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MACRO FERENCE_ FOR I NCC3MPARABLE SOUND_ 

The sound is incredibly transparent, 

unbelievably true. It's as if you were 

experiencing a live performance. Yet, 

the sound is a result of Crown's newest 

technological achievement. Macro 

Reference. A 20 bit amplification 

system with the essence of 20 bit digital 

sound. 

Reference is the ultimately damped. 

high excursion amplifier. A dual velocity 

feedback system enables Reference to 

take its low frequency damping range to 

in excess of 20,000. This makes low - 

end response tight. well- defined and 

incredibly natural. Crown has also 

enhanced ODEP '`' (Output Device 

Emulator Protection) circuitry for 

Reference. creating precise transfer 

function (monitored by IOC ) and 

thereby accurate control of the music 

signal within the amplifier. 

To assure that Reference can function 

under exacting requirements. its power 

supply was designed around an 

advanced torpid which nearly eliminates 

electromagnetic interference. And its 

revolutionary convection cooling system 

with computerized, proportional fan 

assist prevents thermal overload in 

high- demand situations. This makes 

Reference quiet enough to use in even 

the most discriminating environment. 

Digitally ready with a dynamic range 

that approaches the environment in 

which we live, Macro Reference will be 

the industry Reference for years to 

come. But you must experience Macro 

Reference to truly appreciate it. Visit 

your Crown dealer todlay. Comparing 

apples to apples, there is no comparison. 

Crown. Guaranteed Excellence. 

Crown International. Inc. 

P O Box 1000 

Elkhart. Indiana 465151000 U.S.A. 
Telephone. 219 294 -8000 
Toll Free: 800i535 -6289 
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A new justification 
for investing in a moving fader 

automation system. 
Nof everyone's business 

demands moving fader 

automation. 
But if you've been feeling 

competitive pressures. as well as 

pressures related to this techrology 
-like the ability to instantly "re- 
create" last week's mix with the 

sonic transparency that only moving 

faders can provide -we can remove 

some of the obstacles you've been 

facing. 
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Our emu mote Iris function allaus mules to be 
inserted and deleted. or trimmed. on a frame - 
by- frame busts. harder ;Sues and mutes rand 
'sniffles) ma lu' enlerrd off -hue ria direct 
ke)boanl moo. 

First. Otari's DISKMIX 3 

Moving Faders system is one of the 

finest you can buy, and it, doesn't 
carry a premium price tag. And our 

leasing program makes DISKMIX 3 

The highh lerudile nL`k 1111 3 soft air is 
combined uilh the latest in motorized fader 
tvfilNrlog} from Ik'Inly n(ük's to (wall' a high 
grtirli yet affordable f.rder/mule:mlornaliun 
system. 

even easier to put in your studio. 

Interested? 
DISKMIX 3 is a time -code 

driven system that provides unlim- 
ited mix data storage direct to hard 

disk. as well as complete off -line 
editing. including splice. merge. copy. 

fader and mute set and trim. plus 

insert and delete. The system uses 

multiple micro- processors and 10-bit 

data conversion. while high speed. 

dual ported RAM distributed over a 

proprietary bus system facilitates 
maximum data transfer with no 

system delays. This technology is 

I )IS& t1U' 3 automation bl:W1'nIs air designed and manufu'unrd in slit I .s 1. hi Mari (,tu por'ahkm. 

(.onsnk' Products Group. Circle (4) on Rapid Facts Card 

optimized for 

the latest fenny 
F Giles motorized 

faders to provide full 
[Mel' tr i 'h in less than 

two SMI'T'E ime -code 

b'aitl(s. 
DISK ".II\ is designed with a 

user- interl:Ire ',cry similar to that 
of current \CA- base(I automation 

systems. So if you are already using 

automation systems. DISKMIX 3 will 
be a quick study. In fact. the entire 
system is easy to understand and to 

use. It keeps yclu abreast of what's 

happening during all phases of mix- 

ing and gives you constant feedback 
in all modes of automaton. 

11'or a new brochure that gives 

you a complete run -down on these 

and a host of other features that 

allow you to deliver a better more 

creative product to your clients. call 
your nearest Otari dealer. or call 
otari at (415) 341 -5900. Perhaps 

this tine. your decision about fader 

automation can tie a positive one. 

DISKMIX 
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IIIN PRETHÉTING LEXICON 3001111111 

A unique digital effects pro- 
cessor with analog and digital 
inputs and outputs, time code 
automation, and magnificent 
sound. 

There may be digital effects pro- 
cessors that rival some of the 
300's features, but you'll never 
find one with them all. The 300 
delivers precise delay and stereo 
pitch shifting, as well as stunning 

Connectivity redefined 
The 300 redefines connectivity 
standards for digital signal pro- 
cessors. Unique analog and 
digital circuits accept analog 
signals or digital signals in the 
consumer SPDIF or professional 

Total MIDI control 
With the 300's real time MIDI auto- 
mation you can record parameter 
changes on most any sequencer. 
The 300 also includes Lexicon's 
Dynamic MIDI® allowing you to 
control the 300's effects para- 
meters from any MIDI controller. 

And of ccurse, the sound is 

superb. The 300 delivers near- 

ly unmeasurable distortion and 
exceptional phase linearity 
through the use of state -of- the -art 

converters. 
They're so advanced you 
can use their outputs as a 

system reference. 
The 300 joins the 

Lexicon family of digital 
effects processors. From 
the economical LXP -1 to the 

world renowned 480L, they all 

share the Lexicon Sound. 
For more information about the 

300 or any of Lexicon's products, call 
(617) 736 -0300, FAX (617) 891 -0340, 

or write Lexicon, Inc., 100 Beaver St., 

Waltham, MA 02154. 

öi Pt ill .: 
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reverb and ambience. It auto- 
mates sound changes with 
SMPTE /EBU time code. And it 

inputs and outputs analog, as well 
as consumer and professional dig- 
ital formats - in any combination. 
All with magnificent Lexicon Sound. 

The 300 is a powerful tool in 

audio for video applications 
where time code synchronization 
is essential. And in digital video 
editing, the 300 ensures that 
scene changes are handled 
smoothly - in the digital domain. 
Because the 300 has digital in- 

puts and outputs, it's the perfect 
choice for RDAT and CD master- 
ing. And for music production 
there is an incomparable set of 

sounds, as you would expect 
from Lexicon. 

AES /EBU formats. Whether the 
source is a CD player, RDAT 
recorder, or open reel digital 
deck - the 300 identifies and 
locks onto the incoming format. 

You can then select between 
analog and consumer or 
professional output formats, 
regardless of the 
input format. 

Consumer in, professional out, 
analog in, digital out. The 300 
handles them all. You can even 
mix analog and digital signals. 

This kind of connectivity just 
isn't available anywhere else. 

Circle (5) on Rapid Facts Card 
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We buij our woofer 
and tweeter a 
better home. 

DMT AND TRANSDUCER HOUSINGS - 
All Cabinets used in the new Tannoy Monitor Series represent 

considerably more thought and design than the average 'chipboard 
cabinet of the correct volume'. 

Cabinets are constructed from a high density space -frame 
with rounded corners and edges, supporting MDF/high 
pressure twin laminated walls 

Rounded corners and edges greatly inhibit sound reflec- 
tions and diffractions from cabinet boundaries. These car, be __r- 
major sources of irregularities in the reproduced sound, T 
particularly in terms of the perceived placement of instrumerts 
within the sound stage. For the high frequency unit to make an 
effective job of launching all the detail that it can generate into 
the listening space, it must be held rigidly in the cabinet H E A 
throughout its operational frequencies. BELIEVE This is the key to the Tannoy cabinets. if a'rigid' cabinet 

is used, the redundant energy from the rear of the bass unit and frame 
cause endless resonance problems within the cabinet. Differential 
Material Technology provides the answers by using a variety of different 

adhesives between the rear of the drive unit and brace, the cabinet 
walls and the brace and within the layers of the MDF laminate. 

The lossy couplings effectively transmit and absorb energy in 
a frequency selective way. Put more simply, at low frequencies 
the drive unit sees the cabinet as a ngid structure and at higher 
frequencies as a resonance absorbing/damping structure. 

DMT provides an ideal cabinet solution for the complete 
frequency range, eliminating unwanted loudspeaker biases. 

The overall result is a true representation of the mix, un- 
equaled referencing capability, guaranteeing what you hear is what 

R you get - eterr lime. 
Tannoy / TGI North America Inc. do Bill Calma 300 Gage Ave.. Unit 1. 

Kitchener, Ontario, Canada N281 2C8 (519, 745.1158 Fax (519, 745-2364 

Not your average woofer and tweeter. 
Circle (6) on Fast Facts Card 
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What Makes A 

Magazine Sing? 

Every so often, we get a letter from a 
reader who asks a variation on the follow- 
ing question: "Why do there have to be 
ads in REP? They only detract from the 
space for the articles and product reviews 
we enjoy reading. Why can't you just fill 

the magazine with the stuff we like to 
read ?" 

Our answer? R EP, like most of the 
magazines that deal with specific industry - 
related subjects, is known as a trade maga- 
zine. It exists both as an informational tool 
for the industry, and, of course, to gener- 
ate an income for our publishing compa- 
ny, which spends vast amounts of dollars 
every year sending writers and editors to 
trade shows, visiting studio facilities 
around the world, taking and processing 
photographs, producing and printing the 
magazine, mailing it (the majority of the 
cost of doing magazine business), etc. 

Subscription revenue is, at best, a break - 
even proposition in the magazine publish- 
ing business. The production dollars come 
almost exclusively from ads. The majori- 
ty of readers feel that this serves multiple 
positive purposes: It lessens the burden of 
magazine subscription costs to them 
directly, and, via the ads, it educates them 
as to new or interesting products availa- 
ble from the manufacturers. 

Dennis Milan, the publisher of REP, 
and I, as the editor, work very hard to en- 
sure that the ratio of ads to editorial ma- 
terial is monitored closely. Obviously, we 
want to maintain a profit for the compa- 
ny, so the magazine can continue to be as 
successful as it has been for the past 21 

years. But just as importantly, we have no 
interest in having the book look like the 
front of some lifestyle consumer magazine - 80 pages of ads before you get to the 
table -of- contents page, followed by four 
fluffy articles. That does our professional 
audio reader - you - a disservice. Our 
goal is to continue to provide the largest 
amount of useful and practical editorial 
material we can possibly cram into the 
mag, the kind of in- depth, technical, nuts - 
and -bolts features unavailable among the 
competition. 

Which brings up a question from our 
side: How are we doing? It's been exactly 
one year since we revamped the look and 
feel of REP, with a phenomenal amount 

of positive response. Along the way, we 
have adjusted the focus of different depart- 
ments and features, attempting to find that 
magical balance (if there is one) between 
all of the special interest readers we ad- 
dress: studio rats, creators, mixers, A for 
V post, film sound, live SR, you name it. 

The goal of all of the staff at REP is 
to create the one magazine that most ef- 
fectively delivers, without the fluff and 
hype we all see elsewhere, the material 
most valuable to you in these rapidly 
progressing technological times. Informa- 
tion you need to survive and prosper. Ma- 
terial that jumps out at you quickly with- 
out your having to wade through pages 
of low -level coverage. 

With this in mind, we would like to in- 
stigate an informal survey. 

It would help us immensely if you would 
take a brief moment of your time and jot 
down a short list, or some comments, on 
what you would want REP to be. Pretend 
it's yours to install editorial material into 
as you see fit. What would you include? 
How can it be even more effective for you? 

Mail me off a note. Maybe jot it on the 
back of your facility brochure. Be creative! 
Do you want to see more product reviews? 
More in -depth technical evaluation or edu- 
cation pieces? More or fewer studio 
descriptions and visits? How about the hu- 
man interest pieces, like interviews and 
project coverage? Do the production spot- 
lights work for you, like Fresh Track's Fo- 

cus column? What do you think of sound 
system /concert reviews? All Access? Road- 
work? How about the new product sec- 
tion? Should it be bigger? Smaller? Differ- 
ent in coverage? Computers? Hard drives? 
Let us know. Contribute to this endeavor 
called REP, which benefits all of us in the 
industry. 

Make a small investment in time and a 
stamp, and let us know what you'd like to 
see continued, dropped, expanded or 
added. Do it for yourself and for us. We 
want this to be the best damn trade maga- 
zine you need to read. 

Mike Joseph 
Editor 

Mailing Address: 
R EP Magazine 
Attn: Editor 
P.O. Box 12901 
Overland Park, KS 66212 
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DAW Reaction 

From: Colin Pringle, head of marketing, 
Solid State Logic, Begbroke, Oxford, 
England. 

I found the hard disk survey in the 
March issue ["Reality Check"( very in- 
teresting. We feel the poor scoring of 
ScreenSound in the backup stakes is be- 
cause the authors were not comparing like 
with like; many of the comments made 
were not accurate. 

For the record, ScreenSound does not 
have a slow tape streamer. It does back- 
ups at the same speed as all the other sys- 
tems - 2.5x real time. However, it backs 
up the whole system, in much the same 
way that a mainframe computer backup 
works (would you want to back up your 
System 38 every time you finished a 
spreadsheet ?). Other systems back up in- 
dividual files (which actually involves a 
greater degree of risk). You can see that 
this approach makes even more sense 
when you look at the system in conjunc- 
tion with SoundNet, where the centralized 
audio and edit data are managed in a tru- 
ly professional manner, off -line. 

Our sampling frequency is fixed at 
48kHz for A/D conversion. As the system 
operates at 48kHz internally, we do not 
see the sense in providing an option. For 
digital inputs, however, 32kHz, 44.1kHz 
and 48kHz are all accepted, either user - 
selectable or auto -selectable. 

Tracks are not bounced through ana- 
log circuitry, but digitally. 

The automation integral in Screen - 
Sound is entirely digital. There are no 
VCAs. 

It is possible to perform a crossfade 
within a track. 

Other points may have been true 
when written, but have been added in re- 
cent software releases. 

Stalking the Magnesaurus 
From Jim Boyk, president, Performance 
Recordings, Los Angeles. 

I thought REP's coverage of the Mag- 
nesaurus was excellent. I must confess 
that I've been startled at how many peo- 
ple read REP. Quite a number of people 
have told me they read the piece, and 
several people mentioned in the article say 
they've had the same experience. 

One professional at a major label has 
been trying to put 351 -type heads and 

electronics on an Ampex ATR, and I was 
able to pass on the word that it won't 
work. I know, because that was my own 
first idea of how to do the job. 

The first Magnesaurus recording was 
released on LP and CD in May through 
Harmonia Mundi USA, the exclusive U.S. 

distributor. The CD is the only one in the 
world that has the entire program twice, 
once from analog (the Magnesaurus tape) 
and once from digital. The two master 
tapes were made at the same time off of 
identical microphone feeds. 

A final note: Magnesaurus is a 
trademark. 

REP is influential! 

From: Conrad J. White, manager, Modern 
Language Center, Department of Media 
Services, Harvard University, Cambridge, 
MA. 

"Stalking the Magnesaurus :" in the 
February issue, was a very interesting ar- 
ticle, particularly to us old "tube- a- philes :' 
However, there was a large omission: No 
mention was made of the manufacturer 
or the type of tape that was used. 

Was it Ampex, 3M, Radio Irish brand or 
Brand X? Perhaps the new 3M 996? All of 
us out here would like to know. Keep up 
the good work. 

Editor's Note: Jim Boyk, the man behind 
the Magnesaurus, uses Ampex Grand- 
master recording tape. He is also evaluat- 
ing 3M 996 on the Ampex 351 tape 
machine. 

Answers to DAT Questions 

From: Steven Huston, president, Yattunes, 
Houston. 

Regarding the mystery of why the DAT 
recording was not even in the running 
with the one made on the Ampex 300 
traveling at 15 ips ["DAT Questions :' Let- 
ters, April], perhaps it bears out what some 
of us from the "old school" of recording 
have been saying all along: nothing cap- 
tures the "warmth" in music better, or 
even close to, an honest -to- goodness ana- 
log recording made on a machine that has 
stood the test of time. 

Dolby SR is something that should be 
used on occasion if warranted, but not as 
an everyday, automatic practice. Using 
15ips requires much less compensation for 
losses at the end of spectrums compared 
to 30ips, and DAT machines may be "pure" 

in theory, but "new idea" engineers are 
perhaps better at being computer geniuses 
than they are using their ears. 

I hail from the recording "school of hard 
knocks" and only use machines that too - 
many- to-count great recordings have been 
made on. I still cut tape with a razor blade, 
and I challenge anyone to find my edits. 
I still believe that making great recordings 
is an art one learns from another who 
knows how it's done. Then, you have 10 
or 15 years of practice and you can do it 
too, if you're lucky. 

I don't know if this is the definitive an- 
swer, but it could be that the Ampex 300 
recording sounded best because the ma- 
chine is superior for sound recording, and 
the engineer running the machine knew 
how to make recordings. 

The DAT Agreement 

From: Ronald Steven Mintz, Los Angeles. 

I was shocked and amazed to read that 
a settlement of a class- action lawsuit was 
based on the condition that all manufac- 
turers of DAT machines degrade the qual- 
ity of their products [ "DAT in the Real 
World, Part 1 :' April]. Such an agreement, 
on its face, appears to be illegal as a "hor- 
izontal" restraint of trade. 

As for the copyright aspect of the agree- 
ment, it appears that the parties have for- 
gotten that the purpose of the copyright 
laws is to afford protection for Limited 
Times (capitalization in the original, i.e., 
the U.S. Constitution). The scheme now 
followed defeats the basic purpose of the 
copyright laws by preserving in perpetui- 
ty the inability to copy protected works. 

Such a subversion of the copyright laws' 
purposes is worse than the mere possibil- 
ity that the use of better DAT equipment 
would serve to contribute to a possible in- 
fringement. To carry the parties' logic to 
its conclusion, all "consumer" cassette 
decks should be similarly degraded in 
some way, or else they, too may be used 
to infringe protected LPs and other mu- 
sic sources. 

Editor's Note: Due to inaccurate informa- 
tion furnished to REP, Sear Sound's 
phone number in April's Letters column 
was incorrectly listed. The correct phone 
number is 212 -582 -5380. 

Send letters to R.E.P. Box 12901. Overland Park. KS 66212; 
fax 913. 5416697. All letters must be signed and may be edit- 
ed for length and clarity. 
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Rather than show you a picture 
of George Massenburg nos 
in front of our digital mdltitrad 
here'swhyhe stands behind it. 

Legendary recording engineer 

and producer, George Massenburg, 

has so many 

reasons 

for buying 

a Sony 

PCM -3348 

DASH 
The PCM -3348 has developed a 

reputation for steadfast reliability 

48- track, you don't need to see his 

face to get the picture. 

Reasons like the transport. "Ifs 

the finest I've ever run. When you 

press play, it plays without throwing 

loops. And it stops, starts, and locks - 

up incredibly fast" 

Reasons like its user- friendly, 

ergonomic 

design. 

'The 

3348 seems like it was designed 

with the engineer in mind. It never 

fights you" 

Reasons like reliability. "I've 

produced a lot of records on the 

3348, and I've never 

had any problems. It 

always works" 

Reasons like the 

people behind the 

3348. "I like Sony's 

philosophy. 

They're looking 

way over the 

horizon. They've 

given the 3348 

features I've only 

And that, coming from George 

Massenburg, is musc to our ears. 

George Manburg 
chose a PCM -3348 based on tf e sane 
high standards he uses to design and build his own audio equipment 

begun to use now, but I know they'll 

be essential down the road" 

And, of course, the most 

important reason of all. The sound 

is excellent. In fact, I've digitally 

transferred all of my current 

projects from 32 -track 

to Sony's 48- track, and now 

I can't imagine using any- 

thing else" 

Songs unique transport enables the 
PCM -3348 to move 
tape faster than any 

other multitrack recorder 

© 1991 Sony CapaaOn d America Sony Busress and Prolessonal croup 
3 Paragon Dave. Ma+wale. NJ 076451735 Sony s a regraered trademark or Sorry 

For even more reasons to 

consider the PCM -3348, call the 

Sony Professional Audio Group 

at 1- 800 -635 -SONY. 

SONY 
BUSINESS AND PROFESSIONAL GROUP 

JJ110 10 I Il-rt. -I to 
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Name /Location 
STUDIO UPDATE 

Details 

NORTHEAST 
Interface Video Systems/ 
Washington, D.C. 

National Sound /New York 

Right Coast Recording /Lancaster, PA 

Sear Sound /New York 

Showplace Studios, Dover, NJ 

University of Lowell /Lowell, MA 

MOUNTAIN 

Bill Winn has joined the staff as senior audio 
engineer. 

Newly formed division of National Video Cen- 
ter; has purchased an NED PostPro and Syn- 
clavier. 

Completed construction of a modular, remote 
recording system, offering analog and digital 
recording. 

Has received a fabricated 1/2 -inch 2 -track head 
stack for Studer A -80 recorder from John 
French of JRF Magnetic Sciences. Also pur- 
chased: a pair of closely matched AKG C -12A 
mics. 

New recording studio with an Amek Mozart 
console with Rupert Neve modules and Super - 
true automation, an Otani MTR 90 111, Digide- 
sign Sound Tools, an Apple Macintosh Ilci, 
Studer A820 and Lexicon 480L; designed by 
H &M Audio. Located at 347 S. Salem St., 
Dover, NJ 07801; 201- 328 -4400; fax 
201 -328 -4833. 

Sound Recording Technology Program has 
opened a new 24 -track studio; equipment in- 
cludes a Soundcraft TS24 console with Audio 
Kinetics Master Mix automation; Otani MTR 90 
and MTR 10 tape machines; and a Studer 
Editech Dyaxis. 

Colorado Sound /Westminster, CO 

SOUTHERN CALIFORNIA 

Equipment purchases: Apple Macintosh Ilci; 
Digidesign Sound Tools; Sontec mic pre -amps; 
Meyer HD -1 monitors; Panasonic SV -3500 DAT 
machine; and eight additional Uptown Automa- 
tion faders. 

The Last Stop /Universal City 

Little Wing Recording/ Marina del 
Rey 

Pacific Ocean Post /Los Angeles 

Sound Chamber Recorders /North 
Hollywood 

NORTHWEST 

Post -production facility owned by the Arthur 
Co. is available for outside clients. Facility in- 
cludes a video on -line bay, two video off -line 
bays and six audio sweetening suites. A mixing 
room with a Neve 8108 console and Westlake 
monitoring has been added. 

Facility has moved from the Bay Area to Los 
Angeles; business direction is now away from 
post -production services and toward location 
sound work. Address: 4163 Via Marina 409, 
Marina del Rey, CA 90292; 213 -305 -8280. 

First phase of expansion project has been com- 
pleted; additional audio facilities, including an 
audio room, pre -lay room and voice -over 
booth, are new. 

Moved from Pasadena to Hollywood location in 
May; has three studios designed by Jack Ed- 
wards and Beno May. Services include music 
recording, MIDI work and post -production. 

Lawson Productions /Seattle Ann Wilson, Nancy Wilson and Howard Lees 
of Heart have built a studio at the Lawson 
complex. Studio A has been updated, Studio B 
has been remodeled and a third digital audio 
workstation has been purchased. 

Martin Audio /Video has restructured its 
equipment sales group; accordingly, all pro 
audio sales will be consolidated under 
A.F. Associates, Martin's sister company. 
The group will be led by Mike Bogen, 
director of sales. Dave Bellino is sales man- 
ager, and Philip Celia is field manager. 

Because of the acceptance of its 
Macintosh -based products, Digidesign 
has announced that it will no longer mar- 
ket and distribute C -Lab Atari products, or 
its own Atari product line, in the United 
States and Canada. Atari Sound Tools 
users may "side -grade" to purchase or 
swap the appropriate hardware and soft- 
ware to run the Sound Tools on the Mac. 
For more information, contact the com- 
pany at 1360 Willow Road, Suite 101, Men- 
lo Park, CA 94025; 415- 688 -0600; fax 
415- 327 -0777. 

White Instruments has moved to 1514 
Bluestein Blvd., Austin, TX 78721; 512 -389- 
3800; fax 512 -389 -1515. 

Attendance at the 90th Audio Engineer- 
ing Society convention in Paris totaled 
6,256 people from 57 countries. A total of 
270 companies exhibited. Despite initial 
fears of an attendance decrease because 
of the Gulf War, the association said the 
convention was one of its largest Europe- 
an events to date. 

3M has donated audio- and videotape to 
New York's Museum of Broadcasting for 
archiving purposes. 

Monitor manufacturer DynaudiìoAcous- 
tics has appointed 21st Century Ltd. as its 
dealer in the Los Angeles area, located at 
2002 N. Beachwood Drive in Hollywood. 

Neotek announced that 1990 was its most 
successful year ever, with 1991 expected 
to set records. Most of the company's 
growth is expected to come from sales of 
the Encore film and TV post -production 
console. 

Valley International is now selling its 
product line direct to the industry, allow- 
ing a 30% reduction in distribution costs 
to be passed on to customers. A toll -free 
number has been set up for orders: 
800 -800 -4345. 
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Music To Your Eyes 
JVC's DS- DT900N R -DAT recorder is designed 
to integrate perfectly into any video post 
production environment. All of the features 
needed by audio and video professionals are 
standard on the DS- DT900N, but optional on 

other machines. Features like video sync and 
SMPTE time code for pinpoint synchronization 
with video, parallel and serial remote control, 
and AES /EBU digital inputs and outputs. 

With a manufacturer's suggested list price of 

less than $4,500, no other professional R -DAT 

recorder gives you the features and performance 
of the DS- DT900N. 

For more information about the DS- DT900N, 
call 1- 800 -JVC -5825 or write JVC PROFESSIONAL 
PRODUCTS COMPANY, 41 Slater Drive, 
Elmwood Park, New Jersey 07407. 

Circle (8) on Rapid Facts Card 
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Name /Location 
STUDIO UPDATE 

Details 

MANUFACTURERS 
AMS Industries 

API Audio Products 

Philip Drake Electronics 

Harrison by GLW 

Neve 

New England Digital 

NVision 

Otari 

Solid State Logic 

Sony 

Soundcraft 

Soundmaster International 

Studer Editech 

DESIGNERS 

Point 12 (Paris) has purchased one of the first 
16- output AudioFile Plus systems. 

Third Discrete Series console has been sold to 
Pinebrook Studios (Alexandria, IN); API 2016 
owned by Steve Hennig has been refurbished 
and will be used in a new Nashville studio he 
is constructing. 

TV-am (London) has purchased the first 2000 
Series stereo audio production console. 

TV -4 stereo teleproduction console sales: 
WMAQ (Chicago); and KIRO (Seattle). 

VR console sales: Ardent Recording (Memphis, 
TN); Pyramid Sound (Ithaca, NY); and Village 
Recorders (Hollywood). 

International sales: NTV Video Corp. (Japan), 
PostPro SD; German public broadcasting, three 
PostPost SDs and a Synclavier; Studio Time 
(Paris), PostPro SD; Teletota (Paris), Tapeless 
Studio system; Pro Video (Helsinki), Synclavier 
3200; and Finnish Film Commission, PostPro 
and Synclavier 6400. 

First 20- channel NV2000 High Definition Audio 
System has been installed at KLS-TV, Salt Lake 
City. 

Zoetrope Studios has taken delivery of an 
Otari /Sound Workshop Series 54 /Film console. 

SL 4000 G Series sales: The Plant (Sausalito, 
CA) and Bosstown Recording (Atlanta). The En- 
terprise Recording Studios (Burbank, CA) has 
become the first studio to use SSI:s new auto- 
mation system, Ultimation, in a new SL 4000 G 
Series, the facility's sixth. Audio Post House 
(New York) has added a second ScreenSound. 

Wim Vonk Sound Produktions BV (Netherlands) 
has purchased a 36- channel MXP -3036 console. 

Console installations: Hunt - Vincent Advertising 
(Lakewood, CO), 32- channel 200 Delta; Oberlin 
College Audio Services (Oberlin, OH), 32- 
channel 200 Delta; and Wood Entertainment 
Services (Little Rock, AK), Venue. 

Integrated Audio Editing System sales: Magno 
Sound and Video (New York); Weddington 
Productions (North Hollywood); Warner Bros. 
Studios (Burbank, CA); and Film House 
(Toronto). 

Dyaxis sales: Chapman Recording Studios (Kan- 
sas City, MO); and Elit Post (Nashville). 

Acoustics Design Group /Guildford, 
U.K. 

Russ Berger Design Group /Dallas 

Appointed to design a new control room for 
Studio 2 at Abbey Road (London). 

Designed facility expansion at General Televi- 
sion Network (Oak Park, MI), scheduled to be 
completed this summer. 

JBL Professional has issued its own cred- 
it card, which allows pre- approved cus- 
tomers to upgrade or outfit an entire setup 
within a flexible payment schedule. Ap- 
plications are available at JBL dealers; for 
more information, contact JBL Financial 
Services, 8500 Balboa Blvd., Northridge, 
CA 91329; 818 -893 -8411; fax 818-893-3639. 

Because of sales demand for its 500 and 
200 series signal processors, Symetrix has 
expanded its manufacturing, warehousing 
and shipping facilities by more than 60 %. 

Fostex has shipped 1,000 D20 DAT 
recorders worldwide since its introduction. 

Sales figures for Digidesign's Sound Tools 
reached 4,000 on the second anniversary 
of its release. Sales in March 1991 were the 
largest in the product's history. 

Telex Communications has landed con- 
tracts for the Winter and Summer Olym- 
pics. CBS has puchased a CS9700 commu- 
nications system for the main broadcast 
center at the Winter Games in Alberville, 
France. NBC has purchased a CS9700 for 
use in its broadcast center at the Barcelo- 
na, Spain, Summer Games. 

Rane has been issued a patent for its Ac- 
clerated Slope equalization design, first in- 
troduced last year in the FMI 14 micro- 
phone pre -amp. 

Soundmaster has been awarded a patent 
for Smart Sync, the basic synchronization 
system for the Integrated Audio Editing 
System. 

White Instruments has appointed PCM 
Marketing as its representative in North- 
ern California and northern Nevada. 

Bag End Loudspeaker Systems has ap- 
pointed Techshare Marketing as its 
representative in Maryland, Delaware, Vir- 
ginia, southern New Jersey, eastern Penn- 
sylvania and Washington, D.C. William 
Ray and Associates will represent the com- 
pany in Georgia, North Carolina, South 
Carolina, Tennessee, Alabama and Mis- 
sissippi. 

Bay Roads Marketing Group is now 
representing Adams -Smith product line 
in the metropolitan New York area. 
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The DC 24 Multi- Function 
Dynamic Controller. 

1 

ther designs give you "either /or.' The 

DC 24 rives you "PAD ": Two limiters AND 

two compressors AND wo gates AND a built -in 

crossover, all in one comact urit. 

A NEW SEF1O -LOCK UMITER DESIGN means 

more transFarev limiting no matter how 

drastically tie program material changes from 
moment to moment. Our servo- ocking circuit is 

smart enough to continuously maintain just the 

right ratio necessary to Guarantee flawtss controi. 

