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N Neve

A Siemens Company

Some manufacturers want
you to believe filters don’t
make a difference.

But you know better.

That’s why so many of you have specifically
requested Apogee Filters on your Mitsubishi
32-channel digital audio recorders.

Now every X-880 comes fully enhanced from
the factory with Apogee 944 Series Digital Audio
Filter Modules'.

You can hear the difference.

CT:(203) 744-6230 - NY:(212) 956-6464 - CA: (213) 461-6383 - TN: (615) 329-9584 - Toronto: (416) 365-3363

Apogee Electronics Corporation -(213) 399-2991

“Standard an X-880%s sold in US. and Canada anuly
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Txe Neve VRP console has everything

you need in a true multiformat console,
beginning with a whole list of powerful
features for post ...

* Full storage and recall of console settings

* Stereo TV, film LCRS (Left-Center-Right-
Surround) and Mono monitor switching

* Mix down buses that handle up to 4 stereo
pairs for simultaneous combinations of
Dialog, Music and Effects

* Switchable Dolby DS4 matrix monitoring
» Multitrack operation for up to 48 tracks
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Coupled with the VRP’s recall system, Flying
Faders - the friendliest and most efficient
automation system in the business - makes the
VRP a very powerful tool for multiformat
operation.

And at the heart of the VRP console is the
warm, full-spectrum sound of Neve EQ, with
comprehensive dynamics on each channel
module.

In one console, you can have the creative flexi-
bility, efficiency and superior sound you need.

The Neve VRP.

4 Neve

A Siemens Company

CT:(203) 744-6230 - NY: (212) 956-6464 - TN: (615):329-9584.+CA (213) 461-6383 - TORONTO : (416) 3653363
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POWER. PERFOR

RDAT Backs Up More. While others may

lose necessary ccliting and control information

What do you rcauy need in a (Jigitai audio
hard disk system? Simple operation, total
creative control, a iligii level of rccor(ling

and eciiting power, and lower cost?

Yes, Studer Dyaxis exact]y.

The New Dyaxis 2+2. Building upon the
originai Dyaxis’ overwiic]ming and continuing
success, Dyaxis 2+2 is now provicling
4-channel simultaneous playi)acle and many new
advanced features, such as ovcrciui), multi-take
record and programmai)ic in/out, maieing it the
ideal tool for production and post facilities where
multichannel appiications are rcquircci. (Original
Dyaxis owners can upgracie!)

Synchronization Is Easy. With the
System Synciironizcr and Timecode option,
Dyaxis (and Dyaxis 2+ 2) is a ““master’’ of
sample accurate timecode-based slave
applications. By a
simple click of the
mouse, Dyaxis is

ready to lock to

SMPTE, EBU,
VITC, video,

and film tach.
Never before has
synciironization of
audio been so easy.

Superl) Audio
Quality. Dyaxis
has achieved a reputation for the best sound
qua]ity of any ciigital audio hard disk system.
Ti’irougii Studer Editech Corporation's

own proprietary A-D/D-A convertor
implcmentation, anti-aiiasing filter and
analog circuit ciesigns, Dyaxis maintains the
superE audio quality that you've come to
expect from Studer prociucts.

y using consumer RDAT units for i)acie-up,
Dyaxis’ intcgratccl data RDAT sui)systcm stores
all soundfiles a]ong with their precise cditing
instructions. When restored to clis]-":, Dyaxis users
may resume the project exactiy where tiiey left
oi:f, without the ncccl to re-record soundfiles or
re-create critical cditing information, or to load
in additional instructions from other media.
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ANCE. PROFIT

Digital Compatibility. Dyaxis
communicates with and transcodes between

all major digtital audio formats such as DASH,
AES—EBU, PD, SDIF‘, 601 and more. Up to
190 different sampling rates including 441056,
44.1 and 4& kHz are available on line. The
friendliest of all digital audio systems, Dyaxis
makes compatil)i]ity and studio interface

a breeze.

YAXIS

Hard Disk At Its Best. From instant

random access to precise nondestructive

electronic cdituingj, from internal unlimited
multitrack soundfile asscml)]y and mixing to
timc—sca!ing without pitc]1 c]mngjc, Dyaxis is
hard disk Jigiﬁa] audio rccorcling and cditring
at its best.

Studer l)yaxis—l)esignecl For You.
Discover (ligital lcclm«nlugy llml's ﬂcxil)lc,
puwcrrul and casy to use—all the rig]]l stuff at a
price that mig‘lﬂ plcasanlly surprise vou. With
Studer’s |c§cm,lm'_v technical support and

financial capabilitics, Dyaxis is a soun
investment in your future. Call us for our

—r——— free 12-page color hrochure on Studer Dyaxis,
‘ or call any of our regional offices foran

immediate demonstration.

Picture your sound. On Dyaxis.

- From Stucler, a name you can trust.
S STUDER REVOX

Studer Revox America, Inc.

1425.Elm Hiill Pike « Nashville, TN 37210+ (615) 254-5651
New York (212) 255-4462 « Los Angeles (818) 780-4234
Studer Revox Canada Ltd., Toronto (416) 423-2831



FROM THE EDITOR

S TATFF

EDITOR-IN-CHIEF  David M. Schwartz

PUBLISHER Hillel Resner

I attended a concert at the
January NAMM convention, and I left with my ears ringing.
I complained to my wife that I forgot to bring our ear plugs,
the standard procedure for rock shows these days.

For so many years [ supported the arms buildup of wattage
and amplification, and now I find myself wishing that al
along we had put more of an emphasis on fidelity and
intelligibility, and less on loudness. Concert sound does not
have to be loud to be good, though most in the audience want
a “physical” quality to the music—something larger than life.

More and more, the marshalling of the loudness variable
has become a hotly debated responsibility. While guidelines
for hearing safety and community compatibility are not well-
defined or clearly obvious, they all point toward less sound
being the best sound.

Sound operators will soon find themselves obligated to
keep the levels down. They will be moving from impact
toward subtlety, from bombast to contrast. Using low-dis-
tortion amplification with even coverage, special effects and
sophisticated signal processing will be more appreciated at
comfortable listening levels.

As health awareness becomes more acute and measuring
devices more prominent. the sound industry will need to
define recommendations on sound level issues. Legislation to
impose legal limits will need to be well-informed and sen-
sitive to the complexities of reinforced sound.

These topics will surely be discussed as sound reinforce-
ment engineers prepare for the summer touring season. Until
then...

Keep reading,

David Schwartz
Editor-in-Chief
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Rather than show r%ou a picture

of George

Masse

S

in front of our digital m titrack,

hereswhy

Legendary recording engmeer
and producer, George Massenburg,
has so many
reasons
for buying
asony

PCM-3348
The PCM-3348 has developed a
teputation for steadfast reliability. DASH

484rack, you don't need to see his
faceto get the picture.

Reasons like the transport. “Iit's
the finest I've ever run, When you
press play, t plays without throwing
loops. And it stops, starts, and locks-
up incredibly fast”

Reasons like its user-friendly,

ergonomic

he stands behind it.

3348 seems like it was designed And that, coming from George
with the engineer in mind. It never Massenburg, is music to our ears.
fights you?

Reasons like reliability. “f've

produced alot of records onthe

3348, and I've never
had any problems. It
always works!
Reasons likethe
people behind the
3348. "l like Sony's
philosophy.
They're looking
way over the
horizon. They've

giventhe 3348

George Massenburg
, chose a PCM-3348 based on the same
features I've only high standards he uses to design and build his own audio equipment

begun to use now, but | know theyl For even more reasons to
be essential down the road” consider the PCM-3348, call the
And, of course, the most Sony Professional Audio Group

important reason of all. “The sound  at 1-800-635-SONY.
is excellent. In fact, I've digitally

transferred all of my current B i B

projects from 32-track °
to Sony’s 48-track, and now
I can'timagine using any-
thing else’

Sony’s unique transport enables the
PCM-3348 to move

tape faster than any N ‘{
other multitrack recorder ®

© 1991 Sony Corporation of Amenca Sony Business and Prolessional Group,
3 Paragon Dnve Montvale, NJ 076451735 Sony 1s a registered trademark of Sony BUSINESS AND PROFESS'ONAL GROUP
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MORE ENGINEERS GO GOLD
ON AMPEX THAN ON ALL OTHER TAPES
PUT TOGETHER.

Every engineer listed here has earned the prestigious Ampex Golden Reel Award for creating a gold album

exclusively on Ampex audio tape. Find out what makes Ampex tape right for your sound. Just call or write
for a copy of our new 456 Technical Brochure, and see why Grand Master®456 is engineered like 1o other tape in the world.

AMPEX

A MASTER OF ENGINEERING

Ampex Recording Media Corperation « 4 Broad-oay, M.S. 22-02E1 » Redwood City, California 94603 « (415) 367-3809
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For Sale:
Record Plant
Despite solid bookings and more
than 20 years of hitmaking history,
Record Plant LA, is closing its doors
cffective March 1. Chrysulis Group
ple, shareholders of Record Plant
Recording Inc., announced “imme-
diate plans to discontinue operations
and sell its business assets and real
estate.” According to Joe Kiener, vice
chairman of Chrysalis USA, “Studio
operations no longer represent an
integral part of the group strategy in
the U.S. market.”

This is the Sycamore Avenue

Record Plant, the reincarnation of

the legendary Third Street complex
where Stevie Wonder once booked
Studio B for a couple of years, and
where the client list included the
Rolling Stones, Fleetwood Mac, Lin-
da Ronstad, the Bee Gees, Sly Stone,
Quincy Jones, CSN...and so many
more. Record Plant L.A. was the sec-
ond phase of Chris Stone’s “mother-
ship™ concept of the late 1960s, fol-
lowing the original Record Plant in
New York (now 321 Studios) and
before The Plant in Sausalito, Calif.

Guns N’ Roses recently spent five
months at Record Plant; Bonnie Raitt
mixed Nick of Time there;and Bruce
Springsteen was in mixing just before
closure. Still, hits and solid bookings
no longer guarantee survival.

It camie as a complete surprise to
everyone here!” says David Ellman,
chief operating officer and executive
VP, “We were told that [Chrysalis] no
longer has a need for a presence on
the West Coast. You know, the stu-
dio business changes every day, and
it's difficult with only two rooms.”

Since the announcement, calls
have been coming in from people
secking to purchase equipment from
the well-stocked rooms. As of press
time, offers are still being sought on
the entire package. Interested parties
are invited to call Ellman at (213) 653-
0240.

Management Buys Back

IMC, Adds Hill Audio

An investor group that includes top
management at International Music
Company recently purchased IMC
and its parent company, Rhythm
Band Inc., in a debt-free, all-equity
transaction, effective November 29,
1990. At the same time, IMC Hold-
ings Corp., the former parent com-
pany of IMC/RBI, was dissolved.

“With the new investor group,
IMC will no longer be constrained by
debt obligation at the holding com-
pany level that in the past hampered
some of our marketing activities,”
said IMC president Tommy Moore,
who founded the company in 1974
with Jerry Freed and sold it in 1988
during the height of leveraged buy-
outs. Moore expected no formal
changes in the product or school
divisions.

