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One Tape Sounds True. 
Because capturing all the music is all that matters, we've created the world's finest music 

mastering tape. 3M 250 Recording Tape. Designed to deliver the greatest dynamic range and best 
signal -to -noise ratio of any tape in the world. To give you the truest sound. 

1987 3M Co 



TO THOSE WHO PUT 
A RANGE OF MUSIC OH 

ONE TÁPÉ IS 
F TAPE, 

TRUE. 

One Tape Stands True. 
Helping you capture all the music...thats what we've been doing since we intrcduced 

recording tape back in the 40s. 
That's why we stand by you -with the largest support force n the field. 
And we stand behind you -with some of the most advancec research in the industry 

All to keep our standing -as number one in the world of the pro. 

NUMBER ONE IN THE WORLD OF THE PRO 
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SUPER- SONIC IRANSPOHI 

Fast, accurate and powerful. Someday, all audio machines will be built this way but 
consider what the MTR -90's advanced technology can do for you right now. 

A capstan motor that's designed to be speed -slewed; designed so well that it s:ops 
faster than it starts -and it starts in 600 milliseconds to 30 ips! (We can also give you our specs 
for 15 to 30 ips and from 15 to 7.5 ips if you think we're just kidding around) 

Think about what all this means when you want your audio machine :o be externally 
controlled. Do you want a heavy flywheel working against you, or a light- weight printed c rcuit 
motor of the latest design working for you? 

And the signal electronics? Well, here we go again: GSPIPO -in vari- speed! Dynamic 
range 78 dB at 30 ips but you get the idea. 

Now get the full story about the audio machine they're all still trying 
DING111 to catch. Call Otani, Technology You Can Trust. (415) 592-8311. 
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Editorial 

People & 
Software 
By Mel Lambert, Editor 

Back in the good of days of audio pro- 
duction, life for prospective facility oper- 
ators was pretty simple. All you had to 
do to equip a commercial studio was to 
call up a bunch of friends that knew 
about things electronic and /or mechani- 
cal, and join the line for delivery of one 
of their new consoles, tape machines or 
signal processors. 

Other, maybe less accessible, friends 
who specialized in acoustics -which was 
considered then, as now, pretty much as 
a talent bordering on black magic - 
would be called in to handle studio de- 
sign and construction. 

Having gathered all this hardware and 
cooperative talent in one place, you set 
about putting together the studio in 
much the same way that our forefathers 
might have approached a western barn 
raising. Few people were "experts" in 
their chosen fields, but we could all draw 
on each other's individual expertise to 
solve just about any problem. 

That was then, this is now. Just how 
has the recording and production mar- 
ketplace changed since those possibly 
halcyon days when it functioned more 
like a cottage industry? For one thing, 
the pro-audio market has matured a great 
deal, with the concomitant complexity 
and vertical integration that such matur- 
ity brings. Also, because of its size and di- 
versification, the one -on -one contact that 
used to permeate the studio business is 

pretty much a thing of the past. 
Or is such a degree of intimacy a thing 

of the past, I wonder? Over the past cou- 
ple of years, and accelerating during the 
last six months or so, I detect a strong re- 
turn to the individualistic approach of op- 
erating recording studios, and one that 
permeated the industry during its forma- 
tive years. 

Not just facility owners appear to be 
looking to secure a unique niche in the 
pro-audio marketplace; a growing num- 
ber of equipment manufacturers also ap- 
pear to be changing, to a large extent, 
the ways in which they operate. 

Possibly in reaction to a growing tide 
of low -cost technology from the Orient, I 

am coming across an increasing number 
of individuals or small collectives that 
seem to be approaching the needs of our 
industry from a different direction. May- 
be the changes I'm noticing are stemming 
from two complimentary influences. 

Without a doubt, the future of our in- 
dustry will be driven by developments in 
digital recording and production equip- 
ment- analog consoles and tape ma- 
chines as we know them today will be 
things of the past by the mid -Nineties, 

not to mention software -based signal 
processing tasks being handled by de- 
vices exterior to the master console /re- 
cording system. 

As has been pointed out several times 
in the pages of RE /P, the development 
and marketing of such integrated devices 
will be concentrated in the R &D depart- 
ments of a small handful of companies 
that can effect some degree of economy 
of scale in terms of the high development 
costs necessary to bring one or more 
high -tech devices to market. 

I predict, however, that when these 
newer systems begin to impact the pro- 
audio industry, subsequent development 
will come from the same guys and gals 
that are currently turning the computer 
industry upside down: those imaginative 
individuals capable of writing the type of 
software and operating systems that can 
take full advantage of the hardware ar- 
chitecture. 

Which is not to say, of course, that the 
hardware manufacturers will be incap- 
able of offering a catalog of software sys- 
tems to suit most requirements. But, if 
we can learn anything from the way in 
which the Macintosh and IBM PC mar- 
kets began to expand following the de- 
velopment of second -source software, 
manufacturers would do well to actively 
encourage the setting up of user- devel- 
oped software libraries for assignable 
consoles, programmable reverb and ef- 
fects processors, random -access editing 
systems and hard -disk recorders. 

Just as applications (and acceptability) 
of sampling and FM -based keyboards 
skyrocketed when voice and patch 
editors appeared for low -cost PCs, the all - 
digital studio systems of the near future 
will need a wider pool of software talents 
than can be supplied by their respective 
manufacturers. 

And even if such companies could at- 
tract the right calibre of people, I would 
still argue that the more appropriate en- 
vironment in which to develop the inte- 
resting new algorithms necessary to 
drive programmable effects units and 
editing systems should be the place in 
which they are to be used: the produc- 
tion studio. 

A session engineer may not have the 
time, nor inclination, to write code for 
these digital beasties. Without a doubt, 
however, it would behoove anyone out 
there with the capability of appreciating 
the amount of highly customized soft- 
ware that the future studio owners and 
engineers will need in the not too distant 
future, to look into -and keep an impor- 
tant jump ahead of the competition. 
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Ed Germanó s Hit Factory in New York City meets the 
demands of the best in the business. That's why he 
demanded Nevé s 60 channel V Series console with 

Necam 96. 
Features like the Formant Spectrum Equalizer make the 

V Series the professional choice of the top studios again and 
again. 