SEPARATE ?)MPRESSION CONTROLS allow 

you to dial ii tre perfect amount of dynamics you 

want, independently of the limiter. Extremely low - 

noise, low distortion VCAs }uarantee a evel of 

performance thr will satisry the most demanding 
recording of broadcast -eq iirements. 

THE INDEPENDENT EbPANDER /NOISE GATES 

can be adjuatec -o tighten 3ercussion or turn off 
background hum and noise, without efi?cting any 

of the other dynamic ccntnl operations 

A BUILT -IN 4'H ORDER CROSSOVER 

transforms tie E 24 into 3 bi -amp crossover/ 
processor al -in cne. You can minimize 'eedback, 
maximize sreale- protection anc save 

considerably on equipment costs. Or use the DC 

24 as a band -split mono controller to obtain more 

consistent broadcast or recording signa strength 
with less "pimpiig" ani " reathing" 

Why put up with the expense and b ilk of 

handling 3 cr 4 convent onal uni-s? Get greater 
precision an l n ore versatil ty wi-h fewe side 

effects, all peck 'd into a single compac- unit. 
Experience a whole new dimension in d jnamic 
control from Raie. 

" t 
>> 

Ym V.t V..' ocz. . 
; 

RArwi 
Rane Corpo -ation 
10802 -47th Ave W. Evere-t, WA 98204 
;206)355 -6000 

Circle (9) on Redd Facts Card 



FeJ T64 

Joni Mitchell: 
"Night Ride Home" 

JOUI MITCHELL 
.1111 rtd, w,m, 

Label: Geffen 
Produced by: Joni Mitchell and Larry Klein 
Mixed by: Mike Shipley and Dan Marnien 
Engineered by: Dan Marnien 
Additional engineering: Tony Phillips, 
Steve Churchyard, Julie Last, Henry Lewy, 
Richard Cottrell, Julie Last, Paula Garcia, 
Kristen Connelly, Jim Hill, Bob Voght 
Recorded and mixed at: Kiva Studios, 
A &M Studios, One on One Studios 
Mastered by: Bob Ludwig, Masterdisk (New 
York) 
SPARS Code: AAD 

Comments: Consistency reigns 
throughout the latest release from J.M., in 
musicality, artistic message and produc- 
tion. Mitchell has recorded one of her 
more mainstream works with catchy 
hooks and melodies that are embellished 
by a uniform, engineered mix. 

Of special interest: The popularity of 
Kiva as the studio for creating some of the 
latest creative works must certainly be a 
deliberate choice among the artists who 
voice where they want to track. Many of 
the albums recorded at Kiva (and those 
subsequently reviewed in this department) 
have exhibited the variety of the mixes 
and significant consistency of the produc- 
tions merit recognition. 
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Riff 
Label: SBK 
Produced by: Dennis Lambert, Pam 
Reswick, Steve Werfel, Monty Seward, Winston 
Johnson, Dale Van Rensalier, Ron 
Robinson, Brooks Arthur, Steve Lindsey, David 
Lawrence, Faye Greenberg 
Engineered by: Brian Malouf, Jeremy 
Smith, Gabe Veltri, Frank Roszak, Charles Alex- 
ander, Winston Johnson, John van Nest, Gabe 
Moffat, Eric Anest, Tom Fritze, Dave Jenkins, 
Steve van Arden 
Recorded at: The Zoo (Encino, CA); Can Am 
(Tarzana, CA); Marathon (New York); Studio Ul- 
timo; Westlake; Winsonic Digital; the Hit Fac- 

tory; Steve Lindsey Studio (Los Angeles); Im- 
age Recording (Hollywood); Valley Center 
Studios (North Hollywood); Ground Control 
Mastered by: Bob Ludwig (Masterdisk, New 
York) 
SPARS Code: N/A 

Comments: Machine tracks with some 
tasty guitars and saxophones. The vocals 
by this five -piece are phenomenally im- 
pressive. Their blending brings to mind at 
once Take Six and the Temptations. Riff 
ought to take the Grammy next year for 
group vocals. It's amazing to hear what 
kind of record you can make with vocalists 
who can really sing. 

Of special interest: "All Or Nothing" 
is the funky track with some cool rhyth- 
mic and sampling effects. "If You're Seri- 
ous" is a velvety smooth romantic ballad, 
reminiscent of Stevie Wonder. 

Material Issue: "International 
Pop Overthrow" 

Label: Mercury 
Produced by: Material Issue and Jeff Murphy 
Engineered by: Jeff Murphy 
Mixed by: Jeff Murphy 
Recorded at: Short Order Recorder (Zion, IL) 
Mastered by: Greg Fulginiti, Artisan Sound 
Recorders (Hollywood) 
SPARS Code: AAD 

Comments: Good, tight pop songs, solid 
writing, with a young idealistic edge; a 
cross between Shoes and REM. The real 
achievement of the production is in the 
casual ambience captured while still get- 
ting all of the details just right; the vocal 
performances sound natural and effortless. 
An alternative band with great promise; 
it may be a few albums before MI cross 
over to the mass appeal which REM is now 
receiving, but it will be fun on the way. 

Of special interest: There is a lot of 
obvious care in the production and en- 
gineering, yet the recording smartly 
avoids sounding "slick" or overproduced. 
"Valerie Loves Me" is a good radio track. 



Like no other. 
No other digital workstation fits this picture I)tcause nu 

other system matches the flexibility and productiv ity ut 

the Sonic System. 

The Sonic System offers a series of "firsts... The first 

(and only) digital audio workstation that can record 

directly to a compact disc. The first to otter background 

loading and unloading to h ::rd disk. And no other sys- 

tem gives you from lb to ?-t hit audio at such a rcasc nt- 

able price. 

The Sonic System offers unprecedented ease. speed. and 

power. All editing and mixing can he previewed 

in real time, so there's no waiting for the system to com- 

pute edits and write them to the hard disk. 

SWIMS - We surrender complete control over 

crossfades, allowing you to make smooth edits which 

are impossible on other systems. All editing is "non- 

destructive.- so you can make changes quickly and 

save multiple versions fur those finicky producers 

M1xmNS - Our Mixing Desk includes a hr: >ad array, 

of filters. dynamics. act' full automation You can 

change filter settings and audition your E(1 in real time. 

NoNOISE The NoNOISE system has restored 

thousands ut recordings. Now you can 

add any NoNOISE °uxii fitt de- clicking 

and noise +eduction to the S.>nic System. 

Whether you edit or ink music. dialtg : :nd sound 

effects. or nurlti -track recordings. chances are there is a 

Sonic S stmt package that could enhance your produc- 

tivity w idiom breaking your budget. 

Gall us for Ilion. information: 

Sonic Solutions 

I9(12 Van Ness : \venue 

San Francisco. ( :al ift)rnia 9.1 I119 

Tel (-u IS) 391-8100 

Fax (r I -t«)9) 
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Traut / Rodby: 
"The Duo Life" 

The Godfathers: 
"Unreal World" 

Label: Columbia 
Executive producer: George Butler 
Produced by: Steve Rodby and Ross Traut 
Recorded and mixed by: Rich Breen 
Assistant engineers: John Armstrong, 
Dennis Tousan and Tom Hanson 
Recorded live at: Universal Recording 
(Chicago) 
Mixed at: Chicago Recording Company 
(Chicago) 
Mastered by: Classic Digital (Evanston, IL) 
SPARS Code: DDD 

Comments: How exciting could an al- 
bum of jazz guitar and double bass be? 
Chicago musicians Traut and Rodby pro- 
vide some articulate comebacks to an of- 
ten tried -and -tested format that envelopes 
this listener in an unusually warm and ho- 
mogenous mix. 

Of special interest: Engineer Rich 
Breen has taken the sparse nature of the 
performance and extended to the listen- 
er an array of environments which, more 
often than not, add exceptional depth and 
warmth to the musicality of these record- 
ings. While the album clearly hypes its 
DDD rating, thankfully absent are the 
harsh treble anomalies and digital "grit" 
prominent in most full digital recordings. 
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Label: Epic 
Produced by: Steve Brown 
Engineered by: Steve Brown, Nick Robbins, 
Richard Chappell 
Mixed by: Steve Brown 
Recorded at: Elephant Studios (London); 
Real World Studios 
SPARS Code: AAD 

Comments: We liked the Godfathers 
the first time we heard them, three years 
(and three albums) ago. Their music is 
based heavily on guitar sounds with their 
roots in 1960s psychedelia. But the band 
uses this influence only as a starting point, 
building upon it with a freshness and 
youthful innocence which is at once corn - 
pelling, brash and ingenious. 

Of special interest: Too often, bands 
that play upon influences from other eras, 
be they rockabilly, Byrds -clones or 
psychedelia, do so with an irritating and 
studied self -concsiousness which creates 
a barrier to the music. The Godfathers 
avoid this by approaching their psychedel- 
ic roots not from the standpoint of a '90s 
band doing '60s music, but rather, by pick- 
ing up the 60s sounds and exploring them 
as though no time had elapsed. A remark- 
able compositional and production 
achievement. What you might expect to 
hear if the Beatles had made another al- 
bum between "Revolver" and the "White 
Album." 

REISSUE ROUNDUP 

The following compact discs of 
classic music have recently been 
released. As with all Fresh Tracks 
reviews, REP recommends these 
selections either for pure enjoyment, 
or for building up a basic library of 
recordings. 

Queen: "A Day At The Races,' 
"Sheer Heart Attack;' "News of The 
World" and "Hot Space" (Holly- 
wood Records). Freddie Mercury, 
Brian May and the boys deliver. "We 
Will Rock You;' "Killer Queen" and 
"Under Pressure" are among the 
songs included here. The produc- 
tion was years ahead of its time - 
there is still a lot to be learned from 
these tracks. May's guitar tones are 
among the best around. 

James Brown: "Star Time" (Poly - 
dor). A four -CD set(!) spanning 
Brown's career. The songs are care- 
fully chosen, the sonic quality is 
good and, of course, the Godfather 
of Soul was doing stuff 20 years ago 
that still can't be touched. The ulti- 
mate rock and roll /soul package. 

EMI Legends of Rock & Roll Se- 
ries: EMI has within its catalog Im- 
perial, Liberty, United Artists and 
other classic labels. The reissues are 
packaged with replicas of original 
artwork and include every song you 
can imagine by the respective ar- 
tists. Highlights of the series (must 
haves) include best -of compliations 
of the Ventures, Ricky Nelson, the 
lsley Brothers, and Ike & Tina Turn- 
er. There is also an amazing collec- 
tion of Cher singles without Sonny, 
including "Needles and Pins" and 
"Alfie:" The production on these 
rivals that of Phil Spector, with 
whom Sonny and Cher had their 
humble beginnings as background 
singers. 
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Unleash Your Creative Power 
With The A F V-500 AudioMixer. 

When it comes to producing high quality audio 
for video, the creativity of even the most talented 
operator or producer can be stunted 
by traditional consoles. 

The AFV -500 audio mixer gives 
you microprocessor control over 
audio for video production, with 
unmatched speed and ease. It gives 
you the same "key frame" control 
parameters over audio mixing that 
you have come to expect for video 
prog' amming. 

Now you have the time to concen- 
trate on developing new creative 
techniques, which can only add to 
the excellence of your overall pro- 
duction. 

The freedom to capitalize on talent is just one 
reason why the AFV -500 has developed an almost 

instantaneous worldwide follow- 
ing. Other important benefits 
include: 

F02.9' 
INNOVATIONS IN VIDEO 
and AUDIO TECHNOLOGY 

For complete information on the 
remarkably affordable 

AFV -500, please call the FOR.A 
office nearest you. 

FOR.A Corporation of America 313 Speen Street 

Highest quality stereo imaging. 

Compatibility with all leading 
editing and switching equip- 
ment. 

Easy installation and operation 
within the video environment. 

Modular expandability. 

Natick, MA 01760 
Boston: (508) 650 -3902 Chicago: (708) 964 -1616 Houston: (713) 894 -2668 Los Angeles: (714) 894 -3311 
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On Your Next Project... 
SOUNDTRAX STATE -OF -THE -ART PRODUCTION SUITES 



Consider SOUNDTHAX 
WE CAN DO IT FOR YOU! 
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Professional, World Class Digital Recording Service 
RADIO TELEVISION PRODUCTION PROMO'S LINERS STATION ID'S 

Located in the Eastern Tennessee Mountains 
We are the one -stop shop for digital recording and 

music publishing using our 24 Track SONY and 16 Track 
analog equipment. For specific information contact: 

Rick Monday at SOUNDTRAX 
(615) 929 -0402 or (800) 776 -7402 

or FAX us anytime at (615) 926 -9376 

SOUNDTRAX RECORDING 
Croaky Frog BMI Cameroon Records Sunshine Productions 

-A SOUNDTRAX INC. COMPANY - 
ROUTE 2, BOX 435 JOHNSON CITY, TN 37601 (615) 929 -0402 (800) 776 -7402 
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Image and Reality 

By Howard Schwartz 

During the past year, there have been a 
number of demises in our industry that 
were not a result of the recession or the 
Gulf War or any other outside reason. 

Some of these facilities had been in busi- 
ness for more than 20 years; some never 
really got started. No one has the ability 
to guess what went wrong or why these 
things happened - they just did! The suc- 
cess of many facilities is based on terms 
like "It's a great room to track in" or "The 
best place to mix!" or "Mick has been 
there for a month!" or "Bob Clearmoun- 
tain says...!" 

Let's go back a few years and remem- 
ber A &R Recording, started by Phil Ra- 
mone and Don Frye. Or how about Regent 
Sound and the late Bob Liftin? Or Wally 
Heider on Selma and Cahuenga, or Bob 
Fine in the Great Northern Hotel on 57th 
Street, or Kendun, or Artisan, or Colum- 
bia 30th Street, or even the home of more 
singles than any other studio in the histo- 
ry of the business, Bell Sound. And let's 
not forget the Record Plant, and Chris 
Stone and Gary Kellgren. 

Each one of these facilities had one 
thing in common, even though they were 
vastly different in size, structure, owner- 
ship personality, location and style. They 
had an image. Whether the image was 
created by the owners or by the loyalty 
of the customers or the stories about them, 
good or bad, this was an image. 

Image is one of the most powerful tools 
for anyone or any business. When oper- 
ating on a day -to -day basis, we are many 
times unconscious of the image that we 
promote for ourselves. This image, 90% 
of the time, is more important than any 
equipment list available for your facility 
or business. 

One step further is our sense of self - 
esteem. Unfortunately, this is the hardest 
of all professional emotions to master. 
How do you feel among your peers? What 
is your market position? What are your 
rates compared with the top guy in town? 
Is your facility as good looking or as sexy 
as Studio X? 

Howard Schwartz is a member of the SPARS board of direc- 
tors and president of Howard Schwartz Recording, New 
York. 

Most of us can only conjecture about 
what our relative position is in the mar- 
ketplace, because we are so busy doing 
what we are doing that there is no time 
for us to go out and look at what the oth- 
er guys are doing. Some of us are the only 
game in town, so that is a problem. And 
then there are some who think so low of 
themselves that they are afraid to ask for 
a tour or meet with their competitors. 

Image is one of the 
most powerful tools 
for anyone or any 

business. 

There is only one facility that can be the 
top in the market, and that does not mean 
that the owner is making the most mon- 
ey - or making any money at all. In fact, 
what are the criteria for creating and 
maintaining a successful facility? It seems 
to be very different for each facility and 
is directly related to how people see them- 
selves as business operators, or how they 
perceive themselves to be thought of by 
their peers, clients or prospective clients. 

I, for example, have always operated un- 
der the assumption that I have to try hard- 
er and that there will always be one or two 
facilities in New York that are a bit hip- 
per, more technically advanced, better 
looking, more profitable than me, clean- 
er, better -run or busier. I wanted to be the 
top studio in my market. Privately, I think 
that I am. Publicly, I try to exude that feel- 
ing so that my facility is attractive to my 
current and prospective customers. I pray 
every day that I make the right decisions 
and that nine studio rooms worth of 
clients believe me. 

The previous paragraph has to do with 
"Facility Esteem:' My esteem is verified 
each time I go to a SPARS event. In New 
York, we have "Studio Only" meetings. 
These meetings have no structure, no 
agenda - we just let 'er rip. This is the 
regular three -hour verification that my life 
is going to be OK. We all work in a vacu- 
um and this is where we all hear that we 
are not alone in our little spaces, and that 
others have the same problems. 

We all have the ability to buy the same 
stuff, and we all have the ability to hire 
the same people, and we all have the abil- 
ity to contract the right architect, and we 

all have the ability to borrow the needed 
cash - some months of the year - and 
what all of this ability boils down to is 
sales. 

Sales is your PR pieces in the trades. 
Sales is your picture in an ad for some 
piece of gear that none of us need. Sales 
is the committee that you're on for the 
charity you can't afford to give to. Sales 
is making a speech at a school in the 
neighborhood. Sales is the lunch tab that 
you pick up even when you don't eat any- 
thing. Sales is the returned phone call to 
someone you can't stand. Sales is all the 
pro bono work you say yes to even though 
you don't know what pro bono means. 

Memory, Image, Studio Esteem, Sales - 
these are the ingredients that make a ball - 
game. You have to use each one carefully 
and in the right order so as not to spook 
any current or prospective clients. High 
Studio Esteem does not mean being boast- 
ful. And it is definitely very unattractive 
to badmouth your closest competitor. At 
SPARS, we promote doing business ac- 
cording to all the rules of the state and lo- 
cal municipalities so that there is never a 
question of unfair advantage because of 
zoning regulations or sales tax. Your best 
promotion could come from your relation- 
ship with your fiercest competitor. 

I have a day -to-day relationship with 
many of my competitors. Because most of 
them are SPARS members, they know I 

will always take their calls, discuss their 
various situations and try my best to an- 
swer their questions. 

Sometimes the questions are not what 
you'd expect to hear. For example, a fa- 
cility owner from outside New York once 
asked me if I thought $800,000 a year 
compensation for himself was excessive. 
Another told me that he only pays cash 
for his equipment and he has no notes on 
the business at all, because that's the only 
way he can make a profit. And yet anoth- 
er told me that he kept his rates so low 
because his clients wouldn't pay a penny 
more, and I should lower my rates so that 
I would be in line with him. 

My responses to them were, "You're kid- 
ding;' "You've got to be kidding" and "You 
must be kidding:' Each of them had differ- 
ent self- images and I certainly perceived 
different images of them. 

Ob- La -Di, Ob- La -Da. 

The Society of Professional Audio Recording Services is 
the industry's best source of business information. For de- 
tails on activities or membership, contact SPARS at 4300 
10th Ave. N., Lake Worth, FL 33461; 407-641-6648; fax 
407. 642.8263. 
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The Mod Squad 

By Rick Schwartz 

It's ironic that at the same time manufac- 
turers are packing more and more cir- 
cuitry onto a single chip, there is an equal- 
ly strong movement toward discrete 
technologies. 

Instead of simply buying the newest 
gadget, did you ever think about upgrad- 
ing a piece of gear you already own? It's 
amazing the difference a low -cost upgrade 
can make. To find out more about the sub- 
ject, I spoke with Jim Williams, a frequent 
contributor to REP's Hands -On reviews, 
and the owner of Audio Upgrades, a com- 
pany that specializes in component -level 
upgrades and performance analysis. 

GOING DISCRETE 
According to Williams, components 

have changed enormously in the last 
several years. In particular, analog inte- 
grated circuits have improved greatly. 
Three years ago, the best op -amps you 
could buy were discrete packages that 
were large, expensive and consumed lots 
of power. Designs like the Jensen /Hardy 
990 discrete op -amp are nothing more 
than good integrated chip designs made 
with separate components. 

The main advantage of going discrete 
is the designer can select each transistor 
for its part in the circuit to optimize per- 
formance. Although discrete devices 
generally have more head room, it doesn't 
necessarily translate to lower noise per- 
formance. The processing has become so 
refined at chip manufacturing plants that 
integrated circuits are now able to go be- 
yond discrete capabilities. By optimizing 
input transistors on the die, integrated cir- 
cuits are capable of lower noise than dis- 
crete devices. Good parts aren't cheap, 
however - you can easily pay several 
times more for a replacement part. 

Most U.S. electronics manufacturers 
stopped designing discrete devices in the 
late 1970s, but the Japanese never did. As 
a result, Japan makes some of the best 
transistors in the world for audio applica- 
tions. 

GOLDEN CIRCUITS 
Williams feels the reason there is such 

a big market for audio upgrades is because 
most designers are of the "group- think" 

Rick Schwartz is a contributing editor to REP and direc- 
tor of post- production at Music Animals, Los Angeles. 

school. "Audio design engineers are like 
recording artists; one guy gets a hit and 
they all jump on the bandwagon with simi- 
lar sounding stuff:' Most designers use the 
same chips: the 5534 is the chip you will 
find in consoles from Neve, SSL and many 
others. The reason chips like the TL -072 
are so popular is that they're cheap and 
easy to work with - the downside is that 
they're fairly noisy. 

"There are great parts out there the 
manufacturers don't seem to know about :' 
Williams says. "For example, NEC makes 
a chip that replaces a TL-072 (called the 
4570) which is just as quiet as the 5532, 
but is more stable, easier to install and 
doesn't need as much power. It costs about 
22 cents from Japan. With inexpensive 
substitutions like this, it makes me won- 
der why people even use bi -fet op -amps 
anymore." 

A THREE -POINT PLAN 
Williams has a few suggestions for con- 

sole engineers: "I would first ask them to 
get rid of their noisy FET amps. Next, I 

would have them eliminate all of the elec- 
trolytic coupling caps they could. Finally, 
I would insist that the high- frequency band- 
width of the console was at least equiva- 
lent to the slew rate of their op- amps :' 

Not every chip needs to be replaced. 
Normally Williams only replaces chips in 
critical areas like the mic pre -amp and 
high- frequency EQ circuits with lower 
noise versions. Next, he replaces electro- 
lytic capacitors with high -grade types de- 
signed for use in switching power supplies. 
High -grade caps work well at high fre- 
quencies and pass audio better than stan- 
dard electrolytic types. 

Williams says, "A capacitor is like a win- 
dow. A very clean window allows you to 
see clearly, but if you put up a couple of 
panes of dirty glass, all of the sudden it's 
hard to make out the details any more. A 
high quality capacitor is like having a sin- 
gle pane of very clear glass :' 

The problem with removing capacitors 
entirely is that the low -end frequency re- 
sponse can go below one cycle. If you 
didn't put in a servo amp, it could pass dc 
to your speakers. A servo amp rolls off 
everything below one cycle, so it won't 
damage your studio monitors. 

THE INVISIBLE FILTER CIRCUIT 
The reason Williams replaces capacitors 

with much larger values is because each 
cap acts as one pole of a multiple -pole 
high -pass filter (with a 6dB per octave roll - 
off). Although one or two filter stages is 

not so bad, a normal console has the 
equivalent of 40 or 50 of these roll -offs. 
If you roll -off at 20 cycles and run a phase 
sweep, you'll see phase problems start at 
about 200Hz and get worse at lower fre- 
quencies. The low and mid frequencies 
don't arrive at the same time, which 
causes a mushy bottom -end. Devices from 
companies like BBE were created to solve 
this problem, by slowing down the phase 
of the high frequencies, so the lows can 
catch up. 

RISK MANAGEMENT 
Designers need to seriously consider 

what effect their mods will have on the 
power supply. If they replace a lot of bi- 
fet op -amps with 5534s, they need to be 
especially careful, because the latter draw 
about twice as much current. If a power 
supply doesn't have enough juice, it could 
shut down. Fortunately, manufacturers 
generally design console power supplies 
for the maximum frame size, plus some, 
so there's an ample amount of headroom. 
Supplies for inexpensive consoles often 
have less headroom and tend to run hot- 
ter, so they need special attention. Design- 
ers need to make sure the power supply 
can handle the extra drain that addition- 
al circuitry can add. 

WARRANTY WORRIES 
I asked Williams what manufacturers 

think about his work; he says, "Most man- 
ufacturers look at upgrades with a mor- 
bid curiosity. They're curious to see if 
someone can make their product better, 
but they also tend to be extremely pos- 
sessive of their designs. If you call the 
manufacturer first and tell them what you 
plan to do, they will be more inclined to 
let you do it without voiding the warranty:' 

A certain amount of modifications need 
to be done to mixing consoles anyway, like 
switching pre /post jumpers. Obviously, if 
a problem is the result of a modification, 
they are going to charge you for the re- 
pair, whether the equipment is under war- 
ranty or not. Many upgrades occur out of 
warranty anyway, so it's not an issue for 
most users. 

SIGNAL PROCESSING GEAR 
Williams believes there are two main 

problems with most signal processing 
gear: bandwidth limitations and phase 
shift. 

"My biggest complaint is not the use of 
crummy chips and capacitors :' he says. 
"My gripe is that people think there's noth- 
ing beyond 20kHz. Most people roll things 
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off before they have to. If you roll off at 
20kHz, your phase shift starts at 2,000 cy- 
cles and gets worse until you have more 
than 90° phase shift at 20kHz. We try to 
maintain a 2Hz- 200kHz bandwidth in 
everything we build. There are exceptions, 
however, like digital reverbs because of 
their clocking noise. If you roll off too low, 

you start hearing phase shift, because the 
highs don't hit your ears at the same time 
the midrange does:' 

Some of the new chips from companies 
like Analog Devices can pass signals up 
to 100MHz. With such extreme band- 
widths, I couldn't help but wonder about 
RF interference. 

Williams says, "Everyone asks me about 
RF problems. Most consoles are well 
screened and shielded with good RF pro- 
tection on both the inputs and outputs, in 

the form of ferrite beads or filters. RF is 

normally more of a shielding problem. 
High bandwidths will allow it to happen, 
but aren't the cause of it' 

THE MONITOR SECTION 

Williams finds the monitoring section 
to be the weakest part of the entire 
console. 

"It's ironic that you have the worst op- 
amps at the most important part of the 
console;' he says. "Mixers end up making 
bad judgments because they can't hear 
what's really there. Because the stereo mix 
outputs are often cleaner than the control 
room feeds, the engineer ends up putting 
more highs on tape than they're hearing 
in the control room. Sometimes they won't 
even realize it until they play back the tape 
somewhere else. The entire mastering 
path needs to be extremely clean and 
transparent:' 

MICROPHONE UPGRADES 

I was surprised to hear about some of 
the modifications that can be done to 
solid -state microphones. For example, you 
can replace the FETs in AKG mies with 
lower -noise Hitachi or Toshiba types. Man- 

ufacturers normally use tantalum capaci- 
tors, because they're very small and don't 
dry out. Unfortunately, they tend to absorb 
a lot of signal. High- speed, low- impedance 
electrolytics would be a better choice for 
some applications. 

DIGITAL REVERBS 
One of Audio Upgrades' most popular 

mods involves the Alesis Midiverb Ill. 
They start by changing most of the op- 
amps to a lower -noise type. Next, input 
filters, output filters and the sample and 
hold amp are changed. Finally, the output 
multiplexer chip is replaced with a high- 
speed CMOS -type. They will even put in 
a Burr -Brown converter for those willing 
to spend an extra $25. The result: noise 
performance improves more than 10dB, 
distortion goes way down and you end up 
with a unit so smooth and quiet it com- 
petes with devices costing many times its 
price. 

THE BEGINNING OF A NEW GENERATION 

e- E<P/GATE 

v.u,n '9 I I 

AutoComprtssoris the first of anew generation ofdyoamir processors incorpomtug many aitomtic functions 

allowing the engineer to achieve optimum results in the minimum set ip time 

A full AutoAttack/Release Compressor successfully combines the smoothness of the 'Soft Cnee' principle with the precision 

of a'Ratio control. The unit can also be switched to allow the flexibili }' of manual control of Attack and Release times. 

An Expander/Gate features Drawmer's new and unique 'Programme Adaptive Expansion' circuitry whit' eliminates 'chatter' 

on or around Threshold. 
A'Zero Overshoot', 'Zero Response Time' limiter with variable Threshold allows the usertc set an'absolte output signal 

level' that will not be exceeded 
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THE 

PETER AND MARY 
STORY 

By Ora Nichols -Noll 

Why a West Coast new age composer left the big city to develop 
a successful commercial soundtrack business in a mansion by the lake, 

in the name of family life. 

If Milwaukeeans touted a "gold coast,' 
they'd point to Lake Drive, which be- 
gins on the East Side and winds its 
way along Lake Michigan to the city's 

northern -most suburbs. Hardly glitzy, Lake 
Drive is characterized by the studied ele- 
gance of massive old mansions - built by 
Milwaukee brewing, manufacturing and 
banking money - set beside newer, but 
nonetheless pricey, homes. 

Staid, tranquil and conservative, this is 
hardly the expected neighbor- 
hood - or city, for that matter - 
for the business headquarters of 
a leading -edge commercial sound 
studio and new age composer. Yet 
Peter Buffett and his wife Mary 
chose this environment when 
they decided to move their facili- 
ty, Independent Sound, from San 
Francisco. 

The genesis of Independent 
Sound is fairly well -known in the 
commercial industry. Peter, some- 
what tongue in cheek, describes 
it as a "mom- and -pop operation." 
With just two principals and oper- 
ations located above the family 
living quarters, it may qualify, but 
certainly isn't typical, of that busi- 
ness genre. 

26 R E P June 1991 

The mom and pop are composer /re- 
cording artist and business /marketing 
manager, respectively. The business is 
sound: scoring music for TV commercials 
and film, new age composition, albums 
and live performance. The family living 
quarters occupy a 70- year -old, 3 -story 
greystone mansion built for the family of 
brewery magnate Herman Uihlein. 

Independent Sound dates back to 
Buffett's decision - influenced by a meet- 

ing with Windham Hill founder Will Ac- 
kerman - to drop out of Stanford Univer- 
sity, where he was working toward an un- 
known major and make music his living. 
He moved to San Francisco, rented a stu- 
dio and equipment and began composing. 
Mary, who had worked for Columbia and 
Playboy records and was a performer in 
her own right, was representing several ar- 
tists when the two met in 1981. They be- 
gan working on a recording and were 

married within four months. 
Studio rental and recordings sus- 

tained the partnership until word 
of their unusual sound circulated 
and advertisers began to take no- 
tice. Their first commercial for the 
Milk Board launched that end of 
the business. By the time Indepen- 
dent Sound relocated to Milwau- 
kee, annual billings had risen to 
about $600,000. They were scor- 
ing and producing TV commercial 
music for household names like 
Apple Computer and working 
with major ad agencies. Peter had 
two successful recordings out un- 
der the Narada /MCA Mystique 
label. 

The Buffetts had successfully 
divided their lifestyle and days 

Life in the Midwest: the liaffetts relocated from San Francisco to 
this three -story mansion overlooking Lake Michigan, built 70 years 
ago by a brewery magnate. 
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into two compartments: 
business and family. Liv- 
ing in an old San Francis- 
co Victorian mansion, 
they left the upstairs resi- 
dence each morning to 
"go to work" in a base- 
ment studio. Business 
wasn't allowed to infringe 
on family life; the studio 
phone had no extension 
in the living quarters. 

