


THE PROFESSIONAL'S PERSONAL PROCESSOR 
THE LEXICON PCM-10: BIG STUDIO PERFORMANCE ON A PERSONAL STUDIO BUDGET 

For over 20 years, audio professionals have relied on the superb quality 
and control of Lexicon Digital Effects Processors. Sc much so that today, 80°0 of 
the most successful productions are processed with a Lexicon. 

Designed especially for the discriminating 

musician and recording engineer, the legendary 
PCM-10 offers brilliant sound quality ha% the 

%tune ah;orahm% a.% the acclaimed 224.\ I. — ano 
Lexicon's exclusive Dynamic MIDI control. Since 

1986, the artist-friendly ' 70 has set the standard 

for processing effects and MIDI control which 

remains unrivalled by any other brand. 
On the job, the ' 10 gives you the vital sound 

effects you need. Superb, lush reverbs. Shimmer-
ing 6-voice chorusing. Mind- altering multi- band 

delays. With a PCM-10 in your rack, any ordinary instrumental or vocal track can 
be instantly rescued from mediocrity— effortlessly, because the ' 10's front panel 

is designed for creative people who want unique, useful results. Does this mean 

therisa Nerd- gratifying interface with a plethora of inspiration- killing buttons? 
Of course not. 

The ' 10 :s renowned for its reverb; chambers, 

halls, plates, gates and inverse room - great 

solids for primary lead vocals or percussion 
tracks. Undoubtedly, you've heard the PCM-10 

on chart- topping iongs or seen it lurking in a 

favcrire player'', stage rack. It's no surprise that 
in the world's best recording studios ilarge or 

%mail), the pcm-n has earned a reputation as 
the gofessional musician's most useful effects 
processor. 

When you audition a PCM-10 at your Lexi-

con Pro Audio dealer, check-out our surprisingly affordable LXP Series too. 
Whichever you choose, any Lexicon will deliver the finest sound available. 

HEARD IN ALL THE RIGHT PLACES 
LEXICON INC ., MO BEAVER STREET, WALTHAM, MA., 02154-8425 TEL (617) 736-0300 Fxx (61711391-0340 
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Around the world's prestigioir. concert venues, leading 

sound engineers and PA companies are endowing the Midas XL) as 

their clesic ive periormer. 

Already enginmrs on touts like Dire Straits, Level 42, 

Status Quo. Rod Stewart and Simply Red have discovered its unique 

abilities. These engmeers including Robert Collins, Kerry Lewis„ 

Mike Warren, Lars Brogaard, Gary Bradshaw and Stephen Flewb all 

respect the classically pure sound and superb channeTEQ d [11013. 

Equally important is its versatility. As accamplished ow 

front as u is on monitors, the XL3 offers features such as 16 diem,' 

II I 

sends per channel, routing to any numbet of-8 VCA masters, two 

Grind Master VCAs and ilexiblc 8-way mote assign In fact, it lets 

you access more areas than-ever 

Isn't it time you eked u. for a laminate to hear- the 

Midas much in action? 

a MARK IV company 

DESIGNED FOR A PURE PERFORMANCE 
Klark Teknik PLC, Klark Industrial Park, Walter Nash Road. Kidderminster 
Worcem:rshire DYII 7H1, England Tel: (0562) 741515 Fan: (0562) 745371 

TFC 
1993 NOMINEE 

Canada: Mark IV Audi., Canada 
345 Horben Street, Gananogue, Ontario. K7G 2VI 

lèl: i6131 382-2141. Fax: ( 613) 382 7466 
CIRCLE - 602 ON READER SERE/1(1 CARD 

US: Mark 1% Pro .tudio Group 
448 PONt Road, Buchanan, MI 49107 

Tel: (610) 695-4N) Fal: (616) 695-0470 



Worried about lawsuits, 
blowing up systems, 
causing hearing loss, 
being shut down by 

regulators ... 
all due to 

uncontrolled 
peak levels? 

The Aphex Dominator II 

precision peak limiter is the 

only way to give both audiences 

and systems the protection they 

need without sacrificing audio quality. 

You simply dial in the desired maximum 

peak ceiling, and your system and listeners 

are protected. Even with its absolute brick wall 

limiting, the Dominator ll's action is undetectable. 

Overshoot, "hole punching", dulling and distortion associated with 

conventional limiter designs are eliminated thanks to the Dominator's 

ultraclean analog signal path, multiband architecture and the patented 

ALTTm (Automatic Limit Threshold) circuitry. 

Thousands of Dominators are already protecting systems in 

stadiums, arenas, clubs, auditoriums, concert halls and houses of 

worship. Why take chances? Regardless of the size of your installation, 

protect it, your listeners and yourself! Practice safe sound with the 

Aphex Dominator II. 
Model 9721 
Mono Module 

Model 720 Stereo 

API-IEX Improving the way the world soundss 
SYSTEMS 

11068 Randall Street, Sun Valley, CA 91352 U.S.A I ( 818) 767-2929 
100% owned, engineered and manufactured in the U.S.A. 

Dominator is a trademark of Aphex SyGtems and is covered by U.S. and foreign patents issued or pending. 
©Aphex Systems 
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Cheers subside. 
Anticipated silence. ob. 
Fingers tense. 
Lips to mike All at stake. 
But in control. 
With the biggest name in rock'n roll. 

45 years of tried and true. 

Performance art. 
For this one moment. 
The moment of truth. 
Fender Pro Audi 
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The CR Series are 

professional sound 

reinforcement enclosures. 

Portable, versatile, and 

reliable; the CR Series' 

enclosures are designed 

to fit any application. 

From nightclub to stage 

monitoring, or from DJ 

playback system to general 

reinforcement, there is a 

model that will fit your 

requirements exactly. 
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High Performance Power Amplifier 

Internationally renowned manufacturers 
and distributors of pro'essional amplifiers 

and speaker systems 

AUSTRALIAN MONITOR 

U.S.A. 

P.O Box 226 Malvern 

Philadelphia 19355 

Tel: 215-380-1394 

Fax: 215-380-1358 

AUSTRALIAN MONITOR 

FAR EAST 

45 Genting Lane 

#02-02 Genting Complex 

Singapore 1334 

Tel: 65-742-9131 

Fax: 65-742-8103 

AUSTRALIAN MONITOR 

CANADA 

P.O. Box 51517 

2060 Queen St. E. Toronto 
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Australian Monitor 

AUSTRALIAN MONITOR 

PTY LTD 
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Australia 

Tel: 61-2-816-3544 

Fax: 61-2-817-4303 

Distributed in more than 30 countries 
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THE MEW N14000 WILL PLEASE  
TUJO 

Of YOUR BIGGEST CRITICS. 

When it comes to getting the 

right mix, your toughest critics 

aren't the promoter, the audience or even the 

guy on stage with the full-body tattoo. 

It's you, the person behind the console. 

Which is reason enough to check out 

Yamaha's new PM4000 pro mixing console and 

our companion monitor mixer, the PM4000M. 

Both include the same features which made 

the PM3000 the best-selling pro audio mixer n 

the world. Plus a few extras that 

may sound familiar, because we 

listened to your feedback while designing our 

latest console. The result is sound so clean it's 

like getting a new pair of ears. 

For more information, call Yamaha at 

1-800-937-7171, Ext. 110. You'll find out just 

what the PM4000 is really capable of. 

Which will please your vAmAHA, 

critics for a while, anyway. 

û 1993 Yamaha Corporation of .% nwrica. l'ro Audio Products. P.( Ru k 6600. Bunn Park. CA .-122-:11,11I. 
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by Wade McGregor 

Etitialization 
U+1 I- I- I I- 1 1 1 I Iltil 

Ïfi ujj. u 
The familiar sliders and knobs are becoming phosphorescent displays of transfer 

functions. The process of equalization is also changing as we are offered new tools for 

measurement and correction of sound systems. The graphic equalizer may become more 

graphic and less equal as we reevaluate its uses. 

The role of EQs in live sound reinforcement is split between installed systems and 

touring systems. Both require similar facilities, but installed systems may have the advan-

tage of being able to equalize the primary FOH system in detail, while touring systems 

will change EQ settings to conform with the perceived qualities in each new venue. The 

parametric EQ has generally been used in touring sound as a problem-solving tool to 

be inserted into a channel or group of the mixer. The exceptions to this are primarily sys-

tems that have been equalized using Meyer Sound Lab's SIM® system, Apogee's COR-

REQT or other specialized FFT-based approaches. Installed systems have also depend-

ed heavily on the 1/3-octave EQ, except where diligent consultants and contractors have 

o 



Illustration by Andrew Faulkner 
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used the Techron TEF, DRA Lab's MLSSA or one of the aforementioned systems to mea-

sure the resulting system response. 

The graphic EQ offers the user an interface that seems to display what is being done 

to the amplitude of the signal across the audio band. In reality, the frequency response 

that results from the combination of 30 bands of EQ may differ wildly from the picture 

drawn by the front panel sliders, and so too may the phase response. The t.c. electronic 

t.c. 1128 programmable EQ_, for instance, can display the resulting amplitude response 

of the filters, often with surprising results achieved by radical settings. 

It is because we relate to the graphic EQ's front panel so well that it has become such 

a popular form of EQ. A conventional parametric EQ offers considerable advantage 

when accurately equalizing a system, but is very difficult to reset reliably or tune in the 

middle of a live show. The ear-training of many live sound techs is based on the 1/3-

octave bands, and skilled users can quickly snap the offending band down as it starts to 

feed back. This knowledge can be transported between EQs, more or less, and has been 

regarded as a necessity for both FOH and monitor sound technicians. 

o 
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The Rafle Network Equalizer's blank front panel redefines the "graphic" equalizer (top; back 
panel also shown). All adjustments are made via computer control software which displays 

faders (shown above) or an editable frequency response curve. 

This approach is not possible with 
a typical parametric, simply because 
there are three times as many inter-
acting settings to adjust. It is only 
through the use of high-speed micro-
processing that the parametric can 
help in live situations, but then the 
operator is removed from the loop, as 
in the case of the Sabine FBX-1200 
Feedback Exterminator. The lack of 
direct control makes many live sound 
techs wary of this approach, and most 
will supplement a conventional para-
metric with a graphic if they feel that 
changes will need to be made on the 

One of the problems in using a 
parametric for FOH or monitor system 
EQ was the fact that all too often every 
one of the five or six bands of para-
metric EQ would be used when ring-
ing out the system. When a problem 
occurred during the show, there 
wasn't any extra EQ left to deal with it. 
If you moved one of the current bands 
to fix a new ring, you may have found 
the old one taking off into feedback. 

More parametric bands could 
make this a less risky endeavour. The 
Apogee Sound CRQ-12 began ship-
ping this year and provides up to 
twelve bands of parametric EQ plus 
two sets of high-, low- and bandpass 
filters. This versatile 2-input/4-output 
EQ is configured to allow for some 
interesting possibilities and was spe-
cially designed to suit the needs of 
the CORREQT process developed by 

Apogee's president and director of 
engineering Ken DeLoria. "The equal-
izer can cascade the parametric equal-
ization to allow a central cluster to 
have short- and long-throw loud-
speakers share the same 12-band 
parametric EQ but use different shelv-
ing and low- and highpass filtering. 
[This makes it possible] to correct for 
the low-frequency coupling of the 
loudspeakers and provides the high-
frequency roll-off typically used on 
the short-throw loudspeakers," notes 
DeLoria. 

Manufacturers have developed 
EQs that no longer have knobs or 
sliders on the front panel; in their 
place is a network connector on the 
back. Somewhere in the next room or 
across the country, a computer dis-
plays all the knobs and sliders in a 
front panel equivalent on its screen. 
The difference is much more dramat-
ic than just remote control—it extends 
to how and why the controls are ad-
justed at all. 

Networked EQs can be used to 
develop an individual curve for each 
loudspeaker cabinet ( and typical 
group of cabinets), which is then 
stored in the EQ's memory or on disk. 
When the system is set up, the appro-
priate preset is recalled. On top of 
this EQ setting, a file for the typical fil-
ter settings for a particular focus is 
overlaid, to suit the loudspeaker's cov-
erage—long throw, short throw, 
etc.—and applied to each individual 

system EQ. Then the system is voiced 
to suit the acoustic and artistic require-
ments for that show by using an offset 
mode on the entire group of system 
EQs, essentially superimposing a 
room-compensating EQ on the pre-
existing system EQ curve. 