In January, IMC, based in Fort
Worth, Texas, added exclusive dis-
tribution rights for Hill Audio prod-
ucts in North and South America. The
company is also the exclusive US.
distributor for Akai electronic music
products, Jackson/Charvel guitars
and Ross Systems.

Roland Forms Pro
Audio/Video Division

Roland Corp. opened a new Pro Au-
dio/Video Division on January 1,
under the direction of general man-
ager Curtis Chan, formerly of Sony
and Ampex. Chan will be based in
the RolandCorp US offices in Los
Angeles.

“The formation of the Pro Audio,
Video Division is part of Roland’s
strategic plan to leverage its advanced
technology base and experience to
develop products for the profes-
sional industries,” says RolandCorp
US president Tom Beckmen, *Tar-
geted markets include broadcast,
post-proctuction, film, recording, ra-
dio, sound reinforcement, govern-
ment and theme parks.”

Bob Davis, 1935-1991

Robert Trabue Davis, manager of
promotions and advertising at Ya-
maha Pro Audio, passed away on

January 23 as a result of complica-

tions brought on by lung and throat
cancer. He was 50 years old.

Davis was a regular at industry
trade shows and professional orga-
nization meetings, and he will be
remembered for his dignity, humor,
intelligence and gentleness., He will
also be remembered for his unique
contributions to the professional
audio industry.

Davis was born in Kentucky, and
by the age of eleven he was some-
thing of a prodigy on clarinet. His
schooling included post-graduate
work in musicology at the University
of Kentucky, where he later joined
the faculty. He also became principal
clarinetist for the Lexington Phil-
harmonic.

In 1975 he moved west, joining
Altee Lansing as manager of market
development and training. He soon
became VP for market development,
and under his supervision, Altec
Lansing developed its first digital
delay lines, as well as Incremental
Power amplifiers, constant-directiv-
ity horns and large-scale touring
sound systems.

Davis joined Yamaha Music Cor-
poration in 1983. He was active in
SMPTE, AES and a variety of profes-
sional organizations. In 1984 he re-
ceived the AES Board of Governors
Awurd. He will be missed by all who
knew him.

In licu of flowers or gifts, the
family has asked that all contribu-
tions go toa scholarship fund for the
Central Kentucky Youth Orchestras.
Send to: Robert T. Davis Scholarship
Fund, 161 N. Mill St., Lexington, KY
40507.

Mix Announces
TEC Contributions
The 1990 Technical Excellence &
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INDUSTRY NOTES

As of this summer, Kenneth D.
Almgren will take over the posts of
chief financial officer and senior
vice president at the National As-
sociation of Broadcasters. Three
NAB board members resigned and
will be replaced by Travis O. Rock-
ey, who steps in for John J. Moffitt;
Ralph Gabbard, taking over for
Cullie M. Tarleton; and Scott Vaug-
han, completing the term of Anita
L. Wallgren. NAB also presented
their Engineering Achievement
award to Kerns H. Powers of the
David Sarnoff Rescarch Center
(television recipient) and George
W. Marti of Marti Electronics (radio
recipient)...Sound Marketing now
handles Maxcon consoles, Equitek
micropones and CAD signal proc-
essing in Ohio/western Pennsylva-
nia for CTI Audio Inc...More in-
formation on a May 1991 worksta-
tion business conference, hosted
by SPARS, can be obtained by call-
ing (800) 771-7727.. . Digidesign ap-
pointed Steven Krampf to VP of
marketing. . Will Lewis is now with
Loppnow & Associates as North-
west manufacturer’s rep...Martin
Audio Video expanded to a nation-
wide operation and has a free
phone number customers may use
to order parts, accessories and sup-
plies: (800) 421-9550...Dave Talbot
is now marketing and sales manag-
er for BSS and Turbosound; the two
companies were acquired by AKG
last December. Turbosound also
enlisted the aid of three new
rep firms: Taub Sales (mid-Atlantic
states), Northcoast Marketing (Ohio,
western Pennsylvania and West
Virginia) and Sound Marketing (In-
diana and Kentucky)...Phillip N.
Shuey will serve a second term as
national president of the Associa-
tion of Visual Communicators...
George Parrish joined Television
Associates (provider of technical
video communication services) as
an account executive.. Tannoy-

Audix chose Tim Roberts as new
managing director; he replaces
John Billet, who rises to the post of
executive chairman.. . StuderRevox
announced in-house awards given
to the following outstanding em-
ployees: Joe Bean, Sabin B. Brown,
Ross A. Catlin, Steven W. Smith and
Marcel Siegenthaler...Lynnwood,
WA-based Pacnor Marketing wel-
comed Dave Harwood to their sales
team...NBC Radio Networks ap-
pointed several new officers to the
NBC Radio Affiliate Executive
Committee: Paul Hedberg is chair-
man, Allan Land is vice chairman,
Dennis Curley is secretary/treasur-
er, and Greg Anderson, Tom Baker
and Dan Griffin join as new mem-
bers.. The US. Advanced Television
Systems Committee added General
Instrument Corp. to the executive
committee.. . Audio Services Corp.
(North Hollywood, CA) is now an
authorized Neumann microphone
service center. .. Alesis Corporation
hired T.D. Craig as the Canadian
sales manager...JL. Cooper Elec-
tronics chose Midwest Audio Mar-
keting as the company’s rep for
northern Illinois, Michigan, North
and South Dakota, Wisconsin and
Minnesota...QSC Audio Products,
maker of pro power amps, awarded
in-house accolades to Washington
Music Center as dealer of the year
and Audio Representative as rep of
the year...Atari Computer picked
up the good vibrations of James K.
Grunke (former keyboardist for the
Beach Boys); Grunke will serve as
product manager for the compa-
ny's MIDI group...Steve Johannes-
sen was promoted to director of
Young Chang/Kurzweil Music Sys-
tem’s customer support and artist
relations for the digital products
and acoustic pianos divisions. ..Mu-
sicanada’s 20th anniversary trade
show will be May 4-6 in Toronto:
for further info, call Brad Heintz-
man at (416) 985-3811. |

Creativity Awards were the most
successful to date, with nearly
$30,000 distributed to the event’s
designated beneficiaries. “We are
very pleased to be contributing
so much money to these worthy
causes,” said Hillel Resner, Mix
publisher and TEC Awards ex-
ccutive producer. “And we are
grateful to those who attended
for making it possible.”

The proceeds, distributed by
the Mix Foundation for Excel-
lence in Audio, went to the
House Ear Institute (50%), the
AES  Educational Foundation
(25%) and the scholarship pro-
gram of Full Sail Center for the
Recording Arts, winner in the
Outstanding Recording School/
Program category.

Resner also announced the
addition of a new category for
1991. Under the Outstanding In-
stitutional Achievement banner,
Mix subscribers will now also
vote for Audio Post-Production
Facility.

The 1991 TEC Awards will be
held at a location to be an-
nounced in New York City on
Saturday, October 5, the second
night of the AES convention. For
more information, contact Karen
Dunn, TEC Awards executive
director, at (415) 562-7519.

Convention News

The big announcement at Win-
ter NAMM was the cancelling
of the Summer Expo, originally
scheduled for August 1-4 in New
York City. NAMM president Jack
Coffey said the board of directors
voted “overwhelmingly™ in favor
of cancellation after receiving
input from the Trade Show Ad-
visory Commission and other
retail and commercial members.
A 1992 schedule is still being
evaluated. Input is welcome.

The National Association of
Broadcasters will host NAB '91
and HDTV World in Las Vegas,
April 15-18. Call (202) 429-5300
for more information.

Video Expo Los Angeles will
he held May 14-16 at the L.A. Con-
vention Center. Audio compa-
nies should call Barbara Stock-
well at (800) 800-5474 for booth
information or general ques-
tions,

10 MIX. MARCH 1991



ScreenSound. A fully integrated
audio for video editing suite

Post production facilities need to take
advantage of the efficiency offered by today’s
technology. Speed and creative flexibility are
essential to commercial success. Digital sound
quality is no longer a luxury.

ScreenSound is a fully integrated audio for
video editing suite. It combines digital audio
storage and editing with machine control of
multiple VTRs, Laserdisc or film reproducers.
It also interfaces with Quantel’s digital video
editor, Harry.

Simple to learn and fast to use, a cordless
pen, tablet and RGB monitor provide control of
all ScreenSound functions.

Multiple sound reels enable music,

[1eacititnima s oamien
1990
NOMINEE

dialogue and effects to be laid back to picture
and synchronised to the exact video frame.

Edit, review, time offset, track slipping,
cross fades and many other production
techniques are available at the touch of a pen.
Gain and stereo pan controls can be automated
to timecode.

AES/EBU interfacing keeps digital audio
transfers free of analogue distortions and losses,
preserving the highest audio integrity through
to the final format.

Above all, ScreenSound :s a dedicated
system - purpose-built to bring the advantages
of hard disk sound manipulation to audio
post preduction.

ENADIGITAL

Solid State Logic

Begbrake, Oxford, England OX5 1RU (0865) 842300
London (01) 706 4948 * Paris (1) 34 60 46 66 * Milan (2) 61217 20 * New York (212) 315 1111 * Los Angeles (213) 463 4444
* Toronto (416) 363 0101 ¢ Tokyo (03) 5474 1144

U.S. Toll Free Namber 80D 343 0101

AUDIO STORE

The hard disk store of sound clips
gives title and duration, in addition
to powerful search and sort routines.

SCRUE EDITOR
Provides accurate edit marking and
scrub of audio waveform.

OPTICAL LIBRARY

An off-line library of sound clips
and effects can be compiled on a
Write Qnce Read Many (WORM)
optical disc.

MACHINE CONTROL
For control of multiple VTRs,
laserdisz or film reproducers.




INSIDER AUDIO
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The anechoic
chamber at
Fujitsu Ten’s
Acoustic
Development
Center is used
to measure
data on
speakers,
microphones
and acoustic
materials.

by Ken C. Pohlmann

AVisiT 'To

Fonrsu TN

apan has constructed a superpower
recording studio industry—a fact often
overlooked in this country. Some of the
world’s finest recording facilities are
now located in that tiny island nation,
and on a per-square-kilometer basis,
the excellence of its audio recording
technology is probably unparalleled.
For example, there are 225 multitrack
DASH recorders in America and 275 in
Japan. That’s particularly impressive

—
5l
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considering that the price of DASH
multitracks is considerably higher in
Japan. Also impressive is the fact that
a number of Japanese studios are con-
structed for the sake of research and
development rather than commercial
profit.

I recently stopped off in Japan to
visit one such facility—Fujitsu Ten’s
new Acoustic Development Center.
Headquartered in Kobe, a port city
south of Osaka, Fujitsu Ten is a mo-
bile electronics company principally
manufacturing audio, cellular com-
munication and car electronics sys-
tems, including navigation systems and
intelligent car technologies. The com-
pany sells its products to domestic
OEMs such as Toyota, Mazda, Isuzu

and Dathatsu, as weli as GM, Ford and
Chrysler. High-end Fujitsu Ten car au-
dio products are sold to the aftermarket
in the U.S. through the Eclipse name.
Annual sales surpass $500 million.