Neve designed the FSE to set the standards by which all 
others are judged. We asked the industry's top recording 
engineers and producers what they wanted most, and ...we 
listened. 

You asked for more than just ideal response curves, and 
we developed a circuit design that embodies the most 
carefully- tailored optimum relationship between boost and 

cut amplitude, center frequency, bandwidth and skirt pro- 
file yet achieved. 

You wanted to do away with the transient dulling and 
muddiness from premature signal clipping. We built in 
generous boost and cut ranges and the extra peak signal 
handling capacity to match. 

You demanded a musically correct equalizer that could 
unleash your creativity and help you perform those minor 
miracles and major enhancements your clients have come 
to expect. The Neve FSE is unbeatable for clarity and 
trueness. 

The Formant Spectrum Equalizer is just one of the power- 
ful reasons why top studios like the Hit Factory choose 
Neve. 

Neve...Only the Best for the Best! 

Nftfl©i7© 
-Rupert Neve Inc. 

A Siemens Company 
RUPERT NEVE INC., BERKSHIRE INDUSTRIAL PARK, BETHEL, CONNECTICUT 06801, U.S.A. 

TELEPHONE: (203) 7446230. TELEX: 96 9683. FACSIMILE: (203) 792 -7863. 

RUPERT NEVE INC., 1841 BROADWAY, SUITE 511, NEW YORK, NEW YORK 10023, U.S.A. TELEPHONE (212) 956 -6464 

RUPERT NEVE INC. 7533 SUNSET BOULEVARD, HOLLYWOOD, CALIFORNIA 90046, U.S.A. TELEPHONE: (213) 874-8124. FACSIMILE: (213) 874-1406 

RUPERT NEVE INC., P.O. BOX 40108, NASHVILLE, TENNESSEE 37204, U.S.A. TELEPHONE: (615) 385 -272. TELEX: 78 6569 

NEVE ELECTRONICS INTERNATIONAL LIMITED, MELBOURN, ROYSTON, HERTS SG8 6AU, ENGLAND 
TELEPHONE: ROYSTON (0763) 60776. TELEX: 81381. CABLES: NEVE CAMBRIDGE. FACSIMILE: (0763) 61886 
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News 

Alpha Audio /GEXCO distribution 
Alpha Audio Automation Systems has 

reached an agreement with GEXCO 
Technology international for interna- 
tional marketing representation of Al- 
pha's BOSS automated audio -editing 
system. 

"Our export consideration requires the 
best possible technical and marketing 
support," commented Nick Colleran, Al- 
pha Audio president. "There's no ques- 
tion in my mind that GEXCO is the best 
possible representative for our product 
overseas. Their commitment to new 
technology is impressive, and their deal- 
er network is second to none." 

GRP Records uses 
Neve DTC -1 for CD project 

The label made use of the fully auto- 
mated, all- digital transfer console at Ster- 
ling Sound, New York. Dave Grusin's 
forthcoming CD release, Cinemagic, is 
said to represent the first session in the 
United States to be digitally mastered on 
the new system. 

Ted Jensen, Sterling Sound's chief en- 
gineer, handled the CD mastering proj- 
ect, supervised by GRP Record's chief en- 
gineer and technical director, Josiah 
Gluck (who also mixed the album). 

Cinemagic was recorded on a Mit- 
subishi PD- format X -850 32 -track and 
mixed and edited using a Sony 
PCM -1630. 

"This is the next practical step toward 
an all- digital release," Gluck says. "From 
the time the mixes are done, until the 
Compact Disc is played, there are no dig - 
ital-to- analog conversions being per- 
formed. The benefits will be quite 
noticeable." 

Apogee announces sales of 
digital anti- aliasing filters 

Replacement 944 series filters have 
been delivered to several recording stu- 
dios and artists for retrofit to Sony 
PCM -3324 DASH -format digital multi - 
tracks. Recent customers include Six- 
teenth Avenue Sound, Nashville, Bruce 
Springsteen, The Village Recorder, Los 

Angeles, and composer Denny Yeager, 
owner of two machines in San Francisco. 
The Village Recorder is currently await- 
ing a second order of filters to update its 
remaining 3324. 

Theatrical Sound Designers Union 
names officers 

Local 922 of the International Alliance 
of Theatrical Stage Employees has chosen 
John Shearing, president; Jan Nebozenko, 
vice president; Abe Jacob, executive 
secretary; Lou Shapiro, treasurer; and 
Jack Mann, Otts Munderloh and Marc 
Salzberg as the board of trustees. 

"Sound designers have made many in- 
novative and important artistic contribu- 
tions to theater and the performing arts 
in the last three decades," president John 
Shearing says. "Our professional associa- 
tion with IATSE establishes our goal of 
continuing standards of excellence." 

In addition to Broadway and profes- 
sional houses, membership goals will 
emphasize sound designers working with 
LORI, college and regional theaters, ac- 
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News 

cording to executive secretary Abe 
Jacob. 

Audio Analysts sets up 
manufacturing company 

Pierre Pare, a principal of Audio Ana- 
lysts, has announced the formation of 
Creative Audio Design & Development 
(CADD), the primary purpose of which 
will be the development and manufactur- 
ing of pro -audio equipment. 

Shane Morris, formerly of Soundcraft, 
will act as the company's chief design en- 
gineer, and will assume the responsibili- 
ties of overseeing the entire CADD engi- 
neering department. 

CADD's first products are scheduled to 
be announced at the November AES 
Convention in New York. 

Sonic Solutions offering 
noise -elimination service 

The company's NoNOISE service is 

said to combine high speed computers 
and new digital signal -processing tech- 
niques to solve a problem that has long 
plagued the recording industry: how to 
eliminate noise on existing recordings 
without affecting the original sound. It is 

claimed that process can remove un- 
wanted noise, such as tape hiss, back- 
ground noise, clicks and pops, from a re- 
cording. Unlike other traditional noise 
clean -up techniques, however, NoNoise 
does not distort or alter the original 
sound, the company reports. 