Visual feedback from the comput-
er will allow the operator to see the 
resulting transfer function of all these 
combined EQ settings. Any additional 
system or individual loudspeaker EQ 
settings can be adjusted with the 
knowledge of the total result avail-
able instantly. Manufacturers could 
provide the equalization settings spe-
cific to their loudspeakers as a file for 
downloading into the EQs, sidestep-
ping the current practice of chaining 
several EQs in the form of a voicing 
graphic EQ, a system EQ and a loud-
speaker controller EQ. 

When we equalize individual in-
struments, voices or an entire FOH 
sound system, how often are we real-
ly equalizing? It is more common to 
mice a sound source or sound system 
and not actually attempt to make the 
audio spectrum particularly equal. 
This approach works very well for 
those who have carefully trained their 
ears and eyes for the pitfalls of this 
technique. The voicing of the sound 
system is typically a search for the 
most aesthetically pleasing quality that 
a specific system can produce for a 
particular application. But voicing re-
mains a difficult standard to maintain 
in different venues and especially 
between different sound-system com-
ponents. 

It is in voicing a sound system that 
the graphic equalizer became the stan-
dard. Through this easy-to-visualize 
approach, the equalization could be 
understood directly from the front 
panel of the equalizer. The operator 
could quickly develop an intuitive 
relationship between the graphic EQ 
settings and the resulting aural effect. 

For many years, individuals and 
even a manufacturer or two have tried 
to convince the industry that a differ-

o 



Fly High Tech 

KF850 Array 
by Concert Sound 

Chris DeBurgh 
Earl's Court 

EASTERN ACOUSTIC WORKS 

Eastern Acoustic Woks 
One Main Street 

Whitinsville, MA 01588 
Tel 508-234-6158 

800-992-5013 

Fax 508-234-8251 

Virtual 

ArrayTM 

Technology 

World 

Touring 

Standard 
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ent approach would 
be advantageous to 
the audible result. 
Source Independent 
Measurement is the 
best known of these 
approaches and has 
proven itself in pro-
ductions that had the 
budget to apply this 
sophisticated tech-
nique. SIM, how-
ever, still uses an 
operator making 
judgements and 
turning the knobs of 
a parametric EQ to 
make any and all adjustments to the 
system response. The SIM operator 
is presented with a display of the 
amplitude and phase response of the 
sound system from a measurement 
microphone ( up to 64 measurement 
mics can he connected), and the EQ 
response is inverted and overlaid onto 
the unequalized system response. The 
operator adjusts a parametric EQ and 
can rapidly see the results of the 
equalization in both amplitude and 
phase of the system. This system is 
notable for its use of program con-

BSS now offers a strap-on remote (shown above) for mobile control of their Varicurve equalizer line. 

tent as a test signal and therefore its 
application during concerts as well 
as during system setup. 

The AcoustaEQ software from 
Altec-Lansing uses the Techron TEF-
20 for measurement, teamed with a 
precision parametric EQ. A similar 
two-part computer display shows the 
response before and after equaliza-
tion, with the EQ curve inverted over 
the unequalizecl response. AcoustaEQ 
uses the TEF sweep for a measure-
ment signal and is intended for use 
during the setup of the system. The 

latest version of the 
AcoustaEQ soft-
ware can compen-
sate for any delay 
through digital 
processors, which 
are going to be-
come more com-
mon as system EQs 
and controllers. 

We are now en-
tering the age of 
network control. At 
first it may be the 
control of audio 
equipment from a 
central location for 

adjustment, reset or maintenance, but 
we are also very close to some other 

interesting possibilities. One of these is 
in the area of equalization. If we are 
able to take a sophisticated time-
domain analyzer, such as the Techron 

TEF, Meyer SIM H, DRA Lab's MLSSA 
or Hewlett-Packard HP 35665A, and 
use the resulting information to create 
a dynamic system response, perhaps 
then we could unify the concepts of 
equalization and voicing the sound 
system. Then the output from the 
measurement system, using carefully 
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Please complete the information below to qualify for this special rate. 

YES' Send me 12 issues of MIX 
• for just $29.95.* 

MAXIMIZE MY SAVINGS! 
 Send me 24 issues (2 full years) of MIX 

for just $52.95.* 

El Payment enclosed 11 Bill me later (US only) 

Charge my: [ 7 MasterCard L ] VISA 

Card # Exp. date   

Name 

Company 

Address   

City  State  

ZIP Postal code  

Country   

Signature 
Required  Date 

Phone   

'Add appropnate state sales tax where required Offer good n the 
U.S. only. Foreign subscriptions must be prepaid with U.S. funds. 
Canada and Mexico add $20/year. All other foreign countries add 
$40/year. Basic annual subscription rate is $46. 

1. Please check the 
business activities 
(all that apply) 

RECORDING STUDIO 
A01 U 2-4 Tracks 
A02 U 8-16 Tracks 
A03 U 24 + Tracks 
A04 U Digital Recording 
A05 Remote Truck 
A06 U MIDI/Music 

Production 

SOUND REINFORCEMENT 
B08 J Sound Reinforcement 

VIDEO/FILM 
C10 U Production Company 
C11 U Post-Production 

Company 
C12 U Remote Truck 
C13 U Multi-Image Production 
C14 0 Videotape Duplication 

EQUIPMENT 
MANUFACTURING 
017 U Audio 
018 U Music 
D19 U Video 

DUPLICATION/DISC MFG. 
E20 U CD Manufacturing 
E21 U Tape Duplication 
E22 U Mastehng Only 
E23 U Other (please specify) 

ACOUSTICS/DESIGN 
CONSULTANT 
F26 D Acoustics/Design 

Consultant 

SOUNDNIDEO CONTRACTOR 
F27 D Sound/Video Contractor 

BROADCAST PRODUCTION 
G30 U Radio Station 
G31 U TV Station 
G32 U Other (please specify) 

MEDIA 
H35 D Ad Agency/PR Firm 
H36 U Magazines/ 

Newspapers/Books 

RECORD COMPANY 
J39 U Record Company 

INDEPENDENTS 
K42 U Audio Producer 
K43 U Audio Engineer/ 

Technician 
K44 D Video Producer/Director 
K45 D Video Editor/Technician 

EDUCATIONAL/ 
INSTITUTIONAL 
L47 U Corporate Facility 
L48 U Music/Recording/ 

SchooVProgram 
L49 U Trade Association 
L50 U Government 

RETAIL/RENTAUMFRS.REP 
M51 U Audio/Music 
M52 U Video/Film 
M53 U Rep/Sales 

MUSICIAN/ARTIST/ 
COMPOSER 
N55 U Musician/Artist/ 

Composer 

INDUSTRY-RELATED 
N56 Li Artist Management/ 

Booking 
N57 U Music Publisher 
N58 U Student 
N59 U Other (please specify) 

3. Please check ONE 
category that best de-
scribes your JOB TITLE: 
A. D Corporate Management-

President, owner, other 
manager. etc. 

B. U Technical 8 Engineering-
Engineer, editor, design 
engineer, etc. 

C U Production 8. Direction-
Producer, director, etc. 

D U Sales 8 Administration-
Sales representatwe, 
account executive, etc. 

E. U Other ( please specify) 

2. Please enter ONE number code from 
above that best indicates your 
MAIN business activity: 

nd rate. 
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THERE ARE ANY NUMBER OF PARTS OUT THERE 
BUT ONLY ONE NUMBER WHERE YOU CAN FIND THEM. 
You're in the middle of a late 

night session. Your gear goes down 
and you need a hard-to-find part to 
get up and running again. What to 
do? 

Just fax or call AudioTechniques 
and your problems are over. Our 
expanded parts department has the 
largest inventory around -- including 

all the major lines. 
And each part is backed by AT's 

legendary service and support. 
Because we have the experience and 
know-how to answer any questions 
you have about parts. 

Fast turnaround? Fax us directly 
from your midnight session at our 
800 Fax Order Line and we'll 

respond by 12:00 noon of the next 
working day! Or call us any 
weekday between 9:00 AM and 6:00 
PM for fast service. 

Whatever the number of parts you 
need, now there's only one number 
to fax and one number to call. 
AudioTechniques. 

1-800-PRO-AUDIO 
Telephone Order Line: 1-800-PRO-AUDIO (776-2834) 

Fax Order Line: 1-800-775-2834 

In NY State, call 212-586-5989 

AudioTechniques 
A Manny's Company 
1600 Broadway, New York City, N.Y. 10019 

CIRCLE 0601 ON READER SERVICE CARD 



The t.c. electronic 1128 graphic eaualizer and 6032 motorized fader head 
(top) provide a single master controller (with programmable memory) for an 

entire rack of equalizers; the Saoine FBX-1200 Feedback Exterminator (below) 

placed sampling microphones, will 
allow us to draw on the computer 
screen sections of the system response 
that we would like to have equalized 
and those areas in the spectrum we 
would like to modify to suit our aes-
thetic criteria. We would also be able 
to decide, with a little help from the 
instrumentation, which errors in fre-
quency response are not worth adiust-
ing for. 

It would seem that using an ana-
lyzer to communicate the required 
equalization curve to an EQ should be 
pretty straightforward. Unfortunate-
ly, the software to make the appro-
priate decisions on how accurately 
the EQ tracks the analyzer's output is 
not as simple to design as it seems. 
Each measurement location in a room 
must be intelligently correlated to 
other locations to derive a signature of 
the loudspeaker's response in the 
room. Even when you are only con-
cerned with the response of the direct 
sound from the loudspeaker, multiple 
measurement positions may be 
required. Frequency response will 
vary across the coverage area of even 
the most well-behaved loudspeaker 
system. It takes an experienced oper-
ator to understand which measure-
ment positions best represent the 

majority of the audi-
ence and to weigh 
the measurements in 
this respect. It also 
requires an under-
standing of which 
aberrations in the 
measured response 
are suitable for cor-
rection through 
equalization. 

BSS Audio Ltd. 
has further devel-
oped its VaricurveTM 
digitally controlled 
analog parametric 
EQ, enhancing its 
ability to automate 
the equalization 
process through the 
facilities of the new 
FCS-900 remote con-
troller. The Van-
curve includes an 
RTA that can be 
used to create equal-
ization curves with 
either six (two-chan-
nel mode) or 12 
(one-channel mode) 
bands of parametric 
equalization. The 

output of the FCS-960 EQ/analyzer's 
RTA is converted to 210 frequency 
points, and the software sets the para-
metric filters to create an inverse of the 
RTA data. If the curves are too com-
plex, a smoothing algorithm is applied 
to allow the filters to create the best 
match in response while ignoring 
response ripples of less than 1 dB. 
The extreme ends of the spectrum 
are also ignored when they fall below 
-3 dB, to prevent the EQ from creating 
potentially destructive boosts at those 
frequencies. 

The user may select from a series of 
preset response target curves or create 
new ones. The first time the system is 
used for a particular application, the 
user can start with a preset EQ curve 
and then manually voice the system 
to suit their requirements. An RTA mea-
surement is then taken of the resulting 
response of the system and stored in 
otee of 50 memory locations. This 
response can then be used as the target 
response the next time out. This saves 
considerable time in setting up the fil-
ters by hand while still allowing for 
the fact that a flat response from a 
sound system is not always wanted or 
even possible when using an RTA for 
measurement. But returning the 
acoustic response of the system to a 
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DIRECTOR 
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Where do savvy 

sound companies go 

to fill their gaps 

Audioforce. 
We rent everything from a 
mic to a console, from a 

snake to a studio recorder 

plus rack effects, amps, speakers 

and everything digital. 24 hour 

service, worldwide shipping, 

economical rental rates. 

Whatever you need, whenever 

and wherever you need it, 

your solution is just a 

phone call away. 

1-800-847-4123 

(212-262-2626 in NY State) 

Call now for your free rate card, 

or fax us at 212-262-2632. 

DIGITAL ASSOCIATES d/b/a 

AWD/OFOIMN. 

SOUND RENTAL LO%U., 
630 9th Ave • Suite 1012 • New York, NY 10036 
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Large, easy to 

read display— 

selectable 

RTA or SPL 

Made in USA 

Balanced XLR, 
balanced 1/4" 
& BNC 

Digital full screen SPL or bar graph: 

with peak hold 

92 dB range plus fine sensitivity Calibrated microphone 

1, 2, 3, & 4 dB resolution includedPink Noise 

Affordable, 
1/3 Octave, Real 

Time Analyzer With 
Memories & SPL Display 

SA-3050A 
Discrete ANSI 
class Il filters 

3 display speeds 

Six nonvolatile 
memories, can 
be averaged 
& weighted 

Freeze frame 

Peak hold 
on RTA 

Printer interface, 
internal battery, rack 
mount, case optional 

Also available: Plug-in A & C Weighting Filter, Test Tone 
Compact disc by Prosonus, Accurate measuring devices 

Call today for more information! 

