First, by touching a bulton, a given output
may be attached to one of the inputs Second, the
pressing of two buttons can call up one of 64 bal-
tery backed-up programs that define the entire
set-up. Finally, the unit may be set to receive MID!
program change commands from a MIDI master
device. A display on the front panel shows both
switching configuration and program number. A
must for QX-11 owners!  Retail Price $1395

= MSB-3: just the answer to less complex
switching needs. The MSB-3 has 2 MIDt in-
puts and 4 outputs and can hold two patch
setups selected via front panel switches. At
the touch of a switch. the alternate patch
may be selected, with an LED indication cur-
rent patch number. May be used either
counter-top or on floor as a foot-controlled
unit Retail Price $220
== MSB-4: a foot operated MIDI ON'OFF
switch with an LED indicator of status. Just
the thing to turn a slave device on or off.
Retail Price $75

1931 Pontius Ave
West Los Angeles, CA 90025
213/473-8771
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In theory, wire is the perfect
conductor which has no
resistance. Don't you
believe it. In the real world,
wire has electrical charac-
teristics of its own and you
better be aware
of what they are or else
you'll wonder where your
signal went.

musical instrument, or maybe even a
hi-fi piece that got in there somehow.
There are several things that need to
be dealt with here; it's not always as
easy as simply having the right connec-
tors. Musical instrument, semi-pro, and
hi-fi equipment all usually employ high-
level, high impedance, unbalanced
lines, while pro gear tends towards low-
level, low impedance, balanced lines.
Before talking about any of this mumbo-
jumbo, it is absolutely vital to under-
stand thatlevel, impedance, and balanc-
ing are all completely independent
properties. Although you will find them
grouped as stated above in most cases,
it does not have to be that way. A high
impedance line is not unbalanced by
definition, and vice versa. Even more im-
portant, although a cable does actually
have some resistance, it is generally
negligible in terms of impedance match-
ing between two devices. There is no
such thing as a “high impedance cable”
or a “low impedance cable.” Okay, that
saiq, let's go over this stuff briefly.

The signal level coming out of a piece
of equipment must be enough to get
through the cable (only a problem with
long cable runs) and drive the input of
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the following device, but not so much
that the input it feeds overloads and
goes into distortion. Signal level is usu-
ally described either as an amount of
power into a specified load or as a vol-
tage. In either case, when you are dis-
cussing connecting two things together,
you can't really talk about level without
considering impedance, which we'll
getto in a moment. Most pro equipment
references line level to O VU on a mix-
ing console, which (forreasons beyond
the scope of this article) is traditionally
+4dBm (that's a power ratio, folks, not
an absolute level) in recording studios
and +8dBm in broadcast facilities.
Semi-pro gear typically defines line
level as O VU at -10dB. Well, -10dB
says nothing without stating what it is
referred to, so why did [ use it? Because
some semi-pro uses -10dBm (a power
ratio into a specified load), some -10dBu
(a voltage ratio referenced to .775V),
and some to -10dBV (a voltage ratio
referenced to 1V). That's why. Hi-fi is
generally referenced to -10dBm, and
I'm not sure it's safe to state that musical
instruments are referenced to anything
at all (although I'm not sure it's safe to
state that they aren't). The point of this

whole morass is that without correcting
for these level differences, the output
from a piece of pro gear could cream
the input of a piece of hi-fi or semi-pro,
while semi-pro mightbarely drive anin-
put on a piece of pro gear, and a musi-
calinstrument might do either, depend-
ing on the instrument and what you're
doing with it. You get the idea. This is
just talking about line inputs; if you
feed anything with more level than an
electric quitar into a microphone input
(which is designed to accept levels as
low as -50dBm), you're risking some
nasty clipping.

What about impedance? Well, it's just
asmessy. The term “impedance” refers
to a measure of how much something
impedes the flow of current. Impedance
consists of two parts: resistance and
reactance. The difference between those
two is that reactance is resistance that
varies with frequency. In the broad
terms in which we are speaking, the
variance with frequency can be disre-
garded, but don't forget that it's there.
The definitions of "high” and "low" im-
pedance are somewhat arbitrary, but
the dividing point is sometimes stated
as being 1 kilohm.

It is more important, however, to
understand the implications of the con-
cept. You may have heard the analogy
of electricity as water flowing through
a pipe; it's a pretty good one that holds
up fairly well. Consider that you have a
large pipe and a small one, and you
wish to flow water from one to the other
with the important consideration being
to maintain the water pressure. In most
cases (speaker connections excepted),
you are trying to transfer voltage (elec-
trical pressure) as opposed to current
(the amount of flow) or power (the prod-
uct of voltage and current). It can be
quickly seen that flowing the water
from the small pipe (a high impedance
source) into the large pipe (a low im-
pedance load) is going to lose the pres-
sure, while going the other way around
or matching the sizes exactly will main-
tain the pressure. In fact, going from
the large pipe into the small, it isn't
even important exactly how much
smaller the small one is. Of course, the
greater the difference between the two
the more pressure is transferred. I[deally,
the small pipe would look like a wall to
the water.

In fact, most inputs on current pro-,
semi-pro, and even hi-fi gear are feed-
ing op amps which have a very high
impedance, so they can generally ac-
cept a wide range of source impedance.
Some still have transformer-coupled in-
puts, though, so don't make assumptions.
When trying to feed a genuinely low
impedance input from a high imped-
ance source, you will need to transform
the impedance or else you will lose a
lot of level. Also, high impedance lines

MIX VOL. 9, NO. 12



The AMPLIFIER: Hill Audio DX500
The POWER:

Dual channel (per channel) Bridged MONO

280 watts into 8.ohms 825 watts into 8 ohms
425 watts into 4 ohms 1150 watts into 4 ohms
600 watts into 2.0ohms

The SPECS:

(within rated power)

Distortion THD: better than 0.07% at 4 ohms, 1kHz,
IMD: SMPTE better than 1.015% at 4 ohms

Damping Factor 650

Slew Rate 40V/microsec

Noise -105dB & weighted

The TECHNOLOGY: ‘total symmetry’

A unique ‘rarsformer coupled driver stage, featuring identical
ultra-liner NPN outout devices cormected in a‘Super A’ sliding
bfas corfiguration, exhibiting a much mor2 linear response
than conventomal amplifiers ssing NPN a-d PNP devices. The
transformer coupled driver stage allows the amplifier to
perform perfectly safely and reliably withcut amy protection
devices ini the audio signal path, with sigr:ficant sonic benefit
particularly a: or beyond clipoing.

The FEATURES:

‘000’ Series® power amplifies technology

Teroidal power supply

Fully protected against persistant overdriving, component
malfunction, short circuit etc. by activating a protection relay.
balanced and unbalanced inguts

2 sack spaces

mono bridging switch on front panel

level controls on front panel

LED indicatian of signal present, clip. power onand protect on
2 thermally tripped fans

hancles

The CHOICE: is yours!

*the ‘000’ power amps. - dux.IOVOO, dx1000A,. dx2000 and dx3000

Hill Audio. he. ® 231 Marquis Court, Lilburn, GA 30247, U.S.A. ® (404) 923-3193 @ TLX 293827 HLAD

." - Hill Audio. Ltd. @ Hollingbourne House, Hollingbourne Kent. ME17 1QJ, England @ (062 780) 555/6/7 @ TLX 966641 HILL
Hill Audio Headwater Industies @ 635 Caron Avenue. Windsor. Ontario, N9E 5B8, Canada ® (519) 256- 2454
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can pick up noise and interference
quite easily, so long cable runs should
always be low impedance.

One other problem with impedance
crops up when you need to feed sev-
eral pieces of equipment from the
same source. Several impedances in
parallel (which they are in this situa-
tion) combine to present a composite
impedance to the source which is lower
than any of the individual impedances,
and the more loads in parallel, the great-
er the drop in overall impedance. The
result is that the source gets loaded
down, causing a loss in level and pos-
sibly distortion. The solution here is to
use a device which is designed to
accept one source and drive a number

of loads. This is the function of bridging
amplifiers. There is a similar but not
quite identical problem that makes it
impossible to "Y" a MIDI output to more
than one input, which is why MIDI
"Thru” boxes are being made.

This brings us to the subject of bal-
anced and unbalanced lines. The differ-
ence here is that an unbalanced line
has one conductorand a ground return,
while a balanced line has two conduc-
tors which carry the same information
but out of phase with each other, and a
ground return. The advantage of a bal-
anced line is that it can be fed into an
input which subtracts the signal on one
conductor from the other, thus doubling
the signal level (subtracting an out-of-
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phase signal has the same result as
adding an in-phase signal) but elimi-
nating any noise, hum, or other gar-
bage picked up equally by both of
them along the way. Furthermore, the
ground return no longer has to carry
current as in the unbalanced line, which
helps to avoid ground loops. Note that I
said, "helps.” Ground loops are a night-
mare that occur when there is more
than one path that a signal can take to
get to ground. If two pieces of equip-
ment are plugged in, each is grounded,
and all of the shields (ground returns)
on all of the cables are connected, the
signal can go to ground through either
piece of equipment. Bad, very bad.
There are a couple of approaches that
people take to grounding systems. One
isto only have the shield connected on
one end of each cable, usually at the
source. Another is to lift the ground on
all pieces of equipment except one,
usually the mixer or sometimes the am-
plifier for the system. This means that
each piece of equipment is grounded
through the cable shield, so if the shield
should break. . .Anyway, thisis a gross
simplification of grounding, a subject
which can often be fraught with prob-
lems that have no apparent rhyme or
reason.

Another cause of premature bald-
ness in the industry is that of polarity in
balanced inputs and outputs. Most (but
not all) pro equipment has balanced
inputs and outputs. Under those cir-
cumstances, it doesn’t matter which
pin on the connector is considered
"hot” and which "cold” (both are just
arbitrary designations, "hot” indicating
which pin a positive voltage will appear
on if a positive voltage is introduced
into the circuit). The problem comes
when you try to interface a piece of
semi-pro gear or a musical instrument,
both of which typically have unbal-
anced inputs and outputs, with a piece
of equipment that has balanced inputs
and outputs. This forces the balanced
line to become unbalanced; there is no
longer “hot,” “cold” and ground, just
"hot” and ground. If phase is scrupu-
lously kept consistenteverywhere, you
cangetaway with it, but if you flip it just
once in the wrong place, your signal
can seem to disappear (it's going to
ground) until you can find where you
flipped the phase and correct it.

Well, have you given up and gone
back to your oboe yet? | hope so, be-
cause we haven't even touched on the
most fun part of all: the electronic con-
siderations. Yummm, tasty stuff like
MIDI compatibility, sync clocks, data
formats, baud rates. All kinds of head-
aches. We'll just have to save that stuff
for another rainy day. Until then, have
fun and remember those immortal
words on the cover of the Hitchhiker's
Guide to the Galaxy—"Don't Panic!" B
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$4,950.00 |
m ACES TR-4: ;" 4 track $6,950.00

» ACES TR-

24 TRACK TAPE MACHINE FEATURES:
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remote-autolocator s stand
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TIM WEISBERG

Mrs. Bonzai offers Tim Weisberg the
first of many lunching surprises.
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Tim Weisberg was brimming with en-
thusiasm when we discussed his new
album on the phone. Having never met
in person, we decided todine as strang-
ers for alate lunch at Chez Bonzai, high
in the Hollywood Hills. Just to help break
the iceberg of new friendship, my part-
ner, Keiko, whipped up a Japanese smor-
gasbord of foreign intrigue. | uncorked
the traditional beaujolais (Jadot, ‘83—
$5.94 at the Beachwood Market) and
as we awaited his arrival, we listened to
Tim's new album, High Risk.

