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ANGELA

NOT JUST

hen we created ANGELA
ch knew she had to have

more than just good
looks. We insisted she be the
finest low-cost 24 track console
in the world. For her to achieve
this, we had to maintain total
integrity in all aspects of her
design and construction. We
refused to give her inferior
components like PC board patch
bays, ribbon connectors or an
inexpensive chassis that flexes.
Instead, we built her with the
same superior design and
manufacturing techniques found
in our M2500 and M3000 Super
Consoles...and is ANGELA
built! She has Mil-Spec Patch
Bays, a Hard-Buss Mother

R-¢/p 2 0 June 1983

ANOTH

ER PRETTY FACE

Board, Gold Pin Edge
Connectors, and her amplifiers
are 5532-4s and TLO 74s and she
has a Perfectly Rigid Carbon
Steel Chassis. Sound appealing?
To find out more about
ANGELA or to arrange a
personal demonstration, contact
us at (213) 508-9788 for the name
of your nearest AMEK dealer.

AMEK CONSOLES, Inc. U.S.A.
11540 Ventura Boulevard

Studio City, California 41604
(213) 508-9788

AMEK SYSTEMS & CONTROLS
Islington Mill James Street

Salford M3, 5SHW, England
061-834-6747

For additional information circle #1
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24 track studio —
Castle Audio (214) 242-4283

STANDARD FEATURES:

© 28 Inputs, 24 Buss, 24 Monitoring

® 6 Sends, 6 Returns

® Advanced transformerless mic
reamp very low noise, typically

<=130dB
Phantom powgr
o\l Stereo Sub-groups

® $witchable SPM VU light meters

ipply
In plage solo

' Fader/reverse

&’d’\;"'f tor section can be used for 28
'}‘{onal returns to stereo mix

‘t-; s giving total of 62 returns in

\ own mode

‘ *ne year parts and 6 month labor

nty

TIONAL FEATURES:
1 VCA Automation
e sizes up to 56 inputs

“itonal VU and Phase Meters
e R\vailable in one piece "in line” or
tpropiece “L” shaped chassis
L kate 24 Track Monitor Mixer
moutritédin producer’s desk

Dallas’s newest state-of-the-art

P
e - SEEEEUE

wamnis L TaEE e

’?ll -—4 [~ Wil

NSy 1

A -
e _.AJ:‘CTM..‘#'



LOW COST,

FULL BANDWIDTH,
HIGH PERFORMANCE,
DIGITAL DELAY.

The EFFECTRON™ II is an enhanced
EFFECTRON. We have added many features
per our customers suggestions. These fea-
tures depend on Model and Include Increased
fianging range, extemal Infinite repeat,
Increased Input range, stereo output and even
lower prices!

The EFFECTRON II series Is still the only low
cost, full bandwldth (16KHZ), high pertorm-
ance line of digital delay processors. Visit your
local dealer and check it out !

Listen and Compare . . . .

~ ADM-64
" Hanger/Doubler
- $§299°

! g ‘Npm v
¥ \‘.l

bou o e md Ve m\ w % | oy

ACTRE  (EVEL FEEDBACK -

ADM-256
V4 Second Delay

$449° ! W@ Lt

Deltalab

*Manufacturer's Suggested Retall Muslc & Electronics . . . Naturally!



Makme the Best Foen Better

Roland GR Guitar

<

Sy nelavicr 1

New Fngdand Digital Announces
Fxatime New Synctarvier [ Options

New England Digital Corporation is pleased to announce
exciting new options to be available as additions to all
Synclavier II's.

Once again, with the release of these options, New
England Digital honors its commitment to steadily up-
grade the Synclavier II.

This consistency could only be possibie from a company
whose product incorporates tremendous hardware/soft-
ware flexibility and power. The Synclavier Il has them

both!

® DIGITAL GUITAR OPTION

Guitar Players - welcome to the world of computer
music! The synthesis power, creativity and flexibility of
the Synclavier Il can now be offered to guitarists using
New England Digital's revolutionary new digital conver-
sion process. Complete access to all of Synclavier II's
capabilities, such as digital synthesis, automated music
printing and Sample-to-Disk™ are now yours. A unique
16-button LED panel attaches simply to ali Rotand GR*
guitars to allow convenient access to important
Synclavier Il real-time features. (Available August 1983)

WALALEM ML

Optional Ebony Mode! Synclavier Il Keyboard

* Roland GR is a registered trademark of Roland Corporation, Japan

Synclavier® Il is a registered trademark of New England Digital Corporation



® STEREO OPTION

Now any Synclavier It can be simply upgraded to pro-
duce fantastic live stereo results. Many elaborate stereo
control modes never before possible from any system or
recording environment come standard with Synclavier
II's new Stereo Option. Increase your Synclavier II's
sonic capabilities, plus save valuable production time
and expense by going direct from Synclavier I1's 16-track
digital recorder to 2-track tape!

©® MUSIC PRINTING “Enhanced”

In March of 1983, New England Digital released a new,
enhanced version of software for Synclavier 1I's Music
Printing Option. Now, important aspects of western
music notation such as random changes in time signa-
tures and key areas are available, along with tuplets of
any kind. Plus, you will have instantly accessible editing
capabilities along with dynamic markings to enhance
your finished complete score or individual parts (see ex-
ample below). Yes, there is an automated commercial
music printing system which is available today . . . and
WOrkS.
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Actual Music Printing Sample. Reduced

For additional information circle #2

® SAMPLE-TO-DISK “Polyphony”

The company which offered the only high fidelity sampl-
ing system worldwide with a sample rate of 50kHz, 16-bit
data conversion, and extended sampling time to Win-
chester Disk (pictured below) is planning an exciting new
enhancement for the Synclavier I's Sample-to-Disk op-
tion ... POLYPHONY. New England Digital engineers are
now working to expand the sampling capability to be
completely polyphonic. The same high-fidelity sonic
capability and high resolution presently offered will be in-
corporated. The new polyphony option promises to add
one more amazing capability to the Synclavier Il

® Z-80/C.P.M. OPTION ‘“‘Personal Computing”’

Available for all Synclavier |l systems is the convenient
Z-80/C.P.M. option. This simple retrofit option allows all
users to purchase computer industry standard C.P.M.
software programs to aid their personal or company
computing needs. Whether it is accounting, word pro-
cessing, or computer games, New Engtand Digital's
Z-80/C.P.M. adds another dimension to the remrarkable
Synclavier 1.

To New England Digital these additional options are just
steps along the path to the ultimate instrument. Some
day we believe the Synclavier 1l will be a complete music
production facility. We also know that it takes a series of
developments to achieve this goal, especially in this
highly technical field. Using New England Digital's ad-
vanced hardware and software, along with creative input
from customers, will ensure the longevity of the
Synclavier Il. We invite you to start with the best and
grow from there, as hundreds of others have! If you
haven’t heard a Synclavier Il lately, you haven't heard it
at all!

Synclavier Il Instruction Manual
A complete and descriptive Instruction Manual is available
for $85 (USA & Canada) and $100 US (elsewhere)

For more information
please call or write New England Digital Corporation
Box 546 Attn: B1
White River Junction, VT 05001
802/295-5800
or one of N.E.D.'s only
authorized distributors: New York: Digital Sound Inc
2121977-4510
Los Angeles: DJCS
213/274-8512
London: Turnkey
202-4366
Brussels: Trans European Music
569-1823
Montreal: Sound Box
\/Z 514/489-6851
HEW W, Johannesburg: Sunshine Records
new england digitai 793-2913
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— the magazine to exclusively serve the
RECORDING STUDIO and CONCERT SOUND
industries those whose work involves the
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marketable product for:

— Records and Tape
— Film

— Live Performance

— Video and Broadcast
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Hold a seasaell to your ear and hear nature's pure and
natural sound. Compare it to the final sound produced by a
Neve. You'll begin to understand why Neve is far and away
the most respected name in audie mixing.

T 1e Neve soand is so pure ard natural, one might suspect Others
that nature herseif had a hang in the design. Perhaps. circuitry,
Nbt every enzineering achievement can be explained away.
There are mysteries in nature, just as there are mysteries

Aspirc tol
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DO SOMETHING GOOD
FOR YOURSELF

The creation of the Audioarts Engineering 8X Series con-
sole marks a new turning point in the technology accessible -0
the 8, 16 and 24 track recording profession. This conso'e
series affords the features and technical excellence previous-
ly available only in larger track formats — features like three-
band sweepable frequency semi-parametric equalization, full
24 track monitoring capability, mixdown subgrouping, stereo
monitor sends, electronically balanced inputs and outputs,
truly flexible effect send and return functions. and fully modu-
lar plug-in construction.

The features don't stop here; 8X Series consoles also
include super solo sections (giving instant access to pre-
fader, post-fader and tape solo), comprehensive slate and
talkback systems, a built-in calibration oscillator, and a high
speed LED metering array in an easy-to-read meter bridge
assembly. Standard module features include XLR balanced
inputs (both mic and line), XLR balanced outputs (buss and
stereo master outs), continuously variable mic and line input
gain controls, switchable phantom power, phase reverse,
pad, 12dB/octave high pass filter. EQ bypass switch, channz|

on button (w/LED indicator), channel peak clip LED, and the
exclusive Audioarts Engineering M-104 precision coaductive
p'astic linear fader.

The 8X is an excellent choice for the small studio in need of
uograding performance or expanding format. For the large
studio the 8X is an ideal system for your Studio B or 24 track
rixdown room. Because it is compact the 8X is also ideally
suited to video and remote recording applications.

Whatever your application, the Audioarts Engineering 8X
recording console comes loaded with features previcusly not
found on medium format systems. The mixing engineer is
afforded maximum control and creative freedom. The tech-
nical excellence of this console approaches the theoretical
limits of today's technology. If you demand sonic excellence,
meticulous craftsmanship and flexible control take a good
look at the 8X.

gﬁjﬁ AUDIOARTS® ENGINEERING
= A DIVISION OF WHEATSTONE CORPORATON

e 5 COLLINS ROAD. BETHANY. CT 06525 (203} 393-0887

In stock at Professional Audio Services & Supply Company, Burbank, CA. (213-843-6320)




Every sound engineer

needs a little magic

The Ursa Major 8X32 digital reverberator puts pure
magic at vour fingertips. Touch a but ton and vou're trans-
ported to a concert hall stage. Touch another and hear
sound roll through vast, empty canvons. .\nd another, to
conjure up a bright, tight plate that adds body to brass and
drums. And then another: a larger plate, warm and beauti-
fully balanced for voices.

In fact. the 8X32 lets vou create and explore an almost
infinite universe of acoustic environments. Four pre-set
programs establish basic spatial qualities; then, the
microprocessor-hased controls allow vou to separately
fine tune all seven key reverberation parameters. For more
control, there's a full remote console. LEDs that con-
stantly display all the panel settings, and 64 registers of

non-volatile memory to preserve and recall useful set-ups.

And the 8X32's acoustic spaces sound real. Rich,
uncolored and clean—even with difficult material and
decay times as long as 20 seconds.

If vou'd like to add a little magic to vour sound, spend
some time with an 8X32. We invite vou to write us for
detailed system specifications, prices (surprisingly low).
and the name of a local Ursa Major dealer. See for vourself
what it's like to acquire powers vou once thought existed
only in your imagination.

The 8X32 DIGITAL REVERBERATOR

URSA MAJOR, Inc.

Box 18, Belmont, MA 02178 USA e Telephone (617) 489-0303
Telex: 921405 URSAMAJOR BELM

For additional information circle #4
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990

THE BEST OP-AMP

Eilectronic design by Deane Jensen,
Jensen Transformers

Packaging and production design by
John Hardy, Hardy Co.

Some of the satisfied users:
e MOBILE FIDELITY
¢ JVC CUTTING CENTER
® SUNSET SOUND., Hollywood
® SONY, Digital Audio Div
e CAPITOL RECORDS, INC

® 20TH CENTURY FOX
(Console by De Medio Engineering)

e ARMIN STEINER

e K-DISC MASTERING

* DE MEDIO ENGINEERING
* JENSEN TRANSFORMERS
* BONNEVILLE PRODS

® WFMT, Chicago

e ABC-TV

Complete specifications and
documentation available.

Msnutsctured by snd sold exclusively thru:

THE HARDY COMPANY
P.O. Box AA631
Evanston, IL 60204 USA
(312) 864-8060
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AUDIOMYTHOLOGY

from: Don Hobson,
engineering manager
KJQY-FM
San Diego, CA

I enjoved John Roberts™ article in the
Aprilissue of Re p |7 Exposing Audio
Mvthology.” page 21|, and look forward
to future discussions

On the subject of absolute polarity: 1
have had mixed results with the exper
iments I have conducted. I would agree
that when care is taken throughout all
the recording and reproduction steps,
that the effect is audible. However. one
area where absolute polarity is impor
tant. and which should be of interest. is
when an announcer (or vocalist) is hear-
ing his or her own voice on headphones
at the same time it is being broadcast or
recorded.

If the headphone polarity is reversed
in relationship to the microphone. the
voice sounds like vou are talking in a
barrel with a very*phasev” sound qual
itv. This effect is noticed only in real
time. ’lay back the same voice through
the headphones. and it is difficult to tell
adifference one way or another.

Certain radio stations which have
‘all-pass™ polarity serambling net
works 1n their audin processing have
had to resort to some sort of direct mic-
rophone audio to the headphones, in
order for the announcer to understand
himself. All other material can be moni-
tored off the air as normal.

John Roberts replies:

Thank vou for vour input; [ was not
aware of the phenomenon. | suspect
that the problem is related to the paral-
lel signal paths(conduction through the
head, and microphone/headphones),
since delay and phase shifts in parallel
paths can cause the described symp-
toms. | would like to hear of others
experiences in this situation.

M79 REPAIR UPDATE

from: Rich Houston
Rohnert Park, CA

I recently re-read the December 1980
R-e/p article on modifying the 3M M79
recorder prior to performing a
“transformer-ectomy” on a local stu-
dio’s 24-track machine. One problem
appeared that readers may be interested
to note. By including the suggested 5
kohm resistorin series with theinput|to
“mimic”’ the 10 dB voltage gain loss
caused by the input transformers, and
also increase the input impedance to 7.5
kohm], an apparent RC effect was
created in our particular case. High-
frequency response began to roll off
around 3 kHz, and wasdown 4 dB at 10

kHz. After removing the resistor, HF
response was restored. It should also be
noted that the jumpers that replace the
input transformer should be installed in
a criss-cross fashion on the PC board.

One final comment: if vou modify all
channels on the machine first and then
test the result, you'll find your spare
parts inventory increasing dramatic-
ally.

NCUS

NEW STUDIO ASSOCIATION
FORMED IN TEXAS

In reflecting the continued growth of
the audio production industry in the
region, a new alliance, known as the
Professional Audio Recording Associa-
tion of Dallas/Ft. Worth (PARA), has
organized some 90% of the area’s major
recording studios, and many related
facilities.

The purpose of PARA is to foster mut-
ual understanding and support among
members through theexchangeofideas,
experiences, and knowledge; to present
the organization as one that represents
standards of excellence to bhoth its
clients and industry peers; and to pres-
ent the organization to the business
community and the public at large as a
creditable member of the communica-
tions industry.

Newly elected officers include:
® President: Paul A. Christensen, presi-
dent of Omega Audio & Productions,
Inc., Dallas.

e Vice-President: Jim Hodges, presi-
dent, Buffalo Sound, Ft. Worth.

e Secretary: Norma Swafford, co-owner,
Edenwood Recording Studios, Dallas.
e Treasurer. l.es Studdard, general
manager, January Sound Studios,
Dallas.

Recently PARA participated in a tele-
conference with the Society of Profes-
sional Audio Recording Studios. The
New York, Atlanta, and Miami chapters
of SPARS were linked with the Dallas
chapter of PARA to discuss the subject
of Audio for Video.

PARA planstosponsor four seminars
during the year, featuring prominant
speakers on revelant industry subjects.
In addition, the Association is cooperat-
ing with other area associations, includ-
ing the Dallas Communication Council
(DCC), The Texas Association of Film
and Tape Professionals (FAFTP) and
The Texas Music Association (TMA),
the Dallas Producers Association
(DPA), and the Audio Engineering
Society.

For membership information contact
PARA, lLes Studdard, membership
chairman, 3341 Towerwood, Dallas, TX
75234.(214) 243-3735.

NEWS continues on page 122




~. .- . FIRST,AGAIN.

The pioneers of 24 track recording
make the best even better.

Less than ten years ago. MCHintroduced a radical new
concept that made other multi-track recorders obsolete.
The design was based on a totally servo controlled transport,
all new and all D.C. And it made the pioneers of 24 track
recording the most imitated designers of professional tape
recorders in the industry.

Today, independent international surveys rank MCI multi-
track recorders as the most poputar in the world. Yet MCl
continues to refine. redesign and improve its professional
fine —now adding totally new audio electronies for the
future. Contact your nearest Sony/MC1 Professional Audio
dealer for details. And demand the best. Demand MCLL

For information regarding surveys contact: Professional

Audio Products. Sony Communications Products Company.
Sony Drive. Park Ridge. New Jersey 07636,

SONY.

1983 Sony Carp. ol Ameticis, Soany s o registered trademark of the Sony Carp.
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EXPOSING AUDIO MYTHOLOGY

Laying to Rest ... or at least exposing the false premises
upon which they are based . . . some of the Pro-Audio
Industry’s more obvious “Old Wives Tales”

bv - John Roberts

wr)

[ n the first part of this issue’s

l column on digital audio. | would
¢ ) like to look at some of the design
parameters for digital technologyv, and
try to explain how theyv are decided.
While there will not be a single set of
correct solutions to the digital dilemma,
there will be different optimum com-
promises for different applications. In
part two, I'll be considering the “new”
RIAA replay KQ curve: more on that
later

THE DIGITAL TRADEOFFS

If there's a myth to punecture about
Digital Audio, it would be that digital
often is considered to be a"nocomprom-
1se svstem.” Since an analog waveform
1s quantitized along the amplitude axis,
and sampled along the time axis. the
only time the digital output will exactl/v
equaltheanaloginputisforavery large
number of bits, and an infinite sam-
pling rate. What we actually get when
reconstructing  an analog waveform

from digital data is a smoothed stair
step approximation of the original: the
fineness of those stair steps determines
how ¢lose the digital reproduction
comes to the real thing.

Compromise #1: The number of
bits. It could be argued that analog sig-
nals are not reallv continuous. but
rather the combined effect of a very
large number of discrete electrons flow-
ing through a circuit. If, ‘rom hasic
physics theory, a one-ampere current
flow equals 6.24 x 10" ¢lectrons per
second, then | milliamyp for 20 microse-
conds (equivalent to a 3 kHzsampling
rate) will represent the flhyw et 1.25 % 10!
electrons. To describe that with single-
electron resoluiion woul 1 require a dig-
ttal word 37 bits long! If nstead we
choose the dyvaamic range of human
hearing to detine the absolute. we end
up with a somewhat saner word length
of 20 bits (which represenis 120 dB,
since each additional bit inrreases the
available dvnamic range by 6 dB).

While there is not much debate that 20
bits is more than enough (27" quantums;
1.048 million discrete levels), there is lit-
tle agreement as to the acceptable min
tmum number of hits. I'm sure everv
designer would love to spec in a 20-bit
parameter for digital svstems: however.
he'd soon be looking for another job!
First of all, the state-of-the-art in audio
speed analog-to-digital converters isn’t
anvwhere near 20 bits; and if it could be
done it would probably cost an arm and
two legs.

So what weend up with is a price per-
formance tradeoff. How many bits can
we afford? And will anvbody buy it at
that price? For that reason “consumer”
manufacturers have been pushing for
1-bit standards (81 dB dvnamic range),
while the professionals have settled on
16-bit (96 dB theoretical) as the present
SOTA. Note: There is a lot of less than
16-bit “pro” equipment out there, most
with some form of compansion noise
reduction. (‘I'he problems encountered of
which has noise reduction will be the
subject of another column). The bit Tev
els we have to work with aredictated by
cost considerations. [f XYZ. Inc..wer:2to
come out with a $2.25 18-bit analog-to-
digital converter there would be a stam-
pede. But for now we must makedowith
14-and 16-bit svstems.

Compromise #2: Sampling Fre-
queney. To a lesser degree. sampl ng
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frequency also is driven by cost consid-
erations. although not quite as hard.
Once again there is no debate that sam-
pling at 100 kHz would be wonderful.
However, 1t would take twice as much
memory (or tape, or whatever) to store
the same signal as a svstem using a 40
kHZ sampling rate. Although the price
of memory has come down guite a bit
during recent times (thanks to the blos-
soming market for personal computers).
itis still a factor in low-cost digital pro-
ducts. After all, how would vou like vour
“long-playing” digital wacker to only
play for five minutes? There are other
factors influencing the choice of a sam-
pling frequency standard, including

A/ D conversion speed, and compatabil-

ity with existing high-bandwidth stor-
age mediums, such as videocassette.
Thanks toinfermation theory we can
define an absolute lower I'mit for the
sampling frequency: " You must take at
least two samples per cycle to recover a
given frequency component.” As will be
well-known to R-e p readers. this rela-
tionship is known as the Nvquist Theo-
rem, and simply predicts a sampling
frequency of two times the highest fre-
quency of interest. The sampling fre-
quency question is further complicated.
however, by a phenomenon known as
“aliasing.” Signals that happen to be
more than one half the sampling fre
quency don't just disappear: instead

they beat against the sampling fre
quency. and pop up as some new fre.
quency.(lForexample. a 20 kHz signalin
asystem sampled at 32 kHz would reap-
pear as a 12 kHz “phantom™ signal.)
While this may be interesting perhaps
for some special effects. it's not too
musical.

And this leads into our third com
promise, which is socloselv linked to the
second that we should call it Comprom
ise #2000 Anti-aliasing filters. To avoid
contaminating the signal with those
nasty “aliases,” we must filter the
imcoming signal sharply above the
bandwidth of interest. Since real-world
filters don't roll-off like the proverbial
brick wall. we must allow a guard band
between the passband and Nyvquist
limit (half the sampling frequency). To
achieve the maximum bandwidth for a
given sampling rate. or to get the min-
imum sampling rate for a given band-
width. the anti-aliasing tilters must be

steep, and usually are realized by
ading multiple-pole filter sections.

Beciuse it is impossible to “stop
band™ filter a signal without causing
phase shift and other effects in the
passband, these anti-alias filters can
have a significant eftect on the final
resu.t. [ suspect the major audible dif-
ference between todav’s better digital
svstems is related to the design of these
filters. (See reference #2 for further

comment on the audibility of anu
aliasing filters.) It should also be noted
that the signal must pass through
another lowpass filter after the 1) A, to
smooth out the stair steps into a econtin-
uous waveform. Phase and amplitude
ervors produced by this filter will add to
those of the anti-alias filter:

Higher sampling rates enable simpler
anti-aliasing filters for two reasons.
Firstlyv. the significant audio band
width stops somewhere around 20 kHz,
allowing a wider guard band between
passhand and Nyvquist limit (as sam
phing rates are pushed above 40 kHz). In
other words. the wider the guard band.
the milder the roll-off needed for a given
attenuation. Secondly, the higher the
Nvquist limit the less natural energy
there is to filter out. If the sampling tre
quency was highenough. there wouldn't
even need to be anti-alias filters (except
perhaps to keep out high-frequency gar-
bage like bias or multiplex noise).

Well, I hopel have adequately defined
the questions faced by todav’s digital
designer: how many bits. how many
samples. and how much filtering? Now |
would like to hear vour comments as to
how well digitalis working. or not work
ing, for vou in the practical reality of a
recording or produetion studio.

There is another interesting method
for digitizing signals, called Delta Mod
ulation. Instead of quanitizing an

Technieal data available on request.

Professional Sound & Communications

TOA Electronics, Inc., 480 Carton Court In Canado: TOA Electronics, Inc., 10712-181 Street
South &an Francisco. CA 94080 (415) 5882538  Edmonton, Alberta T5S 1K8 (403) 489-5511

© 1983, TOA Electronics. Inc.
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amplitude sample to 12 or 16 bits 45
thousand times a second — as with tra-
ditional PCM techniques — Delta Mod-
ulation digitizes the ditference between
the input signal and an internally gen-
erated approximation to one bit (that's
right, one hit), at sampling rates on the
order of 800 kHz. | For a tull description
of the various torms of Delta Modula-
tion, see Richard De Freitas’ guest edi-
torial, “Delta Modulation —Fact from
Fiction,” published in the February
1983 issue — kd.|

While it is a little difficult to try and
compare Delta Modulation with PCM
techniques, 1t 1s Interesting to note that

R-e/p 16 O June 1953

because of its high sampling rates, the
former does not suffer from the typical
Nyquist-related problems. As usual you
don’t get something for nothing, how-
ever. In certa.n designs, because of
sampling-rate imitations, Delta Modu-
lation can suffer from a poor high-
frequency headroom characteristic
(slope overload), and an undesirable
quantization spectrum. (dbx has made
some interesting improvements to the
state of Delta Modulation; see reference
3)

While it ts possible to process and
operate on a Delta Modulated signal in
the digital domain. it becomes much
more complicated because of the analog
processing placed around the Delta

Modulator circuit to make the resultant
audio suitable for professional applica-
tions (such as companding noise reduc-
tion). This lack of easy manipulation in
the digital domain possibly makes
Delta Modulator designs less powerful
than PCM for the studio of the future.
However, it does offer great potential for
todayv’s self-contained equipment
(analog-in/ analog-out).

Reading for Extra Credit
1. “The Digital Recording Science,” by
Daniel Gravereaux; R-e p December
1980, page 44.
2. “Time Correction of Anti-Aliasing
Filters Used in Digital Audio Systems,”
by John Meyer; AES Preprint #1911
(E-7).
. “The dbx Model 700 Digital Audio
Processor; Design Parameters and Sys-
tems Implementation,” by Robert W.
Adams; R-e/p October 1982, page 150.
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THE “NEW" RIAA PLAYBACK
EQUALIZATION CURVE

I have noticed from manufacturers’
advertising (mostly relating to broad-
cast phono pre-amps) that there seems
to be a serious misunderstanding about
the actual RIAA playback equalization
standard. While the RIAA specs the
playback EQ as three time constants
(75, 318, and 3,180 microseconds) from
20 Hz to 20 kHz, several manufacturers
have added a fourth time constant of
7.95 milliseconds (-3 dB at 20 Hz). A
broadcast consultant’s newsletter even
went as far as to publish this new "“sup-
posedly” RIAA spec with values to 0.1
dB all the way down to 2 Hz!

This was indeed news to the RIAA,
since it hasn’tchanged the specification
in years. What these manufacturers and
thatunlucky newsletter have latched on
to is an [EC (International Electro
technical Commission) bulletin issued
in late "77 or '78, proposing a 7.95 mil-
lisecond, playback-only rolloff. For
whatever reason, the RIAA declined
this proposed change and restated its
original three time constants over a 20
Hz to 20 kHz range (as specified in Bul-
letin E-1, dated November 1978). Prior to
1978 the RIAA curve was only specified
from 30 Hz to 15 kHaz.

Since the RIAA doesn’t spec (or care
about) the response below 20 Hz, the
only conflict between the two curves is
at 20 Hz and the octave or two above.

Why the Fuss?

From my experience with phono pre-
amplifier design, I can readily appre-
ciate the logic of the IEC proposal. After
the oil price shocks of the early Seven-
ties, the decline in record-pressing qual-
ity seemed to accelerate, with truly flat
records becoming the exception to the
rule. Add to this the availability of
higher compliance phono cartridges,
wide-range speaker systems, and DC-
coupled power amps (for all that DC
music), and you’ve got potential prob-
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lems down in the infrasonic end of the
frequency range.

On a properly set up turntable, the
tonearm/cartridge mechanical reson-
ance will fall within the8 to 10 Hz range,
with warp energy peaking in the 2 to 3
Hz region. Since most single-stage pre-
amps rely upon a blocking capacitor to
reduce DC offset errors (Figure 1), thisis
an ideal place to roll off the gain, There
is a problem with doing that, however,
since it is virtually impossible to ensure
a flat response at 20 Hz, and have any
usable attenuation down at the 5 Hz
region where warp energy becomes pro-
blematie. To incorporate the IEC pole
the RC network in Figure 1 must be
tuned for 7.95 milliseconds (-3 dB at 20
Hz) and, presto, you've got 12 dB of
attenuation at & Hz (but at the cost of
being down 1 dB at 40 Hz; -3 dB at 20
Hz).

How Does It Sound?

Since | am able to switch between
RIAA and [EC replay EQ on my refer-
ence pre-amp (there being an additional
-12.dB per octave roll-off filter below 10
Hz) I have been able to monitor and
compare many commercial pressings
with both equalizations,

On most records the [EC position
sounds better. On the few classical and
even fewer pop rock that have any
extreme low-bass information the [EC

+
150P | _
47K
RIAA
R
RXC=7.95ms for IEC
> RX CY)7.95ms for RIAA

Figure 1: Single-stage Phono Pre-Amp

position sounds “tighter,” however
slightly diminished.

Since | have made such a stink in the
past about using vague words to des-
cribe sound quality (see my column in
the April issue on Audio Terminology),
let me try to define what [ mean by
“tighter” bass. Tight bass, and it's
opposite terms " flabby™ or“sloppy,” isa
function of the attack and decay of low-
frequency sounds. For example, a tight
bass sound would have a quick attack
and aquick decay, while the sloppy bass
may overshoot or lag on attack, and
tend to overhang or decay too slowly.

While a simple one-pole roll-off filter
shouldn’t affect the dynamices of a sig-
nal, my listening room is a classic case
of having too much powerin too small of

a room. With the turntable only three
feet from one of the speakers, | expect
the [EC pole was supressing some low-
level acoustic feedback. Which tells me
two things: first, the [EC pole can be
useful in some real-world applications:
and. secondly. [ should put my listening
room in order.

While it would be wonderful for the
RIAA to adopt the 7.9 millisecond time
constant as a record/plavback charac-
teristic, it is not likely to happen. The
errors introduced by using the 7.95 mil-
lisecond constant as a single-ended roll
off(as proposed by the [EC) appearto be
acceptable, and are probably preferable
in mid-fi and some professional applica-
tions (like discotheques, where high
SPIL. and acoustic feedback could be
problematical). As elegant as the 7.95
millisecond rolloff may be for the mass
market, it just doesn’t cut it for reference
pre-amps. After all, yvou can’t be RIAA
+0.1 dB, and -3 dB at 20 Hz at the same
time!

As usual [ invite other opinions on
this matter; write me care of the R-¢/p
office.

Incidentally., vou can determine
which equalization curve your pre-amp
is designed for by using an oscillator
and a wideband AC voltmeter. Apply a
very low-level 1 kHz signal to the pre-
amp input. (The signal will be on the
order of a few millivolts, so use a-40 dB
pad if you have one.) Adjust the input
level until you read -10 dB (ref: 0.7746

' The unequalled
equalizer.
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crossover.
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Not all equalizers are created equal. You know that
from experience. So do we. Our years of parametric
design experience let us build so much performance
and versatility into our 672A (mono) and 674A
(stereo) graphic/parametric equalizers that Modern
Recording & Music (October, 1981) described the
674A as *. . .the most powerful equalizing tool for
pro audio work that | have yet to come across’.

They clearly appreciated the versatility and func-
tionality of eight bands of EQ with fully adjustable
center frequency and bandwidth, plus the availability
of 12dB/octave highpass and lowpass filters to limit
signal bandwidth or to serve as a full electronic

No matter what your application—production, pro-

gram shaping, room tuning, reinforcement work, or

clean-up chores—you can count on Orban’s heavy-

duty professional construction and equally profes-

sional documentation and service. Find out why the

Orban 672A/674A’s are truly the *‘un-equalled equalizers”
Orban Associates Inc. 645 Bryant Street

Ol‘bﬂﬂ San Francisco, CA 94107 (415) 957-1067
TLX: 17-1480
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Why Beyer microphones give you more extraordinary

performance for the most ordinary applications.

Bever M 88

There are other microphone
alternatives when high
sound pressure is a factor.

As Sennheiser claims, the MD 421
undoubtedly stands up to extremely
high decibel levels and has other
features that have contributed to
its popularity. But if you're already
using the MD 421 to mike loud
instruments or voices, we suggest
that you investigate the Beyer M 88.

The Beyer Dynamic M 88's
frequency response (30 to 20,000 Hz)
enhances your ability to capture the
true personality(including exaggerated
transients) of bass drums, amplified
instruments and self-indulgent lead
vocalists.

The Beyer M 88 features a matte
black, chromium-plated brass
case for the ultimate in structural
integrity. Beyer microphones are
designed for specific recording and
sound reinforcement applications.

The Dynamic Decision

*Dacumentation supporting specific comparative clmms avarlable upon reguest,
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When you need a rugged and
versatile microphone,
consider the alternatives.

For over 10 years, engineers have
used mics like Shure's SM57 for the
widest variety of applications in the
studio. And we feel that one of the
main reasons more engineers don't
use the Beyer M 201 in this context
is simply because they don't know
about it. Those who have tried
it in the full gamut of recording
situations have discovered how it can
distinguish itself when miking
anything from vocals to acoustic
guitar to tom toms.

The M 201's Hyper-Cardioid
pattern means that you get focussed,
accurate reproduction. Its wide
and smooth frequency response
{40 to 18,000 Hz) provides excellent
definition for the greatest number
of possible recording and sound
reinforcement situations.

Each Beyer Dynamic microphone
has its own custom-designed element
to optimize the mic's performance for
its intended use.
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Beyer M 201

Beyer M 160

You may not always need a
condenser microphone for
“critical” recording applications.

Some engineers prefer condenser
microphones like the AKG C 414
to accurately capture the subtle
nuances of a violin or acoustic piano.
But should you have to deal with
the complexity of a condenser system
every time this kind of situation
comes up!

The Beyer Dynamic M 160
teatures a double-ribbon element
for the unique transparency of
sound image that ribbon mics are
known for. While its performance is
comparable to the finest condenser
microphones, the M 160’s compact
size and ingenious design offers
significant practical advantages for
critical applications.

Beyer Dynamic microphones offer
state-of-the-design technology and
precision German craftsmanship for
the full spectrum of recording and
sound reinforcement applications.

beyerdynamic))))

Beyer Dynamic, Inc. 5-05 Burns Avenue, Hicksville, New York 11801 (516)935-8000
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volts) at the pre-amp output (245 milli-
volts AC). Now change the oscillator
frequency from 1 kHz to 20 Hz without
changing the oscillator level. You will
now read a much larger voltage at the
pre-amp output. A level of +9.3 dB, or
2.25 VAC, will indicate true RIAA
response, while an output of +6.3 dB, or
1.6 VAC will indicate IEC response.
(The accompanying table provides
comparisons for frequencies between 2
Hz and 20 kHz.)

COMPARISON OF IEC AND RIAA

REPLAY EQ CURVES
Frequency IEC RIAA

20 kHz 19.6 19.60
16 kHz 17.7 17.70
8 kHz 11.9 1191
4 kHz 6.6 6.64
2 kHz 2.6 2.61
1 kHz 0.00 0.00
400 Hz +3.8 +3.81
200 Hz +8.2 +8.22
100 Hz +12.9 +13.11
50 Hz +16.3 +16.96
30 Hz +18.61
31.5Hz +17.0

20 Hz +16.3 +19.30
10 Hz +12.8 *

5Hz +7.6 *

2 Hz 0.2 *

*Note: the RIAA curve is not defined
below 20 Hz.

If you measure something higher or
lower than these two figures, it’s proba-
bly a good idea to check some of the
other frequencies to the RIAA EQ table.
If vour pre-amp is more than a small
fraction of a dB from the specification
between, say, 200 Hz to 10 kHz, you
should tweak it up, or ship it out.

A word of caution: Many meters are
not sufficiently accurate to a small frac-
tion of a dB, especially when switching
between ranges. If enough K-e/p read-
ers are interested, I'll offer a circuit for
an inverse RIAA network that will sim-
plify such measurements. (The circuit
attenuates and pre-amphasizes the sig-
nal from the oscillator to look like it was
coming from a record.)

INDUSTRY
INVENTIVENESS
IN THE EIGHTIES

— A Profile of
Synthesizer Player
and Studio Owner,

BRUCE LOWE

by James Riordan

All of us are aware of the many
changes currently happening within
the record industry. Without becoming
too immersed with the myriad of differ-
ent views regarding the causes and
solutions to the contemporary slump in
record sales, I think most of us can agree

on at least two major points. The first is
that as an industry, we grew too fast;
and the second is that the current
market conditions are forcing new, and
more substantial, practices within our
business. In short, the recording indus-
try is growing up. The industry, of
course, will survive and grow both in
sales and good business sense, but what
of the individuals caught by this sudden
burst of adolescent awkwardness? How
are they surviving the transition?
Necessity, it is often said, is the
mother of invention, and the key to sur-
vival in today's record industry is
inventiveness. The purpose of this new
columnistoexaminethe background of
individuals who have rolled with the

changes and continued to prosper, in
the hope that a lot can be learnt from
their experiences. However, this column
is not going to focus on the recognized
leaders of the industry because, in most
cases, they are too well shielded to feel
the necessity that produces the inven-
tion. Instead, I intend to throw a spo-
tlight on several career professionals
who, K-e p feels, have applied a new
approach, or discovered a more precise
direction to use their talents. I would
like to encourage those of you who feel
vou have something unique to share
through this column to write me, care of
the magazine, with a brief description of
vour experiences and ideas.

Many of these short articles will dis-

SYSTEM
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cuss two of the best known methods for
coping with economic upheaval: Diver-
sification, and Specialization. Put
simply, diversification can be explained
in terms of concentrating on new and
additional directions for one’s talent to
produce earning power, while speciali-
zation often is referred to in terms of
concentrating on a specific talent, or
area of career interest. The former gen-
erally increases income by providing
more opportunities to work, and the lat-
ter by increasing one's fee for the same
type of work because of your additional
expertise. Specialization in the record-
ing industry also can mean additional
work opportunities by cutting down on
one’s competition; i.e., becoming an
expert in a particular area, so that you
are only competing for jobs with a very
few others. A good example of diversifi-
caiton would be the case of a recording
studio that gears up to do commercials
and film sound post-production, to make
up for less album recording revenue. An
example of specialization would be the
recording studio that purchases some
advanced SMPTE timecode equipment,
in order to handle some of the more dif-
ficult audio/video synchronization
work that the majority of studios cur-
rently are unable to attempt.

While diversification and specializa-
tion seem to be at opposite ends of the
spectrum, in regards to a method of

approaching one’s career occasionally
they can work together. The subject of
this first column, electronic music spe-
cialist and multi-keyboardist Bruce
Lowe, tllustrates the application of both
methods with a respectable degree of
success. Most of these profiles will be
with individuals who are either a mas-
ter of diversification, or a master of spe-
cialization. From all appearences, Lowe
seems to be a master of both.

Bruce Lowe started out playing key-
boards and guitar in his native Ohio,
and eventually concentrated on piano
at Ohio State University. Working his
way through college at a music store he
became exposed to synthesizers for the
first time, an instrument that would
later result in his working with Stevie
Wonder, Andre Crouch, The Commo-
dores, Michael Jackson, and many
others.

“The synthesizer opened up a whole
new range of possibilities in the way
that [ approached my career,” he
recalls. “It gave me new freedoms in
that [ soon learned that I could dupli-
cate other instrument sounds with my
synthesizer. | no longer had to put up
with the difficulty of getting plavers
together, because | had an orchestra at
my fingertips.”

Diversification
Seizing upon this freedom as a
method of developing faster, Lowe
threw himself into two areas simultane-

BRUCE LOWE

ously: synthesizers, and home studios.
Building up the quality of his home
recording equipment, and improving
his technique in procedures such as
track bouncing. allowed him to lay
down enough synthesizer tracks to
duplicate an entire musical ensemble.
This required that he learn synthesizer
programming in depth, and here we
come to his first area of specialization.

“l had gone from taking electronic
music classes to teaching them, but
there was so much to learn about pro-
gramming, and very few places to learn
it at the time,” he concedes. “A real
break for me in this area came when |
became one of only six people chosen to

" “The Professional’s Choice!”

Creative Versatility at a Price You Can Afford!

L —

Transparent Aural Integrity like no other console in its class . . .
listen to the sonic excellence of the Audioarts R-16, 16-track
recording console at our fully operational hands-on demo facility.

e R e L S Pre ﬂ soconal Audic Soreices
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Solo switch w/LED, Electronically bal-
anced line in, Transformer balanced micin,

Conductive plastic faders, EQ bypass

(+16 dB), 4 effects sends (3 pre-post select-
IN BURBANK NTY
switch, High pass filter switch, 20 dB pad N

able), 10 buss assign (LT, RT, 1-8), Mute &
CALL 213-843-6320 CALL 1-805-496-2969

switch, Phase switch, Direct outputs.
\ 99 East Magnolia B Suite 215 B Burbank, California 91502
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The EV SH15-2 Speaker System

The all-new EV SH15-2 horn-loaded, two-way
speaker system is America’s answer to the Yamaha
4115. It’s loaded for full-range. high-output wction.
And we mean action. The SHI5-2 is capable of filling
the air with a solid, audience-rousing 120 dB. And
with an ctficiency that is unmatched by most com-
parably-sized systems.

The high frequency section of
the SHI5-2 uses an EV DH12)2
driver coupled to an
HR-Series Constant
Directivity™ horn
to give you a full
90 x 40 degree
coverage pattern.
This means that
virtually every
scat in the house is the
best seat in the house. (When
every scat’s the best seat, it helps
all the seats get filled.)

The low frequency section of the SH15-2 fea-
tures a 15-inch speaker mounted in a vented horn
enclosure. This offers the double advantage of wide
frequency response and low distortion, plus the
“blow-them-away’ sound pressure levels that make
vour audience want to stay tor all your music, for all
your action.

ITFILLS
THE AIR WITH MUSIC,
THE SEATS WITH PEOPLE,

AND THE HOUSE WITH
APPLAUSE.

And if the excitement and the action get tough,
the EV SHI5-2 is built to take it. Like all EV speaker
systems, the SH15-2 comes packaged in a rugged
% -inch cabinet, covered in spill-proof, scratch-
proof, stain-proof black vinyl trimmed with an edge-
protecting aluminum frame.

Whatever vour sound, whatever your music,
whatever vour action, catch the EV SHIS-2 inaction
at vour nearest Electro-Voice dealer. Hear for vourscelf
how it outpertforms the Yamaha 4115
and the rest of the competition as
well. And while
vou're there, be sure
to check out EV’s

full family of

“Sound in Ac-

tion’’ systems

and equipment,
from mikes to
monitors and every-
thing in between. Or write to us
directly for a tree copy of our
brochure, “Instruments and
Sound Reinforcement Systems.” Electro-Voice, Inc.
600 Cecil Street, Buchanan, M1 49107.

Ey EleclroVoice

SOUND IN ACTION™

§

[
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INDUSTRY INVENTIVENESS
work with Alan R. Pearlman. the
founder of ARP Electronies Corp, They
offeredd an intensive training course in
Boston, where evervone shared pro-
gramming ideas and patches. We
learned how to interface various kev-
boards and new devices for an entire
month, and they paid for everyvthing.”

Beeoming an expert in synthesizer
programming paid off handsomely for
Lowe. After graduating from Ohio
State, he relocated to the Los Angeles
area, i.nd before long wound up working
with Stevie Wonder. "He was looking
for someone to program his synthesiz-
ers, do special effects, and computer

programming for his album, The Secret
Life of Plants. Usually we worked
together six davs a week. He wanted cer-
tain sounds, and I would try to program
them.”

By concentrating on his craft Lowe
had become a recognized expert in a rel-
atively short time. His specialization
produced results, but when the music
industry began tightening its belt, Lowe
learned to diversify his talents into
other areas.

“As a programmer [ can do sounds for
video games, pinball games, and a
whole variety of film sound effects,” he
offers, "Most of the ‘laser shots, trains.
planes, helicopters, and gunfire effects
that vou hearin films are done with syn-
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thesizers. You can also do sounds like
leaves rustling. or footsteps in a tunnel.
You can also digitally record a natural
sound, and store it into a computer
memory to play back through vour syn-
thesizer. If  was going to do something
like a bumble bee, | would store the
sound and then play it back on the key-
board, resulting in the bumble bee actu-
ally singing in time and in pitch!”

Svynthesizer programmers who also
play the instrument are even paid dou-
ble scale for studio work: one scale as a
player, and the other as a programmer.
Performing live opens up more oppor-
tunities and as an accomplished key-
boardist Lowe performs regularly with
artists such as Andre Crouch. *We had
three keyboard plavers with Andre. One
was an acoustic piano player, and one
plaved a Rhodes and a Hammond
Organ. [ plaved all the synthesizers. My
job was to learn all the synthesizer and
orchestral arrangements from Andre's
albums so that [ could reproduce them
live.”

Currently, Lowe has in his collection
of synthesizers an Oberheim OB-8 4-and
8-voice Modular System, a pair of ARP
2600s. Oberheim Digital Sequencer and
DMX Drum Machine, ARP Axxe, Mello-
tron, and ARP Pro-Soloist. An Apple [+
computer can be used tolink the various
kevboards and sequencers.

Demo Sessions

Lowe’s considerable attention to
home-recording techniques also has led
tosubstantialincome as a producer and
studio owner. "I've been producing
demos for about seven vears. | kept
upgrading my recording equipment
with good outhoard gear and better mix-
ing consoles. It makes a lot of sense,
especially in these times, to demo a pro-
ject on four or eight tracks, even if vou
havetostack them so that vou can geta
real sense of direction when recording
the master. ['ve done a lot of demos in
my studio for songwriters and groups to
get them ready for a master, besides a
lot of work that is strictly geared as a
demo to shop for a recording deal.

“Of course, yvou can’t make as much
money producing a demo as vou can a
master, but it makes for a great way to
fill in those down times with a good
income. Producing demos is also a good
way to discover new talent that vou
might want to later record in a master
situation.”

His home studio also allows Lowe to
experiment with a lot of tape effects, and
record his own songs while playing
most of the instruments. He uses the
studio often to develop material for his
band, Himalaya, which currently is
recording an album project.