AuctioControllnclustrial  
22410 70th Ave West • Mountlake Terrace, WA 98043 • (206)775-8461 • FAX (206)778-3166 
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known setting is obviously more than 
just recalling an EQ setting. BSS has 
chosen to use the RTA for measure-
ment, as it is the standard tool for most 
sound system operators and provides a 
familiar tool for reference. The future 
may see this approach expanded to 
include more sophisticated time-
domain analyzers that can distinguish 
between the direct arrival of sound 
from the loudspeaker and acoustic 
reflections within the venue. 

Ken DeLoria related to me a classic 
story of misuse of a measurement sys-
tem: "There was a guy walking 
around this church with an RTA and 
he would say, 'Look, it's 3 dB down in 
these seats at 500 Hz.' He would then 
throw up a horn and build a filter net-
work to just put the 500 Hz band 
through the horn, focusing it on those 
seats. He peppered the church with 
loudspeakers just to get the RTA to 
read a perfectly flat response at every 
seat in the church, and yet you could-
n't understand a word that anyone 
said through the sound system! This 
guy was totally ignoring not just the 
phase response of the system but also 
gross time aberrations caused by all 
these multiple sources." 

Another example of the unin-
formed use of real-time analyzers is 
the attempt to equalize a dip in the 
response caused by two loudspeakers 
covering the same area in the same 
frequency band. The 6dB drop at 500 
Hz on the RTA display may actually be 
a 30dB cancellation caused by the dif-
ference in arrival time of the sound 
from each loudspeaker that happens 
to be at 527 Hz. When 500 Hz is 
boosted on a 1/3-octave graphic EQ, 
the cancellation at 527 Hz does not 
change, but the frequencies on either 
side of it will be boosted to give an M 
shape to the actual response. This will 
be audible as too much boost at 500 
Hz, even though the RTA will show 
the response returning to flat. This is 
because the RTA is looking at the 
acoustic energy between 440 and 565 
Hz, and the peaks created on each 
side of the null will eventually be 
great enough to give an equal amount 
of energy to the 500Hz band. Unfor-
tunately, the cancellation at 527 Hz 
is at exactly the same relative level as 
before the equalization was applied. 

Equalization manufacturers have 
tried to overcome this by creating a 
method of measurement that will com-
pensate for acoustic problems in the 
venue. t.c. electronic, for example, 
suggests to the users of its t.c. 1128 
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programmable EQ/analyzer that the 
microphone be placed in four posi-
tions (center, halfway to stage left 
extreme, halfway between center posi-
tion and rear extreme, and halfway to 
stage right extreme of the loudspeaker 
system's coverage pattern) to derive a 
more accurate measured response of 
the system. Each position is weighted 
statistically, and the resulting response 
is used to create an equalization curve. 
This method still requires, as always, 
that the person operating the system 
have a good understanding of the sys-
tem's capabilities, its configuration and 
the pitfalls of 1/3-octave analysis and 
equalization. 
A demonstration of precise equal-

ization and communication between 
measurement and equalization sys-
tems was given at the recent NSCA 
Conference in Orlando, Florida. The 
Techron TEF was used to measure a 
loudspeaker, and then the measun 
ment data (amplitude and phase) was 
saved to a disk. The disk was then 
inserted into another computer and 
the TEF display was overlaid onto the 
Innovative Electronics Design UDAPS 
2000 series digital parametric EQ dis-
play. The EQ was adjusted to match 
the inverse of the measured response 
of the loudspeaker on those sections 
that were determined to be equaliz-
able. The resulting curve was then 
built by the EQ DSP. 

The IED 2000 system includes a 
choice of cards for eight channels of 9-
band, two channels of 36-band or one 
channel of 72 bands of parametric EQ 
that can be combined into very large 
system configurations. The system is 
capable of displaying the amplitude 
and phase of the EQ's resulting 
response and can be adjusted on-
screen until a suitable curve has been 
finished, before actually making a 
change in the current system 
response. This allows the user to 
experiment with different settings, 
examine the transfer function (com-
bining effects) of the filters and then 
decide whether to insert the result 
into the audio chain or not, without 
affecting the current filter setting of the 
UDAPS EQ. 

The process of communicating 
measurements from the TEF analyzer 
to the UDAPS system is already well 
on the way, but the software to direct-
ly derive equalization curves from the 
measurements is still being devel-
oped. John Johnson, VP of software 
engineering for IED, says, "We want to 
develop more experience with the 

type of solutions that are used in real 
applications before going too far with 
automating the equalization. The 
automation should help the user to 
achieve appropriate solutions, but 
they must remain in control of the 
process." It is only by carefully observ-
ing the process experienced users fol-
low that a form of automation can be 
designed that actually assists rather 
than hinders them. 

Sophisticated analysis equipment 
greatly assists in determining which 
errors in the sound system can be 
fixed using EQ and which require 
mechanical measures such as changes 

in loudspeaker placement or absorp-
tion of problematic room reflections. 
Learning to differentiate between the 
two and providing the most appro-
priate solution will result in signifi-
cant improvements in the sound the 
audience pays to hear. The assistance 
of computers to speed up the equal-
ization process promises to leave 
more time to deal with acoustical 
problems and the aesthetic require-
ments of the production. • 

Wade McGregor is an electro-acoustic 
design consultant for Relentless 
Recording in Calgary, Canada. 
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° Q: When is an "ATA approved" case 

NOT an "ATA approved" case? 

A: ALWAYS! 
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The Airline Transportation Association (ATA) does not 
"approve" road cases. ATA's Spec. 300, Categories I, II, Ill 8( 
IV designate criteria for each category of shipping container. 
These criteria establish tests that manufacturer's products 
must pass to be considered "compliant" with ATA Spec. 300 
Categories I- IV. ANVIL's ATA products have been tested to 
both ATA Spec. 300, Cat. 1, and applicable portions of 
MIL-STD 810 C/D by two independent testing laboratories. 
The result - ANVIL ATA CASES were deemed "Compliant", 
meeting or exceeding all testing criteria. 

When our imitators claim they sell an "Anvil type ATA 
approved product', you would do well to ask for proof. We 
welcome this request and will gladly supply test reports 
assuring you that ANVIL ATA products are fully compliant 
with the above mentioned specifications. 

Q: Who should you trust to protect 
your valuable equipment? 

A: The 40 Year Veteran-A NVIL CASES! 
Note: A category I compliant case must be proven, through testing. to 

withstand the rigors of 100 round trip shipments. A category II 

compliant case need last only 10 round trips. 

ANIVIIIL CASES 
SUBSIDIARY OF ZERO CORPORATION 

f°?  0 1-800-FLY-ANVIL or 1-800-359-2684 
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/
t goes without saying 

that your mix position 

has an effect on how 

you mix a show. But 

how does one go 

about making this crucial 

choice? The subject was 

covered at Synergetic 

Audio Concepts' ( Syn-

Aud-Con) 1993 Live 

Sound Reinforcement 

Workshop. Following is a 

distillation of the work-

shop staff's advice on this 

important topic. 

Ideally, you should be able to choose 
the location of your house mix posi-
tion. In this case, common sense dic-
tates choosing a spot representative of 
a large part of your audience. Al-
though a point directly between the 
left and right speaker arrays maxi-
mizes one's stereo imaging, it is often 
not a wise choice. 

"With all conventional sound sys-
tems," says Showco's M.L. Procise, 

Mix Position 
Rom Acoustics 

"there is an aberration we all live with. 
When you have two sources in the 
room, they have to sum somewhere. 
In the center of the room, you get an 
additional 3-5dB peak in the low bass 
of the system." 

"You have this thing that we call 
'Power Alley,— explains Audio Ana-

lysts' Albert Leccese. "When you have 
wavefronts coming from each side of 
the stage, at low frequencies you're 
going to have a peak right down the 
middle." 

"When you have this 5dB peak in 
the low bass," explains Procise, "it's 
difficult to make sure everybody else 
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in the room is getting good bass 
response, since you're being inundat-
ed with bass. What we try to do 
instead is move the console slightly off 
the center line or in front of one 
speaker stack, so that we won't have 
to be subject to that summation in the 
center." 

Note that where there's a peak, a 
null will be lurking nearby. "Off to 
either side of the center line," warns 
Leccese, "you're going to have a nar-
row area that's going to have no bass 
in it. That's a null at which certain fre-
quencies are going to cancel. If you 
happen to choose that spot for your 
mix position, then you're going to be 

Choosing the best spot wasn't an 
option when the Grateful Dead began 
touring. Through band and engineer 
Dan Healy's insistence, promoters 
relented and let them move from the 
wings into the audience. This shot is 
from a recent New Year's Eve Grateful 
Dead show at the Oakland Coliseum. 

mixing bass-heavy, as opposed to 
bass-light." 

Besides anomalies in frequency 
response at various points in the 
room, one should also be aware of 
strong reflections. "Sometimes," con-
tinues Leccese, "you may end up 
putting the mix position where the 

first reflection from the ceiling or the 
side wall is [focused]." In some cases, 
these reflections can be anticipated 
by visually scanning the surfaces of a 
room. Imagining walls as mirrors can 
help, as sound and light reflect in sim-
ilar ways. 

However, a simple visual inspec-
tion is often inadequate in more com-
plicated spaces. Leccese suggests an-
other approach: "Early in the morning, 
there's a bunch of activity at the stage 
end of the room. There are boxes 
rolling around, there are people bang-
ing and clanging, rigging is going 
up—all kinds of noise is originating 
from the stage area. [While this is hap-
pening,] I like to walk around the hall 
and listen. If I'm in a certain place 
and my eyes tell me there's a forklift 
over here, but my ears tell me it's over 
there, [where I'm standing is] not 
where I'm going to put my mix posi-
tion, because at that particular spot 
there is a nasty reflection coming from 
the approximate location of where 
the P.A.'s going to be." 

Of course, this selection process 
assumes that you have a say in the 
matter. "Sometimes you don't have a 
choice where you have to set up the 
console," warns Randy Stiegmeister 
of Maryland Sound Industries. "You 
might go into a theater and end up in 
the back row, too close to the P.A., or 
clear off to one side." What then? "We 
live in a world of compromise in 
audio," says Procise. "You have to do 
the best you can from wherever you 
have to sit. You might be sitting in 
the back, but you should walk the 
room and know what it sounds like 
everywhere else—then you can live 
with the compromise." 

"You basically have to do a mental 
correction factor," adds Leccese. "This 
is what a particular instrument sounds 
like when I'm over here. When I go 
over there, it sounds like that. There-
fore, there's a correction factor that 
you can apply for each and every in-
strument. After you've worked with a 
band in a particular place for a while, 
you get a pretty good idea of what it 
should sound like [in different parts of 

e the room]." 
Even if you have a free hand in 

choosing your mix position, audience 
members will be spread throughout 
the acoustical anomalies of the room. 
Therefore, "it's your duty to walk the 
room during the day and check out 
the system," urges Stiegmeister. "Don't 
sit on your butt and let somebody 
else tell you what's happening." 

44 1 /\ e live in a world of 

compromise in 

audio. You have to 

do the best you can 

from wherever you sit. You 

might be in the back, but you 

should walk the room and 

know what it sounds like 

everywhere—then you can 

live with the compromise." 

—MI. Procise, Showco 

Remember that your mix station 
itself can color your perceptions. If 
you're mixing from a riser, obviously 
your ear level will be well above the 
audience around you. Furthermore, 
the space under a riser can create a 
resonant cavity, creating low-end 
anomalies. And, adds Stiegmeister, 
"You might have some bass-trapping 
created by the little pit you create with 
your console and racks. Maybe if you 
move your racks a little bit you'll elim-
inate some reflections that are only 
coming to you and nobody else. So 
there are lots of little physical things 
that can affect your space." 

Finally, the ability to mentally pro-
ject yourself into the sound-space of 
other parts of the room is equally im-
portant for mixing monitors, according 
to freelance monitor engineer Randy 
Wietzel (who was recently out with 
Michael Jackson). "Don't just stand 
behind the console. It's real impor-
tant to walk the stage, stand in every-
body's area and listen to what they're 
hearing. You have to remember the 
sounds in each stage area and cor-
rect for those problems, not for what 
you're hearing [from behind the con-
sole]. It's really important that you 
memorize what the stage sounds like, 
so that when you make your adjust-
ments, you can 'hear' what's happen-
ing on stage." 