However, all that wasn't 
enough. Discontent hinged 
on quality of life, summed 
up by Buffett as wanting 
"an environment that 
offered the same freedom 
we both knew as children, 
being able to walk outside 
and look at green grass 
and trees:' 

In the course of busi- 
ness travel over about 
four years, the pair ex- 
plored locations that 
would provide the right 
environment and the ac- 
cessibility that would en- 
able them to continue to 
grow their business. 

Milwaukee, which they knew well 
through the Narada affiliation - seemed 
to provide answers to environmental and 
business concerns. The Uihlein house 
tipped the scales. It was a high -risk de- 
cision. 

"We lost a lot of sleep over it," Buffett 
says. "My dream was to move here and not 
have a mortgage payment but instead we 
set up a challenge that has made us work 
a lot harder than we might necessarily 
have had to:' 

The investment was considerable: a 
$1,125,000 price tag and about $50,000 for 
conversion of space into the studio, com- 
puter room and offices, along with air con- 
ditioning and rewiring. One offset was the 
fact that the residence floors were com- 
pletely habitable without remodeling or 
redecorating. 

The family lives on the first and second 
floors; Independent Sound occupies the 
third. An area at the top of the stairs is de- 
voted to the studio. Although the room 
overlooks Lake Michigan, the exterior en- 
vironment doesn't intrude. Clearly, this is 
a working studio, with plenty of room for 
both people and electronic gear (see 
sidebar). 

Philosophical differences and the desire 
for a lifestyle that conveniently integrated 
work and residence under one roof were 
factors in changing the Buffett's relation- 
ship with Narada. Shortly after the move 
to Milwaukee, they resigned as officers of 

Independent Sound occupies the third floor of Peter and Mary Buffett's Milwaukee residence. 

Ora Nichols -Noll is a free -lance writer based in Milwaukee. 
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the recording company. Peter, however, 
continues as an artist on the Narada la- 
bel; his third album was released this past 
spring. 

Living on Lake Michigan has had a dra- 
matic impact on marketing strategies. 

"In San Francisco," Buffett says, "we'd 
tend to let the jobs come in. Mary would 
make some phone calls and about every 

"You learn to get the 
agency involved early 
on, and you can't be 
attached to anything 

you do." 

three or four months we would call on 
agencies. It takes much more work from 
here and Mary is on the road a lot more. 
Now we look at our business nationally 
and internationally and are stretching our 
boundaries to the coasts and beyond. It's 
given us wider exposure because we per- 
sonally call on agencies in markets like 
New York, Los Angeles or Atlanta. So it's 
a much more direct approach. 

"The first months here were slow but af- 
ter we were really able to start working 
on marketing, January and February 1990 
were better than we averaged previously 

We had a couple of down months last sum- 
mer, but at year -end were doing double 
what we did in San Francisco:' 

Servicing a more geographically diverse 

EQUIPMENT: INDEPENDENT SOUND 

Console: Otarf /Sound Work- 
shop 54, 46 -input frame with 40 
modules; Disk Mix automation. 

Audio /video recorders: Otani 
MTR -100 24 -track with Dolby SR; 
Otani MTR -12C 2 -track with Dolby 
SR; JVC CR -6650U 3/4 -inch VCR; 
Panasonic SV 255 DAT; Tascam 122- 
B cassette deck; Sony TCD -5M cas- 
sette deck. 

Digital audio workstation: NED 
9600 Synclavier, with 40Mbytes 
RAM, 80 voices. 

Monitors: Meyer HD -ls; Aura - 
tone 5Cs; Yamaha NS -10Ms. 

Amplifiers: AB Systems 205; 
BGW 750C. 

Processors: Lexicon PCM 70; 
Roland R -880; Peavey Adverb; 
Eventide H3000; Eventide 949; 
Drawmer DS-201 dual gate; Drawm- 
er DL-221 dual comp /limiter. 

Synthesizers /keyboards: Kurz- 
weil 1000PX; Kurzweil 1000GX; Rol- 
and D50; Roland D110; Roland MKS- 
80; Roland MKS-20; Yamaha TX -7. 

Miscellaneous: Technics SLP- 
500 CD Player; Sony PVM -1910 vid- 
eo monitor. 



The Compellor is the best way to 
even out levels from the same or dif- 
ferent sources. This combination of 

compressor, leveler and limiter, sounds 
as if someone is riding faders extremely 
well - controlling level without any 
impact on short term dynamics. 

Already in use in thousands of 
production, broadcast and installed 
audio systems around the world, the 
Compellor is now even more attractive 
to audio professionals. The Model 320 

Compellor features dual monaural cir- 

cuitry to provide you with two 
independent channels of the best 
dynamics control available which can 
be linked two ways for stereo operation. 

APHEX 

The Compellor uses patented 
control circuitry to make its processing 
"invisible" regardless of type of pro- 
gram. It's easy to set up. The Compellor 
then self adjusts to the dynamics of the 
input, providing complete dynamics 
control ... smooth, inaudible gain riding 
for consistent levels ... all automatically. 

Features of the Compellor Model 320 

include reference level switching from 
the rear panel; Leveling Speed switch - 
able from the front panel; Peak Limiter 
defeatable from the front panel; two 
remote controllable bypass relays. 

To find out how the Compellor can 
make any audio system better than 
ever and your life easier, call us today. 
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market and higher volume is largely tech- 
nology dependent. In creating a sound- 
track, Buffett gets two copies of the 3/4- 
inch videotape and location audio, work- 
ing to one and sending the other back to 
the client for comments. Generally, after 
a phone conference, he does a fix and 
ships the revision out. 

Clients may fly to Milwaukee for a final 
in- studio edit, though that happens less 
than a third of the time. Rarely are clients 
in the studio at the inception of the crea- 
tive process; rather, he works up a "draft" 
for the first conference. That was the case 
with the recent Infiniti spots. 

"I did a demo and they loved it and cut 
the picture to it but they said, 'Let's make 
something up;" Buffett says. "They want- 
ed something beyond what Id done. When 
that happens, you come up with it:' 

By and large, Milwaukee has access to 
the same delivery technology and capa- 
bilities found in any other market, such 
as overnight couriers, fax machines, com- 
puters and modems. 

"You can draw a half -circle around Mil- 
waukee and see that we can reach the 
same people we were working with before 
and are actually a lot closer to the East 
Coast," Buffett says. "Also we're an easy 
20 minutes from the airport and direct 

flights to major U.S. cities, which makes 
it easier for us and for our clients :' Buffett 
says. If a particular sound or style of mu- 
sic is needed, he will have the artist fly in. 

Like any other business, Independent 
Sound focuses on customer satisfaction. 
According to Buffett, there's no room for 
temperament, and flexibility is important. 

"You learn to get the agency involved 
early on, and you can't be attached to any- 
thing you do :' he says. "The first rule in 
writing music - except for your own al- 
bums - is that you absolutely have to give 
it up if someone else doesn't like it. You 
try to put everything into it every time but 
it doesn't always work. The key is finding 
out what the client doesn't like. You may 
cut or change only one element or you 
may start over. But above all, you need to 
keep a broad perspective. 

"Commercials are intellectually de- 
manding, because you have to condense 
all the information into its simplest form 
like a haiku. But you have exactly so many 
seconds to portray exactly what the cli- 
ent wants. And it's great making it work. 

"In a market that's very technology - 
conscious, you have to be willing to give 
clients the sound they want. Ever since I 

started, everything I've done was created 
electronically, beginning with synthesiz- 

ers because that's all there was then. I've 
done more and more with acoustic instru- 
ments because I think we're experiencing 
a backlash against synthetic sound and 
people want acoustic elements brought 
back in. Now I use sampled sound, which 
gives me the ability to play real instru- 
ments off the keyboard and work with a 
palette of sound that goes anywhere from 
jackhammers to violins:' 

In addition to Mary's past recordings and 
the Narada albums, Peter's recent credits 
include the score for a scene in "Dances 
With Wolves;" a live performance at its 
première and an appearance in the Mil- 
waukee Symphony's summer pops series. 

Buffett has a unique marketing ap- 
proach to film work. 

"When movie or TV films are being cut, 
they need some kind of early music inter- 
action. There are always stacks of tapes 
or CDs around in any music house or post - 
production studio. My CD becomes a busi- 
ness card. It was made with the intent to 
end up in somebody's film. When they're 
watching the film and hearing this temp 
music, that becomes what they want:' 

Scoring a complete film is one of 
Buffett's objectives and he sees his work 
on the Kevin Costner film as an entry to 
that market. Another performance with 



members of the Milwaukee Symphony Or- 
chestra is also a goal. 

When asked if moving Independent 
Sound signals an industry direction toward 
a ccttage industry, Buffett is ambivalent. 
Twenty years ago, he admits, he couldn't 
have done what he's doing now. The tech- 
nology simply wasn't there. Advanced 
hardware is expensive but it invariably 
moderates in price. The result is that more 
people are writing music. 

"My banker's a musician :' Buffett says. 

"So is my attorney. Regardless of how 
good they are, there's a whole new wave 
of amateurs and professionals who can ful- 
fill their musical dreams at home. It means 
that you end up with a huge strata; a new 
level of people who can get things done 
for a lot less. Ten years ago there were per- 
haps 10 music houses in Chicago com- 
pared with about 90 today. The question 
of the future of our industry is a pretty big 
one. Part of me wants to say that once it 
all shakes out, it probab.y won't change 
that much. In fact, the good music wil. still 
be heard and good people will still be do- 
ing it - you'll have more varieties of style 
and ways to get the job done. 

"I have some ideas about how things 
may happen technologically. With satel- 
lite uplinks and the capability to send vid- 

eo and audio by phone lines, more peo- 
ple will be working at home or in their 
offices instead of at a post -production fa- 
cility. Were trying here to set up a network 
of studios, probably locally first, where 
one Synclavier can talk to another and 
you can actually work together from 
different locations. Or I can be playing and 
watching a picture here and someone in 
New York can be on -line with audio and 
visuals and making comments:' 

The bottom line will rest on the ability 
of the artist to identify the really produc- 
tive technology and then to have the fi- 
nancial stability to make these invest- 
ments. Buffett speculates that techno- 
logically and artistically advanced home 
facilities will force their larger competitors 
to second -guess spending and direction. 

"The biggest studios will always have a 

unique place because you can only get 
certain projects done there :' he says. "I be- 
lieve that we could see the emergence of 
an electronic cottage industry and that it 
will basically change the scope of the busi- 
ness. It will help a lot of people but put 
others out of work - the stuff doesn't 
break down very often and you don't need 
the same level of support staff. But mar- 
keting will become much tougher. How do 
you differentiate yourself from the increas- 

ing number of competitors? 
"If music is cheaper, it's not necessaril 

better. There will be some good people do- 
ing it for less. The trend toward narrow- 
casting, directing programs and commer- 
cials to specific genres, which is what ca- 
ble is doing, will provide a demand push. 
With more product choices, audience seg- 

mentation will grow and affect our busi- 
ness. There could be four different com- 
mercials made for the same proouct or 
four different sets of background music for 
the same commercial, narrow -casting to 
different tastes and needs :' 

If the industry has been affected by a re- 

portedly tight advertising market, Indepen- 
dent Sound seemingly hasn't .ost any op- 
tions to choose work. Besides the Infiniti 
campaign, the firm has recently finished 
spots for GTE, du Pont and Miller Brewing. 
The Buffetts have turned down work where 
the product and marketing direction went 
against the grain. but Buffett is pragmatic. 

"It's not a perfect world. I have a mort- 
gage payment and have to decide what 
aspects of a spot I can live with and what 
I can't. Luckily agencies know our mind- 
set and, because the people we work 
with the most often end up being friends, 
they bring us work that we collective- 
ly enjoy :' 

ONLYA MACHINE THIS SUPERIOR 
COULD MAKE $35,000 

SOUND LIKE A BARGAIN. 

1.1%440 

If you think $351000* for the ATR -80 sounds like a lot of money, try 
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r industry's best -known trademarks are the result of this audio giant. 

E ONG: 
BREAKTHROUGHS 

&DEVELOPMENTS 

Edward M. Long is proba- 
bly best known to the au- 
dio and recording indus- 
try as the inventor of 

Time Align monitors, Nearfield 
Monitoring, Pressure Recording 
Process microphones and ELF ex- 
tended low frequency bass 
systems. 

What may not be known is that 
these developments came from 
his enormous research and devel- 
opment work on loudspeaker 
drivers and microphones, and his 
insatiable curiosity to find out how 
things work and to have fun do- 
ing it at the same time. When he 
can't find the answers from books 
or other "experts," he figures 
things out for himself, often in collabora- 
tion with friends. A holder of numerous 
patents and trademarks, he takes a fresh 
look at problems and comes up with 
unique solutions. 

"Ed Long is a true pioneer in the indus- 

By Mary C. Gruszka 

Mary C. Gruszka is the owner of MCG Audio Consulting, 
a New York -area company specializing in TEF analysis, sys- 
tems design and acoustical consulting. 
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try with developments in many different 
fields. He has pushed the industry forward 
and is always striving for excellence and 
quality;" says studio designer Chips Davis. 

Working in his basement lab in his Oak- 
land, CA, home overlooking a canyon 
(where he occasionally holds intensive 
loudspeaker design workshops), Long 
writes; reviews turntables, cartridges and 
styli, and headphones for Audio magazine; 

consults; teaches and is a great 
story teller. 

WHERE IT ALL STARTED 

Hailing from Rochester, NY, 
Long had been interested in math 
and science back in high school. 

"I bought the freshman chemis- 
try book that was used at the 
University of Rochester," he says. 
"lt went into more detailed expla- 
nations. I need to know more 
about stuff:' 

He attended St. John Fisher Col- 
lege and worked as a lab assistant 
in the research lab at the Eastman 
Kodak Company, in Rochester. His 
work at the lab turned out to have 
a round -about influence in getting 

him involved in audio. 
First, although the lab was doing some 

interesting research, after about six or 
eight months on the job, Long decided 
that he didn't want to be a chemist. "That 
was more like being a glorified cook," he 
says. 

But what to do? Fortunately (for the au- 
dio industry), he was introduced to "high 
fidelity sound" by one of the researchers 



who was working with him. 
"I remember hearing a recording of Les 

Paul through an Altec 604 system, driven 
by a home -built amplifier and fed by a 

Pickering magnetic cartridge mounted in 
a Garrard record changer;" he recalls. "1 

wanted to obtain a record player that was, 
what I considered, to be 'above average:" 
he continued. "In an Allied Radio catalog, 
I found a General Industries turntable that 
had not only a tonearm and cartridge, but 
a separate arm with a cutting head to 
make records:' 

He ordered the turntable with a crystal 
cutting head, because his brother knew 
where he could find a used amplifier with 
a high impedance output. "We bought 
some Wilcox -Gay recording blanks and 
made many records." Ed's brother, who 
made a beautiful case for the system, still 
has it today. That turned out to be the be- 
ginning of a life -long interest in audio. 

"I continued to develop a love for au- 
dio and soon had my first home -built tape 
recorder, which used a Tapemaster trans- 
port;' he says. "Later, I bought a 16 -inch 
Presto cutting turntable to which I fitted 
a Rek -O -Kut overhead lathe. I rebuilt a 

Presto 1C cutter head and drove it with 
an all triode, Class A power amplifier, 
which I designed and built. This led me 
into the commercial record business and 
I made many records for clients such as 

Rochester area schools and organizations, 
and even for the museum exhibits:' 

Long says that he taught himself what 
he needed to know about amplifier, tape 
recorder and cutter head design. "I learn- 
ed by reading and experimenting. I would 
look at a schematic and draw in the wave- 
form that I expected would be at a cer- 
tain point, and then verify it. It was like 
a game. This wasn't just work; I realized 
I could be having fun with this stuff :' 

His education was enhanced while he 

was in the Army during the Korean War. 
He attended Microwave School at Ft. Mon- 
mouth, NJ, where he eventually was as- 

signed as an instructor, teaching micro- 
wave and FM theory, and pulse coded 
modulation systems. 

After the Army, he began his career in 
engineering at the Eastman Kodak Naval 
Ordinance Division, working on projects 
such as the test systems for the sidewinder 
missile components. He later helped de- 
velop for other companies such diverse 
products as an ultrasonic beverage foam - 
er, a dimmer control system for fluores- 
cent lights, an SCR tester and a high in- 
tensity sound system for aircraft 
component testing. 

PROFESSIONAL AUDIO 
Long's professional audio career began 

when he joined the Stromberg Carlson 
Co., which was forming an amplifier de- 
sign group and were hiring engineers to 

The CRM -100 monitoring system at Paradise Sound, Index, WA. 

join it. When he applied for the job, one 
of the questions on the application form 
was, "Why do you want to work for Strom - 
berg Carllon?" Long's reply: "It is obvious 
from your products that you need help:' 

"I thought I'd never get the job :' he says. 

"But the person who hired me said that 

"I was fascinated by 
the idea that we could 

expect to reproduce 
the sound of a 

symphony orchestra by 
a device that used a 
piece of paper, a coil 

of wire, some steel 
and a magnet." 

I was exactly the kind of guy that they 
wanted:' 

When Long joined the company, the am- 
plifier group wasn't quite ready to begin 
work, so he spent his first few months 
working with a special group that was de- 

voted to research in acoustics and psy- 
choacoustics. 

"We had an anechoic test chamber and 
a large assortment of Bruel & Kjaer and 
other measuring equipment, including a 

phase meter:' (Yes, he was measuring 
phase as early as the 1960s!) 

"1 consider this experience to be invalu- 
able in my work in loudspeaker design :' 
Long says. "As an example, we measured 
loudspeakers the usual way, like everyone 
else, using decibel and frequency scales. 
When we tried to correlate the objective 
measurements with information we col- 
lected from subjective listening tests. we 
had difficulty seeing why people selected 
certain loudspeakers over others. When 
we converted the amplitude vs. frequen- 
cy response data to loudness and pitch 
scales, these choices became very clear. 
The lights went on, so to speak :' 

He became hooked on loudspeaker de- 
sign. "In many of the projects :' Long says, 

"I noticed that most of the other engineers 
had little interest in the loudspeaker part. 
I was fascinated by the idea that we could 
expect to reproduce the sound of a sym- 
phony orchestra by a device that used a 

piece of paper, a coil of wire, some steel 
and a magnet. It is rather incredible when 
you think of it like that. As I learned more 
and more about loudspeakers, slowly but 
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surely, I became known as 'the loudspeak- 
er expert, and my colleagues would turn 
to me for information." 

Long always insisted on listening to any- 
thing he (or his colleagues) designed. He 
related the story of a colleague who had 
just finished an exhaustive series of polar 
measurements on a driver, and once fin- 
ished, realized that the curves looked 
terrible. 

"I asked him, 'Did you listen to it? What 
does it sound like ?: He could have saved 
himself the time of making all those meas- 
urements had he listened to the tweeter. 
It was obvious that there was something 
wrong :' 

ON TO CTS 

Later in his career, Long went to CTS of 
Paducah, KY, which was the country's 
largest OEM loudspeaker driver manufac- 
turer during the 1960s. 

At CTS, Long learned to tailor designs 
for diverse applications such as commer- 
cial aircraft, communications, radio and 
television receivers, portable phonographs 
and tape recorders, and high fidelity sys- 
tems. He designed drivers for such corn - 
panies as Zenith, Motorola, Sylvania, 
Scott, Fisher, Harmon -Kardon and Ampex. 

While at CTS, he worked with Bob 
Gault, who later founded Eminence 
Speaker Corporation, and Jim Novak, who 
developed the worksheet form for doing 
loudspeaker design that Long used. 

"I used his format to write some corn - 
puter programs to calculate volumes and 
resonant frequencies :' he says. 

Long now had the opportunity to actu- 
ally develop and build some of the drivers 
that he had been thinking about even be- 
fore he joined CTS. 

"I made them, tested them, adjusted the 
formula, and tried again :' he said. "I made 
some of the actual cones myself. I took the 
material and put it in the beaters to make 
the slurry, adjusted the pH, etc. to make 
special stuff. I had fun with it." 

In the process, he kept volumes of note- 
books on his experiments and developed 
charts that are available nowhere else. Af- 
ter his stint at CTS, Long joined Ampex, 
a company that he long admired, in the 
the consumer audio division in Chicago. 
Other jobs brought him to California, 
where he eventually established his own 
businesses, E.M. Long Associates and Cal- 
ibration Standard Instruments, which he 
still operates. 

MIXDOWN MONITORS 
One of the first products to come out un- 

der his own company's banner was the 
Nearfield Monitor. 

"Because I was interested in knowing 
more about the program material that my 
loudspeaker designs were intended to re- 
produce, I made many recordings so 1 
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could better understand the relationship 
between recording and reproduction;" 
Long says. "This led me to design a moni- 
tor which I could use when I made 
recordings. 

"Because the acoustics of the spaces 
where I set up my recorder were usually 
so bad, I designed my monitors so that I 

could sit close to them. I discussed re- 
cording techniques with professional re- 
cording engineers and, in trading informa- 
tion, they became aware of my moni- 
tors. I began making the MDM-4 monitors - 
for them. 

"The designation MDM -4 stands for Mix 
Down Monitor 4-channel because the ear- 
ly users were engaged in 4-channel record- 
ing, as was I. I came up with the trade- 
marks Nearfield Monitor and Nearfield 
Monitoring; a written description for the 
requirements had to be met. Just placing 
a loudspeaker close -in isn't enough to 
meet the requirements." (Interestingly, 
Long is once again involved with 4- 
channel reproduction, but this time it's for 
surround -sound.) 

TIME ALIGN MONITORS 
Following the development of the 

Nearfield Monitor came another signifi- 
cant design, the Time Align loudspeaker 
system. Papers by Dick Heyser in the AES 
Journal caused him to think about the 
time offsets in multi -way loudspeaker sys- 
tems. He became interested in Time De- 
lay Spectometry (TDS), which provided a 
way to delay the spectrum analyzer to 
compensate for the microphone -to -loud- 
speaker distance. In his design work, Long 
noted that crossovers didn't work the way 
he would have predicted. 

"I knew something wasn't quite right :' 
he says. It turned out that "you need to 
know what the filter does in the time do- 
main. Although TDS operates in the fre- 
quency domain, I wanted to see things in 
the time domain; this resulted in the Time 
Align generator and display, which I used 
to design loudspeaker systems. 

"1 came up with the concept of the Time 
Align generator and Ron Wickersham 
breadboarded it. It uses bucket brigade de- 
lays and an outside clock oscillator, and 

ED SPEAKS UP 

Using your ears: "It is important 
to listen to what you are testing. 
While at CTS, 1 once showed a cli- 
ent a driver with a flat frequency 
response that sounded terrible. It 
turned out that the voice -coil was 
rubbing. So a flat frequency re- 
sponse isn't everything. A measur- 
ing mic has no taste whatsoever, it 
just measures the sound pressure. 

"But at the same time, you can 
get fooled on listening tests too. 
Change the placement of drivers in 
the room, or change your position 
in the room. You can hear that :' 

Loudspeaker measurements: "A 
problem with measurements is that 
you can measure a circular loud- 
speaker four times, rotating it 90 °, 
and get different curves each time. 
A "round" speaker is not necessar- 
ily symmetrical :' 

Creating a matched set of loud- 
speakers: "Each loudspeaker is 
different. To get two loudspeakers 
close together, run curves on the 
drivers and then hand -select them. 
Then you can guarantee that they 
will be the same for awhile :' 

The importance of phase overlap 
(at the crossover region): "The over- 
lap can't be trivial. It is not just a 
matter of making the crossover fre- 
quency flat. You need to do it over 
a range, especially if you are using 
mass -produced drivers with a toler- 

ance for the phase shift. With mass - 
produced products, you should get 
phase overlays reasonably good for 
over an octave. For most loudspeak- 
er designs, the two phase curves 
from the woofer and tweeter don't 
come together." 

Differences between monitors 
and consumer loudspeakers: "There 
has to be a difference between loud- 
speakers intended to be used as 
monitors and consumer loudspeak- 
ers that are used for listening. The 
monitor must allow excellent pro- 
gram material to sound excellent 
and bad program material to sound 
bad. A consumer loudspeaker, to be 
successful, must make excellent 
program material sound good and 
bad program material sound ac- 
ceptable. A recording engineer 
needs to hear the bad sound so he 
can fix it; a listener can't do any- 
thing about the program material, 
so the loudspeaker should amelio- 
rate the bad sound and make it ac- 
ceptable. 

"The majority of consumers just 
want 'nice sound' and the success- 
ful companies are the ones who re- 
alize the deficiencies of many 
recordings and take this into ac- 
count in their loudspeaker designs. 
This is not just idle speculation on 
my part. It has been demonstrated 
by monitors and consumer loud- 
speakers designed by me and others 
as well :' 



I still use it to this day. I've used this sys- 
tem to design a number of consumer and 
professional loudspeaker systems, includ- 
ing the Sonex Two, the UREI 813, and the 
CSI MDMTA2 and MDMTA3 :' 

At the time Long was doing his first 
Time Align designs (in the early 1970s), 

a self- contained, single unit TOS or TEF 
analyzer was not yet available. Now he 
also uses the Techron TEF analyzer to 
verify his designs. "I use it especially to 
show the phase overlap of two drivers,' he 
says. 

His first Time Align product was a con- 
sumer loudspeaker system, developed 
about 1975. This resulted in interest from 
UREI, and a reacquaintance with the Al- 
tec 604 coaxial driver. 

Bill Putnam, of UREI, Coast Recorders, 
United Recorders and Quad Eight Studios 
fame, sent Long an old gray cabinet out- 
fitted with an Altec 604E. 

1 built a Time Align network for it, and 
we listened to it and it did sound more 
realistic :' Long says. After the successful 
demo, he and UREI started on :he project. 

' We started with 604Es and ended up 
with 604Gs. But I have a crossover design 
for the 604Es, if anyone is `nterested :' 
Long also designed the 15 -inch bass driv- 
er for the original 813s, but after JBL 

bought UREI, the most recent version 
makes use of a JBL woofer. The first UREI 
813 came out about 1976. 

After the UREI project, Long developed 
a time -aligned monitor system under his 
own company. 

"The audio world is a 
better place, thanks to 

Ed's creative 
achievements." 

"The MDMTA3 carne about because 
people were asking me why I didn't have 
a time -aligned monitor of my own;" he 
says. "The MDM-4 was in fact less than 100 

microseconds off, which is good, but I 

didn't feel that I could call it a Time Align 
Monitor. So I developed the MDM :l'A3, a 

smaller and less expensive loudspeaker 
that could be soffit -mounted. This came 
out in 1979 :' 

Long had also built a smaller Time Align 
monitor system for himself that was 

housed, along with a power amplifier, in 
a portable case that folded up. His inspi- 
ration hearkened back to a set of Ampex 
portable speakers that went with the 600 
recorder. He used his prototype during his 
experiments "to check out m cs and oth- 
er things:' 

"The MDM =I'A2 evolved from the port- 
able speaker project and was finally 
brought out in 1982, when I had it right." 

The MDM7'A2 has some features that 
are quite unique. First, it has a metal cov- 
er that adheres to the front face of the en- 

closure. 
"Because the loudspeaker produces 

vibration energy other than acoustical, 
this helps to subdue transmission of that 
energy out of the box;" Long says. The 
MDM=1'A2 also has a !/4 -inch dome tweet- 
er that provides smooth frequency re- 
sponse off -axis. 

Two of the other interesting features are 
the absolute acoustical polarity switch, 
and the "program /position" switch, which 
adjusts the high -end equaliza:ion to com- 
pensate for both listening position 
(Nearfield Monitoring or distant) and pro- 
gram source (original or final). 

The latter switch was incorporated in 
the design of the MDMTA2s after Long ob- 
served how mixers used the MDM -4s. 
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"They sat in one position when record- 
ing and another when listening to the fi- 
nal product :' he says. The switch simulates 
the response at these two different listen- 
ing positions. 

THE PRESSURE RECORDING PROCESS 
Long, along with Ron Wickersham, de- 

veloped the Pressure Recording Process 
and the PRP microphone out of a need to 
make recordings that sounded like the 
original performance. 

"Normal recording techniques just didn't 
capture what I could hear when I made 
the recordings :' he says. "I realized that 
when the ratio of direct and reverberant 
sound seemed right, the sound was always 
duller than what I heard live. When Ron 
Wickersham and I were asked by Tam 
Henderson to make the first album for Ref- 
erence Recordings, we began to discuss 
how microphones respond to direct and 
random incidence sound." 

Long then proceeded to investigateini- 
crophones. What he found was that "the 
random incidence response of most micro- 
phones is rolled off compared to the re- 
sponse for direct sound. We realized that 
if we could cause a microphone to have 
the same spectral response for the direct 
and random incidence sound, we could 
adjust its position to achieve a desirable 
ratio of direct and reverberant sound with- 
out paying the penalty of dull sound." 

He collaborated with Wickersham, his 
long -time friend, on this project. They fig- 
ured they needed a pressure capsule and 
realized that just placing a mic down on 
the floor wasn't good enough. The result 
was the Pressure Recording Process (PRP), 
for which they were granted a patent. 

Long auditioned some of his recordings 
that he made with his experimental mics 
at a Syn -Aud -Con class, hosted by Don and 
Carolyn Davis. After that, Ken Wahren- 
brock made up PZM mics using electret 
capsules; eventually, Crown was licensed 
to produce them. 

"Ron and I made four albums for Refer- 
ence Recordings and another album for 
the Ambience label," Long says. "We did 
the recordings to see what could be ac- 
complished, and to see why things didn't 
work the way we thought they should :' 

ELF 
"Ron and I also collaborated on anoth- 

er interesting problem which resulted in 
a patent," Long says. "I had designed many 
subwoofer loudspeaker systems but I was 
never satisfied with the results. Together 
we came up with the Extended Low Fre- 
quency technology, which produces the 
most realistic bass 1 have ever heard. 

"Because the ELF technology doesn't 
rely on wavelength- dependent, assisted - 
resonance ideas, it can be scaled for use 
in automobiles, personal stereos, TVs, key- 
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board instruments and even games. It's the 
most versatile way to produce bass that 
I know :' 

ELF allows the installation of a large di- 
ameter bass driver in a smaller cabinet 
than would normally be possible with con- 
ventional design. Paraphrasing Long's 
description of the ELF circuitry, it allows 
a bass driver to be driven with a signal 
which is exactly complementary to its re- 
sponse above and below resonance. It 
produces a rolled -off response above reso- 

nance, and a response which is flat down 
to the lowest frequency limit that is cha 
sen in the design. 

CRM -100 MONITORS 

Once Long had the ELF technology to 
give him the realistic bass that he was 
looking for, he had all of the pieces that 
he needed to make his premier monitor 
loudspeaker system, the CRM -100. 

The 8 -inch driver that is used had al- 
ready been designed when he was work- 
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CRM -100 CUSTOM MONITOR 

SYSTEM 

The CRM -100 custom monitoring 
system was designed by Ed Long for 
high level control room monitoring 
applications. It incorporates Long's 
Time Align and ELF technologies. 

The basic system consists of two 
CRM -1TA Time Align mid /high 
range modules, two CRM -B18 ELF 
bass modules, the HLE2 ELF Elec- 
tronics, three power amplifiers and 
interconnect cables. Another ver- 
sion designated as the CRM- 100 /SS 
is available for surround sound 
monitoring. Each system is calibrat- 
ed to produce a flat acoustical out- 
put from 30Hz to 20kHz. 