Initially targeted at the major record 
labels, NoNoise will allow producers to 
clean up analog recordings for CD re- 
lease. The first NoNoise projects for com- 
mercial release include reducing tape 
hiss on a Paul Horn concert to be re- 
leased by Rykodisc; eliminating clicks 
from a Jim Morrison vocal track from a 
Doors concert; and cleaning up some 
guitar recordings for George Winston's 
Dancing Cat Label. 

Inside, one of Paul Horn's best known 
performances, was recorded under diffi- 
cult acoustical conditions inside the Taj 
Mahal. "This recording is very fragile in 
that it embodies solo flute recorded on 
location in India nearly 20 years ago," 
said Don Rose, Rykodisc president. "We 
found the NoNoise process to be well - 
suited to the tasks of mopping up tape 
hiss and reducing ambient noise without 
diluting the 'ethereal' quality of the per- 
formance." 

The Morrison vocal track, from the 
Doors' concert at the Hollywood Bowl in 
1968, was unusable due to many loud 
clicks caused by a loose microphone 

cable. "With traditional clean -up tech- 
niques, it would have been impossible to 
remove the clicks without leaving some 
noticeable artifacts," said Bruce Botnick, 
president of Digital Magnetics, where the 
project is in post -production. "But, with 
NoNoise, the clicks were eliminated 
seamlessly, and the results are sensa- 
tional." 

In addition to music recording, Sonic 
Solutions has its sights on other markets. 
The service will be offered to the film 
and television industries to clean up pro- 
duction dialogue and sound effects during 
post -production, as well as sound -tracks 
of older films to be released on video. 

The company's process facility is lo- 
cated in San Francisco. For further infor- 
mation, call 415- 751 -8666. 

Clarity XLV interfaces for 
AMS RMX -16, Quantec QRS 

and Yamaha REV -1 

New updates allow the XLV interface 
to provide MIDI and CV -based automa- 
tion of the RMX -16, QRS and REV -1, in 
addition to automating via MIDI the Lexi- 
con 224XL and 480L and voltage -con- 
trolled devices (such as digital delay lines 
and VCA systems). 

All reverb and delay parameters 
changes can be memorized in any MIDI 
data -storage environment. "Effects auto- 
mation is the obvious next step," says 
Clarity president Gregory Kramer. "When 
you've automated all of the faders, mutes 
and so on, automating reverb and delay 
effects is an obvious, even necessary, 
continuation of that trend." 

3M tape to be packed 
with Mitsubishi X -86 2 -track 

The new packout program involves 
one reel of 3M 275 digital mastering tape 
included with each Mitsubishi X -86 PD- 
format digital 2 -track sold in the United 
States and Canada. 

3M 275 digital mastering tape is de- 
signed for use in all digital open -reel re- 
corders, including Mitsubishi, 3M DMS 
and DASH -format transports. A proprie- 
tary laser scanning system is said to per- 
mit 100% inspection of the tape coating 
surface. As a result, coated -in errors are 
virtually eliminated, 3M claims, provid- 
ing enhanced dropout performance. 

Agfa- Gevaert expects R -DAT 
to boost duplication market 

Digital audio tape (R -DAT) will consti- 
tute one -third of the world's audio dupli- 
cator business by the year 2000, accord- 
ing to Thomas Huebner, marketing man- 

ager of Audio Tape Duplication Products 
of Agfa -Gevaert AG, West Germany. 

Speaking at a recent meeting of the In- 
ternational Tape /Disc Association, Hue - 
ber pointed out that R -DAT has the po- 
tential to increase the overall size of the 
international tape duplication business. 
He forecasts that total duplicated R -DAT 
cassettes could reach as many as 30 
million units worldwide within four years 
from product launch, with nearly one - 
third of those units being duplicated in 
the United States. 

"Agfa will be ready with a new R -DAT 
tape formula once the industry decides 
the time is right to launch the format in- 
ternationally," Huebner explained, add- 
ing that, at least for the first few years, 
R -DAT manufacturing will remain a real - 
time duplication process only. 

Lanesborough to buy Ampex 
Allied -Signal and Lanesborough Cor- 

poration have signed an agreement for 
the sale of the former's Ampex Corpora- 
tion unit to Lanesborough. Reported pur- 
chase price is $479 million, plus the as- 
sumption of certain liabilities. 

According to Edward J. Bramson, 
Lanesborough president and CEO, "We 
intend to make sure that Ampex has the 
financial and other resources to continue 
investing in its future. Ampex is a strong 
company with outstanding capabilities. 
We think the company's prospects for 
growth are excellent." 

"We are extremely pleased to be affili- 
ated with Lanesborough," says Charles 
A. Steinberg, Ampex president and CEO. 
We're especially excited that Ampex will 
again be operated as a stand -alone cor- 
poration." 

Headquartered in Redwood City, CA, 
Ampex had 1986 sales of more than 
$500 million. 

Lanesborough, a privately owned corn - 
pany, manufactures a variety of specialty 
chemical products for sale in the United 
States and abroad. 

People 
Sony Professional Audio has named 

Cary Fischer as director of market de- 
velopment of digital audio products. He 
will be responsible for planning and im- 
plementing sales and marketing pro- 
grams for DASH -format recording sys- 
tems and other digital audio products. 
Fischer was formerly director of U.S. 
sales and marketing for the Mitsubishi 
Professional Audio Group. 

Rep 
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The Finest Piece of Quiet 
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telcom c4 
The widest dynamic range 
of any noise reduction system. 

That is the powerful 
performance claim made by 
telcom c4. c4 offers up to 118 dB 
dynamic range, and so exceeds 
the limits of a 16 bit digital 
recording system. 

But that's not all. In a 
straightforward A. '; B 

comparison, telcom c4 has 
been acclaimed as the most 
natural- sounding noise 
reduction system, even when 
compared with its most recent 
competitors. 
Over the past 10 years, telcom 
c4 has been continuously 
developed and improved. 
There are now well over 14000 
channels in use Worldwide. 