So bear this in mind next time you 
set up your mix position. Whether 
you have a choice in the location or 
just the option to shift a rack or two, 
remember that hearing what's going 
on, as well as being able to imagine 
the sound in various parts of the audi-
ence, is the first step towards a suc-
cessful mix. • 



Touring pith 
Acoustic Pianos 
by Dave Lawler Illustration by Gary Baseman 

The piano only seems to have been around since the dawn of mankind. 

In the pre-TV, pre-telephone, pre-kfe-as-we-know-it era, the piano was per-

haps the major source of family (and tavern) entertainment. Stagecoaches and 

trains transported the instruments across prairies, mountains and deserts, just 

so that gold rush saloons could have more "cultural evenings." A generation or 

two later, the grand piano was on the road again, touring with such artists as 

Carole King, Elton John and Keith Emerson, among others. • Although the 

piano always gave the concert stage a certain elegance, the rigors of size, 

weight, road casing, tuning, acoustic isolation, feedback, and miking problems 

soon became an unpleasant fact of life for touring personnel. (I know this 

well, for in the '70s and early '80s I was a frustrated touring upright-piano 

tuner/player, with a broken back and blue fingernails from trying to get any 

gain out of that God-forsaken instrument!) • Then came the invention of the 

digital piano. Although many previous attempts to create an electronic piano 

were shunned by purists, the digital piano opened up an era where the player 

could lift the instrument, be in tune at all times (at no expense), and salvage his 

or her fingers while matching the volume of the guitars. • However, despite 

ongoing improvements in the quality of digital sampling, the novelty of these 

advantages has worn off for some. Many players noticed that, no matter how 

much money they spent, there was still something missing. Electronically 

0 





MD 515/516, 

MD518 

am. Get more than what you pay for. 

With a ProForce microphone, you get Sennheiser's 

award-winning sonic superiority, and gain that 

reaches incredible levels before feedback. Plus, 

a unique combination of new high tech materials 

that ensures rock-solid durability. 

Laser-age manufacturing techniques keep the cost 

of ProForce mics low. But their sound and ruggedness 

are uncompromised Sennheiser. Grab a ProForce 

mic... and gain complete control of your performance. 

FORCE 



umn raminkl 

The author's grand packed for travel, legs and lyre are 
stowed separately (inset). 

re-creating, say, a Steinway B is a very 
complicated project. The acoustic 
characteristics of a piano are very dif-
ficult to sample, especially when long 
decay times without sample looping 
are desired. It is also very difficult to 
re-create a believable wooden-key 
grand piano action. So it's not too 
surprising that we've started to see a 
resurgence of the acoustic piano in 
the touring market. 

TOURING CONSIDERATIONS 

The instrument I OWIl :111d tour with is 
a Yamaha CSI) 6'6" medium-size 
grand. It is big enough to he a serious 
instrument and look like a substantial 
piano onstage, while still small 
enough to fit sideways in a truck and 
to be moved without the Roman 
Army. The instrument travels on its 
side in one large Anvil Case, while 
the legs and lyre are packed sepa-
rately in a smaller case (see photo). It 
can be removed from the case and 
set up with just three people. Also, 
one thing I have always disliked about 
digital pianos is that they jiggle and 
move around when you play them; a 
1,100-pound piano has a lot of majesty 
and doesn't move much. 

TUNING 
On tour, I use the Yamaha PT100 elec-
tronic tuner, which has ended the 
days of interrupting stage setup to 
tune the piano tan(' thus cut down 
union bills). This unit allows you to 
touch up the piano each day without 
re-tuning the entire instrument, which 
saves a lot of wear and tear on the pin 
bbck. A switch that moves the tuner's 
pitch up or down in half-step incre-
ments mounts on the tuning hammer, 
allowing the process to move at re-
markable speed (see photo on the next 
page). The temper (relationship of 
pitches from note to note) and shall,-
ening or stretch tuning of the top 
octaves (where higher octaves are 
tuned slightly higher in pitch than 
exact multiples of the frequencies of 
lower octaves) can he out into mem-

ory and recalled to the preference of 
each artist. With this tuner and a pick-
up system (described shortly), I have 
even tuned wearing headphones dur-
ing the opening act, thus leaving nxmn 
for the other facets of my job during 
the day. 

MAINTENANCE ( DON'T TRY THIS AT 

HOME!) 

The touring world has long been fear-
ful of piano maintenance. Many tours 
have traveled with their own piano, 
using a different tuner in each city to 
perform necessary maintenance. 
Eventually, the result is usually a 
butchered piano. However, the big-
gest mistake made by many artists is 
touring with a piano that is much too 
old to withstand the rigors of tour-
ing. Even a full-time tech can work 
eight hours a day trying to keep such 
a piano alive. I believe that piano 
duties should take an average of no 
more than 1-1/2 hours per day, includ-
ing setup, strike, tuning and mainte-
nance. If it's taking significantly long-
er, then you've got the wrong piano or 
the artist is walking on the strings dur-
ing the show! 

AUDIO AND THE INSTRUMENT 

Before discussing the audio and mik-
ing aspects of piano sound reinforce-
ment, I should mention the one proc-
ess that affects an instrument's sound 
more that anything else: regulation. 
Many people don't understand that 
you are not stuck with the way a 
piano sounds (and plays) as it comes 
from the factory, or even after con-
siderable use. As with a guitar, you 
can alter some of the physics of the 
instrument, as well as the way the 
strings cross the bridge, etc. All of 
these crafty techniques, which require 
special, drastically overpriced tools 
absolutely useless for anything else, 
fall under the heading of regulation. 

With pianos, the most significant 
procedure is action placement ( move-
ment of the hammers forward and 
backward along the string) and ham-
mer shaping. Obviously, classical mu-
sic will call for a much mellower tone 
than a Bruce Hornsby concert. A con-
cert piano in the context of a band, 
especially in large venues, must be 
significantly brighter than a solo clas-
sical concert. Therefore, one should 
choose a piano that suits the character 
of the music that your artist is going to 
play. Personally, I like a piano that is 
regulated brightly enough to shoot 
birds out of the sky! Audio-wise, it is 
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Yamaha PT100 tuner, tuning hammer and Helpinstill 
bar pickups. 

much easier to remove brightness 
than add it to a dull source. 

MICROPHONES AND/OR PICKUPS 

The complexity of the piano's sound 
presents many possibilities for miking 
styles. This is further compounded by 
the various configurations of the lid: 
totally closed, first section folded 
open, music rack in or out, short stick, 
lid fully open or lid off entirely. Each 
method will create a different set of 
standing waves between the sound-
board and the lid ( or lack thereof), 
altering the apparent ti.)ne and/or res-
onances of the instrument. 

For starters, as soon as you are 
wiing to amplify a piano with standard 
microphones. YOU arc: going to have 
an isolatiim problem. The amount of 
isolation necessary depends on the 
ambient dB level onstage and how 
close other instruments and ampli-
fiers are to the piano. a folk : rio tir-
mat, you can get away w ith a short-
stick lid and m) isolation, while during 
a Bryan Adams concert, you would 
have to do everything possil)le to iso-
late the piano. 

Maximum isolation can be attained 
as follows: First, remove the music 
rack and completely close the lid. A 
piano lid actually has a quarter-inch 
crack, which can be filled by applying 
one-by-one-quarter-inch black win-



clow weather-stripping. Products with 
a peel-off adhesive on one side are 
appropriate for this task. Next, four-
inch Sonex or other acoustic foam 
should be cut and inserted into the 
open spaces between the braces on 
the underside of the piano, to isolate 
the soundboard from other amplifiers 
and stage monitors. Finally, the legs 
should be lifted from the floor with 
acoustic isolators, which keep sub-
sonic vibration from entering the pi-
ano through the legs. 

Miking style will depend on the 
artist. A solo performer may play with 
the lid open and require standard large-
diaphragm condenser mics. A trio or 
jazz group may play with the lid on 
short-stick; use PZMs and/ AKG 460s 
or 414s. As the band gets louder, the 
lid should be closed, with the mies 
mounted inside the piano on drum-
mic-type clamps or tape hammocks. 

Another type of amphfication 
method is the C-Ducer, which has 
been very popular in the last few 
years. This is actually a contact pickup 
and does very well mounted under 
the Sonex foam on the soundboarcl. 
Single or multiple units have been 
used and exhibit improved signal-to-
leakage ratio, higher feedback thresh-
olds and fairly decent tone. 

My personal choice is the Helpin-
still six-bar pickup system, originally 
designed back in the '70s. The original 
preamp was a passive toy with very 
poor gain, frequency response and 
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sonic quality. This unit has been 
replaced by a unit custom-built by 
Schubert Systems Group of North Hol-
lywood, Calif., with six independent 
active gain, EQ and pan channels, as 
well as a headphone preamp for tun-
ing. The stereo signal leaves the unit at 
an almost line-level balanced XLR! 
Each channel for the wound strings 
has a higher gain stage, as the pickup 
bars must be further from the strings 
to allow for increased amplitude of 
the lower notes. The preamp and its 
power supply can be permanently 
mounted under the piano, with a hole 
drilled through the frame for the pick-
up cable harness to pass through. 

In 1992, I toured the world with 
k.d. lang and the Schubert piano sys-
tem, using no isolation techniques and 
no mics, with the front part of the lid 
open. The stereo signal was processed 
with an Aphex Exciter and had an EQ 
cut of approximately 6 dB at 400 Hz 
(with about a half-octave bandwidth). 
Some artists have requested mics to 
augment the Schubert system, which 
necessitates some of the isolation tech-
niques discussed above. 

Over the years I have seen many 
configurations of miking and pickups, 
sometimes using up to eight mixer 
channels and lots of EQ and notch fil-
ters, with results that don't always merit 
the effort. A simpler system has much 
less phase interaction, and will usually 
have better octave balance than many 
miking systems. 

Lately, the newest rage is the MIDI 
piano. A MIDI unit can be installed in 
a grand piano to drive a module that 
augments the acoustic sound. The 
module may also generate string 
sounds or any other patches, triggered 
from the velocity- and pressure-sen-
sitive piano keyboard. This makes it 
very easy for the pianist to play many 
keyboard parts without the stage look 
of a multi-keyboardist. The MIDI unit I 
have found to be most reliable is the 
Gulbransen KS20, which can be in-
stalled in any grand. 

In the last few years we have also 
seen a resurgence of the acoustic grand 
piano (and its sidekick, the Hammond 
B3) on concert stages, which suggests 
that musical styles are cyclic. Is it real-
ly true that we always end up going 
back to where we came from? • 

Audio engineer, stage manager and 
piano technician Dave Lawler wel-
comes yourfavorite piano pickup or 
miking techniques; write him in 

care of Mix magazine. 
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II
HERE WAS A TIME, NOT TOO LONG 
ago, when the circus was truly a 

spectacle to behold, and watching a 

black-and-white film played through 

a mono sound system constituted 

satisfying entertainment. These 

days, the idea of seeing a parade or watching a magician performing magic acts 

seems quaint to a public that has an insatiable appetite for new thrills. 

One person who helped cultivate that collective appetite is filmmaker George 

Lucas, who for the last 20 years has dazzled audiences with movies that have set 

precedents for special effects and new applications of cinema technology. 

George Lucas' 
Super Live Adventure 

BY RICK CLARK 

To bring attention to his body of work, Kenneth Feld (producer of Ringling Bros. 

and Barnum & Bailey Circus, Walt Disney's World On Ice and the Siegfried & Roy 

magic show at the Mirage in Las Vegas) has put together George Lucas' Super Live 

Adventure, a $25 million multimedia event that intersperses footage from the 

movies Willow, American Graffiti, Tucker and the Star Wars and Indiana Jones 

trilogies with live action, music, lasers, pyrotechnics, illusions, state-of-the-art light-

ing and an elaborate sound system. 

Feld, the show's executive producer, brought on sound designer Jonathan 

Deans to help realize the extravaganza's sonic vision. Deans, whose sound 

design background has ranged from working on numerous operas to events such 

e 
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as Cirque Du Soleil and Siegfried & Roy, 
chose Francois Bergeron as his associate 
designer. 

Deans' previous projects involved 
focusing the throw of an actor's live 
voice back onto the actor, rather than 
forcing the audience to catch the sung 
or spoken words bouncing off the 
walls and proscenium. He achieved 
this through elaborate time-aligned 
multispeaker setups. 