The CRM -1TA consists of a TD3 /5 
high frequency driver, two MD20/ 
182 midrange drivers, and a passive 
time delay crossover network with 
protection circuitry that monitors 
the RMS heating current. It has a 
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separate fuse for each driver and 
these are mounted on a front plate 
with an overload protector. The 
black laminate- finished, internally 
braced MDF enclosure measures 
19" x20" x93/4" 

The CRM -B18 bass system uses an 
18 -inch driver in a 20 "x20 "x113/4" 
black laminate MDF enclosure, with 
an internal volume of only two cu- 
bic feet. It is designed to work with 
the HLE2 ELF Electronics, which in- 
corporate the patented Extended 
Low Frequency technology. Addi- 
tional CRM -B18 modules can be 
added to the system. 

These monitors have been in- 
stalled at Paradise Sound Recording, 
Index, WA (Chips Davis, designer); 
Limelite Video, Miami; ABC Post - 
Production Audio Sweetening 1, 

New York, and a personal studio for 
musician Steve Miller (all three de- 
signed by Russ Berger, Russ Berger 
Design Group). 



ing at CTS. 

"For more than 11/2 years, I worked on 
the 8 -inch driver and tried to get perfec- 
tion. I wasn't satisified at first with what 
I could do, so I worked to make it come 
off better. With the 8 -inch driver, the 
sound is real and you can listen to it for 
long periods:' 

The high end section of the monitor sys- 

tem was yet another design that Long had 
already worked out years ago. His goal 
was to produce high frequencies at a high 
SPL, and with good off -axis response. The 
solution: a large diaphragm and a small 
orifice. 

Long was so pleased with this system 
that he installed handpainted, hand - 
brushed aluminum nameplates with his in- 
itials, EML, on all of the system com- 
ponents. 

Because Long looked up to the Ampex 
logo, as it symbolized to him a high level 
of quality, he honored that concept and 
paid tribute to Ampex's contributions to 
the audio industry with his own logo. The 
ELM logo uses the same lettering as Am- 
pex's. These monitors have found homes 
in recording studios, broadcast facilities, 
and post -production rooms. (See the side- 
bar, "CRM -100 Custom Monitoring 
System.') 

Russ Berger, of the Russ Berger Design 
Croup, and a noted studio designer, says, 

"There is no 'perfect' monitor system, only 
appropriate ones. Long's MDM, TA and 
CRM series monitors not only cover a 

wide range of accurate audio monitoring 
needs, but are also some of the most 
pleasant- sounding monitor loudspeakers 
I have experienced:' 

Chips Davis, now with Frank Hubach 
Associates, concurs: "The CRM monitors 
have a clear low end, a smooth mid range, 
and no high end sizzle that a lot of moni- 
tors have:' 

Summing up his feelings about Ed 
Long's work, Berger says, "The audio 
world is a better place, and we've all 
benefitted both directly and indirectly, 
thanks to Ed's creative achievements. 

The following terms are registered trademarks of E.M. Long 
Associates: Time Align; Pressure Recording Process; and 
ARP. The following terms are trademarks of E.M. Long As- 
sociates: Nearfield Monitor; NFM; and ELF. PZM is a trade- 
mark of Crown International. 
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ur clients insist on Dolby SR :' 

"We provide our clients with the very 
best as a matter of course. That's why we 

offer Dolby SR on our analogue tracks. 
"I was startled by the absence of tape 

modulation noise. From the looks on their faces, 
so were my engineers! 

"Dolby SR allows analog recording to 
compete with digital without a cost penalty." 

Malcolm Atkin, Studio Manager 

"With Dolby SR, you hear what you should 
hear: good warm low end, no muddiness in the 
top end, and no noises. Analogue with Dolby SR 
is definitely my preferred mastering format." 

Lance Phillips, Chief Engineer 

Built by the Iógcndafy Gcortic Martin, 
most of the famous names in music 

have worked at AIR .Studios, London 
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Contact Dolby or your Dolby professional audio 
dealer for more information. 

Dolby SR: over 50,000 channels worldwide 
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I Where's the 

ZER 
Coming to terms with digital calibration levels, wherever they are hiding . , . 

With recording. as 
with life. there 
are certain abso- 
lutes. In the ana- 

log world, only so much mag- 
netic fluxivity can be forced 
onto a tape before the signal 
becomes extremely non -linear. 
If you cut high levels on a ster- 
eo LP disk master so that you 
have overcuts (when you used 
to do such a thing), you'll have 
problems. If an AM radio sta- 
tion overmodulates (the FCC 
regards that as a major sin). 
you'll hear massive distortion. 

Even transferring audio from 
magnetic film to an optical 
soundtrack has its own special 
problems. Light valve ribbon 
clash is possible, wherein the 
peak levels on the audio track 
cause the light -modulating rib- 
bons to come together, or 
"clash." This condition creates 
a form of distortion unlike anything most 
of us have heard. If you want to squeeze 
one more decibel of level past clash when 
doing an optical transfer, it's not possible. 
These are some of the physical absolutes 
in magnetic, disk and optical recording. 
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Where should you set digital calibration levels? This isn't an idle ques- 
tion; a single slipped bit can render your digital recording useless. 

Bob Bushnell heads BL Associates. a Los Angeles -based 
consulting and technical writing company, and has been 
a technical consultant to the Academy of Motion Picture 
Arts S Sciences. Rick Schwartz is a contributing editor to 
RE -P and director of post -production at Music Animals. Los 
Angeles. 

Peak audio levels are critical in digital 
recording because of the brick -wall nature 
of digital overloads. Although the digital 
zero on a DAT machine's meter (zero - 
headroom -left) is a hard ceiling, over - 
recorded (clipped) tapes are not a rarity 
in the industry. Where are the nominal au- 
dio level standards for digital processing 
equipment? Should they be 18dB below 
"digital zero ?" Or 20dB? 

Why do the digital equipment manufac- 
turers disregard the inherent relationship 

By Bob Bushnell and 
Rick Schwartz 

that exists between nominal 
recording levels and absolute 
peak recording levels? Why are 
these same manufacturers 
reinventing the recording stan- 
dards wheel? With present dig- 
ital equipment, the actual 
level- indicating device is anti- 
quated and often useless, rela- 
tive to nothing except internal 
dynamic range (bit count). 

THE STANDARDS 

Three feet is equal to one 
yard. One foot as a linear 
measurement is a standard. 
And if we put 5,280 feet to- 
gether, it's called a mile. These 
words and distances are 
universally adopted. Why? 
Simply because various groups 
and people have agreed to 
those names and the distance 
they reference for commonal- 
ity, convenience and universal 

understanding. Not because they have any 
magical significance in the grand scheme, 
but using them works. 

If you define a foot as being equal to 13 
inches, you'll be all right talking to your- 
self. but you'll have problems when try- 
ing to communicate with other people, or 
having a cabinet built to a certain size. 

To avoid confusion, let's provide some 
definitions. These analog operating levels 
apply to professional audio, and may not 
hold true for the broadcast industry. An- 
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alog and digital recording have maximum 
signal levels. These levels are different in 
amplitude, and in the 
nature of their maxi- Where maxi- 
mum levels. 

Using an analog 

ZE 
tape machine or pro- 
cessing device, a level 
of +4dBm in and out 
of a machine repre- 
sents the nominal op- 
erating or OVU level. It meters as such. 
Conversely, in digital processing, "digital 
zero" is the highest signal amplitude, de- 
termined by bit count, that may be 
processed without distortion. For analog 
audio signals, VU meters are calibrated so 

that +4dBm, or OVU for a sine wave, is 

equivalent to a power level of 
4dB above 1mW in a 6004 line. 

No standard exists for the maximum lev- 
el (clipping of the audio signal at any point 
in the chain), but for most professional 
electronic devices, the level is +24dBm to 
+28dBm. Therefore, 20dB or 24dB of 
headroom is typically available between 
the operating level and the maximum 
level. 

In using digital machines or processing 
devices, no industry -wide standards exist 
for the nominal audio operating level. As 
stated, zero -headroom -left on a digital de- 
vice corresponds to a digital word of all 
Is. For a digital device, this word repre- 
sents the highest or loudest signal level 
possible. Because there is no industry- 
wide standard for the nominal operating 
level, the desired headroom must be cho- 
sen for each separate digital recording. 

cive elements: the A/D converter, the dig- 
ital processor itself and the D/A converter. 

The A/D converter 
must manage the ex- 
pected dynamic range 
and create the digital 
word, with the D/A 
reassembling this back 
to analog. The digital 
portion of the system 
has its own designed - 

in limits: word length, error correction 
scheme, bit count and sample rate. 

's the 

R 

ANALOG RECORDING IN PERSPECTIVE 

To align your favorite 24 -track analog re- 
corder, you use your reference tape that 
has a recorded signal referenced to 185nW 
per meter. This reference is your nominal 
audio level standard - an agreed -to set- 
ting. The meter settings and operating sig- 

nal level calibrations have specific mean- 
ings in terms of headroom -to -tape 
saturation, fidelity and distortion. 

The hazards of analog tape recording 
are well -known and understood, and ana- 
log metering techniques are accepted by 
manufacturers, studios and engineers. 
Equally understood are the hazards of am- 
plifier clipping. In short, analog tape re- 
cording isn't perfect, but well under 
control. 

DIGITAL RECORDING 

Let's move into the fascinating field of 
digital signal processing and recording. 
DASH and PD machines, PCM units and 
DATs operate under assorted protocols. 
When looking at any digital processing de- 

vice that accepts an analog input (as op- 
posed to taking in or converting a digital 
signal directly), there are three major ac- 

The "all- ones -on" condition, whether 
it lasts for one clock pulse or half a min- 
ute. represents the loudest signal that can 
be processed. Just like valve clash, just 
like overcuts on the disc, just like 
overmodulation on AM, that's the absolute 
maximum signal level. If you - the en- 
gineer using this equipment - stay below 
that absolute maximum signal level. 
you're in fine shape. If you remain under 
the maximum level on the DAT recorder 
and set levels according to the manual, 
you'll be OK. 

A Sound Investment 
Maximize profits with equipment that offers - 

Audiophile quality. Enhance your image, attract repeat and referral 
business. 
Economical expandability. 
Rugged industrial duty construction. Trouble -free operation. 

Flexibility to interface with all master formats. 

A proven leader in audiophile duplication equipment, KABA now adds 
supply and production support for our customers. 

The KABA "Profit Package" includes: 

A 4- position duplication system. 

Shrinkwrap L- Sealer. heat gun & film. 
500 custom loaded & imprinted chrome cassettes with Norelco 
boxes. 
A supply of pre -recorded demo cassettes and impr ntable sales aids 
to support promotion of your business. 

Save Over $1,100.00 
Only $ 5,385 
(limited time offer) 

1.11111.1.00 

.ow. -11I` 

... y+w 

- 

d 

For more information 

KABAKAvBA KABA 
on this or larger 

packages call: 

REAL TIME REAL TIME Research & Development 
24 Commeraal Blvd.. Novato. GA 94949 (415) 883 -5041 
1 -800 231 -TAPE FAX (415) 883 -5222 
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But how do you go about setting levels 
on your DAT machine? Dig out your Pana- 
sonic SV -3500 manual and see what is 
mentioned about digital levels. Surprising- 
ly, instructions differ little from those for 
a $40 toy tape recorder. 

To set recording levels, adjust the rec- 
ord level control while watching the peak 
level meter." You try to set the controls so 
that average audio levels will give the me- 
ter a reading around mid scale, and the 
loudest portions of the recording will not 
cause a reading higher than 0. 

It's difficult to understand why a com- 
pany that prints detailed specifications, in- 
cluding fast forward and rewind times, 
would not bother to state its nominal au- 
dio level standards. For example, the au- 
dio level on tape required to produce an 
output level of +4dBm on the 3500 is not 
stated. It's not just Panasonic: if you check 
with the other manufacturers, they all 
seem to ignore the subject. So much for 
the manufacturers' standards. 

MEASURING CONSENSUS 
Ask pro users concerning what they 

have to say about digital standard levels. 
Person No. 1: "I'm not sure, but Nashville 
uses -15 from clipping.' Person No. 2: 
"The digital standard level is always equal 
to -18:" Person No. 3: The digital stan- 
dard level is always equal to -20." Person 
No. 4: "I always used -10 on the F -1, so 

that's what I use with DAT:' Person No. 5: 
"I always use -12, or -6:" 

There isn't a strong consensus here. 
Prosonus, makers of the Studio Reference 
Disc, say that all its internal levels are 
referenced to a "zero" calibration level, 
which is 6dB below the clip level on the 
front panel meters fitted to the Sony PCM- 
1630 Digital Audio Processor. That level 
was chosen to allow for deviations in the 
headroom between commercially availa- 
ble CD players. 

But what do you do? Say you've ex- 
perimented with your various pieces of 
digital equipment, and the indicating 
devices on them don't all have the same 
reference level. You set up normal levels 
for your system, probably +4dBm from 
your analog board, and you feed it to a 
digital device that has a gain control. 
You're not sure what's happening inside 
that digital device, level -, dynamic- and 
headroom -wise. You can see that these 
devices don't have uniform nominal audio 
level indication, so you feed the signal to 
the digital device. At manufacturer's indi- 
cated level setting, somewhere between 
minimum and max gain (supposedly uni- 
ty gain), they all differ radically in their 
on -board metering. 

For setting a recording level, isn't it sim- 
ply a matter of pulling out your digital ref- 
erence level standard tape, the one that's 
equivalent to an MRL or STL calibration 

tape, and merely adjusting your recording 
levels? Or using your digital generator and 
feeding the digital device a standardized 
signal? You say there isn't such an align- 
ment tape? 

The problem is that the various indus- 
try organizations and manufacturers of 
these digital devices haven't agreed on lev- 
el standards for digital processing. They 
haven't provided a uniform calibration or 
nominal audio level point, "X" dB below 
the zero -headroom -left ceiling, for most of 
the systems. 

Do they realize that "all- ones -on" is the 
maximum level? Good, that's a first step. 
Do they further realize that "all zeros" is 
the minimum level? That's another step. 
Do they also realize that this equipment 
must be used in the real world? That's yet 
another step. Do they acknowledge that 
level standards for digital processing 
would allow various devices to be used to- 
gether, with a minimum of interface con- 
fusion? That you're not sure about. 

LEVEL TONES 
When was the last time you received an 

analog master without any tones or ref- 
erence to operating levels? It's almost un- 
heard of. Why then is there no direction 
from manufacturers for DAT tape nominal 
operating levels and calibration points? 
Why no suggestions for alignment tones 
and documentation? You've seen people 

RECORDING TO DAT FROM AN 
ANALOG SOURCE 

By Rick Schwartz 

The following guidelines assume 

METHOD ONE: 
SETTING RECORD LEVELS 

1. Patch a 1kHz tone into an open 
input channel on the mixer. Adjust 
the level of the oscillator so that the 
analog mix bus meters read OVU. 

2. Put the DAT machine into rec- 

4. Make a note of the resulting ref - 
erence level on the DAT's meters on 
all ensuing recording logs (i.e.: OVU 
on the board reads -6 on the re- 
corder). 

RECORDING 

that the output meters for the ord standby, by pressing record and 1. Leave at least a second of si- 
sourcé s master bus have been pause. lence on the DAT after you start re- 
properly calibrated to OVU at +4 = 3. Adjust the input of the DAT re- cording and before the engineer 
(1.23Vrms). corder so that the tone appears at rolls the 24- track. This ensures that 

-20 (below "zero-headroom- left" on the program will not be cut off. 
HEAD TONES the DAT machine's meters), or, if 2. Turn off Auto Index after you 

1. All new blank DAT masters you so choose, at the machine's sug- hear the start of the program, in or- 
should start with at least 20 seconds gested nominal operating level. der to eliminate extra index points. 
of 1kHz, 10kHz and 100Hz refer- 3. Watch the DAT meters very 
ence tones. (To avoid indexing the METHOD TWO: closely during recording. If at any 
tones, start the tape with the Auto ELEVATED RECORD LEVELS time they reach OVU or the peak in- 
Index feature on, then turn it off be- 1. Put the DAT machine into rec- dicator flashes, stop recording and 
fore the tones start). ord standby, by pressing record and roll -back to the previous start ID. Re- 

2. Tones should be printed at pause. record at a lower level. 
nominal operating level for the DAT 2. Adjust the input of the DAT re- 4. All stand -alone mixes should 
machine that they were recorded corder for maximum modulation have a verbal tail marker or two 
on (we suggest -20VU referenced without overload. short low- frequency pulses at the 
to digital zero, with input from OVU 3. Patch a 1kHz tone into an open end of program material, for ease 
at +4dBm). input channel on the mixer. Adjust of identification. Exceptions to this 

3. After tones have been printed, 
press the Record Mute button to 

the level of the oscillator so that the 
mix bus reads OVU on the board. 

might be sequenced, edited mate - 
rial. 

place five seconds in between tones (Do not touch the master fader af- 
and the start of program material. ter this point). 
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print tones at an arbitrary level, such as 
10 below digital zero on a DAT, and then 
set input levels for maximum modulation. 
Those max mod levels are set without any 
reference at all to the tones, which is 

worse than not having any tones at all. 
This begs the major question: How do 

you go about setting levels on your DAT 

player? (See the sidebar, "Recording to 
DAT from an Analog Source. ") 

Many professional users set up their DAT 

levels for maximum modulation on the 
meter. You should be aware that there are 
several potential problems with this meth- 
od of alignment. First, it is very hard to 
guess accurately what your true peak 
readings will be. A single clipped sample 
can render an entire take useless. How 
much dynamic range do you really need? 

The crest factor will vary greatly de- 
pending on whether you are recording 
rock 'ñ roll, a radio commercial or a clas- 
sical symphony. Even if you can accurately 
gauge your headroom needs by setting up 
your input levels to record at maximum 
modulation, you're not out of the woods. 
There's a good chance that you're record- 
ing up to 20dB hotter than the zero VU 

reference on a professional analog tape re- 

corder, all things being equal. 
Before you can accurately set levels on 

a digital recorder, you need to ask your- 
self a few questions: Do you plan to use 
the digital inputs or outputs? Do you plan 
to sum, mix or crossfade elements togeth- 
er in the digital domain? What is the crest 
factor or dynamic range of the program 
material? This will tell you the headroom 
you'll need. Will the tape ever leave your 
facility? 

Good metering is es- 
sential in setting levels 
on a digital recorder. 
Most DAT recorders in- 

clude fairly good peak 
metering, but very few 
digital machines mark 
nominal recording lev- 
els. Many good meter 
circuits also have an infinite peak hold fea- 

ture, so there is no question whether clip- 

ping occurred during a recording. 
One commercially available meter 

bridges the gap between analog and digi- 
tal by providing peak readings on the 
same unit. Digital "zero- headroom -left" is 

at the top of the scale, and the correspond- 
ing analog reading is +20dB. We asked 
Mike Dorrough, the manufacturer of this 
meter, why he selected that reference lev- 

el. "lt agrees with the Sony 1630, which 
talks +20 as where they crash. Theres no 

Where 

ER 

+21:' He also consulted with a major rec- 
ord company, which does a considerable 
amount of digital mastering. 

TARGET NUMBERS 

To sum up the problem, our industry is 

increasing the use of digital audio technol- 
ogy at a geometrically progressive rate. 
We are in danger of succumbing to a mul- 

titude of independent- 
ly manufacturer- deter- 
mined nonstandard - 
ized "standards" that 
will complicate our 
working life, making 
copying, digital trans- 
fers and mastering to 
CD quite difficult. 

At the risk of incurring the slings and 
arrows of outrageous fortune, we suggest 
the following value as a possible solution: 
With a 16-bit digital word, and a sampling 
rate of 48kHz, the digital standard level 
should be 20dB below the maximum 
ceiling. 

There's not magic here. lt mirrors what 
we are used to in the analog world, and 
may at the very least be a solid place to 
begin the discussion. 

's the 
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The Furman AR -PRO is the ultimate voltage 

regulator / power conditioner/ distribution device for the most 

demanding audio and video applications. Its technology is 

unique -there is nothing like it elsewhere at any price. The 

AR -PRO can accept any line voltage you'll find anywhere in 

the world, from 88 to 264 volts, saggy, spiky, and unreliable. 

it'll give back 30 amps of clean, tightly regulated 120 

VAC' -enough to power an entire stage or studio. The 

AR -PRO weighs just 49 lbs. in a two rack space package. 

The AR -PRO has many unique features that make it 

particularly suitable for use with audio and video equipment. 

Like tap switching only at voltage zero -crossings, minimal 

magnetic radiation, remote /delayed turn -on, and more. After 

4, 

all, it was designed by audio specialist Furman Sound. So call 

or write us to get the complete details on how the AR -PRO or 

one of Furman's other AC power handlers can help you 

handle what the world throws. 

FliRJffi.dN 

Furman Sound, Inc. 

30 Rich St. 

Greenbrae, CA 94904 USA 

Models available for other voltages. 

Phone: (415) 927 -1225 

Fax: (415) 927 -4548 
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Pr AUDIO NOISE 
AND AC SYSTEMS 

The 2 -phase solution to a difficult problem. 

By Martin Glasband 

D 
uring the past 30 years, the state 
of the art of audio electronics 
has advanced perhaps as much 
as any of the modern technolo- 

gies. However, these advances have out- 
distanced the standards we have become 
accustomed to in the electrical power in- 
dustry. 

Although the consoles, transports and 
digital electronics are more refined, we are 
still relying largely on the same technol- 
ogy used in the vacuum tube years. It 
seems that no one has given enough 
thought to tailoring ac supplies to meet the 
needs of sophisticated audio equipment. 
Some would argue that isolation trans- 
formers with Faraday shields address this 
need. 

In fact, the core of the problem goes 
much deeper. The very systems and pow- 
er distribution methods used today are not 
fully compatible with audio electronics. 
There still exist serious deficiencies in 
electrical engineering methods that per- 
tain to audio installations. The use of any 
120V single -phase ac system means poten- 
tial problems for audio equipment. 

Since the development of the JBI. "T" 
circuit in the mid- 1950s, balanced audio 
signal circuits have become the industry 
standard. Audio power supplies, as well. 
are not truly designed to operate in an un- 
balanced manner, but commonly, they are 
"force -fed" single -phase (unbalanced) ac 
anyway. Why? Because that's the electri- 
cal industry standard. 

Amazingly, most audio engineers and 
manufacturers, studio designers and elec- 
tricians, share the same blind spot. The 
standards have remained unchanged for 
a very long time. 

Martin Glasband is an electrical system design specialist 
and contractor based in Selma, OR. He has designed and 
built power systems for the Zoo Studios, ABC Radio Net 
work. New World Pictures, KCET Television and Baby 'O 
Recorders. 
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Figure 1. The most common type of 120V ac system. 
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Figure 2. A 1211/2411 delta .i -phase system. 



Ideally, the correct type of ac power for 
audio gear in the United States is 120V, 
2 -phase (balanced) power. Commercial use 

of 2 -phase (equi- potential) ac isn't new. In 
fact, it is probably the first type of ac pow- 
er ever put into widespread use in this 
country (Chicago in the early 1900s). 

Nevertheless, its commercial use is all but 
dead these days. Properly grounded 120V 
2 -phase wiring systems aren't mentioned 
at all in the National Electrical Code (NEC). 

This unfortunate fact didn't deter a few 
innovative engineers and studio execs 
from employing a 120V equi- potential ac 
system in the Zoo Studios, Studio City, CA. 

Short of changing an 
entire electrical 

system, there are some 
interim steps that can 
be taken to improve 
noise problems in 

many studios. 

Soon after its opening, a studio musician 
plugged in his Fender Stratocaster and 
declared it was broken because there was 
no hum. Much to his surprise, his amp 
worked just fine. He mentioned to the stu- 
dio engineer that this was the first studio 
he'd ever worked in where his amp sim- 
ply made no noise at all. It should also be 

noted that it was not necessary to drive 
a single ground rod. That's pretty clean ac. 

EXPLAINING THE BASICS 

The root cause of most studio noise 
problems has little to do with grounding 
techniques. Accordingly, the balance of 
this text addresses the source of studio 
noise, unbalanced ac, and of course, the 
remedy. 

First, let's examine some typical ac 

systems: 
Figure 1 is the most common type of 

120V ac system. The transformer outputs 
furnish both 120V and 240V to the rest of 
the electrical system. Figures 2 and 3 are 
120/240 delta and 120/208 wye 3 -phase 
systems. In both of these 3 -phase systems, 
single -phase 120V is available for branch 
circuit wiring. Figure 4 is an example of 
a system more commonly found in record- 
ing studios. It exclusively furnishes 120V 
to all branch circuits. 

The common thread in all of these sys- 

tems is a grounded neutral conductor. 
Here lies the sole cause of almost all ac- 
induced noise in audio installations. 

H1 H2 H3 

XO H2 X1 X2 X3 

X2 

X1 XO 

High Voltage 
208Y/120V Secondary 

Figure 3. A 120/208 wye .3 -phase system. 

INPUT 

X3 

Figure 4. The ac system more commonly found in recording studios. 

120V. 

120V. - Current 
flow 

(neutral) 

Figure 5. A low -pass (R.E) filter, found in most power supplies in audio equipment. 
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Figure 5 is a low -pass filter (R.F. filter) 
that can be found in nearly every power 
supply in audio equipment. Note that cur- 
rent flow exists between the 120V side of 
the ac line and the chassis ground. Sim- 
ply put, here is the source of most ac- 
induced audio noise. As more pieces of au- 
dio equipment are turned on, the noise 
floor of the grounding system is raised. 
This, of course, appears as EMI in most 
high -gain and high- impedance equipment. 

There have been numerous remedies 
used to eliminate this noise. The common 
belief is that an improved earth ground 
will reduce EMI. This is true to an extent, 
but simple logistics make desired results 
all but impossible. The theory assumes 
that a good earth ground will somehow 
"vacuum" the system clean. However, EMI 
transmission within a studio grounding 
system, being a measurable and even pre- 
dictable phenomenon is, of course, subject 
to Ohm's Law. 

We are still relying 
largely on the same ac 
technology used in the 

vacuum tube years. 

Commonly, the chassis -to- chassis resis- 
tance in an electrical grounding system is 
fractional. (For a more accurate estimation 
of ground circuit conductivity and resis- 
tance, refer to Table 8 in Chapter 9 of the 
NEC, "Conductor Properties:') Even under 
the most optimum conditions, substantial- 
ly greater conductivity to true earth 
ground is virtually impossible to achieve. 

Even if it were possible, the resulting 
conductivity ratio between the system cir- 
cuit grounding and the system to earth 
ground would, at best, result only in a 
marginal improvement in system noise 
levels. A good example of this is a real 
case where a studio owner decided to 
have a well drilling company sink a 60'x3" 
copper shaft into the earth for his studio's 
grounding electrode. Unfortunately, the 
Fenders and Marshalls still hummed. 

A somewhat more effective approach is 
to break the equipment ground connec- 
tions. Lifting the capacitors from the chas- 
sis or using ac ground lifters are ways this 
is accomplished, but in most cases, elec- 
trical safety is compromised. Star ground- 
ing is at best a crude approach to the prob- 
lem. System resistance to true earth 
ground is still far greater than chassis-to- 
chassis resistance. EMI continues to be a 
problem to a greater than desirable extent. 

The only cure to this dilemma is to 
adapt the power system to the gear being 
utilized, and eliminate the noise at its 
source. It seems like a simple enough task. 
Unfortunately though, the electrical code 
lacks direction in this area. Before we tack- 
le that one, let's look at why a balanced 
(2- phase) 120V system works. If you're go- 
ing to attempt to modify the NEC, it's a 
good idea to have a clear reason for do- 
ing so. 

HOW IT'S DONE 

Figure 6 is a 120V, 2 -phase grounded 
system plugged into a typical R.F. filter. 
The phase to ground voltage on each side 
of the ac line is about 60V. Each line of 
the iso- transformer output is 180° out of 
phase to its opposite; thus 120V is 
achieved. When this voltage is applied to 
an R.F. filter, the current passed through 
the capacitors is negated at the common 
chassis ground by its 180° out -of -phase 
voltage counterpart. This cancellation ef- 
fect is optimum for audio equipment. 

Single -phase systems cause noise flare - 
ups in other related applications. P.A. sys- 
tems are particularly vulnerable because 
of the high impedance and high gain 
equipment used. Mobile recording units 
can also be adversely affected. Radio pro- 
duction and broadcasting facilities, and 
even video editing and telecine installa- 
tions, are subject to unbalanced ac- 
induced EMI. Here, too, an equi- potential 
ac system would greatly help matters. 

At the Zoo Studios, there was some ini- 
tial apprehension when the 120V, 2 -phase 
system was first fired up. Just how would 
the audio gear respond to this type of ac? 
Optimistic predictions proved to be cor- 
rect. There were no examples of any 
equipment running afoul on 2 -phase pow- 
er. Equipment power supplies operate nor- 
mally with equi- potential line voltage. 
Phase to phase (line to line) voltage is crit- 
ical, but phase -to-ground voltage is irrele- 
vant as far as power supply operation is 
concerned. 

INPUT 

The only real problem occurred when 
a new electrical inspector showed up and 
began quizzing everyone about this unor- 
thodox wiring system. Fortunately, his 
concerns about electrical safety had been 
anticipated and appropriate safety meas- 
ures had been taken. After some discus- 
sion with the inspector (and his boss), it 
was agreed that the system was safe. 
Though not covered in any section of the 
NEC, the "spirit" of the code had been 
maintained. In other words, it passed in- 
spection. 

Short of changing an entire electrical 
system, there are some interim steps that 
can be taken to improve noise problems 
in many studios. Referring once again to 
Figure 4 (the more common studio sys- 
tem), if the grounded side of the output 
on the transformer is lifted, a more 
balanced ac system will result. This is 
called an ungrounded 120V split -phase 
system. It has some drawbacks, but its use 
is recognized in the NEC for application 
in hospital anesthetizing rooms. System 
monitoring equipment is required as well 
as other conditional installation methods. 

One drawback is the lack of system 
grounding protection. Should there be a 
short -to- ground, the entire system would 
"tip over" and revert to a single phase sys- 
tem. Worse would be an ungrounded chas- 
sis that became shorted, which would cre- 
ate a shock hazard. 

The simple solution to potential safety 
questions is the use of 2 -pole GFCI circuit 
breakers, or at least a 2 -pole GFCI main 
on the whole system. Additionally, when 
there isn't a grounded center tap on the 
transformer, a typically uneven magnetic 
flux dispersion across the output windings 
will result in differing phase- to-ground vol- 
tages at the outputs. This difference may 
vary as gear is turned on. A variance of 
10V or 15V line -to-ground between the 
outputs is not uncommon. Nevertheless, 
EMI noise levels will be reduced by 10dB 
to 12dB. 

When a grounded center tap system is 

60V. 

120V. - 
60V. 

Current 
flow 

Figure 6. A 120V, 2 -phase grounded system plugged into a typical R.E filter. 