Fujitsu Ten’s parent company, Fu-
jitsu International, is one of the 50
largest multinational corporations in
the warld. Among other endeavors, it
is a leading computer manufacturer,
ranking second in mainframe sales.

This provides vast techni-

cal and financial resour-

ces, particularly benefit-

ing Fujitsu Ten's develop-
| l ment of new audio prod-

ucts using computer-based
technology. For example,
the company recently com-
pleted its FT8800. a custom
24-bit, floating-point DSP
chip.

Despite the company’s
diversity. it is audio that
captivates the engineers at
Fujitsu Ten. Their commit-
ment was reaffirmed re-
cently with the completion
of the Acoustic Develop-
ment Center, an audio R&D
facility. At one end of this
building. structurally isolated from the
rest of the Center, is an anechoic
chamber. Its enclosed volume is ap-
proximately 200 cubic meters, and the
NCisbelow 10. The roomis completely
floated within a frame that weighs ap-
proximately 300 tons. The walls, ceil-
ing and floor are covered with fiber-
glass wedges that are 1.2 meters long;
measurements down to03 Hz are pos-
sible, with free-field measurements
within a 2-meter radius This room is
used to measure equipment such as
speakers, microphones and acoustic
materials, and to conduct acoustic
psychology experiments regarding
sound fields and image control. All
measurements are cantrolled and re-
corded with equipment located in a

12 MIX, MARCH 1991



separale room. Many experiments
are completely run and monitored
by computer. Measurements include
sound pressure level, frequency re-
sponse, impulse response. impedance
characteristics. energy time responsc,
directionality, group delay, Nyquist
spiral and distortion characteristics.

Of course, no matter how impres-
sive the analytical results, audio prod-
ucts must be validated with human lis-
tening. The Center has an evaluation
room with a reverberation time of 0.2
seconds and NClessthan 15. The room
is completely isolated. Speakers and
other components may be auditioned
and compared to other components
using an A/B switching system. For
example, five loudspeakers under de-
velopment may be compared with
each other, as well astoa pair of refer-
ence speakers.

The Center contains a complete
control room and studio for audio re-
cording and mixing—unique in a car
audio development facility. Engineers
duplicate commercially recorded sig-
nals and experiment w ith signal proc-
essing and other audio manipulations.
The control room is approximately 5 x
6 x 3 meters, withan NChelow 20. The
mixing consolc is an auromated 36-in-
put DDA DCM232, and the recorders
include Sony PCM-3324A and PCM-
3402 DASH machines. In addition. the
control room is equipped with a
Yamaha YPE-101/YPR-201 CD recor-
der, which engineers use to transfer test
signals or live music recordings to CD.
for playback in car systems under
evaluation. An effects rack contains a
full sct of peripherals. and the closet is

stuffed with Neumann, B&K, AKG and
other microphones.

The studio measures 8 x 12 x 4 me-
ters, with a reverberation tme of 0.6

The studio is used for
concerts in addition to
live recording.

seconds. and is designed
with floated concrete floor,
walls and ceiling: transmis-
sion loss between the con-
trol room and studio is
greater than 70 dB. The
studio is used for live re-
cording and as an audition
room and hali for live con-
certs and presentations. A
Barco 6008 video projectos
is provided for the latter.
The final proof of a car
audio product comes in the
car itself. To provide a test-
ing environment, the Cen-
ter has three electromag:
netically shielded garages

Testing procedure on a Toyota Sera.

Speakers and electronics are
installed inthe car beirg iested.,
and acoustic measurements of
in-car chuaracteristics as well as
human-in-car tuning are per-
formed here. In-car micro-
phones, dummy heads and a
microphone traverse system
are used for analvtical testing.

A variety of tests may be
performed. stored in ihe data-
base. and called up and com-
pated to other test results, or
printed. Analysis showing  3-
D plots or contour maps of
sound pressure level. 1 3-oc-
tave power spectrum, binaural
average 1/3-octave spectrum,
impulse responsc, energy time
response, phase vs. level,

recorders.

.

group delay, left/right correlation co-
etficient, impulse response, sound level
versts THD, reverberation characier-
istics. and other parameters provide a
complete picture of the system.
Using the traverse microphone sys-
tem, the microphone array may be
moved through the car for dimensismnal
plotting of response. Sharp-eyed car
spotters will note that the car in the
photagraphis a Sera, a gullwing sports
car made by Toyota. It is selling like
hotcukes because of its completely
astro design and low price. Sorry., it’s for
Japanese production only, for now.
Meter for meter, the Acoustic De-

The control room features an automated
36-input DDA DCM232 mixing console, and
Sony PCM-3324A and PCM-3402 DASH

velopment Center is one of the most
impressive audio facilities I've scen.
While facilities such as anechoic
chambers and testing garages arc
siandard resources for an audio hard-
ware manufacturer, it is rare to find a
manufacturer willing to build a world-
ciass studio on its premises and equip
it with state-of-the-art gear. Such will-
ingness to invest in all aspects of the
freld under study is surely one of the
greal strengths of corporate Japan,
and another example of their success-
ful leng-horizon view of product de-
velopment. ]

Ken Poblmann is director of the Misic
Engineering program at the University
of Miami, and be always chooses an
aislesect. non-smoking. busiriess class.

MARCIH 1991, MIX 13




TGI/TaNNOY, 300 GAGE AVENUE, KITCHENER, ONTARIO, CANADA N2M 2¢8.



THE FAST LANE

by Stephen St. Croix

Tirs For A
Haprpy LIFe IN
(OUR INDUSTRY

his month [ effer vou three important
ups oftered for the betterment of all
humanity:

TIP#1: Dantuse drmgs If you musi,
don't drive. If you must do drugs and
drive, don’t drive neas mv house.

TIP =2: Don't drink and drive.
Though T try cvery year. [ just can't
seem o get capital punishment handed
out for first DU offenses. (My bady

contains an impressive co'lectian of
antificial companents, put there by
surgeons to replace real components
removed or crushed by two separate
c¢ncounters with drunk drivers.)

TP #3: Be nice t all your power
supplies, or they could start talking to
you right in the middle of a mix. You
may have forgatten them. but they
baven't forgotten you

UARGE  FADER
P

uvt
e e amtauvL

AYX QUTPUT 1/2
(AUX 3-8 SIMILAR)

ILIUSTRATON: 2ATRICIA LAV
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THE FAST LANE

I'll elaborate a bit, since this is the
only one of my three tips that is tech-
nically relevant to the recording in-
dustry.

For any machines with analog sup-
plies, like some multitrack recorders
and recording consoles, rail imped-
ance is an important element. T know,
I know—another term to learn!

Yourequipment can never be quiet
if the internal voltages that run it are
noisy orunstable. Not only does noise
come in from the outside world, but it
comes in from the power supply as
well. Inaddition, internal components

make noise, and not just the kind you
know about. They also put noise on the
rails—thatis, the plus and minus 15- or
18-volt feed lines and the grounds.
Even as these op amps and other
devices generate noise and stick it on
the rails, they require immaculately
clean rails in order to operate the way
that you want. The noisier the rails, the
noisier the audio, since those same
amps use the rails as a reference to
amplify the audio. One component
putting noisc on a rail will make all
otheramps nearby noisier. Because of
this, powersupplies are designed with
low-voltage sourcing impedances, and
little bypass capacitors are usually hung

When is 4 greater than 9?

Nine High-Quality Dual-Driver
Vented-Box Subwoofers

O o}

Four ServoDrive Bass Tech 7
Servomotor-Driven, Hom-Loaded
Subwoofers

Only when you stack
ServoDrive subwoofers against
conventional models.

Let's say
in the ran
meters. You have a choice:

You can obtain 9 to 12
conventional vented-
box subwoofers with dual
15-inch or 18-inch
drivers.

Or you can use new
ServoDrive Bass Tech 7
subwoofers. You'll get the
same SPL's using an
array of only four Bass
Tech 7's, thanks to
Intersonics’ patented
servomotor-drive
concept and exclusive

ou need to produce 122dB  Power Cooling system. Plus, you'll get
o¥ 28t0 100 Hg, outdoorsat 10 flatter response, more low end and the

lowest harmonic distortion of an
professional subwoofer
on the market.
- So dog't waste
ight an wer
am gl}i‘fier dcﬁ‘l)ars on
inefficient conventional
subwoofers. Not when
ServoDrive can give you
the cleanest, most
accurate bass available,
with much less bulk and
wattage. Call or write us
today for more
information.

SERVODRIVE v, AljJl»/NTERSONICS
1990 TEC Award Nominee

3453 Commercial Avenwe + Northbrook, IL 60062-1818 » 708/272-1772 Phone * 708/272-9324 FAX
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on the rails all over the circuit board to
keep the impedance as low as possible
everywhere.

The lower the ril impedance, the
quicter the rail.

For machines with remote supplies,
it is vital that the connectors be kept as
clean and tight as possible. A little
corrosion on one of these connectors
can easily raise the rail source imped-
ance from a clean 0.25 ohm to 4 or 5
ohms, or even more. When this hap-
pens to a voltage rail, internally gener-
ated noise and clock spikes are not ab-
sorbed, reference voltages begin to
droop (go low), and distortion can go
up because the rails will drop even
more when higher audio levels cause
higher current demands from internal
components. Some mess,

When this happens to an internal
ground trace, crosstalk skyrockets,
weird noises may appear (strange
intermodulation artifacts are common),
those little bypass caps become use-
less, or worse, they help spread the
junk, and even front panel LEDs turn-
ing on may produce quite audible
clicks at the outputs. Really.

To avoid the problem, keep all
power connections clean and tight on
remote-supplied devices, and on ma-
chines with internal supplies that use
pressure connections to other internal
sub-assemblies. T use little pliers or
crimpers, Blue Shower spray, and
Tweak on permanent connections
(ones that are normally left alone), and
small amounts of the Cramolin red,
blue set for patch bay and other re-
movable connectors. “Small amounts”
are the operative words here; that stuff
turns to goo if you throw it around too
carelessly.

By the way, the Tweak, which is
apparently some sort of surface sealing
conductive polymer, seems to last for
almost two years (if the connection is
not opened), while the Cramolin,
which is a cleaner/anti-oxidant set,
seems best if the cleaning/protecting
process is done every three to four
months.

Okay, now that we have clean rails,
we're set, right? Wrong. Thermal noise
from the voltage regulators themselves
isabig factor. Now, don't panic. I'mnot
going to give detailed instructions on
redesigning your power supply’s out-
put stages. I'm going to share a long-
kept secret with you—a simple hint
that will get the best possible noise
figures out of your gear.

Two million years ago (when




FOR THE TOP OF THE RACK...
..THE CHOICE IS YOURS...

MAXXAM 8+8. The mixer for serious electronic
musicians.
¢ 8 STEREO + 8 mono channels...24 line-level inputs.
® 2 mic preamps.....assignable to any input.
® 4 Auxiliary Sends.
¢ 4 STEREO Returns.
® Patch insert jacks on every channel.

............. LA ' RackMax Ilex. A new industry standard for
*PPIIIISANS i! rack mount mixers.

"1\“\““.‘..6 3
TitreILLRNRRRS L, : ® 4-band channel EQ.