Deans also applied this experi-
ence for Lucas' Super Live Adventure. 
The only difference was that this show 
was entirely pre-recorded. To create 
the illusion that the sound truly origi-
nated from the performers and props, 
Deans used 76 individual Meyer 
Sound speaker enclosures arranged 
in 24 groups around the arena. Crest 
amplifiers were used throughout. 

"The system is made up from var-
ious Meyer products, which range 
from the 650-R2 subwoofers, DS-2 
mid-bass, USM-is, USW-ls, UPA-1Cs, 
UPM-ls and UM-1Cs applied in dif-
ferent configurations," Deans explains. 
"We have a very extreme left/right 
system, as you look at the stage. The 
edge of the circular 60-foot diameter 
stage itself is loaded with speakers, as 
well as a flown grid, which is 40 feet 
from the stage. Out into the auditori-
um, 100 feet away from the grid, are 
clusters or pods of what everyone is 
calling 'surround sound' speakers. 
With this setup, we are able to fly 
sound from the [movie] screen up 
over the grid, or whip across the stage, 
around the arena and then back again. 

"There are some high-powered 
USM-1 speakers pointing directly 
down on the stage, which makes us 
look where the performers are talking 
and not somewhere else," Deans con-
tinues. "The whole system is time-
aligned with BSS 804 delay units and 
equalized with BSS 926 Varicurves." 

Most of the show's sound effects 
and all of the dialog are accessed in 
real time by MIDI. A special hard-
ware/software system, called LCS (for 
Level Control System), was used to 
coordinate everything. It was created 
by Deans with Steve Ellison and Carl 
Malone, both of whom worked with 
Mackie Designs to co-develop the new 
OTTO-1604 automation system. 

"The LCS is a new Macintosh-
based automation system for mixing 
live sound," Deans says. "We have 

Production drawings show audio and MIDI routing at 
the FOH (top) and loudspeaker placement in the 
arena (bottom). 
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"Show control evolved in the '50s 
using modified teletype machines for 
controlling special effects in theme 
park attractions," explains Golder's 
Galen Brandt. "Starting in the '60s, 
you could program a show on pro-
grammable logic controllers and let 
it run itself. 

"The situation here is completely 
different," Brandt continues. "This 
show is part drama, part musical com-
edy, part circus act and part theme 
park. It requires a show-control system 
that can orchestrate a dozen disci-
plines, guarantee life-safety conditions 
for the performers and the crew, and 
allow the human operator to respond 
on the fly to the nightly variations in 
live theater." 

At the heart of the system is Rich-
mond Sound Design's Stage Manager 
3000 software, with some proprietary 
Golder software add-ons running on a 
souped-up Commodore Amiga com-
puter. MIDI Show Control has been a 
formal part of the MIDI specification 
since 1991. " But," explains Damon 
Wooten, Golder's president, "it's new 
for a lot of the specialty disciplines. 
Some systems accepted MIDI, but the 
rest had to be modified." 

The Golder team's approach was 
to construct a large "glue box" with 
MIDI Show Control input and numer-
ous types of electrical outputs to 
operate each device's existing con-
trols ( i.e., 120 volts AC, 12 or 24 volts 
DC or TTL logic-levels). "For exam-
ple, with fog machines," explains 
Wooten, "we bring the AC power out 
to a relay and then back. We might 
do that with two or three different 
controls—power, heat and the fan 
or pump—so it's really not the fog 
machine that has MIDI show con-
trol, it's our glue box." 

Standard MSC messages are used 
to operate the glue box. Sending a 
"fog machine on" message actually 
has that result, even though the glue 
box just pulls in a relay. "We have 
followed the spec very closely, to kind 
of make a point," says Wooten. "We 
want to make sure what we do can be 
used later for reference, and not just as 
a one-off." 
A wide variety of gear is controlled 

by the system, including sound effects 
(via MIDI note messages sent to the 
audio system), four types of lights, 
hydraulics, compressed air, motors 
and a robot, not to mention the syn-
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chronized bullet and laser pyro hits 
onstage, the costumes and a huge 
"flying," laser-shooting replica of the 
Millennium Falcon spaceship from 
Star Wars. 

The system controls all these ele-
ments through many individual cue 
lists. Each cue contains a number 
(sometimes in the hundreds) of indi-
vidual actions associated with a par-
ticular scene. Once a cue list is acti-
vated, these actions may be triggered 
manually, by time code or by other 
cues. The system is very fast, with a 
response time of about 8 milliseconds 
from "go" to execution. 

Although the possibilities for cre-
ative control are what excite people 
most, safety is perhaps the system's 
most important aspect. For redun-
dancy, there are actually two sepa-
rate Amigas running simultaneously, 
each with the complete show in RAM. 
If one fails for any reason, the other 
can be switched online instantly, even 
mid-cue. "You try to imagine what 
can possibly go wrong," Wooten pon-
ders. "What if the actor does this? 
What if the tiger does that? And, of 
course, when you think you've fig-
ured it out, the actors come out and 
do something completely unexpect-
ed, and you go back to the drawing 
board." 

During dangerous parts of the 
show, several people observe the 
action while holding down a dead 
man's switch. "If [any operator] re-
moves their hand from the button," 
Wooten explains, "you disable the 
gag or prop from operating. The safe-
ty side of the system must be failsafe. 
If an actor is in position 30 seconds 
ahead of time, things won't happen. If 
a prop is moving, it has to pass 
through a certain position and trigger 
the system to invoke a cue list specif-
ic to the next sequence. If [that 
doesn't happen], the cue list never 
opens and the contents never fire." 

Even though MSC is in its embry-
onic stages, shows like this clearly 
show its potential. Wooten is espe-
cially grateful to the man without 
whom, in all probability, the stan-
dard wouldn't exist. "Charlie Rich-
mond [of Richmond Sound Design, 
where Wooten worked for six years] 
is the one who badgered everybody 
to accept MIDI Show Control as a 
standard," Wooten concludes. "I think 
he deserves a tip of the hat for that. 
He is a true theater person, and he's 
really the one that lit the flame in 
me."—Rudy Trubitt 
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I
nitially outlaw events, raves are crawling out from the 
underground and moving into clubs and auditoriums. 

Now these European-inspired, all-night techno blasts 

are proliferating in a kosher atmospherer"ald that 

could mean new business for sound profeffloals. 

"Recently, because of city ordinances, police, or what-

ever, most [ raves] have moved to permanent spaces, 

whether it's nightclubs or auditoriums," reps Mark 

Wayne, owner of Electronic Acoustic Research ( Pactieco, 

Calif.). This spring has been very hard on the under-

ground portion—the fly-by-night, opportunistic promoters 

renting a warehouse are dying out pretty fast." 

Although these events often are DJ-only affairs, Wayne 

has serviced "semi-live" raves that sport sampling key-

boardists in addition to DJs, and has also miked acoustic 
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percussion for some events. Never-
theless, he observes, "About 80 per-
cent of the time, you're just hooking 
into a DJ/mixer." 

However, live music within a rave 
is becoming more common. This sum-
mer, the Divine Playground "touring 
rave" will feature live acts (specifics 
were unavailable at press time) as 
well as DJs, and will also host side 
attractions in the vein of the Lolla-
palooza tours. DP will play eight to 10 
major markets, including San Fran-
cisco, Los Angeles, Dallas, Chicago, 
Detroit, Atlanta and Washington, DC. 
"We have places in each city that, in 
most cases, there's never been a show 
there before," says Phillip Blaine, co-
owner of the L.A.-based Kingfish 
Entertainment promotion company 
and the Divine Playground touring 
company. He adds that area promot-
ers will contract local sound compa-
nies for each event. 

"A lot of the rave promoters use 
mobile sound systems that aren't real-
ly set up for concerts at all; they're set 
up for dances," observes Blaine. "I 
hire concert sound companies and 
just get them to bring in more bass 
than usual—I want the clarity of a 
concert system with the additional 
bass to make sure that the sound is 
full enough. If you don't tell that to 
the concert sound company, they'll 
just bring in their stuff, which is very 
good in quality but not very strong on 
the low end. As long as the bass is 
adequate enough to where you can 
feel it in your gut, then that's where 
it's at." 

"One of the keys to a good rave is 
sensory overload, and humongous 
amounts of bass power is required, 
like you've never heard at any rock 
show," agrees Ken Feldman, promot-
er for Cozmic 7 Productions (Austin, 
TX). "People expect to be pushed 
around, literally, by the music. High 
end is pretty easy to come by, but 
good, solid bass is the trick." 

Rave clients are divided into two 
camps, says Wayne: "The ones that 
tend to go for the tribal beat are inter-
ested more in lows than midrange. 
There are other promoters that want a 
very hi-fi sound. It certainly doesn't 
hurt to have a system that does every-
thing." 

At least one contact for this article 
noticed regional sound preferences. 
Mike "The Shredder" Gutierrez of 
Shredder Sound Systems and Atlas 
Sound and Lighting (La Mirada, Calif.) 
does about four raves per weekend, 

two in Los Angeles and two in San 
Francisco. He says that L.A. ravers are 
strictly bass-heads, whereas in San 
Francisco, "they like heavy bass, but 
the music they play is more house-
type with vocals. They want to be 
able to hear [vocals] on the same level 
that they do the bass, so I have to 
readjust my sound system." 

Gutierrez uses four bass cabinets 
for every mid/high box in L.A. and 
two bass cabinets for every mid/high 
box in San Francisco. There are sev-
eral systems in Shredder Sound's arse-
nal for both club (two-way) and arena 
(three- and four-way) applications. "I 
use mostly JBL components, all Crest 
amplifiers, practically all Brooks-Sirens 
and JBL/UREI processing" and a Ya-
maha digital crossover, Gutierrez says. 
For big jobs, he has a custom-built 
JBL system and a new TAD system, 
and he uses Intersonics Bass Tech 7s 
for anyone who wants to pay for 
them. "As far as trouble-shooting, the 
systems are semi-standard, so one 
drive rack will work for the same sys-
tems," he adds. "The only thing that 
we change around is the speaker con-
figuration, so I consider the key ele-
ment of my system to be my process-
ing and my amplifiers." Each rack can 
power either one block or one wall in 
a large system, or a small club sound 
system. 

Wayne custom-built his two sys-
tems. His M-1000 system is a one-
boxer with two JBL 2226s, two Elec-
tro-Voice ELlOs and one JBL 2450 on a 
custom-made EAR horn. "I'll use any-
where between 16 and 32 of those, 
depending on the size of the event," 
he says, adding that a Yamaha D2040 
digital crossover/limiter is used with 
these speakers. Wayne also has his 
own two-box system, the M-2000, 
with a Cerwin-Vega 18 in the low box 
and two JBL E120s and a TAD 4001 
driver in the high box. He uses a cus-
tom crossover and DBX162 limiters 
with the M-2000, and his own cus-
tom MOSFET amplifiers to run either 
system. 

Cozmic 7's biggest system to date 
used 12 MTL4s, 12 MTH4s and "a 
whole bunch" of Bass Tech 7s. This 
system shook the paint off the walls, 
Feldman says: " It was a pretty old 
warehouse, and we literally had to 
sweep up paint chips from around 
the edges of the wall. We shook a big 
piece of wood right out of the ceiling 
right as we turned it on. We just let it 
go for a little while and let it shake 
down for a little bit. That's what rave 
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music is all about: pushing tremen-
dous amounts of air." 

"As far as front-end stuff, that's the 
beauty of [raves] for a sound compa-
ny: You don't have to have a lot of the 
real expensive gimmicks and gadgets 
to make a rave system work," Boze-
man says, although some sound com-
panies are setting up stacks in four 
corners, "like you would in a dance 
club, so you get a lot of intense ener-
gy focused toward the dance area. If 
you use SurroundSound-type proces-
sors, you can create binaural imag-
ing and all kinds of neat effects that 
the DJ can play with." The first Divine 
Playground event, which occurred in 
Miami this March, had just such a 
speaker setup, complemented by a 
joystick in the DJ booth. 

Atlas equips its DJ booths with a 
custom monitor system. "It's a two-
way system with bass cabinets and a 
pair of full-range speakers," Gutier-
rez explains, "but we biamplify it and 
give it its own equalizer, and give the 
DJ a little bit of control so he can 
adjust the sound the way he wants 
to. The monitor system itself is prob-
ably equivalent to some small club 
sound system." 