44 R E P June 1991 



used, equal output windings on both sides 
of the center tap ground reference 
balances the output voltage. The need for 
costly GFCI circuit breakers is also elimi- 
nated. This is because of a much higher 
ground fault current potential at the trans- 
former line outputs. Additionally, ac- 
induced EMI is rendered inaudible. 

Inspectors may have 
other considerations, 
but it is doubtful that 
anyone will want to 
stand in the way of 

progress. 

At the time of this writing, a course of 
action is being undertaken to include in 
the NEC provisions for 120V 2 -phase elec- 
trical systems for special use applications 
(audio /video installations). In the mean- 
time, local authorities will need special at- 
tention until new standards are adopted. 
Each project needs to be handled case by 
case. More than likely, local electrical in- 
spectors will want to know why a 2 -phase 
system is needed. They will also require 
a number of safety measures to be em- 
ployed in the design and wiring methods 
used. Some of the basic safety require- 
ments are as follows: 

1. The isolation transformer used must 
have a center tap on the output windings 
(refer to Figure 6) that is appropriately 
grounded. This will ensure sufficient fault 
current to trip a circuit breaker in the 
event of a short circuit somewhere in the 
system. 

2. Double -pole circuit breakers are to be 
used for all ac branch circuit wiring. Both 
line conductors (unlike a single phase cir- 
cuit) are ungrounded. Therefore, both re- 
quire overcurrent protection. The break- 
ers selected should include a thermal 
overload mechanism. 

3. Always use orange iso- ground recep- 
tacles to identify iso- system outlets. 
Though they are designated as single 
phase devices, at this time, there is no 
practical NEMA configuration alternative. 
This is part of the code change process 
currently being undertaken. It is impor- 
tant, though, to identify (with orange) 
these special system outlets. Additional 
labeling may be required. Other use out- 
side of studio equipment should be dis- 
couraged. 

Inspectors may have other considera- 
tions, but it is doubtful that anyone will 
want to stand in the way of progress. The 
concepts discussed here are new to many, 
and as stated, there is little if any knowl- 
edge of these engineering methods 
throughout the electrical indJstry. Local 
code variances and national code changes 
will take time. Electrical equipment needs 
to be standardized and textbooks need to 
be rewritte:i. To quote one NEMA code 
represen:ative. "This is a multi- headed 

beast:' Perhaps a few letters to the Nation- 
al Fire Protection Association in Quincy, 
MA. will expedite these changes. 

Though it may be more than a simple 
job getting a 120V, 2 -phase system legal- 
ly installed, the rewards are well worth the 
effort. The savings in downtime and free- 
dom from noise problems will most as- 

suredly justify the installation and the in- 
vestment. 

There are many ways 
to split a mic, 
but only one way 
is best 
Jensen MB- series Mir SpNtter Transformers 

When you need to split a m c, you shoulc t. se a trans - 
fc-mar oecause it provides a balanced, isolated sicnal :c 
the nput of each mixer: rani: cf the mixer' grounds 
need be connected to each other (via the ri: cable) sc 
ground- oop induced noise is eas ly avoidec. There 
must be a Faraday shield on eaci winding 9othat the 
transformer will not provide a pith for capacitive 
coop inc of common mode noise. 

JENSEN TRANSFORMERS are best because in 
additior to meeting these requirements, t-ey 
n:1 mize degradation of the m c signal's fra 
gt.ency response, phase response, and disto-tion 
characteristics. To prevent co-lrnor mode raise 
from be ng converted to a differer:ial sigael, 
each end of every wind ng it a JENSEN 
TFAI'JSFDRMER has its capacitance 
precisicn- matched to tha: 
wind ng's Faraday shield. ThesE 
are ust a few of the reasons why 
n-Dst engineers end up usinc 
JENSEN splitter transformers. 

The JENSEN JE -MB -C, JE -MB -D 
and E -MB -E microphDne bricg- 
ir 3 transformers will split a mic 
sigral to 2, 3 or 4 mixers. 

Insist on the best... 
insist on a JENSEN. 

( jensenctránsfórmers 
-0'35 BJRBANK BLVD. V. HCLLYWCOD, CA 91601 

FAA (818) 763-4574 PRONE (213) 976119I9 

Visitors by appoi-tment oNty. 
Cl)sed fridays. 

Circle (22) on RIpld Fasta Card 
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SLOÄ AND 

SIN 'ORE 
By Winston Goh 

The largest indoor venue in the 
country, the 12,000 -seat Singa- 
pore Indoor Stadium has been 
host to the Moscow Circus, 

David Copperfield, Placido Domingo 
and numerous other entertainment 
and sporting events since its opening 
in January 1990. It is currently the only 
venue with sufficient audience capac- 
ity viable for promoters to bring in ma- 
jor international artists. However, there 
have been problems with the sound. 
Performances by such artists as Bob- 
by Brown and Placido Domingo were 
followed by reviews that carried head- 
lines heralding that the sound was 
poor. When Music Plaza Ltd. was 
awarded the contract to provide the 
sound for rock legend Eric Clapton, we 
approached the task with a sense of 
challenge. - 

Winston Goh is the manager /engineer of Music Plaza, a sub -e 
sidiary of Yamaha Music (Asia). -' 



AKG Acoustics, Inc. 
Allen & Heath 

Altec Lansing 
Ampex 

Analog Devices 
Aphex Systems 

Apogee Sound, Inc. 
ART 

Ashly Audio, Inc. 

Atlas/Soundolier 
Audio Control Industrial 

Audio Precision 
Audio Research & Technology. Pty. 

Barton, Kennedy, Lyzun, & Assoc. 

Bertagni Electronic Sound 

Transducers 

Beyerdynamic 
Bose Corporation 

Bruel & Kjar Instruments 
BSS 

Carver Corp. 
Clear-Com Intercom Systems 

Community Professional Sound 
J.L. Cooper Electronics 

Crest Audi 
Crown International 

dbx 
DRV Public Address Consultants 

Dukane Corporation 
Eastern Acoustic Works 

Electro-Voice 
Gauss 

Gentner Electronics 
Innovative Electronic Design 
Industrial Research Products 

Ivie Technologies, Inc. 
JBL Professional Products 

The Joiner -Rose Group, Inc. 

Klark -Teknik Electronics, Inc. 
Klipsch and Associates, Inc. 

Lester Audio Laboratories 
Lexicon 

Marshal Long Associates 
Martin Audio 

McCurdy Intercom 
Meyer Sound Laboratories 

Micro Audio 
Neutrik USA, Inc. 

Orban 
Oxmoor Corporation 

Panasonic Communications 
Paoletti & Associates 

Peirce -Phelps, Inc. 

Pro Co Sound, Inc. 
QSC Audio Products, Inc. 

Quad -Eight Electronics, Inc. 

Quality Sound & Video 
Rane Corporation 

Renkus -Heins, Inc. 
Richmond Sound Design, Inc. 

RPG Diffusor Systems, Inc. 

RTS Systems 
Samson Technologies Corp. 

Sennheiser Electronic Corporation 
Shure Bros. 

Smith. Fause & Associates 
Soundcraft USA 

Soundtracs 
Summit Laboratories 

Symetrix 
Tannoy 

Technical Audio Devices 
Techron Corporation 

Telex Communications, Inc. 

THAT Corporation 
G.R. Thurmond & Associates 

THX Group/Lucactiilm Ltd. 
TOA Electronics, Inc. 

TurboSound 
University Sound 

UREI Electronics Products 
Vega 

Video Design Pro 
WesTech Marketing 

Yamaha Corporation of America 

Can you solve this problem? 

You suspect a 600 ohm /600 
ohm transformer is faulty, 
remove it from the circuit, and 
measure its impedance to be 
20,000 ohms. Do you need a 

new transformer? 

Solving this problem requires an 
understanding of audio technology. It's 
the kind of real problem you'll find 
using microphones and other sound 
equipment. 

011 Those who succeed professionally 
work for their success. It's hard work, 
and you need the right tools. 

More than eighty of the most 
respected audio equipment 
manufacturers, acoustical consultants, 
and systems contractors are sponsoring 
the S &VC Continuing Education 
Program - "Technical fundamentals of 
Audio." 

This program will give you the 
technical resources to solve real 
problems. You'll work for two intensive 
days, learning the heart of the 
technology. Every student comes away 
with a completely new textbook, a 
calculator, and useful skills. 

ob Start the process now by learning 
more about the seminars that will meet 
in New York, Los Angeles, Chicago 

and San Francisco this summer. 
Contact us for the brochure that 
explains our program and its contents. 

t 

Telephone 405 -340 -3932 

Fax 405 - 340 -4936 

or write: 
Jenny Staton, registrar 

P.O. Box 481 
Edmond, OK 73083 

Join the winners. Invest in your 
future, today! 

Seminar Dates 

New York City 
July 19 -20, 1991 

Chicago 
August 2 -3, 1991 

Los Angeles 
August 16 -17, 1991 

San Francisco 
August 23 -24, 1991 

Coinuing 

Education 

Programs 



S O U N D R E I N F OR CE M E N T 
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Shopping the 
Job Market 

By David Scheirman 

Having received many phone calls and 
letters during and after the recent winter 
season from audio technicians and sound - 
mixers who are seeking employment 
(both "new guys" and industry veterans 
alike), I decided that something must be 
afoot. Why would so many capable and 
skilled, employable sound system practi- 
cioners be out of work? 

After reading Mike Joseph's perceptive 
editorial ( "What It Is..:') in the April issue, 
I thought that perhaps I had my answer. 
It wasn't just Saddam Hussein's antics in 
the Persian Gulf. It wasn't just an extra -cold 
winter. It wasn't just the recession, the fail- 
ing thrift institutions, and the shrinking 
rain forests. It was this: Our industry is 
changing! 

Change can be good or bad, depending 
on your perspective. If you have found a 
comfortable niche, don't like to stretch 
yourself or learn new skills, and don't like 
competition, then a changing sound indus- 
try can be bad for you. On the other hand, 
if you enjoy new challenges, constantly 
seek better ways of doing things and have 
a few good ideas that you might want to 
test in the real world, then a changing 
sound industry will be a good climate for 
you. 

IMAGE VS. SUBSTANCE 
No matter what sort of clients you or 

your company serve, it is obvious by now 
that the general public knows more about 
sound than ever before. What were once 
our magic, sophisticated tools for live con- 
cert sound (like crossovers and equalizers, 
compressors and subwoofers) are now 
found under the dash and on the parcel 
shelf of nearly every Camaro and Mustang 
on the road, and in the living rooms and 
offices of a vast percentage of the Ameri- 
can culture. More people know what to lis- 
ten for, how to shape the sound they are 
listening to so as to suit themselves, and 
how to talk about it if they don't like what 
they hear. 

David Scheirman is R -E -P's live performance consulting 
editor and president of Concert Sound Consultants, Julian, 
CA. 

Those of you who have done any live 
sound system operation in the past year, 
even on a small -scale basis, would agree 
with me that the audiences are more 
knowledgeable than ever, and more prone 
to comment on the job that you are doing. 

So, to deliver a product or service (sound 
system operations) that is perceived as be- 
ing good by those persons listening to your 
efforts requires that there be truly "good 
sound" ... that what you are doing is ac- 
tually providing the substance required by 
the event you are handling, and not just 
giving the "image" of good sound with a 
new mixing console or an impressive 
speaker system. 

Road veterans 
interested in 

continuing to work 
with audio find their 
way into challenging 

career areas. 

All of the above leads us to the thought 
that there is a job market for qualified, 
reliable and consistent sound technicians 
and mixers, and those who try to slide by 
with a "good old boy" network or are not 
willing to raise their own skill levels to 
match the changing industry and public 
perceptions, may find it hard to locate 
work. 

CAREER OPTIONS 
Many people struggle with the issue of 

getting off the road. If you are someone 
who has spent years learning how to tame 
the savage beast of a large sound system 
for live music, but is no longer interested 
in the on- the -road bus lifestyle that is re- 
quired to travel with a touring system, you 
may look at different ways to make use 
of your skills. 

Some road veterans who are interested 
in continuing to work with audio find their 
way into several challenging career areas. 
Let's examine a few: 

System installation: Every major city 
has several sound system installation con- 
tracting companies. Although these or- 
ganizations often work with voice -only 
communications systems, it's interesting to 
note that even basic public address sys- 
tems in schools and restaurants are being 
overhauled to incorporate music -playback 

facilities. Who is designing and installing 
these systems? What companies in your 
area specialize in such contracts? Can they 
benefit from the things you have learned 
about pro audio? 

Design and consulting: When a mu- 
sic store in Texas decides to open a pro 
audio sales and design office, or an old - 
line acoustical consulting firm wants to 
take a piece of the action in the booming 
outdoor amphitheater design industry, 
who do they call? What's required in both 
instances is an industry veteran who 
knows the equipment, the music, the peo- 
ple and the practical aspects of concert 
sound. Landing a valid career position 
with long -term prospects may require that 
you invest in a year or two of business and 
engineering courses, but if changing boats 
in midstream is part of your new direction, 
it can be well worth it. 

Manufacturers: All pro audio gear that 
we know and use is designed, built, mar- 
keted, demonstrated and sold by someone. 
Who are those people? Where do they 
learn their skills to perform their jobs? Do 
you know something they don't? Is there 
an audio manufacturer of amplifiers, 
speakers, or signal processing gear in your 
area that needs help in one of these criti- 
cal areas? 

Once again, investing in sales, market- 
ing or engineering courses at a local col- 
lege can enable you to combine new 
knowledge with proven skills, and to be 
competitive in job interviews with audio 
manufacturers. 

Public institutions: Nearly every large 
auditorium, church and sports arena 
needs someone on staff to take care of 
their installed system. Check it out. Has 
someone just retired from a position of 
handling sound equipment for the city 
government? Is there an opening in the 
local IATSE crew for someone with prac- 
tical live sound skills? Long -term job op- 
portunities can be found, particularly in 
smaller to medium -sized towns and cities 
where a retired "road rat" can offer sig- 
nificant resources to the local production 
community. Sometimes, educational pro- 
grams related to the recording industry are 
ready to expand into the area of event 
sound production, and your skills can be 
valuable. 

Sound company management: Many 
industry veterans find their niche by learn- 
ing the business and personnel manage- 
ment skills necessary to help steer the ship 
of an active sound or related production 
company. In some cases, older company 
owners may be interested in retiring, and 
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0 . c. 
Touring overseas with Eric Clapton: Music Plaza's touring sound. 

SYSTEM PHILOSOPHY 
We decided to take a different ap- 

proach from tt_e usual rock 'n' ro I 

sound system design: to typically load 
the room with as many boxes as pos- 
sible and atterr.pt to overpower the 
reverberant field with brute force. 

Our plan was very much the oppo- 
site. We based :he system design on 
two main arrays comprised of very com- 
pact, high -powe -ed loudspeakers. The 
"arrayability" of the loudspeakers, i.e., 
the preservaton of a coherent wave- 
front when multiple sources are corn - 
bined into an array, was the primary 
criterion affecting the choice of units. 

The design turgiier called for an ab- 
solute minimum i!T Imber of loudspeak- 
ers to provide the power levels and re- 
sponse range necessary for a concert 
of this magnitude. This was deemed vi- 
tal to minimize the broad polar exci- 
tation of the room so typical with wall - 
of -sound systems. Instead, it was fett 
that a concentration of the direct sound 
held where it was needed, at seated au- 
dience locatic_ ns only, would produce 
intelligibility and fidelity. 

A tight -pack -rray was desig 
achieve the desired effect of ma 
ing output, whie maximizing coh: e 
cy. The ratio of direct -to -ref ted 
sound, averaged across the Bible 
spectrum, was calculated to se six 

AVM's greater than a conventi. al rock 
system. 
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RIGGING 
We knew a tight -pack array would not 

achieve the desired results unless that ar- 
ray was located and focused properly. 
Proper physical location would require fly- 
ing the system, not easily accommodat- 
ed in this particular room. In order to ob- 
tain permission to hang anything in the 
arena, a complete plan had to be submit- 
ted to the building structural engineer for 
approval, well in advance of the event. 
Last- minute changes or modifications to 
the plan in the field were simply not pos- 
sible because they would take too much 
time to obtain approvals. This meant that 
the plan had to be right the first time. 

The ceiling of the Singapore Indoor 
Stadium is finished with perforated alumi- 
num panels, each 1.5' x12' long, which 
have to be carefully removed to access the 
structural steel framework of the building. 
Once removed, the wire ropes can be at- 
tached and dropped in the designated 
areas. The roof structure is made of ball 
joints, each with a load limit of 600kg 
(1,320 pounds). Multiple points may be bri- 
dled together to handle large loads. 

We chose to fly a complement of 10 

Apogee 3x311 cabinets per side in a five - 
over -five configuration, using the compa- 
ny's factory -built D ring rigging system 
(Apogee Radial Strapless Rigging). Be- 
neath each cluster, four Apogee bi -amped 
AE -5 speakers were flown for downward - 
aimed front fill. 

The inner three sets of speakers were 
inverted to couple the midrange horns for 
projection to the rear of the auditorium, 
while the outside pair of speakers had the 
horns separated, to address the seating 
along the side of the arena. The arrays 
were flown above the front edge of the 
stage at a height of 9.15m (30 feet). Addi- 
tionally, three 3x311 speakers flanked the 
stage for lower volume front fill applica- 
tion, providing sound to the areas not in- 
cluded in the coverage pattern of the 
flown arrays. Six AE -12 dual 18 -inch subs 
were placed at each front corner of the 
stage for very low frequency reproduction. 

LOGISTICS 
We were able to gain access to the room 

the day before the concert, allowing us to 
set up and test overall coverage in the 
room, as well as conduct system power 
tests. Using an !vie IE30 portable spectrum 
analyzer enabled us to measure frequen- 
cy response and SPL levels. 

Using an Eric Clapton compact disc as 
a sound source, we were pleasantly sur- 
prised to get tight bass response at 32Hz 
at the rear of the hall, some 200 feet from 
the array, without using the subwoofers. 
Later during the show, we achieved an 
average continuous sound pressure of 
104dBA at the front -of -house mix position. 
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For Eric Claptoi, ,meert at the Singapore Indoor Stadium, a tight -pack array was designed to 
maximize output and intelligibility Average direct -to- reflected sound was six times greater than 
a typical rock system. 

The Apogee loudspeakers were powered 
by Crest model 8001, 7001 and 6001 am- 
plifiers. During the show an acceptable 
SPL level was easily achieved in the house, 
with only occasional signs of soft amplifi- 
er clipping. 

The Clapton tour carried its own FOH 
gear, including a Midas Pro 40, with an ex- 
tender for a total of 50 channels, and an 
effects rack containing a Lexicon 224XL. 
Yamaha REV -7 and SPX -90 processors, and 
a KlarkTeknik DN360 EQ and DN780 
reverb, among others. Onstage, there were 
14 AE -6Bs, a low -profile Apogee bi -amped 
floor wedge. These were also powered by 
Crest amps. A 32- channel Yamaha 
PM2800 board along with KT DN360s and 
DN410s completed the monitor rig. 

When Clapton's crew arrived, their first 
reaction after viewing the relatively small - 
appearing system was a grave concern 
that there would not be enough power for 
the group and /or the room. Because they 
had no previous experience with the loud- 
speakers and were comparing them to 
conventional designs on a size basis only, 
we suggested that they spend some time 
listening, to familiarize themselves with 
the tremendous power potential available. 

After 30 minutes of testing the system 
to its limits, the tour engineers and man- 
agement did an about -face and were well 
satisfied that the compact rig would ful- 
fill their requirements. Clapton's manag- 
er reported that "He hates sound checks;' 

so with no opportunity for live rehearsal, 
the sound check became the opening song 
of the show. The equalizers were adjusted 
for low end rolloff to compensate for the 
"boominess" of the room, but before long, 
the mixing engineer had a tight, punchy 
sound with lots of level and excitement fill- 
ing the hall. Though the room was still 
abundantly reverberant in nature, none of 
the annoying acoustical effects, poor mu- 
sicality and low intelligibility plagued the 
sound as it had so often in the past. The 
coherent arrays did their job with 
headroom to spare! 

CONCLUSION 
As the local sound supplier, the real test 

for us would be how the critics, both 
professional and otherwise, would react to 
the show. Given the problems of the past, 
we hoped that the critics would listen with 
open ears. The results were more than 
gratifying. Newspaper critics acclaimed 
that the Clapton show had inaugurated the 
Singapore Indoor Stadium as the venue for 
future rock concerts. 

Importantly, for the long run, we were 
satisfied that the judicious application of 
modern systems technology was able to 
achieve the desired end result, that of con- 
veying the performer's message at high 
levels in a challenging environment, with- 
out the loss of intelligibility or musicality 
from which other physically larger sys- 

tems have suffered in the past. 



opportunities can exist for you and a part- 
ner or two to buy out the boss. If this is 
your situation, get ready for a "real" desk 
job. 

Other options: There is a fellow who 
went to work for the rock star who he 
used to mix for, carrying luggage and 
making phone calls; he's now a personal 
talent manager in Hollywood. There is a 
guy who married a girl on a South Sea is- 
land, shipped over some old audio gear 
from the States, and has the only game 
in town for P.A. systems. There is the per- 
son who bought into a remote recording 
truck operation, and quickly learned how 
to align tape machine heads instead of 
speaker stacks. The list could go on and 
on. 

For 1991, the entertainment industry still 
needs both experienced road veterans and 
eager, entry -level talent to make the con- 
cert sound industry work. And public and 
private facilities of all types, from baseball 
stadiums to dance music dubs, need 
sound systems and someone to operate 
them. 

If sound is your 
profession, there are 

plenty of places to 
make use of your 

skills. 

For the touring concert industry, the 
winter season was slower than many in 
years past, and the spring has warmed up 
faster than anyone expected. As one 
sound system rental company owner stat- 
ed recently, "It's almost as if somebody 
threw a switch about March 19; bid 
proposals and tour specs started coming 
over the fax machine like a white 
tornado:' 

Regardless of the economic state of this 
country, the public continues to seek live 
entertainment. And entertainment re- 
quires sound systems, whether in the mov- 
ie theater, the concert hall, the rock club 
or the sports arena. If sound is your profes- 
sion, there are plenty of places to make 
use of your skills. 

Lowest Prices on AMPEX Tape 

Ampex 456 Grand Master Studio Mastering Tape 

As low as... 2 " $114.08 per reel 

As low as... 1 " $ 52.68 per reel 

As low as...#1 /2 " 44430.43 per reel 

As low as). 1/4 " $ .43' bulk 

COMPLETE CFALOGUE AVAILABLJPON REQUEST. 

AEG -Telefunken Mastering Telefunken /Lyrec Duplicating 
3M Audio Distributor Audio -Video Cassette Duplication 

R -DAT Digital Tape J -Card Printing 

Sony Pro Video Custom Video Cassette Loading 

Audio & Video Accessories Ampex Pro Video 

HRC Magnetics 1611 Herring Waco, Texas 76708 

CALL TOLL FREE 1- 800 -443 -8457 Nationwide FAX 817- 756 -0082 
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FULL CONTROL OF SOUND LOCATIONS AND 
"FLYING SOUND" IN TWO OR THREE DIMENSIONS 

SSP -100 SPATIAL SOUND PROCESSOR 

Doppler Shift simulation with an ex- 
ternal Digital Delay. 

Control of sound position in real -time 
with a MIDI keyboard. 

APPLICATIONS 

Surround Sound Film Post -Production 
Stereo Recordings Live Performances 
Planetariums Multi -Media Shows 
Theatres Laser Shows Discotheques 

FEATURES 

Works with: Stereo, THX ", Dolby Surround 
Sound*, Omnimax ", !max" speaker systems of 
program your own loudspeaker array with up to 
eight speakers. 

Mono sounds sources can be plated or moved ir. 

real -time with the joysticks anywhere inside the 
loudspeaker array. These movements can be re- 
corded in the internal sequencers or externally on 
a MIDI sequencer or on a FSK da-a audio track. 

*Also movements can be recorded in step -time, by 
specifying the starting point, trajectory and the 
speed of the movement. 

Movements can be synced to MIDI or SMPTE 
(over MIDI), rotated, scaled up or down, speeded 
up or down, expanded, reversed etc. 

Proportional reverberation can be added with an 
external reverberation unit (re.erb proportion 
depending on spatial position). MIDI control of 
the reverberation characterisács is optional. 

For full details on the SSP -100 Spatial Sound Processor please call, fax or write: 

Spatial Sound, Inc. 743 Center Boulevard Fairfax, CA 94930 (USA) 
Tel: (415) 457 -8114 Fax: (415) 457 -6250 

Ha, á,lby Surround Suomi. lhnruma. and Imari an u.drm.rk ul rrspnbvely l amid,,, I.W. Dolby l..bn, In and Irta, Corporation. 
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S O U N D R E I N F OR C E M EN T 

All Aea44 

By Mark Herman 

MARYLAND SOUND INDUSTRIES, 
BALTIMORE 

Nev. ,re ta eaaa5tie G°e 
OVO$00 aC1 

Dates: March 1 -Dec. 31 

Region: World Tour 

PERSONNEL 
House Mixer: Mark Dowdle 
Monitor Mixer: Craig Melvin 
System Engineer: Mark Bradley 
Technicians: Russ Emery and Robert 
Nelson 

CONSOLES 
House: (2) Gamble Series EX 56- channel 
Monitor: (2) Ramsa WR -S840 40x18 

AMPLIFIERS 
Main FOH: Crest 7001, Ramsa WP -9220 
Lows /Subs: Crest 8001 
Monitors: SAE P50, Crest 7001 
Sidefills: Crest 7001. 8001, Ramsa 
WP -9220 

FOH MAIN CABINETS 
Model: (92) MSI MS12 
Crossover: MSI HS 301 

FOH LOW END CABINETS 
Model: (12) MSI MSI8 
Crossover: MSI HS 301 

ONSTAGE MONITOR WEDGES 
Model: (16) MSI MS 212 
Crossover: MSI Digital Select 

ONSTAGE SIDEFILLS 
Model: (4) MSI MS 3W 
Crossover: MSI HS 301 

Mark Herman is a contributing editor to R -E -P and the presi- 
dent of Hi -Tech Audio Systems. a sound reinforcement equip- 
ment rental company based in South San Francisco. 

HOUSE SIGNAL PROCESSING 
Equalizers: White 4400, UREI 5547A 
Gates: dbx 904, Aphex CXI, BSS 502 
Compressor /Limiters: dbx 903, dbx 
160X, BSS 402, Drawmer Tube 
Reverb: Lexicon 224XL, Lexicon PCM70, 
Yamaha SPX -90II, Yamaha SPX -900, Yama- 
ha SPX -1000 
Delay: AMS 1580, Roland SDE3000 
Other Effects: Eventide H3000, Korg 3000 
Intercom System: Chaos 
DAT Machine: Panasonic SV -3500 
Cassette Machine: Tascam 122 Mk II 

Real Time Analyzer: dbx RTA 

ONSTAGE SIGNAL PROCESSING 
Equalizers: Klark=l'eknik DN300 
Crossovers: MSI Digital Power 
Effects: (2) Yamaha SPX -9011 

Gates: dbx 904 
Compressor /Limiters: BSS 502 

MICROPHONES: 
Vocals: ATM wireless, Shure Beta 58 
Kick: AKG D112 
Rack Toms: Sennheiser 421 
Floor Toms: Senn heiser 421 
Overheads: AKG 414 
Snare Top: Beyer 201 
High Hat: AKG 460 
Guitar No. 1: Shure SM57 

Guitar No. 2: Shure SM57 
Bass: DI 

Keyboards: DI 
Other Mics: Ramsa S5, Beyer 88, Senn - 
heiser 409, Sennheiser 431, Shure Beta 58, 
Shure SM91 
Direct Boxes: Countryman 

CABLING 
House snake: 104 lines 
Multi -pair connectors: AMP, MSI 
Stageboxes: MSI 8-paks 

ALLSTAR AUDIO, NASHVILLE 

1 v ell"( 
C, ° í e 

Dates: March 6-9 

Venue: Opryland Hotel, Nashville 

PERSONNEL 
Artists: Randy Travis, Tammy Wynette, 
Vern Gosden, Mark Collie, Carlene Carter, 
Pirate of the Mississippi, Mark Reid, Billy 
Dean, Chris Ledoux, Kevin Welch, Ray 
Kennedy, Shelby Lynne, Aaron Tippin, Joe 
Diffie 
House Mixers: Mike Borne, Stan Dacus 
Monitor Mixers: Neil Cunningham, Mike 
Sanderson, John Jackson 
System Engineer: Mike Borne 
Technicians: Dave Campbell, John 
Dauphinee, Jack Dedert, John Johnson, 
Greg Fowler 
Riggers: Mike Borne, Neil Cunningham 

CONSOLES 
House: Yamaha PM3000 40- channel 
Monitor: Soundcraft 500 40x 12 
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AMPLIFIERS 
Main FOH: Carver 2.0, Crest 8001 
Lows /Subs: Crest 8001 
Monitors: Carver 2.0, 350 
Sidefills: Carver 2.0 

FOH MAIN CABINETS 
Model: (16) EAW KF -850 
Crossover: EAW MX -800 

FOH LOW END CABINETS 

Model: (8) EAW SB -850 
Crossover: EAW MX -800 

ONSTAGE MONITOR WEDGES 

Model: (17) Allstar 1501 
Crossover: Carver PMX 

ONSTAGE SIDEFILLS 
Model: (2) EAW JF -500 
Crossover: Carver PMX 

HOUSE SIGNAL PRCCESSING 

Equalizers: White 4660 
Gates: Drawmer 201 
Compressor /Limiters: dbx 160X, dbx 

66 

Reverb: (2) Yamaha REV -7, Yamaha 
SPX -9011 

Delay: Yamaha SPX -9011 

Intercom System: ClearCom 
Cassette Machine: TEAC 
Compact Disc Player: Sony 
Headphones: AKG, Fostex 

ONSTAGE SIGNAL PROCESSING 

Equalizers: White 465(1 

Effects: (2) Yamaha SPX -9011 
Gates: dbx 904 
Compressor /Limiters: dbx 903 

MICROPHONES: 
Vocals: Electro -Voice 857 

0101 

AUDIO 
PRODUCTION & 
PACKAGING SUPPLIES 

Immediate Shipment Competitive Pricing 

Ask for our Free Catalog 

Tape & Reefs 

Mani Cassettes 

v u 

0 

Albums 

t ® 

PolyQuick 
1243 Rand Road Des Plaines IL 60016 
Phone.: (708) 390 -7744 Fax: (708) 390 -9886 
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Kick: Electro -Voice RE -20 
Rack Toms: Sennheiser 421 
Floor Toms: Senn heiser 421 
Snare Top: Shure SM57 
High Hat: AKG 451 
Guitar No. 1: Shure SM57 
Guitar No. 2: Shure SM57 
Bass: 1)1 

Keyboards: DI 

Direct Boxes:Countryman, ProCo 

CABLING 

House snake: Mogami 48 -pair 
Multi -pair connectors: AMP QL 
Stageboxes: (4) Allstar Audio 
Splitter: 3 -way with transformers 

HOLDS UP 
ON THE ROAD 

IFU 

TYPE 85 FET DIRECT BOX 

AMP. INST. PICKUP 

SPEAKER 

COUNTRYMAN ASSOCIATES INC. 
117 STANFORD AVE.- REDWOOD CI-Y, CA. .0063- PHONE 415 -:64-9888 
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S O U N D R E I N F OR C E M E N T 

R0444314 By Mark Herman 

Europe is a hotbed of touring activity 
for sound reinforcement company Clair 
Bros. (Lititz, PA). Sting is touring outdoor 
stadiums in Europe with a 96-box S-4 Se- 
ries II system ... Veteran touring artists Yes 
are covering the European continent with 
a 54 -box rig after finishing their North 
American spring leg ... Bob Dylan fin- 
ished the U.S., went to Europe and plans 
to return for another U.S. leg soon ... Up- 
and- coming pop star Alexander O'Neil 
carried a 32 -box system ... Paul Simon's 
great- sounding "Rhythm of the Saints" 
tour also traveled across the Atlantic with 
independent engineer David Morgan mix- 
ing house and "Dr." Dave Staub mixing 
monitors ... Clair's Greg Hall says, "We 
have a lot of equipment in Europe. It sure 
shows you where the dynamic markets 
are:' ... On the home front, Don Henley 
began rehearsals in May for his North 
American tour scheduled to hit the road 
early this month with a 48 -box S-4 rig ... 