IIVTIILIL LT L Q@ Qe ® 6 Auxiliary Send busses.
_PIIIIIILEIRCCCLI Qe ¢ 4 Returns {3 STEREO).
e R R e ¢ Balanced Main Left/Right, Mono and
SENNABALANAALAAR S Monitor outputs.
VHARARARARRAAAAARS ® Channel mutes and complete solo system.
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RackMax IL. The affordable work-horse -
16-channel rack mount mixer. :‘
® 4 Auxiliary Sends. s
¢ 3 Returns (2 STEREO). -
® Patch insert jacks on every channel.
¢ Balanced Main Left/Right, Mono and
Monitor outputs.
¢ Channel solo system.

‘s
¢ it W o P S
.

' RackMax I1/12. When

TYviIvsaanaa
1,,,,‘1““: ” 16 inputs are too many and
LA BB EER R R E BTN 8 are too few.
BEAARARR RN IR ¢ Same great features and
LAEEER i 11 : b3 ’:': performance as the
trasdl 13 } ! ! bl 16-channel model.
1 4 4 da ¢ Discrete transistor preamps
22 for superb sonic quality.
® +48 volt phantom power.
| I ® Only 8rack spaces high.
LR e

' CASCADE 8/332r. Compact and
affordable.....without compromise.
¢ 8 input channels.
® 3 Auxiliary Sends.
¢ 2 Returns (One STEREO).
® Signal present and peak LED
channel indicators.
¢ Balanced outputs.

If you need rack mount convenience without compromising performance or reliability, you should
give us a toll-free call at 800-826-1457 for free descriptive literature and the name of your nearest
BIAMP dealer.

— AMERICAN
iamp)wis
CRAFTSMANSHIP

14270 NW. Science Park, Portland, OR 97229 (503) 641-7287



THE FAST LANE

Raquel Welch was filming that cave-
man movie), | designed a machine
called the A\Lu.slmll Time Modulator. Tt
wus an claborate studio-quality analog
time manipulation device. I was ex-
tremely serious about noise in this
machine, and my efforts paid off, forin
the end it delivered a dynamic range of
more than 100 dB.

In achieving that goal, T learmned a
surprising thing about voltage regula-
tors. After a designer has done all the

right things to make the grounds and
rails quict—used the best possible cir-
cuitry and the best possible layout; fast,
low impedance filter and bypass caps;
thick, heavy circuit board traces to keep
impedances down; and maybe even a
ferrite bead or two—there is one trick
left: Keep cool.

That's it, literally. Keep it cool. After
the Time Modulator design was fin-
ished, T had a dynamic range of 96 dB.
Not bad atall. and T was happy with it.
While building our first run, however,
I became preoccupied with the fact that
the voltage regulators ran a bit warm
(only because they were the sole com-
ponents running warm to the touch in
this machine). While running a normal

production noise curve on a Time
Modulator, Isprayed the voltage regu-
lators with freeze spray ., just for the hell
of it. The noise floor instantly dropped
by t full dB! We stopped production,
played around for two days, and then
moved all the voltage regulators from
the circuit board and bolted them di-
rectly to the thermally conductive
aluminum chassis. We got our 4 dB.
So, for you I have the following
recommendations: If your supplies
have fuans, keepthe fans. the filters and

the surfuces that the air moves over

totally clean. If they are only convece-
tion-cooled, keep the heat-radiating
surfaces even cleanerthantotally clean,
and don’t restrict the air flow in any
way. Of course, you should never load
your rack so that one picce of hot gear
thermally victimizes the one directly
above it

Oh, yes, animportant point: Totally
clean does not mean polished. If you
use Pledge or any other wax or oil-
bearing polish on heat-radiating sur-
faces, you will actually cut down on
their ability to get rid of heat. Think
aboutit—if it looks shinierto your eves
on the outside, it looks shinier (more
reflective) to the heat on the inside.

If you have gear with remote digital,

or “switcher,” supplies, all of these
points are even more significant. In
addition, most of these switchers (and
many of the analog, or “lincar,” sup-
plies) have wires for “remote sensing.”
These wires tell the supply what the
voltages actually are in the machine
itself. (This is never the same as the
voltages in the supply, because all wire
has some resistance.)

If the connectors for the remote
sense lines become unreliable, the line
will lie to the supply, telling it the volt
ages are too low, and the supply will
pump up the volume to try to com-
pensate. Not good. Foralinear supply,
this means overvoltage in the gear,
more noise, and eventual component
overheating or fuse blowing. For a
switcher. this often means catastrophic
failure. So keep 'em cool and keep ‘em
clean, kids.

Follow these three tips for a cool-
cr, cleaner, longer, happier life. 1
do...usually.

Stephen St.Croix is currently desig
ing « set of Peltior junction (solid
state electronic freezing chip) Recaro
seats for bis next car. When asked
why. he replied. “You cant be too
cool.”

don’t forget your lunch!

THE 512b MIC PRE:

The new APl 512b-
An all discrete EQ size

mic preamp/instrument
direct box in one.

THE 550b EQ:

The new API 550b-
The same circuit as
the famous all discrete
550A, but with four
bands and more
frequencies.

THE 500-b4:

The new AP1 500-b4-
A portable rack for API
modules, with the
traveling engineer or
musician in mind.

WORLDWIDE DEALER/REPRESENTATIVES:

EAST COAST:
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O YMID-US: api audio products, inc.
STUD'OCONSULTANTS INC. 212-586-7376 Mil 309-346-3
WEST COAST. EuRopE; R INGHELD, VA 22153
'CO SY! 01-724-2451
WESTLAKE AUDIO ssssioen | JAPANE LMD | 7os-4sssies 'FAX 703-455-4240
LNISSHO IWAI {NY)212-704-6692



‘Two ways to get
a killer drum s‘pund

Way 1

World Class Studio Sampling,
Drum and Rhythm Sessions

Professional studio time S150/hr.........ccocvvene. $40,0¢0
A great engineer and producer...............cccoo....... $20,000
Rental of hundreds of superb drums

and percussion instruments.....................co.co..... $15,000
Rental of exotic audiophile ntics............ccoocoevenne.. $5,000
Rental of professional studio reverbs,

use of live ambience and chambers..................... $10,000
16 Bit Stereo storage and plavback hardware

and sound manipulation software........................ $15,000

MIDIrhythm programming hardware /software .......8 500
A great drummer to play rhythms and fills

with dynamics and feeling...................ccccoeooooo $10,000
Inspiration, creativity and years of

sampling and studio experience........................ Priceless
Unlimited stacking of sounds..................... Very difficult
Easy and unlimited writing of your

own rhythms and songs ................ccoooovviiiinn.. N/A
Write songs on the flv with a footswitch................. N/A
Up to 120 sounds available through MIDI............... N/A
TOTALS $100,000 plus

Choose one.

See your Alesis dealer
after you've made your choice.

*Slightly higher in Canada

LOS ANGELES: Alesis Corporation ® 3630 Holdrege Avenue * Los Angeles/CA 0016
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Way 2

ALESIS SR-16 DRUM MACHINE
16 Bit Stereo, with Dynamic Articulation,
233 Sounds, Stereo Samples and Preset Patterns

Included
Incl.

Incl.
Incl.

Incl.

Incl.
Incl.

Incl.

Incl.
Incl.

Incl.
Incl.

Incl

8399 Suggested Retail*

LONDON: 17 Letchworth Point e Letchworth, Hertfordshire SG6 1ND
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I we were to tell you that our new S-770 is the best
digital sampler in the world, youd probably mutter
something about truth in advertising and go on about
your business. When, as you'll discover momentarily,
its absolutely true. And.as vou'll also discover momen-
tarily, the reason for it has less to dowith any one
feature in particular than it does with several features
working in conjunction.

Such as the fact that the Roland S-770 is equipped

F2 [} Fa F&

with AES/EBU Digital 1/0. so it’s actually possible to
set up a fully integrated digital production facility.
We've also equipped our S-770 with both 20 bit
D/A conversion and Differential Interpolation. thereby
giving it higher resolution than any other stereo sampler:
And while we're making comparisons, allow us to
offer another one. With 24-voice polyphony. the Roland
S-770 has more voices than any other comparably-
priced sampler. So you're not only assured of getting



2 sound harrienr

VALUE
-
HARD DISK MIDI MESSAGE
Si A S2 PERFORM SOUND SYSTEM SOUND PLAY
- A\ > INDEX MARK COMMAND

xtraordinary sound but the flexibility'to go along with it
Before we forget, the S-770 is also blessed with
n clephant-like internal memory. It can be expanded
> 16 megabytes which, for those of you without calcu-
1tors nearby, translates to 83.5 seconds of continuous
tereo sampling iime at 48 kHz—twice as much as any
mpler in its price range.
While we're on the subject of price, there’s one
1ore thing we should mention. On many samplers

olandCorp US. 7200 Dominion Circle, Los Angeles, C:A 90040-3647

GRAPHIC

you have to add a slew of peripherals.On our sampler,
you don'’t. Things like a 40 megabyte hard disk drive,
SCSI port, Digital 1/0 and RGB video monitor output
all come standard.

Of course, these are just the highlights. For the
rocket-scientist information, write us at the address
below or call (213) 685-5141.

And as far as the sonic boom is concerned, that
comes later. When you hear the S-770 being played live.

Roland”
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LIVE SOUND
DEVELOPMENTS

AN INTERVIEW WITH DAVID SCHEIRMAN

echnical advances are a two-edged

v sword. While enhanced quality and
operational flexibility from new inno-
vations allow more people to enjoy the
fruits of our labor in the studio or on
the road, keeping up to date with
hardware developments can be prob-
lematic. Nowhere is this more evident
than in the world of concert sound en-
gineering. Recent developments in
loudspeaker design, signal processing
and console topologies have made the
artof mixing sound in live performance
even more demanding,

One live sound engineer who has
made it his business to remain up to
date with new technologies and tech-
niques is David Scheirman. Since the
mid-"70s, Scheirman has handled

sound mixing for Manhattan Transfer,
Glenn Frey. Willie Nelson, Sheena
Easton, Luther Vandross, Al Jarreau,
Grover Washington Jr. and many more.
During the past dozen years he has also
designed and operated a number of
permanent and touring sound systems
around the world.

I caught up with this highly expe-
rienced and articulate individual dur-
ing a recent summer/fall tour with
Linda Ronstadt, for which he was
serving as house sound mixer and sys-
tem engineer.

Mix: How would you currently define
your role as sound mixer/designer, and
how has it changed during the past
decade?
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Fostex RM Monitors Leavéj,
No Room For Error.

s

% 'fj R /"
ol r&r

Vo -

 roomry o

B e
{ 4

b

Fostex RM monitors are signifi-
cantly more directional than
almost all other near-field de-
signs. RMs eliminate those con-
fusing reflections in the listening
room so effectively that you
maintain a crystal clear sonic
picture at all times.

The RM high directional design
is a true coaxial point-source ref-
erence. All the sound reaches
your ears at the same time, just
like in nature. Thus RMs are
working tools for those who work
with sound. They are especially
good for mixing because what
you hear is what you get.