Here are just a few of c4's 
powerful advantages: 

High gain in dynamic range 
(up to 40 dB) 

No level alignment necessary 
No dynamic faults (overshoots, 
pre or post -echo, 'breathing') 
Compatible with any analogue 
or digital recorder 
Proven reliability 

So if you're serious about noise 
reduction, then isn't it time you 
knew more, and heard less? 

telcom c4 
Silence 

by design 

Telecommunications 

ANT TELECOMMUNICATIONS / 205 Perry Parkway / Gaithersburg, MD 20877 USA (301) 670 -9777 
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Letters 

Dialogue recording 
From: Jim Wynn, engineer, KVUE -TV, 
Austin, TX 

I have just read Larry Blake's February 
column "Film Sound Today" (I'm a little 
behind in my reading) and what he men- 
tioned about dialogue recording set me 

to thinking. Would Larry or a colleague 
please write a tutorial on dialogue re- 
cording? 

I regularly have to record dialogue on- 
location for various sorts of video pro- 
ductions-interviews, on- camera com- 
mercial announcers, "dramatized" com- 
mercials and industrials. 

The CDI -750 Time Code 
Reader /Generator 

í 

More 
than just 
a matter 
of time 

3 

.. 

The CDI -750 is a full function reader, generator, char- 
acter inserter and programmable 16 -event controller 
all rolled into one. In addition to simultaneously 
generating and reading time code, this intelligent 
microprocessor -based instrument offers a program- 
mable jam sync mode, built -in time of day clock, and 
an RS- 232/422 computer interface. And with front 
panel controls, the CDI -750 is an easy unit to operate, 
affording the user greater flexibility. 

Fully compatible with the Shadow II'" and Softouch,'" 
this system's state -of- the -art software controls make 
it readily adaptable to future needs. 

Each unit carries a 3 year warranty. 

For more details contact Cipher Digital today. Call 
(800) 331 -9066. 

cioher cIgItaI, Inc. 
PO BOx 170 FREDERICK MD 21701 
(301) 605 -0200 TELEX 272065 

/rMEey tail* CoiSiStAtGrktif toltOLtOAJ. 
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Getting good dialogue is almost always 
a battle, and I'm sure there are some 
tricks I'm missing. Being somewhat out 
in the hinterlands, I don't get too much of 
a chance to watch other mixers in action 
and learn from their methods. I'm sure 
there are many other folks in the same 
boat, and some help in broadening our 
horizons, would probably reach an ap- 
preciative audience. 

In closing, I'd like to thank Larry Blake 
for his past fine writing on the art of film 
sound and look forward to much more. 

[Editors note: We are currently prepar- 
ing an editorial feature various aspects of 
dialogue recording, which should pro- 
vide valuable information to Jim Wynn 
and others in our industry.] 

Isolated piano micing 
From: Richard Rupert, Green Valley Re- 
cording, Hughesville, PA. 

In the March issue of RE /P, an article 
titled "Music Production for The Late 
Show," by Adrian Zarin, quotes Thom 
Wilson (mixer for the show): "If there's 
anyone out there who has an isolated 
piano micing setup, I'd like to know 
about it." 

I guess Hughesville is "out there," so 
I'd like to suggest that Thom check out 
the C -Tape Transducer. The frequency 
response is wide and flat and the results 
are amazing -near total isolation. 

The product is made in England by 
C -Tape, and its American representative 
can be reached at 1- 800 -CT -AUDIO 
[282- 8346]. 

Thanks for a great magazine! REA.) 

Moving? 
Take us with you. 

Just peel off the subscription mail- 
ing label and attach it to the ad- 
dress change card located at the 
front of this issue. Please allow 6-8 
weeks to process your address 
change. 
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Managing MIDI 
By Paul D. Lehrman 

For those of us who use synthesizers and 
computers in the studio, Christmas comes 
in June. That's when the National Associ- 
ation of Music Merchants' major conven- 
tion is held, usually in Chicago. 

Walking onto the convention floor(s) is 
like waking up under the biggest Christ- 
mas tree you can imagine, with another 
marvelous toy at every turn. Each year 
as the tech gets higher, the gadgets at 
NAMM get to be more and more fun. 

Although the treats at NAMM are al- 
ways plentiful, one invariably ends up 
with the feeling that something's miss- 
ing. It seems to be especially true of soft - 
ware-a new synthesizer either sounds 
good to you or it doesn't, whereas soft- 
ware does things. The things that you 
want it to do are never going to be the 
same as what the next guy wants. 

Unfortunately, it's the next guy who's 
writing the program and therefore decid- 
ing what goes in it. Well, let's have no 
more of that. This year, I'm sending San- 
ta a list. It's short: 

Useful editing programs for MIDI - 
controlled mixers and processors. 

Now that hardware manufacturers are 
finally beginning to take MIDI seriously 
as a control scheme for mixers and proc- 
essing equipment, it's about time we had 
some software manufacturers thinking 
the same way. 

The software I want for an equalizer 
would let me see the curve, not just the 
positions of the sliders on an imaginary 
front panel. I should be able to grab any 
point of that curve and move it up or 
down, left or right, in real time, so that I 

can hear what it's really doing to the 
sound. I want to be able to specify fre- 
quency, bandwidth and type of equaliza- 
tion, and have the software not only exe- 
cute the curve, but also tell me how close 
to those specs the hardware will let me 
get. 

For reverbs and time -delay processors, 
I want a program that lets me draw a 
room, specify the materials on each and 
every surface (down to the tissue paper 
on the monitors) and let me place myself 
in the room, facing forward, backward or 
any angle I want. Conversely, I want to 
be able to design a room in terms of RT60 
and pre -delays, and have the software 
show me graphically what I've created. I 

want to be able to generate and analyze 
impulse response curves from real 
spaces, so that I can then negate them, 

Paul D. Lehrman is a Boston-based free-lance writer, 
electronic musician, synthesist, producer and regular 
REIP contributor. 

thereby eliminating room sound. 
Let me draw echoes on a screen, using 

any linear or logarithmic time scale I 

want, with relative levels, feedback and 
frequency responses clearly displayed. 
Give me graphic icons for controlling 
such things as pitch change, resonant 
filters and chorusing. 

Really good utility software for 
both stage and studio. 