Control-room equipment at Lowe’s
demo studio includes a four-track rig
(Tascam Model 5 mixer and Model 44
multitrack), and a separate eight-track
system (custom 248 console and Otari
MX-5050 MkIID. Monitoring is handled
by JBL and Yamaha NS-100 speakers
driven by SAE and BGW amplifiers.

... concluded on page 130 -
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e 2 quality, they are inherent in every tape recorder we engineer.
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designed to easily interface with any SMPTE-based video editing
system, machine controller or synchronizer. _ ¢
Once again, we've advanced the industry’s most advanced e
recorders. And, kept the same dedication to the craftsmanship
we've always had. -
From our hands to yours, the new MTR-90 Series Il recorders are engineered
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R-e/p (Robert Carr): Throughout vour
career you've produced, engineered ses-
sions, and worked in A&R. Are vou just
engineering now. or still doing projects
in other capacities?

Al Schmitt: Basically I'm just engi-
neering, but I'll do some production if
it’s a project I'm really into. I usually
like to produce something that's differ-
ent and unique, like the Jefferson Air-
plane, Al Jarreau, and Jackson Brown
sessions. But I don’t do production as
much anymore.
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I've found that it's awfully difficult to
engineer and produce at the same time,
at least for me. [ tried that with Al Jar-
reau’s fourth album [Fly Home], but
there were just too many things to con-
centrate on. I'd be trving to focus on
getting a sound right, and I'd miss
something else. So | ended up hiring
Hank Cicalo to engineer for me.

Doing both simultaneously could
work, but it depends on the artist. If it’s
a group, and you have somebody from
the group sitting in the control room

L, SCHWITT

with you who can be aware of the feel, or
whatever, it helps a great deal. But
doing both by myself is too difficult for
me anymore.

R-¢/p (Robert Carr): Going to the other
extreme, what’s it like working with
Toto, where everyone in the group is the
producer?

Al Schmitt: Toto is great to work with.
Whoever writes the tune seems to be the
one that's mostly in charge of what's
going on. David Paich wrote most of the

Photography by Kathy Cotter
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For three years now, the SCM 762 multitrack from Yet you can still buy the SCM 760 for less than you'd
Soundcraft has been in a field on its own. pay for a second hand model of any other multitrack.
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the same Soundcraft quality, and for anything like
our price. S
So it was up to us to improve on our own standards. Oun Cra
Like fitting the interchangeable 16/24 track headblock
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Jessie Henderson Chief Engineer 3
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A new digital effects processor that does it alll
Long delays you've always wanted; 2.4 seconds, 4.8
seconds with memory option.

Fast-tracking delay-time display. The PCM-42's
crystal-based timer accurately tracks all changes in delay
times, including time-modulation sweeps.

Metronome/clock that can be programmed to
exact predetermined -
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Additional features such as footpedal contro
full 16 kHz bandwidth . . . versatile audio paid:m?.\t,
Envelope Follower . , . you have a system capable of
musical enhancements and effects you never had bﬁfore
Inthe recording studio . . . onstage . . . at the mix-
ing board . . . in the broadcasting booth ) pk wherever
sound is of the essence, you can count on the PCM-42,
newest member of Lexicon’s PCM family.
Please write for detailed information and
specifications.
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material on Toto IV, so he basically did
most of the producing, along with Jeff
[Porcaro]. But [guitarist Steve]
Lukather had a tremendous amount of
input on his own ballads. For the indi-
vidual performances, like guitar solos or
piznasolos, it was pretty much left up to
the individual player.

R-e/p (Robert Carr): Everybody moni-
tors themselves?

Al Schmitt: Pretty much so, with input
from evervbody else. They're such great
pros. That’s another aspect to consider.
Engineers who are just starting out
usually work with musicians who also
are just starting out. So it's tough for a
voung engineer to get a good drum
sound on adrummer whodoesn'thavea
good-sounding set of drums, or doesn’t
have them tuned right. If youcan't geta
good sound on Jeff Porcaro, you're in
trouble. The same with Steve Gadd or
John Robinson; any of the big session
players. Once an engineer becomes
established, and begins working with
the better musicians, the job becomes a
lot easier.

These guys play in the studio every-
day — they know what their instru-
ments should sound like. The first time
the group runs down a tune, I'll stay in
the studio, and listen so I know exactly
what they sound like live. Then when I
go into the control room I have a refer-
ence to work with, and it’s just a matter
of trying to get in the control room what
I heard in the studio.

A lot of engineers have their own
drum sound that goes from record to
record, no matter who the drummer is. [
don’thave an “Al Schmitt drum sound.”
I try to capture the sound of the
drummer in the studio.

Another thing: some engineers screw
around for three hours trying to get a
sound on something. I don’t know of
any album that’s ever sold because of a
drum sound. I thinkif the*feel’ is there,
that’s what is important.

R-e/p: Do you have a technique for get-
ting the bass guitar and kick drum
sounds to blend, and still stay separate?
AS: If it sounds like they’re muddying
together, I'll try moving mikes on the
kick, and maybe changing the EQ justa
touch to get the parts to fall right. But,
again,if you're working with good play-
ers, you usually don’t have that prob-
lem. They can adjust immediately to
what's happening in the earphones.

The players are your greatest allies. If
you have a good rapport with the guys,
they’ll do almost anything you ask,
especially if they know you're trying to
give them a good record. But nine times
out of ten, you don’t have to ask; they're
always looking to see if everything is
alright.

Once [the musicians] trust you, and
they know they don’t have to worry
about what’s happening in the control
room, there’s a whole diffferent rela-
tionship between the engineer and
players. The musicians can concentrate
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on their parts. If the drummer is worry-
ing about the sound of his drums, it has
to take away from the performance.

Over the years, you build up a reputa-
tion as an engineer. The musicians who
have worked with me know they don't
have to deal with the sound. And I
always ask them if everything is
alright, and whether there is something
I can do to make them more comforta-
ble. I value their opinion.

Some engineers get their sound, and
don't give a damn what the musician
thinks. You tend to get a little friction
there. The last thing you want is for the
musicians not to like you when you’re
trying torecord; you've got to have them
on your side. You are all there for the
same reason — to get this record to
sound good, and to get the “feeling.”
The musician is the guy who’s going to
do it for you, so you need ‘him on your
side.

R-e/p: Doesn’t that tension in the studio
often show up on the record?

AS: I've seen it happen; situations
where the drums or bass sounds bad,
and the musician, after a while, doesn’t
giveadamn. At first, he’strying toget a
good sound, but the engineer maybe
can'tdo anything to help him, ordoesn’t
know how to help him. Then, all of a
sudden, the player doesn’t care any
more. He can’t fight four or five hours
straight trying to get the sound. If the
engineer can't do it by then, he's in
trouble.

I've got to tell you, as fast as you can
put something down on tape and play it
back for the guys — even if you know it’s
not right — they’ll hear it and adjust
themselves so the second take clicks
into place.

R-e/p: That makes your job a lot easier,
too.
AS: It sure does. I don’t care who they

are, nobody wants to fool around in the
studio spending an hour, two hours . ..
I've heard of guys spending four or five
hours trying to get a drum sound. By
then, it's time to go home and come back
the next day. Everybody’s burned out.

I try to get my sounds and balances
while the band is running through the
tune the first time. Then we're ready to
put one on tape so they can come in and
listen right away. It shouldn’t take more
than 20 minutes.

R-e/p: Have you done a lot of jingle work
during your career? It sounds like that
was a big part of your background.
AS: Yes. That was years ago, back in
New York, but I haven't done jingle
work in ages. When I first started mak-
ing records, everything was monaural,
and all the parts were done at one time.
So you had to get your sounds quick. We
used to complete three or four tunes in
three hours. One album with Ray Cha-
rles and Betty Carter took 6% hours.
And that was with an orchestra. We'd
go direct-to-mono and direct-to-two-
track. Attheend of theday, the producer
would give me the sequence, we'd
arrange the tunes in order, and the
album would be finished. It was great.
The first studio I worked at didn't
have a tape machine. We'd record on
16-inch transcription disks with two or
three cuts on aside at33-1/3 RPM. I had
to be extremely careful of my levels, or
during playback the needle would skip
all over the place. It was great school-
ing, becauseitreally helped me keep my
balances and levels together. I had to
blend everything at one time, so I
learned quickly how to put a horn sec-
tion together, or how to balance violins,
violas, and celli.

R-e/p: What is your technique for mik-
ing strings?
AS: When I do a large string section, [
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RECOLLECTIONS OF JAPANESE SESSIONS

Over the last few years, trade with Japan has escalated to phenomenal proportions.
While much of the flow is from East to West, in the form of cars, cameras, state-of-the-art
audio and video technology, musical instruments, and a myriad of electronic gadgets and
gizmos, the demand for American music in Japan remains practically insatiable.

Al Schmitt has had the opportunity to work in Japan, as well as engineer some sessions
in the U.S. for distribution in that island country. The point of departure for the following
conversation centered on a comparison of the two recording worlds.

“Many Japanese producers come to the United States,” he offers, “primarily because
they want to use the musicians and the engineers that
are here. It's kind of a selling point, too. For some
reason, engineers are a lot more famous in Japan than
here in the States. When | was over there,  would get
people coming up to me asking for my autograph, or
too sign albums. One guy pushed an album toward
me, and | asked him, ‘Where the heck did you get
this?’ It was some obscure album that I'd almost for-
gotten about. | think they sold about 20 copies, but it
was one of his favorite albums!

“I think the biggest problemin Japan at this point is
experience, in terms of how to record. | just did a project for distribution in Japan, and one
guy paid his own way over here just to watch me mix. What a great compliment.

“From what lunderstand, the Japanese spend most of their time mixing. Studio time is a
lot more expensive for recording than it is for mixing down, so they try to get the recording
done quickly. That translates into recording instruments really tight and then, in the mix,
trying to get the open sound that I get from recording techniques. When I recorded there, |
worked in two studios. One was really tiny, and the monitoring system was a bit strange.
Luckily I had brought a reference tape with me. I knew what it was supposed to sound like,
and was able to adjust the monitors accordingly.

“The second studio had everything — great equipment, great microphones, large
rooms, and a good monitoring system. I could make some great records there. But, again,
the biggest problem for the Japanese engineers is how to mike things. I'd be doing a
session, and when I'd get up from the board to take a break, there must have been 20 quys
there with cameras snapping pictures of the board to get the EQ settings, and everything
else. They shoot the mike set-ups, measure the heights of the overhead microphones from
the cymbals, and so on. They’d write all the numbers down as if that was the answer. ‘Al has
the mike eight feet from here, so if we put it eight feet away it's going to sound the same.’
Well, the next time it could be 7% feet, or 8% feet — it depends on your ear. I'm sure when
one of those guys did a session, he had the mikes exactly where I did, and if it didn’t sound
the same he probably couldn’t figure out why it wouldn't work.

“I think the Japanese should send more of their engineers over here to learn our
techniques. Or, better yet, hire some of the American engineers to go over there and give
classes on mike techniques and mixing. That's really all they lack.

“Also the players are not as mature, which is understandable in a young industry. A
drummer over there may play like [session percussionist] Steve Gadd, or be influenced by
him, but probably wouldn’t have his drums sounding like Gadd’s. That will give the
engineer trouble, too, when he's trying to get the tracks to sound right. If the tom is boomy
inthe studio, it's going to be boomy on the tape. Then when the drummer hears it back, he
goes into the studio and spends 10 minutes hitting the drum trying to get it to sound right. [
can’t stand that . . . it drives me crazy. And | won’t go out and help a drummer tune his
drums. You can really dig yourself into a hole there.

“Idon’t want you to think it was a bad experience. | had a good time. I'm looking forward
to going back again.”

Turning to sessions recorded in the States for release in Japan, Schmitt recalls a recent
tracking date at Sunset Sound Recorders, Hollywood, with a band called Charizma. “We
had two drummers, Carlos Vega and Jeff Procaro,” he remembers. “Lenny Castro on
percussion, David Paich on acoustic piano, David Garfield played Rhodes, Neil Larson on
organ, Dean Parks and Steve Lukather on guitars. Dean Cortez played bass, and Ernie
Watts and Tom Scott saxes. One more guy played a Steinerphone, an electronic wood-
wind, sort of like a Lyricon. We did it all live — no overdubs; live solos. Everybody went for
it. We did it in 10 minutes. The sound was there; it was just a matter of doing the take. We
video-taped it, too. You don’t get too many opportunities to do that anymore.

“Miking was conventional, with close mikes on the drums and a couple of room mikes. |
had the two saxes in a booth. They were isolated, but they could see out. The Leslie for the
[Hammond] B-3 was isolated in a room. Everything else was out in the main studio:
acoustic piano, two drummers. Both of them used a full set, and Jeff also had Simmons
[electric] toms that went direct. Rhodes and bass direct, too. Guitar amps were goboed off.
Once we locked it in, it was great. When you get that caliber of musicians together, each
guy stimulates the next. Everybody plays up to their full potential. And I got off on the
energy, too.

R-¢/p 300 June 1983

open up the mikes all the way around,
and get all the room[ambience| I can. |
go for the leakage among the sections,
s0 the violins aren’t coming from one
direetion, the violas from another, and
the celli from another. | want eveything
to blend. Omnidirectional mikes give
me that.

R-¢/p: You're talking about all the mic-
rophones being omnis, not just the room
mikes?

AS: Right. For example: Capitol [Stu-
dios, Hollywood| has about 15 [Neu-
mann] U-67s. I put them all up for com-
poser/conductor Claus Ogerman’s
recordings | for example, Citvscape and
Gate of Dreams — Ed.). Every micro-
phone was open all the way around
lomnidirectional|, and up about 15 feet
above the strings.

Claus has so much eontrol over the
orchestra. He'll listen to the first play-
back,and if he wants a little more of the
violas in one section, and a little more
celliin another, he won't ask me to dig
for those things. He'll tell the viola sec-
tion: **Listen, on this bar | want you to
come out a little more.”” I leave every-
thing set the same way, and that makes
a big difference.

R-e/p: I assume that vou'd record a
string section the same way regardless
of whether it's foran orchestral piece, or
as background for a rock group?

AS: Pretty much. Unless somebody’s
got a certain sound they’re looking for.
If there’s six violins and they want a
really “present” sound, of course I'll
bring the microphones in. That’s a mat-
ter of the arranger’s interpretation. Or
the producer may want a certain effect.
But, in general, you try to keep it the
same,

R-e/p: Would you still use omnidirec-
tional mikes if you were coming in close
to the string instruments?

AS: lalwaysdo.Idid a session at Sound
Labs [Hollywood] with 12 violins. The
ceiling is not very high, but I had two
microphones about a foot below the ceil-
ing, and open all the way around. | was
amazed at how great they sounded —the
concert master, and everybody else who
came in the control room, had their
mouth open. It’s a wooden room, and we
got the slap offthe ceiling into the back-
side of the mike. I was amazed.

R-e¢/p: Having recorded such a diverse
collection of musical styles and combi-
nationsof instruments, do you approach
each session a bit differently?

AS: It's a different approach as far as
the set-ups are concerned. If it’s a full
40-piece orchestra, you don’t want a
really tight, small rhythm-section
sound. You want the rhythm section to
be open and airy, too. A lot of times I'll
use a stereo mike on the overhead drums
for a little room ambience. And depend-
ingon howl wantthattoblend with the
restofthe orchestra...Inother words,if
I'm overdubbing a 40-piece orchestra to
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a rock, rhythm track — or any rhythm
track for that matter — I want the two
recordings to sound like they were done
at the same time — like the drums were
leaking into the strings. I don’t wantthe
strings to sound like they're coming
fromall over the place, and thedrumsto
be concentrated to a particular spot. I’ll
keep the ambience recording on a
separate track, and blend in however
much I need to make the drums and
strings match.

R-e/p: Going to the other extreme, let'’s
consider the Bill Evans Trio, and the
album You Must Believe in Spring, pro-
duced by Helen Keane and Tommy
LiPuma. That session didn't have a
condensed sound to it, either; it was very
open.

AS: Right. I had a stereo mike on the
drums about 10 or 12 feet over the kit,
and one mike each on the kick and snare
— just four mikes on the drums. I had
three microphones about five feet from
the piano, and a stereo mike about 15
feet away.

R-e/p: Were the players isolated, or
spread out from each other?

AS: The players were real close. We
tried to get that “trio” sound. We didn't
worry about the bass or drums leaking
into the piano, or piano into the drum
mikes, and so on. We tried to achieve
that [leakage]. Once we locked in the
sounds, we recorded one tune and
brought the group intothe control room.
After they knew what it sounded like, it
was simple. I could have sat back, put
my feet up on the console, and just taped
it. They produced their own dynamics.
The album took about four days.

Somebody like Bill [Evans] is amaz-
ing. The grand piano sounded so great
when we started to record, but there
were just a few of the notes that were a
little louder than the others. After play-
ing for a while, he learned which notes
rang out, and would play those softer.
All of a sudden the piano sounded even
and balanced, where before certain
notes were sticking out. Instead of try-
ing to equalize a little more bottom from
the piano, he’d play the bottom a little
harder to even it out.

Those are things that most musicians
don’t think about doing. But when
you’re working with these kinds of pros,
it makes the job a lot easier.

R-e/p: Didn’t you have to worry about
the phasing effect of all the piano mic-
rophones being so close together?

AS: You'll get some phasing, but that’s
natural. The leakage is what makes the
record sound good. Instead of living this
big, open piano sound, and a tight, little
drum sound, it sounded like a.trio. They
were sitting right next to each other.
The drummer could have reached out
and touched Bill; that's how close they
were. It works.

R-e/p: Eddie Gomez’ bass sound on the
song “Sometime Ago” from You Must
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“The players are your best
allies. If you have a good rap-
port with the guys, they’ll do
anything you ask, especially if
you’re trying to give them a
good record.”
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Believe in Spring was very distinctive.
It was an upright bass, but the sound
was so punchy, almost like an electric
bass.

AS: Gomez has a great bass sound. We
had it wired with a pickup, and took it
direct as well as through his amp with a
mike in front of his instrument.

R-e/p: So you actually had three lines
coming into the board from the upright
bass?

AS: Right.I used aNeumann 47 tubeon
the bass itself, aimed towards the mid-
dle of the f-hole, and about a foot in front
(primarily for arco passages); a direct
box for the direct signal; and a Neu-
mann U-67 about a foot away from the

front of the amp. It was a small amp
with not very much bass[output], so we
got a lot of top-end from there.

R-e/p: On several of your recordings, the
bass sound just jumps out of the record.
Not that it was unbalanced, but it has
such a “life” to it. Like on the Claus
Ogerman piece, ““Time Passed
Autumn,” from the Gate of Dreams. In
fact, the whole album had such a
smooth, natural ambience to it.

AS: You'retalking about what we did in
Studio A at Capitol Records [Holly-
wood]. That room has such a marvelous
sound, especially for strings. The room
has a very even decay, and one of the
greatest live echo chambers. I just love
it, because it's so natural sounding. It’s
great on vocals, too.

R-e/p: You touched up the strings with
the live echo chamber?
AS: Alittle. And also at Capitol, in par-
ticular, where the ceiling is so high, we
put a stereo mike about 35 feet up in the
air, so it would catch the ambient sound
as it bounced off the ceiling.

When [ have an opportunity to work
in a room like that, I try to take advan-
tage of the acoustics as much as I can.

R-e/p: Well, the bass on “Time Passed
Autumn’ certainly has a smooth
ambience sound to it.

AS: It's partly the echo chamber, and
partly leakage from the other instru-
ments. We did most of those tracks live.
The player was Chuck Domanico.

R-e/p: Just one bass player? It sounded
like a section.

AS: He's another guy with a big, fat
sound, yet it has a punch to it that
doesn’t take up all the space, like a bass
sometimes can. He knows what his
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instrument should sound like. After the
first playback, he automatically adjusts
his playing technique. Sometimes it’s
just a matter of how hard he's playing,
or the articulation.

R-e p: We talked earlier about handling
a big orchestra, and a small jazz trio.
When youwork with a group like Toto, 1
assume those sessions involve a lot of
overdub work?

AS: Actually, we did that album [ Toto
IV] at Sunset Sound Studios [Holly-
wood|. All the tracks were live. We
recorded drums, percussion, acoustic
piano, bass, and guitar all at one time.
“Rosanna” was a‘‘second take.” We did
it in about an hour and 20 minutes.
While they were running it down, | was
getting the sounds. The band came in
after the first playback, did another
take, and that was it. In fact, [ think we
did nine tracks in seven days, although
we didn’t use all those nine tunes. The
whole project just locked in.

R-e/p: How do you feel about the
adverse publicity that talks about the
Toto IV album being so “slick?”

AS: [t doesn’t bother me, because that's
the sound that was there. The band was
well-rehearsed. They had plaved
together for quite a while, and that’s the
way it came out. We didn’t spend time
trying to get it to sound “slick.” Every-
thing just came together.

There were really no overdubs. |Bas-
sist David] Hungate might have
punched in a note or two. The leads, or
some parts where [guitarist Steve)
Lukather wanted to play harmony with
himself, were overdubbed of course. But,
basically the rhythm guitar and piano
were all donelive with bass, drums, and
percussion.

R-e/p: How were the clectric guitar
tracks recorded?

AS: Lukather uses two amps in stereo.
He just tweaks one amp, and then the
other, until he gets exactly what he's
looking for. 1 don’t have todo much to it.
Lukather and the rest of the players
come in the control room and listen to
their own instruments on the first play-
back, to make sure they're sounding
right. Lukather will tell me, “Maybe a
little echo here,” or “Brighten it a little
here.”” Just so we’re both on the same
wavelength. Very rarely do you ever get
into battles with guys like this, because
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they all have such great taste, and they
know what they want.

Sometimes ['ll get players who want
all bass. They tell me to turn it up, and
|as aresult]therest of the tracks start to
wash out. So [ have to draw the line
sometimes. But the members of Toto are
such good studio players, [ never worry
about that.

We'll put most of the effects on during
the mix, when there’s time to play with
them ... maybe just a little echo on the
track during the session, so everybody
knows it's going to be there in the mix.
But they all realize that it’s not neces-
sarily the same echo that’s going to be
on the final | mix]; it’s just a guide.

R-e/p: How do you achieve so much sus-
tain on the guitar. Is that done live in
the studio, or through some outboard
effects?
AS: It's pretty much live, except for a
little echo we add during the solos. He
basically gets that sound, and I record
it. [f [add2dB at 10 kHz, that’s about it.
All the sound is taken right from the
amps, although sometimes we'll record
direct for a certain kind of sound. But
that’s rare. The amps vary from tune to
tune, depending on what sound he
wants. They may be small, or they
might be Marshalls stacked up in the
room,

R-e/p: How do you record the amp
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stack?
AS: [ may put a mike {dynamic model,
such asaShure SM-57| about five feet in
front of the amp, and then a second one
|omnidirectional patterned Neumann
U-87, AKG C451 or C452] about 30 feet
back to pick up the room. When he
cranks it up, [ get a blend from both
microphones. [ don't go any closer than
five feet, because there’s too much power
there, and the mike may fold up. I'll
open the farthest mike first, and then
gradually bring in the closer mike until [
get the right amount of presence. The
farthest microphone gives me the big
room sound, and the closer mike adds
the “punch” and definition.

When I'm doing an overdub, and am
not worried about leakage comingin the
back of the microphone, I like to have
the distant mike open all the way
around, even though the sound is only
coming from the amp. That pattern
tends to provide more of the slapback
from the room coming in the backside of
the mike, and seems to make the
instruments sound bigger.

[t's like the PZM concept, except bet-
ter. When I was working at the Power
Stationin New York a few years ago, the
[Crown] PZMs had just come out. We
tried them on everything. We'd put one
up everytime we'd record an instrument,
in every place we could think of. We
didn’t waste time doing it; we'd just put

U47 - DI
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ROOM AND MICROPHONE LAYOUT FOR
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TASCAM'’s M-50 is the compact 12x8x8 mixing
console audio production professionals have
been iooking for. With its multiple inputs per
channel, plus assignable submixes and monitor
sections, you get the flexibility to get the job done
in ail production modes—record, overdub and
remix or assembly.

By including direct boxes to accept instrument
inputs, phono pre-amps for replaying effects
library or reference disks and stereo solo
“in place” permitting monitoring of individual
channels or whole portions of a mix, you get what
you need. High performance functions as
standard equipment.

The M-50 is reliable and fast, with extremely
flexible signal routing. A valuable asset to the ad
agency production room, the small video
production/post-production company, the
multi-media production facility, and in many other
applications.

Because the M-50 includes Solo and PFL,
multiple auxiliary mixes, plus balanced and
unbalanced inputs and outputs, it is also well
suited to final film assembly, small club PA.,
and broadcast with clean feeds provided.

TASCAM’s extensive design and
manufacturing experience in professional
recording equipment made it possible to create
the M-50. Compact and affordable, this modular
8-track mixer is within the reach of any serious
professional.

For additional information, see your TASCAM
dealer, or write TASCAM Production Products,
7733 Telegraph Road, Montebello, CA 90640,
(213) 726-0303.

Copyright 1983—TEAC Corporation of America
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TEAC Production Products
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MORE RECORDING STUDIOS
USE CROWN MONITOR AMPS
THAN ANY OTHER BRAND.

If you're going for gold, you've They know they’ll get the
got to have the best — the best clearest highs, the most accu-
talent, the best writing, the rate mid-range, the most solid
best equipment. You'll leave lows with Crown amps.
nothing to chance. Sonic accuracy has always
That’s why most studio been the first goal — and the
professionals choose Crown hallmark — of Crown engineer-
monitor amplifiers. ing. Crown amps are powerful,

but never at the loss of sonic
accuracy. Crown amps are
reliable, but our first concern
IS Sonic accuracy.

Crown amps will never get
in the way of the music. With
Crown, you’ll know for sure
when you’ve got a gold.

*See Billboand’s International Reconding

C r 0 w n Equipment & Studio Directory. 1982-1983.
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up the PZM as a spare with the regular
mike, and A/B’d them while the band
ran down the song.

R-e/p: Did you put them on a larger sur-
face or backing plate, the way the
manufacturer recommends?

AS: We tried everything, but they never
worked for me. Some guys[ mount) them
on the wall behind the drummer, and
they get a good sound. It just never
worked for me.

I'm really a microphone freak. Any-
time there's something new coming out,
Iloveto putitup and tryit.I'd like totry
those new [Isomax] mikes by Country-
ryan.

R-¢/ p: Before we get too far off track,
what kind of mikes would you use on
small guitar amps?

AS: 1 think I used[AKG] C451s. I try to
use good, clean condensers as much as |
can. Sometimes we'll use one mike on
oneamp, and another mike on the other.
Those are run to separate tracks in ste-
reo, of course, and placed left and right
in the mix.

Which brings up an interesting point
about placement in the mix. Sometimes,
when you bring up the guitar, for
instance, on the left side, it may not
sound [correct]. But if you move it to the
other side, without changing anything
else, all of a sudden there's a certain
clarity. Maybe something on the left
was getting in the way at that point. Or
taking away a certain frequency when
you move it to the right gives it that
clarity.

R-e/p: Is the guitar a mono source, or
stereo?

AS: Could be either one. If it's stereo,
you're just flipping it back and forth. If
it’s a mono guitar track, you're moving
the guitar from one side {of the mix] to
the other, or maybe just bringing the
stereo in a little closer together.

R-e/p: Was the bass on those Toto ses-
sions recorded in the same way as the
guitar?

AS: The bass was recorded both
through an amp, and direct. We had a
Sennheiser421 at least a foot away from
the bassamp.[David] Hungateissuch a
marvelous player that all I had to do
was bring the faders up. When we mix, |
use basically the direct sound, and add a
little of the amp sound just to get a bit of
the room.

R-e/p: There were a lot of pops and
thumbing on the bass part to
“Rosanna.” Did you need much limiting
or compressing to combat the tran-
stents, and control the levels?

AS: No, Irarely ever uselimiting on the
bass. But if the guy has the levels all
over the place, then sometimes I might
have to add like 2 dB of compression or
something, just to help it along. A lot of
guys use filters on the direct bass: they’ll
cutoffthelow-end, or whatever. I rarely
do. Maybe just a little equalization, like

NACHAEL BRECER

“I try to get my sounds and
balances while the band is
running through the tune the
first time . . . it shouldn’t take
more than 20 minutes.”

a2 dB boost at 3 kHz, and another 2 dB
at 10 kHz.

I dothe same with the kick drum: 2dB
at 10 kHz. It gives the sound a little
“edge.” And maybe 2 dB at 15 kHz for
the vocal. You don’t particularly hear it,
in the sense that it changes the voice,
but it seems togive the voice alittle edge
ontop...some air.

R-e/p: Do you usually gobo the bass
from the rest of the band?

AS: The bass was isolated, and so were
the rhythm-guitar amps. The amps were
in the same room as the rest of the band,
but we set flats between them, and
sometimes even between the stereo gui-
tar amps, which might be only two feet
apart. We'd run a gobo down the center
to stop some of the leakage between
them, so we'd get a little more clarity.
We might put delay on one guitar amp
and not the other.

The members of self-contained groups
usually know what they want ahead of
time. By talking to them up front, you
know how toset them up. It's important,
I've found, to keep the musicians close to
each other in the studio. The music
sounds better, because the musicians
can hear beter, and adjust to the room.

Some engineers tend to separate the
players in order to get more separation
on the tracks. But guys tend to play dif-
ferently, even if they have headphones
on. It may be psychological, but they
play louder when they are further away
from each othr. By moving them closer
together, they play a little softer, and
you get a tighter, punchier sound.

We did the percussion live on the Toto
dates, with the conga player [Lennie
Castro] almost in Jeff's lap. They were
right next to each other and there were
no flats in between. Jeff was up on a
riser about a foot-and-a-half high. When
they were fooling around together with-
out headphones, they could hear each
other really well during the run-down.

When they put the headphones on, they
played the same. That subtlety shows
up in the music. The music breathes bet-
ter; the dynamics are better.

R-e/p: What were your choice of mikes
for the piano?

AS: The microphone choices vary. |
may use an | AKG] C414 on the low-end,
and a C451 on top, or two 414s or two
251s; maybe something like a U-67 on
the low-end, and another mike on top. It
depends on the player, the piano, the
style of the music. Sometimes during
playback I'll go out in the studio and
switch mikes quickly, because it's just
notright forme. The present sound may
be acceptable to the players and pro-
ducer, but I'll know the sound is st:ll just
a bit off, and I'll go with another micro-
phone, or movethe mike just aninch one
way or the other. Those minor adjust-
ments can make all the differencein the
world.

It's just a matter of experience —
knowing the mikes, the players, etc. I've
used a certain microphone[Sony C-500]
on Jeff Porcaro’s snare. He told me he
wouldn't let anyone put one there,
because he doesn’t like them. But he
never questions it when I do, because |
can get a good sound with it.

R-e/p: The vocals on “*Rosanna” sound
really tight and clean. Did vou use any
outboard effects on the vocals, maybe
double- or triple-track the background?
AS:As far as effects, there might have
been some delay, echo, maybe DDL or
Harmonizer here or there. But only
enough to “‘perk” up the track. It's not a
totally natural sound — just a little
touch added to it to give it some quality,
but not overwhelming.

There was some doubling. In a few
cases, we'd get one chorus down,
transfer it to another tape machines,
and then fly it back a smidge out of sync
with the first one. It gave the overall
track a unique sound. Sometimes we'd
fly the whole vocal section in to different
parts of the song, so we wouldn’t have to
do the chorus over again'

R-e/ p: Did you use SMPTE timecode, or
some kind of sync tone?

AS: Just trial and error. We transferred
the background parts to two tracks of a
four-track machine, and puncheditin at
the right time. Actually, with a lot of
help from David Leonard and David
Paich, it went pretty fast.

R-e/p: How do you perceive your mix
visually or aurally?
AS: It’s alittle bit of both. When I record
drums, I set them up as though I was
playing the kit, so the high-hat is
always on the left, and the snare is cen-
tered a little to the left. It always
bothered me to turn them around, as
though I was in front of the kit. That's
just the way I learned.

Mixingis like a puzzle — trying to put
all the parts together in the right place
so it sounds natural. Again I use very
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little limiting, because I like to keep the
dvnamics natural. I'll use a limiter if
somebodyv wants an effect to squash
something. But.in general, [ don'ttry to
level it all out so that everything is even
all the wayv across.

Horns are a good example. If the
horns are playving loud, they should be
loud. and soft parts should be soft. Too
many guys make the mistake of trving
to keep it even all the time. You lose the
dynamics and the feel.

K-e p: What mikes do you prefer for
horns:

AS: [ use stereo mikes, For the Toto ses-
sions, [ started with a stereo mike about
10 or 12 feet back — that’s the mike [
opened first to get my big room sound.

o

Then I added the mikes on the individ-
ual sections, gradually getting my pres-
ence. There was one U-47 on the two
trumpets, maybe five feet in front, and
one U-47 about three or four feetin front
of the one trombone. | used three U-87s
on the three saxes, open all the way
around so | could get some leakage hack
and forth. The individual sax miking
gives me the definition

R-e p: That’s interesting. Most engi-
neers close-mike saxes with a cardioid
pattern rather than omnidrrectional.
AS: Right. I try to back them off a little
bit. If there’s twoor three saxes, thealto
can leak into the tenor and vise versa.
The ambience seems to open up the
sound more.
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Next time vou're overdubbing a gui
tar, or something, try putting up a mike
in the cardioid position. Then flip it to
omnidirectional, and the difference is
amazing — the sound just opens up. The
cardioid pattern has the back blocked
off. Opening up the back of the mike
seems to let the sound follow through
the mike.

Sometimes the weirdest things work
for me. I learned a long timeagothat the
first place I go is to the exact opposite of
what I normally think would work, and
that’s the answer.,

R-e. p: On a few of your projects, you've
come in half way through to do over-
dubs, or maybe just mix. Is there ever
the chance of getting fouled up, because
vou have no control over what’s been
done before vou stepped in?

AS: You can, but if you're following an
exceptionally good engineer, like l.ee
Herschberg, who did the basics for the
Yellowjackets album, or Bill Schnee, or
Hank Cicalo, | know the tracks are
going to sound good. Sometimes engi-
neers work a little bit harder if they
know someone else is going to be using
thetracks. Thesounds may be alittle bit
different than what you would have
done taste-wise, butin those cases justa
touch of equalization will put it where
vou want it, Usually you don’t need any
EQ.

R-e/p: So the track sheets vou get have
onlythetrack assignmentsonthemand
no EQ settings?

AS: Right. That's pretty much left up to
the next engineer. Or the producer, like
Tommy L.iPuma, knows what he wants.
He’ll tell me to bring the kick up a little;
make something a little brighter, more
punch, or whatever. Besides, a different
room or hoard would change the EQ set-
tings anyway. You really have to
depend on vour ears.

R-e/p: Is there a procedure you may go
through to check out the tapes, or pre-
pare for the session with a partially
completed project?

AS: I always try to get to the studio
early, and find out what tune they're
going to work on. [f someone elsedid the
basic tracks, [ put that tape up and
listen to each track individually. Then I
try to put together an earphone mix that
will be suitable for what they’re over-
dubbing. Plus, I get a mix for myselfso [
can add echo, or take things off, and get
a chance to fool around with it even
while they're overdubbing. It's basi-
cally learning the tracks.

Then when it comes time to do the
final mix, I'll know exactly what [ want
to do. I make mental notes of what to
pull out, what to boost when, and so on.
If you're working with a dynamite pro-
ducer, and it sounds good when they
walk in, that’s all that counts. Unless
there’'s something they particularly
want changed, they’ll leave you alone.
They rely on you, so you've got to be
prepared. anm
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STUDIO PRACTICE

A SYSTEMATIC APPROACH
TO THE DESIGN AND
PLANNING OF A STUDIO
MAINTENANCE SHOP

by Roman Olearczuk

or a recording or production stu-
dio, maintenance is a lot like
insurance —you hope you’ll
never need it, but when you do, it's good
to know that you're covered! But, just
like insurance, your maintenance “cov-
erage’’ is only as good as the policy you
adopt. With that analogy in mind, this
article will present the following gen-
eral considerations for planning and
implementing a well-organized mainte-
nance shop:
e Maintenance site selection
e Shop layout
® Selection of shop furniture
e Test equipment choices
e Information gathering
e Parts inventory systems
e Daily maintenance routines
These topics, to be discussed at length
later in the article, will provide techni-
cal personnel and also studio manage-
ment with a practical guide that can be
used to improve any existing mainte-
nance organization.

Selecting a Suitable Location

From this writer’s experience at least,
maintenance shop locations always
seem to be an afterthought. The shop
usually winds up in the last available
space in the building, often crammed in
with a tape library, supply depot, or
along the way to some other unattrac-
tive office utility. The location and
“look’” of the technical workspace
should reflect the attitude of the studio
totoday’sdemanding and awareclients.
A toprecording engineer simply will not
buy the studio manager’s sales pitch
about‘“nostudiodown-time” ifhesees a
disorganized, disheveled, and poorly-
equipped hole-in-the-wall shop. In addi-
tion, thereis a good chance that a quali-
fied technical engineer will make a fast
exit out the back door as soon as another
job offer promises him better surround-
ings and more money. The prudent stu-
dio owner, therefore, would be sure to
reap the benefits from both satisfied
clients and happy employees, once a
maintenance site has been profession-
ally chosen and pleasantly appointed.
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The following suggestions are a
checklist of desireable features to incor-
porate into a technical workspace site:
e A central shop location, preferably on
the same floor level as the studios. Such
a site aids in fast response and ease of
equipment serviced remotely from the
control room.
® Access to the shop should be through
wide doorways with easy approaches to
studio control rooms. Doorway thre-
sholds should be flat, and there should
be no stips between all service areas.

e A Minimum “comfortable’” shop area,
for one or two people, should be approx-
imately 144 square feet (possibly a 12-by
12-foot room shell without any furni-
ture). By the time a bench, desk,
cabinets, and other equipment are
added, this room size is on the verge of
giving a technician claustrophobia.
Add an additional minimum space of
100 square feet for each additional
employee (over two) working in the
room at the same time,

e The room also should be well lit and
well ventilated. The walls ahd floor
should be light colored, which can be
extremely helpful when small parts are
lost. Also, a flat floor covering helps
when heavy tape machines have to be
moved about.

e The maintenance site should notbean
accessway to tape libraries, restrooms,
and other parts of the building. Con-
stant interruption by wandering clients
and office personnel will only hamper
repair time during any critical down-
time situations. If the room has to be
shared, consider partitioning the unde-
sirable area away from the shop space.
o If needed to protect shop equipment
inventory, consider controlling the shop
entrance with a self-closing door and
combination lock (electronic or mechan-
ical). Such security still provides a fast
access, yet is quite useful during those
hectic sessions where there is a lot of
studio traffic present.

Shop Layout and Furniture
Once a location has been chosen, a
preliminary layout of the shop can be

done to explore alternate furniture
placements. A simple overhead scale
drawing of the floor plan showing the
wall boundaries and entrances of the
room can be drawn on grid paper, and
placed underneath a plastic sheet. Next,
scale pieces of the proposed furniture
(i.e., desk, bench, shelves, etc.) can be
drawn on an adhesive-backed paper,
such as Scotch Post-It note pads, and
then cut and placed on to the plastic
sheet. In this way a variety of room
plans can be tried until the ideal furni-
ture setting is found. This exercise, for
example, can lead tothe conclusion that
maybe a bigger room is needed, or per-
haps custom shelving may be a
requirement in order to maximize exist-
ing wall space.In any event, a little time
spent with these paper renditions of
shop furniture will provide you with the
best solution for .your own individual
shop requirements, with the least
amount of time and money spent.

The main focal point of the mainte-
i.ance shop is undoubtedly the lab
bench. Depending on budget, a bench
can vary from an inexpensive garage
workshop type, similar to the ones
stocked at Sears, forexample, to custom,
heavy-duty professional units generally
produced for the aerospace industry.
(Table 1 provides a reference listing of
some of the better-know manufacturers
of lab benches.)

The following features should be con-
sidered when a bench is initially
specified:

e Typical dimensions for a one- to two-
man basic bench are: 8 foot long, by 3
feet deep, by 3 feet high (counter top to
floor). These dimensions provide the
bench with wide versatility. For exam-
ple, a 36-inch height is especially con-
venient whenever quick repairs are
done while standing.

e An overhead test instrument shelfisa
highly-desirable feature for any main-

TABLE 1: A SAMPLING OF LAB
BENCH MANUFACTURERS
Advance Engineering
18255 S. Hoover Street
Gardena, CA 90248
(213) 321-3100

Formica Metal Products
Dept. 405
225 Corporation Way
Medford, MA 02155
(617) 395-5656

Line-Master Products
14507 S. Hawthorne Blvd.
Lawndale, CA 90260
(213) 772-5255

Production Industries
12880 Pierce Street
Pacoima, CA 91331

(213) 896-0555

Sturdilite Scientific Furniture
100 Acorn Street
Plainwell, MI 49080
(616) 685-6400




The 6120 is an origina! — not just
a warmed-over copy of some other
duplicator. It's brand new, and offers
you more time-saving, quality
features in one compact package
than any other duplicator cn the
market today.

FAST

16-to-1 copying speeds from reel or
cassette. Reel modules run at either
60 or 120 ips and cassettes run a
30 ips, which means you can copy
up to eleven one hour programs in
less than two minutes!

EFFICIENT

The 6120 accepts either 7" (178 mm) or
10%2" (267 mm) reels, so ycu don't
waste time rethreading from one rzel
format to another. All key setups and
adjustments are made easily from the
front of the system, so you don't have
to waste time moving or disassembling
the 6120. Accurate monitoring and
precise adjustments of audio and bias
levels are made possible even at nigh
speeds, because of quick response
LED level indicators. All cassette slaves
are independent, so a jammed tape
won't shut down the entire system, and
a LED indicator warns you of an
incomplete copy in case a cassette tape
jams or ends before the master.

The new

Telex 6120

You can produce eleven C-60 cassette tapes

in less than two minutes!

EASY AUTOMATED
OPERATION

The 6120 practically runs itself. The
system features automatic end- of-tape
stop and auto recue on the reel
master, and a choice of manual or
auto rewind on the cassette master,
providing virtually uninterrupted
operation. Changes in equalization are
made automatically when you change
speeds on the reel master, thereby
reducing setup time and avoiding
errors.

EXPANDABLE

The modular, building block concept
lets you buy just what you need
today and expand the system to

meet your growing needs tomorrow.

Modules simply plug together.
There's no need to add people or
space as the system grows,
because the 6120 is so compact
that even a full system can be
operated by one person.

QUALITY TRADITION

For over 20 years now, Telex has been the
choice of those who are fussy about the
quality of their duplicate tapes. The brand
new 6120 is made in the U.S.A. in the
Telex tradition of quality, so parts and
service are always available. To learn more
about the 6120, write today for complete
specifications and production capabilities.
While you're at it, make an appcintment to
see our special 6120 video tape
presentation entitled “Beating Real Time".

TELEX COMMUNICATIONS, INC.

9600 Aldrich Ave. So., Minneapolis, MN 55420 U.S A,
Europe Le Bonaparte—Office 711
Centre Affaires Paris-Nord. 93153 Le Blanc-Mesnil, France

Call Toll Free in US. 800-828-6107
In Minnesota Call (612) 884-7367

G G OGN 6N GE AN OGN GE OGN OGN GE GE OGN GE GE am am C

D Send me literature

D I want an appointment to see the special
6120 video tape presentation.

.;;.f‘ _»
>

/t

Mail coupon to:

Telex Sales Information Center
P. 0. Box 480 Cathedral Station
Boston, MA 02118

Name

Title

Company/Qrganization

Address

City State Zip

\-
Fo- additional Information clrclew Best time to contact

Phane No,




tenance shop. The extra shelf aids in
keeping test equipment out of the way of
units under repair, yet provides easy
reach for the user. Usually theshelfis 14
to 20 inches above the counter top, and
14 to 18 inches deep. The added depth
also will accommodate a largerrange of
test gear.
® The counter top should be made of a
one-piece, smooth and mark-resistant
material, also in a light color; Formica,
as anexample, is seamless, and popular
for this application. Some bench manu-
facturers even provide counter tops in a
static-free configuration. This extra fea-
tureis quite useful in protecting sensitve
MOS circuitry when printed-circuit
boards are being repaired.
e Provide plenty of AC outlets! Benches
can be specified with a variety of power
strips that are even controlled by a con-
venient single on/off switch. Circuits
usually comein 15A configurations, but
heavy-duty 20A currents also are avail-
able. Even though these ideas seem
extravagant, once all the pieces of test
equipment and electronic tools are
plugged in, you always wish that there
were just a few more outlets.
e Provide comfortable and adjustable
bench stools that can be altered for
height and back support. These stools
usually get a work-out in such a busy
environment, and only industrial-
quality chairs should be considered.
Next on the shopping list is shelving.
Some thought should be given to the
extent of all possible present and future
storage requirements in this newly-
organized shop. In addition to storage of
used equipment, outboard gear, and
miscellaneous hardware, reserve space
for“Repaired,” “Needs Repair,” “Needs
Parts,” and “Projects” shelves. The
“Needs Repair” shelf would be a tem-
porary storage area for reported mal-
functioning equipment in order of indi-
vidual repair priority. The ‘“Needs
Parts” shelf aids in storage of disas-

TABLE 2: A SAMPLING OF PARTS
BIN MANUFACTURERS
Akro-Mils
1293 S. Main Street
Akron, OH 44301
(216) 253-5593

International Instrumentation
31131-602 Via Colinas
Westlake Village, CA 91362
(213) 9919614

Lyon Metal Products
47 Railroad Avenue
Aurora, IL. 60507
(312) 892-8941

Techni-Tool, Inc.
5 Apollo Road
Plymouth Meeting, PA 19462
(215) 825-4990

Zero Corporation
777 Front Street
Burbank, CA 91503
(213) 846-4191
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Workshop bench and overhead test-equipment shelf at Soundcastle Studios, Hollywood,
showing neat and uncluttered layout, with room for possible expansion to handle
increased work load. ’

sembled gear that is diagnosed, but not
completed due to a part shortage. The
“Projects” shelf will keep long-term
updates and additions to studio equip-
ment better organized during periods of
incompletion.