Now you can end the frustration
of mixing something in the stu-
dio and hearing it sound differ-
ent on home and car systems or
in other studios. The mix you
create on your RMs will sound
proportionally the same on all
other playback systems.

Our patented ribbon technology
is so precise we had to provide a
control for what is called the
"boundary effect"--where accu-
rate speakers exhibit different
characteristics in a free-standing
field [4 pi steradian] vs. a wall/
soffit mount [2 pi steradian].
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RMs are designed for the classic
listening arrangement: placed the
same distance apart as from the
center point to the listening area
or “sweet spot”, withourdrivers
and your ears on the same hori-
zontal plane.

Infact, a good test of correct place-
ment is to sit down after arrang-
inga pair of RMsasshownabove.
Listen for a few minutes, repeat
the program material and after
30 seconds, stand up.

The sound changes radically
because your ears are now out of
position. Try this simple, effec-
tive test with otherso-called near-
field monitors. Then ask yourself
this musical question: “Who's
kidding whom?”

So listen to a pair of Fostex RM
monitors--one of our three mod-
els will best suit your applica-
tion. A neutral, accurate refer-
ence you can rely on, leaving no
room for error.

RM-800
65" Woofer
Patented
RP Tweeter

RM-900
8" Woofer
Patented
RP Tweeter

RM-1000
12" Woofer
Patented
LSA* Tweeter
*Large Surface Area

FOSTEX

!

© 1990 Fostex Corporation of America, 15431 Blackburn Ave. Norwalk, CA 90650 B
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Littlite/CAE, Inc
P.O. Box 430
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Scheirman: It depends on the role
amfulfilling for a particular client. If I'm
called in as a sound system designer,
my primary responsibility is to obtain
and maintain the best hardware 1 can
get my hands on. 1 prefer to get the
budgctuptoalevel where Thave some
working room. If a tour goes out with
less than adequate hardware, all you'll
end up with are excuses and a struggle
to provide even a minimum quality
level.

Sometimes people approach a tour
from the perspective that, because of
previous experience, they will only use
a certain sound-rental firm. Tam not that
way. Rather than trying to stay aligned
with one specific company., [ prefer to
evaluate the most appropriate method
of presenting live music in a concert
environment. More and more sound
companies that offertouring hardware
packages have improved their systems
toa point where we now have a certain
industry-wide quality level.

Mix: The past two or three years
have seen a rapid development in
the number of designs being offered
for live sound reinforcement. Do you
have any particular preference for
one approach over another?
Scheirman : There's no clear winner.,
In my experience, solong as the sound
company offersa certain style of system
(and that would probably be a direct-
radiating loudspeaker system custom-
designed and builtin-house), then Tean
use it during a touring situation. It's in-
teresting to note that if the sound com-
pany is offering systems built by a
commercial loudspeaker manufac-
turer, most of their cabinets will be
horn-loaded—Meyer, Eastern Acoustic
Works and Turbosound, to name just
three examples.

A fundamental reason for the dif-

ference in design approach is that a
sound company developing  and
building its own hardware can spend
the extra dollars on components and
R&D. rather than having to cover mar-
keting and advertising costs like the
commercial developer. 1 find that di-
rect-radiating  loudspeakers are the
most popular with major sound com-
panies.
Mix: How do you set yourself up for
a tour? Do you spend time with the
artist, listen to their music and try to
develop techniques that will best re-
produce their music in live perfor-
mance?

Scheirman: All of the above. If itis a
tour project for a known artist, T'll get
a discography before the tour and lis-
tento theirmaterial. make out some cue
cards and maybe lay out the console on
paper. Flilook atthe various parts of the
console T would be using on the tour
and work out my groupings.

On occasion, T ry to talk to the en-
gineer who mixed a recent album. For
this latest project with Linda Ronstadt,
I happened to meet with George
Massenburg [who recorded and mixed
Linda’s recent albums). But the choice
of signal processing and level balancing
that would be done in the studio is
really quite different from what I would
use inalive setting. If there is something
unusual about an  album—maybe
sampled drum material, or some fancy
special effects—then you would cer-
tainly benefit from interfacing with the
record mixer.

During a live sound reinforcement
assignment, F'mtrying to participate in
the creation of a good show, and the
sound is only one aspect of that event.
To get too caught up in the finer de-
tails and lose sight of the big picture
the lack of one particular brand of noise
gate, for example, or demanding only
onc type of mic on the hi-hat—is
counterproductive. A live event is
a composite effect. The lights, the
sound, the staging, the physical lay-
out of the room, and the artist's emo-
tional empathy with the audience are
all part of the experience for the au-
dience. I try to keep all of those  di-
mensions in equal balance.

Mix: What major areas of develop-
ment in live sound hardware can we
expect during the next year or two?

Scheirman: Scveral important devel-
opments have occurred recently. The
first is a far greater awareness of
loudspeaker array technologies, not
only by sound companies but by the
speaker system manufacturers. Com-
panies as diverse as Apogee Sound,

JBL. Electro-Voice, Meyer and Renkus-

Heinz have been actively working on
array technology measurements and
have published their work in AES pa-
pers or during convention presenta-
tions. Other firms make their infor-
mation availuble to consultants to
demonstrate how their one-box sys-
tems behave when used in multiple
arrays.

Concert sound systems are now
heing designed as an array, made up of
identical-looking boxes that can actu-
ally fulfill different functions in differ-




e D.A.R.

e AMEK

e T.C. ELECTRONICS
e DRAWMER

e UREI

e dbx

o A.PI

e EVENTIDE

r e APHEX
\d's largest PO Audio inventory. A
-“:e e SONY

pvice.
v The most professional advice and s€ '.‘ﬂifﬁ'} :3:
4 Authorized ARP pie Macintosh Dealer p st'iﬂxéﬁﬁ’.ﬁ
_« o/Fiexible Financing pians. « TANNOY
v Rush Detivery: e HAFLER
e CROWN
e QS.C.
e YAMAHA
e TASCAM
e ROLAND
e MACINTOSH
* YAMAHA
e KORG
e JBL
e AKAI
e STUDIOMASTER
» SOUNDTRACS

 SENNHEISER
|
Call Today! o AKC.

(212) 719-2640 e DIGIDESIGN

SOUNDTOOLS
* . e EMU
= - .

: I O N A L e AUDIO L I
723 SEVENTH AVENUE (THIRD FLOOR) NEW YORK CITY 10036 O LoGIC

* Some restrictions apply. Call for complete delivery details * CARVER

v The wor




JUXTAPOSITIONS

ent arrangements. All serious sound
system designers are having to come to
terms with the characteristics of a con-
sciously designed array, rather than just
a pile of identical boxes. An array is a
verydifferent animal from an individual
cabinet; the single box may have cer-
tain frequency and coverage charac-
teristics that the array is certainly not
£0Ing 1O pOSsSess.

A good example of an arrayable
design is the Showco Prism System,
which we are using here for Linda
Ronstadt.

Mix: What are the operational ad-
vantages of moving toward array-based
system designs?

Scheirman: Primarily, predictable
coverage and dispersion. Even a mod-
erately sized array-type system pro-
vides many more adjustment points
with which to make subtle drive-level
changes within the system. I expect o
see more and more integrated inter-
faces and controllers, such as the
Crown I1Q 2000 or the new Crest Audio
system. These allow plug-in modules
on cach amplifier to betied together on
an intelligent, computer-addressable

network, so that the sound reinforce-
ment technician can make amplifica-
tion adjustments in a repeatable and
consistent manner.

Computer control of sound rein-
forcement systems will provide precise
control to tailor sound for different
venues, Custom files would allow the
user to casily configure and store vari-
ous amplifier drive levels and other
parameters, Whether it's worth the
additional cost to add a PC to a large
sound system, however, is question-
able at this time. Certainly, in higher-
income situations such as the touring
Broadway-style shows and installed
systems, such an approach would be
cost-effective.

The use of computers in sound
systems is an inevitable evolutionary
change. Programmable one-third oc-
tave EQs for stage monitors would be
very uscful. Clair Bros. has been using
their TC Electronic-developed EQ
system on the recent Fleetwood Mac,
Don Henley and Paul Simon tours;
other sound companies are exploring
ways to expand this concept.

And computer-controlled console
automation is also finding greater ap-
plication in live-sound reinforcement.

The Cadac console that A-1 Audio
has provided for some of the larger
Broadway-type shows, such as Star-
light Express and Chess, represents a
good example. Moving fader systems
controlled from a PC allow scene lev-
els to be held on disk and called up
like lighting changes at a predeter-
mined cue,

In their own way, the major sound
concert companies—Clair, Showco,
MSI, Electrotec and Audio Analysts, to
mention five—have cach chosen an
arca in which to perform valuable re-
search and development, be it a bet-
ter power distribution system, a high-
er-fidelity stage monitoring system,
or a better loudspeaker system tour-
ing  package. These and other ad-
vances will ensure improved ad-
vances withinthe live sound industry—
and better sound quality for our au-
diences. |

Drawing upon over 15 years of active
experienice with all dimensions of pro-
Jessional audio on both sides of the
Atlantic, Mel Lambert now beacds up
Media&EMarketing, a high-tech con-
sulting and marketing service for pro
audio firms and facilities.

Want To Get The Most From Your Microphones?
The Jensen Twin Serve' 990 Mic Preamp

oamount of signal processing can recapture detail ®

lost by the microphone preamp. Now you can
capture vocals with natural clarity and make them o
stand out in the mix with far less signal processing
using Jensen’s discrete 990 technology.

edesigned servo circuitry and new custom-core

transformers sonically outperform the best o
transformerless designs. Enjoy unparalleled immunity
from buzz, hum and noise ~ even near stage lighting on
remotes. With low-noise pots for step-free level control
and switchable peak/VU meters. You can own proven
990 Twin Servo® technology starting at under $1500.*

jensen

TWIN SERVO®

990 MIC PREAMP
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* Single channel price: factory expandable to 2, 3 or 4 channels.
Manufactured exclusively for Jensen Transformers by John Hardy.
Twin Servo is a registered trademark of Jensen Transformers. Inc.

Flat Group Delay to 65kHz Yields Exquisite
Transient Response

New Transformer Core Alloy Reduces Low
Frequency Phase Shift and Distortion

¢ DC Servos Eliminate Non-Linear
Electrolytic Capacitors From Signal Path
New Compact Size: 1%" x 19" Rack Mount
Immediate Shipment From Stock

jensen transformers

INCORPORATED

10735 Burbank Boulevard « North Hollywood, CA 91601
FAX (818) 763-4574
Closed Fridays, visitors by appointment only

Phone (213) 876-0059
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by Bob Clearmountain

[Hixing Without a Net

A
“ Record

Engineer’s

re you out of your mind? can become a serious addiction.