His big hurricane of fame blew
through town in '"78—Twin Sons of Dif-
ferent Mothers with Dan Fogelberg.
(Tim's pure-voiced flute has been blow-
ing through towns since he played in
"Around the World in 80 Days" at Web-
ster Junior High School, 1957.) The new
album, High Risk, takes off in many
new directions, and the cover appropri
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ately pictures him climbing into a Navy
jet fighter.

As we floated away in some lush Weis-
berg landscapes, offroading it down
some hard rhythmic byways, a knock
at the door brought us back home—time
to getfriendly in a hurry and get to work.
Our guest arrived breathless from a
swimming meet and jogged into the liv-
ing room looking just as athletic as he
does in his photos. Tim eyed the gooey
bonito, parchment seaweed, and baby
radishes with relish. He deftly fingered
his chopsticks as Keikooffered him the
puzzling first course. He correctly iden-
tified the squid, but failed to recognize
the cheese it was stuffed with. We were
on our way to a culinary and conversa-
tional adventure. New tastes and new
friends go together like stuffed squid—
ooishi!

Bonzai: Do you see yourself as a
wanderer?

Weisberg: Definitely. I'.] probably be a
wanderer for my whole life. [ really like
to tour. Most musicians tour to support
their albums so they den't have to tour
anymore, but ['ve been making albums
and touring for 15 years, and when I go
onstage [ am still excited to see an audi-
ence. [t was a thrill when I played for 50
people in the dormitory when [ was
going to Cal State Northridge, and today
it's still exciting to roll into Cedar Rapids
or Madison, or wherever.

Bonzai: You're inspired by the enthusi-
asm of the audience?

Weisberg: Totally—completely. It sounds
corny, but owe my success to my audi-
ences. When | got my first record con-
tractin 1971, the industry said, "You play
flute? You don't sing and you play for a
sort of pop audience, not a real jazz au-
dience, but not really rock and roll?”
They were ready to bundle me up and
send me off to a mental institution. The
only way that [ could continually prove
to the industry—whoever that is—the
record company, the radio station, the
promoters, was to go out and play in
front of people and show them the truth.
Ifthe industry was right and people start-
ed throwing tomatoes at me then [ would
have agreed that | was crazy.just went
outon the road and when I came back, |
said, "See—I know you don't under-
stand what I'm doing, Mr. Business
Guys, but the people out there like it.”

Bonzai: The industry looks at numbers
-and that's abstract. It has to come
down to people, and then it has to get
down to one person listening. It's only
the accumulation of individuals that
has meaning. There are popular artists
who have the numbers now, butit's the
artists who really reach individuals that
will survive.
Weisberg: The industry has short sight
and expects most artists’ careers to have
a short duration. I guess they figure
you're going to have a year or two of
incandescence.

Bonzai: Sounds like sports. . .
Weisberg: | think so. And then they
throw you on the scrap heap. | don't
think record companies can depreciate
their artists the way athletic teams oper-
ate—that's interesting. Maybe [ shouldn't
give them any ideas.

Bonzai: | quessthe average life spanin
the record charts is pretty short. . .
Weisberg: In the pop world you quite
rapidly become obsolete and useless.
That's always bothered me, but in the
classical and jazz world there is longev-
ity, and people think in terms of longer
careers.

Bonzai: At any rate, the pop industry is
one reality, and it operates according
to some laws of nature. To survive, you
have to interpret it correctly, and you
seem to be one of the survivors in this
business. What recent changes have
you made in your way of thinking?

Weisberg: Well, [ had done 14 albums
by 1981 and [ was not pleased with the
last product from the manufacturing
guality standpoint—it was the straw that
broke the camel's back. | have always
been guality conscious and | was very
fortunate to start off with a very good
company—A&M. They weren't quite
sure what to do with me but they let me
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make an album. It was Chuck Kaye
who gave me the go-ahead, and they
still have one of the best men in quality
control—Marv Bornstein. I got a good
education making six albums with
A&M and with my newest album | was
able to make informed decisions about
where to have it pressed, where to have
cassettes made, etc. ['ve always felt that
| owed it to the people who buy my
music to make sure they get quality for
their money. I'm a consumer myself
and [ resent it when I buy something
with poor quality when the product
could have been improved with no extra
cost—just a little care.

['ve always requested test pressings
—it's an integral part of being an artist
or a producer. Some record companies
have an adversarial relationship with
their artists when it comes to quality
control—they don't want you to have
test pressings because you might cause
trouble. I've always felt that [ was in part-
nership with the record company, and
if [ could discover something wrong in
the manufacturing, we should work to-
getherto make a better product—and 1
realize there is a limit to what you can
do before it becomes cost prohibitive,
but usually it only takes caring to cor-
rect the deficiencies.

Anyway, on that previous album for
a company that [ will leave unnamed,
they went behind my back, did not send

test pressings, avoided my requests,
and shipped the DJ copies out to the
radio stations without my approval. |
discovered this and demanded the
copies from the pressing plants. The
guality was so bad and there was so
much noise in between cuts that you
couldn't distinguish when the music
started. Even the distribution guy, who
was strictly a businessman, decided to
call back the records and even wrote let-
ters of apology to the radio stations and
dealers. That experience soured me on
recording and [ just toured for the past
two years.

Then in ‘84,  had the desire to go back
into the studio—it was time to do another
album and [ was excited about seeing
the reels of tape spin. I investigated ma-
jor record companies, but there was
another possibility that didn't really
exist back in ‘81 —the emergence of
companies like Windham Hill and GRP
that offer a viable alternative. They are
small, and some are handled by inde-
pendent distributors, kind of the way the
record business used to be 15 to 18
years ago. When I thought about the
kind of music I wanted to do and the
musical direction of the alternative
companies, | decided to do the record
myself and form my own company. |
wanted something more energetic than
[ had done in the past. | wanted to use
drum machines, and [ started immersing

myself in synthesizers.

Bonzai: You're the vice-president, right?
Weisberg: Yes, [ didn't want to be the
president. 'm not an executive. [ want
to be out doing what I've been doing for
15 years—touring and making more
albums.

Bonzai: In this album, you've ventured
into the computer landscape—how has
this affected your style?

Weisberg: Well, [ think this album is a
fairly radical change for me. I wanted
people who enjoyed me in the past to lis-
ten and say, "Is it Tim?" But not so far
that they would say, "I like the old Tim
better.” It's a delicate balance. In trying
to achieve it, ] may have overcompen-
sated, but one of the decisions I made
was not to be a part of the composition in
the beginning. I discussed what kind of
tunes [ wanted and looked for them but
[ was afraid thatif | was in on the ground
floor that [ would exert too strong of an
influence from my past and therefore
not get the desired result—I wanted a
departure. For this project I worked with
a number of people and my approach
was to say, "l like that melody, orI like
those chord changes” or I would move
parts around—maybe even take the
bridge from one tune and put it in
another. [ wanted to be involved one
step after the tune was composed. |
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don’t know if that's crazy or not, but |
love the result.

Bonzai: You used the Fairlight Voice-
Tracker on this album—what does itdo?
Weisberg: | used a prototype, and I'll
try to explain. It takes the output of a
voice, the output of any wind instrument
and converts it to MIDI information.
That allows you to hook up to any key-
board synthesizers and have them track
along with whatever the inputis—voice,
orin my case, my flute. had some very
good programmers involved, and we
were able to do things that made me
feel as if | were still playing my instru-
ment. [ love the feel of the flute, and any
interface still has to feel comfortable. In
the past, [ had an affinity for the Echo-
plex. Thefirsttime [ ever heard amplified
flute with Echoplex was when Paul Horn
played. I was totally enthralled and I re-
member him telling me that you've still
got to be making music and feeling—
otherwise you can getlost. You can start
plugging in and the technology be-
comes your major pursuit, not the music.
It was a warning that I've always keptin
mind. Technological tools can let you
expand and go further. Playing ampli-
fied flute was natural for me—I've al-
ways plugged into anything that a guitar
player would plug into, but | keep the
music foremost.

Bonzai: Would you care for some ooba
leaves?—they have a slightly minty fla-
vor. Now, let's go back a ways—whatis
your first memory of music?
Weisberg: 1 remember listening to
mysteries on the radio—we were the
last ones on the block to get a television.
And I remember a song, "Mr. Sand-
man,” and Bill Haley & the Comets. And
I remember classical music—going to
Saturday symphonies with my fifth and
sixth grade classes and being totally
blown away.

Bonzai: What was yourfirst instrument?
Weisberg: The accordion.

Bonzai: Ah, Weird Tim.

Weisberg: That's right—the only guy
on the block to join the swim team in-
stead of little league, and | also decided
to play the accordion. But [ have an
excuse—someone came around door-
to-door from an accordion school and
three of my neighbors signed up. lt was
like, “Yeah, we'll all go do it.” 1 took
lessons for six months and definitely lost
interest. My parents pushed me hard
enough to see whether [ liked it or not,
but not so much that it was horrible.

Bonzai: Speaking of your parents, what
of your father’s identity is part of you?
Weisberg: The swimmer, the cyclist—
the athlete in me.

Bonzai: How about your mom?
Weisberg: Mom sang in church and
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loves classical music—that had a big
effect.

Bonzai: Interesting combination—the
flute takes great breath capacity and
control, so you had the physical stamina
and the music appreciation. Why did
you pick the flute?

Weisberg: Well, in the seventh grade
we could take elective courses at Web-
ster Junior Highin L.A. ]l was becoming
aware of rock and roll and expressed an
interest in drums. Drums were taughtin
the beginning winds class, so I signed
up. The band director, Bob Armer, could
teach all of the instruments but the flute
was hisfirstlove—heis still a great play-
er. Anyway, by alphabetical order we
were given a choice of instruments and
by the time they got to Weisberg it was
bassoon or flute. Being 12 years old and

-
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looking at this gigantic wooden bassoon
—I choseflute. And everybody laughed,
of course; fora 12-year-old boy it's as bad
as playing the violin.

Bonzai: Not the adolescent macho
image...

Weisberg: Definitely—but I was lucky.
I started taking private lessons and I
was hypnotized. When 1 heard my
teacher play solo, | was mesmerized—
like he was a snake charmer. [ can still
remember the room [ was in. And the
school was very good—young faculty,
highly motivated. In junior high, we did
The King and I and Around the World
in 80 Days, and we did My Fair Lady. |
continued to study, but it wasn't until
college that [ decided to make it my
vocation.
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—FROM FAGE 71, WEISBERG

Bonzai: Let's talk about art. Who is the
Picasso of music, someone who ab-
sorbs so many sources and created
new compositions?

Weisberg: It would have to be a group:
The Beatles.

Bonzai: For contrast, who is the Nor-
man Rockwell of music—we're talking
pop consciousness, pop corn?
Weisberg: Weird Al

Bonzai: And who is the Chuck Yeager
of music—someone who has broken
some sound barriers?

Weisberg: Well, I just had a flash on
someone—one of my favorite musicians
—Stevie Wonder. [ smile every time |
think of him.

Bonzai: Good choice—I think he flies
alone. Let's see, if you were a musician
in the past, where would you have
played?

Weisberg: Camelot.

Bonzai: A strolling troubadour. . . nice
image.