Generally, there is quite a variety of
shelving available throughout the
country, so no special mention will be
made here of any specific manufactur-
ers. However, there are a few features
that are musts. Purchase shelving that
is built strong, deep, and fully adjusta-
ble. The last requirement especially
gives you the flexibility to facilitate all
your changing storage needs of the
future.

Another useful shop organizer is a
supply of parts bins; Table 2 lists a sam-
ple of some of the better-known manu-
facturers. Usually these bins are made
of either paper or plastic. As an extra
feature, some of the plastic bins come
with divider slots for use in partitioning.
A simple location system, once all the
parts have been divided among the
boxes, istolabel the bins alphabetically
and numerically in a grid-like fashion.
XLR connectors would be noted, for
example, by the label D5. By counting
down alphabetically to “D” and numer-
ically across to ““5’ on the bin shelves,
you can find the desired box quickly.

An alphabetized directory of organ-
ized parts with their labels can be typed,
enclosed in a protective sheet of plastic,
and hung near the parts bins for easy
reference. This method works well for
large bins that are stored on metal
shelves. For small parts bins, since they
are usually enclosed inindividual carry-
ing cases, the most common methodisa
sequential numerical label with a mas-
ter list as a directory. These cases then
can be added as small parts inventory
increases, and new higher numbers
assigned for each new drawer addition.

To keep screws, nuts and all other
types of metal fittings arranged, con-
sider using inexpensive, capped wide-

- FY S O PG .m.‘.“&.&_i

mouthed plastic bottles, available from
local pharmaceutical supply houses, to
contain all the individual hardware.
.abels can be easily fastened to the bot-
tles, including the original packaging
label part numbers. This technique will
aid personnel in quickly restocking
popular items. These bottles, of course,
can then be kept neatly in the newly-
organized parts bins.

To organize cables and test leads, the
well-equipped shop should have plenty
of cable holders. Even though commer-
cial units are available, perhaps a local
carpenter can be commissioned to con-
struct a row of custom cable hangers.
Wooden dowels, a half-inch in diameter,
positioned two inches apart at a slight

TABLE 3: A SAMPLING OF TEST
EQUIPMENT MANUFACTURERS
B&K Precision Group
6460 W. Cortland Avenue
Chicago, IL 60638
(312) 889-8870

John Fluke Manufacturing Co.
Box C9090
Everett, WA 98206
(206) 356-5400

Hewlett-Packard
3000 Hanover Street
Palo Alto, CA 94394

(415) 857-4101

Leader Instruments Corp.
380 Oser Avenue
Hauppaguge, NY 11788
(516) 822-9300

Sound Technology
1400 Dell Avenue
Campbell, CA 95008
(408) 378-6540

Tektronix, Inc.
Box 1700
Beaverton, OR 97075
(800) 547-1512
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orld-class consoles

should be judged on the basis of
performance, not price. Sophisticated and
functional design and proven reliability

at realistic prices are the basic factors that
distinguish Sound Workshop consoles.

Sound Workshop Professional Audio Products, Inc.

1324 Motor Parksvay. Hauppauge. New York 11788 (516) 582-6210 Telex 649230  sound workshop
R-e/p 43 O June 1983
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AL JARREAUS MUSIC
HELPS MAKE COIORFUL
READING.

ColorSounds is a unique
combination of music and
color that advances the read-
ing capabilities of children.

Instead of getting turned
off to school because they
can’t read, kids master reading
in an exciting new way...while
listening to popular music.

Al Jarreau contributed
one thousand dollars to sup-
port this special educational
technique. And the Ampex
Golden Reel Award made it
possible. It's mcre than just
another award. It's athousand
dollars to acharity named by
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artists receiving the honor

For Al Jarreau, Breakin’
Away was the album, Dawn-
breaker and Garden Rake
were the recording studios
and the kids of ColorSounds
were the winners.

So far, over a quarter of a
million dollars in Golden Reel
contributions have gone to
designated charities. For chil-
dren’s diseases. The arts.
Environmental associations.
The needy.

Our warmest corgratula-
tions to Al Jarreau, Dawn-
breaker, Garden Rake, and to

For additional information circle #30

all of the other fine recording
professionals who've earned
the Golden Feel Award.

AMPEX

Ampex Corporation «+ Cne of The Signal Companies@




Storage shelves for equipment currently under fault diagnosis and repair, or awaiting
replacement parts.

angle on a two- by four-inch length of
wood provide excellent results. As can
be seen from Figure 1, space has been
left above each dowel for identification
by adhesive labels. [.arger dowels can
be used, as expected, for larger cables.
Each two- by four-inch piece can be con-
veniently mounted and removed from
any blank wall spaces. [.arge bundles of
cables can be kept tied with versatile
Velcro straps (available from: Velcro,
USA.Inc.,521 Fifth Avenue New York,
NY 10175. (212) 953-0900.). This com-
pany manufactures two unique new
products: the Nylon Back Strap Fas-
tener (great for cable ties). and the
Nvlon Velstrap Fastener. The min-
imum OEM order, from regional offices,
is 100 pieces, and the product comesina
wide variety of lengths, widths, and
colors.

Test Equipment
As the complexity of studio equip-
ment increases, so does the need for ser-
vice through the use of sophisticated
test equipment. The days of repair with
only VOM in hand are long gone. No
maintenance shop should be without

TABLE 4: TEST EQUIPMENT
RENTAL COMPANIES
Continental Resources

175 Middlesex Turnpike
Bedford, MA 01730
(617) 275-0850

Electro-Rents
4131 Vanowen Place
Burbank, CA91505
(213) 849-5791

Gen Star Rental Electronics
6307 De Soto Avenue
Woodland Hills, CA 91367
(213) 887-4000

U.S. Instrument Rentals
2988 Campus Drive
San Mateo, CA 94403
(415) 572-6600

the follomng basic test gedr

e Oscilloscope: preferably dual-trace
with no less than a 15 MHz bandwidth;
35 MHz or higher is preferred.

¢ Frequency Counter: should cover at
least the audio range (20 Hz to 20 kHz).
¢ Digital Multimeter: should measure
DC, AC and resistance: new units have
frequency counters, continuity checks.
and decibel scales.

e Small VOM: still comes in handy!

A useful collection of parts storage bins.

o Audio Oscillator: low distortion over
the audio range; a high output is
preferred.

¢ Simple Logic Probe: for trouble-
shooting TTL and CMOS circuits |see
October 1982 issue of R-e p for a full
rundown on the use of logic probes
—FEd.).

I"%

a carrying case and instruction manual

shipping.
Other models are available for 2°

TENTEL

World’s Fastest
Trouble-Shooter

@,

The TENTELOMETER® in-line dynamic tape tension gauge is the
fastest, easiest, most accurate method of diagnosing potential and
existing problems in recording tape transports.

Tentel has just introduced a NEW hand held tape tension gauge. designad specitically tor
Va' and 2" audio tape recorders. The NEW T2-L20-A simply slides over the tape to

read running tension in either grams (up to 600) or ounces (up to 20). and shows
dynamic tension to diagnose WOW and Flutter problems. The gauge comes complete with

Price: $198.00, Use your Mastercharge, Visa. or we can ship UPS COD. Tentel pays U.S.

tape. Call Tentel Sales engineering TOLL FREE at 800
538-6894 (except CA) for orders and to answer your technical questicns.

1506 DELL AVENUE
CAMPBELL, CA 95008

(408) 379-1881
TWX 910 590 8601
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DESIRED LENGTH

2 INCHES

006088

4 INCHES

-
—

d
\\ L

2 INCHES [«

3 INCHES

Figure 1: An Example of a cable holder
constructed from 2 x 4 lumber and wooden dowels.

Beyond these basic units, the sophis-
ticated shop can be equipped, depending
on your needs, with a great variety of
test equipment, ranging from pulse gen-
erators to tape test systems. It can
become as state-of-the-art as you may
want to get! However, the next few
points should be kept in mind when
determining what to purchase for the
shop. Buy equipment from reputable
and well-recognized manufacturers.
There is plenty of variety, within eve-
ryone’'s budget, provided for by even the
best of brands. As an alternative cost
savings, consider purchasing used test
equipment that was demonstration or
reconditioned models from the manu-
facturers, or former rental units from
test equipment rental firms. (Tables 3
and 4 provide a listing of the better-
known companies). Ineither case, you'll
get a better choice in a well-maintained,
less expensive unit with a solid com-
pany reputation behind it, rather than a
lower cost, unknown brand that may be
dropped once the company realizes the

product doesn’t sell well.

Access to Information

One of the important concepts behind
an efficient maintenance organization
isavailability of instantinformation. In
order for information retrieval to be
instant, it must be gathered and then
organized for fingertip access. There are
a number of periodicals (listed in Table
5) that deal specifically with the elec-
tronics world. All the major periodicals
produce annual product guides that
cross-reference a huge amount of part
manufacturers (from company repre-
sentatives to local distributors). Forms
are available from the publishers for
complimentary subscriptions to quali-
fied readers. All these magazines have
reader service cards for product infor-
mation retrieval, which will help build a
technical library quickly.

The EEM annual catalogs also offera
feature that is a must for file organiza-
tion, since the company prints a master
file system with a complete product

index that is numerically cross-
referenced. Files can be cataloged by
using the supplied pressure-sensitive
labels on your own third-cut file folders.
This product index saves numerous
hours normally needed to catalog
information.

Semiconductor data catalogs, which

TABLE 5: A SAMPLE OF ELECTRONICS
INDUSTRY PUBLICATIONS
EDN
270 St. Paul Street
Denver, CO 80206
(303) 388-4511

Electronic Design
50 Essex Street
Rochelle Park, NJ 07662
(201) 843-0550
(Annual Product Guide:
Gold Book)

Electronic Products
Hearst Business Communications, Inc.
645 Stewart Avenue
Garden City, NY 11530
(516) 222-2500
(Annual Product Guide:
EEM — Electronic Engineers Master)

Electronics
McGraw-Hill, Inc.
1221 Avenue of the Americas

(212) 997-3469
(Annual Product Guide:
Electronic Buyer's Guide)

onty 1419
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Before you invest in expensive equipment to eliminate the ‘Hum'-Bug ..
to the Grounding Experts at ECOS. Our SK-B service kit can accurately
diagnose the ‘Hum' problem and ‘GROUND-IT OQUT:!

DETECTING GROUND IMPEDANCE—At ECOS, we know that low
impedance is critical to the proper operation of your most sensitive
equipment. Our Model 7106 ACCU-TEST™ gives you the ability to

measure the impedance of the neutral and grounding conductors. Qur
SK-B Service Kit contains the Model 7106 ACCU-TEST" With this kit

you can detect neutral/ground shorts, isolated ground shorts and neutral/ground reversals. All tests
are performed under dynamic conditions; that is, with the LOAD ON!

SK-B CAPABILITIES

* Tests for neutral/ground shorts (ground ioops)

« Tests for neutral/ground reversais

« Indicates ground path impedance and neutral conductor
impedance on circuits and equipment

« Tests isolated (dedicated) grounds

» Automatically indicates line undervoltage

* Indicates 7 wiring errors

* Tests 120/208/240VAC 10 four wire circuits and equipment

STOP THE *HUM’ BUG
GROUND IT OUT!

.talk

FOR FURTHER INFORMATION CALL:
ecos

ECOS ELECTRONICS CORPORATION 205 WEST HARRISON STREET « OAK PARK, ILLINOIS 60304 » (312) 383-2505 TELEX 20-6448

For additional information circle #32

New York, NY 10020

MODEL 7106
ACCU-TEST




Now you control
how much better youll sound!

Wait until you kear how good
you sound with a nevs Auc:o-
Technica ATB3 pick:ng ug vour-
guitar, mandolia, violin, or cther
acoustic inst-ument. And, =
you thirk all ultze-minictare
mikes are ak>us alike, read on

The AT831is a cardgioid
(directional pickup) microphor.e.
Which means it picks up mcre
of you anc less of the stage
noise around ycu. [t also mears
better feedback control, even
when you replayiigocalts a
more inzimate scund, well

——

balancec€ and smooth. with just
enough presencs to darify with-

cut harshaess. And tke sounc
stays constent nc mattar how
or where 721 move.

There's a major booas only
with the AT331. V/ant a “fatter”
tuller sound? Just slid=it doser
<o the strings on its adjustadle
mount. VW/ant a “learer”sound?
Simply slijde the AT831 furtae:
&vway. The felt-covered slip-or:
mwount ho.ds with gertie pres-
sure, so there's nothirc to mar
ke fm;s_l_:h of your instrurcent.

Or y01 can use tke traditional
“tie clasp’ mouat to put the
AT831almost anvwhare you can
zmacine (even on a Zje, if you're
:nto :kat)! And with eight feet
of supzar-flexibl= czble between
micropl.ore and battery module,
your fre2dom to mcve is assured.

Better sound and 1ore coaven-
-ence. .just what y=u've come
<o expect from Audo-Technica.
#ind ou: more at ycax n2arest
deal=r or write far cur- latast
cata’oy.Your audieacs will love
you Zorz it!

New AT831 Directional
ultra-miniature electret
microphone with adjustable
slip-on mount.
Under $120.

audio-technica.

AUCIO-TECHMICA U.S,, INC., 1221 Commerze Dr, Stow, OH 44224 216/586-2500
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A SYSTEMATIC APPROACH
TO THE DESIGN AND
PLANNING OF A STUDIO
MAINTENANCE SHOP

used to be available free for the asking,
can be obtained from local semiconduc-
tor representatives at a nominal print-
ing cost. If vou have some salemanship
in you, perhaps a studio tour to an inter-
ested field sales engineer can even get
vou a free set of data catalogs' Data
catalogs are a great help. since they
provide internal circuit details, and
cross-reference information to other
semiconductor brands. With this infor-
mation on hand, partinventory systems
can be implemented much more easily.

Parts Inventory

In order to provide 100" coverage, the
maintenance shop should stock every
spare printed-circuit card and part that
is used in each of the major pieces of
studio equipment. This action, although
costly, does provide the ultimate in pre-
paredness for the eventual down-time
situations. Usually a compromise is in
order, however. A good approach is to
analyze the critical pieces of equipment,
and the consequences of a failure on
separate PCBs. Also, consider thesitua-
tion of what would happen if the studio
does not own a spare replacement for
the failed card: how long the actual
repair will take (assuming the studio
has stocked the part, and a technicianis
on duty). and how much time will be
credited as down-time (including the
sticky issue of idle union scale musi-
cians’ costs).

When viewed in this light, some criti-
cal one-of-a-kind circuit boards actually
will pay for themselves in down-time
savings after a few maintenance inci-
dents. A discusion with your local tech-
nical equipment representative will
pinpoint the problem areas for which
additional circuit cards would be a wise
idea.

If the manufacturer does not supply a
sparecomponent kit with the equipment
purchase — or if it is available at an
additional cost — let’s consider a logical
method of analyzing individual compo-
nent coverage. Table 6 presents
parameters used by the military when
making statistical averages of failure
rate versus hours of use forequipment in
service. As an exercise, take a circuit
board and count all the individual ICs,
transistors, capacitors, resistors, diodes,
solder joints, and other listed compo-
nents, and multiply each quantity by
the related failure rates. The total will
give you a mean time between failure
(MTBF) percentage for 1,000 hours of
use. How many hours before a failure
occurs? Simple divide 1,000 hours by the
MTBF (in percent). Now, if you have 24
of these particular cards, divide the total
by 24, which will give you an estimate as
to the number of hours before a failure
rate occurs on any one card.
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Component

. Capacitor

. Connector contact
Diode

. Integrated circuits, SSI, MSI, and LSI
. Quartz crystal

. Resistor

. Soldered joint

. Transformer

. Transistor

10. Variable resistor
11. Wire-wrapped joint

© X =T U N

TABLE 6: FAILURE RATES FOR MILITARY APPLICATIONS

Failure Rate
(" Per 1,000 hours)

0.02
0.005
0.013
0.015
0.05
0.002
0.0002
0.5
0.04
0.01
0.00002

A word of caution: this exercise only
deals with reliability in military appli-
cations. Industrial circuitry, as arule, is
not designed with the same kind of
stress limits, so these failure rate
numbers would be greater than indi-
cated onthechart. Also, the MTBF rates

‘do not take into account the quality of

circuit design. Obviously, poorly etched
circuit traces, onenvironmentally warm
circuit hoards, will lead to greater fail-
ure occurrences, especially after defec-
tive parts have been replaced and resol-
dered. In addition, components exhibit
different failure rates over time.

Figure 2 shows a gross average
representation of failure rate versus
component life. As shown, components
usually fail at a higher rate when they
are either new or old. If your good-
quality equipment is new, and has been
burned in by the manufacturer(whichis
not always the case), it should perform

3

Percentage/1,000 Hours
Fallure Rate

] | >

INFANT MIOOLE

OLO AGE
AGE (FIVE YEARS)
Figure 2: Failure Rate
versus Component Age.

well in a hospitable environment for a
number of years before things start act-
ing up. If your equipment is more than
five vears old, you can count on compo-
nent failures occurring much more fre-
quently than has been previously
noticed. The best maintenance policy,

& &

h|

— “THE LATE NIGHT MAINTENANCE CALL" —
A Photographic Study by Michael Boshears




then, is preparedness for this eventual
component failure.

An analysis of component use can be
made by keeping a running total of
actual parts found in a circuit, and their
re-occurrence in other circuits. A spare
component count of one can be assigned
for each increment of five re-occurring
components. For example, a quantity of
one to five of 7474 TTL dual-D flip-flops
would be assigned a one spare IC, while
a quantity of 20 to 25 4116-16K RAMS
would be assigned five spare ICs. Thisis
just a starting point. Actual frequency
of spare component use will dictate
future spare component purchases. In
this way, all critical circuits can be
checked and a small parts inventory
will have been properly established.

Maintenance Routines

Once all these steps have been com-
pleted, daily maintenance routines can
now be efficiently introduced. The main
concept here is communication. The
engineers, studio manager, and main-
tenance personnel have to work closely
together to satisfy the client’s needs. For
example, the maintenance department
should know the technical requirements
of incoming sessions, as well as their
correct starting and, if possible, ending
times. In turn, the studio manager
should know the status of all equipment
out of service. This type of dialog aids
greatly in minimizing embarrassing
down-time incidents.

As an aid to equipment repair, all
malfunctioning equipment is reported
on a form generally known as a trouble
report. Figure 3 shows an example of a
well-designed trouble report that is cur-
rently in use at Sound Castle Studios in
L.os Angeles. For larger, mcltiroom stu-
dios, additional spaces for equipment
location, machine number, and work
order number might also be useful addi-
tions to this form. The large 8%- by 11-
inch format is preferred over the popu-
lar 3-by 5-inch card, since this form
lends itself to easy filing reference in a
three-ring binder. A convenient equip-
ment repair history can be compiled in
this way. Multipart NCR paper forms
can be specified for large-scale book-

FIGURED | | -

keeping routing.

To operate efficiently, the mainte-
nancedepartment should consider these
additional organizational aids:
® Monthly planning schedule
® Bulletin board
® Line cards of local part distributors
® Part order lists
e File cabinet using EEM system (men-
tioned earlier)
® Purchase order system
® Multicopy memo letter forms for
handwritten correspondence

This list can go on forever. The ideas
includedin this article only form a basis
for a streamlined operation; they are not
intended to be all-inclusive. The main-
tenance shop can be only organized to
the extent that personnel are willing to
organize it.

* k% k

In this brief discussion, a method has
been demonstrated to show the logical
process needed to systematically pull
together a recording or production stu-
dio maintenance shop. Even though
many topics have been covered, other
subjects (such as tool selection, etc.)
were simply beyond the scope of this
article. Hopefully, the reader’simagina-
tion will be sparked by these few ideas,
and will go on to provide better work
surroundings for themselves within an
efficient operating structure.
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IN STOCK!

Saki heads are
the finest in
the industry.
Every headis
dynamically
tested and
unconditionally

" guaranteed

specifications.

Sl SAKI MAGNETICS, INC.

I . o

A CALIFORNIA CORPORATION
8650 Hayden Place, Culver City, CA 90230 213 / 559-6704 (TWX-910-328-6100)
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to meet or
exceed 3M
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Color Photography by JEFFREY MAYER

AUDIO

ANALYST!
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FOR STYX

NDSYSTEM

“KILROY WAS HERE” TOUR

o promote their latest album,

I Kilroy Was Here, the rock group
Styx is spending much of 1983
performing in theaters and arenas
across North America. The chart-
topping band has been consistently fil-
ling the largest available venues for the
past several vears. The current tour,
however, offers several interesting

twists: an initial “small-hall” tour of

classic theaters; a new stage show in
tune with the Kilroy theme, complete
with motion-picture projection and
rohot costumes, and a new sound-
reinforcement company for the first
time in nearly a decade — Audio Ana-
lysts, a concert sound specialty com-
pany with offices in Plattsburgh, New
York, and Montreal, Quebec.

The 1933 American tour started in
early March with a series of shows held
in smaller, older theaters (Styx has
shown an interest in promoting this
type of venue since its Rockin’ The Par-
adise album told the story of a vintage
Chicago-area theater due to be torn
down by developers). The first stop on
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by David Scheirman

this leg of the March tour was at down-
town San Diego’s Fox Theater, an
aging, high-ceilinged room with well-
preserved and ornate plaster prosce-
nium mouldings. The characteristics
which maketheaters such asthisoneso
picturesque often can contribute to poor
acoustics. The high ceiling and thrust
balconiescreate three(or more) separate
acoustical zones, each presenting the
sound man with its own problem to be
solved.

The high balconies typically get little
direct sound, due to the physical prob-
lems involved with accurately focusing
temporary loudspeakers at extreme
angles (Figure 1). Seating areas under-
neath the thrust balcony often suffer
from a lack of low-frequency response,
and the high-frequency program mate-

TurboSubWoofer™, TurboBassDevice™, and
TurboMidDevice™ are registered trade marks
of the Turbosound Group, Ltd., of London, Eng-
land, and Turbosound, Inc., of New York.
Ultramonitor™ is a registered trade mark of
Meyer Sound Laboratories, Inc.

rial can become very irritating at the
back wall due to the beaminess of horn-
loaded systems. Forward seating areas
either get “blown away’ by excessive
sound pressurelevels, or else hearonly a
jumbled bunch of reverherated sound
from the other two problem areas.

House System Loudspeakers

Perhaps the Styx tour’s greatest chal-
lenge faced by a sound company was
that the same loudspeaker system to be
used for the small-hall portion of the
tour also had to serve the arenas. The
show’s house mix engineer, Rob Kings-
land, settled on the patented TMS-3
speaker enclosures
from Turbosound, of
London, England. I
knew that whatever
speaker system [
picked, I had to live
with for six months,”
explains Kingsland,
who has been in-
volved with Styx’s
sound for the better

ROB KINGSLAND
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There are so many

 brand names and types of
microphones on the market,
that it is often difficult to

choose the best mic for your

particular application.....
Peavey solves this dilemma
with the introduction of
our new Celebrity™

Series Microphones.

Each microphone in
the Celebrity™ Series —
CD-20™, CD-30™ and
HD-40™ offers special
response characteristics for
various applications. Each
mic is also offered with
a choice of four cables.
Example, if you choose the
CD-20™ for vocal
application, you have the
option of a 25 foot XLR low
impedance cable WITH OR
WITHOUT an integral
on/off switch (CD-20LS™/
CD-20L™) or a 25 foot
high impedance cable (XLR
to 1/4” phone plug) WITH
OR WITHOUT the integral
on/off switch (CD-20HS™/
CD-20H™).

Each 8 oz. 250 ohm
Celebrity™ Series
microphone features
extended frequency
response, three pin XLR
connector in a die-cast alloy
handle, and brazed steel
mesh windscreens with
integral foam “pop”’ filters
and comes complete with a
foam-lined carry bag, our
new stand adaptor, and, of
course, your choice of four
super low noise 25 foot
cables with top quality
connectors.

We invite you to visit
your nearest authorized
Peavey dealer to take a look
(and listen) or write Peavey
Electronics Corporation,
711 A Street, Meridian, MS
39301 for a complete
Celebrity™ Series brochure.
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-DIGITAL DELAY LOOP—
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ECHOTRON FROM DELTALAB

The ECHOTRON™ is designed for DeltaLab’s consumers who have requested a solid state
digital delay loop with long delay capability.

The delay range is from 256ms (4 sec) to 4096ms (4 sec) all at full bandwidth (16KHZ),
allowing you fo produce “short” to extremely “long” high quality echoes.

The unit also offers Infinite Repeat capabilities for storing sound digitally, without any signal
degradation.- Sound-on sound can be-odded by using the feedback confrob-in conjunction
with the Infinite Repeat, allowing, you fo produce over four seconds of repetitive high quolity
audio digitolly. You gon even sync your favorite drum mochine to it. This is simply amozing !!!

All for o refoil price of $699.00.* Visit your dealer today ond check it out !
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All photography by DAVID SCHEIRMAN

Figure 1: Four Turbosound TMS-3 cabi-
nets are flown by chain host per side, to
cover high thrust balcony area with direct
sound.

part of the last decade, both in the
recording studio and on the road. “The
TMS-3 system offers very high effi-
ciency in a relatively small package,
has excellent fidelity, and is versatile
enough to handle both the small theat-
ers and thelarge arenas. Of course, I am
not bringing all of the system into the
small halls; as you can see here[at San
Diego] | have a total of 22 cabinets
including the subwoofers. I'll start the
arena tour with 48 cabinets.”

As provided by Audio Analysts, the
house loudspeaker system consists of
two basic types of cabinets: the TMS-3
box, a three-way composite loudspeaker
package, and the TSW-124, a Turbo-
SubWoofer with single 24-inch speakers
(Figure 2). The TMS-3 measures only 33
by 40 by 23 inches, and weighs 298
pounds when fully loaded with two LLF
15-inch drivers, two MF 10-inch drivers,
and a HF driver mounted on a Northw-
est Sound 340F 90- by 40-degree con-
stant directivity foam flare. Turbo-
sound claims an unequalized response
for this cabinet of 55 Hzto 20 kHz, +3 dB.
It is designed for both stacking and fly-
ing. Typically, the cabinets are supplied
in equal amounts of “left” and “right”
boxes. When stacked, the mirror-image
cabinets are designed to allow for verti-
cal and horizontal acoustical coupling
of the low-frequency chambers, and ver-
tical coupling of the mids and highs.

Low-frequency speakers are horn-
loaded in the TMS-3 box, one above the
other. This low-frequency section of the
cabinet, utilizing the TurboBassDevice,
is a separately patented unit developed
by Turbosound (Figure 3). Also patented
is the TurboMidlevice that gave the
cabinet, and the sound company, its
name: each 10-inch speaker is loaded to
a specially moulded horn and phasing

plug assembly. The plug resembles
nothing so much as the front end of a
turbo-jet engine — hence the name. The
cone drivers provided with the TMS-3
are designed by Turbosound engineers,
and assembled by a subcontracted
acoustical transducer manufacturing
facility. Turbosound supplies the
cabinet with a TAD 4001 compression
driver for the high-end.

For the Styx tour, Audio Analysts’
chiefsound engineer Albert Leccese had
some ideas of his own for modifying the
TMS-3 cabinets. The boxes were
shipped from England with only the 10-
inch drivers pre-loaded. Then the box
underwent acoustical testing in an
anechoic chamber at the Canadian
government's National Research
Council. Basing his decision partially
on this data, L.eccese decided to install
3-inch JBI. 2225 units in the low-
frequency compartment, and JBIL., 2445
drivers on the high-frequency horns.
Audio Analysts also is experimenting
with additional super-high-frequency
units to be used with the TMS-3
cabinets, a new JBL. prototype tweeter.

The already sturdy speaker boxes
(constructed of 17-ply Finnish birch,
butt-jointed, and sealed with marine
glue) were then covered over with a
super-tough epoxyv-bonding paint. “We
discovered this black paint almost by
accident,” comments lLeccese. A
Canadian chemical manufacturer was
throwing this stuff out; it was a by-
product of their regular products. It has
turned out to be so good, scuff-resistant
and scratch-proof, that we now use it on
evervtaing.”

When asked why Audio Analysts had
chosen to purchase the Turbosound
TMS-3 cabinets for the Stvx sound sys-

Figure 2: TSW-124s and TMS-3 cabinets
stacked & splayed for improved coverage.

tem, Leccese provided a perfect
advertising-brochure answer: “It is a
very high-Q device. .. a very high direc-
tivity factor. The painstaking care that
has gone into the research and devel-
opment really shows. The cabinet acts
as a very coherent sound source.” Audio
Analysts placed an initial order with
Turbosound for 48 TMS-3s, and took
delivery of the first 18 for the theater
portion of the Styx tour.

Styx engineer Rob Kingsland echoes
Leccese’s sentiments about the TMS-3
system: “Wherever you point these
things,that’s wherethe sound goes,” he
emphasizes. “l also was particularly

FIGURE 3
NORTHWEST
SOUND
90° - 40°
HORN ON
JBL 2445
DRIVER
N
LOW-FREQUENCY SECTION:
TWO 15-INCH JBL 2225
METAL CONE SPEAKERS, EACH
HANING HORN-LOADED WITH THE
TursoBAssDEvICE
TursoMIDDEVICE d
(PHASING PLUG
COUPLED TO EACH
10-INCH SPEAKER)
a
| ————
curT-ouTr
HANDLES
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Albert just bought
eighty-eight of our
pest amps and
thought he got
a deal.

Albert Leccese is the Chief But it wasn't just the bulletproof  a big plus for sound systems on
Sound Engineer and partnerwith  reliability that overwhelmedthem.  the road.
the Paré brothers af Audio The true dual-mono configuration So take a look at Series Three
Analysts, Inc. The company is with front-panelaccessmodules  from QSC. Explore all the features
a prominent supplier of sound and comprehensive input/oufput  and benefits that these fruly revo-
reinforcement systems fo interface also supported their lutionary amplifiers have to offer.
major national and international  decision. And Series Three puts Whether you purchase 1 or
touring groups. more power info less rack space, 88, you'll realize what a deal Series

Albert has no room for error or Threeis.

failure. He doesn't put his stamp
of approval on any piece of audio
support equipment unless it
meets arigid set of standards.

QSC Series Three amplifiers
exceeded all of Albert’s tough
requirements. In fact, he spent the
better part of a week trying to
default one of the unitsin a test
of reliability under stress.

Albert failed, QSC didn't. Series
Three stood up fo whatever abuse —
he could dish out*

So Albert and the Paré brothers
were impressed enough to add
88 units fo their stable.

Just ask Albert.

*We'll be happy to supply the actual test conditions upon request.  Albert Leccese, the Paré brothers and Audio Analysts, Inc. did not receive any compensation for this endorsement.
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FRONT VIEW

1. PASSIVE COOLING

iNo fan noises. No infernal dust build-up.

2. FRONT REMOVABLE CHANNEL MODULES

All electronics for eaeh channet can be
exchanged while amp is in rack.

3. HIGH POWER/LOW PROFILE DESIGN

Using high efficiency output circuits for cool,
"igh reliability operarion.

4 FLOATING INTERNAL CONNECTOR SYSTEM
Prevents contact damcge from road vibration.
Al gold contacts in signal level path.

5. CENTRAL WELDED STEEL AC AND
TRANSFORMER BAY

For maximum strength and shielding.

6. TRUE DUAL MONG CONFIGURATION

Two completely sepcrate amps sharing com-
mon AC cord for maximum refiability-and fiexi-
bility. All protection separate for each channel.
7 HIGH DYNAMIC HEADROOM AND MULTIPLE
PARALLEL, LOW ESR FILTER CAPACITORS
Provides exceptionclly tight, high-impact bass
performance

8. REINFORCED FRONT AND REAR RACK MOUNTS

9. PRECISION 31-STEP DETENTED GAIN CONTROL
Gold plated wiper and sealed body design
assures accuracy and freedom fror sonic
degradation.
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CHANREL T

10. OVER-TEMP WARNING LIGHT

Begins flashing 10°C betore thermal pratect.
11. CLIP INDICATOR

Hashes during all types of amp distortion.

12. LEVEL INDICATORS

To monitor output.

13. POWER/PROTECT INDICATORS

Monitor status of Load Grounding™ prorection
relays. Relays provide delayed turn-on, instant
turn-off, DC, sub-audio, power inferrupt, and over-
temp protect.on.

14. SEPARATE AC SWITCHES

Enable single channel tc be powered ur or
down. Useful for emergency speaker changes
during performance.

15. FRONT MOUNTED CIRCUIT BREAKERS

No fumbling around in the back of the rack.
16. RECESSED CONTROLS

Prevent domage and accidental movement.
17 MASSIVE OUTPUT SEMI-CONDUCTOR
SECTION

Assures long -term reliakility under abusive

conditions.

AUDIO

BACK VIEW

1 5 WAY BINDING POSTS FOR SPEAKERS

33 incn specing for sterea or bridged mono.
2 BARRIER STRIP INPUTS ANC: SPEAKER
TEFMINALS

For gos tigh! permanent connections.

3. MULTI-COLOR INPUT/OUTPUT LABELS

For clear separation of functions.

4. BALANCED XLR INPUT JACK

5. OCTAL SOCKET

Accepts actve and passive input accessories.
6. REAR SLPPORTS PROTECTS LACKS

And Cctat Modules. Supports rear when rack
maunted

7.GO'.D CONTACT INPUT SWITCHES-UNDER
ACEESS COVER

Bypasses Octal Socket instead ot externat
jumpers. EnJages Bridge Mona. mode, and
comtines both channels for Bi-omping, etc.
8. GROUNDLIFT STRAP

Permts cirzuit and chassis grounds to be joined
or separated tor control of greund loops.

9. BALANCED /a-INCH INPUT JACK

QSC AUDIO PRODUCTS, 1926 Placentia Ave, Costc Mesa, CA 92627
CANADA: SF MARKETING, INC.. 312 Benjarnin Hudon, Montreal, Quebec, Canadh HAN4
INTERMATIOMAL: E AND E INSTRUMENTS INTERNATIONAL, INC., 23011 Moulton Parkwoy, Buiding F7 Loguna Hills, CA 82653

For additional information circle #37

Write for details and specifications on these and other products.
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drawn to this speaker design due to the
very real mid-range reproduction. Right
inthe vocal range, the most critical area
for me, this box 1is unbelievably
smooth.” Kingsland also commented
that the Styx system packs more
“sound-per-pound,” and thus saves on
labor costs, truck space, and set-up time.
(Of course, the same could be said for
most composite speaker systems.)

TurboSubWoofer Cabinet

Although the TMS-3 speaker system
was designed as a self-contained, full-
range system, some customers, includ-
ing Albert Leccese of Audio Analysts,
had asked for the development of a sub-
woofer system to complement the three-
way box in the lower register. A foot or
so deeper than the TMS-3, and not quite
so tall, the subwoofer cabinet houses a
single 24-inch cone driver that loaded
into an identical and larger version of
the Turbo-based device. A year of R&D
by Turbosound engineers Tony
Andrews and John Newsham went into
the design of the 24-inch speaker. The
first run of speakers was hand-made by
Andrews and News-
ham. “This speaker
has a 4-inch voice
coil, and we rate its
o power-handling ca-
el pacity at 700 watts,”

| Newsham says. “It
8 took us months to
ﬁ find just the right
. {paper to use for the
JOHN NEWSHAM cone. We tried every-
thing, and finally settled on a heavy
craft paper. We hand-formed the cones,
and bonded them initially with quick-
set adhesive. We get the baskets cast
from one supplier, and the magnets
from another.” Newsham is currently
on the road with the Styx tour, oversee-
ing the system, and working as Kings-
land’s assistant house mix engineer.
According to Alan Wick, president of
Turbosound, Inc., “The 24-inch speak-
ers are still being made by hand at our
plantin England. We can only put out 8
or 10 a month, as it is a very labor-
intensive process.” Wick also comments
that demand for the TSW-124 with its
24-inch cone has been high.

House System Stacking

For the theater portion of the Styx
tour, a stack of two subwoofers and five
TMS-3s is positioned on each side of the
stage, with the boxes in vertical
columns of three and four. Additionally,
overhead groups of four TMS-3s are
flown from a single hanging point per
side with a chain motor hoist.

“Ideally, we would have the overhead
speakers positioned in a single center
cluster, but it was not possible here
because of the plaster sculptures above
the proscenium,” Leccese points out.
“The single point source would have
been better, but this is certainly an
acceptable compromise.”

The flying clusters were positioned at
approximately the mid-point of the
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Figure 4: Audio Analysts’ amplifier rack
housing four @QSC Series Three amps per
rack for both main and monitor systems.

thrust balcony. The lower stacked
columns were splayed out from each
other slightly, with the back center of
the theater being on-axis with the two
inside columns (detailed in Figure 2).

Audio Analysts’ crew chief Everett
Lybolt comments that all 22 cabinets
—18 TMS-3 and four TSW-124 subwoof-
ers — could be stacked, hung, and wired
within less than one hour. .. a definite
plus, he offers.

Power Amplifiers
Prior to the Styx tour, Audio Analysts
took possession of 88 of QSC’s new Ser-
ies Three amplifiers. This new-
generation unit is capable of developing
approximately 550 watts int¢ an 4-ohm
load. “QSC really underrates the output

capabilities of their product,” Leccese
says. “These ampsreally dish it out, and
are practically bullet-proof.” (Leccese
claims to have left QS(C’s prototype Ser-
ies Three operating on the test bench
with an overloaded input into a dead
short for several days with noill effects,
failure, or overheating.)

The Series Three boasts a true dual-
mono design configuration. with front-
panel access modules, and a very com-
prehensive input-output interface, As
well as utilizing passive cooling (no
internal fan noise), the amplifiers fea-
ture a floating internal connector sys-
tem to prevent contact damage due to
road vibration,

“These amps really do run cool,” Lec-
cese says, referring to a bank of QSC
amplifiers loaded four to a rack (Figure
1). “They cut our cooling requirements
down to half of what was required for
my old |amplifiers]).” Each rack devel-
ops in excess of 4,100 watts RMS,

One complete rack was assigned to
the four subwoofer cabinets, left and
right channels of each amplifier in that
rack being bridged to mono. and the
resultant 1,100 watts traveled down a
doubled pair of 14-gauge speaker cables
to a single 24-inch driver, with the pur-
pose of providing over twice the normal
amount of headroom. The nine TMS-3
cabinets per side were powered by the
remaining three racks.

Power Distribution

AC power for the Audio Analysts’
sound system and the band’s stage gear
was supplied by a distribution panel of
the company’s own design and manu-
facture. A fairly typical road AC sys-
tem, it supplies up to 200 amps per leg.
three-phase. A digital voltmeter on each
leg is constantly reading voltage, and
can be switched over to register current
draw in amps. Distribution lines run-
ning out to various demand areas are
joined to the panel with Hubbellock

Figure 5: Soundcraft Series Four 40-in/16-out monitor mix consoles.




connectors.

Monitor System

The stage monitor system utilized for
the Styx tour was perhaps as complex as
any currently in use.
Twobrand spanking
new Soundcraft Ser-
ies Four mixing con-
soles were overseen
by Mike Cooper, the
band's personal
monitor mix engi-
neer for the past five
years (Figure H).

“What I have here
is a 40-channel board and an auxiliary
26-channel board, giving me 66 inputs,”
Cooper explains. “These really are the
first Series Four consoles in use . . . |
have serial numbers #0002 and #0003.
The primary board takes the vocal
mikes and solo instruments; I've loaded
extra percussion, auxiliary keyboards,
and tape returns from the house on to
the 26-input board.”

The two monitor consoles are tied
together via bus transfer, and were set
up by Soundcraft to be a linked pair; a
circuitry modification was incorporated
into the units by the factory at Audio
Analysts' request. As of this writing, 11
of the available 16 mix outputs were in
use on the tour, as detailed in the
accompanying table. (Cooper did feel
that hemight add another mix ortwo as
the tour got underway, however.) Five
mixes covered the downstage areas; two
were used for overhead mixes left and
right; and three covered the upstage per-
formance areas. The remaining mix
was a feed to one of the EXR Exciter
sides, primarily vocals and percussion,
which was then brought back into
selected primary mixes.

MIKE COOPER

Monitor Signal Processing

Four monitor electronics racks were
used to house a host of processing devi-
ces: graphic and parametric equalizers,
compressor-limiters, KXR Exciters,
noise gates, and a real-time analyzer
(Figure 6). “*Much of my processing is
done with individual channel inserts,”
Cooper comments. “‘l am using a noise
gate on every single drum; six individ-
ual [ Valley People] Kepex IIs. Addition-
ally, I have a side of dbx 160 compres-
sion for each of two kickdrums, the bass
guitar, and the bass pedals. | also use a
frequency-triggered noisegate [Omni-
Craft GT-4)onthetop snare drum mike,

Monitor Mix Output

Assignments for Styx Tour
Mix #1: Stage Right, Downstage.
Mix #2: Downstage Center; two cabinets.
Mix #3: Stage Left, Downstage.
Mix #4: Stage Right Overhead Sidefill.
Mix #5: Stage Left Overhead Sidefill.
Mix #6: Stage Left Sidefill, floor.
Mix #7: Stage Right Sidefill, floor.
Mix #8: Keyboards.
Mix #9: Bass guitar.
Mix #10: Drums.
Mix #11: EXR Exciter,

Figure 6: Stage monitor electronics
includes Phase Linear graphics, dbx three-
band parametric EQ, EXR Exciters, and
Valley People Kepex Il gates.

which really lets me get a crisp snare
sound with tons of gain, but very little
kleed through of the stage instrument
nois=2."”

Nine sides of EXR Exciter were used
zs individual channel inserts on each
voczl mike, the hi-hat, and overhead

cyvmbals, A tenth side received its own
mix. which was then available 1o be
brought up in any monitor mix that
needed more definition, “The Exeiters
give the listeners — in this case the per-
formers themselves — a subjective
impression of greater intelligibility”
Cooper explains. “The words are casier
tounderstand, and they are worth using
for that reason alone.”

Each monitor mix followed an inter-
esting signal path from the console toits
respective amplifier channels, as
detailed in Figure 7. At the Sounderaft
console, insertions were made into the
mix output summing amp. The signal
first hit a dbx three-band parametrie
equalizer. and then a Phase Linear
third-octave graphic, before returning
to the console. “This lets me visually
shape a curve, and still have filters lett
over which | can sweep the program
material with to locate feedback rings.”
Coopersavs. " ldon't havetousealot of
heavy EQ. but it's sure there when |
need 1t

Irom the mix output on the console,
the signal is fed into a.John Mever eros-
sover and signal processor, and finally
into QSC amplifier channels that power
the low- and high-end components in
the monitor cabinets, When this writer
remarked that Cooper’s graphics were
depicting an unusually smooth system
response, he attributed this to the Mever
Sound Laboratories’ electronies and
speaker cabinets. “The Mever system
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offers a speaker system which is very
flat to begin with,” he explains, “and
their crossover is not just a crossover; it
has amplitude and phase-coherency
correction, as well as three limiters.
There aretwo broad-band limiters and a
peak limiter; the high-frequency limiter
is a sort of sliding-type which narrows
or widens its effect to take out only the
peaks which are altering the system’s
correct frequency response. And, itis a
very fast circuit, so it works well for pul-
ling out feedback transients.”

Meyer Monitor Speakers

All stage monitor speakers on the
Styx tour are John Meyer products, and
are owned by the band. Meyer advises
that the amplifier used to drive one
cabinet should produce at least 250
watts driven into 8 ohms. As in the
house system, Audio Analysts uses QSC
Series Three amps to drive all of the
monitor lines in a bi-amplified mode.
Three different Meyer speaker cabinets
were in use for the Styx tour: the UM-1,
the UPA-1, and the USW.

The UM-1 Ultra-Monitor is the smal-
lest Meyer speaker cabinet available.
Intended to be used as a *“spot”” monitor,
the cabinet contains a single 12-inch
speaker in a ported chamber (Figure 8),
and is used by Cooper as spot rein-
forcement at each vocal mike. A high-
frequency driver is mounted on a coni-
cal horn with a narrowly controlled
pattern. Six cabinets were placed along
the edge of the downstage line, with a
pair angled up at each of three vocal
stands; cabinets also covered the bass
guitar and keyboard positions.

With the same single 12-inch speaker
and HF driver, the Meyer UPA-1 differs
from the UM-1 only in choice of horn,
and contains a radial to provide wider
coverage. The box has slightly different

MONITOR
BOARD
INPUT

MODULE
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FIGURE7
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QsSC AMP QSC AMP
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LF COMPONENT  HF COMPONENT
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Figure 8: Meyer UM-1 stage monitor slant
houses a single 12-inch bass driver, and a

conical horn mid-range.

exterior dimensions than the UM-1 to
maintain a constantinternal cubic-inch
displacement. Four UPA-1s were used
for wide-area coverage, and were placed
offstage.

The drummer’s monitor mix was
heard through five stacked cabinets:
two UPA-1s,and three USWs. The latter
is a dual-fifteen cabinet with an internal

cubic displacement of five feet. These
three subwoofers were stacked a mere
two feet behind the drummer’s stool,
and inadvertantly projected the ampli-
fied kick drum well out into the audience
seating area. The effect of this interfer-
ence would not have been noticeable in
an arena setting, but was evident in the
smaller theater.

Setting up the Monitor System

At load-in, Audio Analysts' engineer
Sean Webb placed the monitor speaker
cabinets on stage. and cabled them up.
First to go in were the flying side-fills,
which were hung from the downstage
lighting truss, and required immediate
attention. For this application, a pair of
Meyer UPA-1 boxes were strapped
together and hung from each end of the
truss with nylon webbing and metal
hooks. The cabinets were secured at an
extreme downward angle with ratchet-
straps, as shown in Figure 9. These
small cabinets developed an amazingly
high sound-pressure level from such a
high over-head distance — strong
enough that Rob Kingsland out at the
house console was moved to comment
that he noticed a slight interference
with the house sound during the show’s
louder passages.

After the Meyer speakers were positi-
oned and wired, monitor engineer Mike
Cooper used a White Model 200 real-time
analvzer with pink-noise to perform an
initial level check of the various monitor
zones."We'll use the analyzer, toalarge
degree, to give us an idea what we are

FIGURE9
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THE PRICE OF BEING
A PERFECTIONIST IS HIGH.

We're not out to sell TAD professional
loudspeaker components to everyone.

Only those who can afford to eliminate the
word “compromise” from their vocabulary.