Almost all rave DJs spin vinyl. "I've 
asked the DJs why they don't do 
CDs," Wayne says. "First of all, most of 
the stuff is on vinyl anyway. Second of 
all, there is a synergistic relationship 
between the speakers and the turn-
table and the people jumping up and 
down. It seems that part of the sound 
is to get the turntables just prior to 
feedback; too much feedback, obvi-
ously, is a problem," Wayne contin-
ues, adding that he usually sets up 
three sandbag-stabilized turntables 
with a Rane MT24 mixer. 

Most warehouse floors are con-
crete to begin with, Bozeman notes. 
He uses either silicon or sand plus 
foam between the DJ's mixer deck 
and the surface it rests on. "It turns out 
silicon or sand is a good isolator for 
bass, and foam is a good isolator for 
high frequencies, so that combina-
tion works really well," he says. 

When setting up two-, three-, or 
four-turntable booths, Gutierrez places 
turntable-sized blocks directly beneath 
the vinyl vehicles to guard against 
feedback. "My next line of attack 
would be the equalizer. I use third-
octave equalizers on all my sound 
systems. They're either Klark-Teknik 

or UREI equalizers, and I start to notch 
the very bottom frequencies. Most of 
the time, people will tell me, 'There's 
a lot of information at 25, 30, 40 
cycles.' It's true, there's bass there, 
but that's such low bass that a lot of 
times it's imperceptible. I find that the 
frequencies that a lot of people like to 
feel and dance to are the higher bass 
ones, like 63, 80, 100. Those are the 
ones that make the sound system real-
ly thump." 

The requirements for staff are 
straightforward, although who pro-
vides the people varies. "Usually we 
get the promoters to supply us with, 
say, a half-dozen guys that'll help us 
unload the truck and stack the sys-
tem," explains Bozeman. "Other than 
that, two people can plug everything 
in and have it running in no time, 
because it's very simple." Wayne cites 
a similar manpower requirement, but 
says he brings his own staff. Gutierrez 
also brings his staff, although they 
usually number five at most; he says 
promoters don't like to see a big 
sound crew, as some get the idea 
that's what they're paying for. As for 
setup time, "We give ourselves an 
hour and a half," adds Gutierrez. "We 
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always ask the promoters for a two-
hour lead time. But because there are 
other sound companies that have 
screwed jobs up, promoters always 
ask us to show up at like noon—and 
the gig doesn't start until midnight or 
10:00. We won't do that." 

When working a warehouse rave, 
watch out for that third rail: Large 
warehouses usually get 480-volt, 
three-phase service. "Generally, they 
will have a transformer within the 
warehouse—if the power company 
doesn't provide it out of the pole— 
that will knock that down into 220 
three-phase," Wayne says. "Across 
one of those 220 legs there will be a 
center tap. What you'll get at the box 
is two 120-volt legs that are usable 
and a stinger leg with 240 volts, which 
should be avoided at all costs. The 
important thing to remember for an 
electrician who is used to tying into 
those is, when you get into a ware-
house, you've really got to watch out 
for that stinger leg. You've really got to 
carry your voltmeter and make sure 
that you've got it absolutely mea-
sured." Some newer warehouses have 
a Y system that provides three 120-volt 
legs. 

"These [large systems] have to be 
accommodated, not necessarily with 
three-phase power, but their own sep-
arate power distro system," Gutierrez 
says. "The club gigs, you can get away 
with regular wall power. Our systems 
will sometimes use in excess of 100 
amps for a really large show, so we 
have to be able to accommodate that." 

Just remember to cover your 
assets, lest you find the police im-
pounding your boxes at a "non-sanc-
tioned" rave, or slick promoters get-
ting a little too slippery with their 
beeper numbers apres-event. "As far 
as getting paid, I have a policy, and I 
suggest it to anybody that's just start-
ing out or when you're working with a 
new account," Wayne says. "That is, 
50 percent down to book the show— 
which is forfeitable if the show's can-
celled, because you're holding the 
date—and 50 percent when you 
arrive, before you unload the truck. 
Most rave promoters are going to tell 
you, 'Maybe you'll have the 50 percent 
up front,' but they won't have the rest 
of it when you get there. What they're 
going to want you to do is essentially 
become a co-promoter on the show, 
but it's a one-way door, because if 
they make a lot of money, they're not 
going to give you any more money. 
And if they don't make any money, 

they're going to expect you to take it 
on the nose with them. You've got to 
get that straight with them before-
hand, and if they're asking you to co-
promote the show, what you might 
get is a small guarantee against a dol-
lar or two on each ticket." 

Getting stiffed is hardly a prob-
lem any more, Gutierrez says. "We're 
in a position now where we can select 
the jobs that we do. So even if the 
promoter has a total disaster, we al-
ways get a 50 percent deposit and 
we'll let the other 50 percent slide on 
the word of the promoter." 

Still, there's good earning potential 

in raves compared to the type of 
equipment they necessitate, Bozeman 
says: "A sound company doesn't have 
to [provide] a big mixing console or 
multimix monitor system, or the tech-
nical expertise of engineers who are 
good at mixing live acts. Basically, 
we're talking front-end stacks and 
racks of power and some kind of rel-
atively simple hookup to the DJ sys-
tem and a minimal monitor foldback." 
That plus a couple of hooded sweat-
shirts, and you're set. • 

Maria Conforti is a New York-based 
freelance writer. 
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TOUR OFILE 

By Gregory Derogn 

Guns Nr Roses 
Sound Company: 

Electrotec, Canoga Park, CA 
House Mixer: David Kehrer 

Monitor Mixer: 
George -Barney" Barnes 

Crew Chief/System Engineer: 
David Zammit 

0
 \ MAY 24, 1991, GUNS N' ROSES embarked on a 
world tour that has scorched a path around the 
globe unabated for over two years. Supported ini-
tially by the simultaneous release of their Use Your 
Illusion land eboth on Geffen Records), the tour 
has spawned its share of controversy and seen 
more changes than the sheets in a Thai bagnio. At 

one time the band gained three background vocalists, a 
horn section and another keyboard player, before shrink-
ing back to their original size during the "Skin N' Bones" leg 
of the tour, which was still running strong over the sum-
mer. With their act being seen in arenas and stadiums 
and along the shed circuit, GNR are as rebellious, explosive 
and preternaturally loud as just about any rock band in his-

tory. To adequately manage their sizable sound rein-
forcement needs, Canoga Park, California-based Elec-
trotec stepped into the fray to deliver both an FO H system 
and an enormous monitor rig. 

Incorporating a one-off design developed for GNR, the 
FOH system is a custom version of Electrotec's venerable 
LAB-Q array called the Q-2. While the configuration of the 
P.A. changes according to the venue, in arenas it is flown 
on a curved beam providing 270 degrees of coverage. 
Numbering 13 columns per side, the arena P.A. incorpo-
rates 24 bass bins and 25 mid/high bins. Three of the latter 
are configured for long-throw use. Near-field coverage for 
the first ten rows is supplied by wedge-shaped underhang 
cabinets. 



ilf or 60% of any given 
show, Axl's micro-

phone is so hot that 

it's always on the 

edge. I spend the whole night 

riding each phrase, each 

word. I can't just turn every-

one else down; it's not that 

simple. There is no room 

compromise with GNR." 

—David Kehrer 

Amplification for the system 
comes from "6400 pounds of Crest 
power," says Elecrotec's Mick Whe-
lan. Originally hailing from Coventry, 
England, Whelan has been with Elec-
trotec for 20 years, 16 of which he 
has spent here in the U.S. With regards 
to the power he unleashed for the 
GNR P.A., he adds, "About a year ago, 
a magazine asked me how many 
watts were in the system. I hate talking 
about watts—they don't mean did-
dley to me—so I said, 'If you want to 
know how loud this thing is, let's just 
say it's loud enough to blow the head 
off of a pint of Guinness at 250 feet 
from the stage.— 

Whelan says that the P.A. was 
designed to meet parameters deliv-
ering clean and loud sonic perfor-

mance. To array such a beast, he be-
gan in a scientific manner, using TEF 
analysis to supply accurate polar plots 
and ETCs. "If you start out with an 
array that possesses minimum overlap 
and lobing and is as good as you can 
get it, that's great, but the problem is 
that it's not loud enough for rock 'n' 
roll. To make it loud, you need more 
loudspeaker devices, but you've got to 
be really careful where those devices 
are pointed. To improve the SPL and 
on-axis performance in the GNR sys-
tem, we pushed the overlap a bit. 
With speech-only reinforcement, 
you've got to be concerned with over-

lap because intelligibility will suffer, 
but with music we can play around 
quite a bit." 

At the house console for GNR is 
David Kehrer. A seasoned veteran 
who has been with the band for most 
gigs since the beginning, Kehrer com-
mands a Gamble EX56 and a Sound-
craft Series IV, which is used for sub-
mixing. Outboard gear he keeps on 
hand is essentially the "standard stuff," 
with the exception of a lot of Aphex 
compressors and gates, which pop 
up throughout the system. No com-
pression is used in the mains, al-
though Kehrer has added an Aphex 
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Dominator to the overall mix for some 
brick-wall peak limiting. "The system 
has so much power that I rarely hit its 
limit," Kehrer points out. " It's set up so 
that you never see any of the amps go 
into clip." 

Kehrer won't deny that he mixes 
loud, but true to Whelan's design 
goals, the resulting sound isn't painful 
because it's so clean. Based upon his 
experiences, other tours that sound 
louder than GNR just seem to be be-
cause of the distortion factor. "To be 
honest with you, I don't even measure 
SPLs," he says. "I get a groove going, 
and I know right where I am. There 

are a lot of rules governing levels 
these days—especially in sheds—but 
we're no worse than any other bands 
that come through. When things are 
really strict, we abide by the rules, 
because when it conies to the bot-
tom line, the band wants to do the 
show." 

As a band, GNR are difficult to 
mix. "Axl Rose [GNR's lead vocalist] 
has three different voices," Kehrer 
says. "His lowest voice barely comes 
out as a whisper in terms of volume; 
he has a middle voice, which is nor-
mal in terms of gain; and then he has a 
scream, which can be deadly." 

GROWL? 

Not These 3 rs. 
In fact even Goldilocks would like the sound of these 
speakers. 

OAP now brings you a family of' products in the T 
series: the T-152, T-122 and T-102 Simply more of a 
good thing from OAP Audio. 

Need lower frequency response? Experiencing 
space limitations? Now we can meet all your needs, 
with more performance in three different but very 
related packages. 

OAP Audio. Solving your audio problems, ... and 
making life more bear-able" in the process. 

310 Peachtree Industrial Boulevard • Buford, Georgia 30518 
(404) 945-1033 • Fax: (404) 945-1843 

CIRCLE # 631 ON READER SERVICE CARD 

To deal with Axl's dynamic range, 
Kehrer has inserted an Aphex Expres-
sor and an Aphex Dominator on his 
mic channel, along with a t.c. 31-band 
equalizer. Given Axl's reputation for 
constantly moving about the stage 
and in front of the P.A. with his Shure 
Beta 58, Kehrer also tunes the whole 
system to his microphone. "For 60% of 
any given show, Axl's microphone is 
so hot that it's always on the edge," he 
explains. "In my job, I spend the 
whole night riding his channel—each 
phrase, each word. It's almost like 
punching in just to get him where he 
should be in the mix. I can't just turn 
everyone else down; it's not that sim-
ple. There is no room for compro-
mise with GNR." 

Much publicity has been generat-
ed by the number of monitor engi-
neers that have come and gone on 
the tour. Like the guillotine during 
the French Revolution, Axl Rose has 
dropped the blade on a number of 
aspirants who didn't live up to his 
demanding expectations. At one point 
the crew even took to wearing T-
shirts provided by lead guitarist Slash 
emblazoned with an unsmiling "smi-
ley face" on the front and an inscrip-
tion on the back that read "Friends 
Don't Let Friends Mix Monitors." Ulti-
mately, Scotsman George "Barney" 
Barnes took over the position, fol-
lowing a stint on the tour as system 
engineer. As of this writing, he has 
spent over two months on the job, 
which is a positive sign of his further 
longevity. 

Did he have any reservations? "No, 
I knew exactly what I was getting 
into," he said during a break in the 
tour this spring (brought about by a 
fractured hand suffered by rhythm 
guitarist Gilby Clarke). "They knew 
exactly who they were getting, and I 
felt good about it then and I still feel 
good about it now. The band is quite 
loud, but it's not the loudest band I've 
worked with. The hardest aspect of 
my job is that oftentimes for the first 
couple of songs I'm flying by the seat 
of my pants. That's because Axl needs 
time to build his confidence on stage. 
He will come out and won't sing as 
loud at first, but he still wants to hear 
himself as loud as he'll be later in the 
evening. Once he gets up to running 
speed, however, things mellow out." 