Weisberg: Maybe that's why [ like to
spend so much time on the road.

Bonzai:limagine people in those days
listening to music, and having no radios,
no records. It was a special occasion
when a player came to town, and may-
be some of the local quys got together
for a jam session.

Weisberg: For the performers it must
have been very intense, and fun—no
media competition.

Bonzai: Can you imagine playing in
the future?

Weisberg: Yes, on the space shuttle—
maybe on the moon for a colony up
there. 1 think that would be great. I
played once in a 747 and the crew
came out to listen—it was like a little
recital. But at high altitudes you have
much less ambience—it's one of the
reasons Dan Fogelberg and I didn't do
our Twin Sons album in Colorado at
Caribou Ranch up in the Rockies.
Everything sounds different because
of the lower air density—although it
could be good or it could be bad. It's all
subjective.

Bonzai: | understand that you had a
tremendous fear of flying and always
stayed on the ground while touring,
but now you're flying jets.

Weisberg: Yes, after being in the equip-
ment truck for so many years, I decided
to take a radical approach and took
flying lessons. The thing I didn't count
on was falling in love with flying. I'm
not a daredevil—six months ago I re-
fused to go on the Space Mountain ride
at Disneyland and left my date at the
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gate. But I do have my private pilot's
license, a multi-engine and instrument
rating.

Bonzai: Who do you consider the great-
est flutist?

Weisberg: That's a difficult question—
maybe Galloway. I'm glad I'm alive to

"On this album
(High Risk) we also
used a prototype of
Fairlight Voice-
Tracker, and when
[ first hooked it up,
I actually got chills
.. .it almost
answers—so
ethereal and
mystical.”

hear him play the flute. He's brilliant
and he plays with a lot of passion.

Bonzai: Has your classical training
enhanced or affected your work with
synthesizers?

Weisberg: | think so. Classical music
has a lot to do with textures and tonal
color—exciting things that you can do
with synthesizers. It's one of the wonder-
ful strengths of synthesizers.

Bonzai: On your new album, some of
the tunes are playful, some make me
think of Arnold Schwartzenegger as
The Ierminator. The flute can be so
emotional, so sad or so energizing—
what dream landscapes come to mind
when you play?

Weisberg: Sometimes I think of clouds,
mountain ranges, pine trees, fishing
streams.

Bonzai: How about when you are play-
ing gritty and punchy?

Weisberg: [ think of The Four Tops and
[ think of dancers.

Bonzai: Scott Emmerman plays some
guitaron this album—whatis he like to
work with?

Weisberg: Well, he's a friend, a very
good quitar player, and he works for
Roland Synthesizers. He's hooked into
the new technology and he helped me
to understand drum machines and

showed me the musical things you can
do with them. He has a human touch
and made me a believer.

Bonzai: What about Jeff Silverman?
Weisberg: He also plays gquitar on the
album and did some great solos. He
does a lot of things and did a great job
of engineering the album. He plays a
lot of those solos with a guitar synth. He
is one of the few musicians [ know that
is performance-oriented but can turn
around and put on the technical hat. |
listened to some of his demos and his
whole sonic concept was exactly what
I was thinking about. He helped make
it an effortless album—we did it all in
six weeks.

Bonzai: Can you remember some diffi-
cult times in the studio?

Weisberg: Yes, once we were using a
drum machine and it dropped all of its
memory. We were the first to have this
model with touch sensitivity and there
were some bugs in the software. It was
the Linn 9000 and | have tremendous
respect for the company. It was demon-
strated for Stevie Wonder and me at the
same time and | was impressed with
the factthat the player, Kevin Kent, was
actually playingit—he wasn'tjust push-
ing buttons. It was very musical and |
realized that | was getting bored with
pop music because there were so
many sequenced keyboards and drums
with no dynamics. This was a drum
machine with subtleties and nuances.
Stevie was very excited—he made up
two tunes while we were playing with
the 9000.

That device put some music back
into the technology. On this album we
also used a prototype of the Fairlight
VoiceTracker, and when I first hooked it
up [ actually got chills. We used it on
“Heart Child” with small envelopes
and it almost answers—so ethereal and
mystical. Dan DeSouca from Fairlight
came to the sessions and showed us
how to twist the knobs and make it a
very musical instrument.

Bonzai: Nice to have some technical
pals these days. ..

Weisberg: | had a lot of pals on this
album...

And [ imagine Tim has quite a few
pals out there in listening land. The
new album splashes with bright colors
—it has the familiar Weisberg signa-
ture, solarized with synthesizer high-
light. He has carefully chosen some
guest vocalists, and woven his flute
through impeccable musical tapes-
tries. At times the music has a happy,
primitive quality, simply stated, yet with
intriguing and sophisticated technol-
ogy embellishing his ideas. High Risk
has moods of firelight, moonlight and
sunlight. [ ]
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THE

CAPITOL
TOWER

RECORDING STUDIOS

by David Huber

nits day, Capitol Recording
Studios represented some
of the most advanced concepts in studio
design and function. Built from the
ground up with optimum electrical,
mechanical and acoustical characteris-
tics for the production of recordings,
these studios rested at the forefront of the
technology of the time. Looking back,
with the anticipation of multi-channel
recording, Capitol Studios has had a
strong impact on the progressive devel-
opment of modern recording studio de-
sign and philosophy.

In February of 1956, Capitol Records
had finally realized a long planned
goal when its west coast operators were
consolidated into a newly constructed
office building and recording complex
located in Hollywood. The building was,
and still is, unique in a number of ways.
At the time of its completion, it had
already become a Hollywood land-
mark in that it was the first office build-
ing to be constructed in the form of a
round tower.

Now widely known as the “Capitol
Tower,” the building was designed by
noted architect Welton Becket as a
modern, earthquake resistant, rein-
forced concrete structure. It was built
13 stories high and 150 feet tall, the
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Its like holding
an isolation booth in your hand!

Compared to older microphone designs, for more than vocals. Around a drum Kkit,
the ATM63 is far better at rejecting sounds  for instance, the ATM63 provides out-
from the sides and rear. Even with astage  standing bleed-through rejection to

full of monitors and amplifier stacks. And greatly reduce troublesome phase can-

as you get farther from unwanted sound, cellation. Both musicians and engineers
the ATM63 advantage sharply increases have more freedom...and more control.
when compared to the others. If your "old reliable” microphones have
Only the vocal comes through loud and  reached their limit, reach for the new
clear, making both monitor and house ATMG63 from Audio-Technica. Its a far
mixes cleaner and far more controllable. better sound value...for just a little more.
With the punch and clarity that is ) Learn all the facts from your

ncarby Audio-Technica
sound specialist today.

the very definition of a great
vocal microphone.
But the ATMG63 works

audio-technica.

Audio-Technica US,, Inc.
1221 Commerce Dr.. Stow, OH 44224
(216) 686-2600



SERVICE FIRST
ANYTIME...ANYPLACE...

“A Production Rental Service”

well as their personal
touch.”

| A

“We can help you Service your Accounts”
JOHN MOLINO — General Manager MICHAEL MAY —Operations Manager

His Credits inciude Kenny Loggins
Chaka Chan Digna Ross Glen Fre
Barbra Streisana Melissa Manchester [
nd Amy Grant

(213) 664-FAST  (848) 952-FAST  (714) 662-FAST
OUTSIDE CALIFORNIA (800) 446-FAST

DIGITAL DISPATCH 3917 Riverside Drive, Suite 101, Burbank, CA 91505

Circle #031 on Reader Service Card

76

One of the control rooms at Capitol
Records around 1951, with three
Ampex 300s.

maximum building height permitted in
Los Angeles at the time.

The decor was designed in keeping
with the outward appearance of the
building. The ground floor, the only rec-
tangular part of the building, is actually
a separate structure which surrounds
the tower and was joined to it after its
completion. The ground floor originally
housed the recording department of-
fices, disk cutting facilities, and the
three recording studios which were
designed to be as modern and striking
as the building itself.

In retrospect, what has given these
studios historical significance is the
great amount of planning and fore-
thought that went into its design and
construction. In preparation for the de-
sign of this complex, a comprehensive
analysis of popular and ciassical record-
ings of the day was undertaken. The
planning staff began the task of eval-
uating recording trends and charac-
teristics which were to be considered
in the design of an ideal recording
facility, and even Les Paul, longtime
friend of then Vice-PresidentJim Conk-
lin, was asked to look over the plans
and offer his suggestions. Ultimately, it
was decided that the design would
have to utilize new principles in order
to achieve a degree of versatility and
control previously unavaileble. As a
result of these studies, Capitol Studios
built what is probably the first major
recording complex, actuaily antcipat-
ing the production of multi-channel
and stereophonic recording. This was
accomplished through the equal inte-
gration of physical, electronic and
acoustical components into the design
considerations of the studio.

—PAGE 78
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—FROM PAGE 76, CAPITOL TOWER

-

CHAMBER
No. 2

CHAMBER
No. 1

VESTIBULE

Plan of Capitol’s reverberation chambers.

CHAMBER
No. 3

CHAMBER
No. 4

TUNNEL

STUDIO CONSTRUCTION

The basic physical plant consisted of
three studios, two large (A & B) and one
small (C), whose dimensions are listed
in table L. The original control “booths"
were situated in the corner of each stu-
dio, allowing for maximum visibility
and to minimize the amountof required
floor area. Wood paneling, a material
not often in use at the time, was exten-
sively employed because of its visual
appeal, as well as for its lack of pro-
nounced resonant frequencies. Flo-
rescent lighting in flush-mounted fix-
tures were in use throughout for bright,
uniform lighting. Ballast hum, a poten-

The Capitol tower under construc-
tion in 1955.
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tial noise problem often associated with
such lighting, was solved by mounting
the ballasts remotely in an area outside
the studios.

The original floors of the studio were
marked off into sections 13 x 13 tiles
square. The center of each square was
numbered, and atevery recording ses-
sion the position of each musician, mi-
crophone and divider wall was marked
out on a scale drawing of the studio,
containing a numbered grid which cor-
responded to the markings on the floor.
Any set-up could then be quickly dupli-
cated by referring to the chart on the
original session.

The studio’s location at the busy (and
famous) Hollywood and Vine intersec-
tion required extensive measures to iso-
late the studios from environmental
noises. To achieve this necessary isola-
tion, the outer studio walls were con-
structed of concrete ten inches thick.
Within this shell, another isolated room
(one of the earliest floating designs),
with a one-inch air gap separating the
outer and inner studio walls was built.
Using this floating technique, acousti-
cal components were fastened to, but
decoupled from the outer steel studs by
specially designed clips. The inner walls
then rested on a floor which floated on
a rubber tiled 3-inch concrete slab.
This upper slab floated upon a layer of
cork which rested upon a final con-
crete foundation slab six inches thick.

Movable wall splays were mounted
on the walls throughout the three stu-
dios. These splays, along with the ceil-
ing splays, were angled out 15° from
the walls to eliminate large parallel sur-
faces and to create a more diffuse, uni-
form sound. Each wall splay consisted

of two 10" x 3%’ birch, veneered ply-
wood panels 2%-inches thick. These
splays were adjustable and could be
made acoustically “hard” or “soft,” the
soft side being covered with an acous-
tic tile. The total reverberation time of
each studio could then be controlled
by the positioning of these splays. The
resultant concept was that controlled
variable acoustics, while keeping re-
verberation times down to between
one and one-half second, would permit
the recording of a wide variety of mu-
sic. This allowed control over the room
sound, while maintaining low levels of
microphone leakage, a concept central
to the multi-track studio design of today.