Obviously, you won't hear that word bandied
about amongst the engineers at TAD.

Because our entire existence is dedicated to
the perfection of audio. To accomplish this you can't
be willing to skimp, to cut corners, to make sacrifices,
to settle for less than the best.

That's why every device we make is assembled
entirely by hand. With the precision youd expect of a
watchmaker. Our diaphragm assembly, for instance,
IS mounted with a gap precision of =1 millionth
inck to ensure high reliability.

We use tremendously expensive evaluation
and testing techniques with the aid of computers
and esoteric acoustical equipment like a Doppler
Laser, a Laser Holograph, an Impulse Generator, and

an Anechoic Chamber, to mention just a few.

Finally, we feel to make first-rate products you
can't settle for second-rate materials. So we use the
finest money can buy. Such as Beryllium diaphragms
and Alnico magnets.

Consequently, the sound we produce is totally
uncolored, uncluttered, and unmatched.

Which is why our professional loudspeaker
components are preferred by musicians, audio-system
designers and recording engineers who are
perfectionists when it comes to sound.

And who feel that the price of not being a
perfectionist is high.

Technical
JAudio Oevice

n of Pioneer Eiectronics (USA) Inc
A 90807. (213) 639-5050. Telex 656431

nal Pr Div
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experiencing as far as acoustical prob-
lems go on a given stage,” he explains.
“But, we don't live by the analyzer . ..
after | see what needs to be seen onit, |
then look for problems. Often thingslike
poor mike placement show up. The ears
though, arethereal thing. Ifthedisplay
doesn’t correspond with the ears, go
with the ears.”

Cooper explains that, for this act,
vocals and drums are most important.
“I really have to spread the snare and
hi-hat over the stage,” he says. “And,
the EXR Exciters go along way towards
giving me areally bright, present sound
onthe vocal mix anywhere on stage. My
downstage mixes areimportant, but the
sidefills actually carry the show, since
these boys move around a lot.” In addi-
tion to the overhead sidefill pairs, a
Meyer USW and UPA-1 are placed at
stage level on either side of the front
vocal line, and fed separate left and
right mixes.

Feedback, with all those monitors?
“Not really,” Cooper claims. “I never
have all of my 64 inputs open at the
same time. Drums and vocals are a con-
stant, but the many keyboards and gui-
tars come and go. I probably average
about 22 open channels at any given
time during the show, and half of those
are likely to be direct inputs, so acousti-
cal feedback problems are not really
that common. It really depends on two
things: how loud the band plays; and
how well we tuned them beforehand.
But, the Meyer speakers give me just as
much level — and it’s cleaner — as any
huge triamplified stack I ever used for
sidefills.”

According to Cooper, unlike some
tours that basically are done in a spon-
taneous, ‘‘seat-of-the-pants” method,
the Styx show places a greatdemand on
him for proper monitor cues. As he
explains, “What happens is this: we
have a lot of cues . . . some instruments
may be used on only one tune during the
entire show, maybe only for a few bars.
Butit has to be there ontime. I also have
four tracks of tape return from the house
console, and a film audio track to bring
in and out. And there are three different
[Audio-Technica] wireless lavalier mike
channels, each one used twice during
the evening.”

Stage Miking

With three multi-instrumentalists in
the band, Styx featured many different
guitars and keyboards — and that eats
up a lot of channels. There were three
separate keyboard positions individu-
ally mounted on a rolling cart or riser
(Figure 10). Keyboard instruments
included two Roland Jupiter synthesiz-
ers, a Fender Rhodes electric piano,
Korg electric organs, among others. All
keyboard inputs were taken direct,
including the acoustic grand piano
pickup. A Leslie cabinet was miked with
an AKG DI2E on the low-end, and a
Sony ECM-22P on top.

Electric and acoustic guitars were all
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equipped with Nady wireless devices.
One of the band’s stage technicians
spent the entire show overseeing abank
of 20 wireless receivers. Guitar amp
stacks received mikes, while the bass
guitar and the Moog T'aurus bass pedals
were taken direct. Hard-wired vocal
microphones were Beyer M600 models.

The drum kit took up 15 input chan-
nels with itsdouble kick drums (Electro-
Voice RE-20 mikes), the four rack toms
(Sennheiser 421s), and the top and bot-
tom snare mikes. A third mike was
placed on the snare drum for use exclu-
sively in the monitors. Hi-hat and over-
head cymbals were covered by AKG
C451E condensers, as were the various
percussion “toys.” A large pair of con-

cert tympany completed the set.

Console Interface

Stage lines were picked up by satellite
boxes situated in various parts of the
performing area. These 11-pair boxes
utilize Amp g-2 connectors to feed signal
into two identical 40-pair splitter boxes,
providing lines from stage to the console
areas. The junction boxes have three
discrete outputs for house, monitor, and
recording. “These three outputs are
completely isolated from eachk other.”
Albert Leccese explains. 1 won't say
whether or not we use transformers in
there to split the signal, but we do use a
very simple idea . .. | am surprised it is
not more commonly known. Of course,
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the splitter box is stuffed with PCs, and
a lot of wires — we have had great suc-
cess withit.” Twoinput snakes run from
the splitter box to the house mix posi-
tion, and two identical (though shorter)
snakes feed the two monitor consoles.

House Mix Position

Two identical Gamble HC40-24 con-
soles provided 80 inputs at the house
mix position. House engineer Rob
Kingsland handled the primary board,
while John Newsham assisted on the
secondary board. In addition to the
myriad lines coming from the stage,
Kingsland returned a host of effects
lines into the Gamble boards, along
with a four-track music tape feed —
tunes from the current album into which
was mixed live vocals from the wireless
lavaliers — and a film soundtrack, used
as the opening sequence of the show.

Newsham found the Gamble consoles
to be versatile when it came to having
enough “ins-and-outs,” but had encoun-
tered a couple of problems with the pair
in use on the Styx tour. I get bleed-
through from the cue circuit into the
main outputs if the headphone amp
input is overloaded,” he recalls. * Audio
Analysts plans to modify this particular

console and replace the graphic section
with an auxiliary effects return panel,”
Newsham added. The tour was due to
receive, by the end of May, a second pair
of Soundcraft Series Four desks with 40
inputs routing to 16 discrete mix outputs
for front of house. Shane Morris, techni-
cal manager for Soundcraft, says that
the Series Four house console is
equipped with eight stereo subgroups
and eight mono effects returns, and has
a full patch-panel, with easy access to
the auxiliary and program group
busses.

Audio Analysts engineer Ray Dilfield
was the third man in the house mix
area. As tape operator, it was his job to
handle the Otari MX-5050 which fed
fourtracks of musicinto the system. 1)il-
field also had a TEAC 3300X reel-to-reel
standing by as two-track backup, in
case of primary tape transport failure.
Both machines were started in sync and
ran simultaneously, thus providing him
with instant access to the two-track
should problems arise with the Otari.

House Processing Equipment
A formidable array of processing
devices lined the wall behind the house
consoles. Four separate equipment

SOUNDCRAFT SERIES 4 FRONT-OF-HOUSE
AND MONITOR CONSOLES

As with all other modular Soundcraft consoles, the Series 4 mainframe design is based on
custom aluminum extrusions between aluminum plate profiles, which is said to result in astrong
vet reasonably lightweight structure. Internal wiring is based around insulation displacement
techniques that eliminate the need for a fixed mother board system with fragile, unreliable edge
connectors.

The Series 4 front-of-house console, available with a maximum mainframe configuration of 40
inputs routing to eight stereo subgroups, is divided into an upper and lower section, with two
modules per input. The upper module contains an LED bar-graph meter, input gain and equalizer
controls, while the lower module contains routing, auxiliary sends, fader, and the programmable
grouping controls. The sub-groups are contained in the lower modules to the right-hand end of
the console; the modules above the sub-group modules contain the 8x8 matrix controls and
effects return channels. Between the input and sub-group sections is the master and intercom
module, above which is found the auxiliary master modules. At the right-hand end of the console
is the patchbay sunken beneath a plexiglass cover that can be retained in place whilst patch
cords are inserted in the jacks.

The Series 4 monitor console is similar in format, and uses the same upper input module with a
dedicated lower module containing 16 rotary pots with an overall master fader. To the right-hand
end of the console are 16 group output modules, eight in the lower section, and eight above. In
addition, the monitor board can be built with a customer-specified stage distribution system as an
integral part of the console. Facilities for outboard record splits can also be provided. A mike
patch bay can be provided to allow the monitor operator to assign the mike inputs differently to
the house, or so that a monitor console with less inputs than the house board can be used. ma
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racks were packed with enough gear to
stock a major recording studio or two
(Figure11). Rack #1 contained 10 Valley
People Kepex Il compressor-limiter-
gates, which were applied to each indi-
vidualdrum, including the snare. Omni-
Craft G-4 noise gates were used on the
effects returns. Four dbx 160 limiters
were patched into channels assigned to
handle bass guitar, bass pedals, and
two kick drums. Four sides of EXR Exci-
ter were used on the left and right over-
head drum mikes, and on the toms. A
spare crossover and a Dietz parametric
equalizer completed the rack.

Rack #2 housed a Crown RTA-2 real-
time analyzer, connected to an AKG
C414-B mike for ambient frequency
response readings. Two Technics M-85
stereo cassette decks were included for
recording and playback. Also contained
within this rack.were the main sound
system processing gear. Console out-
puts first were put through a pair of
Klark-Teknik stereo third-octave gra-
phicequalizers, and then through a cus-
tom Brooke-Siren crossover. These
English-made units are built specially
for Turbosound with additional phase-
correction circuitry, adjustable at the
front panel, and are specifically recom-
mended for use with the TMS-3 system.
A four-way stereo crossover drives the
stacked speakers, with crossover points
at60 Hz, 280 Hz, and 3.7 kHz. The flying
clusters had a separate three-way cross-
over that allowed the TMS-3 cabinets in
the air to start receiving signal at 30 Hz.

The third house electronics rack con-
tains most of the show’s special effects
devices. A Lexicon Super Prime Time I1
(with 40 programmable memories), a
standard Lexicon Prime Time, and two
Eventide H949 Harmonizers were
available for vocal processing. Also
included was an URSA MAJOR Space
Station for reverb effects on the drums,
a Deltal.ab DL-1 for vocal special
effects, and a new Lexicon 224X digital
reverb unit that served as the primary
drum and vocal reverberation system
for the show. “It's interesting, this
224X,"” says Kingsland. “It offers very
long reverberation times [up to 70
seconds — FEd.] with a good, natural
sound.”

Rack #4 primarily houses the
channel-insert gear, including eight dbx
Over-Easy compressors that were
placed on vocal mike channels. Two de-
essers were included for dialog and
sound effects, along with six dbx Model
905 parametrics for vocal channel
inserts. Omni-Craft GT-4 noise-gates
and Bi-Amp Quad-limiters were put in-
line with the synthesizers as a safety
factor for the main sound system. Other
processing devices included a flanger
for the drums, two more parametrics
and compressor channels used as
inserts on the lavalier mikes, and two
sides of dbx noise reduction for the Otari
tape deck (two tracks being run with
dbx, and two without). An Eventide
H910 Harmonizer was included in the
rack for the Fender Rhodes; six more



F‘ngure 11: Two of four house electronics
racks used on the Styx tour.

EXR Exciter sides were inserted on the
vocals. A few more spare Dietz limiters
completed the rack.

Speed of System Construction

Perhaps the most astonishing thing
about the sound system put together for
Styx is the fact that it was built in the
month prior to the tour going out. Audio
Analysts did not receive final confirma-
tion of the tour until December 17, 1982.

(Styx has been known for last-minute
decisions in the past. Rob Kingsland
sent mild shock waves through the con-
cert sound business in 1979 by mailing
out a bound set of specifications for
essentially this same system, bids being
sought for a tour hardly eight weeks
away!)

According to Albert Leccese of Audio
Analysts, “The recession actually
helped us to prepare for this tour. Ware-
houses were full, and many of our supp-
liers were able to ship items right from
stock.” Leccesse offers that the com-
pany’s biggest worry was the monitor
consoles. “I flew straight to England
and laid out the specs,” he recalls.
“Graham Blythe and Phil Dutteridge at
Soundcraft were very helpful; those
guys got these consoles out in less than
30 days.” Betty Bennett, general man-
ager of Soundcraft, Inc., confirmed that
the console manufacturer had only
three week’s notice. “We were just get-
ting ready for the holiday season, and
Audio Analysts ordered two of our new
monitor consoles. We had not even seen
them here yet in the States. And Albert
wanted delivery in three weeks.”

According to Alan Wick of Turbo-
sound, the purchase order for the TMS-3
cabinets was received on December 16,
1982. By January 21 the boxes had been
loaded, painted, and tested in Audio
Analysts’ Plattsburgh facility. Con-
soles, speakers, cabling and electronics
were all hastily ... and expertly ... put
together as the parts arrived. Person-

ally, this writer would not have known
that the system had only been bits and
pieces 30 days prior to the tour, had he
not been told. The system seemed tobe a
well-built and finely-tuned package,
right down to the last road case.

Show Sound

As stated earlier, the smaller, high-
ceilinged San Diego Fox Theater can
offer great challenges to a sound engi-
neer and his system. During the course
of the first night’s performance, I spent
agreatdeal oftime trying tolocate spots
in the room which had poor sound. I
found none. Words were clearly heard
even in the back row of the high bal-
cony, though the low-frequency
response was, expectedly, somewhat
attenuated up there. The TMS-3 system,
to my ears, was ableto clearly reproduce
the music program material in such a
manner that I was not even aware that
I'd been listening to 115 dB peaks until |
stepped out into the lobby to find my
ears ringing. Inside, the system was
very easy to sit and listen to. Odd fre-
quency peaks and harmonic distortion
were practically non-existent. The lack
of distortion in the system definitely
helped to make listening to it a pleasure.
The PA looked good, and sounded bet-
ter. A wide range of audio effects actu-
ally attracted the audience’s attention
to the high-fidelity sound system. And,
for a system assembled in 30 days,
heard on the first night of a complex
tour, that says a lot. (T T
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Turbosound’s full line of compact protessional
loudspeaker enclosures provide maximum projection
and efficiency without the distortion and coloration
of horn loaded systems and require a minimum of stage
and transport space.

Over a decade of research and development has produced
the patented design principles which enable Turbosound
to achiceve superior results at competitive prices,

without need of special drivers or electronics.
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c An “Engineers Guide “lo ¢ Music

Understanding the Basic Syntax
of a Session by Following
Various Musical Scores and Charts

by Jimmy Stewart

A creative engineerisone thatis sympathetic to the musical goals of the producer, artist and musician, and
who can utilize his or her knowledge to ensure that the recording technology is being used to bring life to
the musical performance. Without doubt the ‘“catalyst’ for any session is the musical score. Even if an
engineer is unable to read music (which is not to say that it can be a great advantage for them to follow a
score sheet), the ability to gain a grasp of the musical ‘“‘punctuation” and ‘“syntax’ of the piece to be
recorded can be extremely useful, to say the least.

This article will consider the various ways in which an engineer can gain some insight into the myriad
details contained within the written music, ranging from a simple appreciation of a song's structure,
through the markings on a rhythm chart, to understanding the important landmarks to be found on a full

orchestration score.

n pop records, the song is the

most important element we are

dealing with," Quincy Jones
told K-¢ p in the October 1982 issue.
“The engineer has to understand and be
able to relate to its musical structure.”

Pop songs can be made up from basi-
cally six tvpes of Blueprints, or internal
structures, as shown in Table 1. The
individual sections within a song are
labeled on most lead sheets in the form
of (A) for verse, and (B) for the chorus;
sometimes a song may have a tag.
labeled (). These sections may be
repeated again in the song, in the form
of (A2) — (B2) — (B3). and so on. Such a
lettering system is used by music-
reading musicians, and will appear on
their music sheets. It's useful for an
engineer to be able to relate the two sets
of terms: the letters that relate to the
musician’s chart; and the verse and
chorus indications on the lyric sheet.
song sections most generally are eight
bars in length, although vou may come
across variations.

The strongest lyric line and/or
melodic line in asong is the *hook,” and
is the part that, as the name suggests, is
easiest to remember. Also. song arran-
gements use an introduction, which ean
varyinlength from two to eight bars. or
more. Other parts in the song arrange-
ment could be alink or setup. A bridge or
release could be added as a diversion
from the song, keeping the listener
entertained before the payoff(hook)in a
song. An “outro” iv a groove section or
vamp used before the last chorus thook)
is stated. The turn-around in the song
arrangement is a repeat of the chorus
(hook), and appears at the end of the
SONg.
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“Although you are watching the VU
aa— meters and getting

= balances, start to
learn the song form
as soon as possible,”
™ says engineer Chris
Minto, whose most
notable recordings
have been with Pat
Benatar, Rick
=Springfield, and
Carlos Santana,

CHRIS MINTO

produced by Keith Olsen. “I'm not a
trained musician, although [ played
guitar by ear for several years, and also
experimented with drums and some
vocals. [ learned by listening; I trust my
ears. [ hadtolearn to communicate with

musicians at a musical level, and
understanding song form is one way we
can communicate.”

In Table 1, Minto’s six basic blue-

prints for a pop song, the various letters
relate to the musical structure. For
example: section A melody, same as sec-
tion A2; B section change in melody,
same as section BZ; section C, new mel-
ody. It should be noted that the C section
is a bridge, as shown in Blueprint III,
and usuallyisasurprisein thesong;it's
always memorable, and stands on its
own. It could be called a tag. Some
songs, for example Blueprint [V, elimi-
nate the chorus by building the cumula-
tive emotion on the sections already
introduced. The words change, but the
musical sections are identical.

“When I'm recording a song, I learn
quickly the Blueprint,” Minto continues.
“And once we get a version on tape we
like, I'll write out on paper the Blueprint
and arrangement.” The accompanying
chart is Minto’s seript for production of
the Tane Kain song, “My Time to Fly.”

TABLE 1: THE SIX BASIC BLUEPRINTS FOR A POP SONG
Blueprint I:
Al A2 B A3 B2
1st Verse 2nd Verse Chorus 3rd Verse  Chorus — —
repeated
Blueprint II:
Al Bl A2 B2 A3 B3 —
1st Verse Chorus 2nd Verse Chorus  3rd Verse Chorus
Blueprint III:
Al B1 A2 B2 C B3 —
1st Verse Chorus Verse  Chorus Bridge Chorus
Blueprint IV:
Al A2 A3 A4 — — —
1st Verse 2nd Verse 3rd Verse 4th Verse
Blueprint V:
Al A2 Bl A4 A5 B2 B3
1st Verse 2nd Verse 3rd Verse Chorus  4th Verse Chorus Chorus
Blueprint VI:
Al A2 B A3 A4 B2 C
1st Verse 2nd Verse Chorus 3rd Verse 4th Verse Chorus Tag
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It takes a lot more than top-quality equipment and a smooth-running
operation to have a profitable studio these days. You need
something extra to make 'regulars’ out of new customers.

Like the extra-added attraction of a Fairlight CMI. This versatile
computer musical instrument will set your studio apart
in all these ways:

« Immediate access to the largest library of sounds available.
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“When we are working on vocals, I'll
use a lyric sheet with verses and chorus
labeled, and reel time numbers from the
tape recorder. My way of getting into a
song istapping my foot lightly, and this
isdone after I determine the meter of the
song.

“In working on punches, I like to play
the section through to find out where the
punch-in and -out will be, counting with
the song meter: 1234, 2234, 3234, 4234,
etc. With some tape machines you have
to anticipate the punch, because the
erase head is far away from the record
head, and you also have to worry about
getting out of the punch. I'll subdivide
the beats within the bar — one, and, two
and, three and, four ... and so on. And
for a very tight punch, I'd count one e
and ah, two e and ah, three e and ah,
foureandah...togive asubdivision on
each count.”

A good sense of rhythmis very impor-
tant for an engineer, especially in multi-
track work, Minto offers. “I know the
punching times for different recorders.
Take the MCI, for instance: it might
take a 1/30th of a second before the
machine takes hold, and longer when
dropping out. Depending on the style of
music and tempo, I will have to antici-
pate by a 16th note, or whatever. Being
able to subdivide notes really helps me

SONG STRUCTURE OF TANE KAIN SONG,
“MY TIME TO FLY,” ANNOTATED
BY SESSION ENGINEER CHRIS MINTO

[0.50. .. Band Entrance . . . 5]

Song Form Reel Time
(From multitrack tape
position counter)
[Tape Starts] 0.00
Introduction 0.09
Verse #1 0.22
Intro #2 0.46
Verse #2 0.51
Chorus #1 1.17
Intro #3 1.40
Verse #3 1.48
Chorus #2 2.13
Bridge 2.36
Verse #3 3.02
Outro 3.26
Turnaround #2 3.33
Turnaround #3 3.50
Turnaround #4 3.59
End 4.16

SMPTE Labels
(From Neve NECAM console
automation system)

W N -

getting in and out of punches cleanly.”

When you're working on a line from a
section in a song, Minto advises, always
give the artist the line just before it, and
catch the breath before the word at the
punch-in. Getting out is just as difficult;
you want to make sure you don't erase
the breath for the next line, just in case
it’s a keeper.
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“Sometimes a singer may not beright
on pitch,” Minto continues. “If they
hear too much track in the earphone
they go flat, if they have too little track
in the earphone they'll go sharp. I
always wear earphones [in the control
room]so I know what they are hearing.”
Anengineer will always look better, and
gain respect and confidence if you can
count rhythm and recognize song Blue-
prints, Minto concludes.

Writing Your Own Chart

A music script tells an engineer what
the song Blueprint
will be, and outlines
the song arrange-
ment. This can be
elaborated on by
writing the script on
music paper. Bruce
Swedien, considered
by many to be the
dean of recording
engineers, has
received many awards for his engi-
neered records dating from the late Fif-
ties. In recent years, Swedien and
Quincy Jones have become one of the
most successful producer engineer
teams. He's also an able pianist.

“I like to write out my own chart,”
Swedien says, “because it helps me
understand the song, and is my way of
seeing the production as a script. The
way | work on pop records nowadays,
with many rolls of multitrack tape, I'm
able to keep a record of the song as it
develops. I'll refer to my music sheet
during all the stages of production.”

Swedien starts his script by blueprint-
ing the song on music paper, and writ-
ing out the bars and bar numbers. As
the rhythm track is recorded, autolo-
cater numbers are added, along with the
SMPTE timecode references. This mus-
ical script will be his instant, fast, and
concise reference to the music being
recorded. As the production develops,
Swedien notates elements that he feels
will be important for the final mix; for
example, edit marks, the key or keys

ATy
BRUCE SWEDIEN
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The Professional’s Choice

Professional Groups jilke: Pat Benatar, Roy Clark, Heart,
Jefferson Starship, Masshall Tudker, Pink Floyd, The
Scorpians and Frank Zappa choase Carvin because they feel
it’s the best!

At Carvin you're not anly buying the best, but our “Pro Net”
prices are attractive because you're buying Direct from us.
Send $1 for your 1983 8) page Color Catalog. Send $2 to
RUSH by 1st Class mail, $5 for foreign countries. For product
information, Call Toll-Free 800-854-2235 (Calif. 800-542-6070)
Master Charge & Visa accepted.

Direct Pro Net Prices on all Carvin Products as shown

OZZXRe—~TOTMMOOT >

R540-M Concert 90° Radial Horn — Pro Net $269 List $495
1330-M Horn-loaded Bass System — $239 List %495
980-M Pro Radial Horn/Bass System — $349 Lst $695
750-M Pro Stage Monitor — $169 List $295
MX1202 12 Ch Stereo Recording Board — $1195 List $2595
DCAS00 800W (bridged) Stereo Power Amp — $599 List $1095
DCM301 300W Monitor Amp w 9 band EQ — $549 List $695
EQ2029 29 Band 1/3 Octave Equalizer — $259 List $495
XC1000 Stereo Electronic Crossover — $269 Liss $495
DC200 Kea Guitar with Gold Plating — $570 Lict $1140
XB112 All-Tube 1-12" “X”™ amp w Celestion — start at $449
B215-M [Cual 15" Magnalab Bass Enclosure — $249 List $495
PE150 Bass Head w Compressor & Parametric — $399 List $795
V412-M Lz2ad Stack w 4 12" Celestion spks — $399 List 795
X100-B B-itish 100W “X” Amp head — $579 Lis $1195

JBL speakers optional on most models.

Write: CARVIN, Dept. RP-43, 1155 Ind istrial Ave.,
Escondido, CA 9202t
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The Physics of Music

The varying and contrasting degrees of intensity or loudness in musical tones
arerefered to as dynamics. Increases or decreasesin volume are indicated by the
following terms: pianissimo (PP), very soft; piano (P), soft; messo piano (MP),
moderately soft; mezzo forte (MF), moderately loud; forte (F) loud; fortissimo
(FF), very loud; forte piano (FP), loud and immediately soft; sforzato and sfor-
zando(SF, SFZ), heavily accented; cresendo (CRES, or <), getting louder; decres-
cendo and diminuendo (DECRESC and DIM, or >), getting softer.

Rhythm
Rhythm has several dimensionsthat need to be coordinated by the mind and ear:
meter, tempo, and duration. Meter is the structure of regularly occurring accents

NOTE EQUIVALENTS AND THEIR CORRESPONDING RESTS

NAME DURATION EQUIVALENT REST
(WHEN QUARTER NOTE
GETS ONE BEAT)

— =
IZ——— WHOLE NOTE 4BEATS =
— e
HALF NOTE 2BEATS —
E QUARTER NOTE 1BEAT g
= ——
EIGHTH NOTE 1/2BEAT ——
E SIXTEENTH NOTE 1/4 BEAT ::E_
~3— —_
E HALF NOTE —
TRIPLET 4BEATS —
QUARTER NOTE =
% TRIPLET 2BEATS =—
=Z==—— EIGHTH NOTE =——
SIXTEENTH NOTE =—
TRIPLET 112 BEAT =
E DOTTED HALF NOTE IBEATS g

DOTTED QUARTER
E 1-1/2BEATS E
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being played as the song progresses,
bass-line elements, set-ups, break-
downs, links, special equalized notes,
sections orinstruments that need reverb
attention, plus the song form (see
accompanying chart for “Livin’ in
America”).

Using a Conductor’s Score

Jim Mooney is a trumpet-player/
engineer, and the owner of Sage and
Sound Studios in
Hollywood. He spe-
‘z cializes in recording

Ml small groups and
stage bands.

“A two-line con-
ajductor part can
‘.’ make a nice produc-

il tion sheet for me,”
=W Mooney says. “It’s

JIM MOONEY especially conveni-
ent to see all the musical lines in the
treble clef. This form of conductor’s part
tells me what instruments enter, and
blueprints the arrangement for me.
Once I get my levels set on the first run
through, I'll look at the chart for
instrument blends that I might work on
with mike placement, and circle themon
my score. For example, during the intro
to ‘April In Paris,” second bar, the trom-
bone line and trumpet line answerin bar
#4 will need some touching up [see
accompanying chart). I can tell by the
trumpet register [ high pitch] that there
will be loud ‘shout.’ I also like to mark
modulations [changes of key), which
helps me understand what the form is,
and build in the arrangement.

R

— continued . . .
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“It’s a glamorous business, isn’t it?”

It's glamorous, all right

If you like all night sessions. Reccrding and re-record
ing dozens of times. Trying fo please yourself and evarybody
else in the studio.

At dbx, we think i's a vary difficult job that demands
patience, talent. and the very best equipment you can get
your hands ¢n

Whieh 1s why we ve spent the past 12 years constantly
advancing the art of signal prccessing. We're always solving
a problem. T¢c make your joo easier. To make the music
sound better

Our latest 2xample is the dbx 610 Autographi
Computerized Room Equalizer that automatically equalizes
a listening location to a flat or user-determined frequency
response. In less than 15 seconds.

These are many more examples.

Like the 900 Series modular signal processirg system
that contains thase functions ycu use most. It includes a
de-esser that aperates indepenaent of the input level so you

~T™M

can control an “s” whether it's shouted or whispered. A 3-band
parametric equalizer with both reciprocal boost/cut and
“infinite notch” on each band. A new flanger with the highest
‘requency sweep ratio and lowest ncise you've ever heard. To
name just a few.

Then, of course, there's dbx tape nose reduction. It
rivals the sound of digital reccrding, both in tape noise elimina

«tion and dynamic rarge.

So after you've put in all thase hours in the studio, the
tape you end up with will sound as close to perfect as you
can make It.

And that, after all, is why you're in this business.

Visit the authorized cbx professional dealer near you.
Or write dbx, Incorporated, Pro- fessional Products

Division, 71 Chapel Sireet, Box

100C, Newton, MA 02195.
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Professional
Signal
Processing

Tel. (617) 964-3210.
Telex: 92-2522
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SALE PRICE
FOR ENTIRE
PACKAGE

11,099”

*Plus applrcable sales
tax. Prices subject to
change without notice.

THE SYSTEM

O 1 Fostex A-2 2 Track Recorder
O 1 Fostex A-8 8 Track Recorder
0 1 Fostex 350MB 8x4 Console
w/Meter Bridge
O 1 Fostex 3180 Stereo Reverb
e - ' (not pictured)
—————— 0 1 Set of connecting cables for
all supplied equipment
01 2 Electro Voice Sentry 100A
Monitors
0 1 Hafler DH-220A Power
Amplifier (not pictured)
01360 Systems Digital Keyboard
(real sound sampling)
0 1 Linn Drum (programmable
drum computer)
1 Alpha Syntauri Digital
Synthesizer System
#AS0217C

Apple Il Computer
not included.
Demos by appointment

VALLeEY AULIO

DIVISION OF TODRANK TECHNICAL SYSTEMS INC

P.O. BOX 40743 - 2821 ERICA PLACE » NASHVILLE, TENNESSEE 37204 - 615-383-4732
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WGBH in Boston is famous for high-fidelity
audio productions for radio and television.
For years, WGBH has originated live, on-
location simulcast spectaculars. Now GBH
Production Services offers Unit Four, a new
mobile audio facility for commercial
projects.

Unit Four is carefully designed to meet
the stringent demands of remote tele-
production. It is superbly equipped, from
the custom 40 x 40 X 24 mixing console to
the unigue a.c. power
and audio multicable
systems. It performs
48-, 24- and 4-track
recording with provi-
sions for simultaneous
independent stereo
mixdown. Audiophile

WGBH's Unit Four was
outfitted with the help
of Cramer Audio &
Video Systems. Cramer
is a major designer and
supplier of high quality
audio systems. These
vary in size from small
home studios and pro-
duction facilities up to 24-track rooms,
broadcast studios, large theaters, touring
sound systems, OB and recording mobiles,
and university and corporate media centers.
Cramer provides everything from equip-

c‘

GBH PRODUCTIONS

125 WESTERN AVENUE, BOSTON, MASSACHUSETTS 02134

(617) 492-9273

PROFESSIONAL AUDIO

120 HAMPTON AVENUE. NEEDHAM HEIGHTS, MA 02194

(617) 449-2100/(800) 343-5800 (OUTS. MA)

M rive daeos 8

E‘ W T4

Al Y Ve W YR
v

monitoring options include Bryston-
powered Urei 811As. Signal processing
aboard includes Dolby noise reduction, dbx
compressor/limiters, and the Lexicon 224
Digital Reverb. Critical communications and
audio distribution requirements are met by
RTS intercom and D.A. equipment.

Perhaps most important, Unit Four’s engi-
neering staff is experienced. They handle
mobile recording and live broadcast of
dozens of concerts by major musical artists,
from top rock bands to
world-class symphony
orchestras.

Interested? Call
for more information.
Ask for Steve Colby,
GBH’s Remote Audio
Specialist.

ment to room design,
installation and service.
In addition to the
product lines included
in WGBH’s system,
Cramer carries over 100
others: Studer, Trident,
Tascam (16-track; Series
50, 40 and 30), Quan-
tum, Revox, JBL, Audio & Design, Orban,
Ecoplate, AKG . . . almost all major manu-
facturers. Prices are low. Delivery is effi-
cient. Financing is available. Les Arnold or
Mark Parsons can give you all the details.
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The Physics of Music ...continued —
or pulses, which underlines the particular rhythm of a melody or harmonic
progression. The rhythmic pulses (which also may be called counts) lead us to
divide sequences of notes into groups called measures. This division makes the
grouping of the time relationship between segment of the melody easier for the
eye and mind to grasp. The different measures are separated by bars, or straight
lines drawn vertically across the staff, which is a series of horizontal lines upon
which tones and their durations are represented. The notes are of different
durations, but a pattern of accented and unaccented notes or rests usually repeat
themselves throughout the piece.

A whole note, represented as an unfilled oval, is the standard by which all
other notes are measured. It is divided by fractions of two into half-notes,
quarter-notes, eighth-notes, and so forth, as shownin the accompanying table of
note equivalents and their corresponding rests. The series of rests represent
silences of equivalent duration to the corresponding notes.

Since writing out each set of equivalents can be a tedious process, shorthand
symbols have been developed for common combinations. Thedot and thetieare
twoofthese. A dot after a noteindicates that the noteis to be increased by halfits
normal duration. That is a dotted quarter note is equivalent to a quarter-
note/eighth-note combination. Dots also work with rests in the same way.

Meter refers to the patterns and spacings of beats within the bar, while tempo
refers to the speed of the beats within it. The song tempo ordinarily is indicated
at the beginning of a piece by a word or phrase of instructions, fast, medium or
slow.

Tempoindications can be coupled to the Time Signature(also called the Metric
Signature) to establish the performance rhythm of a piece. The Time Signature is
also found at the beginning of a piece, and resembles a fraction. The numerator
(top number) refers to the number of beats in a measure, while the denominator
(bottom number) indicates which length note gets one full beat. The basic pulse
is always counted asaninteger. Try tapping as you count out the patterns below:

QUARTER
NOTE

-
ONE

o o
TWO - | THREE — FOUR —

ONE
BAR

f ]
EIGHTH 2 . . A , o
NOTE ONE — AND TWO — AND THREE — AND

L -
FOUR — AND
¥

’ ’

-E-AND - A

OF
4/4 TIME

SIXTEENTH |
L4 L4 o o o o L 4
NOTE THREE - E - AND - A

ONE-E-AND- A
Y

o L4 . 4 o
TWO - E-AND - A FOUR

—T

EIGHTH
NOTE
TRIPLET

o o ’
FOUR TRIP-LET

- Ll o
THREE TRIP-LET

. o o
ONE TRIP-LET

o e @
TWO TRIP-LET
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until letter (D1). I'll have to make my
decision about maybe using a ‘sweeting’
mike for the soft trumpet solo that
enters at that bar, if he will be playing
with a mute on the horn.

“My next spot to watch will be two
bars before letter (E): trombones and
trumpets shouting after the soft trumpet
solo, so I need to watch my levels. The
sixth bar of letter (F) has the trumpets
starting the lick, and are joined by the
trombones. I need to think about the
blend, and balance. When I'm recording
direct to two-track, I'll have to ride the
faders because I'll be pulling up solos.
I’'m not saying that I go crazy on the
faders; you'd be amazed how much2or3
dB pull can help you in a soft spot, and
pulling down the same amountin a loud
spot. As long as it's subtle, the listener
won’t really hear it.

“When I'm recording a big band, I'll
study the score looking for solos,
ensembles, and the basic orchestra for
my mike setup. I try and hear the parts,
and visualize presence and dynamics as
if I'm hearing it on the monitors. I have
learned from experience in recording
stage bands that I can spot most prob-
lem areas. With top professional play-
ers, the horn sections are always in bal-
ance, but with college bands there is
always a problem. For example, on a
four-way sax solo the lead players sound
may be ‘brittle’; this calls for a different
mike. Some sax players may change a
reed on me, which alters theirsound. All
of these things relate to the music. If I
didn’t read [charts] I might think that
somethingisgoing wrong at a technical
level.”

A conductor’s score tells you what



instruments will be playing, and how
they relate to the production of a record-
ing. In many ways, it’s like driving
alongthe freeway; the scoreis yourroad
map. It’s telling you what to expect,
where the curves are going to be, where
the turn-off is, and a lot more. It can
even tell vou“weather conditions,” asin
the case of dynamics — raining i1s akin
to heavy fortes, and clear weather the
case where everything is smooth, and
you can sit back and enjoy the
performance.

“Some musicians and producers have
atendency to put down engineers if they
can’t follow orchestrated music,” Moo-
ney offers. ‘I was once recording a clas-
sical pianist, and we had to make a dif-
ficult punch. I asked if he would give me
the music. I was able to follow the pas-
sage,and hedid a complete turnaround.
Everyone was very happy with the ses-
sion after that.”

LR 2

In part two of this article, to be
published in the August issue,
Jimmy Stewart will move on to
consider more complex musical
charts. Engineer Larry Brown will
explain what sort of production
information he can glean from a
Master Rhythm Chart, while Rick
Riccio, who engineers sessions for
TV and film music soundtracks,
will consider the increased detail
found on a full score sheet. —
Editor.
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BUILT FOR PROFESSIONAL PRODUCTION

TASCAM

Flanner’'s Pro-Audio now offers the newest
line of Tascam Professional Production
products. The new Series 50 includes the
Model 58-%." 8 track, Model 52-%" 2 track,
and Model 50 12 x 8 x 2 production
corsole. Tascam'’s newest line of products
are built with the production engineer in
mind, to give you what you need at an
affordable price. Flanner’s Pro Audio is
eager to service your needs in all aspects
of production. Call us Today! Let us serve
your needs as we have served others from
coast to coast. Series 50 products now in
stock as well as the other Tascam products.

2323C Bluemound Road
Waukesha, Wisconsin 53186
utside WI, call] 800-588-0880

(414)785-9166

FLANNER’S
PRO AUDIO,INC.

Serving The Recording & Broadcast Industries
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RABY O RECORDERS
A Second-Floor Studio Complex With its
Own Particular Sound Isolation Problems

by Larry Blake

n today’s buyer’s market, a

smart shopper for session time

can find 24-track studios availa-
ble in most larger cities for $50 an hour.
Conditions like this are driving many
facilities out of business, and demand
that studio owners think long and hard
about any new purchases, much less
building a new studio.

By the same token, no smart busi-
nessperson hesitates to seize the oppor-
tunity to expand with success. For the
recording world, in this era of speciali-
zation, expansion often means increas-
ing a facility’s flexibility. Just such an
expansion took placein April 1983, with
the opening of Baby 'O Recorders’ Stu-
dio B in the Berwin Entertainment
Complex in Hollywood. With the facili-
ty's Studio A booked solid by Kenny
Rankin, Ambrosia, and Lakeside,
among others, sinceits opening in April
1982, the owners of Baby 'O consulted
with Chris Huston, designer of Studio
A, regarding the possibility of adding a
second, smaller studio. In addition to
handling overflow from Studio A, “B”
was designed from the start as a mix-
down/production room.

The idea for Baby 'O Recorders
initially came from Rafael Villafane, co-
owner of the popular — they often have
lines around the block at 8 AM — disco-
theque in Acapulco. (Incidentally, the
name ‘“Baby 'O” comes from the title of
an old Dean Martin song.) Villafane
also is a musician, and has spent many
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session dollars with L.A. studios while
recording a number of albums. One of
the studios that he patronized fre-
quently was Golden Sound, a lLos
Angeles facility in which Rick Perrotta
had a partnership. Realizing that the
amount he was spending out of pocket
every year at other people’s studios was
more than a down payment on a state-
of-the-art facility, Villafane, Perrotta,
and Enrique Senker, one of his partners
at the Acapulco disco, decided to build a
studio from the ground up. (Well, not
exactly, as we shall see later.)

Berwin Complex

“Rafael|Villafane]and I weredriving
around,” Perrotta recalls, “feeling out
prospective areas that were centrally
located. We happened to drive by this
building [in Hollywood] and we said, at
the same time, ‘Look at that beautiful
building." When Gary Berwin showed us
around, it was an automatic decision —
parking lot, large rooms that were once
handball courts — and the building had
vibes.”

Built in 1926 as the Hollywood
Athletic Club, the complex counts
almost any star (male, that is) that you
care to name as a former customer.
(Film buffs will remember Mike
Hammer finding The Bomb there in
“Kiss Me Deadly.”) Gary Berwin had
bought the complex in 1979, the build-
ing having housed The University of
Judaism for 24 years prior to his

acquisition.

Along with the “vibes” came a few
problems, primary among them being
that the conveniently high-ceilinged
handball courts were not only located
onthesecond floor, butintherear of the
building, making the first-floor entrance
on Sunset Boulevard inconvenient, at
best. A bridge entrance leading out to
therear parking lot was constructed at a
cost of $12,000. In addition, an enclosed
forklift was necessary, as Perrotta
notes: “The [necessary] legal require-
ments to allow handicapped people to
enter your building makes the cost of
whatever you're doing much higher. We
were going to putin anelevator, instead
of a forklift, which would not have cost
that much money. Actually, theelevator
would have cost about the same as the
forklift — about $5,000 — but to make it
suitable for handicapped people would
have driven the cost up to about $9,000.
Soit wascheapertobuy a forklift, which
was not subject to any of those regula-
tions.” [Useful advice to studio owners,
provided they fully understand their
legal obligation to provide access to
handicapped engineers, producers, and
musicians. — Ed.]

“You can make a studio sound good,”
he continues, “whether you're on the
second floor orthe fiftieth. But, being on
anon-ground floor meansspending alot
more bucks!”

Just as the bridge has proved to be a
great convenience, another costly prob-
lem proved to be a blessing in disguise.
“When we moved into the building,”
Perrotta remembers, “we assumed,
because everybody else in here was able
to turn lights on and have typewriters
going, that there was a source of power
for us. We though that the building had
a power vault.

“But when we applied for a permit to
hook up our electricity, the electric com-
pany told us that the present vault was
completely over-taxed, and we couldn’t
take any more power.

“At that point we had no choice but to
build — to some very, very rigid specifi-
cations — a completely new vault. And
even though we knew that this would
cost a lot of money — $20,000, or the cost
of two Studer two-tracks — we didn't
mind doing it because we knew that we
would be doing further development in
the building, and we would have first
rights, legally, to access the vault. So we
built the new vault under Hudson
Street, and ran our power in from there
via three big distribution transformers.

“A further benefit to us is that it’s all
new equipment, and is overrated beyond
our present needs. The power, including
the lighting, is again isolated at each
studio via isolation transformers. So, if
someone comes in wanting todo a video
shoot, not only is the audio power going
to be clean, but if they need to hook up
lights, the lighting power will be pure,
too. We don’t ever anticipate having a
problem from outboard sources coming
in and hooking up to our power. We have

— continued overleaf . . .



Studer’s Secret of Success

In vears past. the studer ABOVU has earmed wide-
spread acceptance by the world's premizt recording
studios. And this success story is far trcm over: top
studios zonti uwe 10 choose the ABOVU MK 1) over other
all new™ machines. The secret of this suctess lies in
three basic rales:
1. If'it can’t be made better. don't change it.
2. Ifimprovements can be made, make them —ceven
it thev don’t show on the outside.
3. Use longer production runs to hold down tinal
cqst
Now in its third generation, the Studer ABOVU series
once again offers state-ol-the-art pertormance at a
surprisinglv modest price. The new AB0VLY MK svs
tem incorporales several significant improvements,
including:
* Transformerless Line Amps: Low output

STUDER

impedance assures opti-
mum performar ce even with
long cable runs.
* New Headblodk: Tight spacing of
crase and record heads permits excep-
tionallv accurate punch-in and punch-out.
* Remote Unit: Full channel remote with 20-
address memory autolocator.
Instead of repackaging these changes in an “all
new” machine, Studer kept the basic transport — a de-
sign with an unprecedented reputation for reliability.
Also, because basic tooling costs have long since been
amortized, the ABOVU MKIIl’s price has been held
down, thus oftering . better price/performance ratio.
How much better? Call vour nearest Studer rep-
rescntative for details. He'll help make our secret the
kev to vour success.

Studer Revox America. Inc. « 1425 Elm Hill Pike. Nashville, TN 37210 (615) 254-5651
Ofiices: Los Angeles (213) 780-4234 - New Yark (212) 255-4462 « Dallas (214) 760-8647 Canada: Studer Revox Canada, Ltd.
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such overkill that it’s ridiculous!”

Design of Studio B

A constant bhookings schedule for
Studio A — despite being financially
satisfying — became somewhat frus-
trating for Perrotta, “because I would
have to turn a whole album over to a
friend [at another studio]. Whenever I
did this, it was like giving away
$:30,000!”

The decision to build Studio B was
made in the summer of 1982, with con-
struction beginning that November.
The new control room and studio area
was designed by Chris Huston as a self-
contained facility; the amenities neces-
sary during a lock-out session have been
provided, including its own kitchenette,
bathroom and lounge attached to the
studio.

“I've always found that when musi-
cians take a 20-minute break, it is
always an hour and 20-minute break,”
Huston offers. “That's downtime to a
studio owner — you can't rent the time.
You can’t give it awzay, and you can’t
charge for that time. With this in mind,
Baby 'O Studio B provides an area
where people never have to leave the
studio. We provide drinks, fresh fruits,
and vegetable — and even bagels — to
make it easier to stay within the envir-
onment and create... wherethe musicis
the most important thing.”

Notable among the creature comforts
that form part of Studio B is a Jacuzzi.
“I know that the idea was worn out in
the Seventies,” laughs Huston, “when
they were used as a communal hot tub.
We had a totally different idea in put-
ting it in Studio B, though. Even if the
clients don’t use it, we will. There are
many times during a mix when you
can’t go any further, creatively. What's
the problem with taking 15 minutes to
relax and get your mind off the music?”

Chris Huston has incorporated into
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the design of both studios numerous
ideas that have evolved over 20 years of
working as a musician, engineer, pro-
ducer and, latterly, studio designer.
Although Huston’s initial passion,
while growing up in Liverpool, Eng-
land, during the late Fifties, was art —
he was well on his way to becoming a
commercial artist at the age of 15 — he
found that there was more money to be
made playing guitar in his band, The
Undertakers.