Guide

Why would [ ever want to mix live television? There Whether it’s Live Aid, cable tele-

won't be enough time to get sounds! What if a mic to Mix'“g vision broadcasts for the Stones
goes dead? I can’t deal with stage leakage! I could for or The Who, or just a satellite

never handle not being able to rewind! I won't have radio show for Westwood One or

Live
enough control! It’s all got to come out of a little TV DIR, [ always find myself wishing

Television

speaker! What if something goes wrong?!” the show would never end.
These are a few of the paranoid excuses many and Now don't get me wrong...I

record mixers manufacture to avoid live TV or radio Radio certainly wouldn't have you be-

mixing. Unfortunately, those who maintain that lieve it’s all fun and games and

attitude may never know what they're missing. They'llnever  nothing ever goes wrong. But problems can be minimized
feel that incredible adrenaline rush that comes with the by some careful preparation, which is what this article is all
knowledge that there are thousands, perhaps millions, of  about. With the right planning and a lot of cooperation and
people hearing every fader move they make, and knowing  teamwork on the part of you and all the crews involved, the
there’s no turning back once they're on the air. This may  broadcast and the experience can be unforgettable. (That

sound crazy, but once you get the bug, live broadcast mixing  means good!)

TLLUIS"TTIRATICON:: IODOANVIE MAIRRIRS
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Selecting a Mobile Facility
If you're lucky, you'll have some con-
trol over what truck you’ll use, so stay
away from the likes of “Bubba’s Van
with Pans.” Ask around. Try to get one
of the top trucks that has experience
with successtul broadcasts and a repu-
tation for good work. When checking
out mobile facilitics, keep in mind that
a great crew is as important as working
on a console you're comfortable with.
Get a stage input list from the PA.
company well ahead of time to make
sure the mobile facility can handle the
number of inputs you'll be dealing
with. Allow a few to spare for last
minute additions and effects returns
(such as delays) that you'll need to get
your hands on. Don't forget to allot ten
or 12 inputs for audience mics. Even
though you might have 60 lines com-
ing off the stage and audience and the
truck may only have a 40-input mixing
table, all the best trucks can supply an
additional mixer or two to deal with
the remaining lines efficiently.

Outboard Gear, Mics and Dis
Find out what outboard gear the truck
has and make up a list of whatever
supplements you think you'll need. [
wouldn’t go hog wild with extra stuff;
you'll probably only have time to deal
with one or two delays once all hell
breaks loose. Using things like exter-
nal mic preamps is a nice idea in the
studio to obtain the best possible clar-
ity and openness, but your priority
here should be to keep the signal paths
as simple as possible to limit the num-
ber of things that can go wrong. Two
or three good digital reverbs ought to
do just fine. If you can afford it, you
might want to have at least one extra of
each type of gear; i.c., an extra com-
pressor, reverb, delay, etc., in case
anything decides to pack up onyou, or
you realize after it’s too late that you
need an extra effect on a particular
song, which inevitably happens.

The input list should tell you the
mics and DIs the PA. folks are using, If
it doesn’t, make sure you obtain this
information along with a list of the
mics and DIs thatare available with the
truck. Once you examine the mic list,
itd be a good idea to get in touch with
the house mixer and make friends with
him or her, so you can discuss any
changes you may feel are necessary.
As you might imagine, this can be a
touchy subject. If you're dealing with a
band that’s already touring, try to catch
a gigto hear what the show sounds like

from the audience, and perhaps take
the house and monitor mixers out for
a drink. I can’t over-stress how impor-
tant it is to get these people on your
side, especially when it comes to mic
placement. Remember, if you're ask-
ing them to make compromises, you
may have to muke a few yourself. If
need be, you can double-mike some
things (put your own mics up next to
theirs), but avoid that whenever pos-
sible to eliminate stage clutter and
confusion during the show.,

For the Rolling Stones cable broad-
cast from Adantic City, the house mixer,
Benji LeFevre, had worked out a rather

R
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Mice are handy for word processing and
generaluse. But for precision audio, video, and
MIDI editing you need more than just a mouse.

Introducing the CS-1 Control Station
— the easy-to-use mouse replacement for hard
disk-based recording systems, MIDI sequencers,
and multimedia software, from JLCooper.

The CS-1 features conventional controls
thatlook and feel like a tape recorder transport,
with large buttons for Record, Play, Stop, Fast
Forward, and Rewind. A footswitch input
permits hands-free operation, and the smooth,
optically encoded jog/shuttle wheel provides
precise positioning and effortless “scrub”
editing.

Optional CS-1 software allows youto create
custom presets quickly that you can save todisk
or non-volatile memory. You can program the
CS-1 to trigger any keyboard or mouse
command. Used in conjunction with macro
utilities like QuicKeys™ Tempo II™ or

CS-1 cConrol sumion

ShrT (3 w . [

unorthodox method of miking Charlie
Watts' cymbals by placing two Neu-
mann U87s directly above Charlie’s
head. (T guess this is why they're called
“overheads.”) Because Charlie sets his
cymbals quite low, the wide-patterned
U87s turned out to be almost as close
to his stage monitor as they were to the
cymbals. This arrangement was ideal
for Benji, but was hell for me, Adding
two more cymbal mics would have
looked quite cluttered on TV, so [ had
to make the compromise. With the
help of some radical EQ, the cymbals
sounded fine, and [ think the over-
heads actually livened up the snare a

Do

QUIT MOUSING AROUND.

MacroMaker™ the CS-1 can initiate any click,
drag, or key sequence. It lets you create a
personalized control station for virtually any
Macintosh program.

The CS-1(Macintosh version) comes factory
configured to control Sound Toolsm, Visionm,
and Performer’ . The CS-1m (MIDI version)
works with the Atari, and the CS-1rs (RS-232
version) works with [BM compatibles.

Get the input device that lets you
concentrate on your project, not your computer.
The CS-1is sofast and easy touse you'll wonder
how you ever got along without it.

Contact your authorized JLCooper dealer
for more information. Suggested retail price
$599.95. Optional C$-1 Editor/Librarian $49.95.

Jlsbﬁﬁén ELECTRONICS

13478 Beach Ave ¢ Marina del Rey, CA 90292
Phone: (213) 306-4131 » Fax: (213) 822-2252

-1, JLCouper Electronics, and ILCooper loge are regastered trademarks of JLCooper Electronics
Otier product names and traadentarks are propeny of their respective compamies. © 1990 )LCooper Fledronics
propeny T
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Professionally Superior Audio Systems
From Clair Brothers

Lewishem Theate;, London

CBA R4-T House Speaker System and
CBA 12AM Monitor System

Clair Brothers has been developing and manufacturing pro‘essional speaker systems
for over 20 years. Now for the first time ever a comolete house and monitor system
is available for nightclubs, theaters, concert halls, auditoriums and stadiums.

The system:

R4-T Speaker System

Frequency Response e 38Hz to 20KHz
L.F. Power ® 600W EIA

M.F. Power  300W Program

H.F. Power e 150W EIA

Rigging ® Through Cabinet

Type © Trapezoid

Weight 185 Ibs. (Max)

Dimensions ® 45"x22%® x30%;¢" Deep

C.B.A. 12AM Monitor
Frequency Response ® 65Hz to 18KHz \
L.F. Power ® 300W EIA/1200W Peak

H.F. Power ® 150W contiruous power
Cabinet Material ® 19mm Finland Birch
Finish @ Epoxy/mastic with biack lacquer overcoat
Weight » 74 Ibs.

Dimensions ® 142" x2215" x18%4 "

C.B.A. 400 Series Monitor Rack
Custom Signal Processing

Crossover Integrated into 2ach Amplifier J Jj S | r
Corrects Phase error : _ ;
Optimized EQ Curve -
Input Capabilty—8 : :
. ik -/ Q ,

Drives Sixteen (16) 12am's . ®
Weight ® 172 bbs. v ¥ vy ~
Dimensions © 25% " x1974" x2474"

The R4T and 12am system is a portable, low profile, efficiently designed speaker
and monitor package maintaining the classic Clair Brothers Audio style.

Need the Best? Call us, we wil custom design your system.

Clair Brothers Audio Systems, incorporated
PO. Box 396, Lititz, PA 17543
Phone (717) 665-4000 Fax (717) 665-278
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bit. The monitor leakage was mini-
mized by dipping most of the midrange
out. This obviously was not an ideal
solution, but it kept everyone
happy...and it worked!

If there are more than one or two
vocal mics on the stage, color code
them with colored cloth tape so when
band members approach a mic they're
not normally on, you'll see it on the
video monitor and be able to act
accordingly. Color coding the appro-
priate channels on the console as well
will let you respond quickly.

Miking the Audience

Most experienced mobile audio crews
have worked out excellent methods of
miking an audience, although it won't
hurt to check on how it's been done.
Obviously, the number of mics and
placement will vary depending on the
size of the venue. In an arena, for
example, there should be at least eight
to ten mics, A typical setup will usually
consist of two shotguns on the sides of
the stage aimed at the first few rows of
the audience (usually the most enthu-
siastic), four mics (often condensers)
hanging in the center and the back of
the hall above the side loges, one on
cither side of the PA./lighting plat-
form, and cither a stereo pair or a
stereo mic at the back of the platform
facing towards the back of the hall.
Listen carefully to the different mics
during the soundcheck.

You will notice that the mics toward
the back of the hall sound delayed in
relation to the ones nearer the stage.
I'msure [ don't have to explain that this
is a result of the time sound takes to get
from the stage to the far mics, but 1
guess [ just did. For this reason it's a
good idea to record the audience on
four tracks, keeping the far mics as a
separate pair from the close ones. This
way, during the broadcast you cun
separately controt the amount of delay
that is tolerable, and in post-produc-
tion the far tracks can be "pulled up,”
or dubbed onto a separate tape with
time code and offset enough o get
them in sync with the band. This
permits them to be used at a higher
level, and helps a great deal when the
audience is supposed to be clapping in
time. Of course, if you're recording 24-
track you probably won't want to
devote four tracks to audience mics;
balancing the mics will decrease delay
annoyance.

Notes
Try to obtain a set list from the manage-



ment of whoeveris onthe bill. If you're
not already familiar with the artist(s),
pick up copies of their records that
contain the material they'll be playing.
Listen to them attentively and take
notes as to solos, background vocals,
ete. I've found a good format for these
notes is to use a separate letter-size
page for each song. Format each page
with designated sections for intro,
backing/featured vocals, solos, per-
cussion and a section for featured
instruments such as the keyboard or
guitar hook line. Leave enough room
to add to this list later. If you're really
lucky (and this is something you should
push for), there will be a full rehearsal.
Even better is to set up and do a
practice run ata real gig previous to the
night of the broadcast.

Recording

Chances are you'll also be asked to
record the show for possible post-
production and rebroadcast. Budget
permitting, 1 highly recommend  re-
cording digitally. The extremely low
noise floor really helps when the band
goes fromaloud rockerto a soft balladl.
Remember, your main focus during
the show is the live mix, not the

recording. At soundcheck you've got
to set your levels for the loudest songs
that will be played. You won't have
time between songs for pushing mic
faders up to optimize tape levels, you'll
be too concerned with getting your
mix ready for the next tune. If the
producers can’t afford digital, then
Dolby SR is a must. If videotape will be
rolling, you might want to avoid PD-
format digital. for those machines don't
seem 1o like being locked to anything,
particularly video sync. In my opinion,
the ultimate live recording medium is
48-track DASH digital.