THE REVERBERATION CHAMBERS

The Capitol Tower Studios represent-
ed a milestone in the transition from the
monophonic to the multi-track studio
era in the United States, and today, it
still serves as a world-class recording
facility. One of its most prominent exist-
ing features are surely the original
"acoustic” echo chambers.

Built under the existing parking lot
surface, these chambers (among the
first to be built) were constructed into
four identical, trapezoid enclosures,
each with a sloped ceiling, assuring
that no parallel surfaces would exist.
They were constructed of reinforced
concrete and employed sound-proofing
techniques similar to those used in the
studios themselves. The inner walls of
the echo chambers were surfaced with
two layers of metal lathe and plaster,
each 3-inch thick, giving them a
strong, reflective surface.

Late in 1959, Studio A was modified
for the production of stereophonic
recording. The mixing console accom-
modated up to 14 microphone inputs
and allowed the simultaneous record-
ing onto mono, stereo and 3-track for-
mats. In the transition to stereo produc-
tion, the reverb chambers cited above
were subsequently converted to pro-
duce stereophonic reverberation. This
was accomplished by installing a divid-
ing wall inside each chamber. These
dividers allowed the two-channel mate-
rial to be fed to loudspeakers located
on each side, with the reverberation
being picked up by a pair of micro-
phones (originally RCA 77s). The best
results were obtained with an almost
complete division between each cham-
ber, with a gap of a little over a foot left
from the ceiling, allowing for a natural
leakage to travel between the left and
right sides.

Today, these chambers are still con-
sidered to be some of the finest natural
chambers ever built, and are not only
in demand by Capitol Studios, but are
rented out to other studios in the Los
Angeles area through the use of equal-
ized telephone lines. | |
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BATTERY SOUND

by Brooke Comer

Mark Freedman’'s home studio, Bat-
tery Sound, reflects two main objectives:
his desire to compose in a studio of his
own, and ais interest in the possibulities
of futuristic technology that will enhance
his composition technique. Located in
a high rise building in downtown Man-
hattan, a block south of the World Trade
Center, Battery Sound services Freed-
man's needs, as well as those of his
clients.

"] hated to rent it out atfirst,” he says,
“but the exposure | get from clients is
definitely beneficial. I've been turned
on to some great musicians and learned
new engineering techniques.” (Freed-
man engineers his own projects while
Erik Liljestrand mans the board for cli-
ents.) "] built the studio because it you
want to be a composer today, you have
to be involved in technology. If you
want to compete, you must have the
equipment This isn't the early '70s,
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when you could pick up a guitar and
walk into a record company and walk
out with a contract.”

A pianist since childhood, Freed-
man's keyboard proficiency made him
asynthesizer enthusiastin the early 70s,
long before the electronic music era hit
full force. "When [ was at City College
in ‘75, you had to go to Queens if you
wanted to take computer music. You'd
work with Charles Dodge on the main-
frame computers and it took two or three
days to hear back what you'd punched
in.” The studio of the future, Freedman
predicts, will be composed of a keyboard,
a TV screen, and a small mixing board.
“That's where we're going,” he says.
"Six years ago | envisioned this kind of
room, and that's what ['ve been gearing
up for ever since.”

Freedman began aiming for a com-
puterized studio when most of his col-
leagues were still popping strings and
getting a snare sound with a drumstick.

I heard electronic music for the first
time in a church in England,” he recalls.
"t was one of those little English synths
with pins that are still around. I thought
it was perfect. When I got back to New
York, I took a course atthe New School
in synthesizers and fell in love. When |
finally got one of my own, [ spent virtu-
ally a year in my room. [ also ran the
electronic music lab at City College,
and it dawned on me then that [ might
be a great songwriter but [ might never
make any money doing it. However, |
cauld build a studio and earn anincome
running it. | already had a 4-irack stu-
dio ir my bedroom, and that was the
beginning of Battery Sound.’

When Freedman found the site for
Batery Sound, it was literally raw space.
"I had to take a dull bibliography course
for my Masters in composition at City
College and used it to my advantage,
by selecting texts on the subject of build-
ing a recording studio,” he says. "l spent

—PAGE 160
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The new audio control room at Tele-Image

PHOTO: CHAS McGRATH

I\/IULTI—TRACKING IN THE EDIT SUITE

PREPARES

80

STEREQ T'

DALLAS' TELE-IMAGE

by Russell E. Berger Il and
Charles Chiles

Impressive growth in the Dallas area
media market is no surprise considering
the healthy economic environment. By
investing $6.3 million in a new 32,500
square foot Dallas Communication Com-
plex facility, the Tele-Image video facili-
ties company has made a big beton fu-
ture market growth.

Traditionally, the careful mixing of
synchronous audio to the edit master's
two audio tracks is a vital and necessary
part of the edit process. Quality produc-
tions often require time consuming atten-
tion to the details of audio during edit-
ing. When the finished product was to
be monophoric and of modest fidelity,
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this was reasonable. With the anticipat-
ed demand for high fidelity stereophon-
ic or SAP (second audio program) pro-
duction, the appropriate quality and
efficiency can only be found with the
use of synchronous multi-track record-
ing. Four-track recording is sometimes
adequate in monophonic work. But in
stereo production we can easily visual-
ize two channels of music, a channel of
SFX, a channel of dialog, one channel of
voice-over, and a channel of code. That's
six channels and we haven't gotten fan-
cy. Eight or more tracks seems an obvi-
ous reqguirement.

With the introduction of the multi-track
recorder into the edit suite, a simplified
transfer process from the video tape orig-
inal sources can be accomplished with-
outimpeding the visual editing process.
The 8-track tape then bridges the gap
between edit suite and the power of the
audio suite. From the client's point of
view, this has a number of advantages:

(1) Cost savings can result, Critical
audio decisions can be postponed until
later, thus speeding up the editing proc-
ess. This saves the client expensive vid-
eo edit room time. And since an audio
suite can cost as much as 40 to 60 per-
cent less than the edit suite time, this is
significant. This dramatic shitt in costs
implies that in many instances even
modest amounts of audio decision-mak-
ing in the edit suite is unwise.

(2) Quality isincreased by avoiding
use of videotape audio tracks when they
are required as an interim medium.
And the costs of transters of interim
mixes to a multi-track are eliminated.

(3) Eliminating unreviewable pre-
mixing during the edit session increas-
es quality and creative control.

(4) Specialized audio processing and
computer mixing bring greater cost effi-
ciencies and larger creative potentials.

(8) A scientifically engineered acous-
tic environment for accurate sound per-
ception will increase their product's qual-
ity and consistency.

(6) Synchronization of additional
sweetening tracks (say 24 tracks) is eas-
ily facilitated.

Acoustics and Construction
Beyond the extensive array of power-
ful audio and video production equip-
ment, which we will not concentrate on
in this article, there are several features
in the design and construction of the
Tele-Image control room that character-
ize this room as a unique advancement
in applied acoustic technology. Many
of the requirements set forth in the initial
performance criteria presented difficult
obstacles for the design and execution
of the construction. Here are some of
the major criteria used in planning the
facility. Following each is a brief discus-
sion of its associated problems, selected
solutions, and results of application.
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A video facility
is never finished
in terms of wir-
ing and inter-
connect—it is in
a continual state
of modification.

1. Accurate, deep bass response to sup-
port synthesized bass.

Working in the past with remodeling
upgrades on existing control rooms, we
have discovered that one of the primary
contributors to poor bass imaging is
"loose,” “flimsy” construction. Construc-
tion which may seem to be solid is often
found to be resonant at lower frequen-
cies. This radiates sound back into the
room, late in time (out of relative phase)
and spectrally aberrated, only to com-
bine with the direct sound and convo-
lute the amplitude response at the mix
position.

Tight, solid bass is best achieved with
stiff, massive construction that will sup-
port the bass frequencies and turn them
back into the room. All the sound criti-

FIRST TIME.
ANYTIME.

TEF" System 12 means pinpoint accuracy
in acoustic analysis. Even in the presence of

Other NOISC. TEF System 12 determines areas of reflection or
origin within parts of an inch. With this increased accuracy and the ability
to document your work, you'll be able to reduce costly call-backs by as

muchas 75%.

TEF System 12 also utilizes Time Delay Spectrometry (TDS), a test
technique that ignores ambient interference. That means you'll spend less
time waiting for a quiet measurement situation and more time scheduling

new jobs.

TEF System 12 is actually a portable measurement system with a
complete range of displays that allow analysis of phase, frequency and time
characteristics independently or in combination with each other. The TEF
System I2 also has measurement storage capabilities. You get all the tools
you need to present your clients with an accurate, proof-positive analysis.
And, you can get the TEF System 12 starting at less than $10,000.

To find out more about the first time, anytime acoustic analyzer, call

or write.

1718 W, Mishawaka Road, Elkhart, Indiana 46517 « (219) 294-8300

Circle #033 on Reader Service Card
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Tele-Image’s Edit A.

PHOTO: CHAS McGRATH

cal Tele-Image walls are comprised of
grout-and-sand-filled concrete block.
This type of construction offers excel-
lent, predictable results at low frequen-
cies. With masonry construction, how-
ever, extra care and thought are re-
quired to assure a good airtight seal,
especially when employed in a geome-
try as complex as that of a control room.

Deep bass is as much a function of
volume as of anything else. The Tele-
Image control room commands a foot
print of some 25 feet by 28 feet with a
ceiling heightthat averages 13 feet pro-
viding an effective volume of some 9,100
cubic feet.

Anotherimportant aspectis to assure

that the monitor speakers are decou-
pled mechanically from the building
structure. This insures that vibration
from the cabinet will not excite the struc-
ture so as to radiate sound into the listen-
ing position and will help reduce the
transmission of sound through or around
partitions into sound critical areas. To
accomplish this, a 2,000 pound inertia
base was constructed out of steel and
concrete and mounted on 3-inch deflec-
tion, open, stable, steel springs. The iso-
lation system is designed to perform
with changes in mass loading of some
175 pounds, allowing Tele-Image to
change monitors as the technology pro-
gresses or their clientele dictates.
2. An increasing amount of the music
performance work is done in the con-
trol room; therefore, a large area must
be assigned for keyboards and the com-
fort of the client.

Several aspects of the room must be
addressed because of this one require-
ment. The keyboard and client areas
want to be in an area of good listening;
the machines and effects should be
readily accessible, but not in the way;
the monitors must be able to perform
into this large space at the levels re-
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quired by even the most demanding
engineers. Video monitors for console
information and production program,
along with large screen projection,
have to be provided while still allowing
a view into the studio.

A special geometry was employed
to maintain a large mix area, keyboard
position, and client location that is free
from early reflections that would com-
bine with the direct energy from the
monitors. It has been demonstrated on
numerous occasions that when the
direct sound source is combined with
short delayed reflections, the ampli-
tude response is convoluted. A combi-
nation of this geometry along with
appropriate absorptive materials effec-
tively eliminate these effects, providing
more natural reproduction of both
speech and music. Another benefit of
this combination is an increase in the
size of the normal "mix position” of a
few feet square to a “mix area” some
six feet wide by eight feet deep.