Later, having relocated to New York,
Huston found himself on the other side
of the glass, producing and engineering
at Talentmaster Recording Studios. In
the period from 1965 thru ’68, he engi-
neered for many Atlantic Records

STUDIO B CONTROL

ROOM EQUIPMENT LIST
Console: 56-input Trident Series 80, linked
to Melkuist GT-800 disk-based automation
system (shared with Studio A); d6-track
operation and video sweetening with Audio
Kinetics Q). Lock 3.10 SMPTE synchronizer.
Multitrack: Studer AS00 24-track with 16
track headblocks, plus Dolby and dbx
noise-reduction.
Tape Machines: Studer ABD and Ampex
ATR-102 half-inch two-tracks, and ATR-104
half-inch four-track; plus various Technics
cassette decks.
Monitor Speakers: Custom:designed with
JBL, TAD and Gauss components, plus
UREI 813 Time Aligns, Yamaha NS-10M,
JBL 4311, and Auratone Sound Cubes,
Outboard Effects: EMT 140 stereo plate,
Lexicon 224 and 224X digital reverberators,
EMT 250 Gold Foil, Lexicon Prime Time
effects unit, LUREI 1176LM, dbx Model 162
and Model 165 compressor-limiters, Orban
Model 5264 Sibilance Controller, EXR Exci-
ter, Valley People Kepex Il noise gates and
Gain Brain Il compressor-limiters, Eventide
H910 and H949 Harmonizers, Sontec and
Trident CB9066 parametric equalizers, plus
a live echa chamber,

artists, including the Young Rascals
(“How Can I Be Sure?,” “Groovin’,”
plus two albums for the band), Sam and
Dave, Solomon Burke, and Wilson Pick-
ett. In addition, Huston recorded the
Who's “Sell Out” album, “96 Tears” for
? and the Mysterians, Mitch Ryder, and
two albums for the hardest-working
man in show business, James Brown.

Huston remembers that creative era
of three- and four-track recording dur-
ing the Sixties. “In the old days,” he
says, “musicians would play with each
other; they were in tune with each other,
and had visual contact. There was
something happening in the room that
you had to get down. I can remember
recording string sessions with tears in
my eyes — the emotion of that many
people playing as one.”

Against this background, in 1968
Huston was able to merge his musical
and artistic skills when he was placed in
charge of redesigning Talentmasters
Studios after the facility had been pur-
chased by Atlantic Records. Later stu-
dio design assignments included Mystic
Studios in Hollywood, a remote truck for
Far Out Productions, and the design of
George Benson’s L.ahaina Recorders,
based in Hawaii.

During the Seventies Huston grew up
with multitrack along with the rest of
the industry, engineering and produc-
ing such acts as War, Blood, Sweat and
Tears, and Jimmy Witherspoon. Both
studios at Baby 'O reflect his opinion of
the effect that 16- and 24-track recording
technology has had not only on the
modus operandi of rock music sessions,
but also on studio acoustic design. “In
the Seventies,” he offers, “with the
advant of 24-track recording everybody
wanted everything to be totally isolated,
and the acoustics in recording studios
were correspondingly treated to be very
dead. It got to the point where the bass
[in those studios] tended to get sucked

.
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into the walls immediately, and the
highs would tend to continue travelling
in a straight line. Maybe this is because
today we create a performance, whereas
15 to 20 years ago we were documenting
a performance. If you listen to a lot of
records from the Seventies, vou will
notice that they have alot of highs, alot
of lows, and a shallow mid-range,
strange as it sounds. The lows after
reaching their physical limits turn back
into the room, thereby ‘modulating’ the
other acoustic information. In broad
terms, this can be stated as excitement,
or musical energy.

“My idea at Baby 'O was to build a
live studio, where the music comes back
at you, to put it bluntly. A musician
should be able to feel the air moove, and
feel the effect of the studio. In the broad-
est sense, I'm trying to put more ‘live-
ness’ back in the rooms. I feel that a
musician is much more comfortable if
the creative surroundings are pleasing
to him, and he doesn’t feel oppressed by
them. He has to feel that the room is
going to work for him, and is not bigger
than he is.

“One of the funny things about mix-
inginthe SeventiesthatI noticed — and
it took a long time to realize — was that
vou'd do a track, and spend a couple of
weeks overdubbing. But, when you
came to mix it, you could never recap-
ture the original magic — the reason you
chose the track to begin with. The pian-
ist had overdubbed his part, and the gui-
tar player had done his part again. In
fact, the drums might be the only
instrument you have left from the basic
tracks.

“Recording 24-track gave you so
many options that it took the intrinsic
value of the music away. You came to
mixit, and all the overdubs seemed to be
going parallel. In order to find the mix
you'd have to go back to when the musi-
cians played against each other —
played with each other. If you're listen-
ing on headphones while doing over-
dubs, it’s easy to play at a continuous
volume level, with a continuous sort of
feel. What he’s plaving will not reflect
the dynamics of the track.”

Studio Acoustic Design

The main room at Baby 'O, Studio A,
measures 50 by 30 by 25 feet (length/
width/height), and occupies the area of
one of the converted handball courts.
The control room, two iso rooms (one
live, with reflective wall surfaces, and
the other dead) plus bathrooms fill a
second court, and office and workshop a
third. By comparison, the whole com-
plex of the recently opened Studio B
occupies the space of a single court, with
its main recording area half the size of
Studio A's.

“Pretty early on I realized that I
would have to tune the part of the room
that would be used for drums,” Huston
continues, “and also the part for the
acoustic piano. So, in designing the
room [ made the baffling around the
drum area [on the right rear looking
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View from
partially
completed studio,
looking towards
the control room
(top), and detail

of wall mounted microphone and foldback connector box.

from the control room] consistent with
taking away the very, very lows around
40 to 160 Hz that you are liable to get
from kick drums. The baffling around
the piano area soak up the frequencies
around 200 t0 400 Hz, so that the second
and third harmonics from the drums
would not affect the piano.

“In doing the room tuning | used
rough cedar planking, which has a very
good absorption coefficient, and is very
‘natural’ sounding. The specific
[absorbed] frequencies are arrived at by
the use of Helmholtz resonators. These
calculations “play” the depth of cavity
behind the wood slats with the width of
the wood itself and, most importantly,
the width of the space between the slats.
The principle of the Helmholtz system
allows for the wood slats to vibrate
sympathetically, thus absorbing trou-
blesome modes of sound energy.”

Both Studios A and B feature mova-
ble, sound-absorbent drapes of velour on
the side walls, and which can be
brought in to further deaden selected
parts of the room. The rear corners of
each room are rounded, one being fully
covered with wood, and the other a 50%
version intermixed with felt over
masonite, so that the latter is not quite
so reflective as the other corner. “The
roundness focuses the sound to the
radius, and adds a coloration to it which

is controllable because of the drapes,”
Huston says.

“Concert halls traditionally are not
acoustically perfect,” he continues, ref-
erring to the general acoustics policy
adopted at Baby 'O. “Part of the glory
and bigness of an orchestra comes from
the acoustic enhancement of all those
random modes. When building a live
studio, you would be leaving something
out if you didn’t build in some of those
random reflections and absorptions
that they have in concert halls. For
example, we have the ability to create a
flutter echo, if you need it.”

Baby 'O Recorders’ second-floor loca-
tion poses not only potential sound iso-
lation problems for the studio, but also
sticky legal problems should the nui-
sance clause in other tenants’ leases be
violated. Unable to float the preferred
three- or four-inch concrete slab in Stu-
dio B, because of the large unsupported
area, the builders instead “poured to
flat.” This resulted in a concrete slab no
morethan 1.5inchesdeep at the thickest
part, with some areas, due to the
unevenness of the original floor, con-
sisting of only a scraping. Perrotta says
that, so far, the studio has experienced
no problems with regard to sound either
leaking into the studio or, possibly more
importantly, given the facility’s close

— continued overleaf . . .
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We knew the successor to our popular
410/420 Dyna-Mite™ and Dyna-Mic
signal processors would have a hard
act to follow. After all, these units are
the most prevalent multi-purpose
audio tools to be found in recording
studios, broadcast tacilities, and
sound reinforcement systems around
the world.

But, take a close look ar the
equipment you see on this page,
because soon it will be appearing
everywhere. No doubt about it, the
new 430 series is up to the challenge.
These units are tough!

Consider the attractive, rugged,
custom aluminum and steel enclosure.
It'l took great in your rack, burt it's
designed to provide improved R.F.1.
suppression and to withstand the
rigors of the road.

Of course, there's more ro success
than just good looks. The 430 series
doesn't employ rehashed circuits trom
a decade ago. With this package you
get technology like Lincar Integration

Detection. The advantage? When
using the Dyna-Mite in its limiter
maode, you get a flatter VU meter
reading than devices using Peak or
RMS detection, while signiticanth
increasing sonic natioalness. As a
limiter, the Dyna-Mite also gives
you Threshold/Qutput Coupling to
maintain a predetermined output
level, regardless of the amount ot
limiting. Thus, the nced to compute
make-up gain is eliminated. There's
even a ckever Anticipatory Release
Computer on board the Dyna-Mite
to deliver desirably short release
times without excess pumping and
modulation distortion.

With the Dyna-Mic, we madified
our revolutionary Trans-Amp™
technology to provide transtormerless
brilliance to all input sources. .. mics,

Toug

|

instruments, semi-pro outputs, and
fine levels. Mixing controls and tront
panel switches allow complete routing
treedom. .. cither or both inputs may
be passed through the EQ section.
Here, the three EQ frequencices are
tailored to musical centers (44Hz,
880Hz, 3520H:), with = 14 dB EQ
available in each band. Even the
outputs are special. Optimum level

The 430 series from Valley People...
truly a tough act to follow.

VALLEY PEOPLLE, INC.
P.O. Box 40306/2820 Erica Place

Nashville. Tenn. 37204 615-383-4737
TELEX 558610 VAL PEOPLE NAS

Expon GOTHAM EXPORT QURPORATION. NY. NY/TELEX 129269

interfacing is provided not only tor
teeding line level gear, but also tor
driving musical instrument ampliticrs
or audio sections of video equipment
and semi-pro gear.

So, what does all this multi-
tunction processing muscle cost!?
Our two channel packages (shown
here) actually cost less than most of
our competitors’ single channel
dedicated function devices.

The Model 430° = Tiwo channels of Dvna-Mite
processing capacity. Each channel is capable
of pefornung 18 specitic operinng modes
including: limiting, expanding, noise-gating,
keving, FM hmiting, de-essing and voice-over.
The two channels may be coupled tor stere
operation.,

The Model 431° = A combination ot one
Dyna-Mite channel and one Dvna-Mic
channel. This unit will accept a vanety of
input impedances and levels and oprinnze them
tor routing through the 3-band EQ section
and/or the Dyna-Mire

The Model 432° = Two channels. cach ottering
2 independent, rranstormerless preamps with
n-board 3-band EQ. Each of the inputs may
be aptimized for microphone, line, or musical
instrument impedances and levels. The single
output of each channel is switch selectable to
teed line, musical instrument amphtier, or
video and semi-pro audio levels.

*Each model is shown with the optional, front panel jack, which allows the user readv access 1o inputs, external inpurs, ontputs, parch points and
control/meter functions by use ot a patch cord at the rear panel. This accessory is especially usetul tor level alignment checks. control room or production
room overdubs, remote metering applications and direct musical instrument inputs at the tront panel

For additional information circle #51
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neighbors. passing to the outside world.

Control Room Design

Since a major use of Studio B is
expected to be for mixdown, Huston tai-
lored the control room acoustics with
thisapplication in mind. As he explains,
“"When we came to do Studio B, we had
the option of putting in a 14-foot ceiling,
as in Studio A's control room, or a 12-
foot ceiling. T opted for a 12-foot ceiling
in order to load the sound a little tighter
bass-wise. As a result, some of the
things we have to do electronically to
compensate for the volume of the room
[as in Studio A], wedidn't have todoin
B. You really can’t notice it. but by hav-
ing the ceiling two feet lower there are
actually a couple of hundred cubic feet
that the bass can’t go to.”

The main monitors in the control
room are three-way systems custom
made at Baby 'O, and utilize a pair of
JRBL2235H 15-inch woofers, JBIL 2221 H
10-inch mid-range drivers, and TAD
TH-1001 high-frequency drivers work-
ing to Gauss 8263 horns. The system is
tri-amplified with BGW 750 power
amps, at crossover points of 100 Hz and
1.2 kHz. Why go to the trouble of design-
ing and building your own system, we
asked. when there are so many studio
monitoring systems available off-the-
shelf? Rick Perrotta explains: " First of
all, we felt that since we were in a posi-
tion to build a studio from scratch, why
not build our own monitors? Everyvbody
has his or her own concept of monitors,
and there doesn’t seem to be any real
standards, other than the UREI [Time-
Aligned] system, or [ Altec] 604s.

“Second, we wanted a large system
that would be relatively maintenance-
free, with a lot of "overkill.” We proved
this with a group that blew out four
pairs of JBL 4311s, two pairs of | NS-
10M Yamahas and, in our big system,
only two of the mid-range drivers. Had
we not had overkillin the big system, we
would have been tearing up the speak-
ers every other day, which would have
meant down time for the studio, main-
tenance expenses, ete. ete. We felt that
building a system of this nature would

Recording area interior of Studio B, showing rounded corners for focusing sound and to
provide individual character acoustics for recording drums and keyboards.

make the studio more trouble-free.”

[.ess exotic and more familiar moni-
toring is available in the form of UREI
813s,and JBIL.4311s.“‘Real-world” mon-
itoring is provided by Auratones and
Yamaha NS-10Ms, which can either be
powered by the studio amps, or a con-
sumer receiver rated at 35 watts per
channel.

Equipment Selection

Baby 'O Recorders makes use of a Tri-
dent Series 80/Studer A800 combina-
tion in both of its control rooms. “I like
the simplicity of the Trident board,”
offers Huston. “Trident made their
name on thetransparency of the signal.
They didn’t choose to cut down the sig-
nal bandwidth to help improve the
signal-to-noise ratio.”

“We were in a position, financially, to
buy any board that we wanted,” notes
Perrotta. “We considered all of them.
The more complex the board is, the more
problems a studio has in aiding an
engineer in the operation and mainte-
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nance of that board. So, we opted for a
very simple board with no frills, and no
extra BS. I feel I can sleep at night with
the Series 80; if something putzes out,
it’s real easy to get it going.”

Some of yvou may be wondering why,
since price was no object while outfit-
ting thestudio, Baby 'O didn’t purchase
a “top-of-thelline” Trident TSM con-
sole? Rick Perrotta explains: *“*Although
the TSM was a nicer console, the noise
factor and crosstalk were higher. [An
unavoidable fact of life, Trident USA’s
VP Ken Bray concedes, because of the
additional circuit complexity and larger
mainframe size of TSM consoles — Ed.|

“What led us more to purchase the
Series 80 — and it wasn’t dollars — was
that the Trident name, with the success
oftheold ‘A Range’ consoles, putusina
good position. When people ask us what
kind of console we have, the minute we
say ‘Trident’ it's automatically
accepted.”

While the Series 80 boards in both
rooms have 24 output busses, the new
console for Studio B is equipped with 56
inputs, compared to40 in Studio A, thus
enabling SMPTE-locked, dual 24-track
mixdown. The Trident Series 80 design
is of a split rather than in-line format,
and is made available with separate
monitor modules, which in the layout
adopted for Studio A. A separate moni-
torsection was not purchased for Studio
B, however. Instead multitrack returns
are dedicated to console inputs 1 thru 24.
In this manner, full equalization is
made available during tracking and
playback and overdubbing. Monitoring
during both modes of operation is
handled via the Series 80’s dedicated
stereo remix bus.

Huston offers his own thoughts on
this somewhat unusual console layout:
“I prefer to monitor exactly whatis com-
ing off the tape, but I find that a-lot of
clients rely on equalization of the play-



back during overdubbing. They have a
very logical way of explaining it — they
want to be able to equalize what they
have on tape as they go along, so when
they get near the final mix it's that
much easier.

“I also have a pet peeve [with in-line
consoles], in that the monitor sections
always have rotary pots, or a mini-
fader. They are like after thoughts, all
packed together, in almost every con-
sole I've ever seen.”

Perrotta feels that on most in-line
designs, ‘“‘the monitor section sounds
different. In addition, I think you get a
more realistic picture, sound-wise, by
just using a standard input module.
There are less amplifiers, noise and
stuff in the chain, and it sounds better.
Also, using input modules [to provide
monitoring] allows the producer to fool
with his levels and equalization, and
not affect what the engineer is doing.”

In regard to the choice of A800 multi-
tracks, Perrotta says that “‘we bought
Studers because they will probably run
longer over a period of time with less
maintenance costs overall than any
other machine. We bought[the A800] for
the ruggedness of construction, which
is, I think, the only thing that the more
expensive machines have over the oth-
ers. All 24-track tape recorders sound
pretty good; there's not a bad one on the
market.

“But I definitely feel that for the
amount of money a Studer costs, its

audio performance isn't a justification
of the price. To my mind, the old 3M
Model 79 — which I've had a lot of expe-
rience with — with all of its 14- and 15-
year-old technology and op-amps, still
has better ‘transparency’ than a brand-
new Studer A800. And I think a Ste-
phens machine sound better than all of
them.

“In fact, I think the American
machines have been ableto achieve bet-
ter audio performance, electronically, in
terms of noise and headroom, than
European machines. The Europeans
seem to want to so completely control
the parameters of an amplifier that they
tend to put in self-limiting factors, such
as many points of feedback. They actu-
ally over-design [their circuits], and the
amplifiers are too stable; they like to
make things so tight that they only like
to run within a certain set of parame-
ters. But I'll have to give the European
manufacturers this: they have the
mechanics worked out to perfection.”

Perrottta also keeps a 16-track head
block on hand for the Studer multi-
tracks. “That was part of Chris’ design:
to go for a‘liver’ recording environment,
with less overdubs,” he recalls.

An Audio Kinetics 3.10 Q.Lock
SMPTE synchronizer and a Melkuist
GT-800 disk-based automation system
are shared by both rooms. Mixdown isto
a collection of Studer A-80 '%-inch and
Ampex ATR-102 Yi-inch two-tracks, plus
ATR-104 '%-inch four-track decks.

Future Expansion Plans

Having run out of deceased handball
courts, so to speak, there's no further
space at the Berwin Entertainment
Complex to construct a Studio C. How-
ever, there is plenty of room at a 350-
vear-old castle owned by Villafane, and
situated on a 1,000-acre ranch 10 miles
outside of Mexico City. Containing
eight living quarters, the castle will
have plenty of room for a proposed Stu-
dio ' within it two-foot-thick walls.
Construction is scheduled to begin this
summer.

Closer to home, plans are in the “lease
negotiation” stage to develop a night-
elub, a video shooting stage, and a video
post-production room, all of which are
planned for the first floor of the Berwin
complex. The proposed video stage will
be located directly beneath Studio A,
where at present there is an Olympic-
size swimming pool dating from the
Hollywood Athletic Club days. The
video post-production room will be used
not only for on-line editing, but also asa
control room when taping acts eitheron
the video stage, or in the nightclub
scheduled for the complex. *The night-
club will be a showcase for bands where
we can do 24-track recording and video
recording, tied together with SMPTE
timecode, in a live-mix situation,” Per-
rotta adds. “This way a band can walk
out the door after a performance with a
l-inch master and a multitrack audio
tape.” [ ] ] ]

New . ..
less Expensive .

SYSTEM:

With

each of

the individual equipment units

..8-Track Recording/Mixing/Production

selected for
lence, operational efficiency, and above all, their accuracy and reliability, the Suntronics 8-track

their technical excel-

production system has been studio-tested, and packaged in two ranges. The Maxi system to meet the requirements of a
start-up facility . . . or the Mini to meet the requirements of an operator who already has a power and monitoring system . ..

i

The Maxi System: 47,850

taddddiig

Tascam Model 38 Tascam Series M-50

JBL4312's

\_#——/

The Mini System: 6,000

The Suntronics Mini System consists of the new Tascam Series M-50 12-by-8 control console, matched to the newly
introduced Tascam Model 38, 8-track recorder. The Maxi Sysfem adds a BGW Model 250-D power amplifier,and a pairof JBL

O
L\ j 1620 W. Foothill Bivd
—SUNTRONICS— Upland, CA 91786
NV V) (714) 985-0701 - 985-5307
~———

in stock, ready for set-up!

7760 Balboa Bivd.
van Nuys, CA 91406
(213) 781-2537 - 781-2604

For additional information circle #52

NEW HOLLYWOOD
STORE OPENING

«_ 4312s for an ideal monitoring environment. Both systems include interface cabling.

1151 Pierce Street
Riverside, CA 92515

SOON! (714) 359-5102 - 359-6058
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Northeast.
OEDITEL-NEW YORK (New York City) has opened the Editel Sound Mix Room for audio-video post-production sweetening. The new
room features an automated Solid State Logic 6000 series console with 32 inputs and 6 mix busses
(three stereo pairs for effects, dialog, and music), and equipped with SSL's Events Controller used to
roll cart players, cue non-synchronous tape machines, fire cue lights or switch digital processors.
Tape machines include Studer A800 24/16- and 8/4-tracks, and A80 2-track; all are equipped with
Dolby noise reduction. The system includes 35/16mm mag playback, as well as stereo audio cart
machines used primarily for sound effects and sweetening. The mix room can interface to any of the
facility’s 27 one-inch VTRs or 2-inch quad machines. In-session video is serviced by a Sony BVU 800
with high speed search. An Audio Kinetics Q.Lock synchronizer utilizes a serial interface to expand
its capabilities to control five tape machines at a time from a single keyboard. Outboard equipment
includes AMS 1580, Lexicon Super Prime Time, Audio + Design Scamp modules, Pultec equalizers,
UREl limiters and notch filters, EMT 140, Lexicon 224X, and AKG BX10. The new post-production
sound mixing room was designed by audio consultant Vin Gizzi, acoustical consultant Carl
Yanchar of Lakeside Associates, and Editel staff designer Ralph Potente 222 East 44th Street, New York, NY. (212) 876-4600.
DO FISHTRAKS RECORDING STUDI!O (Portsmouth, New Hampshire) has recently acquired a Marshall Time Modulator, Loft Delay, a
Fender Rhodes, and a Hammond organ with a Leslie. 62 Congress Street, Portsmouth, NH 03801. (603) 431-5492.
O AIR CRAFT COMMUNICATIONS (Pittsburgh, Pennsylvania)has recently upgraded its facility from 8- to 16-tracks. The new
equipment includes an Ampex MM-1200, and an Allen & Heath/Brenell Syncon Series B 26/24 console. An Otari MX-5050 MK 11 8-track will
remain in service. The studio’s outboard gear includes Orban and Ecoplate reverb units, Deltalab digital delay, URE!, Symetrix and Orban
effects equipment. The monitor system consists of JBL 4430s and 4311s, and Auratone speakers
powered by Crown, SAE, and Nikko power amplifiers. Staff engineers are Barney Lee, Gary
Hohman, Henry Yoder, and Cy Anderson. The studio also offers a full-service repair shop,
graphic arts services, and an equipment sales department. Dormont Square, Pittsburgh, PA 15216.
(412) 343-5222. !
0 QUADRASONIC RECORDING STUDIO (New York City) has recently installed a new
completely automated Harrison 3232C console, and Ron Johnson has been added to the engineer-
ing staff. 723 Seventh Avenue, New York, NY
0O FEDCO AUDIO LABS (Providence, Rhode Island) has installed a Trident Series 80 32x24 [
console in its mobile unit. With the addition of the Trident console, the 48-track remote recording / .
[ 1 szir:cr:\;;lcarries 56 inputs, each with full equalization. Proui- FECO AUDIO
O RIK TINORY PRODUCTIONS (Cohasset, Massachusetts) has opened a new 16-track audio
production studio featuring a Soundcraft Model 1600 console. Tape machines include a Tascam
85-16 16-track with dbx noise reduction, Ampex AG-440 2-track/Y%-inch and 4-track/!%-inch, and
Ampex AG-500 2-track and mono %-inch. The monitor system is by JBL, Auratone, and Altec
Lansing powered by Crown DC300 Il Amps. Microphones available include Neumann, AKG,
Electro Voice, Shure and RCA models. Full audio/video production and duplication services
continue to be available. Living accommodations, helicopter and limosine services are available on
special request. 180 Pond Street, Box 311, Cohasset, MA 02025. (617) 383-9494.

i [0 GREENE STREET RECORDING (New York City) has recently installed an Aphex Il Studio
RIK TINORY Aural Exciter. A newly added AMS Model RMX-16 digital reverberation system features a full 18 kHz
bandwidth and 90 dB dynamic range, and can also store 90 user programmed settings. according to studio manager Michael Rubinstein.
112 Greene Street, New York, NY 10012. (212) 226-4278.
O SHEFFIELD RECORDING (Phoenix, Maryland) has updated its equipment list by adding a Lexicon 224X digital reverb, Studer A80
-inch/2-track recorder, and a Real-Time Cassette Duplication System. The studio also now has 48-track capability with the addition of a
3M M-79 24-track recorder interlocked with a BTX Shadow Synchronizer. 13816 Sunny Brook Road, Phoenix, MA 21131. (301} 628-7260.

Southeast.

ODOPPLER STUDIOS (Atlanta. Georgia) has recently added two new Otari MTR-90 11 24-track tape machines, four new Otari MTR- 10
stereo mastering machines, and an Ampex ATR-102 for %-inch stereo mastering. Also. Curt Bush has joined the engineering staff. 1922
Piedmont Circle NE, Atlanta, GA 30324. (404) 873-6941

Southcentral:

O TOMLYN RECORDING STUDIO (Flint, Texas) has recently upgraded to 16-track with the addition of an MCI JH-114 24/ 16 recorder
with Autolocator lll; also installed was an MCI JH-110B-14 mastering machine. Qutboard additions include a dbx 165A and two 160X
compressor/limiters, and a Lexicon 224X digital reverberation unit. Microphones by AKG, Sony and Sennheiser were added to the studio’s
equipment list, as was a new Sony PCM F-1 digital processor. The equipment package was put together by Milam Audio, and the new studio
was designed by Russ Berger of Joiner. Pelton, and Rose in Dallas. Rt. 1 Box 696, Flint, TX 75762. (214) 894-7713.

D DALLAS SOUND LAB (Irving, Texas) is scheduled to open Studio A in June. The new room is a 24/48 track recording studio with
video/filminterlock capable of 50-piece orchestra scoring, video sweetening, and album-jingle production. Audio tie lines to the three sound
stages at Las Colinas will be provided for live television and concert recording. Equipment includes Otari MTR 90-11 24-track, MTR 10-4
4-track, and MTR 10-2 tape machines, and MCI JH-114 24/16-track, JH-110 4-track, and JH-110B 2-track recorders. The control room
features an MCl JH-536 automated console. Monitor speakers are by UREI, Eastlake, JBL, Electro-Voice and Auratone. A full complement
of microphones by Neumann, AKG, Electro-Voice, Sennheiser, Beyer, Crown, Sony, Shure, and RCA are supplied. The studio is also
equipped with Lexicon 224 digital reverb and PCM 41 digital delay, Eventide H910 and H949 Harmonizers, in addition to plate reverb and
live chambers. Recently purchased video/film equipment includes an Audio Kinetics Q.Lock 310 synchronizer, MTM 16/35mm high speed
projector, MTM dubbers and recorders, JVC CR-8250-U and CR-8200-U %-inch video recorders, Sony CVM-2560 video monitor, and a
Nagra 4.2L for location recording. Available instruments include a Steinway 9-foot concert grand piano, Yamaha CS-50 synthesizer,
Sequential Circuts Prophet-5 ployphonic synthesizer, Prophet-1005 poly sequencer, Mini-moog Mode! D synthesizer, Hammond B-3 with
Leslie, Hohner Clavinet, Linn Drum Machine, and Roland Bass Line and Drumatix. John P. Marshall is the studio manager for the new
facility. Four Dallas Communications Complex, Suite 119, 6305 N. O’Connor Boulevard, Irving, TX 75039. (214) 869-1122.
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@ STEREO IMAGING
@ DISPERSION

@ PHASE ALIGNED
@ PORTABLE

(] EXPENSIVE

ACCURACY—-NOT FLATTERY

Knowing exactly “what’s on the tape”is of paramount importance

to the professional recording engineer and producer. Unfortunately,
many recording, mixing, mastering and listening rooms are less than
ideal, making truly accurate monitoring difficult.

For over a decade, permanently installed Westlake Audio studio moni-
tors have been the worldwide choice of professionals who demand
accurate reference monitors. Now, that same precision is available in
the Westlake Audio BBSM series of Portable Reference Monitors.
The BBSM'’s pinpoint stereo imaging, wide bandwidth, totally symmet-
rical polar pattern and coherent wave front, even when monitoring as
close as 18 inches, are a result of a unique combination of drivers, cross-
over and mounting configuration. Best of all, this has been achieved
in a size that makes these Reference Monitors easy to carry with

you from studio to studio.

BB3M-6F

BESME

BBSM-12F

Trom acoustlc design
to dowm beat.
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Midwest.

O RAINBOW RECORDING (Omaha, Nebraska), has installed a new Interface 30%16 mixing console to complement Otari MX-5050 2-,
4-, and 8-track machines, according to owner Nils Erickson and studio manager Rick Schwartz. A new Baldwin 7-foot concert grand has
also been added to Studio A. 2322 South 64th Avenue. Omaha, NB 68106. (402) 554-0123.

0O TALDEK SOUND (Newton Falls, Ohio) has upgraded its facility with a new control room and 24-track capability. New equipment
includes MCI JH-24 and Otari MX-5050-B tape machines, and a rebuilt Tangent 3216 console. Also added was an URSA MAJOR 8X32
digital reverb unit and UREI 813-B Time-Aligned monitors. 530 Arlington Road, Newton Falls, OH 44444. (216) 872-5719.

O UNIVERSAL RECORDING (Chicago, lllinois) has added Bob Miller to its engineering staff. 46 E. Walton Street, Chicago, IL 60611.
(312) 642-6465.

O STUDIO A (Dearborn Heights. Michigan) has added a New England Digital Synclavier Il synthesizer. The 16-voice 40K system has a
built-in 16-track recorder. control over all sound parameters, and synchronizing capability. This latter feature aliows the instrument to be
driven from tape, drum machine or almost any analog rhythm device. A Linn Drum Machine was also recently purchased. 5629 N. Beech
Daly, Dearborn Heights, MI 48127. (313) 561-7489.

Southern California.

0O W.E.D. ENTERPRISES (Glendale) recently acquired a DMX 16E Digital Preview Editor System for use with its 3M 32-track digital
recorders. The new DMX unit contains a total of 21 seconds of audio delay memory and allows capture of pre- and post-edit material from
the two recorders, plus SMPTE timecode from each. 1401 Flower Street, Glendale, CA 91201. (213) 956-6500.

O CONWAY RECORDING STUDIO (Hollywood) has just completed a major upgrade of its facilities. New equipment includes a Neve
48-channel 8108 console, and a Studer A-800 tape machine with Q-lock system. The control room
was remodeled with consultation from Waterland Design and George Aushburger. 655 N. St.
Andrews Place, Holywood, CA 90004. (213) 463-2175.

O GROUND CONTROL. (Santa Monica) is a new facility equipped with a 36-input AMEK M3000
automated console. a Lyrec 24-track, Ampex ATR-102 and AG-440B with VSO for mixdown and
tape delays. etc., plus a full array of signal processing gear, including an Eventide H949 Harmonizer,
MXR Delay lIs. Phasor and Flangers, Marshall Time Modulator. Publison Fullmost processor, EMT
140 plate, Ecoplate, AKG BX-20E. a live room chamber, and AMS RMX 16 digital reverb. OQutboards
include UREIT A-2A, LA-3A,1.N1176. dbx Model 165, Spectra Sonics 610, Valley People Gain Brain
compressor-linuters. and Valley People kepex 1l gates. A custom-designed, tri-amped monitoring
system uses H&H and Bryston MOSFET amps; Westlake BSM-6s. Yamaha NS-10s and Auratones
also are available. The main recording area measures 40 by 30 feet, with 16-foo! ceilings, and two GROUND CONTROL
large isolation booths. The studio is owned by producer;engineer Paul Ratajczak. and studio manager is Lisa Roy. 1602 Montana
Avenue, Santa Monica, CA 90403. (213) 453-1255.

Northern California:

[0 BEGGAR'S BANQUET (Santa Rosa) has moved to a new facility featuring a “live-end/dead-end” control room designed by Tom
Kraus. Tape machines include Tascam 4- and 16-track, and Otari and Technics 2-track recorders, all interfacing with a Sound Workshop
24x16%16 console. Other new equipment additions include a Studio Technologies Ecoplate reverb unit, Eventide H949 Harmonizer.
Deltalab digital delay. Valley People limiter/compressor, and an Ashly parametric equalizer. Monitoring is supplied by JBL and Auratone
units. Warren Dennis is owner/engineer, and TheresaStoops the studio manager. 5340 B East Todd Road, Santa Rosa. CA 95401 . (707)
585-1325.

[0 HARBOUR SOUND (Sausalito) has added Lexicon 224X digital reverb, and an Eventide Harmonizer to the equipment list of its
automated 24-track facility. 301 Harbor Drive, Sausalito, CA 94965. (415) 332-0983.

O PHIL EDWARDS RECORDING (San Francisco) has added a new Adams-Smith 605B 3-machine SMPTE synchronizer to facilitate
audio post-production for video. PER has also recently upgraded its remote truck with the addition of two 3M M79 24-track tape machines,
URE! 811B Time-Aligned monitor speakers. and an APl console expansion to 40-in/32-out. 1338 Mission Street, San Francisco, CA 94103.
(415) 861-4439.

Canadian Activity:

0O ZAZA SOUND PRODUCTIONS (Toronto) has opened a new 24-track facility which, according to owner Paul Zaza, is “truly
designed to meet the needs of the musicians.” The new control room centers around an MC| JH-600LM console with full automation, and
MCI JH-24 and JH-110 tape machines, linked with a JH-45 synchronizer. Additional recorders from Scully and Ampex are in service.
Monitor speakers are Altec Super Reds and Big Reds, plus Auratones. Qutboard equipment includes an Eventide Harmonizer, UREI 964
digital metronome, Audio + Design F760X-R Compex limiter/compressor and gate, Orban Parasound parametric equalizer, Aphex Aural
Exciter, and a Lexicon PCM41. An EMT 240 Gold Foil reverberation unit and Eventicle digital delay are also in-house, and other outboard
equipment is available on request. The studio is also equipped with ¥%-inch video. 6-foot monitor, audio/video lockup facilities with EBU,
Drop Frame and SMPTE timecodes. 322 Dufferin Street, Toronto. Ontario. M6K 126.

Great Britian.

0O BRITISH BROADCASTING CORPORATION (London, England) has recently purchased four Otari MTR-90 Series Il 24-track
recorders. London, England.

O ULTRA VOX (Chiswick, West London) member Midge Ure recently purchased a Harrison MR3 36-input console for his new studio as
part of a system supplied and installed by F.W.O. Bauch. Also included in the package were Studer A80/VU 24-track. A80-RC and B67 tape
machines, and various effects processors from UREI, Valley People and EMT. Chiswick, West London, England.

0 ECO (Cardiff, Wales) recently purchased Soundcraft Series 2400 consoles for each of two dubbing suites in its new post-production
center. The console supplied for the video dubbing suite is equipped for 16-tracks in/out, and is interfaced with Studer 16-track and B67 tape
machines. The film dubbing suite console is also a Series 2400 24/ 16 which has been set-up for 12-in/6-out. Exchange Building, Stuart
Square, Cardiff, Wales.
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_JBL Compact Monitors.

| efi ]
Refined. And Redefined.
In 1967, the introduction of the first professional quality compact monitor created a small
revolution in the recording and broadcast industries. Combining high power capacity, accuracy.
and exterded bandwidth, the loudspeaker was ideal for close monitoring, yet flexible enough to
provide a practical alternative to full size monitors. That speaker was to evolve into the JBL 4311.

And since its introduction, it has literally set the standard for compact monitors.
At JBL, we're proud of this heritage. So over the years we've worked to maintain it through

” design improvement and innovation. And now, JBL engineers have created a new generation
of compact monitors—loudspeakers that range from the subtly refined to the totally redefined.
P Our new 4312, for example, represents the next step in the evolution of the 4311.
h Improvements include a new high resolution dividing network for better transient response and a
4 mirror-imaged design that provides enhanced sterec imaging. These refinements significantly

improve the loudspeaker’s performance, yet maintain the unique sound character that made it an
| industry standard. And best of all, the 4312 is still priced to fit comfortably in even
modest budgets.
For those that require a more flexible or compact monitor, we've created the 4411 and 4401.

4 These loudspeakers incorporate our most advanced component and design technologies. Both
the 4401 and 4411 utilize newly developed transducers arranged in a tight cluster to provide out-
standing coherency of sound for close monitoring. This design also minimizes off-axis variations
in the far field. Additionally, the 4411s are mirror imaged for improved stereo perspective.

« For maximum flexibility, the continuously variable levels controls on the 4411 are calibrated

for both a flat direct-field response and a rising axial response that produces a flatter power response.
And for ease of adjustment, each of the monitors’ level controls are baffie mounted. Finally, the
low frequency loading has been optimized for flat response when the speakers are placed away
from room surfaces. Because of this, the 4401 and 4411 may be console mounted without the
loss of low frequency response typical of other designs.

For additional technical data and a complete demonstration of the 4312, 4401, or 4411,
contact your local JBL Professional Products dealer. And discover the next generation of compact
monitors. From the refined to the redefined.

v Professional
:J B Products JBL Incorporated

Division 8500 Balboa Boulevard, P.O. Box 2200
Northridge, California 91329 U S.A.

UBL /harman international
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South America.

O TV MANCHETE (Brazil) has installed six Soundcraft Series 2400 28/24 consoles with bargraph meter displays. Seven additional Series
800B 24/8 consoles are to be installed in studios in five major cities, including the main production center in Rio de Janeiro. The purchase
was handled through Soundcraft agents, Peerless Imperial of Sao Paulo, Brazil, and was probably the largest single order for studio sound
equipment ever placed by a Brazilian buyer, where foreign exchange restrictions strictly limit imports of professional audio equipment. TV
Manchete is a completely new television network owned by magazine publishers Block Editores, and is being built with the assistance of
consultant Sam Tolbert of SST Enterprises Ltd, Oklahoma. Rua de Russel, Rio de Janiero, Brazil.

South Pacific.

O TIARE TAHITIRECORDS STUDIO (Tahiti) recently acquired a Soundcraft Series 2400 28/24, custom equipped for 28/8, along with
2-inch 16-track and 1-inch 8-track tape machines. The equipment was purchased through Tahitian professional audio dealer, Oceanic
Garage. Tahiti, French Polynesia.

0O PAPUA NEW GUINEA PARLIAMENT (Papua) recently installed two Otari MTR-10-2, four MTR 10-4 and two MX-5050-B-1I tape
machines, plus an Otari DP4050-C2 cassette copier. The equipment will be used to record the proceedings of parliament for future
reference and publication. The system was supplied through joint effort by Klarion Enterprises, of Australia, and Andrew Sweeney
Electronics. Papua, New Guinea

O JANDS (St. Peters, Australia) has taken delivery of an Otari MTR-90 Series Il 24-track tape machine to be used in its new mobile
recordingvan. The mobile also features a modified Jands JM-7 console, Otari MX-5050 MKIII-8 tape machine, Tannoy Super Red monitors,
Jands amplifiers, and a dbx 900 Series rack with compressors and noise gates. The new 24-track was supplied by Klarion Enterprises, of

Australia. St. Peters, Australia.

ON THE STUDIO TRAIL

Mel Lambert . .. At The Plant,

“We like to look upon the change of name as being more a
case of ‘Old wine in new bottles,’ " offers Paul Broucek, general
manager of The Plant studios, Sausalito, Northern California.
As the more astute R-e/p reader may already be aware, in 1980
Record Plant supremo Chris Stone sold his Sausalito facility to
Laurie Necochea, with an agreement that the new owner could
make use of the existing name for a period of three years. May of
this year marks the end of the three-year period since the studio
changed ‘hands, and so it’s time for The Plant to make itself
known under a slightly different guise.

In preparation for the May deadline, and the effective
“relaunch” of the facility — “making,” as he says, “The Plant
visible again with its own identity as a world-class studio” —
Broucek has been busy over the last several months
refurbishing, retooling, and upgrading the studio’s two existing
control rooms, as well as installing a completely new studio area.
Studios A and B — both of which feature Tom Hidley-designed
acoustics and control-room monitoring — now boast mirror-
image 40-input/24-out/32-monitor Trident TSM consoles
equipped with Melkuist VCA faders and a GT800 disk-based
automation package (the latter currently shared between both
rooms). Mastering duties are handled by Ampex ATR-100 two-
tracks, and Studer A80 Mark I 24-tracks.

Of particular interest to nostalgia freaks is the fact that
probably the most famous of The Plant’s recording areas, “The
Pit,” designed by original studio co-owner Gary Kellgren in
cooperation with Sly Stone (no relation), has undergone some
interesting changes during the recent renovations. In its original
guise, The Pit lived up to its name: a sunken area in the middle of
the studio floor into which had been squeezed a console and
outboard equipment. The Pit hasn't seen much recording
activity in recent years, the sunken mixing area having been
boarded over a few years ago, and the room serving mainly as a
rehearsal area.

Like a proverbial Phoenix risen from the ashes, The Plant’s
new Studio C has at least as interesting a genesis as Kellgren
and Stone’s “Pit.” According to Broucek, ex-Doobie Brothers
Keith Knudsen and John McFee were on the look out for a
permanent home for their personal-use 28-input Neotek Model
IIl console, which for want of a better location had been

Sausalito

languishing in Knudsen's Marin County house. As soon as
friend Tim Goodman entered the picture with his 3M M79
24-track, the germ of an idea came upon the trio. Instead of
having the bother of maintaining their collective “studio,” and
also putting up with all the fuss of booking the facility between
personal recording projects, why not contribute the equipment
to The Plant, have the staff install it in the former Pit, and then let
the studio rent the space as a normal recording facility?

To cutalongstory short, late April saw the official opening of
Studio C, which comprises the original Pit now serving as a
more conventional recording area, working with a brand-new
control room designed by Terry Delsing and Randy Rand, in
conjunction with contractor Craig Sams. New monitor cabinets
include a Meyer phase-aligned ADM system, JBL 4315s, and
Auratone 5C Sound Cubes; a full selection of outboards also is
offered, ranging from a Valley People Kepex Il rack and dbx
Model 165 Over-Easy compressor-limiters, to a Lexicon Model
93 Prime Time. After a couple of check-out sessions, Broucek
reports that the room is working out well, and proving popular
for tracking dates.

But Broucek is quick to stress that the recent hardware
upgrades are only part of the changes being made at The Plant.
“It’s the equipment and people that attract interesting projects
to a facility, and who enjoy working in good studio with a good
staff,” he offers. To this end Broucek has assembled a
formidable collection of technical talent to look after day-today
running of the studio. The maintenance crew is comprised of
Mick Higgins (an expatriot Brit from Trident, with a wide range
of experience in TSM consoles), Bob Knox (ex-Sigma Sound),
and Jim Weyeneth. Engineering duties are covered by Jim
Gaines (“the closest thing we have to a chief engineer, and who
serves as our engineer-in-residence,” Broucek says), and Ron
Nevison, who recently relocated from the L.A. Record Plant,
and now is using Studio A as his home base.

All in all, the combination of recording hardware and
technical talent should stand The Plant in good stead during the
transition period.

Next time . . .
Chicago.

the Commercials Production Scene in

THE PLANT Studio C
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Features - Inputs SUBGROUPS Cont.
« Electronically balanced inputs « Separate monitor control and feed o master out per each sub
« Aux 1 and 2 retumns with assignment switches (for quick in/out on

« MIC/Line switch plus separate pad switch

« Parametric sweepable MID and bass £.Q. subgroups or mains)

« 48v Phantom Power

«£.Q. defeat
« 3 auxlliaries {aux 2 w Pre/Post switch) +2frack outs (+4 or - 1C)
« Solo switch with solo LED indicator « Submaster outs at +4 (easily changeable to —10)
- Separate master left and right assign : z oA
: - Packaging - Servicability

*Independent submaster assigns

« Channel overload near fader « Sturdy metal front panel with wooden sides and bottom

« Available with flite case
Su bgrou PSs + PC boards all with locking edge connectors (no buss bars)

+1Khz slate tone Electronics

+ Tape monitor switches on subs for remix (allows for menitoring &
tracks without using up inputs) « State of the art IC’s used throughout (TLO72 and 5534 chips)
+ 2 track to monitor (allows for monitoring final mix as it is laid down The new Studiomaster 16 x 8 x 2 gives you true professional features

on 2 track) anc quality at an affordable price. WIth the price of 8 track
« Talkback (with assign to aux 3) reel-to-reel machines coming down, you can now have that 8 track
studio!

SUGGESTED RETAIL $4,000.00
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AUDIO/VIDEO MARRIAGE

HE WHO’S NORTH

AMERICAN

FAREWELL CONCERT

A Multimedia Extravaganza Combining High-Quality
Audio and Video Distribution for FM Broadcast,
Theatrical Presentation, and Cable Television

he Who's North American fare-
I well concert of December 17,
1982 from Toronto’s Maple Leaf
Gardens (which soon will be expe-
rienced by an even greater audience,
thanks to delayed broadcast, and home
videotape and disk equipment) brought
together the latest equipment and tech-
niques from a number of diverse disci-
plines: sound reinforcement; recording
and broadcast mixing; live multiple-
camera video switching; post-
production (in what usually are consi-
dered incompatible video formats);
landline and satellite distribution; wide-
screen TV projection; and pay-per-view
cable television.

While hundreds of technicians in
dozens of cities around the country con-
tributed to the effort, a few companies
were central to the success of the event,
including Showco and the Record Plant
(New York) Mobile for audio production,
and Glen-Warren Productions of
Toronto for video facilities. For distribu-
tion, five different systems were used to
get the live show out to the Canadian
and American audience. City-TV in
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by Paul D. Lehrman

Toronto set up an ad hoc network for 16
Canadian free-TV stations, and a
second network fed a couple of dozen
Canadian FM stations for simulcast. In
the US, Campus Entertainment Net-
work (CEN) delivered video and high-
quality audio to 40 theaters and clubs
around the country, where audiences
payed $8 or more per head to see the
event on huge projection-TV screens,
and hear it over multikilowatt sound
systems. Twentieth Century Fox Cable
signed up 50 cable-TV systemsin every
state except Alaska for pay-per-view
delivery to subscribers’ home screens.
DIR Broadcasting, producers and syn-
dicators of numerous radio shows,
including King Biscuit Flower Hour|see
October 1981 issue of R-e/p — Ed.]. deli-
vered a stereo audio signal to 60 FM
stations in the US.