There are some programs now avail- 
able that let you do MIDI echoing, trans- 
posing or various types of mapping. 
They're neat, but one at a time, they're 

The things you want 
software to do are never 
going to be the same as 

what the next guy wants. 

not very useful. The concept needs to be 
expanded drastically. 

Here's a scenario I'd like to see: you 
have two keyboards on top of each other 
controlling 16 rackmount synthesizers. 
Notes in the top two octaves of the upper 
keyboard trigger patch changes -a dif- 
ferent one in each synth. Press a patch 
change button and the keys reconfigure 
to a different set of patch changes. In the 
next two octaves down, the white notes 
play one synth, while the black notes 
play another, with appropriate transposi- 
tions so everyone's in the same key. 

Each of the notes in the bottom octave 
trigger a different sequence. If you press 
a pedal and one of the notes, the new se- 
quence will only start on a downbeat, in 
sync with the last sequence you started. 
A different pedal and the same note 
turns the sequence off. If a note is being 
played in one section of the keyboard, 
the mod wheel controls vibrato. If a note 
in a different section is being played, it 
handles volume, and vibrato control 
goes to the foot pedal. At the bottom of 
the keyboard are the panic buttons, 
which only act that way when the porta- 
mento pedal is pressed: Low "C'" sets all 
controllers to 0 (except volume) and "C" 
is all notes off. 

The lower keyboard is split into four 
sections, each going to a different synth, 
but with intelligence built into the map- 
ping, so that a legato line that crosses a 
boundary stays with the original synth. 
Patch buttons and pedals reconfigure the 
keyboard -split instantaneously or, if you 
like, after you've let go of the note you're 
holding. Everything you do is recorded 
and can be edited, reconfigured and 

played back from a computer, with each 
action taking the form of a "module" on 
the screen, where it can be addressed 
with a mouse. 

Programs that let me really take 
advantage of system -exclusive data. 

There's a new synthesizer on the mar- 
ket that is creating quite a stir, for a num- 
ber of reasons. One is that it allows the 
playing of microtones not, as other syn- 
thesizers do, through altered scales, but 
in real time using a system- exclusive 
data type called a fractional note. Unfor- 
tunately, even though patch librarians 
and editors for the device are being in- 
troduced almost daily, no one is doing 
anything with these fractional notes, be- 
cause no sequencers can address them. 

I want a sequencer, or some kind of 
performance package, that lets me speci- 
fy that when I hit a particular key or con- 
troller combination in a certain way, it 
sends fractional note data to this box. 

But, that's just one application. What I 

really want is to be able to define a huge 
number of "packets" of system -exclusive 
information, ranging in length from a 
half -dozen bytes to several thousand, 
and to send those packets down the MIDI 
line, either on a live command or in 
place of a sequenced event. 

Composition software that goes 
beyond emulating a tape recorder. 

Actually, there's a little of this out al- 
ready, but it's not that useful. The prob- 
lem is, it's an either /or proposition -you 
get a tape recorder, or you get some- 
thing else. Well, why can't we have both? 

I love to play into a sequencer, and 
then have it mercilessly throw all my 
mistakes back in my face. Then, I love to 
edit the mistakes, and end up with a per- 
fect track that I can pretend is how I 

played it in the first place. That's the tape 
recorder part that I can't do without. 

However, I also want to take my ideas 
and play with them -invent variations 
on a theme, turn things around and up- 
side down, change the mode, split up the 
voices among different channels, impose 
a different rhythm on the same notes, or 
take a note pattern and change it into a 
system -exclusive filter pattern. 

I want to be able to play something in 
totally free time and, when I'm done, 
have the software insert bar lines and 
tempo changes where I tell it to. Then I 

want to be able to take all these pieces 
and reassemble them into a finished corn - 
position, which I can call up and play. 

That's all. Am I asking too much? May- 
be next month I'll present a hardware 
wish list for Santa. I've been good, really! 

R-t t) 
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TRUTH... OR 
CONSEQUENCES. 

If you haven't heard JBL's new generation of Studio Monitors, 
you haven't heard the "truth" about your sound. 

TRUTH: A lot of monitors "color" their 
sound. They don't deliver truly flat 
response. Their technology is full of 
compromises. Their components are 
from a variety of sources, and not 
designed to precisely integrate with 
each other. 
CONSEQUENCES: Bad mixes. Re- mixes. 
Having to "trash" an entire session. Or 
worst of all, no mixes because clients 
simply don't come back. 

TRUTH: JBL eliminates these conse- 
quences by achieving a new "truth" 
in sound: IBL's remarkable new 4400 
Series. The design. size, and materials 
have been specifically tailored to each 
monitor's function. For example, the 
2 -way 4406 6" Monitor is ideally 
designed for console or close -in listening. 
While the 2 -way 8" 4408 is ideal for 
broadcast applications. The 3 -way 10" 
4410 Monitor captures maximum spatial 
detail at greater listening distances. And 
the 3 -way 12" 4412 Monitor is mounted 
with a tight -cluster arrangement for 
close -in monitoring. 
CONSEQUENCES: "Universal" monitors, 
those not specifically designed for a 
precise application or environment, 
invariably compromise technology, with 
inferior sound the result. 

TRUTH: BL's 4400 Series Studio Moni- 
tors achieve a new "truth" in sound with 

an extended high frequency response 
that remains effortlessly smooth through 
the critical 3,000 to 20,000 Hz range. 
And even extends beyond audibility to 
27 kHz, reducing phase shift within the 
audible band for a more open and natu- 
ral sound. The 4400 Series' incompara- 
ble high end clarity is the result of JBL's 
use of pure titanium for its unique 
ribbed -dome tweeter and diamond 
surround, capable of withstanding forces 
surpassing a phenomenal 1000 G's. 

CONSEQUENCES: When pushed hard. 
most tweeters simply fail. Transient 
detail blurs, and the material itself 
deforms and breaks down. Other materi- 
als can't take the stress, and crack under 
pressure. 

TRUTH: The Frequency Dividing Net- 
work in each 4400 Series monitor allows 
optimum transitions between drivers in 
both amplitude and phase. The precisely 
calibrated reference controls let you 
adjust for personal preferences, room 
variations, and specific equalization. 
CONSEQUENCES: When the interaction 
between drivers is not carefully orches- 
trated. the results can be edgy. indistinct- 
ive, or simply "false" sound. 