Steady -working Kenny Rogers continues 
his usual summer -style touring schedule 
... Guitarist Steve Miller is scheduled to 
go out in early July. 

Clair Brothers Audio Systems' pro au- 
dio equipment manufacturing division 
recently introduced the R -4T Variable Ar- 
ray Trapezoid Loudspeaker System, avail- 
able for sale to all pro audio companies 
and installations. This flying loudspeaker 
system is primarily designed for the per- 
manent installation market, although it is 
applicable for concert sound. The R -4T is 
the non -trapezoidal version of Clair's mod- 
el R -4 regional touring cabinet; the R -4 is 
half of the famous S-4 box and has been 
in use by Clair for more than five years. 
The 45 "x22 "x30" full range (37Hz- 
20kHz) R -4T enclosure is loaded with sin- 
gle 18 -inch and 12 -inch cones, a single 
2 -inch compression driver and an option- 
al tweeter (assorted components can be 
specified). 

Probably the most striking aspect of the 
R -4T is Clair's unique "Infrastructure" rig- 
ging design, which features two front 
weight- bearing 516 -inch wire ropes and a 
single rear wire rope for trimming the 
splay of the trapezoidal enclosures. Here's 
the best part: the wire ropes are fed direct- 
ly through each of the enclosures (up to 
four boxes), displaying a minimal visual 

Mark Herman is a contributing editor to REP and the presi- 
dent of Hi -Tech Audio Systems. a sound reinforcement 
equipment rental company based in South San Francisco. 
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presence. All in all, the result is a remark- 
ably clean appearance, uncluttered and 
easy to implement. The flying system 
maintains an 8:1 safety ratio and can be 
hung horizontally as well as vertically. 

Tasco (Camarillo, CA) is well known for 
working with popular heavy rock and 
metal bands. This season its business as 
usual with Tasco doing Cinderella's tour 
with 36 stacks of Harwell main P.A.s. 
House consoles were three Yamaha PM- 
3000 40Cs, and a Midas 36- channel Pro 40 
desk for the support act. On stage is a 
Ramsa WR -S840 plus a Midas 30x10. It 
must be very loud on stage -a consider- 
able quantity of 2x15, 1x15 and 2x12 
wedges are supplemented by 14 EAW KF- 
850s and 10 EAW SB -850s for side and 
drum fills ... Poison's tour is carrying a 
new EAW system that includes 36 KF -850s, 
12 KF -1000 and 24 SB-850 subwoofers. On- 
stage 12 KF -850s and six SB -850s were 
used for side and drum fills. Consoles are 
two Yamaha PM -3000 40Cs for FOH and 
a Soundcraft Series 40x16 for monitors ... 

Also touring with Tasco are David Lee 
Roth, Nelson and the Black Crowes. 

United Sound Associates (Yakima, WA) 
is a dominant regional sound company in 
the Northwest, and is also known for 
steady work in the western U.S. fair cir- 
cuit. United has 48 proprietary, full range 
JBL- loaded boxes that contain 2x15" 
(2226), 2x12" (2202), 2445 2 -inch com- 
pression drivers on 2380 or 2385 horns, 
and two tweeters each. For extra low -end 
there are 12 sub boxes loaded with Gauss 
4883 18 -inch drivers. Power is supplied by 
Crest 8001, 3000 and 4001 amplifiers. Con- 
soles include a Gamble HC-40 for FOH and 
a Wheatstone M -16 32 x16 for United's 
numerous proprietary monitor wedges. 
Both of the house and monitor systems 
use Klarklèknik DN360 equalizers. Recent 
purchases include several IC. Electronic 
2290 digital delay units. 

Like many others in the industry, United 
Sound has felt the pinch from the recent 
live sound slowdown. Owner Mark 
Strosahl says. "It's ridiculous this year. We 
are being undercut by 40 %. We had the 
worst spring in the history of our compa- 
ny in regard to live show income. Lucki- 
ly, we picked up a considerable amount 
of installation and corporate /industrial 
work to make up the difference:' One of 
United's major installation contracts is 
with the Washington State University ath- 
letic facilities. A new PA. is planned for 
the 50,000 -seat stadium in Pullman. WA. 

Strosahl says. "I don't see how companies 
can keep their doors open by always bid- 
ding shows so low. There have been al- 
most no tours to speak of for us in two 
years because we just wont go out there 
for peanuts. And to make this year even 
worse, the winter and spring fair circuit 
has been poor also. The state and county 
fair market is flooded with the influx of 
companies reeling from the slow concert 
touring industry. Our company is OK; be- 
cause we had a great May, and the rest of 
our schedule already looks busy through 
October. I really wonder what will happen 
to the lowballers and some of the weaker 
companies in the long run." Strosahl's sit- 
uation and comments are identical to 
what a large number of other regional 
sound reinforcement companies are com- 
plaining about in North America. Time for 
the industry to wake up? 

Hot Women: Maryland Sound Indus- 
tries /West landed the Paula Abdul tour, 
which will begin playing arenas in August. 
Band and production rehearsals start in 
June and continue throughout July. By 
adding the Abdul account, MSI seems to 
have a firm grip on the hot, touring wom- 
en of 1991, with headliners Gloria Estefan, 
Whitney Houston and Sheena Easton 
locked in. 

Located only four doors from Tasco and 
reporting a fairly busy year filled with 
touring and continued industri- 
al /corporate work is Delicate Produc- 
tions (Camarillo, CA). Delicate, the larg- 
est user of Martin F2 main loudspeakers 
in North America, recently provided 88 F2 
cabinets for a Jane's Addiction date at 
Madison Square Garden in late April. In 
case you've never heard the F2, believe 
me, 88 of them would be quite impressive 
... Jane's Addiction's latest tour leg began 
in late April ... The Happy Mondays con- 
tinue to tour with a theater -size system ... 
Delicate will be doing 20 dates in 20,000 
to 40,000 -seat venues for this summer's 
Lollapalooza Festival, which will include 
headliner Jane's Addiction with support 
from Siouxsie & the Banshees, Nine Inch 
Nails, Living Colour, IceT and others ... Re- 
cent equipment purchases include 12 ad- 
ditional Martin F2 cabinets. 

Most of the sound reinforcement compa- 
nies, and much of the media and manu- 
facturer hype, are geared toward live con- 
cert sound. All too often audio companies 
that service the corporate /industrial field 
are overlooked and remain relatively un- 
known to many live audio personnel. 



Aquarius Sound (Pacifica. CA) is a na- 

tionally oriented corporate /industrial 
company that works sites across the na- 

tion and provides services for its accounts 
in many foreign countries. 

Aquarius Sound was formed in 196R by 
current president Bob Ring and Dick Mait- 

land in order to provide professional au- 

dio services for Broadway -style shows in 
the New York area. The company soon 

landed a job providing sound effects for 
"Sesame Street" (and has kept the contract 
for an amazing 21 years) Maitland has 

won an impressive five Emmy Awards for 
his efforts there. Bob Ring opened a West 

Coast office in 1974 and concentrated on 
sound design for the corporate and indus- 
trial market. This early entry into the cor- 
porate /industrial has paid off well. 
Aquarius has since developed into a ma- 

jor player in the market and sports an im- 
pressive number of major corporate 
clients. Owner Bob Ring says. "We travel 
200 days a year and were busy all the 
time." 

Aquarius' loudspeaker inventory in- 

cludes 16 Meyer MSL-3s. 20 Meyer tIPA- 

ls, numerous Meyer UM -1 wedges. a doz- 
en Ramsa A -200s and loads of old R44 and 

1233 Altecs for delays and lobbies. Ring 
commented on the Ramsa A -200s, "They 
work out very well for delays because we 

only put voice through the delay. For our 
type of show we can't blast the front of 
the audience, but we must still give the 
farthest seats good coverage:' 

Amplifier power is supplied by a mix- 
ture of Crest 4001s for the MSL-3s. AB Sys- 

tems 1200s for UPAs. and Carver 2.0s and 
1.5s for monitors. A Rane MM 6- channel 
power amp is used for delays. Aquarius still 
fields Yamaha model PM2000s for house 
consoles. "We stick with the 2000s he- 

cause they are so bullet- proof. with all the 
transformers and such. When we have to 
hook up to two different video companies 
and a laser company. and then deal with 
unstable power at some remote location. 
they are invaluable. Other consoles 
couldnt cut it with us in the past" 

Unlike most concert companies. 
Aquarius prefers to keep signal process- 
ing gear out of big racks. "Most of our out - 

hoard gear is kept in individual. modular. 
custom cases and hooked together as 

needed. It is much more flexible for us this 
way: our needs change so quickly that it 

would be impractical for us to keep entire 
racks pre -wired:' says Ring. Key staff mem- 
bers Stan Hunter (technical directing and 
design) and Rich Halvorson (mixer and de- 

sign). along with a veteran pool of en- 

gineers. assist Ring in productions. 

Showco (Dallas) is currently out with the 
monstrous "Clash of the Titans" tour 
featuring the likes of Megadeth. Slayer. 

Anthrax and Alice In Chains. Slayer's FOH 

engineer Greg Bess is mixing on the ver- 
satile ATI Paragon super -console. Other 
touring Showco accounts include ELO, 

with REP live performance editor David 
Scheirman mixing house, Steve Winwood, 
ZZ Top and Joe Cocker. 

OUR RMX -44 
OFFERS ALMOST AS MANY 

COMBINATIONS. 
Zone control and routing problems can he puzzling. You could spend 

a lot of time trying to get the right combinations. Or you could get 

the RMX -44 and save yourself a lot of trouble. 

With it you can select or mix four input sources and route them 

to as many as four different outputs. And you can make your selec- 

tions remotely using simple contact closures. The RMX -44 can 

eliminate patch bays or mixing boards, but mostly it gets rid of 

your problems. Our RMX -62 has six inputs and two outputs where 

you need a slightly different mix. No matter what your switching or 

routing problems, call Oxmoor for all the right combinations. 

THE OXMOOR RMX -44 MIXING MATRIX SYSTEM 
a..rr b R:rnunOh,en. AL 35244, Tlephaue 1205) 985-700 
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HANDS ON: 

AUDIO PRECISION 

PORTABLE ONE 

By Mack Clark 

Mack Clark operates McTech Associates. an audio systems 
engineering and technical support company in Oakland, 
CA. 
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That's right - test gear. You have 
no doubt perused reviews and 
evaluations of various pieces of 
audio equipment within these 

pages that are accompanied by test results 
delivered by a piece of audio test gear. 
This is a review and evaluation of such a 
piece. This begs the question: What will 
provide the hard copy measurement re- 
sults: test gear for test gear? 

The Audio Precision Portable One is a 
1990s version of the distortion analyzers 
popular in the late 1970s and 1980s. Those 
who are familiar with the Sound Technol- 
ogy 1700 series and the Hewlett- Packard 
333 and 339 units will recognize the ar- 
ray of functions and configuration of out- 
puts. Although this unit offers significant- 
ly more, it appears that the target market 
is the same. The Portable One is a self - 
contained 2-channel test unit that requires 

no additional hardware or software to op- 
erate. 

At 20 pounds, it is easily transportable 
for field engineers, even easier with the 
optional nylon bag with accessories 
pouch. A protective front cover built into 
the unit flips down to reveal the controls, 
display window and I/O connectors. The 
controls are sensibly laid out. If you are 
familiar with such devices you could in- 
tuitively operate most functions without 
consulting the documentation. The 
documentation is clear and thorough, and 
helpful in explaining features that are not 
available on earlier units. 

DESCRIPTION 
There are two generator outputs that 

are fed from the same actual generator 
source. Each can be muted individually or 
they can be muted together. The muting 



is handled automatically during such tests 

as crosstalk or noise. Available signals are 
the usual sine and square waves, as well 
as an IMD test signal when the optional 
Intermodulation Distortion function is 

present. The inputs are balanced and se- 

lectable for the test at hand. In fact, the 
generator is also selectable at the input by 
itself or for comparison with one of the 
input test signals. This comes in handy 
when observing gain or phase. 

There are three auxiliary outputs at the 
rear of the unit: a buffered analyzer out- 
put signal that displays distortion products 
when in the THD +N or SINAD mode, a 

buffered version of the input signal labeled 

input monitor, and a generator sync out- 
put that sends a sine wave at the same fre- 

quency as the generator for scope trigger- 
ing. Signals may be monitored via 
headphones or an onboard loudspeaker, 
via an output control. 

The display is a backlit LCD with con- 
trast and invert controls providing dark or 
light background and whatever degree of 
intensity of characters desired. This win- 
dow can be selected to display generator 
parameters, analyzer parameters or both. 
There is also a bargraph display available 
that provides "analog" metering. Further 
across the control panel are the function 

select buttons, input and output switching, 
and frequency and amplitude adjustments. 

ANALYSIS 

At first sight, it looks as if this unit 
doesn't do much more than a Sound Tech- 

nology 1710. This notion is quickly erased 

with the discovery of soft buttons around 
the display and the flexibility of the fre- 

quency and amplitude adjustments (see 

Figure 1). The soft keys around the win- 
dow change in function with selection of 
display. In the generator display, for exam- 
ple (see Figure 2), these soft keys will se- 

lect the waveform (sine, square, IMD), am- 

plitude units in V (volts RMS), dBV, dBu, 
dBm (60012 ref), and Vp (volts peak), and 
output impedance (4052 balanced, 4052 un- 

balanced, 15052 balanced, 60052 balanced). 
The frequency can be raised or lowered 

by a factor of 10 with the x10 and /10 but- 
tons. The INC and DEC buttons increase 
and decrease the frequency according to 
the ISO 1/3- octave values (1.00, 1.25, 1.60, 

2.00, 2.50, 3.15, etc.). Fine adjustment is 

accomplished with a rotary control, which 
provides a fine resolution of 0.02%. The 
amplitude is similarly adjusted by the 
+10dB, -10dB, INC, DEC buttons or the ro- 

tary control. The +10dB buttons are self - 

explanatory. The INC, DEC buttons raise 

ZERO 
FUNCTION 

AMPL 
LEVEL 

NOISE 

TNNAD.N 
PHASE SID '` 

1k1 ;f': RATIO 

)(TALK 

AC MAIN: ) GEN 

cHEC" LOAD 

Figure 1. Measurement function keys. 

or lower the amplitude by 1dB when in 
any of the decibel modes. When linear 
units (volts) are displayed, the INC /DEC 
buttons will change using the same set of 
figures as the ISO values mentioned above. 

The fine control knob resolution is less 

than 0.01dB. 
The soft keys provide other functions 

when in the analyzer mode. Again, you 
can select the units of measurement to 
read volts, watts, percentage, and various 
decible scales including dBr, where a user 

reference is chosen. Weighted, unweight 

DISC MAKERS 
Complete 

manufacturing 
for the audio 

industry. 
COMPLETE PACKAGES FOR: 

Cassette 
Duplication 
Record 
Pressing 
Compact Disc 
Replication 

I I i -flouse 
art department 
for design, type- 
setting, film work. 
and printing. In- 

house mastering 
department for a 

great sounding 
product 

CALL FOR OUR 
FREE FULL COLOR 

CATALOG. 
1- 800 -468 -9353 
(In PA: 215- 232 -4140) 

DISC MAKERS 
1650 lroodwaY. Suite 1010 

New Yak, NY 10019 
(212) 265-6662 
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DESIGN SALES 

SERVICE PARTS 

INNOVATIVE 

FINANCING PLANS 

.... PR OF E S S I O N AL RUSH DELIVERY 

INNOVATIVE SOLUTIONS FOR PROFESSIONALS 

A FEW EXAMPLES: 
SOUNDTRACS IL48/ERIC/CMX/MRX STUDIO CONSOLES AMEK 

MAGNUM/TAC SCORPION II /BULLET CONSOLES C.A.D. 16 TO 48 

INPUT, DC SERVO POWERED MIXING CONSOLES EVENTIDE H- 
30005 & B T.C. ELECTRONICS DEALER FEATURING THE T.C. 2290 

AKG ADR 68K DIGITAL REVERB ROLAND R-880 DIGITAL REVERB & 

E660 DIGITAL E.Q. CONDENSOR MICS BY JOSEPHSON, AKG, 

CROWN, NEUMANN, SONY & SENNHEISER APPLE MACINTOSH 
COMPUTERS (NY'S ONLY APPLE MUSIC DEALER) SOUNDTOOLS 
DIGITAL AUDIO RECORDING & EDITING SYSTEM TASCAM MSR- 

24 r 24 -TRACK BREAKTHROUGH PRICE RECORDER MONITORS BY 

!ANNOY, EV, IBL & UREI 

AKAI A.D.A.M. 12 -TRACK 
DIGITAL AUDIO RECORDER 

NEW YORKS LARGEST 
PRO AUDIO INVENTORY 
PROCESSORS BY EVEN IIDL, LEXICON, DBX, 

SYMETRIX, VALLEY PEOPLE, ALESIS, T.C. ELEC- 

TRONICS & AUDIO LOGIC D.A.T. FEATURING 

SONY, TASCAM, CASIO AND OTHER LEADING 
PROFESSIONAL BRANDS SAMPLERS FEATUR- 

ING THE AKAIS -1000 & S1000HD, THE ROLAND 
S -770, S -550, & S -330, THE EMU EMAX II, Ell! & 

PROTEUS INTRODUCING D.A.R. DIGITAL 

WORKSTATION -POSTPRODUCTION POWER 

TOOL. TASCAMATR -80 JAPAN'S FINEST 2" 24 -TRACK 

723 SEVENTH AVENUE (THIRD FLOOR) 
NEW YORK CITY 10036 (212) 719 -2640 
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Figure 2. Setting generator parameters. 

ed and selective filtering modes are select- 
ed with another key. Other buttons select 
upper and lower band limits, as well as 
weighting filters and detector responses. 

Among the filters selectable are two 
auxiliary filter positions that correspond 
to two sockets within the unit. This ena- 
bles insertion of an optional filter, or to 
build whatever is needed for a particular 
application. In selective mode, the fre- 
quency controls determine the center fre- 
quency of a tunable I/3-octave bandpass 
filter. In other measurement modes these 
soft keys switch between different 
parameters appropriate to the measure- 
ment. 

The bargraph display provides a visual 
representation of the input signal. The val- 
ue range of the bargraph can be manipu- 
lated by selecting one or both ends and 
changing the range with the amplitude 
controls. This analog meter function is 
best applied when monitoring fluctuating 
signals. It has a selectable hold function 
as well. 

WHAT IT DOES 
The Audio Precision Portable One tests 

include level (two channels), noise, 
THD +N (total harmonic distortion + 
noise), SINAD (signal + noise + distor- 
tion /noise + distortion), phase, 
SMPTE /DIN IMD (intermodulation distor- 
tion), real -time 2- channel amplitude ratio 
(interchannel balance or device gain), 
wow and flutter, real -time frequency selec- 
tive crosstalk, ac mains check and the 
measuring of input impedance of the de- 
vice under test. Each of these tests can be 
selected at the touch of a button. Two of 
the 10 function keys toggle between two 
functions. 

Selecting between interchannel compar- 
isons or input to output comparisons is 
also accomplished with the touch of a but- 
ton. Either or both of the generator out- 
puts can be muted with the touch of a but- 
ton. Input for primary display (there are 
three measurements displayed in most 
cases) is selected with the touch of a but- 

ton. Changing frequency or amplitude is 
quick and effective, whether the desired 
change is large or small. In a nutshell, with 
this unit you can quickly assess the tech- 
nical performance of a piece of audio gear 
in a flash. While dwelling on certain meas- 
urement aspects of a device under test, it 
is easy to manipulate test parameters to 
execute your investigation. 

TESTING THE TESTER 
I had this unit for several weeks of evalu- 

ation in the field, as well as on my test 
bench. The majority of the field environ- 
ments were professional 24 -track studios. 
The interfacing of the Portable One to all 
of these rooms was easily accomplished 
with a set of long TT (or TRS long frame) 
to XLR cables. Testing systems with I /4- 
inch phone patchbays or testing individual 
pieces of equipment on site would natu- 
rally require a comprehensive arsenal of 
adaptors at the ready. The unit consumes 
roughly the same volume of space in a stu- 
dio as its predecessors, and it attracts the 
customary volume of gawking from oper- 
ations personnel as a properly designed 
piece of professional technical equipment 
should. [This is always very impor- 
tant!-Ed.] 

Within minutes, you can accomplish a 
complete technical performance verifica- 
tion of anything. Begin with Amplitude 
measurement, for example. The display 
tells you what the exact level is, in what- 
ever measuring units you like, out to two 
decimal places. The frequency is displayed 
to the right of the screen in five digits. The 
same parameters of the generator output 
are also displayed, as well as the filters that 
are imposed on the input signal. 

If you want to take a look at a Noise fig- 
ure - now! - press the Amplitude but- 
ton again and presto chango: there it is. 
Want to take a glance at the spectral char- 
acteristics of the noise? Press a soft key 
at the bottom of the screen and find the 
Selective Filter mode, where you may tune 
the band -pass filter that is now at the in- 
put. Seen enough of that? How about 

THD +N? Press a button; you're there. You 
can see the distortion figure in the form 
you desire, the signal level or the frequen- 
cy. You can feed your scope via the analyz- 
er output to view the distortion products. 
1MD? Press the button, it's done. 

Wow and flutter measurements can be 
chosen from one of three standards: IEC, 
NAB, JIS. Again, the display shows the 
measurement, level and frequency. Level 
is a 2- channel measurement, which is 
handy for stereo setups. Ratio, Phase and 
Crosstalk are just as immediately availa- 
ble. 

Other features include the Gen Load 
function and the Ac Mains Check. The 
Gen Load function measures the input re- 
sistance of the device under test. It is not 
a precise measurement, nor is it very ac- 
curate with reactive loads, yet I thought 
it was trick to be able to push a button and 
get some clue about the device input. The 
Ac Mains Check serves two purposes. The 
self- diagnostics are accessible here - stan- 
dard equipment on today's micro- 
processor -based devices. The measure- 
ment mode is of line voltage, frequency 
and THD +N. 

For some reason, I found this to be one 
of the most interesting things to observe 
from one studio to another (No doubt this 
has significant ramifications regarding 
some personal dysfunction of mine that 
I will one day trace to my childhood and 
clear with an unrestrained emotional out- 
burst). Not having ac specs so readily at 
hand in the past made it a fascinating ob- 
servation. 

Once the novelty of instant measure- 
ment began to wear off, I had a tendency 
to explore, try things that were not so easy 
with my 1710. It is easy to quantify the 
phase characteristics of different EQs, in- 
vestigate the properties of the new tape 
formulation that just hit the streets, that 
sort of thing. Punch a few buttons for a 
macro view, and with a little more time 
(which wasn't always easy: recording ses- 
sions kept bumping me out of the studio), 
I could develop a technical assessment of 
any conventional piece of gear. 

The bargraph provides the "needle" 
counterpart to the 1710. As a person who 
prefers a clock with hands as opposed to 
a digital chronograph, I still miss a good 
old analog meter. Aesthetic consideration 
maybe? OK, call me old- fashioned, but I 

think there is a feel about a needle that 
provides a clearer overall sense of what 
is happening with the signal. (No doubt a 
sign of yet another unresolved childhood 
trauma, yes ?) 

PERSONAL CALLS 
There are a couple of minor complaints. 

Changing level significantly triggers a 
bunch of relay switching inside the unit, 
apparently so that it can attenuate the sig- 
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nal for proper processing. I could not help 
but think of those placebo relays that are 
found in consumer electronics devices. 
You know, the ones that don't do anything 
but satisfy some neural appetite for sound 
when you push a button. Chill me crazy, 
I don't like hearing those things clicking. 
(You make the call: aesthetics or dys- 

function?). 

Within minutes you 
can accomplish a 
complete technical 

performance 
verification of 

anything. 

With two inputs, it seems an oversight 
that there are not two buffered input mon- 
itor outputs instead of just one. I think this 
unit would be a swell piece to stuff 
onto a test bench all strapped into a 

patch /switch panel, where your 2 -channel 

devices could be monitored by pairs of 
ACVMs and both inputs of your oscillo- 
scope. Maybe I'm silly, but here I am with 
two eyes and I can only see one thing at 

a time. 
I am not sure if it's fair to complain 

about the lack of a sweep function. Giv- 
en the apparent design criteria, it was ob- 
viously not part of the plan. Possibly, to 
implement it with the level of quality with 
which Audio Precision has built its repu- 
tation, would have placed it out of the tar- 
geted price range. That would be the one 
addition that I would want to a stand -alone 
unit like this. 

CONCLUSION 

Having investigated the depth of fea- 

tures and performance of the Portable 
One, the more than $4,000 price does not 
seem unreasonable. The generator output 
is extremely clean. Moving through the 
tests quickly is a function of the operator's 
digital dexterity. Adding the price of the 
W +F as well as other additional tests 

makes $4,500 sound like a fair deal com- 
pared to a 1710 or equivalent. 

What mystifies me is why Audio Preci- 
sion did not instead develop a laptop com- 
panion analogous in spirit to its System 
One. A high quality interface that im- 

proves in performance with each new 
wave of faster interface hardware and 
each new revision of software. That would 
be more in the spirit of these digital times. 
A small interface box, say lU high, that 
is attachable to a laptop and able to move 
around a little is also a concept that has 

more appeal to me as a field engineer. I 

would prefer to spend closer to $1,500 on 
a dumber piece of dedicated measure- 
ment or interface hardware and buy the 
CPU brains of my choice. 

For what it is, the Portable One is an ex- 
cellent piece of test gear. I think its best 
application is similar to that of its mentor 
units - on the bench. If I did not have the 
budget for a System One, or if I was out- 
fitting a quantity of QC or audio service 
stations, there might be little need to look 
any further than this. It does every test re- 
quired for audio QC, and as a trouble- 
shooting tool it is very fast. The finish is 

the sort of gray that is kinda hip, kinda 
now, too. Any qualified tech -type will 
know all that this thing does inside of half 
an hour. With all that it does as a single 
stand -alone unit, it's fun, too. 
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Store your DAT tapes in a 

beautiful, contemporary 
wall /table mountable unit 
that holds up to 60 tapes. 

AVAILABLE IN SOLID AND ELACK CAK 
NEW PLASTIC LINE 

DATRAX -40 /SAME LOOK AS DATRAX -60 

VIDEO 8mm RAX /HOLDS 36 IAPES 
ALSO AVAILABLE: 

DAT Tape Carrying Cases 
DAT Custom Flight Cases 

For information or to ortiér 
CALL: 1- 800.9- DATRAO( 

TEL: 818.783 -9133 FAX: 818,783.931E 

BRYCO PRODUCTS, 13444 Moorpark St., 

Suite 23, Sherman Oaks, CA 91423 

St''lllll11 
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To ,get a good 
idea of what 
a great idea 
we have in 
Image 
Watches... 
paste 
your color 
logo here. 

OR EVEN 
BETTER 

Send us your 
color logo 

(An!. we letterhead. photo. brochure, art work 
whch need not he retornedl 

NEW! 
Thin 

Water. 

Resistant 

Case 

along with ' ti $14.50 each 
(special below -cost introductory offer) 

and we'll rush you a personalized 
working quartz watch sample 

as our convincer! 
*Alas .hipping in. !Wed 

/.lout: 2 .samples per company @ $14.50 each 

Your company logo in full color is the dial of a 

handsome wristwatch. Goldtone water -resistant 

case. water -resistant leather strap. battery 
powered quartz movement with I year limited 
warranty. M en 'd s and women's sizes. Remarkably 

inexpensis c c en in small quantities. 

IMAGE WATCHES,' INC. 
480 S. Atlantic BR d., Suite 302 

Monterey Park. CA 91754 (213) 726 -8051 
Attn: Mr. Hurr 

4 :un 5 pm Mon. Fri . Pacific ('oast Time 

Logo watch Leader for oser In Years 
I 

L nconditional Manes Back Guarantee 
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P2 
Time 
Trave/ %r 

varo Tape .corde 

MP 0 
01= 

855 
T,,,.Iu. MIDISpueoc 

To MIDI In,vume.. 

Everything you need 

in one compact, portable unit 
$595.00 

Generates SMPTE time code 
SYNCED TO VIDEO 

Converts SMPTE to MIDI time code 
fo- yoursequencer 
Window dub 
Many other features 

Call Fast Forward Video 
1- 800 - 755 -TIME (84631 for a dealer 

near you, or to order with 
VISA /MasterCard 

Dealer Inquiries Invited 
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Three From A &H 

By Laurel Cash -Jones and Fred Jones 

BORN IN THE USA 
New from Allen & Heath's U.S.- designed 

and -manufactured family of consoles is 
the 19 -inch rack -mountable Scepter Mon- 
itor Mixer. This unit is designed for appli- 
cations requiring individual control of mul- 
tiple outputs. Its standard configuration is 
a 12 input by 10 mixed output. For added 
flexibility, the Scepter may be operated in 
pairs, allowing 24 -input channel capabili- 
ty. Each input channel has 3 -band EQ with 
a high -pass filter and EQ bypass switch. 

The standard microphone input is XLR 
electronically balanced, pin 2 hot, with op- 
tional transformer inputs available. The 
Scepter has the capability to generate 10 
discrete mixes, making it ideal for any sit- 
uation where a large number of individu- 
al mixes is desirable. On -stage monitor 
mixing, for example, is simplified by the 
inclusion of an on -board one -to-one micro- 
phone splitter system. Operation of the 
Scepter Monitor Mixer is further enhanced 
by the 2 -band sweep EQ on all of the six 
balanced line outputs. 
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IMPROVE YOUR VISION 
It's easy; all you have to do is get the 

new Vision mixing console, again from the 
U.S. brains of Allen & Heath. The highly 
successful Scepter rack mixer is now avail- 
able in this 8-, 12- and 16 -input desktop 
version. The Vision has fewer outputs than 
its sister desk, the Scepter (Surprise! 
Surprise!). 