All of these companies were aided,
abetted, organized, and/or contracted
by World Showvision, AT&T, Telesat,
Videonet, Canadian Bell, National Pub-
licRadio, Greene, Crowe and Co., CLOS
Video Associates, Schlitz Brewing, sev-
eral hundred local promoters, cable sys-

tems, and radio stations and, of course,
the dozens of individuals who make up
the entity known as the Who.

Producing the Audio

Glyn Johns, longtime engineer/pro-
ducer for the Who, was brought in well
before the tour began to supervise all
aspects of the required audio feeds. He
rehearsed with the band in England,
setting up mike plots for both concert-
sound and recording. Through most of
the subsequent tour, it was Johns and
Showco president Jack Maxson who
mixed the front-of-house sound.

On the very first date, at the Capitol
Center in Washington, DC, Johns and
Maxson were joined by David Hewitt
and the Record Plant “Black Truck.”
Hewitt and his crew recorded a rehear-
sal, some of which was used on a com-
mercial for Schlitz, sponsors of the tour,
and some of which ended up on the
Warner-Amex MTV channel. “We used
the occasion to prove ourselves to
Glyn,” Hewitt recalls.

All told, the Plant mobile recorded
about 20 of the concerts, with Johns
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Clockwise from above: Richard Wolfe of
Twentieth Century Fox; Glyn Johns, Jack
Calmes of World Showvision; and video editor
Phil Tweedy (left) with director Richie Namm.

handling all of the recording mixes.
Certain modifications had to be made in
the truck to accommodate him. “He
didn’t like our monitors.” savs Hewitt.
“He went through a lot of different
speakers. We finally built custom
speakers for him, based on Altec Big
Reds, driven by Bryston amps. We built
a new overbridge, and tuned the room
for him,”

Johns used very little processing
equipment in his mix; to quote David
Hewitt, “It was all in the miking.” The
kick drum mike was sealed and sus-
pended inside the drum (which had both
heads on). There was a snare mike and,
at the beginning, the only other drum
mikes were a stereo pair of Neumann
U87s placed between and a couple of feet
in front of the toms and cymbals. Later
on, Johns added a snare-bottom mike
and a cymbal mike. Bass and guitar
also were miked simply, from a dis-
tance. There were no limiters used at all
Hewitt recalls, the only piece of out-
board gear called in being an AMS ste-
reo digital delay line, used to process
some vocals and guitar solos.

At New York's Shea Stadium the
truck recorded a concert, and from there
followed the band through the Western
and Southern legs of its tour. “On some
of the shows, they were also shooting
video,” Hewitt explains. “We recorded
everything on 24-track with timecode,
and when they were shooting we would
also put the monitor mix on four-track
tape with code. We kept everything, but
most of the dates served as rehearsals
for the crews for the live concert.”

Audio for Video

When the Record Plant truck was on
hand to tape a show, all of the signals
from the stage went to its Jensen splitter
boxes. The truck got a direct feed, while
the PA system took its signals off the
transformers. There were 32 stage
inputs, plus six audience mikes. “We
were going to mix the live concert in
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Dolby-surround,” says Hewitt, “but we
ruled it out as being too complicated,
and also nobody [in the home audience]
could pick it up.”

“Glyn had never mixed in quad,” says
Jack Calmes of World Showvision, Dal-
las, Texas, producer of the broadcast,
“and he was real nervous about it. It
also would have meant doing even more
mods on the Record Plant truck. Fox
was pushing hard for it — they had
about 1,000 Dolby-surround decoders
out in the field — but I think it was
mainly because they were having a
party during the concert with 1,000 peo-
ple on their lot. They ended up listening
to it in stereo, with a rear-channel
simulator.”

Inside Glen-Warren's 45-foot Mobile |
audio/video center (known as*“The Blue
Van") was a custom 26-input, six sub-
group Ward Beck stereo console,
equipped with four pre-mixes and four
auxiliary send busses on each channel.
The Record Plant fed Glen-Warren with
two sets of left, right, and mono audio.
David Brown of the Record Plant set up
a mult line to feed signal back from the
Glen-Warren truck, on which was to be
found stereo audio, switched video for
monitoring, timecode, and video verti-
cal sync drive.

On stage during the concert was a
Scully four-track containing pre-
recorded synthesizer tracks for five of
the band's songs, along with a click or
“thump” track feeding Kenny Jones’
headphones — so that the drummer
could keep the band in sync with the

taped tracks. The tape signal looped
through the Record Plant truck, and
also to Glen-Warren's Mobile I, so that
video director Richie Namm could cue
the start of a videotape containing vis-
ual effects used on the air during a syn-
thesizer solo for “Won't Get Fooled
Again.”

In addition to the sound mix from the
Record Plant mobile, Glen-Warren took
pre-fader feeds from the audience mikes.
“A TV broadcast needs more audience
than a recording,” comments Michael
Jones, who handled engineering duties,
(Vision sound was mixed by Doug
Drew.)

Another function of the video com-
pany’s audio equipment was to boost
program levels coming from the Record
Plant's console and the various distri-
bution systems from studio-standard +4
dBm, to broadcast-standard +8 dBm.
(This was to make sure that Telco lines
carrving thesignal away from the video
truck were operating at maximum effi-
ciency, and to maximise signal-to-noise
ratios.)

Also coming from Glen-Warren were a
pair of Interrupted Foldback lines:
mono monitor feeds routed to two on-site
announcers who were stationed at the
back of the hall for a three-minute pre-
show warmup, and backstage after the
concert. Both monitor feeds could be
overridden by director Namm's inter-
com. An RTS intercom system was
broughtin(and continually cranked up)

to ensure that signal levels at
the announcers’ headphones were
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UOCTOR CLILK

The Doctor Click Rhythm Controller makes it possible for the first time to synchronize the world of
sequencer, drum machine, synthesizer composition with any one of the systems on the market or com-
binations of the systems on the market. Furthermore, the Doctor Click will cause sequencers, drum
machines and synthesizers to play in time with a human drummer. It will also read click tracks and sync

codes. The internal metronome provides both beats

per minute and frames per beat calibrations.

THE DOCTOR CLICK RHYTHM CONTROLLER BREAKS THE BRAND BARRIER

SEQUENCERS DRUM MACHINES SYNTHESIZERS"®

DSX Bass Line TB303 Linn LM-1 CR5000 Prophet 5 Modular Moog Juno 6
Prophet 10 CSQ600 LinnDrum CR8000 Prophet 10 OBX Juno 60
Polysequencer SH101 DMX CR68 Prophet 600 OBXa Polysix
Pro One Emulator Drumulator CR78 Prophet T8  OB8 Poly 61
Model 800 Fairlight TR808 KPR-77 Minimoog JpP4 Voyetra-8
Microcomposer MC4 Synclavier Drumatics TR606 Memorymoog JP8
Chroma

rom *(VCA., VCF, VCO. Gate. Trigger or Arpeggiator as provided on each unit.)
Measures

17%" x 11" x 44" x 24",
Weight is 8 pounds.

Warranty is one year.

Call or write for location
of your nearest dealer

ONE DOCTOR CLICK CONTAINS ALL OF THESE PROBLEM SOLVING DEVICES

4 Fixed Clock Outputs

2 Variable Clock Outputs

2 Metronomes

2 FSK Sync Code Decoders
(Covers Linn, Oberheim. Roland}

The brand to brand problems of timebase. voltage level and polarity

are solved by the Doctor Click's diverse output capability.

The ability of the Doctor Click to connect to many units at once
coupled with its footswitch control capability makes it ideal for mult-
ple sequencer. drum machine, synthesizer live applications.

Since the Doctor Click metronome produces beats per minute and
frames per beat calibrations it is always convenient to get just the tem-
po you need. It is even possible to get fractional tempos such as 118%
beats per minute.

The Doctor Click's two independent rhythm actuated envelopes allow
VCF. VCA and VCO parameters of synthesizers to be modulated in 32
rhythm values ranging from four measure cycle to 64th note triplet with
variable attack. decay. sustain and amount. This eliminates the prob-
lem of rhythmic drift when using a conventional LFO.

The ability of the Doctor Click to transform metronome click tracks
into timebase clocks allows frames per beat music film work to be

Pulse Counter
Pulse Shaper
Gate Output

2 Rhythm Envelopes

Headphone/Speaker Output
Roland 5 Pin DIN Sync Output
External Clock Input
Footswitch Controls

done with virtually any sequencer. drum machine or synthesizer.
The ability of the Doctor Click to read live tracks allows sequencers,
drum machines and synthesizers to play in sync with the varying tem-
pos of a human drummer or a built click track.

The ability of the Doctor Click to accept external clocking or either of
the types of FSK sync to tape codes allows sequencers. drum
machines and synthesizers to be synced to any existing track.

The pulse shaper circuit turns a pulse from an instrument into a trig-
ger waveform allowing synthesizers to sync to a drum fill.

The headphone output allows click tracks in multiples of the tempo to
be generated and Is capable of driving a speaker.

The pulse counter can be used to program sequencers in higher
timebases. quickly combining greater rhythmic resolution with step
programming accuracy.

The step programming switch can be used to step program se-
quencers that normally do not have this capabilitv.

Used on tracks by Brian Banks, Tony Basil, John Berkman, Michael Boddicker, Kim Cames, Suzanne Ciani, Joe Conlan,
Chris Cross, Bill Cuomo, Jim Cypherd, Paul Delph, Barry DeVorzon, Don Felder, Paul Fox, Dominic Frontier, Terry Fryer,
Albhy Galuten, Lou Garisto, Herbie Hancock, Johnny Harris, Hawk, James Horner, Thelma Houston, Michael Jackson,
Quincy Jones, Jeffrey Kawalek, Gordon Lightfoot, Jerry Liliedahl, Johnny Mandel, Manhattan Transfer, Paul Marcus,
Jason Miles, NBC Movie of the Week, Randy Newman, Keith Olsen, Paramount, Joel Peskin, Oscar Peterson, Greg
Phillingaines, Jean-Luc Ponte, Steve Porcaro, Phil Ramone, Lee Ritenour, Steve Schaeffer, Mike Sembello, Mark Shifman,
John Steinhoff, Sound Arts, Ian Underwood, Universal, Donna Washington, Stevie Winwood, Pia Zadors.
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high enough to compete with the
Showco concert-sound system.

Other audio signals came from a VTR
containing a half-hour pre-concert show
seenin Canada, and by fans at the CEN
venues. Audio for the pre-show was
Dolby-encoded. *“The playback machine
had its channel A and B audio boards
removed,”” Jones explains, ‘“‘and
replaced with Dolby-A boards. Channel
C, which is usually the timecode track,
had the mono audiosignal, and we used
an external Dolby decoder on that.”

Except for the pre-show segments, no
noise reduction was used anywhere in
the signal path. and no processing took
place after the audio left the Record
Plant truck, save fora little soft limiting
to prevent overload of the microwave
landlines for which the signal was
headed, and also to discourage local FM
stations from over-limiting the signal
themselves.

Producing the Video

Director Richie Namm came aboard
the Who's travelling road show at the
end of October, in preparation for the
December concert at the Maple Leaf
Gardens. “Usually I get a week’s notice
for this kind of gig,” he recalls. “This
time they gave me over a month.”
Namm'’s previous experience with live
visual music included REO Speed-
wagon, the Charlie Daniels Band, and
Frank Sinatra. “On those shows I made
some mistakes,” he laughs, “This was
my opportunity to learn from them.”
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Namm and the video crew, in an effort
to familiarize themselves as much as
possible with the Who's stage show,
shot several concerts on the road using
five cameras, and constantly reviewed
the tapes on wide-screen projection tele-
visions. Frank O’Connell of CLOS
Video Associates, based in New Jersey,
and who was hired by World Show-
vision to coordinate technical efforts
with Fox, explains that some lighting
modifications had to be made along the
way to accommodate the TV cameras.
“It was important that wedidn't disturb
the theatrical aspects of the lighting,”
he says.

Glen-Warren gathered all its equip-

ment at Toronto’s Maple Leaf Gardens
arenaontheMonday priortothe Friday
night broadcast. For three days, came-
ras were checked, and lines, lights, and
the stage put in. A major obstacle to the
set-up was that a hockey game was
scheduled for Wednesday evening, just
two days before the Who's concert. “We
had to raise the lights to the roof and
take down the stage and the ramps,”
says Namm. “We color-coded and
marked everything.”

In addition to The Blue Van, Glen-
Warren had two other trucks at its dis-
posal. According toJack Calmes, a lot of
equipment (including one of the trucks)
had to be rented for the event. The Blue

Engineer David Hewitt aboard the Record Plant “Black Truck” remote vehicle.
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Video mixing and monitoring area in Glen-Warren's Mobile | “Blue Truck.”

Van contained audio and video control,
audio distribution, and room for
Calmes, Namm, and an assistant direc-
tor. Also available was a two-channel
Quantel DPE-5000+ digital effects gen-
erator, a Telemation character genera-
tor for end-of-show credits, and a still-
store. Two timecode generators were
located on-board, running in sync with
one another. “There was no room for
failure,” Namm concedes. “We had a
dual-trace 'scope on which we could
compare the code with the video, and
make sure that the sync word was
always in the right place. If for some
reason one of the generators unlocked,
we could instantly switch in the other
one.”

The second truck housed eight Sony
BVH-1100A one-inch video recorders,
all being fed with stereo audio, time-
code, and vertical sync drive. Two of the
machines (main and backup) recorded
the switched video feed going out over
the air; one handled the signal from a
separate iso switcher; and another
received a dedicated single-camera iso
(to provide cutaways during the subse-
quent video editing processes). Since the
show was to run longer than 90 minutes,
for overlap each video line had a second
VTR assigned toit. There also were sev-
eral %-inch videocassette decks, plus
audio and video distribution equipment
feeding the various machines and
monitors.

In the third truck were located two
Sony playback VTRs, which provided
the pre- and post-concert shows, titles,
graphics, and the animation for “Won't
Get Fooled Again.”

Inside the Maple Leaf Gardens arena
there were 11 Ikegami HL.-79 camerasto
cover the concert. Most were HL.-79As
which, according to video engineer
Keith Winikoff, of Greene, Crowe, and
Co., have less tendency to “burn in”
than the later Model HL-79Ds, a neces-
sary attribute for cameras that were
going to be shooting much of the time
directly into stage lights. Two cameras

were mounted on cranes, one stationary
camera located at the back of the house,
another mounted on stage, two on a
platform in the center of the audience,
two hand-helds used on stage, and
another at the base of the stage, plus a
Steadicam-mounted unit whose opera-
tor wandered through the house. “We
wanted to put the Steadicam on an RF
link,” says Winikoff, “but it proved
unrel:able, so we wired it with co-ax
instead.” Another camera, installed for

the first time on Wednesday night after
the hockey game, hung from the score-
hoard above the stage, and was wired
with remote-control pan and tilt.

The entire put-in took from 11PM
Wednesday to 8PM Thursday. The
band's Thursday night concert also was
taped, as a “dress rehearsal” for the
crews. "It was incredibly neat and tidy,”
says Glenn-Warren's Michael Jones,
“considering we didn’t even have time
toeat an apple!” At 10AMon Friday, the
previous night’s tapes were screened.
and suggestions made for finishing
touches for the live broadcast that
night. **Actually, the Thursday show
was better,” recalls video engineer Win-
ikoff, “in terms of the performance,
lighting, and direction. We wanted to
see how we could improve it for the
second night, but somehow it didn’t gel
as well.”

Audio and Video Distribution

The completed video and audio mixes
exited Maple lLeaf Gardens via several
paths. A link with stereo audio and
video went to City-TV, Channel 79 in
Toronto, where the audio was summed
into mono for broadcast, and commer-
cials inserted. From there, the signal
went up to the Canadian communica-
tions satellite Anik C, via an uplink in
suburban Toronto's Allen Park, and
then down to stations in 16 cities. Some
stations carried the concert live, while
others in Western time zones recorded it
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for delayed broadcast. All of the Cana-
dian TV broadcasts were over conven-
tional (**free”) stations, which created a
rather sticky problem during the plan-
ning stage. Most of the major affiliate
stations of CBC and CTV (Canada’s
government and commercial television
networks, respectively) broadcast on
VHF, and have a powerful signal with a
long reach that often extends over the
US border. The signal from CFTO,
Channel 9 in Toronto, for example, a
CTV station originally designated to
carry the broadcast, spills over into
upstate New York. Since Fox was charg-
ing a/l US home audiences for the show.
and HBO planned to rebroadcast the
concert overits pay-cable system during
June of this year, this signal spillage
could have led to a serious conflict.
Eventually, the Canadian stations
signed to carry the concert were care-
fully chosen so that none of their signals
reached a significant audience in the
Us.

For distibution on the Southern side
of the border, the linking setup was a bit
more complicated. A full signal package
(video, plus left, right, and mono audio)
went up to Anik D satellite via a porta-
ble uplink provided by Telesat and the
Canadian Teleconference Network, and
set up in the parking lot of Maple Leaf
Gardens. The signal was picked off the
satellite by a commercial downlink in
Buffalo, New York, and then sent up
again to AT&T's WestarIV. (It was also

One of a pair of crane-mounted lkegami.

HL-79 video cameras covering the Maple
Leaf Gardens concert. Nine other
stationary and hand-held cameras were
sited at variouslocations around the arena.

used by FM stations in Canada.) The
Westar IV signal was received at Wold
Communications in New York City,
where it then was relayed to the three
US distributicn systems. Another por-
table dish at the site, this time a down-
link, allowed the engineers to monitor
what was bappening on all the
satellites.

-
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At the same time, a microwave/cable
landline carried the signal package
from Toronto, over the Peace Bridge in
Niagara Falls, to Wold Communica-
tions in New York City. The landline
was supposed to be a backup — in fact, it
ended up as the primary link. Richard
Wolfe of Fox explains: “The quality on
the landlne was better. Part of that was
due to the satellite signal having to
double-hop, but most of it was because of
Canadian regulations [governing] por-
table uplinks. Since they operate at a
relatively low power, and don't saturate
the transponders on the satellite, the
signal-to-noise ratio suffers a bit. For
political reasons we couldn’t bringin an
American, higher-power uplink, or else
we would have used the satellite signal
exclusively.”

International treaties prohibit ground
stations in the US from receiving sig-
nals from Canadian satellites, and vice
versa, so special authorizations had to
be granted to allow the Buffalo down-
link to tune into Anik and the portable
dish in the Toronto parking lot to moni-
tor the US satellites.

Because of the double hop, the satel-
lite signal to New York arrived 0.6
seconds behind the landline signal. Had
Wold decided, because of some equip-
ment failure, to use video from one
source and audio from the other, they
would not have been able to do so,
becausethe video and audio would have
been out of sync with one another. For-
tunately, this problem did not arise.
However, as Wolfe says, “We didn't
know which circuit we were going to use
up until air time.” Needless to say, engi-
neers at the concert site and Wold per-
sonnelin New York maintained contin-
uous telephone contact with each other.

The half-hour pre-concert show with
hosts Pringle and Nightingale, which
had been prerecorded at the studios of
City-TV, was carried over the Toron-
to/New York satellite link for eventual
distribution to CEN’s clubs and theat-
ers. During the same time period, the
landline carried prerecorded music, and
test and timing signals.

From New York, the program went
out over four uplinks. Most American
local cable head-ends are equipped with
two satellite dishes: one is tuned to Sat-
com ITIR, which carries HBO and most
of the other popular pay-cable services;
and the other is tuned to either Westar
IV, or Westar V. To cover all eventuali-
ties, Fox put video and mono audio on
transponders on both WestarsIVand V.
Another transponder on Westar [V car-
ried video and both stereo and mono
audio for CEN’s portable downlinks.
The CEN receiving dishes were supplied
by Videonet of Woodland Hills, Califor-
nia, which located and arranged to rent
privately-owned portable dishes in the
appropriate cities, and supplied operat-
ing personnel at each site.

Yet another Westar IV transponder
(“It was busy that night,” says Richard
Wolfe), leased for the occasion from
National Public Radio’s DATE service,

&



and accessed by an uplink at New York
City’s public station, WNYC, carried
stereo audio for the 60 FM stations
signed on by DIR Broadcasting. In
those cities where NPR downlinks were
not available, DIR arranged for portble
dishes or AT&T landlinesto providethe
signal. About half of the CEN venues
took their audio from the local FM sta-
tion, while the rest used the stereo signal
on the transponder carrying their video
feed. Pay-cable systems told their view-
ers, where possible, to turn down the
sound on their TV sets (the vast major-
ity of local cable systems donot have the
capability of broadcasting stereo audio
on video channels — and few viewers
have the equipment to receive it), and
turn on their FM radios.

To simplify the setting up of the var-
ious satellite networks, all of the land-
line and transponder orders were
arranged through Fox.“The only way it
was going to work was if all of them
came out of one office,” says Frank
O’Connell of CLOS Video. “It helped
that Wold’s Los Angeles office is right
down the street. We were still making
changes up to a week before the show.”

Worldwide Distribution Plans

As well as the idea of broadcasting in
quad, several other great notions fell by
the wayside as the December 17 concert
grew closer. One was to beam the con-
cert overseas via Armed Forces Radio
and a few foreign pay-per-view net-
works. “It would have been 4AM in
Europe and 10AM in Australia,” says
O’Connell, “and it just wouldn’t have
been worth the expense. We were also
thinking of bringing signals back from
venues overseas to put on the air here. It
would have been interesting . . . switch-
ing satellites like that.”

In order to prevent pirating of the
satellite signal, scrambling it at its
origin was considered. The idea was
rejected, according to Jack Calmes of
World Showvision, because ‘‘there just
aren’t enough decoder boxes out there to
service all the different outlets we had.”
An alternative was formulated: the
credits at the end of the broadcast
announced a prize (unspecified) to view-
ers who wrotein, telling Fox where they
saw the show. “The purpose was to
catch folks who paid someone to watch
the show illegally,” says Calmes, like
private satellite-dish owners who
charged admission for access to their
living rooms. The results have not been
made public yet, but apparently some
viewers of pirated signals were indeed
dumb enough to write in.

A Multimedia Success

On the night of the Who broadcast,
the months of preparation paid off — it
went so smoothly that, as Record
Plant’s David Hewitt offers *it was bor-
ing.” “Everybody worked together,”
enthuses Michael Jones. “They were all
terrific,” Peter Kauff of DIR says, “The
Who told us that if they could buy the
problems off, they would. This isn’t a

One truck housed 8 Sony BVH-1100A 1-inch
VTRs, for video, stereo audio, timecode and
sync from main video mix, plus 2 iso feeds.

solution for everyone, though.” To putit
mildly.

There were a few rough spots, how-
ever. An hour prior to showtime, it was
discovered that the monn feed on the

Toronto/New York landline was dis-
torting. The source of the signal distor-
tion was tracked down (it was in the line
from the concert site to Toronto’s toll-
network switcher), and the signal
switched on to a spare Telco circuit 10
minutes before air time. At the begin-
ning of the concert, some Canadian
audiences experienced a two-minute
signal loss, because a routing switcher
inadvertently had been turned off. One
of the engineers monitoring back-feeds
discovered it. and rectified the problem.
(Peter Kauff reports that a car crashed
into the transmitter tower of an FM sta-
tion carrying the concert in Florida, put-
ting it off the air. So it goes.)

Insum,toquote Jack Calmes, “It was
the most complex and successful distri-
bution of a music event ever.”

Audio/Video
Post-Production Stages

Although they had been heavily pro-
moted, Fox did not make money on the
home-cable broadcasts. Relatively few
US cablesystems have theequipment to
individually address subscribers’ dec-
oders (in a few cases, local systems pro-
vided viewers with individual, disposa-
ble‘‘traps” for unscrambling the signal.
but the procedure for distributing these,
even within a small system, is cumber-
some), and so the paid home audience
was no more than 200,000.(By contrast,
the free-TV Canadian broadcasts
reached an audience estimated to be

for the industry.
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between four and six million.) Richard
Wolfesaysofthelive broadeast, "It was
more successful technically and artisti-
cally than financially.”

To recoup its considerable invest-
ment. Fox licensed the show for later
release in several forms: a two-hour ver-
sion (the live show ran about two hours
and 20 minutes) which, as you read this,
should be in release on both Pioneer
LaserVision and RCA SelectaVision
CED videodisks, as well as VHS and
Beta videocassette, all with matrixed
Dolby-surround sound, and all on the
CBS Fox label; a 90-minute version
simulcast for the first time on June 7 via
Home Box Office cable; and a 60-minute
version for future domestic and foreign
broadcast syndication.

Besides the obvious editing that must
be done, an effort is being made in post-
production, to quote Richard Wolfe, “to
make the home video and later broad-
cast prndu(l have more diverse cut-
ting.” Director Richie Namm was faced
with the unenviable task of making the
live show look good on both large and
small TV screens, which is somewhat
more difficult than making an audio
mix sound right on. for example, URE]
813s and Auratones. This reporter
watched the show on a 25-inch televi-
sion set, and there were times I thought
things could have been done differently.
I am told, however, that the video mix
looked extremely effective in CEN's
theaters.

vscomT

ITHE MILDES,

Satelhte uplink dishes routed the video and stereo audio to Anik D for distribution to various parts of
the country. A separate downlink enabled on-site engineers to monitor traffic on U.S. satellites.

Editing a show like this would seem to
be a rather conventional, albeit long,
process for an up-to-date post-
production house, but there was a fly in
the ointment. While the show was
recorded using the North American
NTSC video standard, and both audio
and video tapes were striped with
SMPTE timecode, all of the editing deci-
sions and audio mixing were to be done
in England.

As this article is being written, the
various post-production processes are
still in progress on two continents. so it
is difficult to pin down exactly who is
doing what. According to Richard
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Wolfe, of Twentieth Century Fox, the
scenario goes something like this:

From Toronto, the video tapes were
taken to Audio Plus Video in New York,
where they were dubbed on to %-inch
videocassettes, using Sony's high-band
PAL format, and the cassettes striped
with new EBU (25 frames-per-second)
timecode. The cassettes then went to
CETA Video in London. where post-
production director Phil Tweedy
bumped them up to one-inch PAL and,
under the supervision of the band,
edited them into the 60-, 90-, and 120-
minute programs. T'weedy also drew up
detailed edit lests from the EBU time-
code numbers, and struck %-inch work
prints from his edited one-inch tapes.

In February of this year, Tweedy
brought the work cassettes and his edit
lists to Complete Post in Los Angeles.
There, the edit lists were recalculated for
the SMPTE timecode striped on the
original tapes. This operation was done
by hand — due to the differences in
frame rates between 29.97/30 FPS
SMPTE and 25 FPS EBU. there is no
way of automatically achieving frame-
accurate conversion from one code to
the other. Using the new numbers, a
second set of off-line edits was prepared.
The English and American edits were
compared, and final edit numbers
decided rvon. During the final assem-
bly from the original one-inch tapes,
special cffects were added.

Meanwhile, Glyn Johns took the mul-
titrack audio tapes to his studio in Lon-
don for mixing. Although Who bassist
John Entwistle was acting as musical
director for the editing and post-
production stages, Johns completed his
work before Entwistle had the oppor-
tunity to hear the final mixes.

Johns set up his control room for the
Dolby-surround format (the matrixed
two-track format on Dolby stereo optical
cinema releases), which as well as deriv-
ing left, right and (phantom) center,
provides surround information for rear
channels. He had access to SMPTE
equipment, so no restriping of timecode
on the audio tapes was necessary —
which was fortunate, since there was no
room on the tapes for another code



track.

The tapes were recorded and moni-
tored through a Dolby 1DS-4 surround
encoder, which provides a two-channel,
stereo-compatible signal that can be
decoded for four-channel replay sys-
tems. The finished master, which con-
sisted of two audio channels and
SMPTE timecode on half-inch tape, was
laid back on to the completed video at
Compact Video in Los Angeles.

According to Richard Wolfe, “95% of
the finished product is from the second
show. Occasionally we filled in shots or
tracks from the first night. But even
though some of the songs had click
tracks, we didn’t do any audio crossfad-
ing — it just wouldn’t have worked.”

Will History Repeat Itself?

Everyone involved in broadcasting
and taping the Who concert now knows
that such a colossal undertaking is pos-
sible. The question is, will it be done
again? The answer is: yes and no. For
one thing, pay-per-view cable television
isstillinitsinfancy. The relative lack of
technical sophistication of local cable
systems makes the potential audience
— and therefore the resultant revenues
— for such an event rather smallin light
of the huge expense and complicated
logistics involved in handling such an
event. This situation will not change
quickly. The Who concert was only
Fox's second attempt at pay-per-view
(the first being a boxing match), and
while movies like The Pirates of Pen-
zance and other special events have
been and will continue to be distributed
this way, there appears to be little moti-
vation to do more live music. “It was a
memorable event,” Wolfe says. “The
kind you don't get to do very often.”

On the other hand, Jack Calmes sees
his company, World Showvision, and
Campus Entertainment Network, in
which he holds a minority interest,
thriving on rock concerts.“We may stay
away from small screens entirely,” he
offers. Besides the comparatively lower
profits, he feels that home viewing is
“not that good for rock.” Instead, he
sees “superstars’ like Pink Floyd and
Supertramp, who travel with huge en-
tourages and mammoth stage and
sound setups, taking advantage of the

Author’s Note: In the course of research
ing such a complex story as this, it always is
possible for some inaccuracies to slip in.
Since most of the research was done after
the fact,  was slightly hampered by the inev-
itable incomplete recollections of some of
the participants, and by occasional contra-
dictory information from two or more sour-
ces. | am sure, however, that the vast major
ity of this article reflects the events as they
actually occurred.

[ would like to thank my sources (includ-
ing, but not limited to, Jack Calmes, David
Hewitt, Michael Jones, Peter Kauff, Richie
Namm, Frank O'Connell, Ann Weldon,
Keith Winikoff, and Richard Woilfe) for their
assistance and patience.

ability to perform, via satellite, for large
audiences in many locations at once.
“They could do 10 nights in one place,”
he considers, “and we could have 10 or
20 mobile units, with portable satellite
dishes, large-screen projectors, and
20,000-watt sound systems, moving to
theaters in different cities every night.
That way they could play to a couple of
hundred audiences without ever taking
their equipment down.”

The mechanism for accomplishing
this, he feels, would not be at all difficult
to put together. “We only did 40 cities for
the Who concert,” he says. “There was
no reason why we couldn’t have done
100.”

Calmes is convinced that presenting
rock concerts this way is the wave of the

future. And he isn’t exactly resting on
the laurels he won for the Who concert.
He won't say which artists or backers
are involved, but he reports that six
more such shows already are in the
works,

For better or worse, Calmes’ is proba-
bly a prophetic vision. As audiences
demand more elaborate and expensive
shows from their favorite rock acts, and
as ticket prices skyrocket while record
companies continue to tighten their
tour-supporting belts, live video, with
the assistance of high-quality audio and
the best possible distribution and pres-
entation systems(as well as a hefty dose
of sponsorship from well-heeled corpo-
rations like Schlitz), will surely become
the next best thing to being there. man
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Sound System at Hollywood Bowl, 1974. Photo < RICHARD PESHNER

he Grateful Dead have been

playing their unique brand of

improvisational, eclectic music
going on 18 years now. Though their
records are modest sellers, and more or
less ignored by radio and the “estab-
lishment” press, the Dead are consist-
ently among the highest-grossing con-
cert acts in the country. What they do
musically is improvisational, existen-
tial, and not always satisfactory; but
since the beginning the Dead have been
attended and experimented upon by
forward-looking sound specialists,
always seeking toimprove the quality of
their live sound.

Dan Healy has been mixing the
Dead’s concerts
since the band first
took to the San
Francisco clubs and
ballrooms, and he
«# says he’s never been
bored. To Healy, the
Dead is “a vehicle
that enables an
aggregate of people
to experiment with
musical and technical .ideas. It's a
workshop and a breadboard, as well asa
dream and a treat. There's no place in
the world that I know of that would give
me this much space to experiment and
try new things — and also to hear good
music.”

The Dead's own people have deve-
loped equipment and techniques to

improve the state of the sound-
reinforcement art. and theyv have
invited others to use Grateful Dead gigs
as live testing grounds. “*We live on the
scary side of technology, probably more
than we ought to,” guitarist Bob Weir
concedes. But vou don’t learn much
from maintaining the status quo, and
the Dead have always encouraged
experimentation and sought new
knowledge in many areas.

The Early Days

The first PA system Healy operated,
at the Fillmore Auditorium in San
Francisco, consisted of a 70-watt amp,
two Altec 604s, and a two-input micro-
phone mixer. “And that was far out
compared to what was there the week
before,” he recalls.

When Healy and his fellow soundmen
started trying to put better systems
together, they found that the hardware
available was not very advanced. “The
first thing we did was go get tons of it,
only tofind that that wasonly astopgap
measure,” Healy remembers. “It was
obvious that there was nothing you
could get offthe shelfthat you could use.
Furthermore, there were no answers to
our questions in journals ortexts; where
the equipment ended, so did the litera-
ture and research. What we needed was
past the point where R&D had taken
sound equipment.”

So they set out to find the answers for
themselves. Healy and the Grateful

e S
THE GRATEFUL DEAD

A CONTINUAL DEVELOPMENT OF
CONCERT SOUND SYSTEM DESIGN

FOR TWENTY YEARS
by David Gans

Dead became willing guinea pigs for
John Meyer, then of McCune Sound;
Ron Wickersham of Alembic; and others
on the scene who were looking for ways
to deliver music painlessly and effi-
ciently at the often ridiculously high
SPLs of the San Francisco sound and
rock music in general.

“Those guys were long in the design
and prototype area,” Healy explains,
“and we were long in the criteria. We
built a system and scrapped it, built
another one and scrapped it. We never
had a finished system, because by the
time we'd get one near completion it was
obsolete in our minds, and we already
had a new one on the drawing boards.”

The concept of speaker synergy — and
phase coherency in particular — was
understood by the early Seventies, and
several designers had come up with
ways of implementing it. John Meyer
and McCune Sound developed a three-
way, tri-amped single-cabinet system
with crossovers that reduced phase shift
considerably. It was a significant
improvement, but there was plenty of
work yet to do. While Meyer was in
Switzerland studying every aspect of
speaker design, acoustics and the elec-
tronics of sound, Healy and Alembic
and the rest took off in other directions.

The Dead debuted a new system at
San Francisco’s Cow Palace on March
23, 1974, in a concert dubbed “The
Sound Test.” Bassist Phil Lesh calls it
the “rocket gantry” and maintains that
it wasthe best PA the Dead ever had. “It
wastheultimate derivation of IM clean-
liness,” Healy explains. “No two things
went through any one speaker. There
was a separate system for the vocals
and separate systems for each guitar,
the piano, and the drums. You could get
it amazingly loud, and it was stagger-
ingly clean — cleaner than anything
today. It still holds the record for har-
monic and — most especially — inter-
modulation distortion.”

Healy calls this system’s theory of
operation the “as above, so below the-
ory. If you stack a bunch of speakers
vertically and stand close to one, you
hear the volume of that one speaker. If
youmove alittle farther away, you hear
two speakers; move away some more
and you hear three. If you have a lot of
them stacked up high, you can move
quitea waysaway and the volumestays
the same.”

There was no mixing board in the
house. Each musician controlled his
own instrumental volume, because his
speaker stack was its own PA system.
Guitarists Bob Weir and Jerry Garcia
each had about 40 12-inch speakers in
vertical columns, and bassist L.esh had
a quadrophonic system.

Vocals also weredelivered to the band
and the audience by the same speakers.
Each singer had a pair of mikes, wired
out of phase so that background sound
arriving equally at both was canceled,
while what was sung into one mike was
passed on to the amplifier.

Healy recalls one unfortunate inci-
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GRATEFUL DEAD CONCERT SOUND SYSTEM, circa 1974.

Drawing by Mary Ann Mayer.
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dent a year before the gantry system
was officially unveilded, when some of
these principles were tested at a concert
in Stanford University’s basketball
areana. “We spent maybe $20,000 on
amplifiers, crossovers, and stuff,” he
recalls, “and we rebuilt a lot of Electro-
Voicetweeters. We pink-noised the room
from the booth and got it exactly flat. If
you flatten asystem from a hundred feet
away,it'll sound like a buzzsaw — and it
did.

“We started the show, and in the first
two seconds every single one of those
brand-new tweeters was smoked. We
went through all those changes to put
protection devices in, and they never
worked — they blew long after the
speakers were gone.” There was no hope
of replacing the 80 or more tweeters
they'd blown, so Healy says they
“opened up the tops of the crossovers,
equalized a little bit and faked it.” Healy
points out philosophically that recovery
from such catastrophes is “another
thing that youlearn afterenough years.
Recovery is your backup buddy.” He
also notes that the years of experience
make it much easier to estimate what
will work and what won't, so it's easier
to avoid disaster.

|This writer happenedtohave been in
attendance at that Stanford concert.
Although there were some rather long
pauses while the equipment was worked
on, theshow itself was agood one, and a
high time was had by all.]

It was economics that caused the
“Sound Test” system to be dismantled.
The gasoline crisis of the mid-Seventies
made it unfeasible to truck tons of
speakers, amplifiers and spares — plus
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two complete stages which leapfrogged
sothatonecoula beset up before the PA
arrived from the last gig. “It began to
eat us up after a while,” says Healy.
“Remember that we were trying to take
this across the country and interface
with halls: set up the equipment, play a
show for 20,000 people, tear it down,
then show up the next day in another

Ultra Sound concert system for a Grateful
Dead concert at the Oakland Auditorium,
December 1981. Main flown speaker sys-
tem is made up of Meyer Sound Laborato-
ries’ MSL3 cabinets. Shown left is a detail
of the right-hand cluster.

Photography by KURT ANDERSON
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city and doit again — for three weeksin
a row, or a month, or six months.”

“We were damn lucky,” Healy adds.
“Wegot a tremendous amount of knowl-
edge out of that system before it became
such a burden that it started to distract
from the music.”

Smaller can be Beautiful

When the Dead resumed touring in
1976, after a 20-month hiatus, PA tech-
nology had advanced sufficiently that it
was no longer necessary to isolate each
instrument and run it through a separ-
ate speaker system — not to mention the
fact thatit was economically impossible
to truck those mountains of gear
around. “Efficiency comes down to the

number of boxes that you have to carry,
of weight in a semitruck going down the
highway,” Healy observes. Not only
was it impractical, but it was no longer
necessary. In the intervening years,
what Healy and the Dead wanted — a
system that performed as well as the
“wall of sound,” but which was “one
fourth the size and four times as effi-
cient” — came into existence. “‘The sys-
tem we have now is better than the *74
system, overall, even though the'74 sys-
tem may have been better in certain
ways.”

The Dead currently tour with a PA
owned by Ultra Sound, using speaker
systems and associated electronics by
Meyer Sound Labs.[Meyer’s principle of

GRATEFUL DEAD SOUND SYSTEM
AT THE OAKLAND AUDITORIUM, DECEMBER 1982

According to Howard Danchik of Ultra Sound, “The Dead’s system, as always, was run
in stereo. The main speakers were flown, and comprised 12 MSL3s at each side of stage,
plus a center cluster of eight (four left and four right channel), also above band.

“Suspended from the side clusters are three [Meyer Sound Laboratories] UPA cabinets,

angled downward to fill in for those at the front of the audience. There are also four UPAs
below the lip of the stage at the center (two left and two right) for the spectators at the very
front-center, plus one UPA at the rear of each main cluster, pointed up and back for
spectators in the balcony directly to the sides of the stage.

“Each MSL3 is driven by 650 watts RMS of amplification — 225 to each 12-inch speaker
(two per cabinet), and 200 to the four piezo tweeters. One MSL processor is used to drive
all the MSL3s on each side; two (one per channel) to drive the center cluster; and two (one
per channel) for the front and sidefill UPAs.

“The Subwoofers were made up from eight MSL 652-R2 subwoofer road cabinets (two
18-inch drivers, front-mounted) on each side, stacked on their sides, four wide and two
high. Each speaker is driven by 225 watts of Crest amplification. The processor takes a full
bandwidth signal from the house mix, and extracts 80 Hz and below for the subwoofers.

“Additional speaker systems included: for the lobby four UPAs (stereo, via Meyer
processors); for the bars one UPA in each bar (mono, one processor each); the kitchen one
UPA (mono, one processor); and the kids' room a pair of Hard Truckers five-ifch cubes
(mono, no processor). )

“All power was provided by Crest amps, 225 WRMS per channel into 8 ohms.

“House mixer was a Jim Gamble custom board, 40-in/8 stereo submasters, with auto-
matic built-in mono output. The monitor rixer was a Gamble custom 40/16 console.

“House Effects included a Lexicon 224X digital reverb and Super Prime Time; dbx Boom
Box subharmonic synthesizer; a collection of vocal gates; and an autopanner, homemade
by Dan Healy & company.

“Microphones included Shure SM-78s for vocals, plus a new Neumann mike for Jerry
Garcia, and Sennheiser 421s, AKG C451s and C414s.” ’
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FOUR UPA-1s
FOR AUDIENCE FRONT-FILL
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single point source, phase coherent
speaker arrays is explained in the arti-
cle, “Time Alignment of Sound Rein-
forcement Equipment,” to be found in
the December ‘80 issue of R-e/p.]“Meyer
has been able to extend the low and high
frequencies without hopelessly distort-
ing the rest of the sound,” Healy notes.
“That’s actually the main significance.”
And by arranging the speaker cabinets
to work together in a very precise way
across the whole frequency spectrum, it
takes fewer drivers to cover the desired
area, and intelligibility is uniformly
good nearly everywhere.

With the quality of the PA hardware
firmly in hand, Healy says that the
Dead’s concert setup these days goes
through subtler changes and refine-
ments. One interesting development
came to Healy almost by accident, and
resulted in a very useful device to make
his job easier. “The vocal mike is the
loudest one in the mix,” he explains,
“and ifit’s open on the stageit’s picking
up drums or guitars from 15 feet away,
and adding them in 15 milliseconds
later —which is that many degrees of
phase cancellation — and the net result
is a washing-out of the mix. You can't
use audio amplitude to gate those mikes,
because the guitars are frequently
louder at the mike than the voice that’s
standingrightin front of it. So a certain
amount of me always had to be on the
watch for the singers so I could turn
their mikes on. That was annoying, and
it kept me from being able to listen on a
more general level.

“The Paramount Theater in Portland,
Oregon, has a balcony that’s right on
top of the stage. I was looking down at
the guitar players, and it all connected
for me. I'm a musician myself, and I
know that one of the most embarrassing
things that happens when you're play-
ing rock ‘n’ roll is running into the mike
and banging yourself on the lip —or
being a mileaway from it when it’s time
to sing.

“That night in Portland I realized
that every musician has a kind of home
base where he puts his footin relation to
the stand so he knows he’ll be right at
the mike. It was duck soup: I got the kind
of mats they use to open doors at the
grocery store, then designed and built
the electronics that gated the VCAs [to
control the mike-preamp gain}, and lo
and behold, it worked!”

For keyboardist Brent Mydland, the
situation wasn’t so simple. John Cutler,
who works with the Dead in R&D as
well as other capacities, designed a sys-
tem around the sonar rangefinders used
in Polaroid cameras. Using discrete
logic rather than a full-blown micropro-
cessor, Cutler came up with an auto-
matic gate that opened the mike when
Mydland’s head came within singing
distance of either of his two mikes. “It’s
just one of those things that came about
as a means to an end,” says Healy. ““I
built the floormat[device] just so I could
be freed from switching on micro-
phones.”



DAVID GANS

Side stack of Ultra Sound system at Ven-
tura County Fairground, July 1982.
Rather than get involved in market-
ing a device like this, which Healy says
is “not my business,” he just has a few
extra circuit boards made. “If somebody
comes by and wants to try it, we give
them the cards and a parts list.”
Because every Grateful Dead gig is
different — no songlist, plenty of room
for instrumental improvisation, no pre-
arranged sound cues to speak of —
mixing for the band has never settled
into a routine for Healy. “Some nmights
they start out screaming and get softer,
and some nights they start in one place
and stay there. There isn’t really any
good or bad ir. it — it’s just a different
night in a different way. From the start

to the end of the show, it’s a continuous
progression, figuring out how to spend
the watts of audio power that you have
in such a way that it’s pleasant and
human.”

It’s been years since Healy wentintoa
hall and pink-noised the sound system.
“I leave my filter set flat, and I dial itin
during the first couple of songs. After
enough years of correlating what I see
and hear, | know what frequencies, how
much, and what to do with it.”” Test
equipment is on hand for reference, but
Healy prefers to rely on his ears. “You
have a speedometer in your car, but you
don’t have to use it — or even necessar-
ily have it. You don’t need it to know
how fast you're going, but it’s there for
reference. That's how I use the SPL
meter and the real-time analyzer.”

In the “hockey-hall-type spaces” the
Dead play in these days, Healy likes to
set up about 85 feet from the stage. “In
my opinion — and my opinion only, for
that matter — the ideal combination of
near-field and far-field is 85 feet. I don’t
like to be far enough into the far field
that it’s a distraction, but for me it’s
important to hear what the audience
hears.

Healy considers himself the audien-
ce’s representative to the band, compar-
ing notes with the musicians after
shows, and telling them things they
might not want to hear “if I feel I have
to.” He also enccurages — within reason
— those members of the Dead’s follow-

ing who bring their recording gear to
concerts. “I’'m sympathetic with the
tapesters, because that’s what I used to
be,” he says. “I remember buying my
first stereo tape machine and my first
two condenser microphones, sweating
to make the payments, and going
around to clubs and recording jazz. So
I've sided with the tapesters, helped
them and given them advice and turned
them on to equipment.

“I learn a lot from hearing those
tapes,” he continues. “The axiom that
‘microphones don’t lie’ is a true one. If
you put a microphone up in the audience
and pull a tape and it doesn’t sound
good, you can’t say, ‘It was the micro-
phone,’ or ‘It was the audience.’ You’ve
gottoacceptthefact thatitdidn’t sound
good.