Absorptive materials are distributed
throughout the room to control any late
specular reflections from entering the
mix position. The considerable late
energy that does arrive throughout the
listening area is highly diffuse, spread
evenly over time, and is some 15 dB
lower in energy than the direct sound.
Multiple density glass fiber board was
used to achieve a high change in im-
pedance for sound striking the absorp-
tive surfaces at a high angle of incidence
(grazing incidence). As evidenced from
the picture of the control room, the dif-
fusing elements selected for Tele-Image
are reflection phase grating diffusers in
a quadratic residue depth series made
by RPG Diftusors, Inc. A smooth transi-
tion from soft to hard is observed; diffu-
sive areas allow a gradual change in
acoustical impedance from the monitor
area into the listening areas. The result

is more natural-sounding program mate-
rial throughout the room.

At the November '85 Acoustical So-

ciety of America meeting, Jack Wright-
son presented a paper concerning the
effects of reflected energy on imaging
in control rooms. The idea was to im-
prove stereo imaging, front-to-back
depth relationships and localization, not
“increase” them. A proper balance of
direct and reflected sound will allow
more accurate judgments of the quan-
tity, character and quality of ambience
on prerecorded material, sounds from
the studio, or by electronic means.
3. The room must be capable of ex-
treme dynamic range—from low-level
background sounds to loud transient
material.

A target noise criteria was NC-20 for
the control room. The culprits which
want to deny you your quiet room are
many: cooling fans in rack equipment;
vibration from mechanical systems;
structure-born sounds; plumbing noise;
HVAC supply grill noise; damper noise
for regulating the air flow; low frequency
rumble from fan blades and motors
through the air returns; and loud adja-
cent functions which leak around and
through doors, walls, ceilings and floor
structure. As you can see, the list is
formidable and we are just scratching
the surtace.

However, the completed room tested
at an extremely quiet NC-15, right at
the threshold of sensitivity of many of
the best pieces of test equipment. This
level is achieved with all the recording
equipment running. It should be noted
that the tape machines are housed in
alcoves that serve to reduce their noise
as well as to act as a HVAC air return
plenum. The heat from these machines
is extracted before it can affect the ambi-
ent temperature of the room. On those
occasions when the machines are need-
ed in close proximity to the console,
they can be tethered from the alcoves
to virtually anywhere out in the room.

Tele-Image has implemented some
of the finest in up-to-date speaker tech-
nology: monitors using all cone and
dome drivers. Their selection is based
on preference of the monitor's natural
openness and smooth top-end. Specif-
ically, the tweeter and midrange have
power-handling capability of 800 and
1000 watts RMS respectively. The sys-
tem is a four-way, quad-amped system,
powered by more than 3500 watts per
side. The monitors reproduced levels at
the mix position of 132 dB with broad-
band pink noise as a source (measured,
[ might add, with hearing protectors
securely in place!). This should satisfy
the most demanding starship captain!

So, with the combination of the ex-
tremely low noise threshold and the in-
credible output capabilities of the moni-
tors, the room has an eftective acoustic
and electroacoustic dynamic range eas-
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Master control at Tele-Image

ily fulfilling today's digital recording
reguirements.

4. Maximum flexibility and quality in
the equipment interface.

Although the console Tele-Image
selected is possibly more than they
need, SSL is one of the most flexible,
popular, well-engineered, and prest-
gious consoles available. This console
will be called upon to interface with four
video-editing suites, and handle its own
audio production work as well; there-
fore, the interconnect is critical.

A video facility is never finished in
terms of wiring and interconnect—it is
in a continual state of modification. Be-
cause of this, a special wire-labeling sys-
tem was developed for marking each
end of every wire in the entire facility.
These labels describe 1) the type of
signal in the cable; 2) where each end
terminates; 3) refers to the tech com-
puter data-base which holds informa-
tion regarding how many cables are in
the bundle; 4) how long the cable is
and; 5) the paths through which the
cable is routed—a seemingly endless
maze of wire ways.

Gepco cable was spec’ed through-
out the facility for all low and intermedi-
ate audio wiring because of its excel-
lent performance. For those who are
unfamiliar with Gepco cable, it is a
multi-core construction, with two con-
ductors and a foil-wrap shield configu-
ration. The two conductors and drain
wire are the same gauge foreasy punch-
blocking. The insulator is a high-tem-
perature PVC, avoiding the problem of
having the insulator “skin back” dur-
ing soldering. Each of these two con-
ductor/shield pairs is covered in a
pure PVC jacket that is pre-numbered
and bundled into a group. This entire
group of cables is then wrapped in foil
with a 14-gauge drain wire and covered
in another jacket of pure PVC. One of
the many benetits this low-capacitance
cabling offers is physical and electrical
isolation from its neighbors. Another is
that it allows easy implementation of a
Faraday shield since each cable group-
ing is encased in a 100 percent shield
which is covered with a non-conductive
jacket. Gepco cable also lays well.

Our tests, both in listening and by
instrument, show that we met the goals
set forth in the criteria. The Tele-Image
staff and, more importantly, their clients
indicate the rooms fullill a much more
important criteria: They like the sound.

[ ]

Russell Berger is an acoustical
designer with the Joiner-Rose
Group, Inc., in Dallas, and Charles
Chiles is audio consultant at
Tele-Image.
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f you're in video production, you
know that your business is changing

as never before. Not only are new
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INTERNATIONAL UPDAIE:

SSL Confirms Digital Research

Colin Sanders, founder and manag-
ing director of Solid State Logic, has an-
nounced plans for a major expansion
of the company's international head-
guarters at Oxford, England, and con-
firmed rumors that SSL is engaged in
an intensive digital research and devel-
opment program. SSL will move its ad-
ministrative, research and training cen-
ter from Stonestield, where the company
has been based for the last 15 years, to
a new site in the nearby town of Wood-
stock. "Early next year, we will break
ground there for our new production
and test facilities, for additional class-
rooms and control rooms, for our new
computer center, and for additional re-
search and listening rooms,” Sanders
said.

Turning to the future, Sanders con-
firmed that SSL has been quietly en-
gaged in digital research for the last
several years at Stonesfield, and the
program will accelerate as the company
moves to its new site. "The goal of this
research is an entirely digital SSL Stu-
dio System,” Sanders explained. "I has-
ten to add that this is not a product
announcement. We are not yet taking
orders forthe system, nor can I confirm
exactly when it will be available or what
it will cost.” However, Sanders did re-
veal that the SSL Digital Studio System
will be based on a proprietary 24-bit
digital audio processor, incorporating
integral audio storage and editing ca-
pabilities.

Palast der Republik Goes Meyer
Autograph Sales Ltd,, exclusive Euro-
pean Distributor of Meyer Sound Inc.
speaker systems, announces a contract
to supply the single largest Meyer Sound
system in the world to the Palast der
Republik in East Berlin, supplied through
Autograph'’s West German dealer, Jur-
gen Dudda. The Palast der Republik is
a major center for multi-cultural events
such as festivals and concerts, and is
reqgularly used for radio and television
broadcasting. The main hall has a max-
imum capacity of 5,000 people, but can
be configured with telescoping and mov-
ing walls for a variety of applications.
The Meyer Sound system is being
installed as part of an upgrade of the
Delta Stereophony system first installed
in the large hall in 1976. This system,
detailed in an AES paper presented at
the 65th convention in London, provides
true direction and distance perception
in large halls through the use of sophis-
ticated signal processing and multi-
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speaker positions.

The new speaker system incorporates
up to 70 UPA-1A reinforcement loud-
speakers with M-1 controllers. Also sup-
plied are 18 USW-1 subwoofers, 8 UM-
1A stage monitors, and 8 UPM-1 delay
loudspeakers, all with their associated
control electronics. The racking system
incorporates standard Autograph racks
and Daub 500C power amplifiers, sup-
plied by Jurgen Dudda.

Munro and MBI Join Forces

MBI Broadcast Systems and Munro
Associates have joined forces to offera
uniguely comprehensive service to stu-
dio operators. Andy Munro, formerly
with Turnkey Two and now managing
director of Munro Associates, special-
izes in the acoustic design and mea-
surement of studios utilizing a TEF 10
computer based analyzer. Munro Asso-
ciates also provide architectural serv-
ices carried out under standard RIBA
terms of engagement.

Both MBI and Munro Associates have
a healthy track record of successful proj-

new line-up.

ects, and the two companies enjoy good
reputations in their respective fields.
They still remain separate, but by com-
ing together, the companies offer a com-
bined service ranging from the archi-
tectural and acoustic design of the stu-
dios to the technical commissioning of
the equipment.

New Trident Plant Opens

Due to increased production require-
ments, Trident Audio Developments Lid.,
the mixing console manufacturers, have
moved to new and larger premises still
based at Shepperton, Middlesex. The
new address is: Trident House, Rodd
Industrial Estate, Govett Avenue, Shep-
perton, Middx, TW17 8AQ. Telephone:
Walton-on-Thames 224665, or Telex
881392 TRIMIX G.

Commenting on the move, manag-
ing director Malcolm Toft said, "With
the launch of our Series 65 and Series
75 consoles coupled with the restruc-
turing of our American office, sales have
increased to the point where we could

—PAGE 175

With the opening of the new Studio 4, CTS Studios in Wembley,
England, is now offering a dedicated electronic music recording, mix-
ing and overdubbing facility. This synthesizer suite, designed by East-
lake Audio, is made up of an isolation room and a large control room
area housing an extensive range of permanently installed synthesiz-
ers. Fairlight CMI with MIDI/SMPTE, Linn 9000, Prophet-T8, Wave
2.3, Oberheim Matrix-12, Yamaha DX7 and TX816 are included in the
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SARK

SCORING
COMPUTER AGE

Alan Oldfield and John Parker

by Jane Greenstein

Veteran musicians and composers
John Parker and Alan Oldfield have
created Parkfield, a sourdtrack com-
posing and scoring company based in
Studio City, California. While sound-
track companies seem to be springing
up overnight, with brash young musi-
cians attempting to cash in on sound-
track fever, Oldfield, 49, and Parker,
58, have years of experience behind
them. Now they are carefully delving
into their partnership, using the new
Synclavier Il the highly advanced dig-
ital synthesizer which acts as a 32-
track recording studio.

Oldtfield, a keyboardist who has had
the distinction of performing and arrang-
ing for a number of Motown artists as
well as having his own compositions
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played by the Royal Philharmonic of
Landon, holds a PhD in music theory.
Parker, a jazz trumpeter who currently
writes the music for the TV show
Trapper John, has a long history of ccm-
posing film and TV soundtracks, but no
academic training.

Parker believes that he and Oldfield
complement each other with their dif-
ferent backgrounds, balancing ore's
weakness with the other's strength.
Neither had worked with a partner pre-
vious to this collaboration.

“I realized at the time I met Alan how
limited my knowledge of synthesizers
and electronic music was, and I really
needed a crash course,” says Parker. [
got that from Alan. In the process, |
learned to write more stuff for what he
could do and began emphasizing syn-
thesizer music as time went on. Atone

IN THE

point we began to see we had a lot in
common, and the combination of us
made a plus and minus. [ could do the
stuff he couldn'tdo and he could do the
stuff I couldn’t do. We just kind of fit
together.

“His knowledge of electronic music
and the structure of music is stagger-
ing,” continues Parker. “The things that
I doinstinctively he does from a base of
preparation and study. He's got a lot of
left brain stuff going, and I've got a lot of
right brain stuff going and his brain
and my brain form a formidable force.”