By anyone's estimates, the monitor 
system is a good-sized small P.A. At 
present there are ten points for flying 
mid/high LAB-Q cabinets and eight 
points for flying LAB-Q bass bins, all 

(11) 



Bill Turner is an expert on professional 
sound studios as well as being a re-
nowned session musician. Among his 
noteworthy accomplishments, he played lead guitar with Bill 
Haley, and most recently toured Europe with a reviva of the 
original 1954 Cornets band. He currently performs and records 
with his own band, Blue Smoke. 

Bill is equally talented as a producer in his Brooklyn, New 
York, studio, Bill Turner Productions (BTP). "Being an indepen-
dent producer, we often have to create the product on lbcation 
and many times outdoors. This is the trickiest.. .anything can 
happen outdoors. We eliminate a lot of the ' gremlins' by using 
only the parts and connectors we feel are the gest...and that 
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of which are buttressed by 52 wedge 
monitors. A Gamble EX Series console 
handles the mix, while t.c. 1128s with 
remote heads supply the EQ. 

"On an evolutionary scale, this 
system is probably a step backward 
when you consider all of the micro-
monitors and wireless in-the-ear mon-
itors in use today," Barney jokes. "Per-
haps things have gotten out of hand, 
but it's what the band wants." 

Depending on your own personal 
tastes, a portion of the monitor rig 
that may have "gotten out of hand" 
might be found at Matt Sorum's drum 
kit. "Matt performs with two 2x18 cab-

inets that ride right under his butt," 
Whelan reports. "We used a Crown 
Macro-Tech 3600VZ to drive the cab-
inets, and typically I've measured 
140dB peaks produced by the kick 
and snare drums. When Matt first tried 
out the rig, he turned to me and 
rhetorically asked: 'That's loud, isn't it?' 
To maintain uncompromised power, 
we wound up adding a specially mod-
ified version of one of TOA's L-1102 
leveler/limiters to limit the excursion 
in both boxes." 

The process of evolution is mak-
ing itself felt in the house system as 
well, as the GNR crew plan the future 
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addition of digital processing, which 
will first be used for equalization. "I'm 
a big fan of digital processing, and 
every time I've gone from using tradi-
tional crossovers to using completely 
digital crossovers I've noticed a 
tremendous amount of gain in the 
fidelity of the system," Kehrer says. 
"With digital, the high end opens up 
and becomes more transparent, and 
it's instantly audible." 

The digital processor Kehrer and 
Whelan chose to supply the system's 
crossover settings is TOA's SAORI. To 
bring the unit up to an operational 
level, Whelan and TOA's John Murray 
will use both the SAORI and a TEF 20 
analyzer to set the loudspeaker 
crossover parameters for optimum 
performance. 

"When you combine the TEF 20's 
high-resolution analysis and display 
with the SAORI's ability to quickly 
provide any combination of digital 
crossover and delay settings," says 
Murray, "you obtain a viable tool with 
vast capabilities." Working without 
the benefit of an anechoic chamber, 
the SAORI/TEF combination allows 
one to choose symmetric, asymmetric, 
or overlapping crossovers with fre-
quencies on 1/12th octave centers 
and from among eight different 
slopes. All of this, plus precision signal 
alignment between drivers, can be 
obtained in a relatively short time. 

"The resulting loudspeaker per-
formance is often superior to analog-
driven systems," Murray notes. How-
ever, he adds "this is clue to the flexi-
bility of the SAORI and the resolution 
of the TEF, not the erroneous 'lack 
of phase shift' DSP hype that is cur-
rently circulating through the industry. 
The advantages of using the SAORI or 
any DSP-based signal processor are 
found in the variety of choices 
obtained for delay times, crossover 
frequencies, and symmetric or asym-
metric crossover slopes, not in the 
device's phase characteristics." 

From a human standpoint, the 
esprit de corps that the GNR crew 
feels rivals that of soldiers in combat. 
"What we've been through has been 
intense," Kehrer says for the record. 
"This is not a normal tour, and a lot of 
guys just couldn't handle it when 
things became larger than life. For 
those of us who have made it, though, 
this is a really fine place to he."111 

Gregory DeTogne is a freelance 
writer and publicist based in the 

Chicago-land area. 
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TOUR PROFILE 

By Donny Emerick 

Spin Doctors 
FOH Engineer: 

Michelle Sabolchick 
Monitor Engineer: 

Sean Gil)lin 

I
j 13-AND-COMING FUNKADELIC rockers Spin Doctors 

and their independent audio engineer, Michelle 
Sabolchick, have been touring heavily recently, 
both supporting and reaping the success of their 
major-label debut, Pocketful of Kryptonite. With 
appearances on Saturday Night Live and the cover 
of Rolling Stone, the band's rise in popularity was 

reflected in their production gear as they criss-crossed 
the U.S. twice in increasingly large venues. 

Sabolchick's position with the band opened up after an 
associate quit midway through the Spin Doctors' summer 
'92 tour. "He started the tour, but he'd been out for about 
three years straight and didn't want to be on the road 
anymore," she explained. "He called me and said, 'I've got 

this job and I need to find a replacement.' That's how I got 
it." 

One of the few women in the professional live sound 
business. Sabolchick said, "Most of the people I deal with 
are pretty professional about it. Many people say it's neat to 
see me doing it, because there's not a lot of us. 

"On the first tour I started working with the Spin Doc-
tors, last July, we were playing mostly big clubs," she 
added. "We weren't carrying any production and were just 
using what they had when we got there. We used a lot of 
junk. The next tour we started carrying FOH and monitors, 
and we'd still advance P.A. everywhere we went. It was 
mainly an East Coast tour, so there were several sound 
companies we used as much as possible. That way we 
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Folio 

Play beyond the limit with 
Folio 4 — the console that sets new 
standards in professional PA 
mixing. Packed with features you 
only expect on an expensive 
Front-of-House console, Folio 4 is 
compact and affordable, yet offers 
you quality without compromise. 

With Folio 4 
you're investing 

in sonic 
excellence. 
Hardly 
surprising 

as it's made by 
Soundcraft, the 

people who brought 
you Folio. After 20 years 

experience in professional mixing 
our consoles are renowned among 
engineers for their audio quality. 
Folio 4 is no exception: with 
superb quality mic amps (-129dBu 
FIN) and channel isolation greater 
than 100dB you can be assured of 
a quiet, clean signal. 

And when it comes to 
features, no other console in its 

4 GROUPS 

class gives you the power of a 4 
bus group section and 20 inputs at 
mixdown. Folio 4's 12 mono 
inputs have 8 aux sends, with up 
to 3 pre fader for foldback mixes 
and 2 stereo post fader sends. If 

SPIRIT 

20 INPUTS 

you add 4 full featured stereo 
inputs, 3 band mid swept EQ, 4 
stereo returns, and dual VU and 
PPM metering you can see that 
Folio 4 offers you total creative 
control. We've even included 
individual phantom power 
switching on the 12 mono 
channels, so you can mix dynamic 
and condenser mies together. 

Ruggedly constructed to 
withstand the demands of live 
performance, Folio 4 is an ideal 
PA console for small venues and 
rehearsal rooms, or as a band's 
own personal mixer. 

Only Folio 4 can give you 
this much power at its price. 

Only Folio 4 can take you 
hi.i.orul the limit 

8 AUXILIARIES 

Soundcraft,J131 Professional, 
P.O. Box 2200. 8500 Balboa Boulevard, 
Northridge, CA 91329. U.S.A. 
Tel: 818-893 4351. Fax: 818-893 0358. 
Flashfax: 818-895 8190 

H A Harman International Company 

Folio 4 



ETA 
THE PEOPLE 

WHO KNOW POWER 
IN CONDITIONED 

POWER DISTRIBUTION 
Ere, 
MODEL 
PD320VS 

120 

MORE THAN JUST A POWER STRIP 

• SPIKE & SURGE PROTECTION 
• EMI/RFI FILTERING 
• 9 AUDIO MODELS 
• UP TO 140 AMPS 
• ALWAYS TOURING QUALITY 

• • - 

ETA LIGHTING SYSTEMS 
1716 Enterprise Parkway • Twinsburg, OH 44087 • 216-425-3388 
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BEST-SELLER 

SOUND REINFORCEMENT HANDBOOK, 2nd Ed., 
Davis (rlones•The definitive guide to live sound 
systematically examines every aspect of rein-
forcement work, from current and cables to 
speaker placement and room equalization. 
Features safety tips, troubleshooting and repair 
hints, extensive discussions of applications, 
and plenty of pointers on getting the best sound. 
©1989. 417 pp. (P) $34.95 lion #1405 

Backed by our 60-day, money-beck geematee. 

Available through 

BOOKSHELF 
TO ORDER: 

Call loll- See (800) 233-9604 or ( 510)653-3307,1e( (510) 653-5142 (credit 
cards only). or write to 6400 Hollis St.012. Emeryville, CA 94608. We gladly 
accept all major credit cards. personal checks or money orders Add $3 tor 

UPS shipping. CA and NY residents please add state sales tar 

FREE CATALOG 
of instructional books. videos, tapes and 
sounds on CD available upon request 

Completely Revised 
• in-depth info on recordable CD 
• new info on 1-bit conversion 
• preview of mini disc technology 

The Compact Disc Handbook 
2nd Edition Ken C. Pohlmann 
Hardcover $49.95 Paperback $34.95 
Item No. 1475-H Item No 1475 

A-R Editions, Inc. 

Available through MIX BOOKSHELF 
To Order: Calf toll-free 18001 233-9604, or 

15101 653-3307, fax 15101 653-5142 or write to 
6400 Hollis St. #12, Emeryville, CA 94608. 

We accept VISA, MasterCard, 
American Express, Discover credit cards, 

personal checks and money orders. 
Add $3 for shipping. CA and NY residents 

please add ,tate sales tax. 

FREE CATALOG AVAILABLE UPON REQUEST 

knew we were getting a P.A. we liked. 
"This last tour, we decided to carry 

full production," Sabolchick noted. 
"We got a good deal from the sound 
company and we could afford it, so 
we figured it was better than chancing 
it and getting stuck. It worked out 
quite well." 

Stacks and racks for the recent 
tour were provided by Fidelity Audio 
out of Virginia Beach, Va. Front-of-
house and monitor gear was supplied 
by RSA, of Long Island, N.Y. The P.A. 
consisted of EAW KF-550s and two 
Intersonics Bass Tech 7 servos. "All of 
it was Crest-powered-8001s for the 
lows and servos and 4001 for the high-
mids," Sabolchick said. 

The monitor system used custom 
enclosures built by RSA; the wedges 
and sidefills contained 12-inch speak-
ers and 2-inch horns. Monitor duties 
were handled by independent engi-
neer Sean Giblin, who uses a Sound-
craft 800B monitor desk. 

Sabolchick also used a 40-channel 
Soundcraft 800B at the FOH. "I really 
like the sound of Soundcraft boards. 
They're kind of old, can get kind of 
noisy, and they have some technical 
problems, but the EQ on them is pret-
ty nice and they sound really good," 
she said. 

"[The band) doesn't use a lot of 
effects. In my racks, I had an SPX900, 
an SPX90 and a Lexicon PCM 70," she 
added. "The only effects I ever really 
use are an autopan from the SPX900 
that I use on the bass. The drums are 
totally dry. I use a guitar reverb for 
one song. The hand is very much into 
having it sound just like it does 
onstage. I just try to duplicate what's 
coming off the stage as much as pos-
sible." 

Sabolchick described her mixing 
strategy as "just loud enough to get 
over the stage volume. I try not to 
mix so loud that it hurts, but their 
stage volume is loud. To get every-
thing in the P.A. and have a decent 
mix coming through, it's just got to be 
loud," she explained. 

One of Sabolchick's biggest chal-
lenges is making sure lead vocalist 
Chris Barron can be heard over the 
band. "I get the vocals as loud as I can 
over stage volume," she explained. 
"I mix around the vocals, because 
that's the most important thing—get 
them out front and make sure they're 
clear. Then I bring in the kick and 
bass, and the guitar comes last." 