“When you stick a mike up in the
audience and the tape sounds cool, it's
probably because the sound was cool. So
it’s significant to pay attention to the
tapes.”

Even after 18 years of working with
the Dead, Healy says he still enjoys
going to work every day. “I’ve been
doing it so long that I don’t even look at
it as a job,” he explains. “It doesn’t get
stale for me on any continuous basis — I
react more to ‘Tonight was a good
night,’ or ‘It wasn’t so good.’ I can have
a bad night and go home discouraged
and kicking the dog, grumble-grumble,
but I'm always ready to start again
tomorrow.” [ ] ]
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THE NOTRE DAME COLLEGIATE JAZZ FESTIVAL

Overcoming Unfavorable Acoustics to
Provide Complex Sound Mixing and Monitoring Facilities

Sound contractors on occasion face far from ideal acoustic environments. And if you need to provide
high-quality sound for a two-day band competition where no sound checks could ever be made; for which
three discrete mixes change throughout the job; and where a floating feather can create problems in a

venue alive with sound reflections . ..

he Notre Dame Collegiate Jazz
Festival (CJF) is just such a

demanding event. The Jazz Fest.
held annually at the university's Stepan
Center in South Bend, Indiana, and this
vear celebrating its Silver Anniversary,
offers collegiate bands from all over the
United States an arena for displaving

their talent before a judges' panel of

well-known jazz performers that has
included Quincy Jones, Billy Taylor,
“Cannonball” Adderly, and others. The
CJF performers, many of whom later
attain greater fame in the world of pro-
fessional jazz, play to a house of over
2,000 jazz enthusiasts that swing in and
out of the performance sessions over a
two-day period.

The Jazz Fest’s two-day agenda, last
April 15 thru 16, included performances
by 15 or more collegiate bands, a High
School Festival conducted in conjunc-
tion with CJF featuring high school tal-
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ent, and a “judges jam” during which
the judging panel takes to the stage.
HSA-Heather Sound, a local sound
contracting firm, secured the CJF sound
and lighting contract knowing that the
event posed some unusual mixing and
acoustic requirements. As Rick John-
son, owner of HSA-Heather sound,
recalls, “We actually set up three mixes:
one for the house; one for the per-
formers; and one forthe judges. And the
venueis quiteinteresting. Through past
experience on jobs at Stepan Center we

TECRON* and TEF* are registered trade
marks of Crown International, Inc. Our
thanks to Don Eger, TECRON division
manager, Richard Johnson, owner of
HSA-Heather Sound, the 1983 Notre Dame
Collegiate jazz Festival Committee, and
the University of Notre Dame for their
valuable assistance in the preparation of
this article — Editor.

a sound engineer is in for a complicated time.

had identified many of the acoustical
effects that require some form of treat-
ment. For CJF we’ve tried to accommo-
date those needs with our pre-event
planning, sound set-up, and mixing. At
the festival, each band’s performance
must be presented in an unbiased
manner for judging, and this year the
event was video-taped for broadcast
over local cablevision TV.”

To provide a fair showing for all the
bands, HSA solicits pre-planning
information, such as stage layouts and
requirements, musical arrangements
and cue sheets, from each participating
band a few weeks prior to the event. At
the time of performance, HSA's stage
manager moves the bands into place on
stage, while making last-minute mike
adjustments and handling special
requests from each performing group’s
director. It’s a system that keeps the
CJF on schedule, but there are
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HSA sound system on either side of stage
included Electro-Voice and Renkus Heinz
components on scaffold supports.

unknowns that require on-the-spot
expertise.
“Once the CJF starts swinging,”

Johnson sayvs, “there are 15 or more
bands of different sizes that we have
never heard before, playing composi-
tions that we may have never heard
before. We get about 10 minutes between
bands to plot a final diagram, make
mike selections and channel assign-
ments for the main and monitor mixes.
Of course. the time constraint, and
nature of the competition, does not
allow us to make any sound checks,
although a few minutes before the first
performance on opening night we were
able to make a half-hour sound check
with the host band.”

A Difficult Venue
Complicating the house and per-
former monitor mixes is Stepan Cen-
ter's open 10-foot wide by four-foot high
stage. and the 52-foot ceiling. “The
stage 1s located in the northern section

HSA SOUND SYSTEM EQUIPMENT FOR COLLEGIATE JAZZ FESTIVAL

Main Console:
Monitor Console:
Record/Video Console:

Processing:

Amplification:

Loudspeakers:

Microphones:

RAMSA 8716 16-in/4-subgroup board.

Allen & Heath Brennell Series 8 Model 168 16-into-8 mixer.
RAMSA 8118 18-input/4-subgroup desk

Two Ashly SC66 EQs on Main Mix; Klark Teknik DN27 graphics on
Judges’ Monitors; Klark Teknik DN30/30 on Stage-Left and -Right
Monitors; Ashly SC80 crossover on House System; and Brooke
Siren System crossover as back-up.

Six Crown PSA-2s for House Speaker system; two QSC Series Ill
3500s for monitors/mix monitor/stage left, stage right; two Ashly
FET 200s for Judges’ Monitors.

Four Intersonics bass enclosures, eight HSA 1501 15-inch enclo-
sures, four E-V HR40 horns on DH1012 drivers, and two Renkus
Heinz 820 horns on 3301 drivers for the House System (two E-V
HR60 horns on DH1012 drivers as spares); three EV100S speakers
for side and rear fills/monitor mix; two E-V Sentry 500 for Judges
Monitors; and two HSA 12T stage monitors for left and right
monitors.

Shure SM81s on piano; E-V CHI5E with hypér head as drum
overhead; E-V RE20s for kick drum, and stand-up solo mike; E-V
RE18s and 16s on horns/woodwinds; E-V CS15Ps on percussion;
Beyer M88s on upright bass, and vocal; and E-V PL80 for vocals.

o Wi

Crown PSA-2 amps powered the main sys-
tem. while Ashly FET200 and QSC Series
Il amps served as backup units.

of the building,” Johnson continues.
“During performances, the delay paths
are unreal! There are narrow focal
points on stage right that retain infor-
mation from stage left, at what we esti-
mate to be 0.25 seconds later. Thereisa
slap from the rear wall that can kil

To accommodate this condition, for
performers HSA provides two stage
monitor speakers. each with its own dis-
crete mix. But the stage position and
mix change for every group. The chal-
lenge is to adjust position, levels, and
mix for the groups while preserving as
much of an un-monitored feel as possi-
ble. “And we try to convey a bigger,
more open sound for the large bands,
and simulate a close. intimate sound for
the combos,” he offers.

The judges’ table. located eight feet in
front of the stage, has its own monitor
mix that is subject to dramatic changes
during the first few group performances
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The MRL Calibration Graph is your proof of
the quality control that goes into every MRL
Reproducer Calibration Tape. We guarantee
each ane 1o exceed the performance
requirements of 1EC, NAB, AES, and EIA
Standards.

MRL Calibration Tapes are designed and
supported by experts in magnetic recording
and auclio standardization . . . we helped write
the standards. Each tape comes with

detailed instructions and application notes.

The MRL catalog includes tapes for all studio
applications. In addition to the usual spot
frequency tapes, we make single-tone tapes,
rapid-swept frequency tapes, wideband or
1/3¢d octave-band pink.random noise tapes
and difference-method azimuth-setup tapes.
Most are available from stock.

Magnetic Reference Laboratory, inc.
229 Polaris Ave., Suite 4

Mountain View, CA 94043
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TASCAM’s new Rack Mount auxiliary signal
processing series is rack n’ roll royalty.
MU 40 Meter Bridge—Four VU meters with peak
LEDs switchable in pairs to read either of two sets
of inputs, and switchable reference levei.
MX-80 Mic/Line Mixer—EightbalancedlowZinputs
and astereooutput. Handles -70dB micto +28dBm
line levels. Features phase switches, phantom
power provisions, patch infouts, and switchable
-10dBV or 0 dBu outputs.
PE-40 Parametric Equalizer—4-channel, 4-band
(overlapping), fully parametric EQ with variable Q,
gain and frequency controls, plus low and high pass
filters. Ultra low distortion and noise.
RS-20 Dual Reverb—Two channel unit utilizing all
new, proprietary three-spring per channel design.
Superb fidelity, exceptionally natural sound. Goes
more than an octave above conventional units,
without pass-through. LED metering.
MH-40 Multi-Headphone Amplifier—Distributes
any line level (-20 dBV to +4 dBu) mono or stereo
signal to four stereo jack outputs with individual
balanced and level controls.
CS-607 Roll-Around Equipment Rack—Ideal
“home on wheels” for auxiliary signal processing
equipment. Pre-tapped 19" EIArack areais 21" high.
For additional information, see your TACSAM
dealer, or write TASCAM Production Products,
7733 Telegraph Road, Montebello, CA 90640,
(213) 726-0303.

Copyright 1983—TEAC Corporation of America

TASCAM.
THE KING OF
RACK N’ ROLL.

TASCAM

TEAC Production Products
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TECRON TEF SYSTEM 10 SPECTRUM ANALYZER

Technical Description and Operation Abstracted from Manufacturer’s Literature

The TECRON TEF System 10 utilizes the principles of Time Delay Spectrometry (TDS)
.developed by Richard C. Heyser, a senior staff member at the Jet Propulsion Laboratories,
Pasadena, California. (Crown International has been licensed by the California Institute of
Technology to manufacture the new unit.) The system, which comes in a 22- by 18- by
7'-inch metal case, can perform a complete spectral analysis (DC to 31 kHz) of a concert
hall, for instance, in much less than half a day, TECRON claims.

The major physical components of the TEF system include a 92-character keyboard ona
hinged cover, a 7-inch green-phosphor CRT, 5%-inch mini-floppy disk drive (dual disk
optional), a rear panel with all input/output connections, three Z80 microprocessors plus
96K of random-access memory, and sealed lead/acid batteries to provide emergency
power in the event of a main-power failure while operating in the field.

Principle of Operation

When in use, the TEF output sweep signal if fed to a system under investigation (which
can be a room, component, structure, and so on). A transducer (for example, a
microphone) picks up the signal coming out of that system, and feeds it to the TEF tracking
filter whose sweep exactly matches that of the test signal. The System 10 provides for an
adjustable delay to be programmed into the filter operation, so that any desired time
portion of the received signal can be processed through the TEF spectrum analyzer. This
TDS type of analysis is said to eliminate any ambient effect on the received signal, so that
the filtered signal is a true anechoic response, whose characteristics are only those of the
system under investigation.

Since the investigation of late arrivals (whether reflections or indirect transmission
paths) forms an important part of audio-range signal analysis, an Energy-Time Curve
(ETC) is available as a separate program in the TEF machine, and is the one normally first
used in spectral analysis. In addition, operator selection of setup parameters is
automatically saved on disk, so the conditions of the test can be recalled at any time.

The TEF System 10 also is said to make comparison checks very much easier to
accomplish. In a quick difference mode, the unit will automatically display the difference

as the judges decided what they need to
hear. According to Johnson, “They are
very specific about the sound they
expect to bereproduced in order to fulfill
their responsibility as judges of the
good, and the exceptional. And they like
to know we can handle whatever they
can produce during the ‘judges jam’
performance,”

Constdering the wide variety of jazz
presented (“Everything from straight
swing to something a director called
*Zen Jazz'.” Johnson considers), HSA
designed the triple-mix sound system
for CJF toa high-performance standard.

“We set a split stack array of equip-
ment on scaffoldings on either side of
the 40-foot stage,” Johnson explains.
“Weused six Crown PSA-2 amplifiers to
drive the svstem, two ElectroVoice
HR40 [40- by 20-degree] constant direc-
tivity horns with EV-1DH1012 drivers on
each side for overall coverage, with the
inside EV-HR40 on each scaffolding
positioned to create a ‘deadened’ zone
straight down the wide center aisle of
the seating area. A single Renkus Heinz
830 horn and 3301 driver combination
on each side provided fill-in for the front
rows, and fed a sampling of the house
mix to the judges. We used eight of our
custom-designed single 15-inch, vented
enclosures loaded with KVM 15Bs to
handle the upper bass and low mids
| four per side].

“CJF’'83 gave us an opportunity totry
out an innovative new enclosure from

QUIET ...
PROGRAM EQUALIZATION

L-C ACTIVE
2 Channel Octave Band
Graphic Equalizer
4100A

The model 4100A features Active. Inductor-Capacitor
(L-C) Tuned Filters. The resonant frequency of each
filter is derived PASSIVELY by a Tuned L-C Pair. This
drastically reduces the number of active devices nec-
essary to build a Ten Band Graphic Equalizer. Only
seven operational amplifiers are in each channel’s sig-
nal path: THREE in the differential amplifier input
TWO for filter summation: ONE for input level control
ONE for the output buffer. The result . . . the LOWEST

Worst Case™ NOISE of any graphic equalizer in the
industry ~90dBv. or better

Screws

ing Process
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= Hand Tuned Filters
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» Captive, Threaded Fasteners—No Sheet Metal

= Integrated Circuits in Sockets

= Glass Epoxy Circuit Boards—Well Supported

+ High Grade Components

« Highest degree of Calibration in the Industry

= 100% Quality Control Throughout the Manufactur-

« Instant Above and Beyond the Call of Duty Re-
sponse to Field Problems

instruments, inc.
P.O, Box 698 Austin, Texas 78767
512/892-0752
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TECRON TEF SYSTEM 10 ANALYZER . continued -
between two successive tests on the CRT immediately following the second test.
Differencing also can be done as part of the post-test analysis, during which data from
different jobs can be compared

All received data is available for analysis through Hilbert or Fast Fourier transforms.
Time Delay Spectrometry sweeps can be analyzed by the TEF system in various domains:
® Time versus Energy (decay curves);
® Energy versus Frequercy (frequency response);
® Phase versus Frequency; or
® Phase versus Energy (Nyquist).

In addition, a complete Time-Energy-Frequency (TEF) analysis can be performed, in
which the machine automatically makes 31 separate TDS sweeps over a selected time
window, and displays the final result as a three-dimensional display of amplitude versus
time at various frequencies, which is characterized as a “waterfall” display.

All operations of the TEF System 10 are software controlled, including the selection of
sweep rates, bandwidth, time window, and delay. A cursor mode enables the cursor
position to be keyboard controlled, with automatic computation and display of the point
values of the cursor. Distance cf reflections or transmission paths can be read easily on the
display from this data. sus

Intersonics, Inc. These devices are a
product of aerospace servo technology.
and use a rotary power-to-force conver-
ter. They measure approximately 22!
inches wide by 30 high. and 154 inches
deep. and do not usedynamicorconven-
tional drivers. The design, which is
without a voice coil, thereby eliminating
magnetic-gap position problems, pro-
duces unprecendented diaphragm
excursion. low harmonic distortion,
very high efficiencyv. and is highly res-
istant to burnout. We tested the enclo-
sures at 136 dBSPIL, with 300 watts in at
one meter at 39 Hz!”

Mixing Consoles and Outboards

The triple-mix svstem included a 16-
input RAMSA 8716 mixer, two Ashly
parametric equalizers, and an Ashly
four-way crossover for the main house
mix. Theright house master was fed to a
single EV100S enclosure on each main
stack,togivecoverage behind andtothe
sides of the stage. For the judges’ mix,
and the stage left stage right monitors,
HSA used an Allen & Heath Brenell
Svstem % 16-in/%-out board.

“The Allen & Heath monitor section
gave us the flexibility to punch any of
the mixes channels into a monitor
speaker six footin front of, and pointing
at, our monitor mix engineer,” JJohnson
savs. “That's really important in a
situation where sound checks cannot he
taken.” HSA also used Klark Teknik
third-octave equalizrs to process sends
to EV Sentry 500 reference monitors(for
the judges). and HSA-designed enclo-
sures with KV conponents for the two
stage mixes. The monitors were powered
by a combination of the new QSC Series
[11 3500 and Ashly FET 200 amplifiers.

Split from the AHB System 8 board
was a RAMSA 8118 console used to pro-
vide a separate stereo mix for the video
production group, Gemini Video Pro-
ductions, Ine. According to Thomas

continued . . .
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Smith, president of Gemini Produc-
tions, “Videotaping the CJF event was
much like doing live TV —[there was) no
opportunity for retakes. Most impor-
tantly, we regarded our function as
secondary to the audio function. We
know good audio reproduction is a key
factor for high-fidelity, high-definition
audio/video. For CJF we knew the suc-
cess of our final product depended upon
the quality of the soundtrack that would
actually give ‘life’ to the performances.
HSA provided us a discrete signal — a
balanced stereo feed — that enables us
to offer the CJF taping for stereo simul-
cast, as well as for a regular format.
“We used JVC CY2700 cameras to do
the CJF in a three-cameta production
with Panasonic recording and special
effects equipment on %-inch video-
cassettes. The result is a fine audio/
video production of a swinging event!”

Acoustic Measurements
While the overall sound system results
have been satisfactory, Johnson con-

cedes that HSA came into this year’s
CJF event realizing that there were still
unknowns. ‘“We suspected acoustic
treatment of the venue itself may be
needed,” he concedes.

Many of HSA’s suspicions were con-
firmed two days before CJF opening
night with the use of a new acoustical
measuring device, the TEF System 10.
Manufactured by TECRON, the indus-
trial division of Crown International,
the System 10 is a microprocessor-
based, two-port test instrument
designed for quick and easy audio spec-
tral analysis (see accompaning sideb-
ars). For HSA, the 40-pound suitcase-
size machine provided critically
importantinformation about the unique
acoustic behavior of the Stepan Center.

Using the TEF machine, Don Eger,
TECRON division manager, completed
the analysis in less than an hour. In
that time Eger was able to determine
where each echo originated, its spectral
response, and level relative to the
source.

TEF ANALYSIS OF NOTRE DAME
UNIVERSITY’S STEPAN CENTER

The accompanying graphs represent Energy-Time Curves made at the Stepan Center
by TECRON division manager, Don Eger. While it had been determined that the hall,
which comprised a pair of handball courts with reflective walls, floor, and ceiling, was
producing a pronounced 0.25-second echo from the stage to the listening area, the source
of this echo — and hence how to reduce it to manageable proportions for the jazz contest

—still had to be discovered.

Graph #1, produced with the excitation speaker at stage center and half to the right, and
the measuring microphone downstage and to the right, clearly shows a cluster of reflec-
tions centered approximately 200 milliseconds after the direct sound arrival. Although the
perceived echo appeared to consist of a single “slap,” from the TEF display it is clear that a
group of sound reflections are responsible for the echo phenomenon. By re-orientating the
loudspeaker/mike array, and taking into account the velocity of sound, Eger says, it is
possible to pinpoint the surfaces responsible for producing the echoes.

Graph #2, produced with the speaker at the front center of the stage, and the mike
centered between the courts, shows a couple of “hot” reflections projecting above the

reverberation-time decay envelope.

Graph #3, taken with the speaker located center stage front, and the mike on the east
edge of the east court, shows that in this orientation the direct sound is much lower in level
than the reflected sound. Also, there are a series of closely-spaced reflections spread out
along the RT60 decay envelope. All of which, Eger says, leads to the conclusion that the
acoustic difficulties in the Stepan Center are being caused by extreme reflection problems,

and not reverberation time anomalies.

Graph #4, taken with the loudspeaker at stage front and slightly to the left, and the mike
stage front slightly right, corresponds to an on-stage monitoring situation — the idea being,
Eger recalls, to try and come up with a “sweet spot” for the performers. As can be seen,
evenon the front of the stage there are multiple reflections being produced, a situation that
was to be found throughout the performing stage area.

GRAPH #1

T

B0K/31Y with base 0f display at
OB 1% loCated at  WOGT Fascals

vertical: PORRPTY

HOs 1 iontall Alcroseconas or O Feet to

468977 microswconds or 755,944 Fwet

Feet/inch or 8. 1371E+n| Foet /Ca.
1CrONeCOnds 1nch o P09 micrOseConds /e,

wcalel 660E »
1.87904E

bite Spacing: 1676.86° aicroveconds or  1.894n Feet
ine wioth T8N ID aicroweconds or  I.576a% Feet
avep .

te:  %Te.7am: Sec

Tene ot e angel ToMiieds to | 98, 49wz
e O0m e namel Q:eame]NG. W8T

TRiet ordig s ation: kelencen
mitn sedk as 1rput galn L 9dk o8 IF gain.

R-e/p 110 O June 1983

l GRAPH #2 I

verey arc

Aak 1. mith Base o0
UAE is I ated at . il Fascals

aisplav at "9 tdk

“oeanrealt "

B689T
2L 06aRE e
1,879 4t

acaint
A1CrO%OCONdS 1nch Or 7T 109 aicr O ONdS/Ca.
1croseconas or  |.B948 Feet

tine Lpacing: |
a1 T micrDseconds or  D.37aa% Feet

Line wigtn:
SwerDd ratel Ll TAW: /SeC

Sween ¢ ange! Se0.ueHs to 1N, 49z

Windom tile namel AIHAMMING. WBT

1hPut condigur ation: Belenced
w1tn 880V ot tnPut gein L 9aB o¢ IF gain.

“With the TEF machine we uncovered
an interesting phenomenon at Stepan
Center that is becoming more widely
understood as we identify it in concert
halls around the world,” Eger explains.
“TEF analysis shows that what often
are perceived by the ear as reverbera-
tions are actually hot echoes. The TEF
analysis of Stepan Center shows a clus-
ter of several hot echoes that pierce the
RT60 curve. Combined, these hot echoes
nearly equalled the original sound
source. For CJF, the phenomenon
mainly affects the performers who
experience a myriad of delayed 200-
millisecond echo returns.”

Eger and Johnson agree that an effec-
tive acoustic treatment to overcome this
echo-related phenomenon is primarily
diffusion, combined with absorption.
“For Stepan Center we know that
acoustic treatment will require absorp-
tion to suppress the high-end, mechani-
cal movement for low-end reflection,
and a way of diffusing very lively
echoes,” Johnson offers. The combina-
tion of absorption and diffusion would
break up the cluster of hot echoes, reflect
them in multiple directions, and cause
the reflections to fall into the reverbera-
tion range, is Eger and Johnson's
diagnosis.

With highly detailed Energy-Time
Curve(ETC) measurements provided by
the TEF analysis, specific reflective
wall areas can beidentified and isolated
atStepan Center. To achieve the desired
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diffusion, Eger and Johnson suggest
that convex panels could be attached to
walls that have been shown to be highly
reflective.

There are other acoustic treatments

o that could be considered, such as poly-

”ﬁ';g‘% cylindricals, and/or geometric shapes

D « (- suspended from the ceiling; the con-
Vs SPERRER s.tru.ction of a “live” band shell, or posi-
SCAFFOLD —/ SCAFFOLD tioning the portable stage on a perpen-

dicular point to a wall surface that is
less conducive to hot echo returns,
Johnson and Eger suggest.

“Combined with proper wall acous-
tics, the band shell especially would
enhance each band’s ability to hear
itself as a cohesive unit, and the struc-
ture would simplify monitoring,” John-
son says. He also noted that even simple
treatments greatly affect hot echoes at
Stepan Center. “We noticed a lower bass
echo this year than we remembered
from last year's CJF. After investiga-
tion we realized that portable conces-
sion trailers at the southeast and
southwest areas of the building, not
used last year, were providing bass-end
diffusion and bass trapping during per-
MIXINCIAREA formances this year.”

“Theimportant result of the TEF test-
ing at Stepan Center,” Eger concludes,
“is that the venue can be acoustically
treated effectively and economically.
And such treatment would simply
enhance the good sound reproduction
that is already possible for events such
as the CJF.” L]

The Sony PCM~F1 made

affordable-th

82y W ACCHE o

dard, enabling use of the F1 with Sony’s
professional editing systems, and for
compact disc mastering. It also provides
balanced line level inputs and outputs
with headroom adjustment, selective or
parallel interface to two VCR’s, manual
pre-emphasis control, and expanded
display of the error correction status.

Available now, exclusively through

auditronics. inc.

3750 Old Getwell Rd.
Memphis, TN 38118 USA
Tel: (901) 362-1350
Telex: 533356
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LEXICON MODEL 1300
AUDIO DELAY FOR
VIDEO SYNCHRONIZATION

The new Model 1300 audio-delay syn-
chronizer allows production facilities
and broadcasters to effectively solve
“lip-syne” problems that result from the
increasing use of digital video proces-
sors and synchronizers. The system
decodes the hysteresis and frame offset
information from any video synchron-
izer, to provide frame-accurate audio
synchronization.

Three standard decoding options are
supplied: pulse-width decoding; *“wild-
feed”7genlock decoding; or serial data
decoding, each with its own interface
panel and software. The removable
Delay Configuration Control Module
can be set up to conform to any delay/
syne decoding scheme presently in use,
and provides software/hardware flexi-
bility for future configurations.

The Model 1300°s digital audio delay

section offers up to two seconds of delay,
a quoted 20 Hz to 20 kHz bandwidth,
distortion less than 0.025%, dynamic
range greater than 90 dB, and channel
separation greater than 70 dB.
LEXICON, INC.
60 TURNER STREET
WALTHAM, MA 02154
(617)891-6790

For additional information circle #146

MXR INTRODUCES NEW
DRUM COMPUTER

The new Model 185 Drum Computer
features 12 drum sounds that have been
digitally transferred to the unit’s pro-
grammable read-only memory chips
(PROMs). Each of the 12 voices has its
own output level control, and separate
output jack. Recording capacity of the
unit is 100 patterns, with up to 99 click
track beats each, and 100 songs.

Seven accuracy levels — from 1/8
notes to 1/32 triplets — are available,
and built-in error correction places the
programmed drum sound on the nearest
note according to the accuracy level
selected. Any time signature can be pro-
grammed in merely by setting the patt-

- )
Get Aligned
Stav Ali d
aV Aligne
with STL precision magnetic
test tapes
These dependable tapes are used by broadcasters,
recording studios, equipment manufacturers,
governments and educators throughout the world.
STL offers the most accurate reference in the widest variety...
Alignment, Sweep, Pink Noise, Level Set, Azimuth and
Flutter/Speed. Available on reels, in broadcast carts, in home
carts and in cassettes...2” to150 mil tape widths. Also avail:
able is the Standard Tape Manual and the Magnetic Tape
Reproducer Calibrator.
Write or phone for fast delivery or free catalog.
STANDARD TAPE LABORATORY, INC.
\ 26120 EDEN LANDING ROAD 25 HAYWARD CALIFORNIA 94545 » 1415) 786-3546 J
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ern length and accuracy level, MXR
says. Tempo is adjustable from approx-
imately 40 to 250 beats per minute.

To operate, the pattern length and
accuracy levels are set as required, the
tempo adjusted using the built-in click
track, and the appropriate drum voice
key depressed. The click track automat-
ically emphasizes the first beat of the
selected pattern length, so multiple
drum tracks can be laid down. Pattern
lengths can be extended or shortened
with the push of a few buttons.

On playback, both Tempo and Pitch
can be adjusted, and a human “feel” can
be induced by using any of the four lev-
els of Shift (sometimes called “swing” or
“shuffle”), a feature which offsets the
drum voices slightly, positioning them
either just before or just after the
selected primary rhythm beat.

The Model 185 Drum Computer has a
suggested retail price of $1,250.

MXR INNOVATIONS, INC.
740 DRIVING PARK AVENUE
ROCHESTER, NY 14613
(716) 254-2910

For additional information circle #147

UREI UNVEILS MODEL 1620
COMPACT MIXER
The Model 1620 is a multi-input stereo
mixer optimized for the heavy use in
production, sound reinforcement,

broadcast and any other professional
applications.

The new unit features two stereo
phono inputs (each with its own level
control), one transformer-isolated mike
input, plus five stereo line-level inputs.
The mike, line, and up to three addi-
tional optional phono and/or mike
inputs are assigned by a flexible switch-
ing matrix to four auxiliary level con-
trols. Each input control has its own
balance control for precise adjustment.

Separate outputs are provided for on-



air (house) and monitor (booth) amplifi-
ers, each with its own level control. A
separate headphone circuit allows the
operator to select any of the six inputs or
the program output. An isolated mono
output is provided on the rear panel.
Two separate tape outputs also are pro-
vided for recordings, and a processor
loop allows connection of equalizers or
signal processors.
UREI
8460 SAN FERNANDO ROAD
SUN VALLEY, CA 91352
(213) 767-1000

For additional information circie #102

FURMAN SOUND LC-3
LIMITER/COMPRESSOR

In addition to continously adjustable
attack, release, and compression ratio
controls, the LC-3 also features “side-
chain” and “de-ess” modes of operation,
an LED-style meter displaying gain
reduction, and separate input and out-
put level controls.

The input control automatically
adjuststhe gainof the input stage, max-
imizing the signal-to-noise ratio. This
feature, in addition to carefully tailored
bias currents through the VCA, results
in extremely low noise and low distor-
tion at all levels and with all amounts of
gain reduction, Furman says.

Suggested list price of the new Model
LC-3 compressor-limiter is $335.

FURMAN SOUND, INC.
30 RICH STREET
GREENBRAE, CA 94904
(415)927-1225

For additional information circle #103

MINIATURE SYSTEM 85
WIRELESS MICROPHONE
FROM HME

The all-new hand-held wireless mike
combines a Shure SM85 cardioid con-
denser element with the smallest 9-volt
powered transmitter available, HME
claims. A 9-volt alkaline battery will
provide eight hours of continuous life at
50 milliwatts of radiated power.

The 11-ounce System 85 transmitter,
element combination is less than nine
inches in length; shorter than a stand-
ard SM85 plus cable connector.
Dynamic range is quoted at over 115
dBA — greater than that of the element

itself — and a totally silent mike mute
switch enables the talent to turn off the
audio without breaking the RF link. An
advanced squelch circuit prevents
audible RF dropouts, as well as
unwanted pops when the transmitter is
turned off.

The System 85 is available for $2,535,
including a fitted flight case.

HM ELECTRONICS, INC.
6151 FAIRMOUNT AVENUE
SAN DIEGO, CA 92120
(714) 280-6050

For additional information circle #104

ALLEN AND HEATH MODEL 168
SYSTEM 8 MIXING CONSOLE
Designed as a 16-input recording or

sound reinforcement console, the Model

168 features electronically balanced

microphone inputs with phantom-power

option, and line-level inputs with separ-
ate insert points for connection of
effects devices. PFL is offered on each
channel, plus an input pad giving 20 dB
attenuation on mike signals.

Three-band EQ is available with LF
and HF offering selectable shelving at
60/120 Hz and 8/12 kHz. Three auxil-
iary sends, one pre-fader, one post-fader
and one switchable pre/post, are fea-

A NEW ON-LINE
NOISE REDUCTION
SYSTEM

e No Encoding or decoding

e Simple, Trouble-free Operation
® 30 dB of Noise Reduction

e Useful on Any Audio Signals

The Dynafex is a single-ended system that does not require
encoding or decoding. With this device, noise can be virtually
eliminated on cart machines, VTR audio tracks, mixdown recording,
film sound tracks, or any other audio source. It is also capable of
removing noise from old, noisy tapes, and can be used to reduce
surface noise on phonograph records.

With the advent of higher quality audio in radio, television, and
motion pictures, Dynafex provides an immediate and dramatic
improvement in audio quality at a price any budget can afford. Call
or write for further technical information. Dynafex is available from
professional audio dealers throughout the world.

MICMIX Audio Products, Inc.

i

dynafexr’

2995 Ladybird Lane
Dallas, TX 75220
(214) 352-3811

For additional information circle #105



tured, plus direct routing to the main
stereo mix.

System 8 providesinstant monitoring
of all signals without disturbing the
recording in process. A one-shot PFIL.
function with PFl.-Active LED indica-
tor overrides monitor mix, outputs, and
metering. The control room monitoring
system, with independent level control
of headphones and loudspeakers, may
be driven by the main stereo mix, stereo
master recorder, or cue system. Cue
mixes can be set up from the channels,
track monitors (or a combination of the
two), or the stereo mix.

Two or more mixers can be cascaded
without sacrificing any inputs or out-
puts, since rear-panel sockets allow
direct access to and from the monitor
and remix groups, auxiliary sends, PFL
system, and the main output groups.
This same facility enables the add-on
8-input expander module (EX8) to be
used for increased input capacity.

ALLEN AND HEATH BRENELL
USA, LTD.
FIVE CONNAIR ROAD
ORANGE, CT 06477
(203) 795-3594

For additional information circle #148

OTARI MODEL CB-116
AUTOLOCATOR FOR
MARK III SERIES MACHINES

Designed for use with Mark III two-,
four-, and eight-track machines, the new
CB-116 autolocator also will function
with all new Otari recorders (3050 Mark
III Series), and most existing machines
in the field.

The new unit features six one-button-
storage cue location memories; one-
button search to any cue location; repeat
mode for continuous rehearsal between
any two cue locations; Play and Park,
which plays to any selected cue location,
and then stops; Head and Tail Guard
Points, which stops tape from winding
past selected points at head and tail of
selection; and Automatic Cue Offset
that recalculates all cue locations when
local time display is reset.

In addition, time settings may be
entered into Cue or Guard point memo-
ries, and there is provision for foot
switch punch-in.

RECORDING ENGINEER/PRODUCER

CLASSIFIED ADVERTISEMENT
RATES & INFORMATION

Dollar-for-Dollar R-e/p Classified Ads reach more people,
creating more sound, and using more equipment. To make use of
this unique service for the Pro-audio Industry, simply type or print
clearly your message, and senditto the address below. To estimate
how much the ad will cost, bear in mind that there are 8 lines to a
classified columninch, and thateach line will take approximately 35

characters

Our Classified Rates are as follows
$65.00 per Column Inch (Minimum)

I'f your ad runs over the minimum inch, you will be billed for each
additional quarter-inch increment. Our maximum length for a
classified ad is fourinches. There are no additional charges for bold
type, borders, or camera-ready logos

Send your check or money order, for a minimum of $65.00 (the
first inch must be prepaid), to the following address

R-E/P CLASSIFIED ADS
P.O. BOX 2449

HOLLYWOOD e CA 90078
The Deadline for the AUGUST 1983 issue is July 22, 1983.

R-e/p 114 O June 1983

Price of the new Model CB-116 autolo-
cator is $695.
OTARI CORPORATION
2 DAVIS DRIVE
BELMONT, CA 94002
(415) 592-8311
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BANNER REAL-TIME
ANALYZER DISTRIBUTED
BY MXR
The new RTA 1232 third-octave real-
time analyzer/SPIL. meter from Banner
Electronics is said to provide very high
selectivity without the loss of interband
frequencies. This high-Q performance is
the result of an entirely new electronic
filter-shaping circuit that exhibits the
steep skirts and somewhat flat-top
shape of conventional double-tuned,
four-pole filters, but does so with about
half of the electronic parts of single-
tuned (two-pole) designs.

The RTA 1232 provides 31 ISO bands
from 20 Hz to 20 kHz, with frequency
distribution displayed on a 12-by-32
ILED matrix. Features include the abil-
ity to accurately measure broadband
SPIL. with an optional calibrated micro-
phone; two phantom-powered mike
inputs, and two line-level inputs. Meter
reference range is 65 to 120 dB, with
selection of 1,2 or 3 dB per step. Digital
pink and white noise generation is
built-in.

Suggested retail price of the Banner
RTA 1232 is $1,250.

MXR INNOVATIONS, INC.
740 DRIVING PARK AVENUE
ROCHESTER, NY 14613
(716) 254-2910

For additional information circle #150

YAMAHA MODEL RM804
RECORDING MIXER

The RM804 has eight input channels,
each with an electronically balanced
XILR mike/line input, and an unbal-
anced RCA jack tape input, routing to
four main program mixing busses.
Separate two-track tape inputs and out-
puts are provided for mixdown and
monitoring.

The XL.R inputs have continuously
variable gain trim controls for levels
from -60 to -20 dB. A three-band equal-
izer and channel insert point also are
featured, along with direct output jacks.



In addition to the main program mix-
ing busses, thereis an echosend bus and
a stereo bus. The stereo bus derives its
signal from oneof two points — after the
channel fader, or from the tape input
jack — and these sources can be
assigned to the stereo hus for control
room and performer headphone cue
monitoring. The echo send bus may be
fed by thechannel’s post-fadersignal or
the tape input, allowing a choice of wet
or dry monitoring and recording. Two
echo returns are provided.

The RM804 has a suggeted retail price
of $1,195.

YAMAHA COMBO PRODUCTS

P.0O. BOX 6600
BUENA PARK, CA 90622
(714) 522-9134

For additional intormation circle #151

RTW DIGITAL STUDIO
PROCESSOR FOR SONY PCM-F1
Now available in the U.S. from Audi-
tronies, the RTW Studio Processor Set
utilizes a modified Sony PCM-F1 digital
audio processor, and a specifically

designed interface unit to enable digital
recording on any commercially availa-
ble EIA/
recorder.

standard videocassette

, ;
TV SR | o v s
nv
Ovgptad EIA S 1416 Bir
D
L
2
Operation is improved over the

standard PCM-F1 by the inclusion of
balanced line-level inputs and outputs,
headroom optimization, more extensive
status and error correction displays,
and data translation to the Sony PCM
1610 standard, thereby enabling direct
digital copying and editing capability.

Representing the first unit to inter-
face between the PCM-FI1 (14/16-bit)
and PCM-1610 (16-bit) standards, the
RTW Studio Processor has many appli-
cations in studio mastering, and audio
video production.

AUDITRONICS, INC.

3750 OLD GETWELL ROAD
P.O. BOX 18838
MEMPHIS, TN 38118
(901) 362-1350

For additional information circle #152

APHEX ANNOUNCES
NEW COMPELLOR
COMPRESSOR/LIMITER
Thenew unit,acombined compressor

leveler/peak limiter, is said to provide
complete dynamics control, smooth
inaudible compression, increased loud-
ness, with freedom from constant gain
riding. High audio quality results from
use of the Aphex 1537A VCA chip,
which is controlled by two partly inter-
dependent side chains.

The Leveler section maintains long-
term audio output level within 1 dB fora
20 dB input level change, while the
Compressor operates over a30 dB range

of input levels, varying the ratio from
about 1.1:1 to 20:1. The resulting “soft
knee” prevents the usual “choked”
sound associated with deep compres-
sion. Attack and release times are
dependent on program material. The
Peak Limiter holds an absolute ceiling
12 dB above the average level.

Another feature is the Silence Gate,
which prevents gain reduction release
when the input drops below a pre-
determinec level. This prevents gain
and noise build-up when program mate-
rial stops, or between pieces of material.

Also made possible by the Compel-
lor’s intercepencent side chains is Ste-

the art of
shaping sound.

Anywhere.
Alpha Audio

2049 Wes Broad Steeet
Richmond. Yiginia 23220 (604) 358-3852

Acoustic Praducts 131 *he Awdio Industry
Sonex is manufactured by libruck/USA.
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For additional information circle #78

reo Enhance. When activated, the dual
channel's compressor can be triggered
by certain audio information that
causes widening of the stereo image
that is fully mono compatible.

Retail price of the Compellor is $995,
and the unit will be available mid-1983.
APHEX SYSTEMS, LTD.
7801 MELROSE AVENUE
LOS ANGELES, CA 90046
(213)655-1411

For additional information circle #153

AKG ACOUSTICS LAUNCH
C-460B CONDENSER
MICROPHONE SYSTEM

The C-460B modular mike system is
an addition to, and is compatible with,
all existing C-450 components (except
for the CK-9 and VR-2 capsules). Stan-
dout features include: wide dynamic
range {sound pressure levels of 138 dB
SPL over the full frequency range; 148
dB SPL with pad); low self-noise (mea-
sured at 15 dB SP’L to IEC 179-A); min-
imum current consumption when con-
nected to any powering voltage from 12
to 52 volts:; and built-in 50,70 and 150 Hz
roll-off, and 0 or 20 dB attenuation.

An electrically conductive rubber
adapter ring is supplied with the C-460B
as a means of using existing capsules,

such as the CK-1, CK-22, CK-8, etc. Its
mechanical construction is said to
ensure lower sensitivity to handling
noise, and maintains a consistent low
impedance connection between the

housing of the capsule and the micro-
phone pre-amplifier.

THD at 1 kHz is a quoted 0.01% at
maximum SPL: equivalent noise level
15 dB SPL; dynamic range of 123 dB
and maximum SPL of 138 dB at 0.5%
THD over the full frequency range.

AKG ACOUSTICS, INC.
77 SELLECK STREET
STAMFORD, CT 06902
(203) 348-2121

For additional information circle #154

REMOTE CONTROLLER FOR
LEXICON224X REVERBSYSTEM

The Lexicon Alphanumeric Remote
Controller (LARC) is an option on new
224X systems, and easily retrofitted to
existing installations. A 48-character
alphanumeric display guides and
prompts users in applying the full range
of capabilities of the 224X, and speeds

ST

HEmwsmam

The most respected audiophile-quality power amplifier line in
the world was available first to professionals! Bryston amplifiers bring
with them years of hands-on experience in sound-studios, where they
have proven their unique accuracy; on the road, where they have
proven absolutely unmatched reliability; in hundreds of professional
installations all over the world, where they continue to prove every
day that for uses requiring flawless sonic quality, tremendous load-
driving ability and zero down-time, Bryston has no equal.

Discover the advantages of the Bryston philosophy for sonic
perfection and on-the-road reliability.

For further, more detailed information, and a list of dealers in
your areq, contact one of our Distributors:

AA

RFD".-d, Berlin, Montpeler, Vermo;'f 05602
(802) 223-6159
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57 Wesimore Dr,, Rexdale Ont, Canada MOV 3Y6
{416) 746-0300

mastery of the system by even inexpe-
rienced operators, Lexicon claims.

Registers for user-created programs
in the 224X will store up to 36 setups,
which can be off-loaded to a cassette by
the LARC, and reloaded in less than one
minute. This feature allows relocatable
setups and program to be transported to
any location with a LLARC-equipped
224X.

The LLARC measure 6 by 10 by 3
inches, and may be operated up to 1,000
feet away from the mother chassis.

LEXICON, INC.
60 TURNER STREET
WALTHAM, MA 02154
(617) 891-6790

For additional information circle #155

MCI/SONY AUDIO LAYBACK
TAPE MACHINE FOR
ONE-INCH VIDEOTAPE
The Audio Layback Recorder/Repro-
ducer, based on the MCI JH-110B
transport, is a post-production recorder
for layback or transfer of audio to one-
inch, Type-C videotape. By employing
specialized heads and electronics
design, the new unit optimizes signal-to-
noise ratio, and wow and flutter of the
final edited videotape’s audio tracks.

-~
_“

The new machine will record two
audio tracks for stereo sound, and a
SMPTE timecode control track. Signal-
to-noise ratio is quoted at greater than
60 dB, frequency response from 30 Hz to
20 kHz, and wow and flutter less than
0.025%. The system is available for NAB
A or B, one-inch tape reel sizes.

SONY COMMUNICATIONS
PRODUCTS COMPANY
SONY DRIVE
PARK RIDGE, NJ 0765
(201) 930-6432
For additional information circle #156




CROWN INTRODUCES PZM 2.5
FOR DIRECTIONAL PICKUP
The PZM 2.5 low-profile, minimum

visibility microphone combines a
precision-calibrated pressure capsule
with nearly invisible corner boundary
to achieve improved directionality.
According to Crown, the new mike effec-
tively captures and emphasizes sounds
approaching from its front, while reject-
ing sounds from behind, thereby effec-
tively eliminating audience noise
pickup during theatrical productions,
conferences, and public meetings.

In operation, the microphone can be
placed on a surface such as a floor, table
or lectern and aimed at the desired
sound source. The corner boundary
design increases the microphone’s sen-
sitivity, and is said to actually improve
speech articulation through its spe-
cially tailored frequency response.

The PZM 2.5 microphone plugs
directly into a 12- to 48-volt phantom
power supply, includes a transformer
balanced, low-impedance output, and a
permanently attached 15-foot cable.

CROWN INTERNATIONAL
1718 W, MISHAWAKA ROAD
ELKHART, IN 46517
(219) 294-5571

For additional information circle #157

MM12 MONITOR CONSOLE
FROM RANE
The MM 12 compact 12-input/6-
output mixer features three-way input
EQ, mike output patching, two-stage
parametric output EQ, stacking inputs,
send/receive loops, and submixing.

-
-
L
L
-
w

Of special interest, Rane says, is an
“output-oriented” layout design for
improved ease of operation. The MM 12
measures 21 by 19 inches, by 2% inches
deep in an all-steel chassis.

Suggeted list price for the MM 12 mon-
itor mixer is $1,299.

RANE CORPORATION
6510 216TH SW
MOUNTLAKE TERRACE

WA 98043
(206) 774-7309

For additional information circle #158

NFUMANN KMR 81i
SHOTGUN MIKE

In miking situation where “reach” is
required. the 9-inch KMR Kl1i is said to
form a perfect complement to Neu-
mann’'s 15Y-inch shotgun, the KMR 82i.
Both microphones use an especially
developed capsule and amplifier located
inside an interference tube, which is
acoustically open but results in a high
diaphragm driving force at a low cap-

sule pressure gradiant.

According to Neumann, the new KMR
81i combines a high degree of sound
rejection at its sides with an excellent
front-to-back ratio. The microphone is
largely insensitive to wind and popping,
and has an internal elastic suspension
to suppress handling noise.

Suggested user price is $695.
GOTHAMAUDIO CORPORATION
741 WASHINGTON STREET
NEW YORK,NY 10014
(212)741-7411

For additional information circle #159
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MORE FOR LESS

The RCF N-480 High Technology Compression Driver gives
you more power handling, more extended response, less
distortion, and it will cost you at least 50% less than
any comparable driver on the market today.

More Power Handling for 50%
less . ... 150 watts continuous
program, 75w rms long term sine
wave @ 1,200 Hz and up, 100w
program and 50w rms long term
@ 800 Hz and up

More Extended Response for 50%
less . ... equal to the tinest alumi
num and titanium compression
drnivers in high frequency response

More Fidelity for 50% less . . ..
with low inherent distortion thanks
to a high dampening composite
matenal diaphragm

For more information, contact us today.