In addition to the standard left and right 
stereo electronically balanced outputs, a 
mono output is also provided. There are 
also four auxiliary sends, two are pre -fader 
and two are post- fader. This console is ex- 
pected to find applications ranging from 
use by local musicians to sound contract- 
ing. The Vision Series is designed to offer 
installation flexibility from a cosmetic 
point of view. All connectors have been 
placed on the rear panel; thus, all wiring 
will remain out of view in most instal- 
lations. 

Circle (106) on Rapid Facts Card 

Laurel Cash-Jones is REP's editorial consultant and a Los 
Angeles -based free-lance writer. Fred Jones is an audio in- 
dustry observer and a Los Angeles -based free -lance writer. 

SPEAK NOW OR ... 
Yamaha's newest monitor speaker, the 

S8M 3 -way, is similar in appearance to the 
famous NS10M, with its black grill cloth 
and black wood grain finish. The cabinet 
is a bass -reflex type that houses an 8 -inch 
woofer, a 5 -inch midrange driver and a 3- 
inch tweeter. The S8M is designed to be 
a highly sensitive and efficient speaker 
(90dB at 1W /1m) with a frequency re- 
sponse said to be a very smooth 50Hz to 
20kHz. 

To protect the speaker from excessive 
power bursts, an internal auto resetting 
breaker is provided. Because the speaker 
components are positioned symmetrical- 
ly on the baffle, there is no need to worry 
about a left /right imbalance of the speak- 
ers. This monitor is scheduled to be avail- 
able soon at a retail price of $180 per pair, 
which should make it a valuable addition 
to your monitor arsenal. 

Circle (107) on Rapid Facts Card 

ACROSS THE SPECTRUM 
Yet another new console from the pro- 

lific Allen & Heath is the Spectrum (this 
one is from the United Kingdom), the 
lowest -cost member of the Saber line of 
recording and sound reinforcement con- 
soles. The Spectrum is centered on a 
unique bus assignment and tape monitor- 
ing system that allows tape channel assign- 
ment and monitoring equal to the num- 
ber of input channel positions. 

This enables a Spectrum 32 to be used 
with any multi -track machine up to 32 
tracks or two 16 -track machines operat- 
ing in sync. Each input channel has a 
switchable tape, mic and line input. Frame 
sizes available are 16, 24 or 32, with 
smaller formats expandable at a later date. 
An additional 16 -line input section, plus 
four mono and two stereo dedicated ef- 
fects returns, are provided in all frame 
sizes. All Spectrum consoles may be fitted 
with optional JL Cooper automation. Ex- 
ternal switching capability on each chan- 
nel's tape in /out allows the use of either 
+4 or -10 operating levels. This can be 
used simultaneously so that some chan- 
nels may be operating at +4, while others 
are operating at -10. A really hip feature 
is the built -in microprocessor -controlled 
MIDI mute functions. This means that a 
Mute Automation sequencer memory is 
contained within the console, which 
leaves more outboard sequencer memo- 
ry free for musical instrument use. 

All you need to add for "V4" automat- 
ed control is an external MIDI clock. As 
with the Saber Series, all input channels 

and dual group modules have microproc- 
essor mute functions. The Spectrum, how- 
ever, also has microprocessor mute func- 
tions on all aux send circuits. PFL and solo 
in place are provided with a selectable 
mode switch in the master section. A PFL 
monitor function is used to sample a sig- 
nal that is unmodified by fader and pan 
positions. In its smallest format, the Spec- 
trum 16 provides 40 simultaneous inputs, 
32 of which have EQ. Eight group faders 
are always available during tracking and 
mixdown, and all Spectrum consoles have 
eight auxiliary buses intended for effects 
and headphone cue mixing. Multiple 
switched monitor outputs are provided to 
enable the use of alternate control room 
speaker systems. 

The best thing about this console is that 
almost all of the features we've mentioned 
(and many that we have not) are availa- 
ble as standard and are not extra added 
options, which translates to fewer dollars. 
This is also known as more bang for your 
buck! 
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SEND IT WITH SENDIT 
From those nice folks at Sendit in Bur- 

bank, CA, comes the Summit type A and 
B series of add-on mixer expanders, which 
fit practically any console and are perfect 
for those times when you need more but 
don't want to pay more. 

The Summit A is a single rack space, 8- 
input stereo effects return mixer. Yes, that 
means a total of 16 inputs. 

It's designed to return lots of stereo ef- 
fects to a mixer without tying up valua- 
ble mixer inputs as returns. The Summit 
B is designed to ease the addition of a sec- 
ond mixer to your system by allowing you 
to sum all of the outputs of two different 
mixers (yes, this does include aux /effects 
sends) to individual master outputs. 

The result: you can completely integrate 
the two mixers' output functions, even if 
they are from different manufacturers. If 
the two mixers are at different operating 
levels, such as +4 and -10, it can be reme- 
died by minor internal jumpers and so end 
metering or level hassles. 

All in all, these products can relieve 
many of your console headaches without 
costing you a fortune. 
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JVC DAT MACHINE 

The DS- DT900N DAT machine provides 
the capability to read and write SMPTE 
time code as specified in the IEC guide- 
lines for DAT synchronization. Addition- 
al features include XLR and digital I /Os, 
parallel and serial ports, and a built -in sync 

generator. Conversion circuits are said to 
ensure greater low -level linearity and vir- 
tually no zero -cross distortion, using 64x 
oversampling delta sigma modulation, 3- 

stage FIR filter and fourth-order noise 
shaper. 
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NEXO SR PRODUCES 

The company has introduced two sound 
reinforcement products. The TS2400 tour- 
ing system is a compact enclosure using 

3 -inch neodymimum diaphragms. and is 

designed for large touring applications, 
particularly long -throw situations. The 
dimensions are the exact sub- multiples of 
standard internal truck measurements for 
packing ease. and the enclosure has six 
separate flying points with Aeroquip 
tracks for easier flying and hanging. The 
LSub is designed to augment systems that 
need extended bass response. The sub - 
woofer is used in conjunction with the 
'l'DC controller, which provides variable 
delay and phase, adjustable 12dB/ 
24dB/48dB per octave slopes and a built - 
in test signal generator. 
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CELESTION MONITORS 

The Studio 5 is slightly larger than Celes- 
tion s Studio 3, and houses a 6-inch 
bass /midrange driver utilizing the same 

advanced metal dome tweeter technolo- 
gy. The result is higher sensitivity and in- 
creased power handling. The 1 -piece driv- 
er basket and fascia plate provide a low 
mass -to -high stiffness ratio; a felted fiber 
cone is used to reduce mass, providing im- 
proved low -end articulation. 
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HEAVY 
DEALS 
wh. 

light 
prices 

top quality product lines priced 
Over 

We promised 
not to print them! 

so low 

1- 800 -356 -5844 
AUDIO VIDEO LIGHTS 

Consultation: 608/271 -1100 
5618 Odana Rd., Madison, WI 53719 
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ENDECO DESOLDERING STATION 

ENDECO's 7400 features the same per- 
formance as the company's 7200 series 
but does not require shop air. The patent- 
ed self -cleaning action expels spent solder 
into a spittoon and prevents the unit from 

clogging. Temperature control and spike - 
free operation are standard: the console 
and iron handle are static -dissipating. 
Users can specify between a thumb switch 
or a foot pedal. 
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...WITH PANASONIC'S NEW SOFTWARE DEVELOPERS TOOLKIT & 
A COUPLE OF THEIR SV -3900 PROFESSIONAL DIGITAL AUDIO TAPE 
RECORDERS. THE POSSIBILITIES ARE ENDLESS... 

With this software, you can have simultaneous control of up to .32 

machines per computer port. A touch of the mouse and you can search 

to Absolute Time on one machine, two machines, or all of your 

machines and he frame accurate. A tap or two on the keyboard and you 

can have over 23Z000 cue points on a two hour ta)e. 

This software gives you the control you need to do Duplication. 

Radio Station Automation, Effects I bra n 

and much, much more! 

It all starts with the right connections... 

So call THE DAT STORE 

- they 'll connect you with the right machines. 

2624 WILSHIRE BLVD. SANTA MONICA, CALIFORNIA 90403 

213- 828 -6487 (t 9 -6 wtt t4 fLt:213 -828 -8757 

DAT 
DIGITAL AUDIO TAPE 

Ii 

Circle (32) on Rapid Facts Card 

DCODE Studio Time Code Readers 
Reads SMPTE/EBU longitudinal 
time code with large 4" LEDS 

DENECKE, INC. 
5417 -B Cahuenga Boulevard 

N. Hollywood. California 91601 
(818) 7663525 or FAX (818) 766 -0269 

TC -MAXI $1,650 
8 digit 

TC -MAXI S1,550 
6 digit 

TC -MIX $1,450 
4 digit 

MIN SEC 

3;44, 
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SUMMERTONE TIMECODE MONITOR 
Summertone's Timecode Monitor is de- 
signed to identify and log code errors in 
all applications where time code is being 
used. The system is designed to monitor 
the material unattended, sound an alarm 
when it detects an error, identify eight 

kinds of value, level and time errors, re- 
port what it finds on the front panel, store 
up to 800 errors for review and send the 
error list to a printer for a permanent rec- 
ord. It is available in portable and rack - 
mount versions. Manufactured in the 
United Kingdom, the monitor is available 
domestically through A/Z Associates, the 
North American distributor. 
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FOSTEX G -24S 24 -TRACK 

The G -24S is a 1 -inch, 24 -track recorder 
that contains a built -in SMPTE genera- 
tor /reader with a full chase synchronizer 
and MIDI controller, Sony VTR emulation 
for direct connection to a video editor and 
Dolby S noise reduction circuitry. Included 
is a standard Fostex 20 -pin synchronizer 
port, which interfaces to Fostex 
4030/4035 synchronizers, as well as 
models from other manufacturers. Sug- 
gested retail price is $14.500. 
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LONE WOLF NETWORK SYSTEM 
The company's Virtual Studio combines 
the Virtual Studio software and the fiber 
optic -based Media Link Network Hard- 
ware. The system allows all music, audio 
and lighting setups to be managed 
through a graphic window on a Macintosh, 
Atari or PC compatible computer. Devices 
may be connected by drawing a line be- 
tween them on the screen. All connections 
and configurations are automatically 



saved. Because the system is fiber -based, 
many problems with wired systems, such 
as interference, ground loops and hum, 
are eliminated. 
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REPLACEMENT HEADS 

Adaptive Threshold activates mics for 
speech but not for constant room noise, 
such as air conditioning; Max Bus Cir- 
cuitry limits the number of activated mics 
to one per talker; and Last Microphone 
Lock-On keeps the more recently activat- 
ed mic open until a newly activated unit ed 
takes its place. User net price is $1,595. 

NEVE HRC-1 

The HRC -1 is a 20 -bit A/D and D/A con - 
verter based on the company's high - 
resolution circuit layouts. Additional cir- 
cuitry provides synchronization, digital in- 
terfacing, dc processing and digital re- 
dithering. Balanced line -level analog I/O 

Saki Magnetics has developed a line of 
factory -equivalent replacement magnetic 
heads for use in Ampex ATR -100 record- 
ers, including models ATR -100, -102 and 
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PIONEER VIDEODISC RECORDER 
-104. Designated the A -100 series, the Pioneer's Rewritable Videodisc Recorder 
heads are available in metal or ferrite con- provides a fast random access time and and AES /EBU digital I/0 with limited 
struction, in both NAB and DIN formats. frame -by -frame editing, providing users channel status support are included. The 
Most formats can be furnished with Sel- with more flexibility and accuracy in edit- AES /EBU output is available on two sep- 
Sync. According to the company, the ing. In audio applications, the system arate, independently driven connectors. 
heads meet or exceed factory specs in all erases and records simultaneously, allow- Circle (113) on Rapid Facts Card 
essential characteristics. They can be or- ing it to be used to dub audio onto video. 
dered with the standard Ampex mount Additional applications include still -frame SHURE VIDEO MIC 
and are interchangeable with factory editing, film and video editing, compiling The latest addition to Shure Bros: video 
heads without modification. broadcast libraries and animation. VP64 is 

Circle (120) on Rapid Facts Card Circle (122) on Rapid Facts Card 
production line, the an omnidirec- 
tional hand -held mic designed for field in- 

SHURE FP410 MIXER 
terviewing in ENG applications. Features 

DIGITAL PROCESS HEADPHONE AMP 
The Digital Process DPH -4 is a 4- channel 
powered stereo headphone amplifier, 
featuring a direct -drive 5532 op -amp that 
provides low noise and eliminates phase 

include an attractive on -air appearance, 
neodymium magnet for higher output, in- 
ternal shock -mounting and rugged con - 
struction. User net price is $135, which in- 
dudes a windscreen and stand adapter. 

o' ti:- b:;rr6 q: p! - Ö. ,[ ,_ = 

Billed as the first portable automatic mix distortion. The unit is equipped with four Circle (123) on Rapid Facts Card 

mixer, the FP410 is designed for a variety independent volume control stereo out - 
of multi- microphone uses. The unit keeps puts, allowing musicians to set personal E -V DELTAMAX MONITOR 

the unused mics turned down, which au- levels. A 10dB pad selector switch assures The DML- 1152MC is Electro-Voice's latest 

tomatically improves audio quality and proper performance. The unit can also be addition to the DeltaMax line, offering the 

provides a seamless mix. Three features used as a pre -amp. same performance as the DML -1152A 

are behind the design concept. Noise- Circle (125) on Rapid Facts Card while incorporating some new features. 

What 
is Wlldt C 

you 
get... 

For a catalog and a hst of axer 60 

ill alert in the USA and Canada, contact 

Magnetic Reference Laboratory, nc. 

229 Polaris Ave., Suite 4 

Mountain View, CA 94043 
1415196b-8187 

The MRL Calibration Graph is your proof ut 
the gt.ality control that goes into every MRL 
Reproducer Calibration Tape. We guarantee 
each cne to exceed the performance 
requirements of IEC, NAB, AES, and EIA 
Standards. 

MRL Calibration Tapes are designed and 

supported by experts in magnetic recording 
and audio standardization ... we helped wine 
the standards. Each tape comes with 
detailed instructions and application notes. 

The Ii/AL catalog includes tapes for all studio 
applications. In addition to the usual spot 
frequency tapes, we make single -tone tapes, 

rapid -swept frequency tapes, wideband or 

1 /3rd octave-band pink eardom noise tapes, 
and difference -method azimuth -setup tapes. 
Most are available from stock. 
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The system features a 15 -inch DL15X LF 
woofer and a DH1A HF driver on a spe- 
cial verison of the HP64 horn. The moni- 
tor comes in a carpet -covered 14 -ply Finn- 
ish birch cabinet and is equipped with 
Neutrik Speakon connectors. Using the 
system controller, the DML- 1152MC has a 

frequency response of 50Hz to 18kHz and 
can deliver the range at extreme SPLs. 

Circle (127) on Rapid Facts Card 

FURMAN VOLTAGE REGULATOR 

The AR -PRO ac line voltage regulator han- 
dles 30A through a twist -lock connector 
and supplies clean, regulated ac power at 
each of 12 rear panel and two front panel 
outlets. It can supply a nominal 120Vac 
output from any input from 88V to 264V, 
allowing it to be used as a power distribu- 
tion system almost anywhere in the world. 
Additional features include 21 -LED bar 
graph meters for input voltage and input 
current, and three status lights indicating 

output regulation. Suggested list price is 
$1,749. 
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FRONTERA STORAGE SYSTEMS 

Frontera Electronics' icove series of rack - 
mount storage systems is designed for 
SCSI -equipped keyboard samplers and 
IBM PC, Apple Macintosh, Commodore 
Amiga and Atari ST computers. Capacity 
ranges from 40Mbytes to 1200Mbytes, and 
includes fixed hard drives, 44Mbyte 

el DARE TO 

DIGITAL! 

180 E80NWAGE li0AD 

NOß1IIEIELD,IL80083 

Sales & SerVÍCe for your Pro Audio Needs 

7 08116 .GÀN D Call today for a free copy of our quarterly magazine. "State of the Art " 

II you missed our Digital Audio Recording 

Expo. you can still see and hear the latest 
in digital audio equipment here at Gand! 

Macintosh based systems for hard disc 

recording. mastering. and DAT editing. 

Sampling card also available. 

Spectral DOS/Windows systems for hard 

disc multitrack recording. mastering. & 

DAT editing. Synth card also available. 

Tape based systems featuring digital 

recorders from 8 - 24 tracks. and digital 

mixers with automation. 

DAT mastering decks with SMPTE track. 

Professional digital to analog converters. 

Circle (40) on Rapid Facts Card 
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removable, CD -ROM players, and stream- 
ing tape and DAT backup systems. All are 
housed in 2U rack enclosures and have 
double -shock mounting, auto -switching 
power supplies and cooling fans. 
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E -V S -40 MONITOR 

The Electro -Voice S-40 is a 2 -way close 
field monitor designed for a variety of ap- 
plications. It features a 51/4 -inch direct - 
radiating polypropylene woofer coupled 
with a 1 -inch ferro- cooled soft -dome tweet- 
er; according to the company, the combi- 
nation produces extended bass response 
and a smooth top end. PRO circuit protec- 
tion provides independent protection in 
case of an accidental overdrive, and au- 
tomatically resets when the system returns 
to a safe level. Long -term power handling 
is rated at 160W per EIA RS -426A. 
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WINNER! 1990 NAMM AWARD 
BEST PUBLICATION FOR END USERS 

THE 
BOOK 

IS 
BASK. 

u COMPLETE, UP-TO-DATE CONTACT INFORMATION FOR 8,400 
LABELS, PRODUCERS, MANUFACTURERS, PUBLISHERS, DISTRIBUTORS, 

PRO AUDIO DEALERS, STUDIOS & MUCH MORE (70 CATEGORIES!) . ADDRESS, PHONE #, FAX #, CONTACT NAMES, TITLES & NOTES 

u INFORMATION ON THE STYLE OF MUSIC A PUBLISHER, LABEL OR 
MANAGER REPRESENTS & IF THEY TAKE UNSOLICITED MATERIAL 

COMPREHENSIVE CALIFORNIA, NEW YORK 8, NASHVILLE 
MUSIC PRODUCTION LISTINGS AND SUPPORT SERVICES 

ALSO AVAILABLE ON FLOPPY DISK FOR IBM AND MACINTOSH 

RECORDING INDUSTRY SOURCEBOOK 91 
I N F O R M A T I O N * R E V O L U T I O N 

To order, send check for $49.95 (plus $5.00 shipping & handling) payable to 

RECORDING INDUSTRY SOURCEBOOK, 8800 Venice Blvd., Los Angeles, (A 90034 

or call 1- 800 -472 -7472 for more information 
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EUPHONIX AUTOMATION 

MixView version 1.1) for the Euphonix 
Crescendo Audio Mixing System allows 
users to increase their capabilities and ef- 
ficiency through a combination of Instant 
Snapshot Recall and system -wide SMPTE- 
based dynamic automation. Every system 
function, including faders, mutes, EQ, 
sends. pre -amps, signal routing and the 
talkback oscillator, can be controlled. 
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TASCAM M -3700 CONSOLE 

Available in 24- or 32- channel configura- 
tions, the M -3700 is said to be the first con- 
sole in its class to be available with a com- 
plete automation system built -in. The 
console includes dynamic automation of 
level control adjustments and signal rout- 
ing, and includes a built -in disk drive, a 

SMPTE generator and a write /update 
mode. The monitor, aux send, main chan- 
nel and EQ can be muted on each chan- 
nel. Also included are eight group buses, 
four fully assignable effects return switch- 
es and six aux sends. 
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OAP T-212 SPEAKER SYSTEM 

The T-212 can be used as a 2 -way system 
when used alone, or as the mid -high sec- 

tion of a 3 -way system when used with 
OAP's TR218 or LF118. The 212 uses two 
12 -inch transducers and a 2 -inch throat 
large- format compression driver, coupled 
to either a 90° x40° or 60 °x40° constant 
dispersion horn. The system is trapezoi- 
dal with a 15° taper and contains three 
steel- reinforced points on the top and bot- 
tom. An adjustable baffle for the horn and 
driver allows them to be rotated 90° 
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THE PRODUCERS SFX LIBRARY 
The Producers Sound Effects Library has 
released six CDs containing effects from 
these categories: crowds, water, traffic. 
trains, rain, and backgrounds for restaur- 
ants and cafes. The entire set costs $425; 
individual volumes are $85. With a pur- 
chase of a complete set, the company is 

offering a free directory of sound effects, 
which entitles owners to automatically re- 
ceive free updated pages of new releases. 
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FOR SALE 

WHAT COULD YOU HAVE IN COMMON WITH: 
POWER STATION, HIT FACTORY-NY, HIT FACTORY -LONDON, LAFRABEE 
SOUND, BATTERY STUDIOS, GEORGETOWN MASTERS, TI-E TOY 
SPECIALISTS, DREAMHIRE, STUDIO FX (SYDNEY), STEV E B, JON BON 
JOVI, ANC MANY OTHER OF THE WORLD'S FINEST STUDICS, MASTERING 
LABS, RENTAL COMPANIES, AND TOP RECORDING ARTISTS? 

IN STOCK & WAITING FOR A NEW HOME... 
FAIRCHILD 670s, 666s, TeleFunken 250s, 251s, Pultecs, 
Teletroaix LA -2As, API CONSOLES, Eels, Telefunken U47s. 
WE ALWAYS HAVE TUBE NEUMANNs and AKGs, TUBE DOMPRESSORS 
& EQUALIZERS....PULTECS, LANGs, FAIRCHILD, API, NEVE, LA -2As ETC. 

WE BUY, SELL AND TRADE -LIST YOUR FOR SALE EQUIPMENT FREE!! 
WE HAVE LISTINGS ON CONSOLES AND 24 TRACKS, NEVE, SSL, AMEK, 
TRIDENT. API, OTARI, STUDER AND MCI.... prod. 

THE CONNECTION, THE SOURCE, THE PROFESSIONALS 
TEL: 617- 784 -7610 FAX: 617- 784 -9244 
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19" x 1 34" ADC TT PATCHBAYS 
Balanced /ncrmalled, 144 points like new. 

Cost $ 395.00 - Sell $109.95 each. 
4 or more $85.00. Only 35 left. 

References available. 
Call 1. Patrick Green 

(916) 922 -5060 
Greens weep Productions 

The Studio POP Filter 
A Great Improvement on a Good Idea! 

Open up the sound of your vocals 
and voice ovens without annoying 

.,POPS" ruining your best take! 

Only 
$2400 

Standard mic stand 
adaptor with threaded 
brass insert 

One piece plastic rims, 
5" diameter -in sky blue 
or black 

ONE YEAR GUARANTEE 

With optional 
Clamp and 
Gooseneck 

54495 

pies shipping 

AUDIO VISUAL ASSISTANCE 
565 Sherwood Road, 
Shoreview, MN 55126 
Phone: 612-481-9715 
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TUBE MICS 
()illy the finest in tub.- nucs bought and sold. 

Call Bill Bradley 

(216) 723-6494 
FAX (216) 723.6595 

WE'VE GOT THE GOODS!! 
We offer a line of unique products described by 
many as the most eclectic in the industry. Many 
are our own design and manufacture. When you 
need something special, call us. 

The Mic Pole 
Cable Keepers 
AKG Boom Parts 
Tall Mic Stand 
RFI Trap 
Boom Weight 

The M.c Clamp 
Super Cable Keepers 
Atlas Stand Parts 
Really Tall Mic Stand 
Line o Mic Adapter 
and so much more" 

Cenar write for erme calalopl 

BLACK 
AUDIO DEVICES (805)653 -5557 

Box 106 
Ventura, CA 93002 
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FOR SALE 

THE 
QUICK 

WRAPPER 

FAST EASY TIDY 
Velcro Cable Wraps 

RIP -TIE 
800.348.7600 

ech 
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Used TEFs from $2,000 
Rentals available 

Also we broker STUDIO EQUIPMENT 
macs. consoles tape recorders etc 

Contact Bill Landow (the TEF Broker) 

EXPERIENCED'AUDIO 

12191 522.8346 OR FAX 1714) 531 8800 

NFI f 
SUPERCOUSTIC 
ACOUSTIC FOAM 

. Ar,AN'rr 'WEST PRICES aN Tar - 

W E L L BEAT ANY DEAL 

48' x 48" 
apUECi ATE 
SHi PPING 

$15 SO 

3 $73 50 
a° $27 50 

Medium Blue er Cu,-'a'^ Charcoal Cl) .ors. 

Stop Sound Now! Wrh We Highest Density 
;'ofyurethane Foam available anywhero 
Excellent soundproofing for all appli .-rfions 
C :stom colors and sizes, also available 
Warning - Don't buy low density bed size matt 
ress foam that has no sound absorbing propel 
yes or specs Buy from the only company that 
specializes in foam and Guarantees sati'a't.n ̂ ' 
Call now for FREE Catalog. Specs & 

1-800-247-4497 
L1__) IN CA (213) 650-6906 = 

6311 De Soto Ave " ' A 

Woodland HiILs, CA'11 af7 c r 
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STUDIO WIRING 

VIDEO MAKE 
SOLDERING 

CABLES LIKE THE PROS 
539.95 PLUS SHIP & HAND 

RMS 
RECORDING MAINTENANCE SERVICE 
7161 Lindley .100 -201 
Reseda. CA 91335 818- 609 -7915 

ENDLESS WORD° 
ADVERTISING PROMOTIONS 

OE M DISTRIBUTORS AND DEALERS WANTED 
ENDLESS CASSETTES & TELEPHONE ON-HOLD SYSTEMS 

MADE IN U.S.A.--OUR 14th YEAR 
Clear case allows visual inspection of lape 8 splice Call and hear the audio 

Clarity of our new On -Held telephone Irte adapter in combination with Our Hold - 

A -Call' Endless cassette player. also inquire about our nee volume distributor 
pricing on e ^^ ..,, cassettes and On -Hold egwpment 

MANN ENDLESS CASSETTE INDUSTRIES 
P O. Box 1347 San Francisco, CA 94101 

(415) 221 -2000 Fax: (415) 387 -2425 

214 Lincoln St. 
Suite 103C 

ENGINEERING Boston, MA 02134 
db WE NEED YOUR CLEAN 

USED 24 TRACK !!! 

The oldest broker on the East Coast t Otari & Tascam authorized service 
CONSOLES 

SS L 4040E /G, $150K, 4048 
6064E & more, CALL. Neve 
8048, $57K; 8036, $35K; 
Neotek Elite 44/24, $44K. 
Trident 80B, $33K;CALL for prices 
on Trident, API, Amek, DDA, 
TAC, MCI, Harrison & Soundcraft. 

24+ Tracks; Studer A800, $45K, 
A80, $20K; MCI JH24, $20K, JH16/ 
24, $14K; Otan MX80 , call; MTR90 
II $30K; Mitsubishi X850, call. 16 Tr 
MCI JH24/16, $11 K; Otan MTR90, 
$16K; Tascam MS16, $5.5K. 2 Tr 
Otan MTR -12, $4.5K, Studer A80, 
$3.5K; Ampex ATR -102; $5.9K. 

MICROPHONES & etc. 
Neumann U89, $1.4K, KM84, $275; 
C- 414EBBULS from $500.TUBES: 
TELE 251, Neumann M49, AKG 
C12, call; AKG C1 2A $1.5K; AKG 
THE TUBE, $1.8K; KM56, $450. 
Pultecs, CALL; Adams -Smith 2600 
2 -mach sys, $5K; Zeta III, $2.2K. 

New specials on Summit Audio tube EQ & compressors, Eventide, Aphex, Tannoy, 
Milab, AKG & Adams -Smith. dbx noise reduction in stock. 

(61 7) 782 -4838 List Your For -Sale Items Free II fax (61 7) 782 -4935 
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American Pro Audio 

'-:raw. 

\ICI Trident 
lannuy Eventide 
Yamaha Tuhet('ch 
Fnster ti(lundtra(. 
Bever Roland ;Lai 
RaI11-1 itL'( 

Mini Lease Program 
New or used, trade -ins ?4-6( I 

months %s 1th huy' nit ' i))hun 
$ ;k 2;l< no 111,1111 01, 
rt'll.un'ri marl 2 r ln hu.int.. 

1- 800 -333 -2172 

Power supplies 
fur alnulst any ttlhr nut1uphrint'. 

If )'n scant your tltic lu snuntt Ihe ci n I, .t 
t it .1 nitt' power supply Fri lll -. 

Call Rill Rratllac 

(216) 723-6-19-1 
I ax (21 tì) 72:3-6595 

VOCAOLVSE 
Unlimited Backgrounds'' 
From Standard Records E. CD's with the 

Thompson Vocal Eliminator'" Call or Free 
Catalog E. Demo Record. 
Phone (404)4824189 Ed 22 . 

Singer's Supply, Dept RP -1 

7982 Hightower Trail 
Lithonia, GA 30058 

24 Hour Demo /Into Request 
Lin* (404)482 -2485 Eat 22 

Monson 

MILAM AUDIO 
"THE SOURCE" 

SINCE 19' ' 

CONSOLES 
MULTI -TRACKS 

MONITORS 

D.A.T. AMPS 
EFFECTS MICS 
USED EQUIPMENT 

1470 Valle Vista Blvd. 
Pekin, IL 61554 
(309) 346 -3161 
800 -334 -8187 

FAX 309 -346 -6431 



FOR SALE, con't. 

sALE! ,._ 
MARKERFOAM ACOUSTIC FOAM 4f GIANT 

54 "x 54" 
Immediate 

46 Shipping 
2" Reg 529 95 Now 519.99.3" Reg S39 95 Now 529.99! 
KILL NOISE QUICK! High performance, full -size 
sheets of high density Markerfoam. EZ mount. Blue 
or gray. Super -effective sound absorption for studios. 
WARNING - Dor or, s density bed vze mattress Loam that 
has no sound absorbing properties or specs Markertnam otter, 
best value looks profession& 8 ,s proven in studios wondw V. 

Request Foam- Buyers Guide Cata og. specs 6 tree samples toc ,. 
VISA tic AMEx COD PURCHASE ORDERS OTV DISCOUr.. 

MARKERTEK BLADE TILES 
HIGH PERFORMANCE 

LOW, LOW COST! 
13.49 per hie 16x 16x2 
America s best acoustic tie 
value. only born Markeriek' 
Blue or gray Also available 
16x 16x3. as shown $4.49 ea 

MARKERSTIK ' bar^ adhes.i 
FREE with any Foam pur 
chase v this ad' Limited ones 
A $5.95 per tube value 

S O N E X 
pl . All the cours and sizes i- Ilfmnl( plus great prices' 

Get our FREE 150 -page catalog of 
over 5.000 exclusive and hard -to- 
find supplies for audio & video. 

America's most unique 
catalog for audit & video! 800 -522 -2025 

MAR 
'15UsterA.e Saugetues 
New Ycrk 12477 U S A 

ERTEK 
VIDEO SUPPLY 
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FOR OVER 10 YEARS 

YOUR BEST BUY IS USED 

RECORDING EQUIPMENT 

SYE MITCHELL SOUND 

22301 CASS AVE, 

WOODLAND HILLS, CA 91364 

(818) 348-4977 

FAX: (818) 704 -7031 

FOR SALE 
Soundcralt 800E3 40 x E x 8x 2 

Ray Pro Sound 
215 -885 -8885 

WHY GO ANYWHERE ELSE 
FOR ANYTHING AUDIO... 