Parker, tall with gray hairand a mus-
tache, and Oldfield, short with white
hair, beard, and a mustache, make a
curious pair. Oldfield, though far from
stuffy, is quite the scholar of the duo,
answering questions as if he's prepared
a lecture prior to the interview. Parker
approaches matters with spontaneity,
and speaks of the pair's approach to
music in psychoanalytic terms.

“Half of the process is technical and
half of it is creative,” says Parker. "We
are guided by our knowledge of what
is appropriate. So the conduit of what's
appropriate leads us to the technical
aspectas well as the creative aspect. Ir.
other words, we draw on that part of
ourselves over here on the left side of
the brain, and that taps into the creative
flow. It is our creative, spiritual feeling
of what would be terrific coming from
our talents and our technical ability of
knowing how to produce that, and pos-
sibly third, the knowledge of what's
appropriate dramatically through our
experience in film.”

Parker, a native of St. Paul, Minne-
sota served as musical director for the:
Arthur Godfrey Show in the early '60s
and went on to score two Robert Young-
sonfilms, Laurel and Hardy's Laughing
Twenties and The Further Perils of Lau-
rel & Hardy. As a freelance arranger,
he has worked with Sammy Davis Jr,
Connie Francis, and Ray Charles. The
bulk of his work has been in television.
He has composed soundtracks for a
host of TV dramas, including Gun-
smoke, Medical Center, Police Woman,
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Hawaii Five-O, and Dallas.

Oldfield, a Nebraska native, began
playing piano at age 5. He later attend-
ed San Diego State University, UCLA
and North Texas State University, where
he received his PhD. He also studied in
Paris with Aaron Copeland’s teacher,
Nadia Boulanger. Oldfield helped cre-
ate one of the first electronic music labs
at North Texas State University 15 years
ago, working with early Moog equip-
ment. He taught composition, jazz, and
music theory at Southern Illinois Uni-
versity, where he continued his exper-
imentation with electronic music. Addi-
tionally, Oldfield has scored a number
of documentaries. He has performed
on recordings by such artists as Barry
Manilow, Rick James, and Thelma Hous-
ton and has arranged and conducted
music for Helen Reddy, Thelma Hous-
ton, and the Fifth Dimension.

Parker and Oldfield met last year ata
restaurant in Santa Ana, California
where the two were playing. They
formed Parkfield in September, 1984,
and currently collaborate at Oldfield's
converted garage in Studio City, where
ahorde of electronic keyboards, includ-
ing Roland, Yamaha DX7, Oberheim,
Moog and the Synclavier II are kept.

Parker and Oldfield praise the Syn-
clavier 1I, manufactured by New Eng-
land Digital, as the piece of equipment
that has revolutionized modern com-
posing. Capable of sampling sounds
and reproducing them electronically,
the unit consists of a synthesizer and a
computer terminal with a keyboard
attached. A printer prints out the score,
which is stored on floppy disks. Among
other nifty functions, the Synclavier II
enables a composer to perform on the
synthesizer keyboard, transfer the tune
to the terminal in a readable format
and edit it note by note.

"You can do composition on the key-
board to instruct the instrument to do
different things,” Oldfield says. "I don't
haveto play it, | canjust tell the compu-
ter to make a change. Another spectac-
ular option this particular instrument
has over a lot of them is you can sit at
the typewriter and create sounds and
combinations that would maybe not be
impossible, but so close to impossible
to play, that you may as well forget
about it in a normal type of scoring
session when you goinand have three
or four hours to record so much music.

"There’s nothing out at this point that
can do all those things with the ease of
the Synclavier II. If we wanted to com-
pose a piece where we wanted to use
an orchestra as well as these instru-
ments, we could put all the information
on a floppy disk and haul the computer
to a studio where the orchestra is, put
the floppy disk in and away it will go,
right in sync with the orchestra. You

“You listen to a lot
of the music in TV
or films and you
hear a lot of the
kinds of music
that has to do with
regular, fast
pulsations. One of
the reasons that’s
happening is
synthesizers.”

can put most of a 40- or 50-minute film
score on three or four floppy disks.”

"It is capable of running and operat-
ing other instruments,” Parker adds.
“All these instruments become its
slave. It directs its own orchestra, liter-
ally and figuratively.”

Parker and Oldfield have witnessed
the burgeoning computer age, and find
themselves constantly adding on to
their instrument collection, which in-
cludes almost a dozen keyboards. Old-
field takes a philosophical approach to
the industry, perceiving the growth in
electronic music as part of the “"baby
boom” in advanced technology.

"One reason that technology is
changing is the change that's going on
in society,” says Parker. "We're into, as
Naisbitt said in Megatrends, an ‘infor-
mation age.” We're sort of dealing with
the information in a way, and the soci-
ety has changed music into a high-
tech kind of thing.

"You listen to a lot of the music in TV
or films and you hear a lot of the kinds
of music that has to do with regular, fast
pulsations, a lot of regularity. One of
the reasons that's happening is synthe-
sizers. They are able to do things with
such precision and regularity that you
can't create that any other way. Whatis

occurring more and more in the chang-
ing technology is that it is possible to
interconnect instruments. It is very
easy to send the information from, say,
the DX7 to any other instrument that
reads and understands computer num-
bers. It's becoming easier to go to a
recording session, and a composer is
now able to write a series of sounds for
someone to play that four or five years -
ago would have taken three, maybe
four, players to create.

"This technology is moving at such
an incredibly high speed,” Parkersays.
" took a course in electronic music ten
years ago, and it was like the Stone Age
compared to now. Year by year, month
by month there are things coming out.
The equipment gets better and the
prices go down. [ paid $4,000 for a
Prophet 5 synthesizer five years ago.
That synthesizer today is worth about
$1,800."

Although Parker and Oldfield have
spent most of recent years scoring TV
shows and documentaries (Oldfield did
the soundtrack for the documentary
No Guts, No Glory aired this past sum-
mer), their plans include television,
films, records and, if possible, live per-
formances with their entourage of syn-
thetic sidemen.

"Financially, working in television is
better because of the royalties,” says
Parker. "You're able to write more in TV
because there are more opportunities
than you have with films. TV involves
more speed. [t reaches a wide audience
and therefore tends to be run-of-the-
mill and doesn't give a composer a lot
of room for experimentation. The way
we work is ideal for TV because it's not
tremendously time consuming. By the
same token, we aspire to do feature
films. Films are more varied and
challenging.”

"In one respect, it's more enjoyable
to do work on feature films because
generally there’s more music,” adds
Oldfield. “The music has more of a
chance to develop, and in films, if it's a
good film, there's more of a chance for
a subject to develop.”

And, of course, Parker points out that
there’'s always the possibility that a
soundtrack can become a hit record.

Parker and Oldfield are currently
creating and recording an album of
synthesizer, jazz and contemporary
music. They hope to use the album to
solicit soundtrack work. "Our goal is to
score shows right here in this studio,”
says Parker.

Parker and Oldfield also have be-
come investment partners. They're not
sure what they want to invest in, but
Parker’s sure it will be something with a .

high risk.
"We're going to be a menace”
Parker says with a smile. [ |
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JBL 5547/5549 Equalizers

Providing improved headroom and lower noise than con-
ventional integrated-circuit gyrator designs, the new JBL
5547 graphic and 5549 room equalizers use a new solid-
state hybrid to synthesize the inductor in the LC circuit.
Both units provide minimum phase shift consistent with
amplitude respornse, and smooth minimum-ripple combin-
ing action over the entire control range.

The 5547 has 30 third-octave bands centered between
25 and 20k Hz, with 12 dB boost or cut available. The 5549
provides corrective room equalization and a 0-15dB cut-only
range. Both models incorporate high- and low-frequency
end-cut filters. Additional features include 45mm throw
slide controls, with center detent on the 5547, an EQ
bypass switch that facilitates before-and-after comparisons;
a hardwire bypass with power-off; and a delayed turn-on
that precludes power-on-thump. Ground loop isolation is
provided by means of a chassis-ground to audio-ground
barrier strip jumper.

Circle #137 on Reader Service Card

Turbosound Phase Checker

Turbosound Inc., of New York City, have introduced the
TPC-1151 phase checker, a two-piece, pocket size unit
designed to facilitate the proper connection of multiple
cabinet speaker arrays. Tne set consists of a full-range
pulse generator and a separate pulse detector which has a
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female XLR jack and a built-in microphone. Green and red
LEDs indicate in-phase or out-of-phase (negative polarity)
conditions. According to the manufacturer, the TPC-1151's
proprietary circuit design allows a far more accurate and
consistent reading of acoustic phase and polarity with its
built-in microphone than previously available devices of
this type.

Circle #138 on Reader Service Card

DCODE
(") HOLD

TC1

Dcode™ TC-1 Time Code Reader

The Dcode TC-1 from Denecke, Inc. (North Hollywood,
CA) is a low-cost time code reader for general film and
video applications. In motion picture applications, using
time coded film dailies, editors can use the TC-1 to assist in
syncing dailies, making high-speed searches, logging, and
keeping accurate time-date records of the actual production.

The TC-1 reads SMPTE or EBU time code from 1/10th to
15 times speed in both forward and reverse from VTRs,
VCRs, film editing machines and film synchronizers. When
transferring Ya-inch tape to mag film, the unit reshapes
code, and simultaneously displays code and generates
60Hz sync pulse at 24 and 30 fps. The unitis compact (1.6 x
6 x 5 inches, 1.5 lbs), and parallel port for a computer
intertace is optional.

Circle #139 on Reader Service Card

Audio-Technica ATM33R

Exhibited at the October AES Show in New York City,
and now available, the ATM33R from Audio-Technica is a
low impedance, phantom-powered unidirectional condens-
er microphor.e designed for recording, broadcast and sound
reinforcement applications. According to the manufac-
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turer, the microphone's response, which covers a frequency
range of 30 to 20,000 Hz, is described as smooth overall,
with a moderately rising high end. The body is seven inches
long and weighs 4.75 ounces.
Circle #140 on Reader Service Card

Crown Battery Phantom Supply

The Crown PH-1 is a single-channel, transformer-isolated,
phantom power supply operating on two 9V batteries. It
supplies simplex phantom powering for the Crown PZM®
or PCC® series microphones. The PH-1 also will power
other condenser microphones that operate on 18 volts or
less, simple powering. Supply voltage is +18VDC on pins 2
and 3 with respect to pin 1 of the input connector.

Since the PH-1 includes a high-quality 1:1 isolation trans-
former, the output of the PH-1 can be unbalanced withoutill
effects. The rugged steel-and-aluminum chassis and XLR-
type connectors help the PH-1 withstand the rigors of daily
professional use. Suggested list price is $49.95.

Circle #141 on Reader Service Card

oNnoo

(615) 890-3222

Volunteer Recordv

LinnSequencer

Linn Electronics of Tarzana, California, have introduced
the LinnSequencer, a 32-track MIDI keyboard recorder
capable of storing up to 100 sequences in non-volatile
random access memory. Each sequencer track can be
assigned to any of 16 MIDI channels, allowing the user to
play up to 32 musical parts on 16 different synthesizers
simultaneously. The unit can also be used as a centerpiece
to control a number of instruments from a single keyboard,
and one orall tracks can be transposed at the touch of a key.
Other features include a real-time erase function for fast
editing, timing correction, a 32 character LCD display with
“help’ mode, optional 3.5-inch disk drive with over 100,000
note capacity, standard data cassette interface, and tempo
entry in: beats per minute, frames per beat (at 24, 25, 30 fps
or drop frame), or by tapping quarter notes on the “tap
tempo” button.