Preparation

While studying the input, mic and
equipment lists during the weeks be-
fore the show, stay in touch with the
person who runs the truck. Keeping
the truck’s equipment in mind. lay out
the console on paper. Figure out track
assignments, monitor fader designa-
tions, effects sends and returns, and
where all the mics will come up. Make
a list of all the outboard gear you may
need. Once you have this worked out
as well as you can, get the information
to the truck crew as soon as possible.
(A fax machine will come in handy

here)) They may want to make a
modification ortwo to your plan. Heed
their suggestions—they've done this
before!

Hopefully the mixing table will have
a “fader flip” mode so the small, or
monitor, faders can be used for your
mics and the large faders can be used
for the mix. The advantage of this
configuration is that you can set and
forget your separate input levels to the
multitrack on the small faders. The
large faders, besides being casier to
mix from, can have subgroups of things
like drums and possibly percussion,
keybourds, brass and audience to make
your live mix easier. Also, this makes
doing the rough mix a snap. If you're
using an external mixer, you can sub-
groupchannels (for example, you might
have a bunch of percussion mics com-
ing up there) to a sterco pair patched
to a couple of mix faders on the main
board. Now you can also send them to
individual tracks of the multitrack for
flexibility in post-production. In addi-
tion, try to record the subgroup for
your rough mix.

The Bird
You're probably going to want some

o

Starship veteran Mark Morgan doesn’t gamble with his
investments. That's why he depends on the Furman AR-117 Line
Voltage Regulator to protect his precious electronics and
recording equipment. An easy cholce, since no other power
conditioner offers more features for the cost, or provides better
protection for sensitive audio equipment than the AR-117.

In a single rack space, the AR-117 automatically converts a
wide ranpe of high or low AC voltages to the North American

s} WLty

standard 117 volits. it handles a hefty 15 amps, yet it radiates only

“| protect my $150,000
Synclavier with a

Furman Line Voltage

Regulator”

a minimal stray magnetic fleld. The AR-117 is frequency-
independent, so it can be used successfully with generators. It
filters out spikes, surges, and RF interference — and can even
protect you from a disastrous accldental connection to 220V.

Find out why professionais like Mark Morgan depend on the
Furman AR-117. See your local dealer or cali or write for the

complste details. FUBMA”
o iy

Furman Sound, inc., 30 Rich 8t., Greenbrae, CA 94804 (415)827-1225 or Fax: (415)827-4548
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assurance that after all your hard work
your mix is actually getting through the
satellite and to the listening (and view-
ing) audience intact. The way to ac-
complish this is to arrange for an “air
monitor.” This can consist of some-
thing as complex as a satellite down-
link (a dish receiving the audio signal
directly off the satellite that is con-
nected to an external monitor switch
on the console), or as simple as an FM
tuner tuned to a local station simulcast-
ing the show. Occasionally, neither
option is available, in which case you'll
just have to hope for the best. Don't
forget to set your VCR at home to tape
the show! (I always forget.) If the
satellite transmission company can’t
supply a downlink, chances are your
truck crew can rig up a radio for you.

Communication

Be sure good communication has been
setup withall the crews involved. If it's
atelevision broadcast, the TV crew will
uswally supply an intercom from their
control room so you can hear any
necessary cues from the director. This
can also be an occasional source of
amusement. Ask for a direct intercom
to both the monitor and house mixers.

New Product

Also, get a talkback into the stage
monitors so you can talk to the musi-
cians directly during soundcheck. This
should be used only when necessary,
and only after the house and monitor
mixers are done getting what they
need from their soundcheck.

Video
For a television broadcast, your audio
crew will obtain a video feed from the
TV crew. More than likely this will be
the “line feed,” or what the viewing
audicence will be seeing. If your truck
has an extra video monitor (which
most do), you can obtain an isolated
feed (iso) from either a fairly wide shot
of the whole stage to see who is
coming and going, or an iso of which-
ever camera is covering the lead vocalist
or featured instrumentalist. For a radio
broadcast, the truck will probably have
its own camera O put on stage so you
can have some idea of what's goingon.
If there's a large keyboard rig or per-
cussion sctup and the truck has an
extra camera, you might want to set the
camera over it to see what's being
played.

When you're recording digitally,
record time code and be sure the

digital machines are connected to
composite sync from the video truck
and their clock input selector is set to
“ext.” This could save you a great deal
of hassle during post-production. If the
tape machine happens to be a Sony
3324, make sure it has a4 “VCLK” board
installed. This is an option that allows
the machine to be locked to video
sync. Most of them have it by now but
if the one youre using doesn’t, the
board is rentable.

Samples?

This may sound a bit sneaky, but it
won’t hurt to have a good stereo
audience loop handy in anticipation of
any possible lulls in the show. Hope-
fully you won't need it. An Eventide
H3000 with the sampler option, a
Publison or any high-quality, phase-
locked stereo sampler with a looping
function can be helpful here.

Snare and bass drum samples are
uscful, but dangerous. It can be tricky
getting samples to trigger properly ina
live situation. Only consider this if you
feel it’s absolutely necessary. Should
you choose to go this route, don’t use
a MIDI-controlled sampler, because

—CONTINUED ON PAGE 182

The first Automatic Feedback Controller

we’ve seen—and it actually works!

WHO CAME UP WITH IT?

Sabine — the people who make the ST-1000 Automatic Chromatic
Tuner. Now they've brought the “automatic” (and their reputation
for quality and value) to feedback control. The Sabine FBX Feed-
back Exterminator™ is a microprocessor controlled filtering
device which finds and eliminates feedback in sound systems. 1t
works like this: The FBX AFC determines the feedback frequency,
then assigns one of six narrow-band notch filters to exterminate
the feedback. Best of all, it's faster and has less tonal degradation
than if you used the best graphic EQ.

WHERE DO YOU INSTALL THE FBX?

The FBX AFC is a road worthy, single slot rack mount unit. Install it
anywhere you would put a graphic EQ, like between the mixer and
amp. Virtually any amplified sound system will be improved,

SENSITIVITY LEVEL
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whether you have a small band without a sound man, or a large
band with multiple monitor mixes.

YEAH, BUT WHO CAN AFFORD THE FBX?
Almost anyone — with price under $500.00.* It's an incredible
deal! Check out your favorite music store or contact Sabine for the
dealer nearest you.

Sabine Musical Manufacturing Co., Inc.

4637 N.W. 6th Street, Gainesville, FL 32609
904/371-3829 FAX 904 371-7441

FEATURES: Six independent, automatic '/« octave parametric notch filters. Time to find
and eliminate feedback less than /2 second.

*Suggested retail price only $499.98 U..S. or $549.98 LS. with optional Memory Back-
Up. Suggested retail price for U. S. only, price may vary in other countries. Includes a
one year limited warranty.

=y

FEEDBACK EXTERMINATOR

Manufactured in the U.S.A. by % Sabine“‘
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From the moment you begin to play a Kurzweil K1200, you'll hear
heartwarmingly authentic acoustic instrument samples as only Kurzweil
can create them. Plus a sizzling selection of brand new synth timbres.

- There are 162 great sounds, each with four layers and a powerful effects
Llsten to processor. The K1200 delivers all the features you'd expect of a fully pro-
fessional synth for the 90s, including 16-channel multitimbral operation
our heart and dynamic voice allocation. But the one thing it won't give you is
y ®m  programming heartaches. The k1200 features the easiest programming

ever. If you've got your heart set on the
ultimate keyboard controller, look no further
than the 88- or 76-note K1200 keyboards. Or,
if you're adding to your existing setup, you'll

want the Pro | module. Visit your Kurzweil dealer and hear the astound-
ing K1200. If you listen to your heart, there's only one choice — Kurzweil.

KURZIWEIL

-V T L LI~

Kurzwell s a preduct line of Young Chang America, Ind

arzweil Music Systems, Inc .~ 3336 Alondra B« ermtos, CA 90701, 213/926-3200




S TEPS TO PAINLESS

by BOb Lee / lnthe beginning, every mi-

crophone had a cable attached to it. There was no way
around it if you wanted to be heard; you were restricted by
the length and lay of the cable. Today, however, perform-
ers can go wireless for full mobility and that image of high-
tech “magic,” without compromising audio quality. Of
course, supplanting something as simple, straightforward

and reliable as a wire is a relatively complex task (see Fig.

1), and so Murphy’s Law sets many traps for the unwary
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FIGURE 1: Block Diagram of a Typical Wireless Microphone System
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If every wireless company |

claims theirs is the best,
why do they try to copy ours?

First, let’s talk technical.

A lot of newcomers to the wireless
field are making pretty bold claims these
days, but they all have one thing in common.
They all say theirs are the best. Well. we’ve
got news for them: all wireless systems are
not created equal.

At Nady Systems, when we say we
are the leader, we can back up our claims.
Everyone knows modern wireless systems
use companding for noise reduction, yet few
realize that we invented and patented audio
companding circuitry for wireless over 12
years ago.

Sure, other companies have attempted
similiar designs. Unfortunately, most of them
simply fail to utilize the existing technology
properly, so at 120 dB dynamic range, we
still enjoy up to a 20 dB edge over many of
our competitors.

In fact, what we find interesting is
that even our early prototypes are still
significantly quieter than these so called
“new and improved” wireless systems. You
may not always need the kind of performance
our wireless systems can deliver, but isn’t it
good to know that the technology 1s there if
it's required?

© 1990 Nady Systems, Inc.

Let’s talk product.

Our Nady 650 VHF Wireless System
packs a surprizing number of professional fea-
tures into a mid price system. It’s rack mount-
able and can be used with up to 10 channels
operating on 10 different frequencies at the
same time. And, of course, the 650 VHF has a
highly sensitive True Diversity front end for
drop out free performance in any environment.

The top of the line Nady 1200 VHF
Wireless System defines state of the art
wireless technology. Features include 20
channel simuitaneous operating capacity on
custom frequencies. The 650 and 1200 are
ideal for any wireless application, such as the
theatre, churches, meeting rooms or live
entertainment. Musical instrument and lavalier
mic body pack transmitters are available. Our
1200 HT handheld is a sleek, metal wireless
mic with no protruding external antenna—
another much copied Nady innovation.

Our 501 VR Wireless System delivers
the highest performance available and features
a portable, rugged metal case receiver perfect
for video and film production.

So whether you need a wireless system
for a modest facility with a small budget or a
multi channel wireless for a large location, you
can count on Nady to work flawlessly, give
you complete coverage and sound superb
doing it.

501 VR NAD

4Dy

SYSTEMS S

*4

Finally, experience.

Nady has been in the wireless
business for over 12 years. And we now sell
more wireless than the rest of the industry
combined. Nady almost singlehandedly pio-
neered the use of wireless in the live enter-
tainment indusiry, where road ruggedness and
dependability in a wireless system is
essential. This means that when you install or
use Nady, it will not only work the first
time—but keep on out performing other
wireless units for a long time to come.

Being on the leading edge of wireless
technology practically since its inception, we
have given the competition a lot of things to
try to copy.

So why settle for imitations? In Wire-
less there’s really only one leader—Nady.

AD!

SYSTEMS

INC.