To bring the vocals out in the mix, 
she treated them slightly differently 
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than the band's instruments. "I have 
the vocals going through two 
stereo subgroups," she explained, 
"where everything else has its own 
subgroup. I have it through two 
just to get more gain from it. Occa-
sionally I'll throw in a short delay 
or a few programs on the Lexicon 
that sound really good—not for 
effect, mainly just to help his vocals 
cut through more. Other than that, 
it's got a compressor on it, but 
that's it." 

High stage levels also led to 
some experimentation with the 
lead-vocal microphones. "We've 
gone through several," Sabolchick 
said. "We started with a Beyer M88; 
I really liked the sound of it, but it 
didn't have enough volume before 
feedback onstage for the monitor 
guy. Then we switched to the EV 
757. I'm not really crazy about the 
sound of it, but we get a lot more 
gain from it. It's working out better. 
We're still experimenting with differ-
ent microphones, so that could 
change." 

Instrument mics included a Senn-
heiser 409 and 421 for guitar cabi-
nets; a Shure SM81, a Shure Beta 57 

Band Engineer Michelle Sabo'chick 

and a variety of Sennheiser 421s, 408s 
and 409s captured the drum sounds. 
She ran the bass direct, with an addi-
tional 421 on the cabinet. 

On the agenda for Sabolchick and 
the band was a small club tour of 

Europe later in the spring. "We 
won't be carrying anything from 
the stage except some band gear," 
Sabolchick said. "Everything else 
we're going to rent once we get 
over there. We are going to be 
carrying our monitor system. RSA, 
the company supplying our moni-
tors this tour, has a system over 
there, so [the monitors are] going 
to be identical to what we have 
now. We're also going to carry our 
own mics, but the FOH and P.A. 
will be whatever we get. 

"Production-wise, we're not 
looking forward to it," she added. 
"Some of these places, it's going to 
be like going back a couple of 
years, playing these tiny clubs. We 
have no idea what kind of gear 
we'll get, and we're not expecting 
a lot in terms of production quality. 
But it's a very good move for the 
band, and there's not a lot of pres-
sure to make sure it's the best— 

it'll just be the best it can be." • 

Donny Emerick has a pockeeu'l of kryp-
tonite to go along with his beard and 
Dartmouth baseball cap. When you 
see him out at a club, buy him a beer. 

SSL EIG Console 

NEVE Console 

Digital and Analog 

America's Largest Remote Audio Truck 

REMOTE 
RECORDINGS 

13816 Sunnybrook Road 
Phoenix, MD 21131 

(410) 628-7260 
FAX: (410) 628-1977 
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TOUR PROFILE 

INXS at San Francisco's Warfield Theater, the first date of their US theater and club tour. 

By David (Rudy) Trubill 

INXS 
Sound Company: 

Showco (Dallas, TX) 
House Mixer: Benji Lefevre 
Monitor Mixer: Bernie Bemil 

System Engineer: 
David "Cowboy" Conyers 

T
HIS SUMMER FOUND more than one well-known act 
taking their show into smaller venues. One example 
was INXS, who started with a club tour of Aus-
tralia, moved up to the States for two weeks and 
then went on to Europe. These theater and club 
dates gave the band a string of high-demand, sellout 
gigs which set the stage for a possible arena leg in 

support of an upcoming record. It also gave them a chance 
to return to their roots, according to veteran house mixer 
Benji Lefevre. 
"When I did my first show with them last year, they 

had a lot of sequenced stuff and the machines ruled a lot of 
their lives. This time around, I was instrumental in trying to 
wean them off the machine, because they are really good 

players. Although what they did before was really good, I 
think it was strangling them. Obviously, there are certain 
songs where some of the sampled sounds are so familiar 
and important to the melody that you can't get away from 
them completely. But we have replaced a lot of the se-
quencing with [manually triggered sounds] rather than 
running a sequence just to do a specific part." 

"Every band starts in clubs," says Lefevre. "The differ-
ence in doing them with a band like this is that you can spec-
ify the audio exactly, whereas up-and-coming people have 
to deal with the club's in-house system. But a club is a club 
is a club. By and large, they are probably more difficult to do 
than [larger venues] because they are such weird shapes. You 
also have to involve the stage sound in your mix. It's truly a 
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TUDIO SOUND EVEN ON STAGE. 

Your mic is the only thing that 
stands between you and our audience. 
wAh a Tri-Power condenser you'll cut straight 
th-ough. Presence. Punci4 Dynamic range. 
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studio standard the world over. All protected with 
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Monitor mixer Bernie Bernil House engineer Benji Lefevre 

reinforcement of what's coming off the 
stage, rather than being a separate enti-
ty. And that's really good fun, because 
everybody has to work together; oth-
erwise, it ends up being a mess." 

Lefevre tries to keep his focus on 
music, rather than gear. "I'm not a 
super electronics technician—I can 
employ people to fix the desk if it 

goes wrong. What I like to do is draw 
a performance out of people. It helps 
to have a good technical background, 
but I do enjoy interacting with the 
musicians. That was one thing that 
the Stones really enjoyed [Lefevre 
mixed the Rolling Stones' Steel Wheels 
tour]. I told them if I was going to be 
away from my wife for a year, they'd 

aptlease,inc. 
At. 6, Box 235 • Henderson, Texas 75652 
1-(800) 637-6635 • Fax 1-(900) 657-6030 

best listen to what I've got to say." 
And they went "Great, at last some-
body is talking to us!" If someone 
wants me to shut up, just tell me and 
I will, but until then I'm going to say 
what I think." 

Not to say that Lefevre isn't a good 
listener—in person, he's extremely 
relaxed and personable. "I hope that a 
lot of what people like about what I 
do," he adds, " is the way that I work 
with every department—the lights, 
sound, the band, everybody. I think 
the sound is the most important, obvi-
ously. But I'm not afraid of the big 
picture." 

Part of that picture is monitor engi-
neer Bernie Bernil, who mans a 
maxed-out Ramsa WRS-840 monitor 
console. In addition to his regular 
work with Showco, Bernil is associat-
ed with Tennessee Concert Sound of 
Memphis. He also teaches Audio and 
Concert Production in the Commercial 
Music Program at Memphis State. 

"In a club situation, I'm only doing 
10 mixes," Bernil explains. "Three on 
the front line and stereo sidefills. A lot 
of front line is mainly for vocals, like 
for Michael Hutchence's mix—the 
only thing that goes in there is vocals. 
I rely on the sidefills and the stage 
sound. We take a lot of time adjusting 
levels because of the different-sized 
rooms we go into. It's not like an 
arena tour, where you know the 
buildings are all relatively the same 
size and type of acoustics. [On this 
tour] I find myself pulling and adding 
frequencies from venue to venue. 
Throughout the night, you will find 
me reaching for the graphic to get 
something out and just change the 
frequency points, because when it 
gets hotter, people tend to want a little 
bit more top end. 

"Especially in Australia," recalls Ber-
nil. "Those are hot and sweaty clubs! 
In one place, Benji set up the front-of-
house and then realized he was 
underneath a massive air-conditioning 
duct. In the middle of the show the 
condensation was really bad—it start-
ed pouring, so he had to get a couple 
of people to hold a space blanket 
over him, taped to the meter bridge. 
At another gig, I had to set up under 
an AC vent. So the hands came in 
with some plywood and scaffolding 
and built me a little lean-to. The band 
came in, looked at my area and 
looked at me. I just sat there and 
smiled. But I enjoyed it—now I can 
say I've done the clubs and universi-
ties down under!" • 
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Poweeful. Dependabk. 
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Audio Control Industrial 

Ad Index 

• 
0 0 u • 0 • PCA-200 

Low Frequency 
Syntneseet 

PCA-200 Low Frequency Synthesizer 

Control Your 
Bottom End 

Patented Low Frequency Control 
Complete control of low frequency. Synthesized bass frequencies 

and mix of original and enhanced signal all from front panel 

controls. Patented circuits give a more natural sound. Includes 
processor loop/sub out for more possible hookups. Unique ground 

switch with four (yep, four) optional grounding configurations. 

Write or call for literature. Send $ 1.00 for a manual. 

Audio Control industrial 
22410 70th Avenue West • Mountlake Terrace. WA 98043 

206-775-8461 • Fax 206-778-3166 
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BUY THESE BOOKS. 

PI MUSIC NUM 
NETWORKING IN THE MUSIC INDUSTRY 
By Jim Clevo & Eric Olsen. NEW! By far the most in-depth and 
comprehensive look at what really makes the music business work: 
networking. This book features over 80 interviews: everyone from 
Mike Watt to Bob Guccione Jr. gives their thoughts and advice on the 
subject. Includes information on networking through the music press, 
video, computer BBSs, music conventions, foreign music markets and 
more. From Rockpress, © 1993, 248p. $ 19.95. 

RELEASING AN INDEPENDENT RECORD 
NEW FOURTH EDITION, by Gary Hustwit. The only book published 
with the current information and contacts you need to release and 
market your own music on a national level. Gary Hustwit, formerly 
with SST Records, backs his advice with examples and directories of 
radio stations, booking agents, labels, distributors, press and more 
(over 3000 contacts in all). Make an impact with your music! From 
Rockpress, 01993, 182p. $22.95. 

aELEASING A 

,NOCRENDENT 

RECOR 

GETTING RADIO AIRPLAY 
REVISED SECOND EDITION, by Gary Hustwit. The definitive guide 
to getting your music played on college, public and commercial 
radio. Includes interviews with radio station Music Directors, record 
label promo staff, and independent artists who've done it, plus 
mailing lists for 900 stations across the U.S. and Canada. In o. on 
format selection, trade publications, more. From Rockpress, © 1993, 
1 30p. $ 19.95. 

101 WAYS TO MAKE MONEY RIGHT NOW 
IN THE MUSIC BUSINESS 

By Bob Baker. $$$$ Whether you're an aspiring musician, a music 
professional or just fascinated with the music business, you'll find 
over 101 down-to-earth, money making ideas in this book. These 
often overlooked areas can be pursued part-time for extra cash, of 
full time for an even bigger payoff. Start getting paid for your 
talents! From Rockpress, 01992, 140p. $ 14.95. 

101 
MS TO MAKE 
Ikvi[1:11 4'4 
RIGHT NUM IN THE 
MUSIC BUSINESS 
BOB BAKER 

TO ORDER: Call 1-800-233-9604 or 510-653-3307 or send check or money order to 
MIX BOOKSHELF 6400 Hollis # 12, Emeryville CA 94608. Include $ 1.50 shipping per book. CA and NY 
residents add state sales tax. Sorry, no CODs. Visa, MasterCard, Amex & Discover Card accepted. 

211M1.18.111M1 Daér 224ktOORG F.ellti 

1 800 233 9604 BOOKSHELF FM-F, 8AM-GPM. PST: 
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HEATH 
H A Harman International Company 

8760 S. Sandy Parkway — 
Sandy. Utah 84070 
Tel. (801) 566-8800, 
Fax (801) 566-7005 è I 

ing the GI.2." 
Frank Kleczewski - Conseps 

"We like the GL3 a lot, it's a 
reasonably priced board 
with a British EQ and the ," 
main to monitor func- / 
tion is extremely 
handy." 
‘1 Smith - Paragon 
Productions 

The Word Is Out 
On The GL3... ALLE 
"Every time someone has rented a GL3 from us, 
t hey've liked the console so much that they've 
wanted to buy it. They're that good." 
\ lark Herman - Hi-Tech Audio 

"The GL3 has great routing, sounds terrific and 
is an exceptional value." 
Scott Thomson - MI' Productions 

-Flexibility and the auxiliary routing 
function were the key factors in select- / 
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Th e Allen & Heath GL3 is the most flexible live con-sole on the market. Offering a unique auxiliary 
routing system, the GL3 performs as a front of house 
console or a full function monitor desk with wedge mix 
and is suitable for an array of hybrid applications. 

The GL3 offers balanced XLR inputs and outputs, 
four stetéo returns and a comprehensive input strip 
which features individual channel phantom power, 
phase reverse, PFL with LED, Mute with LED, four 
band EQ with two sweepable mids, EQ in/out switching 
and six auxiliary sends on six knobs, all configurable via 
front panel switching. Available in both 16 and 24 input 
versions, the GL3 can be expanded to accommodate up 
to 40 inputs with an optional expansion module that 
can be installed in a matter of minutes. 

The GL3 delivers the flexibility and function you 
would expect from two dedicated consoles without the 
associated cost and hassles of set up and tear down. 

Contact your Allen & Heath dealer and find out 
why GL3 is rapidly becoming the console of choice for 
live applications. 
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