With an operating system comparable to the Linn 9000's,
the LinnSequencer can be connected to a wide variety of
MIDI-compatible gear and is priced at $1,995 with disk
drive and $1,295 without. A remote control unit is optional,
as is SMPTE time code synchronization capability.

Circle #142 on Reader Service Card

Sony PCM-1630

The Sony PCM-1630 gigital audio processoris an updated
version of their industry standard PCM-1610 unit. Accord-
ing to the manufacturer, the 1630 uses newly developed
analog and digital filtering techniques, resulting in a signif-
icant improvement in audio quality. Fully compatible with
the PCM-1610 format, the 1630 offers the same 16-bit linear
quantization and switchable sampling rate (44.1 or 44.056
kHz), dynamic range of over 90 dB, harmonic distortion

(615) 244-3535

Pressing, Inc.

1142 Haley Road, Murfreesboro, TN 37130

p—— At VOlunteer

Record Pressing

We Can Guarantee

1. Superb Quality
Products

2. A Short “Turn-
Around” Time

3. Personal Services From
Our Saies Division

With Our Success Comes

o State-of-the-Art
Technology

e Electro Sound Series

8000 Duplicator
with HX Pro

Complete
manufacturing
of quality
albums, singles,
and cassettes.

If Your Project Is =

* Albums

* Singles

* Cassettes
* Mastering
* Plating

* Labels

* Artwork

* Typesetting
* Printing

* Fabrication
* Posters

* Other Graphics

We Can Deliver!
At Volunteer we all strive for the quality that will guarantee you to be a satisfied customer.

CALL ON US, WE ARE WAITING TO WORK FOR YOU!

Circle #165 on Reader Service Card
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under.05 percent and unmeasurable wow and flutter.
Among the new features of the PCM-1630 are peak level
meters with peak hold mode, and an optional RAR (read
after read) board for improved error correction on play-
back. Another option, a digital I/O board, makes the unit
compatible with AES/EBU standards. The PCM-1630 weighs
57.5 pounds—about 25 less than its predecessor—and is
base priced at $19,000.
Circle #143 on Reader Service Card

Dolby XP Series

The XP Series, a new multi-track noise reduction pack-
age from Dolby Laboratories, contains up to 24 channels of
Dolby A-type noise reduction. The XPisidentical in perform-
ance to the SP Series noise reduction introduced by Dolby
in 1981, while improvements in engineering and manufac-
turing permitthe 24-track XP Series to be offered at $14,950.

Among the XP's cost effective engineering changes are a
new power supply and dedicated noise reduction circuit
design, rather than carrier card/plug-in assemblies. The
unit also features detented calibration trim controls, discrete
FET noise reduction control switching, and individual chan-
nel hard-wire bypass, all in 12%-inches of rack space. Dolby
Laboratories will continue to produce limited quantities of
SP units at a price of $22,500 for 24 channels.

Circle #144 on Reader Service Card

Recortec High Speed ACD System

Recortec, of Sunnyvale, CA, has unveiled the Asynchro-
nous Cassette Duplicator (ACD) system, which operates at
©4:1 using a 7.5 ips master and is comprised of a bi-direc-
tional master transportand up to 12 cassette slave/loaders.
A single operator, using the ACD and three slave/loaders
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can produce 2,000 C-60 cassettes per eight hour shift. The
slave/loaders duplicate the signal onto a feed pancake and
simultaneously load the tape into the shell.

The master transport (available in either Y-inch or Y-
inch tape widths) utilizes reel-to-reel tape handling rather
than a bin loop, and electrical switching between 4-track or
2-track, stereo or monoformats is standard. Vacuum column
technology is employed in both master and slave transports
for constant tension, a tight pack, and long master life. A
basic system (one master, one slave/loader) is priced at
$39,000; additional slave/loaders are $19,500 each.
Circle #145 on Reader Service Card

Nakamichi MR-2 Cassette Deck

Priced at $499, and offering excellent audio performance
combined with features tailored to the semi-pro user and
the real time duplication industry, the Nakamichi MR-2 was
first introduced at the New York AES Convention. This 19-
inch rack mount deck operates in an unbalanced configu-
ration, and both Y-inch and RCA-type jacks are provided
for inputs and outputs. Nominal input levels are -10dBV,
while outputs are continuously variable from -10dBV (316V)
to+4dBm (1.228V) via a rear panel control, so the deck can
be utilized in a high level environment without a step-up
device. Real time duplicators will appreciate the MR-2's
remote control connectors (permitting multiple units to be
operated from a single remote control), and the left/right
“copy out” jacks.

Other features include selectable Dolby B and C noise
reduction, peak level LED metering, memory zero stop, an
“auto-repeat” mode, +6 percent playback pitch control,
dual speed master audio fader, and headphone output with
level control.

Circle #146 on Reader Service Card

Editron 500A

After three years of manufacturing audio post and video
editing systems in Australia, Editron has introduced its line
of synchronizing and editing systems to the U.S. market by
exhibiting at both the AES and SMPTE Conventions, as well
as opening a branch office in West Los Angeles (located at
The Village Recorder Complex). The Editron S500A is a
computer-based system that can control up to 15 audio,
film, or video transports simultaneously (via one central host
unit and a separate interface for each machine).

System features include: the designation of any machine
as master; automatic multi-machine offset calculation; mul-
tiple standard operation—time code, pilot, tacho or quad,
from any machine; event list storage of 999 events; a large

—PAGE 94
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—FROM PAGE 92

video display of operating parameters; a rotary jogger to
position images and scroll through screen information; and
an internal time code generator/reader. The 500A host
computer with keyboard and 12-inch monitor screen is
priced at approximately $10,000; the intelligent machine
interfaces are approximately $3,600 each.

Circle #147 on Reader Service Card

Ampex 672 Music Grade Cassettes

The first in a series of advarced music grade audio cas-
settes for institutional, educational and government users,
Ampex 672 combines high quality tape and shell with
efficient packaging. The cassette is designed to provide an
aftordably-priced tape that can stand up to tough operating
conditions, such as spoken word applications.

Ampex 672 features a high performance gamma ferric
oxide and binder system, and is housed in a new three-
piece cassette shell to insure proper alignment for consis-
tent high frequency performance. The cassettes are also
available in 25 tape bulk trays for high volume handling
efficiency. As a further convenience, Ampex has eliminated
the use of individual hub clips, instead utilizing a single re-
taining rod to secure the hubs during shipment and handling.
Circle #148 on Reader Service Card

Sony CCP-200/202 Duplicator

Educational Electronics Corporation (Inglewood, CA), the
exclusive U.S. distributor for Sony high-speed duplication
products, has announced the availability of the CCP-200/
202 stereo cassette duplication system. The unit provides a
frequency response of 30 to 12 5k Hz, with a better than 45
dB signal-to-noise ratio. Features include: automatic record-
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ing level, short tape detect, soft-touch interlocked controls,
channel selection (A+B or A), auto copy modes, and auto-
matic rewind of master and slave. The add-on CCP-202 two
cassette slave unit allows for future system expansion. Both
the CCP-200 master and the CCP-202 slave carry the
Sony two year guarantee against head wear.

Circle #149 on Reader Service Card
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AEG M-20/M-21 Two-Tracks

Shown at the AES Convention and now available, the
M-20 and M-21 Series of professional mastering recorders
from AEG Corporation of Somerville, New Jersey utilize a
unique amorphous metal head design which, according to
the mar.utacturer, will last as long as the machine itself. The
M-20 line comes in either standard 2-track or center time
code versions, and features include microprocessor control
ot all functions; a six-position locator; programmable and
stored level, equalization and bias alignments for four tape
speeds, with optimization for three tapes at each speed; and
external synchronization.

The M-21 Series recorders have been developed for less
sophisticated applications requiring only two speed opera-
tion, manual audio alignment, and no synchronization capa-
bility. Both the M-20 and M-21 lines are available in a
variety of options and mounting configurations.

Circle #150 on Reader Service Card

Magnetic Storage Indicator

Concept Design, the engineering division of American
Multimedia (Burlington, North Carolina), have introduced a
Magnetic Storage Indicator that is designed to simplify the
side "A" determination of magnetic recording tape. Any
tape fornulation recorded from one to over 200 ips can be
tested in less than a second, with simple “go” #"no-go” indi-
cators informing the user which is side "A”. The MSl is a
compact, cigarette pack-sized unit—small enough to be
fitted on loaders and slitters for quick operator quality checks.
The unit is currently available in the .150-inch cassette
format, and other formats can be ordered.

Circle #151 on Reader Service Card

DARTS: PCM f{or the IBM-PC

Vois Inc. of Endicott, NY, have introduced their Disk Ac-
cess for Real Time Systems (DARTS) software package for
the IBM-PC which, when teamed with Micro Technology
Unlimited's Digisound-16 A/D/ A conversion system and a
Priam hard disk drive, performs high-quality two-channel
digital recording along with some editing capabilities. The
recording time of the system is limited by disk space only,
not the amount of memory in the computer. Priam’s largest
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disk, the Datatower, will hold about 20 minutes of two-
channel, 50kHz sound. The sound files are stored as straight
16-bit linear samples with no data compression or other
coding scheme, making it easy for these files to be accessed
and processed by existing software (such as analysis pro-
grams) or programs which may be written to take advan-
tage of this system.

Digisound-16 is the brainchild of author/computer musi-
cian Hal Chamberlin (Musical Applications of Microproc-
essors) and features selectable data formats (linear 16-bit,
companded 12- or 8-bit), sampling rates (up to 50kHz stereo
plus the ability to accept an external sample clock), and a
32k word sample buffer to simplify interfacing to a compu-
ter. Modular input and output filters are used to accommo-
date the different sampling rates. The DARTS systems sells
for $5,995, which includes the Digisound-16 but not the
computer or disk. —Larry Oppenheimer
Circle #152 on Reader Service Card
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Carrolltronics Multi-Amp 12

The Multi-Amp 12 from Carrolltronics of Berkeley, CA, is
a multi-channel line amplifier in a one-rack space enclo-
sure requiring only five inches of depth. The unit can be
configured as 12 independent gain stages or as a distribu-
tion amplifier with any combination of outputs driven from
common inputs, by selecting internal links. Applications
include amplifying the outputs of cassette machines, syn-

thesizers, and other semi-pro equipment to studio level;
video facilities can benefit by leveling all VCR outputs
before switching. Each channel is provided with unbalanced
l4-inch phone and RCA input jacks, in parallel on the front
panel, screwdriver-adjust gain control, and active trans-
formerless balanced XLR outputs on the rear panel. Gain is
adjustable to a maximum of 20 dB. A 12-channel versionis
priced at $775, and other configurations are available.
Circle #153 on Reader Service Card

o
Mirage Multi-Sampler

The Mirage Digital Multi-Sampler, a new eight-voice,
polyphonic MIDI controlled sampling instrument from En-
soniq (Malvern, PA) features all the sound generating and
sampling capabilities of the Mirage digital sampling key-
board—minus the keyboard. This rack-mountable unit can
be connected to any MIDI keyboard or controller and not
only offers the sounds of actual acoustic instruments, it also
responds to pitch bend, modulation, aftertouch and breath
control effects sert over MIDI channels. Features include a

—PAGE 163

Magical Stereo
EFX.