EASTERN
ACOUSTIC
WORKS

PO Box 111

Framingham, Mass. 01701
(617) 620-1478

More Quality for 50% less . . ..
the RCF N-480 High Technology
Compression Driver features a high
flux {19.000 Gauss) ferrite magnetic
structure, composite type 44 mm
diaphragm and self canceling
surround The bottom line 1s

high power, low distortion and
extended frequency response
capabiites And you're pdying
about 50% less
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AUDIOARTS ANNOUNCE 8X
SERIES MIXING CONSOLES
Intended for 8- to 24-track recording

production studios and video editing

rooms, the 8X features three-band

sweepable EQ, HPF, stereo monitoring,

four mixdown effects sends, phase rev-

ersal switches. phantom powering, and

assignable direct outputs.

A Super Solo section includes solo
switching for pre- and post-fader, tape
return and bus outputs. In addition, all
mike. line and return inputs are elec-
tronically balanced. as well as all bus
and direct outputs, stereo masters, effect
send, control room, and studio outputs.

Standard features include the MI104
conductive plastic tader, a 20 Hz to 20
kHz oscillator, full control room and
studio listening function. headphone

jack, and talkback. slate switching.

The 8X Series is available in 12- to
40-input configurations, with or without
built-in patchbay. and is available with
8-, 16- or 24-track VU or LED metering
svstems.,

AUDIOARTS ENGINEERING

3 COLLINS ROAD
BETHANY, CT 06525
(203) 393-0887

For additional information circle #160

YAMAHA COMPACT STAGE
MONITOR SPEAKER SYSTEM
The new 82112H slant-type, two-way
monitor speaker features a compact
Thiele-aligned enclosure housing a
JAB105 12-inch wooter. A built-in cros-
sover network protects the JA3201 com-
pression driver and flush-mounted horn
from frequencies below 2.5 kHz.

The S2112H delivers Y7 dB3 SPL at |

meter with 1 wattinput, and can handle
up to 100 watts continuous program
power (8 ohms). Frequency range is
quoted at 60 Hz to 16 kHz, 6 dB.
The S2112H has a suggested retail
price of $365.
YAMAHA COMBO PRODUCTS
P.0O. BOX 6600
BUENA PARK, CA 90622
(714)522-9134

For additional information circle #161

AUDITRONICS
PROGRAMMABLE
PARAMETRIC EQUALIZER

The PPEQ-1 Programmable Para-
metric EQ System is designed for pro-
duction use in audio-for-video, disk mas-
tering, or tilm. The unit includes up to
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four mono- or stereo-tracking, three-
band parametric equalizer units, each
with variable Q, variable frequency,
and variable boost/cut. High and low
bands also include peak shelf capabil-
ity. and each band features an inde-
pendent in‘out switch.

F.ach equalizer unit has 32 on-board.
non-volatilememortes, and an interface

MODEST PRICE.

Reverb Time: Variable .5 to 5 sec.

Signal to Noise: 65 db

Frequency Response: 80-20 KHz

Input:
10K ohms

Announcing...the New Cost-Effective

ECOPLATE Il

size 56x 38"x 9", scaled for the Cost-Effective Studio
IF YOU'VE BEEN “GETTING BY" WITH SOMETHING LESS THAN A TRULY
PROFESSIONAL REVERB SYSTEM. THEN THE NEW ECOPLATE 111 IS FOR YOU.
PLATE REVERBS ARE THE STANDARD OF THE INDUSTRY WITH THE SMOOTH.
BRIGHT SOUND OTHER SYSTEMS TRY TO IMITATE. NOW, FOR ONLY $1695.
YOU CAN STEP UP TO THE BEST. OR. IF YOU ALREADY OWN AN ECOPLATE OR
OTHER FINE REVERB. THE 111 CAN GIVE YOU A SECOND SYSTEM FOR A

10 or + 4 dbm 10k ohms. unbalanced,

Stereo Outputs: + ddbm ( + 24dbm max.)
50 ohm unbalanced

Size & Weight: 56" x 38"x 9", 109 Ib.

Equalization: Both Hi and Lo Variabl

New Shock-Mounted Plate Tension System
1s Pre-tuned at the Factory
Eliminating Tuning Problems.

STUDIO
TECHNOLOGIES, INC.

6666 N. Lincoln Ave., Lincolnwood, IL 60645 » (312) 676-9400
An aftiliate of Programming Technologies. Inc.

Only
$1695
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available to accept serial or parallel
data for external sequencing or pro-
gramming from an external editor or
computer. All parameters are software
controlled, and displays are provided
foreach parametertoenable all settings
to be viewed at a glance,
AUDITRONICS, INC.

3750 OLD GETWELL ROAD
P.0O. BOX 18838
MEMPHIS, TN 38118
(901) 362-1350

For additional information circle #162

TEF SYSTEM 10 SPECTRUM

ANALYZER FROM TECRON

Investigation into audio and other
vibration phenomena is said to be
greatly simplified with the TECRON
TEF System 10, a microprocessor-
based, two port-testinstrument for spec-
tral analysisin the DC to 31 kl{z range.
Manufactured by the TECRON division
of Crown International, Inc., under
license from Jet Propulsion Laborato-
ries, California Institute of Technology,
Pasadena, California, the TEF machine
utilizes the principles of Time Delay
Spectrometry (TDS) developed by
Richard C. Heyser, a JPL senior staff
member.
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In use, an outputsweep signal is fed to
a system under investigation, a trans-
ducer (a microphone, for example) picks
up the signal coming out of that system,
and feeds it to the TEF tracking filter
whose sweep exactly matches that of
the test signal. An adjustable delay can
be programmed into the filter operation
s0 that any desired time portion of the
received signal can be processed
through the TEF spectrum analyzer.
This TDS type of analysis is said to
eliminate any ambient effect on the
received signal, so that the filtered sig-
nal 1s a true anechoic response. | A fea-
ture article published elsewhere in this
issue provides full application details —
Ed.|

The TEF System 10 is offered with
standard equipment and software at
$14,500.

TECRON DIVISION OF
CROWN INTERNATIONAL, INC.
1718 W. MISHAWAKA ROAD
ELKHART, IN 46517
(219) 522-1274

For additional information circle #163

BASF INTRODUCES FERRO
SUPER LH OPEN-REEL TAPE
BASF FerroSuper LH is a 1-mil-thick,

back-coated quarter-inch tape available
in 1800-foot (7-inch reels), and 3600-foot
(10V-inch reel) lengths. Designed for
studio mastering use, the tape's special
oxide formulation is said todeliver high
output, very low distortion, and reduced
noise.

According to BASF's marketing
director Mark Dellafera, " Ferro Super
I.LH has a special back-coating which
virtually eliminates static and dust
debris, and it guarantees the superb
winding properties that have always
distinguished BASE mastering tapes,
even during high-speed shuttling, This
means remarkably smooth, even winds,
and no crushed edges which cause sig-
nal losses.”

BASF SYSTEMS CORPORATION
CROSBY DRIVE
BEDFORD, MA 01730
(617)271-4000

iFor additional information circle #164

LONGER LENGTH MASTERING
TAPE FROM AGFA-GEVAERT
Agfa PEM 428 isal-mil version of the
company's PEM 468 two-inch studio
mastering tape. Available as 4,800 feet
on a 12" ~inch reel, a full-hour recording
can be made at 15 1PS,

A high-output low-noise tape offering
improved dynamic range and print-
through, PEM 428°s polyester base is

allll=

MAGNETIC SCIENCES

'For the Finest
Tape Recording
Heads and the
Ultimate in
Relapping
Services.

| We carry a full line of heads
in stock including...
Y2-inch, 2-track heads.

We also provide precision

My relapping and optical
alignment of all magnetic
recording heads and
assemblies

If you need
optimum
performance
from your tape
recording
equipment you
need our ser-
vices. Call or
write:

JRF COMPANY
101 LANDING ROAD, LANDING, NJ 07850
2011398.7426

Into Audio?

Then you need the SP-100!

up and balancing piano pick-ups, quality
test ng microphones and as a “listen only”
intercommunication headset amp with variable
. all within a 4 oz. micro-size belt pack.

The SP-100 features long battery life, low noise, wide
frequency response and can accommodate almost any

gain.

,,/ The perfect tool for the
audio professional, the

SP-100 is a super rugged

belt pack headphone amp. It

is invaluable for monitoring
mic or line level signals as well
‘asgeneral audio system trouble-
ghooting. The unit’s high input
impedance allows for minimum
circuit loading, is ideal for tuning
wireless microphone receivers, setting

audio signal source... high orlow impedance...balanced
or unbalanced . .. mic or line level. Your toolbox should
include the SP-100. You will wonder how you got by without it!

T

ARTISTS X-PONENT ENGINEERING

BOX 2331 RP « MENLO PARK, CA 94025 < [415] 365-5243
1983 AXE
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ECOS MODEL 1023 POW-R-MATE
AC POWER TESTER
Designed specifically for testing AC
power systems and equipment rated
through 600V, the Model 1023 Pow-R-
Mate is said to incorporate several uni-
que features, including:
e Complete analysis of grounded and
ungrounded single- and three-phase cir-
cuits and equipment rated through
600VAC.
e Phase rotation, open phase, and
phase-to-ground reversal testing.
e Phase-to-phase and phase-to-ground
voltage measurement at the touch of a
switch.
e [.eakage-current testing of portable
and cord-connected equipment to
determine safety.
By combining all these testing fea-

tensilized and, according to Agfa, con-
sequently much stronger than other
tapes that use a thicker but weaker con-
ventional base.

Quality slitting assures consistent
edge tracks. even transport across the
head, and accurate phase relationship
from edge to edge. Batch number and
webb position on the back coating
assure permanent tape-tvpe identi-
fication.

AGFA-GEVAERT
TAPE DIVISION
275 NORTH STREET
TETERBORO, N.J 07608
(201) 288-4100

For additional intormation circle #165

tures in a single lightweight instru-
ment, the Model 1023 eliminates the
need to carry several different testers,
and provides maximum safety and
accuracy.

ECOS ELECTRONICS CORP.
205 WEST HARRISON STREET
OAK PARK, IL 60304
(312) 383-2505

For additional information circle #166

TRIDENT LAUNCHES SERIES 70
MULTITRACK CONSOLE
The new Series 70 is a 28-input, 16-
track routing and 24-monitor recording
board with more than enough flexibility
to be used as a PA console, Trident says.
The input section is based on the suc-
cessful Trimix Series, and features
include four echo returns; full VU or
PPM metering; 16 output group faders
with 24-track monitoring capability;
and a 306-point patchfield integrated in
the frame.
Typical price for a 24-into-16 Series 70
is $19.500 list.
TRIDENT (USA), INC.
652 GLENBROOK ROAD
STAMFORD, CT 06906
(203) 357-8337

For additional information circle #167

DLS-1 ULTRA-MINIATURE
MONITOR FROM DL SYSTEMS
The new loudspeaker system's small

size, coupled with true high-fidelty per-
formance, is said to make the DLS-1

WIRELESS

UNCOMPROMISING

NS

/3, ﬂt‘/%ﬁ'

MICROPHONES

Finally, you can choose a wireless mic to fit the appli-
cation. The Telex WHM-300, the electret wireless 1
transmitter mic for uncompromising speech .

clarity. Or a Telex WHM-400 dynamic wire-
less transmitting mic for vocal entertain-
ment with rich, full bodied audio quality
Both elegantly tapered and without /
trailing antenna wires. Or select
the miniature electret WLM-100 #- %
lavalier mic (or any standard
dynamic mic) with our belt-
pack transmitter. &

Combined with the superb
Telex dual diversity* FM
recetver, you'll have a
wireless system that is
as good as any hard
wired mic, and at a
reasonable price.
Write us today for
full details.

)

TELEX COMMUNICATIONS, INC.

JO Aldrich Ave So M MN 55420US A
‘U.S. Patent No. 4293955 Other patents applied for Europe Le Bonaparte  Office 711 Centre Aft Nord 93153 Le Blanc-Mesnil. France
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ideal for use as a monitor in the studio,
on remotes in vans, as portable moni-
tors, and other professional applica-
tions.

The system can deliver 100 dB SPL at
one meter with peaks 1n excess of 113
dB. To achieve this dynamic range, DI,
Systems employ Transform Matched
component speakers and Compression
Compensated crossovers.

Consisting of a pair of two-way desk-
top speakers and one subwoofer con-
taining two low-frequency drivers, the
entire three-way stereo system displaces
only 0.54 cubic feet, and weighs 274
pounds.

Prices range from $525 for ash and
oak, to $1.600 for the complete systemin
solid rosewood enclosure.

DL SYSTEMS
P.0. BOX 398

SIMI VALLEY, CA 93062
(805) 526-2230

For additional information circle #168

OTARI UNIVERSAL RESOLVER
FOR AUDIO/VIDEO AND
FILM INTERFACE

The new Universal Resolver was
designed as a multi-purpose speed con-
troller for all audio tape machines in
film and video interface applications,
and also will be made available as a
plug-in accessory for QOtari MTR-Series
machines.

The UR will lock an audio transport's
speed control track over a +30% speed
range to an external or internal crystal
reference source, for quoted playback
speed accuracy of better than 0.001%.
Internal crystal-controlled references
are provided, or the unit may be refer-
enced to the AC line, composite video,
SMPTE/EBU timecode, or an external
source.

The tape track may be either Mono
pilot (mono audio with a superimposed
bi-phase pilot tone, and compatible with
Neo Pilot) or FM pilot(stereo audio with
an FM modulated pilot tone in the cen-
ter guard band of the NAB stereo for-
mat, and compatible with Nagra Sync).
Additionally, the UR can record the
Mono or FM pilot tones for field-
compatible playback. The selected
timebase frequency also is available as
a sine wave for recording as a pilot
track.

Delivery of the new Universal
Resolver is slated for late 1983 in the US.
Prices will range from less than $2,500

for a stand-alone unit, or around $1,000
as a plug-in accessory for MTR-Series
transports.
OTARI CORPORATION
2 DAVIS DRIVE
BELMONT, CA 94002
(415) 592-8311
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STEREO CHORUS UNIT
FROM DYNO MY PIANO
The new TriStereo Chorus618(mono-
in/stereo-out) incorporates three dis-

tinct waveforms, or chorusing effect. A
Chorus Mode automatically varies the
phase relationships of left and right
outputs for stereo applications, and is
switchable to mono for single-channel
use.

An LFO Mode offers two modes of

operation: a Preset configuration of Tri

Chorus; and 'or the Manual controls of

Rate, Intensities I, I, and I11. This lat-
ter feature 1s said to allow up to six
waveforms and two speeds of chorusing
to occur simultaneously.

COMPARE
PRICES

PULSAR LABS

Matrix Mixing Consoles

COMPARE
SPECIFICATIONS

SEE US AT NAMM
BOOTH #932

COMPARE
FEATURES

MODELS AND
FEATURES

Retall cost 32 x 8 console® |

Totally modular
{no point-to-point wiring)

yes

PULSAR
LABS
80 SERIES

$10,700

SOUND:-
CRAFT
800 B

| $22,500

no

AUDIO-
ARTS
8000

| 18587 |

YAMAHA
PM-2000

Mainframe sizes

Active?)alanced mic il’TpTJf B [
Active gain stages for
low noise & extended
dynamic range

Balanced line input

20, 28, 32

yes

16, 24, 32

no

no

yes

Line/mic switcr-1

yes

Phase reverse switch

48v phantom power

Hi-pass filter

T EQ infout switch

Choice of
input EQ

no yes

no yes

no yes

no yes

no no

Input metering

Mute (on/off switch)
Sends (Main) 8

Submixes

3 level. 3 LED

yes

10into 8

TLED | 1LED |
yes yes yes
8 8 8
T 8into2 [8into2]| 14into8 |

4

Matrix mix

10x8

no 14x 8

optignal_

Balanced outputs 28

EIN (150 ohms, unweighted,
band limited 20-20K)

- 129 dBv

18 10 22

not

128 dBv {published| — 128 dBv

Max. mic gain

101 dB

7548 | 94dB | 94dB |

Out_put metering
Talkback

vu vu
yes yes

Oscillator
Made in USA

B yes ‘yes

no yes

*Prices effective as of January 1, 1983

DEALER INQUIRIES INVITED

AR

PULSAR LABORATORIES, INC.
3200 GILCHRIST RD.
MOGADORE, OHIO

(216) 784-8022
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NOISE GATE GT-4

The remarkable low cost noise gate that is
so simple and economical to use

that people are finding new
applications for them every day.

Us2 on2

channe for each

mi<e in your P.A.

System and drastically increase loudness without
feedback. Gate your echo returns to adjust

dezay fime without running to the chamber.
Gezte your cue feeds and rid the head-

phones of distracting hum and noise. Gate each
mi<e on the drum kit, the sound is spectacular!

For the full story and a list of dealers call or write
Omni Craft Inc. Rt. 4 Box 40, Lockport, lllinois 60441 (815) 338-1285

OMNI CRAFT INC.
RT. 4 BOX 40
LOCKPORT, IL. 60441

815-838-1285

For bettersound,
try this on your

, PZM;

For more ideas @
write foryour f

() Ccr

1718 W. Mishawaka Road,
A
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The Rate control's delaved response
allows a gradual increase or decrease of
chorus speed after an engineer’s fingers
leave the dial, and also is controllable
with a footswitch. The output level indi-
cator LED bar graphs arein three colors
for improved monitoring.

Recommended retail price is $1.195

DYNO MY PIANO
P.0. BOX 1007
BURBANK, CA 91507
(213) 8B145-7864

For additional information circle =170

AUDIO + DESIGN
D60 STEREO DELAY OPTION
FOR F601 LIMITER

Intended for use with the recently
introduced F601 Super-Dynamic Limi-
ter, the D60 Dual Mono/Stereo Feed
Forward Limiter Delay Line option con-
sists of the delay path, and a master
control VCA providing control voltage
for the limiter.

The F601 with its greater than 100 dB
dynamic range has been designed to
meet the challenge of the digital era. 16-
bit PCM systemscan provide adynamic
range in excess of 90 dB, but when head-
room and what some call *“low-level
granular distortion” are considered
this 90 dB Range can shrink to that of
better analog systems, ADR says

The D60/1°601 Superdynamic feed

forward delay line limiter package
obviatestheneed foraclipper, and elim-
inates all problems associated with
clipping, it is claimed.

Prices of each unit are; F601-R mono
$990: I°'601-RS dual-mono, stereo $1,490;
and D60 Delay-l.ine Option $560.

AUDIO + DESIGN RECORDING
P.0O. BOX 786
BREMERTON, WA 98310
(206) 275-5009

For additional information circle #171
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continued from page 12

SOUNDCRAFT STEALS
LOPEZ FROM R-E/P
In a surprise tactical move, Sound-
craft Electronics stole kirika Lopez from
the staff of K-¢ p. Since no ransom has
been asked. it i1s widely believed that

they intend to keep her in their
advertising department in Santa
Monica.

Brave R-e p publisher, Martin

Gallay, was heard to mutter, “Our loss
1s Sounderaft’s gain.”




— News Notes —

Simon Systems has changed its
address to 14201 Foothill Boulevard,
Suite #29, Sylmar, CA91342. Telephone:
(213) 362-4000 . . . Fairlight Instru-
ments, USA, has opened a New York
office at 575 Madison Avenue, New
York, NY 10022 — telephone (212) 605-
0296 — to be headed up by Jim Roberts
and Clive Smith Deltal.ab
Research, Inc. has relocated to a
larger facility, whose new address is: 19
Alpha Road, Chelmsford, MA 10824.
The company’s telephone number
remains unchanged: (617) 256-90:34.

JBL TO MARKET UREI
PRODUCTS IN U.S.

Ron Means, VP of marketing and
sales for JBL.’s Professional Products
Division, has announced that the com-
pany will begin marketing UREI brand
name products in the United States,
effective July 1. The URC Corporation,
of which UREI is a division, recently
was acquired by JBI. parent, Harman
International.

According to Means, JBIL. and UREI
will share a combined sales organiza-
tion, including common representa-
tives, regional managers and national
sales manager. No major changes are
anticipated in the UREI dealer distri-
bution.

SOUND WORKSHOP APPOINTS
EVERYTHING AUDIO AS
SO CALIFORNIA DEALER

Everything Audio will act as exclu-
sive Southern California dealer for
Sound Workshop Series 20, 30, and 40
mixing consoles, ARMS Automation,
and the DISKMIX Automation Stora-
ge/Editing System.

According to Emil Handke, Sound
Workshop's sales manager, “This new
agreement was a natural because of
Everything Audio’s broad market base,
and their thorough knowledge of mix-
ing consoles and console automation
[for] recording studios and video post-
production facilities. We look forward to
Everything Audio becoming deeply
involved with retro-fitting existing con-
soles |of all manufacturers] with both
ARMS Automation and DISKMIX
Automation Storage.”

MCI/SONY APPOINTS THREE
NEW PRO-AUDIO DEALERS
The three recently appointed MCI
Sony Professional Audio dealers are:
Recording Studio Equipment, North
Miami Beach, Florida, Leo’s Profes-
sional Audio, Oakland, California,
and Westlake Audio, Los Angeles,
California. Sales, demonstrations, and
service for all MCI consoles, tape
machines, and accessories, and Sony
Professional Audio products, will be

available at all three locations.
Existing MCI1/Sony dealers are:
Audio Industries, Hollywood, CA;
Audiotechniques, Stamford, CT; Milam
Audio, Pekin, I1,; Studio Supply, Nash-

ville, TN; Pro Audio Systems, Seattle,
WA, Southwest Pro Audio, Austin, TX;
and Studioworks, Charlotte, NC.

BARRY ROCHE APPOINTED
PRESIDENT OF NEVE

On the occasion of his recent
appointment, Neve president Barry
Roche had some interesting words to
say about the state of the audio indus-
try: “While some companies may look
like thev're moving ahead by adding
lots of *bells and whistles' to their latest
consoles, they're probably moving away
from the real-world human require-
ments. For example, our newest analog
console, the 8128 Series, certainly has
lots of features, but first and foremost it

sounds good. 1 feel that nothing sounds
as good as a Neve, vet at the same time
18 80 easy to use.

“Inthe 8128 we combined ergonomics
with the famous Neve sound. We simpli-
fied track assignment chores by liter:
ally eliminating over 1,500 separate
buttons! Now instead of track assign-
ments being a cumbersome chore, and
sometimes a trap for the unwary engi-
neer, they are easy and fast. You can
even store your favorite assignments
into memory, so that typical resetting
chores for the next day are greatly
reduced.

“The audio console of the future will
have fewer buttons,” Roche concluded
“vet be even more versatile and easier to
use than its predecessors.”

It would cost you more to . . .

STEAL 1T}

AKAI’'s sensational GX-747 quarter-
track recorder/reproducer

® EE Position for 10". Reel Capacity

® Multifunction Counter

® 6-Head System Including 4 GX Heads
® Symmetrical 3-Motor Direct Drive

® Motorized Tension Arms

® Cue and Review Switch

5575 WILSHIRE BOULEVARD
LOS ANGELES, CA 90036
(213) 936-5118

® Pitch Control eLarge 2-Color 16-Segment LED Bar Meter ® Reverse Selector

At either location, or send check or money order for freight collect delivery.

'$699.00

Suggested Retail — $1,250

/
A 6609 VAN NUYS BOULEVARD
VAN NUYS, CA 91405
(213) 908-1500

For additional information circle #86
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In general, spring reverbs don't have
best reputation in the world Their bassy
‘twang s only a rough approximation of
natural room acoustics. That's apity because
it means that many people will dismiss this
exceptional product as ‘just another spring
reverb And it's not In thus extraordinary
design Craig Anderton uses double springs,
but much more importantly ‘hotrod's the
transducers so that the muddy sound typical
of most springs is replaced with the bright
clanty associated with expensive studio
plate systems

Kit consists of circuit board. instructions
all electronic parts and two reverb spring
units. User must provide power (£9to 15v)
and mounting (reverb units are typically

mounted awayv from the console)

CHARGE TO VISA ORMC TOLL-FREE

1-800-654-8657 9amto5PM CST MON-FRI
DIRECT INQUIRIES TO

A Electronics, Inc.

0Oept. HE 1020 w. Wilshire By. Oklahoma Cily. OK 73116 1405184 3-9626

I [3'Send the 6740 REVERB KIT 55995 plus |

| [ Send the 6740 REVERB KIT $59.95 plus

I shipping (s3) enclosed or charged. I
[ Send Free Catalog
name. — — - _ I
I address__ = — |
Lcityk B state______ zip

DIGITAL ENTERTAINMENT
CORPORATION FORMED
BY TORE NORDAHL
The new company was set up by Nor-
dahl to develop, assemble, and market
interactive digital audio storage and
processing systems for professional

applications within recording and
broadcast.

In making the announcement, Nor-
dahl also stated: “Currently available
digital audio and computer technologies
make it possible to drastically reduce
the cost of a complete digital audio stu-
dio facility, compared with the total cost
of purchasing separate storage and pro-
cessing systems from different manu-
facturers in today’s market. Digital
Entertainment Corporation’s purpose is
to bring the various technologies
together in a comprehensive system at
half of today’s price. I believe we can
accomplish this by mid-1984. To that
end, we are presently discussing joint
venture opportunities with several
prominent companies.”

Nordahl recently resigned as presi-
dent and deputy chairman of Neve, a
company with heavy involvement in
digital audio processing areas. He has
more than 17 vears of experience from
the entertainment industries, primarily
professional audio, broadcasting and

cable television.

The new address for DEC, of which
Nordahl serves as chairman and presi-
dent, is P.O. Box 95, U.S. Route 7, Brook-
field, CT 06804. Telephone (203)
775-4465.

HARRISON SM-5
MONITOR CONSOLES FOR
SHOWCO AND CLAIR BROS.

In late April, the company delivered
the first of its new SM-5 stage monitor
mixing consoles to Showco, for use on
an upcoming summer tour with David
Bowie. Showco has ordered 10 boards,
and Clair Brothers six.

The SM-5 console, which is the result
of a joint design effort between Harri
son, Showco, and Clair Brothers, is cap-
able of generating 32 separate mixes. Of
particular significance is the fact that
two of the world’'s largest sound-
reinforcement companies, despite being
competitors, pooled their experience
and design expertise with a major
equipment manufacturer.

Other features of the new SM-5
include 16 main mixing busses, 16 group
re-assign busses, four-band fully para-
metric EQ, a group muting matrix, and
VCA grouping. The main frame is fab-
ricated from welded box steel, and can
hold up to 32 inputs.

Clair Brothers will take delivery of its
first SM-5 for use on an upcoming tour

continued on page 130 . . .

Call
Toll Free
800-558-0880

FLANNER'’S
PRO AUDIO,INC.

Call
Toll Free
800-558-0880

Serving The Recording & Broadcast Industries

UDIO

OTARI
NEOTEK
TASCAM
AMPEX
DBX

AND OVER 100 OTHER

MANUFACTURERS

Sales e
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Service e

Now
Offers You
The Best of Both
Worlds

For all of your
audio/video needs
we stock the most sought after
products at nationally competitive prices

Design

For additional information circle #87

2323C Bluemound Road
Waukesha, Wisconsin 53186

IDEO

NEC
JVC
PROTONE
FUJI

AND OTHER
VIDEO PRODUCTS

Consultation
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RATES
— $65.00 Per Column Inch —
(2": X 1)
One-inch minimum. payable in ad-
vance Fourinchesmaximum Space
over four inches will be charged for
at reqular display advertising rates

BOOKS

THE PSYCHOLOGY OF MUSIC
Edited by Diane Deutsch

559 Pages; Numerous Tables and
[llustrations. Provides a fascinating
glimpse at the way engineers perczive
sounds. This hook deals with a wide
range of psycho-acoustic effects, and
their importance to the psychology of
music.
Hardback — $50.59
Including Postage
R-E/P BOOKS
P.0. BOX 2419 ¢ Hollywood
California 90028

“THE PLATINUM RAINBOW”
The Platinum Rainbow (How To Suc-
ceed i The Music Business Without Sel-
ling Your Soul) by Grammy Award win-
ning record producer Bob Monaco and
syndicated music columnist James
Riordar.. Complete sections on produc-
ing and engineering including the prac-
tical aspects of pursuing a career. Also
contains a complete DIRECTORY of the
muslc business including studios and
engineesring schools.

$11.00 Postpaid
R-e/p Books
P.O. Box 2449 * Hollywood, CA 90028

SOUND RECORDING
by John Eargle
JME Associates
“The best book on the techni-
cal side of recording . . .
thoroughly recommended.”
— Studio Sound
355 Pages, lllustrated with 232
tables, curves, schematic dia-
grams, photographs, and cuta-
way views of equipment.
$21.95 each, Hardbound
R-e/p Books
P.O. Box 2449
Hollywood, CA 90028

S—

Research

Associates

The w
PE
P People

e 24 hour delivery for most
Ampex parts

e Excellent selection of
professional equipment for the
recording & broadcast indus-
tries including

JBL, UREI, ORBAN
AMPEX, DORROUGH, ETC

e Call us First for prices,
estimates and bids

“In Los Angeles Call 463-9655
* In Denver Call 694-9390
* All Other Areas Call
(303) 594-9464

RESEARCH ASSOCIATES. imc.
4445 Northpark Drive — Suite 209

Colorado Springs. CO 80907

For additional information circle #90

— please mention that you saw It In Recording Englneer/Producer —

R T

GREAT RECORDINGS START HERE!/

Your console is the heart of your studio. When it comes to producing a gfeat recording,
your choice of ecp\:ipment makes all the difference. APSI makes that choice easy with
the Model 3000 Multitrack Recording Console. The Model 3000 will help you maintain
control of your signals and voices - control that is critical to good recording.
The Model 3000 provides a powerful and comprehensive operating sysfem with mixing
flexibility and featyres never before available. It is modular and adaptalfle to an extraor-
dinary degree, andithe quality and versatility have been proven over years of use. When
| every signal counts, can you afford to settle for less]
Make the Model 3000 your choice. Call us and let’s discuss yourirequirements -

1 we’ll build a Model 3000 especially for you

R

ACCURIRES

‘U wwww
O — _uaue

Photo: Sound Design Recording Studios
Burlington, MA

AUDIO PROCESSING SYSTEMS, INC.
Innovation and Excellence in Sound, 90 Oak St., 4th Ficor, PO Box 8, Newton Upper Falls, MA 02164
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HANDBOOK OF
MULTICHANNEL RECORDING
by F. Alton Everest
320 pages — 201 illustrations
The book that covers It all . ..

a comprehensive gulde to all
facets of multitrack recording . . .
acoustics . . . construction . . .
studio design . . . equipment. . .
techniques . . . and much,

EMPLOYMENT

VIDEO/AUDIO
TECHNICAL/ENGINEER
N..J.-based major Japanese manufac-
turer of magnetic tape looking to
establish technical support staff,
Thorough knowledge of video and
audio essential, and experience in

SERIES 400B _ Pa”’:f)’;é:?;;'gs N magnetic media and/or video camera

g r/ AN electronics preferred. Also desire good
SERIES BOOB -e/p Books communication skills. Send resume
SERIES 2400

P.O. Box 2449

and salary history to:

For additional information circle #91

For additional information circle #92

LM RECORDERS

If it's Soundcraft, we've got it

And we can design the
bestsystem tofityourbudget.
Just give us a call,

T
[ P —

i3
PROFESSIOMNAL

ABADON SUN.,INC.

IN DALLAS CALL 214-327-1014
Sound advice for 8 sound Investmeni.

Hollywood, CA 90028

THE MASTER HANDBOOK
OF ACOUSTICS
by F. Alton Everest
353 Pages — Numerous [llustrations
A thorough guide to all aspects of
acoustic design for recording studios. ..
sound propagation . .. air conditioning
. . . design examples . . . provides the
essentials to understanding how rooms
affect the sound we hear.
— Paperback: $15.00 —
— Hardback: $21.00 —
Including Postage
R-e/p Books
P.O. Box 2449 ¢ Hollywood, CA
90028

Department K
P.0. Box 2449
Hollywood, CA 90078

ELECTRONICS TECHNICIAN
Opening at large sound reinforce-
ment company. Responsibilities
include repair and maintenance, as
well as routine testing of analog and
digital audio signal processing
equipment. Minimum requirements
include 2-vear Associate degree in
electronies and one vear repair expe-
rience in audio circuitry, or equival-
ent, and the ability to use test equip-
ment. Must be willing to relocate.
Send resume in confidence tor Box
ABC. Recording Engineer Producer,
PO, Box 24449, Hollywood. CA Y0028,

please mention . .

YOU SAW IT IN R-E/P

Audio Tape

for professionals

REEL TO REIEL TAPE
Ampex, 3M. All grades.
On reels or hubs

CASSETTES, C-10—C-90
With Agfa, TDK tape

LEADER & SPLICING TAPE
EMPTY REELS & BOXES
All widths, sizes
Competitive!
Shipped from Stock!

Ask for our recording supplies catalog

Poly corp. 312/298-5300

1233 Rand Rd. * Des Plaines, IL 60016
15
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EQUIPMENT for SALE

The Affordable

Digital Real Time
Third-Octave
Spectrum Analyzer

e Full 30 Bands ® Six Memories ® Quartz
Controlled “Switched Capacitive Filtering”
to eliminate drift ® Ruggedized for Road
Use ® Microprocessor Controlled ¢ Built-in
Pink Noise Source ® “Flat;” "A;" or "User De-
fined” Weighted Curves may be employed

* ROM User Curves Available.

MODEL 30

Attordabie atjust $1895.00

GOLD LINE

P.0. Box 115 * West Redding, CT 06896
(203) 938-2588

SEND FOR COMPLETE LITERATURE:

NAME

COMPANY
STREET,
ary__
STATE zIp

FREE 32pg Catalog & 50 Audio/Video Applic.

- PWA SUPP EQ

e e
PHONO MIC
. ‘ TRANS, ACN
2 TAPE. VIDEO

Stereo Mono Pws Ampl LINE, OSC .~

£ sre. 8-in 2-0ut. 12-In 4-out. 18-in 4-0u1

Video & Avdio Dist Ample TV Audio & Recd Prod Consoles
OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

For add tional information circle #93

For additional information circle #106

dbx 160 Owners!
Improve the sound & performance of
vour dbx 160 limiter. Our VCA retrofit
card uses the Allison/Valley People
EGC 202, Complete instructions and
parts kit included. Retrofit card only:
$25.00. Retrofit card with VCA:
$60.00. Send Cash or MO only to:
TB Technical Services
P.O. Box 10512
Nashville, T'N 372041

For additional information circle #107

# FOR SALE #
A complete Mobile Recording Studio
in a customized 18 truck. A 16/8/2
Harrison mixing console, Ampex
recorders, dbx compressor’limiters,
Orban reverb. For more info call:
(804)973-6347

# FOR SALE #
APSI 2000 24x4x4x2 Console with
Roadcase — $10,000.
JBL 4333A Monitors — $1,600.
Call Mat at:
(703) 573-5764
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For additional information circle #94

| — FOR SALE —

Soundcraft 1624 Console, Fully
Loaded, Immac., $25,900. OBO
(805) 482-7495
P.O. Box 651, Camarillo, CA 93010

-

BTX SYNCHRONIZER
New 4500 Never Used. Still in box
with cables, Manual. $2,100.00
(615) 356-0372

*FOR SALE*
JH16 MCIH Auto-locator 1. .,
El-Tech 16x16-25 Rec.
$15,500
Seully 280 2-trk. (syne.) . .. $2.000.
AKG BX10 Reverb . .. $2.000.
Eventide Harmonizer H910 .. &1 ,230,
(all mint)
TONICA SOUND STUDIO
TONICA,ILLINOIS 61370
(815) 442-3452

$17.500.
Console . . .

¢ e FOR SALE o ¢

ADM, 24-in/16-out audio console, 8

years old. $85.000.00 new, sell for

$5.000.00. Contact Ray Klineman at:
(801) 378-4321

FOR SALE
NEUMANN VMS.70 SAL/SX-74
Technies SP-02 motor cutting svstem,
New condition. b vrs old. KAWAL Y’
concert grand. Ivory keyvs, 5 yrs old
Excellent condition, $10.500 obo.

(213)204-2854

**FOR SALE **
Blank Audio and Video Cassettes:
Direct from manufacturer. Below
Wholesale! Any length cassettes
Four different qualities to chose
from. Ampex & Agfa Mastertape
from 's-inch to 2-inch. Cassette
Duplication also available
Brochure
ANDOL AUDIO PRODUCTS, INC.
Dept. REP
4212 14th AVENUE
BROOKLYN, NY 11219
TOLL FREE: 1-800-221-6578
N.Y. Res: (212) 435-7322/Ext. 5

MISCELLANEOUS

PROFESSIONAL SOUND SYSTEMS
designed by the nation's leader with
offices in Hollywood, Las Vegas &
Atlantic City. The most complete
selection for rentals or sales.
A-1 AUDIO SYSTEMS
(213) 465-1101

PROFESSIONAL SERVICES
Syvstem design, Installation, Mainten-
ance. Studio, Film, Video Sweetening.
Custom work specialists.

TECHNICAIL SERVICES CO.

Box 35053
Dallas, TX 75235

(214) 827-3286 J

I MAINTENANCE & NEW

HEAD PURCHASES
REDUCED BY 100%

with LIFE+ ™ HEADS

— SUPERIOR SOUND & BETTER HIGH END
— 3 70 5 TIMES LONGER LIFE

— 2 YEAR WARRANTY

— IN STOCK & AVAILABLE

In another effort to “Lick the high cost
of tape heads” Restoration announces
the distribution of Minneapolis
Magnetics LIFE+ heads for the
Broadcast field,

LIFE+ heads have been field tested and
proven to be far superior to
conventional heads currently available

Restoration also offers a complete
line of refurbishment services, BASF
alignment tapes, replacement heads
1or studios, film and duplicators.

Send for your FREE brochure.

HEST ORATIOH

15904 Strathern St. ® Van Nuys, CA 91406
Phone: 213-994.6602

F 12" 33-1/3 Album Package includes full color

/J M A G G
""Q(IALITY""
PAGKA G

1000 pure vmyl records in paper sleeves

One color printed labels

Al metal parts and processmg
Maslermg with Neumann VMS70 lathe & SX74 cutler

7 45RPM | 12" Album Package

Record Package | Records and Printed Covers

$399. | $1372.

{FOB Dallas)
(To recieve this special price. this ad must accompany order )

stock jackets or custom
black and white jackets.

Package incCludes full processing
Re-orders available at reduced cost

We make full 4-color Custom Albums, 100!

For tull ordering specifications call
DICK McGREW at (214) 741-2027

@ Q9
record manutacturing corp.

902 Industnial Boulevard. Dallas. Texas 75207
(214) 741-2027

NEW RS-1 REMOTE
CONTROL STRIP

for Tascam, Otari & Fostex Machines

20 foot ribbon cable interface
connector allows record, play, fast
forward, rewind, stop, and pause
functions without the need for a bulky
remaote box.

The RS-1 Remote Control Strip,
which measures 3 by 111 inches, has
an adhesive backing for mounting on
any flat surface, such as a blank mixer
module.

Professional list price:
$49.95
Interfaces with TEAC Tascam tape
recorders, and can be special ordered to
interface with Fostex and Otari tape
machines.

R-TEK, A Suntronics Co.
11151 Pierce
Riverside, CA 92515
(714) 359-6058

For additional information circle #95

in the
Northeast U.S.
you can now

RENT
the fabulous

Xicon

224X

at the
lowest daily rental

rates

Call...

PRS
(617) 254-2110

Prutessaonal Recoridog & Sound
16 rs Feid Anad B M4 Oz
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. continued from page 126 —

with Rod Stewart. The remainder of the
orders were scheduled to be delivered by
the end of June; at that point Harrison
will begin offering the console to the rest
of the sound-reinforcement market,
After July, a limited number of SM-5s
will be offered on a short term rental
basis.

PEOPLE ON THE MOVE...

e Michael Bernard has been appointed
to the new position of manager, Special
Products Division at Otari. In a parallel
development, John Carey has been
promoted to the position of national
sales manager, from his former position
as MTR sales manager.

e Larry Schara, formerly of AVC Sys-
tems in Chicago, has been appointed
field sales manager at Soundcraft Elec-
tronics USA. His responsibilities
include administrating Soundcraft’s
national rep network and dealer sales
training. Also, Erika Lopez will han-
dle all advertising and public relations
for the company, while Mary Gutier-
rez, will serve as sales administrator,
and Gary Lynn, formerly of Westlake
Audio, as service manager.

® Rick Olsen, formerly of Ampex and
United Western Studios, has been
appointed chief of maintenance at Res-
toration, which now also is offering a
complete reconditioning and head
refurbishment service for Ampex Series
350, AG350, and AG440 tape machines.
e Melanie Rogers has been appointed
to the position of president of EXR Cor-
poration. Ms. Rogers was formerly gen-
eral manager and administrative

assistant, reporting to Jim Cassily,
EXR’s chief executive officer.

e Steve Williamson has been
appointed to the position of northeast
regional sales manager for Nortronics,
responsible for coordinating the sales
efforts of seven of the company’s repre-
sentative organizations in that region.
e John P. “Jack’ Jenkins, general
manager of International Tapetronics
Corporation, Inc. (ITC), a subsidiary of
3M, has resigned that post to pursue
other personal interests. Jenkins, who
says that he is making the change
because the transition of ITC into the
3M organization had been completed
smoothly, was one of the founders of
ITCin 1969, and was its president when
3M purchased the company in late 1981.
Jack B. Hanks has been named his
replacement as general manager of the
3M subsidiary.

e R. Dale Scott, formerly general sales
manager of HM Electronics, Inc., has
joined Bowen and Associates, a San
Diego-based advertising agency that
provides advertising and public rela-
tions services as well as sales and mar-
keting support for several high-
technology electronics firms in the
Southern California market.

e Philip J. DeSantis has been named
Lexicon's new director of marketing.
Prior to assuming his new position,
DeSantis was field sales manager for
Lexicon's broadcast product line. Also,
Virginia Casale has been named to
the newly created position of manager,
marketing services at Lexicon.

e George F. Currie has been named
vice president and general manager for
Sony Professional Audio Products. Cur-
rie, who began his career with Sony
Corporation of America in 1973, most
recently was central regional zone
manager for the Communications Pro-
ducts Company. [T 1]

INDUSTRY INVENTIVENESS
by James Riordan
. continued from page 24 —

Since Lowe is active as a player, pro-
grammer, producer, and studio opera-
tor, conscientious scheduling is an
important part of his career. I have
control over most of the work — except
when a master session will suddenly
pop up — so [ try to keep things flexible
with the artists I'm producing demos
for. That way I can still do master ses-
sions as a player or programmer. [ usu-
ally work with one ortwo demo sessions
in the studio each week; I allow one day
aweek for film work; a couple of days for
master sessions and other program-
ming work. [ also schedule in a little
office time to make it all flow smoothly.”

Bruce Lowe sees a bright future for
synthesizer players and programmers:
*I think the public has become much
more acquainted with the synthesizer
sound. They can identify it, and accept
it much easier today than in the early
Seventies, when many people were say-
ing all we did was duplicate other

instruments. Today the same people see
the viability of having so much capabil-
ity within one instrument, plus the
exceptional originality it has to offer. [
believe that the analog, digital, and
computer synthesizers are the first of
the instruments of the future.”

That belief not-withstanding, Lowe is
wise enough, and resourceful enough,
not to stake his entire future on the pub-
lic's love of synthesized music. He has
specialized and diversified to ensure
that whatever future directions fo the
recording industry will take, he at least
will be a part of it.

*“[ think we are seeing today what it
really takes to succeed in the music bus-
iness, and the industry is toning down
its overhead to keep a profit margin,” he
concludes. “Today is a good time to re-
evaluate what you've been doing, and to
see how yvou can hecome more efficient,
[t's agreat time to look at the amount of
free time that you have, and see what
else you could be doing to produce
income.”

In the next column, we’ll look at the
“Careers of Tomorrow." [ [ ]]



Like father,
like son.

For roughly $10.200, you
can own the ult mate
analog mastering deck—
the Studer A8ORC half-
inch two-frack recorder.

Beyond your budget?
Well, for about 1/€ the price
you can own a Revox PR79
compact professional
recorder It's made by the
same company, i- draws or
the same wealt of
engineering expertise, and it
reflects the same philoscphy
of design and construction-a
philosophy estab ished by Willi
Studer over three decades ago.

The PR99’s bloodlines are
evident in every detail... n the
precision-maciired headblock, the
rugged die-ccst chassis. th= servo-
-controlled capstan motor, and the Studer-
made heads. Prcfessional design features
include a fiat faceplate for easy head
access; edit switch to defeat tape lifters and
fast wind latcking: tape dump button;
balanced XLR inouts ard outputs switchabl2 for
calibrated or uncalibrated mode; and two-way
self-sync with auto input switching. The PROS may
be ordered with 3¥a-7Y2 or 7v2-15 ips tape speeds.
Vari-speed, full remote control, and monitor panel
available as aptons.

The PRIC now comes in console, rack mount
and transportation case versions. Check it cut. Call
or write today fo- the location of your nearest
dealer

The PR99. From the world’s most
respected name in recording.
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The world’s least conservative p

—

ofession

has maintained one rigid tradition.
The SM58.

In an industry that discards electronic products
like ice cream wrappers, the SM58 and its close
cousin, the SM57, have remained the over-
whelming choice of rock, pop, R & B, gospel
and jazz vocalists for the last 16 years.

Why?

Simply because there is no sound quite like
the SM58 sound. Its punch in live vocal situa-
tions, coupled with a distinctive upper mid-
range presence peak and fixed low-frequency
rolloff, give it the trademark quality no other
manufacturer can imitate, although others have
tried.

And to protect that sonic perfection, the
SM58 is extraordinarily tough. Even six-foot
drops on hardwood floors won't faze it. Ask
any roadie who has used—and abused—onc.

Performers the world over
favor the weight and balance of
the SM58, especially in hand-

THE SOUND OF THE PROFESSIONALS®.. WOR
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held situations. Even the finish is totally
professional—a non-glare grey that looks as
great on stage as it does on camera.

The crispness of the closely related SM57
enhances musical instruments the way the
SM58 handles vocals. Beautifully.

Musicians are tough to please, but with
the world-standard SM58 and SM57, they’ll
tell you, “when you've got a good thing
going, why give it up?”

For more information on the
complete line of professional
performance microphones, call
or write Shure Brothers Inc.,
222 Hartrey Ave.,
Evanston, IL. 60204,
(312) 866-25553.