Contact your local dealer or Nady Systems,
Inc. 6701 Bay Street, Emeryville, CA 94608.
(415) 652-2411 for more information.




sound engineer,

Three rules apply here: 1) a good-
quality, hard-wired mic is extremely
reliable; 2) a good-quality wireless
microphone system can't quite ap-
proach the reliability of a hard-wired
mic; and 3) certain preparations, pre-
cautions and prudent operating tech-
niques can help close the gap between
rules 1 and 2.

Many of these following tips for
keeping Murphy at bay are applicable
to other wireless uses, such as guitars,

At the Receiving End

1. Use diversity to minimize dropouts.
You know RF dropouts—the “picket
fencing,” or bursts of noise, in your car’s
FM radio as you drive through town
and all those pockets of reflection-
caused nulls. The same thing happens
on a smaller scale with wireless mics,
except the transmitter is mobile and the
receiving antenna(s) stationary. The RF
signal from a wireless microphone
reflects off walls, floors, ceilings and
other surfaces, and if you could some-
how see the peaks and nulls in signal
strength throughout the room, it would
resemble a huge, three-dimensional
moiré pattern changing wildly as the
transmitter moves about, When a null
hits the receiving antenna, you get a
dropout.

Diversity, a technique of redundant
reception, uses two antennas and RF
chains to insure a dependable signal.
Even if one antenna sees a null,
chances are that the other still sees a
decent signal. The receiver in Fig, 1 is
a “true diversity” receiver, essentially
two receivers in one, with a common
audio chain. The diversity comparator
automatically and inaudibly selects the
audio signal from the RF chain that sces
the stronger signal.

For example, let's say your non-di-
versity receiver gets a sufficient signal
from a well-placed single antenna 99%
of the time as the performer (with the
transmitter) moves about the stage,
Now, 99% looks good until you realize
that in a two-hour performance, you'll
have about 72 seconds of dropouts,
With a second well-placed antenna
(also 99% reliable) and a true diversity
receiver, you'll get, statistically, 99.99%
(100% -1% x 1%) dropout-free opera-
tion, and in that same two-hour per-
formance you'll end up with 0.72 scc-
onds of dropouts, most of which will be
unnoticeable.

2. Use the right antennas in the right
places. A receiving antenna is to RF
energy whata microphone is to sound.

To get a good signal to your receiver,
you need a good antenna. Two effec-
tive but simple types of antennas are
the ground plance (a.k.a. the Marconi)
and the dipole. The dipole, sometimes
called a half-wave antenna because of
its physical length, comprises two
quarter-wavelength driven elements
fed at the center. Tt requires a balun
transformer or active circuitry to couple
its balanced feed to the unbalanced
coaxial cable.

The ground plane antenna, a rela-
tive of the dipole, has one driven ver-
tical element, but several (usually three
or four) ground elements extending

radially from the base. The ground
elements provide an electrical mirror
image to the driven element, and be-
cause the base is grounded, the an-
tenna is often easier to mount. The
clements are commonly a quarter-
wave long. Sometimes 5/8 wave ele-
ments are used, which give a little better
sensitivity at directly 90° broadside, but
the pickup pattern falls oft more
sharply as you get away from the
horizontal. They're also more than
twice as large, often a consideration in
itself, and are more common in UHF
than VHF.

Both the ground plane and the di-

microphone

!
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effort by Sanken and NHK ~ §

to create a new generation of !

ultra-miniature lavalier micro-

phones designed to meet today’s .

demanding audio standards

while satisfying the concealment

requirements of high-resolution

film and video.

With over 50,000 microphones

COS-11 shown witbout windscreen

microphone technology and
precision craftsmanship.

Ideal for voice or instruments in
live broadcasting, location record-
ing and studio applications, the
COS-11 assures new levels of tran-
sient response, extended frequency
range and extremely low sensitivi-
ty to mechanical noise. The COS-11
combines advanced electret con-
denser miniaturization with a
unique vertical diaphragm design for
the ultimate in sensitivity, natural
response and hidden capabilities.

For the name of your nearest dealer, call:
AUDIO INTERVISUAL DESIGN
Exclusive U.S. Distributor (213) 469-4773

Sanken

Japan's most original microphone maker
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pole are omnidirectional in that they
are most sensitive for 360° around their
broadside planes. Sometimes, par-
ticularly in places where the RF spec-
trum is congested, directional antennas
are better-suited because they can be
placed to pick up the signal from the
wireless transmitter but reject interfer-
ing signals. Directional antennas have
multiple elements that cancel signals
arriving from the undesired direction
while reinforcing signals from the de-
sired direction. Because of their size,
they also are more common in UHF.

Some whip antennas mount right on
the receiver. This is compact, but not
optimum for reception; the receiver
chassis is usually not big enough to act
as a quarter-wave ground plane, and
the antenna spacing is not wide
enough for good diversity, although
this is usually not critical at normal
operating range. Also, it means the
antennas dictate the placement of the
receiver, which might not be very con-
venient.

Whatever type of antennas you use,
place them high and close to the action
to get a good signal strength, but well-
separated to get good diversity recep-
tion. The antennas should be spaced at
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Frequency Ranges

of |

North American

High-Band VHF
TV Stations

Channel Frequency Range (MHz)
l 7 174-180
8 180-1806
9 186-192
10 192-198
11 198-204
12 204-210
13 210-216
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least 1.5 wavelengths apart, which is
about 6to 8feet for the high VHF band,
and 1.5 to 3 feet for UHF. Generally,
placing one on each side of the stage
is a good approach. Keep antennas at
least one-half wavelength away from
any metal objects, such as scaffolding,
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lighting grids, plumbing, HVAC ducts,
electrical boxes and the like, and keep
a clear, unobstructed “line of sight”
(except for things like fabric, acousti-
cal tile, paper, etc.) between the an-
tenna and the transmitter. Directional
antennas should be aimed at the stage.

3. Use quality antenna cables. Good
coaxial antenna cables are essential,
since they conduct the RF energy from
the antennas to the receiver, and DC
current to line amps or active antennas
if they are in use. Coaxial cable comes
in many types; common in wireless
setups is RG-58, which is flexible and
inexpensive. RG-58, like any coaxial,
suffers from cable loss: at 200 MHz, it
has 7 dB of attenuation per 100 feet; at
500 Mhz, about 12dB per 100 feet; and
at 950 MHz, about 17 dB. (Keep inmind
that 6 dB of loss represents a 50% re-
duction in operating range.) Another
type of coaxial, RG-8, has losses of
about 3.6dB, 6.1 dBand 9 dB, respec-
tively. It is, however, much larger in
diameter, more expensive and less
flexible than the RG-58.

The rule of thumb here is to keep the
cables as short as practical while
minding the rules on antenna place-
ment. It's better to run a long audio

i

xi've heard everything”

(Wait till the summer.)
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cable than long antenna cables, so try
to place the receiveraccordingly. If you
need to run long cables, especially for
UHF, try a better grade of cable, like
RG-8 or RG-11. Also, take care of your
cables. Don’t crush them, and keep the
connectors clean.

4. Use a top RF distribution system
for your multichannel system. Running
multiple wireless channels doesn’t
mean you need a small antenna farm.
Actually, you canrun several receivers
from a single pair of antennas by using
a distribution system if their frequen-
cies are within the antennas’ frequency
range. This is a set of splitters that di-

vides the RF signalsto the receivers and
RF line amplifiers to overcome splitter
loss. Several manufacturers provide
these systems, which are not unlike
small MATV systems. Beware: Don't go
overboard on amplification. In their
quest for strong RF levels, some users
cascade line amps or boost the gain too
high. Disaster often results as the RF
amplifiers or receiver front ends over-
load. causing intermodulation distor-
tion and false RF signals, which can
interfere with the desired RF signals.

At the Transmitting End
5. Be gentle with the transmitter. Ac-
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T.C. Electronic and Clair Brothers have jointly devel-

oped the TC 6032 motor tader remote.

This “state of the art™ user interface gives you instant

access 1o up to 32 TC 1128’s — the worlds most

versatile equalizer.

Call tor more information.

Westlake Viliage, (805) 373-1828
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cidents happen, especially with wire-
less hand-held transmitters. They slip
out of hands, and with no cable to grab,
they will crash 1o the floor. That's bad
enough with a conventional mic, but
wirceless transmitters have much more
circuitry inside them, including tuning
coil slugs, which can be jarred and
detuned, causing distortion, reduced
output power, frequency drift or a
number of other problems. A sharp
mechanical shock could also crack the
crystal—that thin slab of quartzthat sets
the transmitter’s operating frequency—
and that means a costly visit to the
repair shop. Some technicians fight the
first problem by melting a small bit of
beeswax onto cach tuning coil slug
after the transmitter has been aligned.
The wax helps hold the slugs in place
without hindering future adjustments.

Be careful also with the transmitting
antenna. It's the transmitter’s RF signal
outlet, and if you crush it, crimp it or
break the end off, you'll have a
mistuned, inefficient radiator.

If you have a padded protective case
for your transmitter, by all means use
it; if you don’t have one, order one
you'll save much more than what it
COSsts.

6. Keep a supply of fresh baueries.
Obviously, you can't phantom-power
a wireless mic; it needs batteries, not
only forthe microphone itself it it’s an
clectret), but also forthe other circuitry
and the RF output power. The batter-
ies face a heavy load and thus have a
short life, so don't push the manufac-
turer's battery life specification. The
added cost of fresh alkalines is usually
preferable to the embarrassment of
having a transmitter die. Some models
have DC-to-DC converters that keep a
constant operating voltage even as the
batteries decline to where they are al-
most completely spent. As the battery
voltage drops, the current draw in-
creases to compensate, which in turn
drains the batteries faster. This makes
super-efficient use of the batteries, but
there'sno“slow death™ towarn you that
they're running out, just normal op-
cration and suddenly...nothing.

Rechargeable nickelcadmium bat-
teries are an option with some models,
but most manufacturers actually dis-
courage their use because a charged ni-
cad cell delivers only 1.25 volts com-
pared to an alkaline cell’s 1.5 volts. A
DC-to-DC converter would start out
drawing much more current from the
ni-cad, depleting it faster.

7. When possible,use a wire an-

—CONTINUED ON PAGE 92




UHF’s time has come.

With the introduction of the
Samson UHF* Series, we
thought it might be helpful to
provide you with new informa-
tion about this technology.

1. UHF gets better recep-

tion. Yes it does, in the sense
that UHF operates at the
higher frequency range of
902-952 MHz. There is a lot
less traffic up in that band-
width. And, more importantly,
less RF interference and noise.

2. New UHF technology
has recently been

made available. For the
UHF Series, Samson put four
of our finest wireless engineers©
on the case. Using up-to-date
developments like Di-Electric
filters, Gas-Fet and new cellular
technologies, they were able to
bring UHF up to a higher level
of performance.

3. UHF sounds better.

A dangerous generalization

Eerhaps, but it does have wider
F dvnamic range. And because

we're the first to use dbx*

Noise Reduction in UHF, the

resulting audio quality is even

more impressive.

4. More frequencies are

available. Samson offers
seven UHF frequencies that
can be used simultaneously. If
{]ou’re already running a lot of
HF on stage, you can place
our UHF frequencies on top of
these without any interference.

EIGHT
THINGS
YOU