Poof! We'’ve got a little magic box which will dra-
matically transform your intrinsically mono devices—
digital reverbs, drum machines, and synths—into
pseudo-stereo. The Orban 245F Stereo Synthesizer
has achieved legendary status due to its perfect
stereo imaging with no phase cancellation in mono
when the stereo channels are summed.

Poofi You can aiso add extra tracks to your 4, B,
16, and 24-track machines since the 245F lets you
record certain instruments in mono and spread them
into compelling stereo when you mix. And on stage,
the 245F opens up vast potential for creating stereo
effects from monc instruments.

It’s not Houdini at work—just clever, patented fre-

uency splitting techniques which have delighted
thousands of users over the years. For $399, you can
make a little magic yourself. Contact your local
dealer for a demonstration.

b Orban Associates inc.
OFOQNs:5 5ryant St., San Francisco, CA 94107
(415) 957-1067 Telex: 171480

Circle #042 on Reader Service Card
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ELD-TEST

nations: the APR-5001 Y-inch width full
track mono, APR-5002 V4- and Y2-inch
2-track stereo with center track IEC time
code capability with internal SMPTE/
EBU synchronizer, generator, and auto-
locatordisplay. The 5001 and 5002 are
available in low speed (3.75, 7.5, 15
ips) and high speed (7.5, 15, 30 ips)
versions, the 5003 is available only in
the high speed version. All three mod-
els will accommodate 12%-inch reels,
and are equipped with a monitor speak-
er unit.

Several options are available for the
desk-top recorders: variable profile
stand, remote control, and balanced
transformerisolated inputs/outputs may
all be added in the field. Rack mount

5000 sport conversion and editing scissors must be
APg'ock Dr:;nnm installed at the factory. The APR-5002
and floor stand as supplied for this field

test is priced at $8,000. The APR-5003

Sony
APR-5002

by Ken C. Pohlmann and
John Monforte

The JH-110 series of professional tape
recorders are ubiquitous fixtures in re-
cording and broadcast studios through-
out the world; more than 6,000 JH-110s,
with no fewer than 140 different model
designations, were sold by MCl over a
ten year period. But with Sony’s acquisi-
tion of MCI, and the pressures of tech-
nological evolution, fueled by the grow-
ing availability of digital recorders, the
sun was clearly setting on the JH-110.

The APR-5000 series of recorders re-
places the JH-110; it is manufactured in
the Sony Professional Audio Products’
Ft. Lauderdale facility. The design is
wholly new, and borrows very little from
the JH-110; table-top, rack mount, and
stand placement is available, there are
serial and parallel control ports compat-
ible with SMPTE/EBU networking pro-
tocols, a spot-erase function, a die-cast
transport chassis, and an integral splic-
ing block. There is also a tape counter
with one time code frame resolution, a
manual velocity control MVC), +50%
varispeed, automatic reel size sensing
and microprocessor audio alignments
with non-volatile preset memory.

Configurations
The APR-5000 series has three incar-
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Why arethe best
music cassetles

onthechartsrecordedon
BASF chrome tape?

Here’s why:

BASF chromdioxid provides the following
advantages:

- High output at high frequencies

» Low modulation noise
« Low bias noise

This gives the recording:
» Brilliant sound

- A clean high end

» No background hiss

' and here’s
proof:..
. This chart
shows a
frequency
spectrum (| || | || | ]
analysis Oof = w20 x0m 2 s onien
the studio '/s" master tape
' (15 ips) of part of a record-
ing compared with a
| prerecorded chrome cas-

sette of the same passage
| duplicated at high
speed at 120 us normal
equalization.

The red line shows
the master, the blue line
the cassette. The differ-
| ence between the two

. is negligible.

10 . P TETET

requency Response rel 500 Hz [08)

‘ The world’s
quietest tape.

BASF Systems Corporation
Crosby Drive

Bedford, MA 01730

Tel: (617) 271-4000

Circle #039 on Reader Service Card



with stand is priced at $9,500.

The APR-5002 is packed in a single
box; the deck and meter housing are
separated, and require assembly. Con-
necting cables for uncalibrated send/
returns, headphone send/returns, meter
/status, logic interconnect, and power
must be connected to sockets in the
meter housing. When assembled, the
desk-top deck is 480mm wide, 590mm
deep, and 380mm high, and weighs in
at 91 pounds.

Interfacing and Connections

The APR-5000's back panel contains
numerous connectors including AC
power cord, ground lug, XLRs for audio
inputs and outputs, XLR time code in-
puts and outputs, a 9 pin D-type con-
nector for noise reduction switching,

two BNC-type connectors for test sig-
nal inputs and outputs, a 50 pin D-type
parallel transport remote connector,
and a pair of 9 pin D-type connectors
for serial remote control and tributary
and bus control extension.

The parallel remote connector con-
tains the following outputs: a regulated 5
volt power source, capstan reference
frequency and status lines. Inputs in-
clude: all transport and audio com-
mands, the capstan injection frequen-
¢y, and a direction command. A fader
start command is also available for
broadcast applications. The serial re-
mote connector is designed to be up-
wardly compatible with the SMPTE/
EBU networking protocols when and if
they are established.

AN-2”

“PART OF

THE OVERALL
DIMENSION OF
MY COMPACT
DISC PROJECTS
HAS BEEN THE
RESULT OF THE

Tom Jung, President
Producer/Engineer
Digital Music Products, Inc.

“Recently, | did a project,
Music for Christmas by Keith
Foley, with 9 synthesizers all
MiDl-interfaced together and
fed into the console. The
AN-2 really opened up the
sound and spreaditout . . . it
sounded three dimensional
and very interesting. Anybody

STUDI

that has a synthesizer rack
should have an AN-2.

I have also used the AN-2
on a lot of guitars—makes
them sound great! It's as
useful as reverb itself!”

For the name of your local
dealer call Studio Technolo-
gies, Inc. at 312/676-9177.

_ O ——
TECHNSLOGIES
INC:

7250 NORTH CICERO AVENUE + LINCOLNWOOD, ILLINOIS 60646

Circle #136 on Reader Service Card

Mechanical Design

The APR-5000 series machines do
carry some semblance to their JH-110
ancestors. First, there is an autolocator
and a servo controlled tension system.
These are now common among record-
ers designed today, although the JH-
100s pioneered the concept. There is
alsoan "MVC,"” or manual velocity con-
trol, which allows simplified searching
and cueing of the tape or, alternatively,
controlled speed and tension in fast
wind modes. This provides a smooth,
even packing of the tape for storage.

The tape path also shows some simi-
larity to the older machines. A non-mag-
netic ceramic capstan shaft is used. The
head block contains the same mechani-
cal components used in the older mod-
els. The mechanical adjustments of head
wrap, zenith and azimuth are performed
in an identical fashion. The same flutter
filter is used and, as before, there are
the two guides on the outside ends of
the assembly that determine the verti-
cal positioning of the tape and allow for
some wrap as well.

The remainder of the tape path de-
parts significantly from past designs. A
“"smart” end-of-tape sensor is used to
detectiftape is threaded. It is much less
sensitive to changes in ambient light
and should never require a sensitivity
adjustment. Hall effect sensors are used |
to measure tape speed and position, as
well as tension, making them more im-
mune to the dust and dirt buildup that
comes with age. The clutched revers-
ing idler of past designs has been re-
placed by an electronic flutter damper
which allows the machine to reach its
flutter specification quickly when put
in play, and continuously monitors the
supply side tension.

All the tape path components are
mounted on a precision milled cast alu-
minum deck frame that insures precise
positioning of all the guides and motors.
Each component can be independent-
ly adjusted, allowing for simplified
maintenance.

Bias and erase signals are generated
by a 400 kHz oscillator. While most
recorders use lower frequencies, the
use of a higher frequency prevents the
bias traps from bandlimiting the audio
signal and causing phase errors, mak-
ing it possible to have high frequency
response out to almost 30 kHz. Also the
"bias sgueal,” heard when rocking the
tape for editing, is less audible. The bias
is applied or removed to the record
head after a delay that is equal to the
time it takes for the tape to travel from
the erase to the record head. This pro-
vides for accurate punch-ins. To avoid
audible thumps when going in and out
of record, erase and record bias are
applied and removed gradually.

Operation
The primary controls and displays
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for the APR-5000 series are located on
the transport control panel on the top
plate. In the edit mode, tape tension is
relaxed: if the play button is pressed,
the supply reel is activated, while the
take-up reel is not. Tape speed is select-
ed with a single button; subsequent
depressions cycle through the three
speeds indicated by three LEDs. A lo-
cate button causes the transport to fast
forward orrewind to the location shown
in the locate display. The repeat button
can be used for looping. A vari-speed
button causes a speed change of $+50%,
and has two operating modes: when
pressed once, speed setting may be
altered with the numerical keypad, but
the machine stays in a “fixed” mode
(LED flashes); when pressed twice, cap-
stan speed is set to variable and can be
changed with the MVC control. The
MVC thumb switch and LED indicator
controls tape motion when in the stop,
locate, or fast modes; itis not operational
in the play mode unless vari-speed has
been selected.

Two numerical displays show current
tape time, and locate time in hours, min-
utes, seconds, as well as frames in time
code mode, or tenths of seconds in timer
mode. A numerical keypad allows the
user to enter values to the locate time
display, orenter percentage of deviation
when in the vari-speed mode. The +/-
key changes the sign of the locate time
display. The STO and RCL keys are
used to store and recall values in the 30
transport memory locations; the locate
time display showing the time being
stored or recalled. A time code display
button, operational only on the APR-
5003, places time code time in hours,
minutes, seconds and frames into the
numerical display.

A lifter defeat button may be used to
disable the lifters and unmute the out-
putwhile in a fast mode. A shield defeat
button may be used to lower shields
while in play or record modes. A spot
erase button disables the record head
with the erase head on, so that tape can
be erased without bias from the record
circuitry. The spot erase mode is entered
by pressing the spot erase button, and
the record button, with the appropriate
channels in the record ready mode,
allowing the reels to be moved by hand
to erase brief noises.

Local and network buttons determine
origin of machine control. When in the
local mode, the panel controls or parallel
remote are active. When in the network
mode, the serial remote control is active.
When both modes are simultaneously
selected, all control origins are enabled,
on a first-come-first-serve basis. A time
code generator button enables the in-
ternal time code generator, as available
onthe APR-5003 model. The chase but-
ton slaves the APR-5003 model to an
external time code source.

DECEMBER 1985

The meter housing contains meters,
controls and displays for the audio
cards, and monitor speaker. Two identi-
cal audio channel modules contain six
subsections: alignment select indication,
record ready, monitor selection, record
level, output level, and the VU meter.
The alignment select indication (ALN)
is an amber LED showing whether or
not that channel is selected during an
alignment operation from the alignment
control panel. The record subsection
contains two status LEDs that show if
the bias and erase signals are active;
during normal recording, both are illu-
minated; during spot erasing, only the
erase LED is on. The record ready but-
ton selects record enable or disable.

The monitor subsection contains re-
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pro, sync, and input switches to select
the origin of the audio output. The rec-
ord level subsection contains an uncal
button which places the input level
under control of the uncal vernier. The
output level subsection also contains
an uncal button, and uncal vernier. The
VU meter comes factory set with +4
dBu being equivalent to O VU (0 dBu =
0.778VRMYS). Different references may
be selected from a potentiometer on
the channel board.

A monitor speaker module is supplied
with all versions. Itis capable of deliver-
ing a clear sound atareasonable level,
something that seems to be all too un-
common when compared to many other
recorders. Two buttons, frack one select,
and tra