TRUTH: All 4400 Studio Monitors fea- 
ture IBL's exclusive Symmetrical Field 
Geometry magnetic structure, which 
dramatically reduces second harmonic 
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distortion, and is key in producing the 
4400's deep, powerful, clean bass. 

CONSEQUENCES: Conventional mag- 
netic structures utilize non -symmetrical 
magnetic fields, which add significantly 
to distortion due to a nonlinear pull on 
the voice coil. 

TRUTH: 4400 Series monitors also 
feature special low diffraction grill frame 
designs, which reduce time delay distor- 
tion. Extra -large voice coils and ultra - 
rigid cast frames result in both 
mechanical and thermal stability under 
heavy professional use. 

CONSEQUENCES: For reasons of eco- 
nomics, monitors will often use stamped 
rather than cast frames, resulting in both 
mechanical distortion and power com- 
pression. 

TRUTH: The JBL 4400 Studio Monitor 
Series captures the full dynamic range, 
extended high frequency, and precise 
character of your sound as no other 
monitors in the business. Experience the 
4400 Series Studio Monitors at your JBL 
dealer's today. 
CONSEQUENCES: You'll never know 
the 'truth" until you do. 

JBL 
IBL Professional 
8500 Balboa Boulevard 
Northridge. CA 91329 
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Sound on the Road 
By David Scheirman 

As the concert sound industry matures, 
each passing year brings changes. Subtle 
differences and new patterns become ap- 
parent in the business, as well as with the 
equipment that is used and the techni- 
cians who own and operate it. Let's ex- 
amine some developments in these areas 
as the summer touring season heats up. 

Business. This year, the typical con- 
cert sound reinforcement company (if, 
indeed, there is such a thing) is finding a 
wider, more diversified market for its 
services this year than ever before. Rock 
touring companies serving corporate 
events for IBM, Xerox and General 
Motors? Providing gear and staffing 
Broadway shows? Installing hanging 
clusters for permanent installations in 
churches and auditoriums? Yes, all of 
these and more. 

The increased public awareness re- 
garding "good sound," which is fueled 
handily by such cultural developments as 
stereo television and hi -fi contests at au- 
tomobile shows, has helped to open the 
doors in many new areas of sound com- 
panies that specialized only in touring. 

This is a positive development, appar- 
ently, because the touring business itself 
has been anything but predictable 
throughout the past decade. The massive 
capital investments now required to as- 

semble a competitive arena -scale port- 
able sound system require more financial 
security than is often found in the enter- 
tainment business. 

As major companies move into diversi- 
fication, and take advantage of increased 
production budgets for civic events, re- 
gional and state fairs, and multi -media 
shows, openings are then created for 
smaller, streamlined specialty sound 
companies that cater exclusively to the 
musical groups that helped to launch to- 
day's best -known sound reinforcement 
companies. 

The touring music concert scene is cer- 
tainly not dormant; it is perhaps better 
described as being in a state of metamor- 
phosis. For example, the touring busi- 
ness is becoming stratified; that is, differ- 
ent segments of the industry have evolved 
into specialty markets, all with their own 
particular audio requirements. 

The outdoor "rock festival" of 15 years 
ago has blossomed into "mega- events" 
such as Live Aid, Farm Aid and the US 
Festival. Very few sound reinforcement 
contractors are adequately prepared to 
even bid in this market. However, a ple- 

David Scheirman is president of Concert Sound Con- 
sultants, Julian, CA, and RE/P's live- performance con- 
sulting editor. 

thora of other fair -weather concerts are 
apparent in every region of the country, 
providing work for the growing host of 
regional PA companies. Civic- sponsored 
galas such as the Los Angeles Street Scene 
(attracting a million people in one week- 
end annually) and Chicago's Tast of 
Chicago (combining live musical enter- 
tainment with hundreds of food -sampling 
booths) require modern sound systems. 

Other growth areas include the video 
support market segment, in which port- 
able sound systems are required to pro- 
vide audio to accompany large- screen 

Trends that began a decade 
or more ago are now 

shaping up to be 
established patterns in the 

touring -sound field. 
projection at sporting events and the 
like. Promotional tours for new bands on 
the concert club circuit also have their 
own specialized needs. 

In addition, record company dollars 
have once again started to flow in the di- 
rection of production support for new 
artists; portable stage monitor systems 
and house mixing station packages are in 
demand here. 

People. As the options available for 
touring soundmixers and technicians 
continue to grow, different skills are de- 
veloped to incorporate new technolo- 
gies. Many recording engineers are ven- 
turing forth to tackle "The Road," at- 
tempting to translate tape- recorded ef- 
forts into the large -scale acoustical do- 
main; other individuals focus on a certain 
live -sound "style," similar to the tech- 
nique used by a record producer, ex- 
panding a client list by achieving consis- 
tent, repeatable results and making use 
of effects racks that travel with the 
soundmixer, even if the actual sound sys- 
tem is different from night to night. 

Other people perhaps travel with a 

personal stock of high -quality micro- 
phones-fragile studio condensers on the 
road for use with new acoustic music art- 
ists, for example, or a brace of clip -on 
mini -mics to pick up casino showroom 
horn sections. 

Along with increasing skill levels has 
come increased compensation; major 
artists have no qualms about paying top 
dollar for expert soundmixing talent. A 
touring soundman currently based in Los 
Angeles is paid $500 per show to work 
with a well -known jazz guitarist; when at 

home he drives a Ferrari. 
A broad, expanding base of techni- 

cians, however, with major -venue road 
experience makes the job market in- 
creasingly competitive. Many veterans 
who are choosing to stay close to home 
find opportunities on the production 
staffs of theme parks, civic buildings and 
with installation contracting companies. 

Equipment. A glance at a major -ven- 
ue touring sound system will show that 
the hardware packages being put on the 
road are also undergoing changes. The 
double -console phenomenon, whereby a 

sound company sends out separate, aux- 
iliary mixing consoles to service the 
show's opening act, is now quite corn - 
mon. Many companies actually express 
interest in having console technology 
stay at this level, rather than look for- 
ward to the next generation of boards 
that will have to recall capabilities and 
onboard microprocessors to handle 
quick set changes. 