...when we carry a full range of professional audio and video 
equipment to match every application and budget. With a focus on 

personal service, and competitive pricing we can help you get the job 
done easily S cost -effectively. Put our team to work for you and start 

saving time and money today! 
Take a look at some of our high quality lines... 

ADAMS -SN1I I I I All \'A- R11: \I ALPHA . \L I )111 . \KAI AKC. \Mtl'LX 
IAI'E Al'! II \ , \RI ASI II 1 AUDIO :\L 1 )1 1 K1 \1 I IC! BS', BRUEL & 

KJAI R ( OMML \I I1 I 1( ,1 IT & SOL \I ) (Ih. UDA I11C DAF 
DRAB \T11 R 1 VEN I IDI. I Os I I X (! r( O C,N11 11AI 1 I.:: l lr\RDY 
HILL AUDIO JOSI:I'I!SONS I: \(,I \i.1.RI \(r IL'I( I. (,00»I. KLARK- 
ÍLKNIK LEXICON \1.\( KIl DI±l(,N' MII \U \10(,;\!11 NIRL 
NLO! I.K RANE SI:\\I it Isi.R SOL \DMA' 1 I R SOU \'DIRACS 

SONY SUMMIT AUDIO S1 NIL I RIX I. \ \ \01 I.0 . I.L.LC I RONICS 
IUBIi -FE(II MURILI. BI :\( I I -1 NIL \.\1 I.I.1 \\'IIIII 

CALL FOR PRICES ON OUR NEW D USED EQUIPMENT SPECIALS 
FOSTEX R8, G16 & G245 AVAILABLE' SONY DAT IN STOCK! TANNOY PBM 6.5- SYSTEM 12 IN 
STOCK! DRAWMER DS2O1 GATES $759 DRAWMER 1960 STEREO TUBE MIC PRE /COMP 
$2450 TUBE -TECH PE1G CUB., NOW IN -STOCK! SOUNDTRACS MRX. PC MIDI, & QUARTZ 

IMMEDIATELY AVAILABLE DDA CONSOLES SPECIALS AKAI SAMPLERS IN STOCK 
SUMMIT EQUALIZERS COMPRESSORS MICS & PREAMPS IN STOCK 

!SED SPECIALS 25 TUBE N'. 
J64 -CALL NEVE 8068 32 r . : . 

SCORPIAN 36x12e24 W /BAS_ 
CALL TASCAM MS 16 PK(,:, ..i;. 
$3OK AMPEX AIR -102 $5k N' 

--UDIOFILE (LOADED) $55K 24 TR -,. 
TUBE $19K (NEW) LEX 48CL 'v 

STUDER AMO MK IV 24 IRK Uli,t: :,. _,K 
NEW AKAI 51000 RD 4MEv 541e 

NEUMANN 
OJ CALL TAC 

' 036 30x24 -AUTO- 
MIR -90II UNDER 

..: TI'K -CALL AMS 
U67 TUBE S4K AKG 

.ILÉSUE MINT $3K (2) 
I,» r-, ... :, :ALE 24x8x16 SICK 

RMx16 $5ít LALL FuR LOIINGS!!i 

THE DIGITAL AUDIO SOURCE 

anything audio CALL 617 -426 -2875 
professional audio and video systems FAX 617- 426 -2763 Equipment Soles System Design Instollation 

LIST YOUR FOR SALE EQUIPMENT WITH US FREE!!! 63 MELCHER STREET BOSTON, MA 02210 
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Reliable Music 
Macintosh II w /complete Sound Tools Package 5618750 

59 99700 
5107700 

5999 00 
589500 

52 995 00 
54 500 00 
St 855 00 
58 500 00 

$21 000 00 
SI.99500 
St 29500 

518.750 00 
S13 50C 00 

Si 395 00 
51.2,.'5 00 

St 73900 
S1 445 00 /pr 

S1 20000 
551900 
519900 
5564 00 
$500 00 
5424 cp 

E -MU E-III 
E-MU Proteus 2 XR 
E-MU Proteus 2 

E -MU Proteus 1 XR 
Tascam M520 Mixer 
Tascam M-16 -24 Mixer 
Tascam BR20 2 Track 

Soundcralt 600-24 Mixer 
Soundcralt 6000 28/24 PB Mixer 
Soundcralt 200-B 8 ch Mixer 
Fostex 1240 Mixer 
Aka! ADAM 12 TK Digital 
Otan MX -70 -16 Track 
Fostex E -22 2 Track 

Roland U 20 Keyboard 
Korg Wavestation Keyboard 
J8L 4425 Studio Monitor 
Zoom 9010 DSP 
Aphex Studio Clock 
Aphex Type C 

Aphex Impulse 
Simmons SDSF Module Only 
Haller Pro 230 
Rant, Pr;, 2400 
Vier-atra 2406 Mixer 

All Items Subject to Prior Sale 

704/375 -8662 

HELP WANTED 

WE'RE GROWING 
AGAIN! 

A fluent understanding of large 
format recording facilities 
combined with superior sales 
skills may be your ticket to a 
great future. If you have a hands - 
on. user -oriented familiarity 
with Analog arid Digital 
technologies as applied in 
Audio consoles. storage media, 
and synchronizer systems, 
please respond with your 
written resume to: 

TASCAM 
7733 Telegraph Rd. 

Montebello, CA 90640 
Attn: Division Manager 

EEO 
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FOR SALE 

111111111illar-'-' 

The Speaker Design Toolbox.. 
11> 

e Response1 
ll nl I. I Misdate Response L 

,Ilegaemy Re.pno.r 
Phase Response 
Lento Oely Response 

./Ix,utsmn Respon.e 
Impedam e Response 

Delay Range .1.5 nisei 
Delay Range 5.0 nisei 

,Ilelay Pa q 1.5 
Delay Range 15 mset 
Delay Range 10 nisei 

Inc tot smnRange I 

5.0 
.,Ix,utsinnRnnge 1.5 

IxlutsmnRange IS 
Imul.lunRan4e - 10 

Im ennmrHAIN! IS 
In pedalo eHnllge 5D 

IMIC 

Ist Otdet Rullelu.ol tl 
lno Dram Bullelmmt 
510 Dine, R all Mato, 

,1 

u 
111 F te Idol Bnalysn (Display Vent Box Uosxmtet 

Untitled Sub%yptem 
10 

Delver Pat amehn 

1, I- 
, 

Eau Y, :L - F 

no. Trwrani F,...,. .q.ess 

Hull Pnlametel 

t' 

151 010ee 5ene. 4 alt 04640, 

Pe.ollanle 0mpe11s1110/ tait Malot 
I naps tan, e t ompensatol 1 all utatul 

i,.,eetel nt trouai; 1 aliulalnl 

Ju!twarc Zy Manual $249.1111 

To Order Call 
411: 619-480-8961 Elli 

/ Im le l .1 lobe. 
Inter /nil blel lobe 
Imo lnun l.n lullt, 

One Sen. hIel Iller 
lun, 1 front. lobes 
More l Inthln lobe, 
I nul Sine e O lubrs 

Poe 4,m h i.d. lobe 
Iwo amene Ime. 
Mere l ens le 1.a. Inter. 

DIP l lui n l el tubes 

n m tomtit. nineet 

MacSpeakerz. Loudspeaker Design Software for the Macintosh 

from True Image,. 349 West Felicita Avenue, Suite 122, Escondido, CA 92025 
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Now You Can Afford 
THE WORLD'S FINEST 

AUDIO TRANSFORMERS 
REICHENBACH ENGINEERING is now marketing their 
Legendary audio transformers through 
BAUER COMMUNICATIONS INC 
Reichenbach pioneered the technology giving you tlat 
group delay. and the beset response with no over- 
shoot or ringing. Our low distortion core material 
eliminates that muddy bottom end 

RE- 115K -E $49.01 40.46 31.26 
RE -11P -1 $46.66 38.69 29.75 
RE -MB -C $39.58 32.82 25.24 
RE -MB -D $69.23 57.41 44.15 

ACCEPT NO SUBSTITUTES 
INSIST ON A 

REICHENBACH! 

BI 

Phone (800) 627 -7277 

N1(YiN(VIM \7f:tl/(/.SS.IA(..1 

Fax (818) 894 -0715 

(formerly marketed as Jensen transformers) 

STUDIOWORKS 
Recording & Broadcast Equipment 

FACTORY DIRECT PRICES 
ON 3M & AMPEX TAPE 

. \U. \\1S SMITII LEXICON 
ALLEN & IIEATII NEUMANN 
FOSTEX OTARI 
Ii \F1-ER SENNIIEISEIt 
JIiL /t1REI SOUNDTRA('S 

I I. t Iu)1'E: 
Over 70 Professional Lines! 

SONY 
Professional Audio 

(800)438 -5921 
(704)375 -1053 

Sony used & demo sale 
St Illy 31J:56 loaded 32'11011-.1lun. 

ä52K w/warr:uuv. 
Son)' 34131; 1.41(41 36 %chums K hard dí15, 

$80K 55 N.1í i iii . 

Want more information on advertised products? 

Use the Reader Service Card. 
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Master Sound Studios 
Closing its doors after 30 years 

All the good stuff for sale 
SSL, Mitsubishi X800 32 TK, Sony 24 TKS, 

tube mies. etc. Call for list. 

404- 873 -6425 
Ask for Bob Richardson 

oßó °L SONEX- SOURCE 
58 Nonotuck St . Northampton MA 01060 

'Your Source for Sonex Acoustical Foam' 

Best Prices - Nationwide Delivery 
800. 484.1003 Ext. 0032 413-584-7944 
Order Credit Cards Accepted Fax or info 

In 1989, Madisound Speaker 
Components processed 20,000 
orders. 

VIFA DYNAUDIO 
FOCAL MB QUART 
PHILIPS AUDAX 
EUROPA PEERLESS 
MOREL SOLEN 
KEF ETON 

PERFECT LAY 
SIDEWINDER 

ELECTROVOICE 
SLEDGEHAMMER 

Shouldn't your business take 
advantage of these fine 

product lines? 

Madisound Speaker Components 
8608 University Green 

}Sox 4283 Madison WI 53711 
Phone: 608 -831 -3433 

Fax: 608 -831 -3771 

WHY BUY NEW? 
CHOOSE 

AUDIO UPGRADES 
Replace the IC's, transistors, 

and caps in your console; 
tape machine and outboard gear 

and achieve better than new specs! 

AUDIO UPGRADES 
Box 7551 Mission Hills, CA 91346 
(818) 780 -1222 FAX (818) 892-7785 



FOR SALE, con't. 

WE HAVE EQUIPMENT THAT NEEDS 
TO BE SOLD NOW ! 

WE HAVE OVER 300 CONSOLES, 65- 24 
TRACKS, S0- 2 TRACKS AND THOUSANDS 

OF PIECES OF VIDEO, AUDIO AND FILM 
EQUIPMENT PHONE (213) 459 -2743 

CALL FOR DETAIL =D LISTINGS OR FAX US A LIST OF 1 
YOUR USED EQUIPMENT FOR FREE LISTING IN THE 
WORLDS LARGEST DATA BASE OF USED EQUIPMENT 

** *FAX US AT (213) 454 - 6043 * ** 

Circle (57) on Rapid Facts Card 

WHO USES THE 

TUBE DIRECT 
Walter Becker, George Massenberg, 
Hugh Padgum, Stanley Clake. Niko 

Bolas, Ocean Way Recorders A &M 

Records, Clint Black, Bonnie Raitt, 

Lyle Lovett. Brian Ahern, ,,ackson 

Browne, Crosby, Stills, Nash, and 
Young, Val Garay, Chet Atk ns, Pete 

Anderson, The Complex, Ry Cooder 
Eddie Van Halan, Sting. & he Who 

WHY NOT YOU? 
THE TUBE DIRECT IS SIMPLY THE 

BEST SOUNDING DIRECT BOX MADE! 

ALSO NOW AVAILABLE THE 

TUBE MIC PRE -AMP 
See Hugh Padgum interview 

June 1990 issue REP 
DEMETER AMPLIFICATION/ 
INNOVATIVE AUDIO SYSTEMS 

(213) 470 -6426 

NEW, USED, DEMO EQUIPMENT 

LARGEST SELECTION OF CONSOLES. 
RECORDERS AND OUTBOARD EQUIPMENT 

1:11:1 TRII)I \i :AAILL: 1)1):A ()U \1' 
t R \I I I: \tit \ \l 1 t )ti i l S :\h:V 
VI ):AA1 , ti \11 1 11 '' -(dill I )I(.,11 )l til(.,A 1'Rt ) 

1O( , l':A\AS11 \It 1.A .Av1 I,Al 
AI'1'LL ( t)AII'Il'ILIZ )1't'(11)L. MARK 
111 1111 11N11 ()RN :Ah:AI \111 1111 hl :Ut 
1CLIL K. ̀- .111:\1\ LI NI(. t 1\ : \\I ) R(11 : \NI 
RI \ LRltti !ANNOY \1( )N11( )1: 

CALL FOR EOUIPMENT FAX LISTING 

EQUIPMENT LEASING AND SYSTEMS 
SPECIALISTS -NEW AND USED COMPONENTS 

EAR PROFESSIONAL AUDIO (602) 267 -0600 

THE BEST VALUES IN 
USED EQUIPMENT 

Yamaha DMP7 and Sony MXP 3000 mixers 

Ramsa WR8420 21 mono, 7 stereo, 4 tape 
Adam Smith 2600 series, large selection Call 

Mai S1000 Digital Sampler 
Otari MTR9024 24 track JBL 4430 speakers 
Fostex 8 & 21rk ATR5, Sync, TC & mixers 
Equalizers, compressors, amps & more! 
The Best Values n quaky. used audio eaupnent are n ai 
FREE catal..l Cal Faxa Write bda 

MICOR VIDEO EQUIP; JT 

5545 N Clark Street. Cmcago. nlmoIs 60640 -1222 
312 334 4300 Telex 910 240 9449 Fax 312 334 4385 

Digital Audio Tape h Stock 

Analog Tape, Audic Accessories 

Phone In Order, Ship Same Day 

Great Quality - Great Price 

Call us at 

(313) 662 -0669 
for prices on tapes & duplicating 

World Class Tapes 
Audio Tape Distributors & Duplicators 

670 Airport Blvd., Suite 1 

P.O. Box 7611 
Ann Arbor, Michigan 48107 

(313) 662 -0669 
(1 -800- 365 -0669 outside Michigan) 

Circle (58) on Rapid Facts Card 

POP 
FILTERS 

An absolute necessity 
for every studio 

$59.95 includes screen, 
clamp, gooseneck and shipping 

CALL NOW TO ORDER IV Outside CA (800) 446 -7677 
Inside CA (818) 788 -3635 

POPPER STOPPERS 
00. Box 6010 -658, Sherman Oaks, CA 91413 

DON'T SETTLE FOR LESS. GET THE BEST, 
THE ORIGINAL POPPER STOPPER 

NOW DOUBLE THICK FOR XTRA PROTECTION 

USE R -E -P 
CLASSIFIEDS 
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SERVICES 

STUDER 
REVOX 

FACTORY AUTHORIZED SERVICE CENTER 
"SUPERLATIVE SERVICE" 

Swiss trained in servicing all open reel and 
cassette tape recorders, CD players, and other 
Studer /ReVox equipment. Over 12,000 units 
serviced Nationwide since 1978. Fast 48 -72 
hour service w /90 day warranty. Huge parts 
inventory. Capstan shaft resurfacing & head 
relapping service. New & used machines 
available w /warranty. Visa /MC. 

STUDIO -SONICS CORP. 
2246 N. Palmer Dr., #100 

Schaumburg, II 60173 
Phone: (708) 843 -7400 
FAX: (708) 843 -7493 

BUILDING A STUDIO ?? 

STUDIO & ACOUSTICAL DESIGN 
COMPLETE STUDIO PLANS 

WIRING SYSTEM DESIGN 
STUDIO INSTALLS & PRE -WIRING 

OTARI & TASCAM SERVICE 
Have your new room or facility designed 
& built by audio professionals with over 
20 years experience as mixers, produc- 
ers, musicians & studio owners. 

db ENGINEERING 
Boston, MA (617) 782 -0648 

Hi -Fi EQUIPMENT WANTED 

WANTED 
McIntosh tube type and solid state and Marantz tube 
type Hi -Fi equipment and 1940s thru 1960s speakers 
trom JBL (Hartsfield, Paragon etc.), Altec, Electro-Voice 
(Patrician only), Tannoy and Jensen Imperial. Also any 
Western Electric tube amps and speakers and speak- 
er parts and EMT turntables. 

John 1 -800- 356 -4434 
9 -6 Pacific time 

MAGNETIC RECORDING 
HEADS -RELAP /REPLACE- 
MENT for Audio, Video, Time 
Code, Duplication. 29 years of 
head design experience. IEM, 
350 N. Eric Dr., Palatine, IL 
60067; tel (708)358 -4622. 

MASTERING 

REPLICATION PRINTING NI 
COMPLETE CD AND CASSETTE PRODUCTION 

1 111 1 ii 11 1 117711 11= 1= 
1 111 II 11 11 1 11_11 1 DI - 
FOR THOSE WHO HEAR THE DIFFERENCE 

GRAPIIC DESIGN ART STUDIO = 
TOTAL PACKAGING 

IMPERSONALIZED EXPERT RIMER 
212-333-5950 

101 WEST 57th STREET NEW YORK. N Y 10019 

AUDIOPHILE 
QUALITY... 

US' MOST 

COMPLETE FACILITY! 

Cassette Duplication 
Compact Disc Production 
DMM Vinyl Pressing Custom 

Graphics Mastering Studios 
COMPLETE PACKAGES with state of -the-art 
Neve Digital Mastering for CD. Studer & Lyrec 
HX -Pro Cassette Duplication. DMM Mastering 
for Vinyl and a complete in -house art 
department - design, layout, typesetting. color 
separation. Get THE BEST at no extra cost' 

For a Complete Brochure. call or write 

EUROPADISK, LTD. 
75 Varick Street. New York. NY 10013 

(212) 226-4401 FAX (212) 966 -0456 

EQUIPMENT WANTED 

WANTED 
NEVE -SSL- API - TELEFUNKEN -SONY 

NEUMANN- OTARI- MCI -PULTEC -URIE -AMS 
OR ANY USED CONSOLE, TAPE MACHINE. 
VINTAGE MIC OR PROCESSOR YOU WANT 

TO SELL -CALL ANYTHING AUDIO 
617 -426 -2875 

EQUIPMENT WANTED 
BUY OR TRADE 

YOUR USED MULTITRACK RECORDERS 
AND CONSOLES 

EAR PROFESSIONAL AUDIONIDEO 
(602) 267 -0600 
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WELCOME TO AMERICA 
Send us your NEVEs and SSLs, your 
Pultecs and Fairchilds, your huddled 
Neumanns and AKGs. We want what they 
want, but we want it more! 

"this is not a problem." 
Mercenary Audio 

Tel: 617 -784 -7610 Fax: 617- 784 -9244 

Your ad could be HERE 
for just $40! 
Call or fax 

Renée Hambleton 
(913) 541 -6745 

FAX (913) 541 -6697 

ALIGNED AUDIO INC. 
SUPER QUA:E-ti'-Y. 

Ph Audiophile Record Pressing I CD Replication 
Real Time and High Speed 

Cassette Duplication 
Direct On -Shell Imprint in Colors 

COMPLETE FACXAGES 
Call Today for your Free Catalogue ú - -6 1 ß0O 869 561 

1 71888 -6969 ort 

1 718 499-0 421 FAX - 
Circle (59) on Rapid Facts Card 

JBL 

PS * AR 

LOUDSPEAKERS- EXCLUSIVE 
Warranty /Non Warranty Repair. 

Factory Authorized Center 
Professional -High Fidelity 
Four Day Turnaround For Stocked 
Kits. All Work Done By Factory 

Trained Technicians. 

PRICE STEVENSON ACOUSTIC RESEARCH 

1591 Broad Run Rd . Dowingtown, PA 19335 (215) 383.1083 

RCA MICROPHONES -Repair 
service on all models. Complete 
sound and cosmetic restoration. 
We also repair other ribbon types. 
ENAK Microphone Repair, 420 
Carew Avenue, Pitman, NJ 08071. 
(609) 589 -6186. 

cQl,°" \M^# 
vt' o 

1- $OO - 9SJ- KA fZ D 

f,u 0.46.les G,.yi e4 

MISCELLANEOUS 

!t>10 i4rECT3 
STUDIO EQUIP. FOR HIRE 

Technician on staff 7 am. - 1 am. 
Open 7 days a week 

Digital Tape Machines, 
Synclavier Systems, 

Effects Processors, Reverbs 
(213) 871 -1104 (818) 980 -4006 

Ask For Mark 



RENTAL EQUIPMENT 

A TOTAL EFFECT 

Eventide H -3000 SE 

T.C. 2290 (32 sec.) 

T.C. 2290 (32 sec.) 

T.C. 1210 spatial ex. 

Publison Infernal 90 

AMS S-DMX 

AMS RMX-16 

Eventide SP 2016 

Lexicon 480L 

480L Larc & Manuals 

<New 

Includes 
remote 

patchbay. 

24 hr. 

service 

7 days 
a week 

All for$300 a day 
or $1200 a week! 

(That's $171.43 a day!) 

Call for advance bookings today 

(818)345 -4404 
Encino, CA 

Circle (60) on Rapid Facts Card 

Rent FX Rents 
Aphex Lexicon R1.111.i 
Ihawmer Massenbcrg Si n 
Eventide Orhan/dbx Otani 
Foeusrite Panasonic Yamaha 

And much more! 
Office 708 -452.5594 
Pager 312 -294 -1137 

RENT FX«« 

The Nation's #1 Co. for 
Live Console Rentals: 

ATI Paragon NEW!" Yamaha 3000. 1800 
Gamble EX56. HC40. SC32 Yamaha 2800. 2408M 

Ramsa 852. 840 Soundcralt 800. TOA RX.7 
TAC Scorpion 18 Il + other console models' 

MacPherson LPM monitor nçsl'R -DATs 
'Intersonics SDL -5 subs / 'various EFXs 

HI TECH AUDIO SYSTEMS 
Long & short term 415 -742 -9166 

USE 
R'EP 

CLASSIFIEDS 

DUPLICATION SERVICES 

ESP 
CD'S AND TAPES 
COMPLETE 
PACKAGES 

EASTERN 
STANDARD 
PRODUCTIONS. IN(' 

CD REPLICATION 

HIGH SPEED CASSETTES 

AUDIOPHILE REAL TIME 

CASSETTES ON TDK -SA 

COMPLETE PRINTING 

26 BAXTER STREET 
BUFFALO. N Y 14207 

TEL 716 -876 -1454 
FAX 716 -877 -6395 
1- 800 -527 -9225 

AND PACKAGING 

1000 CD'S 
$2300.00 

COMPLETE 
PACKAGE 

1 -800- 527 -9225 
FOR A FREE BROCHURE 

DISC MAKERS 
Cassette 
Duplication 
Record Pressing 
CD Replication 
Video Duplication 
Complete Pockages 

CALL FOR OUR FREE FULL COLOR CATALOG 
1- 800 -468 -9353 (In PA: 215 -232 -4140) 

DISC MAKERS 
132E North 4th Street 

Philadelphro. PA 10019 

The Professional Choice 
In Cassette Duplication 

Each order 
customized 

to fit your budget 
and your total needs 

High speed - Realtime 
& DAT Replication 

LORAN 
1-800-633-0455 

Call For 

Free Sample 

Phone 
Renée Hambleton 

for Classified 
Advertising Information 

(913) 541 -6745 

AUDIO & VIDEO CASSETTE DUPLICATION 
Every Tape Checked for Quality Control! 

Real Time & High Speed Complete Packaging 
3/4'; VHS, Hi -Fi, S -VHS, DAT 

"'11-800-365-TAPE (8273) 
I E o p L 

: 

pRO , r. Catalog 

FINANCING 

LFCI 
Equipment Leasing 
Up to $75,000 with credit 
application only 
Provides: 
Off -balance sheet financing 
Tax benefits 

New & used equipment 
Generate capital by selling 
& leasing back equipment 
Nationwide 
Dealers welcome 
Over 10 yrs in the A/V 
industry 

Apply by phone 

(800) 626 -LFCI 

EQUIPMENT FINANCING 
"LOANS BY PHONE" 

NO FINANCIALS REQUIRED FOR 
TRANSACTIONS UNDER $35,000 
NEW OR USED EQUIPMENT 
$2.000 TO $200,000 
NO DOWN PAYMENT 
SALE -LEASEBACK EQUIPMENT 
FOR WORKING CAPITAL 

TO APPLY OR REQUEST 
ADDITIONAL INFORMATION 
CONTACT MARK WILSON 

MIN ExCHANGE (800) 275 -0185 im NATIONAL 
FUNDING FAX: (214) 235 -5452 

LANDMARK Nationwide 
FINANCIAL S5k to Sham 

GROUP 

Equipment Leasing - Financing 

I 214 )644 -3297 FAX (214)699-7893 
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Rapid 
Facts 
Number 

Advertiser 
Hotline 

Akai /IMC Pro EMI 19 12 817-336-5114 

Aligned Audio 70 59 718/788-6969 

Anything Audio 67 55 617/426-2875 

Aphex Systems Ltd 29 16 818/767-2929 

Sam Ash Professional 57 38 212/719-2640 

Audio Visual Assistance 65 50 612/481-9715 

Bryco Products 59 28 818/783-9133 

Countryman Associates, Inc 53 25 800/669-1422 

Crown International IFC 1 219/294-8000 

DAT Store 62 32 213/828-6487 

DB Engineering 66 53 617/782-4838 

Denecke 62 33 818/766-3525 

Disc Makers 57 37 216/232-4140 

Dolby Labs Inc 37 19 415/558-0200 

Drawmer 25 15 508/650-9444 

Eltekon Technologies Inc. 23 14 313/462-3155 

Fast Forward Video 59 30 714/852-8404 

For -A Corp. of America 17 11 508/650-3902 

Full Compass Systems 61 31 800/356-5844 

Furman Sound 41 21 415/927-1225 

Gand Music & Sound 64 40 708/446-GAND 

Hill Audio /IMC 35 18 817/336-5114 

HRC Magnetics 51 35 800/443-8457 

Image Watches Inc. 59 29 213/726-8050 

Jensen Transformers Inc 45 22 213/876-0059 

JVC Professional Products Co. 11 8 800/JVC-5825 

KABA Research & Development 39 20 415/883-5041 

Lexicon Inc. 3 5 617/736-0300 

Magnetic Reference Lab Inc. 63 39 415/965-8187 

Markertek Video Supply 67 54 914/246-3036 

Mercenary Audio 65 69 617/784-7610 

National Foam Inc 66 52 213/650-8906 

Ocean Audio 69 57 213/459-2743 

Otari Corp. 1 4 415/341-5900 

Oxmoor 55 26 205/985-7040 

Peavey Electronics Corp IBC 2 601/483-5365 

Polyquick 53 24 708/390-7744 

Rane Corporation 13 9 206/355-6000 

Recording Industry Source 64 41 213/841-2700 

Seam Tech 66 51 415/861-6011 

Sonic Solutions 15 10 415/394-8100 

Sony Professional Audio 7 800/635-SONY 

Soundcraft U.S.A. BAC 818/893-8411 

Soundtrax Recording 20 -21 13 615/929-0402 

Spatial Sound, Inc 51 36 415/457-8114 

Tannoy North America Inc. 4 6 519/745-1158 

Tascam 30 -31 17 213/726-0303 

A Total Effect 71 60 818/345-4404 

True Image 68 56 619/480-8961 

World Class Tapes 69 58 313/662-0667 
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CLASSIFIEDS 
Renee llumhletun 
913-888-4664 
4221 (>uivira Road 
Shawnee Mission. KS 66215 
Telefax: x: 413-541-6(i47 

SANTA MONICA, CA 
Herbert A. Schiff 
213- 343 -9255 
Jason Perlman 
213-158-9987 
Kelly Daugherty 
213..15I- 8695 
50I Santa Monica Blvd. 
Santa Monica. CA 90401 
Telefax: 213-393-2381 

CHICAGO, IL 
Dural Rultenbertg 
:312 -1:35- 2:360 
55 East Jackson Blvd. 
Chicago. IL 60604 
lèlefax: 312-922- 1408 

NEW YORK, NY 
Stan Kashine 
212-332-063.1 
38th Fluor 
888 Seventh Ave. 
New York. \Y 10106 
Telefax: 212 -332 -066:3 

OXFORD, ENGLAND 
Richard 13úo1 /a' 
Ruseleigh House 
New Street 
Deddington. Oxford 
t)X3 4S1' England 
Telefax: +44(1)) 869 -38040 
Telephone: 1- 44(01 869 -38794 
lèlex: 837469 BES (i 

FREWVILLE, SOUTH 
AUSTRALIA 
John Williamson 
Ilaslu ell, Williamson. Rep. 

PI). Ltd. 
1114 Cunyngham Street 
t-'rewville 5063 
South Australia 
Phone: 799 -522 
lèlefax: 08 79 9735 
Telex: AA87113 HANDM 

TOKYO, JAPAN 
,Mashy )úshikutru 
Orient Echo, Inc. 
1101 Grand 6laison 
Shinuaniyabi -Chu, 2-18 
Shinjuku -ku. 'lükyo 162. Japan 
Telephone: 03 -235 -5961 

Tèlex:.1- 33:376 MYORIENT 
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Engineered For Those With 
A Passion For Performance. 

200 Delta. From the smooth contours of 
its sleekly styled shell to the advanced circuitry 
that delivers unprecedented performance, Delta 
is the compact console of the nineties. Expanding 
on the modular versatility of its 200 Series 
predecessors, Delta incorporates many inno- 
vations unique to Soundcraft. Advances in low 
profile console design that go well beyond the 
obvious restyling. 

Delta delivers superb sonic quality, with 
an improved electronic design that incorporates 
a new microphone preamp and active panpot. 
And, because Delta selectively bypasses any 
circuitry not in operation, you can be assured 
of optimum transparency. 

Delta delivers unmatched versatility and 
control. With Standard, Deluxe, Stereo and Dual - 
Line Input Modules, Delta can meet a wider 
variety of applications. By adding up to four 
Group Modules, configuring just the right con- 
sole for your application couldn't be easier. 

200 Delta. Engineered for those who 
hunger for perfection. 

New Deluxe Input 
Module includes 

expanded 4 -band EQ with 
two mid- sweeps, high pass 

filter and post fader direct output. The 
rackmount Delta, shown below in a 12x2 
version using Deluxe Inputs, can be expanded 
to 24x2 using Dual Line Inputs. Both the 
streamlined consoles and rackmount models 
are built to withstand the demands of recording 
and sound reinforcement. __- /e' ',, 1 _ 
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Soundcraft 
ELTA 

Soundcraft USA /JBL Professional 
8500 Balboa Boulevard, Northridge, CA 91329 
H A Haman International Company 