More performers are actually mixing 
portions of the program material on- 
stage themselves. MIDI- patching and on- 
stage submixers help take the burden 
away from the front -of -house position 
which, in some instances with the big- 
gest shows, is actually reaching past the 
100 -input mark. 

Wireless technology continues to im- 
prove, and this ultimately affects the 
touring business dramatically. Not only 
are the artists relying more strongly on 
wireless vocal microphones and guitar, 
bass and saxophone RF units, but this 
technology is being used to feed far -flung 
delay cluster systems at major events. 

Event documentation is becoming in- 
creasingly valuable. The success of 
Bruce Springsteen's live record album 
set, released during last year's Christmas 
season, proved the wisdom of tape re- 
cording various performances. The rec- 
ord gift set would not have existed if far- 
sighted production personnel had not 
taped shows a decade ago. Both audio 
and video recording of live events re- 
quires a significant change in the way 
that sound equipment is set up for an 
event; sophisticated splitting systems, 
isolation transformers and multiple -out- 
put mixing consoles find a ready market. 

Trends that began a decade or more 
ago are now shaping up to be established 
patterns in the touring -sound field. Busi- 
ness strategies, personnel and equipment 
are in a state of flux; rather than being 
rigidly defined, they are all constantly 
changing. This is typically a sign of 
health and growth. 

h 
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Why your next console 
should be as difficult to hear 
as it is easy to operate. 

The studio is more complex 
and less forgiving. 

Electronic production techniques 
using MIDI and SMPTE sync require 
more control than a "wire with gain" 
can provide. But as functions and com- 
ponents accumulate, the console's signal 
path has grown more complex, and its 
audio performance has suffered. On 
analog recordings, higher levels of 
crosstalk, noise and intermodulation 
were an acceptable price for additional 
control. On digital multitrack, hówever, 
these flaws become glaringly obvious. 

Crosstalk blurs the stereo 
image. 

Now that digital recorders have virtu- 
ally eliminated crosstalk, this is an espe- 
cially annoying problem. The AMR 24 
matches the channel separation per- 
formance of digital multitracks because 
it employs balanced buses that eliminate 
crosstalk the same way mic inputs do. 
This radical design approach takes full 
advantage of digital's more coherent 
stereo imaging. 

Balanced buses also eliminate the 
intermodulation that plagues the sound 
of conventional "virtual ground" mix 
amps- The AMR 24's noise floor is eon- 
stant whether you route one input 

to a group, or thirty six. So you can 
concentrate on the music without dis- 
tractions from the mixer, even on 
digital multitrack. 

Features shouldn't degrade 
audio performance. 

Automation widens creative possibili- 
ties - and narrows the margin for con- 
sole error. For example, FET mute 
switches that are "silent" individually 
can produce audible glitches when 
grouped. The AMR 24's carefully con- 
trolled switching time constants elimi- 
nate this problem. 

Every circuit in the AMR 24 has been 
calculated with equally close attention. 
Each stage has at least 22 dB of head- 
room; total dynamic range is over 100 
dB. Even so, unused stages are bypassed 
to produce the shortest effective signal 
path in every operating mode. 

Perhaps the AMR 24 is a product of 
extremist engineering. But as we see it, 
optimum audio performance, not sim- 
ply a revised layout, is what makes a 
console automation - and digital -ready. 

The feel is familiar, the func- 
tions are unprecedented. 

The AMR 24 facilitates innovative pro- 
duction techniques within a classically 
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split configuration. Master Input Status 
switches select mic inputs or line 
returns on all input channels simultane- 
ously. In its mixdown configuration, the 
AMR 24 will handle up to 60 tracks, 
because the 24 Muck Select switch 
changes the monitor returns to line 
returns normalled to your second 24 
track (or to synchronised "virtual 
tracks" from synthesisers and samplers). 
The monitor returns have aux buses, 
solo and mute, plus four bands of EQ 
and long throw faders, so this flexibility 
is achieved with no loss of audio quality. 
For additional effects returns, the 
Fader Reverse function creates an addi- 
tional 24 patch points through the cue 
send faders. 

Imaginative design and uncompromis- 
ing construction give the AMR 24 flexi- 
bility and sonic transparency that 
represent clear achievements: especially 
clear on digital recordings. For all the 
facts on this innovative console, send 
your business card or letterhead to: 

D IDA AMR 24 

Klark -Teknik Electronics Inc., 30B Banfi Plaza North 
Farmingdale, NY 11735 (516) 249 -3660 

V nl[ irl, InW000 ousiness rK., VYnIIIo 
Hounslow, Middlesex, UK TW3 2EB 



Film Sound Today 
By Larry Blake 

The practice of recording stereo sound 
effects for films has become common- 
place in the past 10 years, primarily be- 
cause younger sound editors wanted to 
bring high -quality, fresh sound effects to 
the mix. On a practical level,-too, almost 
all of the top sound editors are "indepen- 
dents" and are not directly connected 
with a studio. Such individuals don't 
have a large sound library to fall back on 
and, instead, have had to record what 
they need when they need it. 

The upside of this dilemma is that the 
large studio libraries contain, for the 
most part, decades -old, tired recordings. 
A friend once described them as "nth 
generation copies of copies. No one 
knows where they came from; they have 
no master." To this day, the libraries of a 
shocking number of sound editorial com- 
panies are comprised of these very same 
nth generation library effects, stored on 
35mm mag. 

In any event, a growing number of 
sound editorial companies are amassing 
large, fresh libraries recorded either on 
EIAJ- format PCM digital or '/4 -inch ana- 
log tape. (A high -quality Dolby -C cassette 
recording on metal tape is good enough 
for most effects, save gunshots and 
thunder, and certainly beats an ancient 
library recording.) 

Only half the battle is won by going 
out and securing high -quality effects; the 
other part comes in with the editing and 
organization of a library. A well- thought- 
out system suited to the needs of the 
users has to be established from the out- 
set, and then must be followed rigidly. 

Probably the best arrangement has the 
tapes organized by subject matter, with 
all of the, say, auto effects, on the same 
rolls. Separate tapes within the auto sec- 
tion might be devoted to maneuvers 
(skids, chirps, peel outs), antiques, sports 
car, hot rods and miscellaneous (doors, 
switches, pedal and shifter movement). 
New recordings are added to the end of a 
given roll, allowing an editor to review 
all cues in a given subject by searching 
through a minimum number of tapes. 

With standard '/4 -inch tape, this meth- 
od can be achieved either by editing the 
original field tapes, or by editing a copy 
and vaulting the original. The trade -off is 
either permanently losing the outtakes 
(no real problem) or going down a tape 
generation, although use of noise reduc- 
tion helps reduce the quality loss. In addi- 
tion, copying provides the added peace 
of mind that the masters are not subject 
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to wear; also, storing them in another 
facility guards against fire and theft. 

With VCR -based digital recordings, of 
course, editing is equivalent to copying. 
Glitch -free editing with consumer digital 
processors is currently not possible with 
standard equipment; this only becomes 
an issue if you edit between cues and not 
within them. Insert editing is yet another 
reason to keep one's fingers crossed for 
R -DAT technology. 

Again, the point to be made here is 
that no matter what the recording or 
storage medium, organizing according to 

A growing number of sound 
editorial companies are 
amassing large, fresh 

sound effects libraries. 

subject matter is a big help. Such a sys- 
tem will pay off when a company goes to 
a digital editing system; access will be 
made more efficient by minimal spread- 
ing out of like effects. The value of this 
would be most evident in the mastering 
of hard disks, optical discs or R -DAT cas- 
settes. If the latter two use a "jukebox" 
changer, and don't dedicate one player 
for each disc /cassette, then keeping 
similar effects together will speed up the 
auditioning process. 

In the Dark Times, prior to the era of 
personal computers, libraries were or- 
ganized either by 3x5 cards or 3 -ring 
binders, and logs inside the tape boxes 
were hand -written or typed. While a 
paper -bound system is quite sufficient 
(albeit slow) for finding specific cues. this 
is just the tip of the iceberg. 

A supervising sound editor must then 
assign the sound to a reel or a scene and 
write out a transfer order. The transfer 
person will then scribble out a label to be 
placed at the head of each effect during 
the 35mm transfer, to assist the assistant 
editor in "breaking down" the effects. 
The key words here, of course, are 
"manual" and "redundant." Neverthe- 
less, this is the way that most of the in- 
dustry works, blissfully ignoring the ob- 
vious advantages of letting a computer 
manage data. 

Good sound -library techniques begin 
with the recordist in the field. Complete 
vocal slates are essential, and the more 
information at the head of the take the 

,better. Also, the recordist should indicate 
on the boxes the date of recording and 
general contents, in addition to the se- 

quence (tape 1 of 3). Recording tail tone 
is helpful to the transfer personnel; if the 
last take is needed, then they won't have 
to wind to the head (assuming tails -out 
storage) to get to the tone. Paper leader 
for '/4 -inch tape aids the transfer person 
in finding cues without having to look at 
the machine. 

The logging sequence is simple: the 
edited tape is assigned roll and cue num- 
bers, grouped according to subject mat- 
ter, and each take is described and cross - 
referenced. If the edited tape is a copy, a 
sensible system would entail storing the 
originals either according to film title or 
recordist name. 

One issue of paramount importance is 
consistency: whatever method a system 
uses to cross -reference the cues, all sim- 
ilar actions must be cross -referenced in 
the same manner. If the effect has a di- 
rect relationship to a specific scene, the 
librarian should note this information in 
the logs. Librarians must also remember 
to frequently solicit opinions from others 
regarding descriptions, and shouldn't 
hesitate to use their imagination. 

Consistency is facilitated by a system 
that sorts on the main description, and 
doesn't require a separate field for cross - 
referencing information. A separate field 
means that the key information must be 
repeated, placing a burden on the data - 
entry personnel to be on their toes. 

You might notice that there has been 
no mention of the purchase of off -the- 
shelf sound libraries, either on '/a -inch 
tape, vinyl LP or CD. I'd rate the ones 
that I've heard no better than good and, 
no, I haven't auditioned any of the re- 
cently released digitally recorded li- 

braries on CD. 
Whatever the quality, there's an un- 

avoidable dilemma here: if the library is 
available to the public, and is worth buy- 
ing, you can bet that a lot of other people 
have it. Owning the same effect as 
dozens of other companies does not, 
shall we say, give one an edge over the 
competition. This applies to any store - 
bought library, analog or digital record- 
ing, or the release medium. These librar- 
ies are perhaps best purchased as a "it's -3 
a.m.- and -I- need -a " safety net. In 
this context, the price (about $50 per CD) 
amounts to cheap insurance, not to men- 
tion that you can obtain a whole library 
for the price of a few days of an effects 
recordist's time. 

In next month's column I will take a 
look at the process of recording sound ef- 
fects, with special attention paid to mi- 
crophone selection. ReiP 
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And more. 

All you could ask of two separate conventional equalizer 
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You're looking at the 
In developing our newest console, we 

invited the engineers, consultants and contrac- 
tors you see here to be a vital part of the mix. 
We asked them what works and what doesn't. 
What they like and don't like. What they want. 
And what they don't want. 

We took this input and combined 
it with our own experience that includes 
nothing less than the development of 
the well -known PM1000 and PM2000. 
The result is an extraordinarily respon- 
sive, reliable, versatile mixing console, 
the PM3000. A console able to meet the 
demands of concert tours, fixed instal- 
lations and broadcast applications by combin- 
ing new technologies and ideas with proven 
Yamaha reliability. 

In designing the PM3000,we considered 
not only where it will be used but also how 

it will be used. That's why the overall size and 
weight of the PM3000 are less than its pred- 
ecessor's. Why the meter bridge height has 
been lowered. And why the 40- channel model 
has a center master configuration. 

Greater control over equalization 
was another important consideration. 
Each input channel has a four -band 
parametric equalizer with a variable 

frequency high pass filter. The 
12áB /octave high pass filter has 

its own in /out switch and its -3dB 
cutoff frequency is sweepable from 
20Hz to 400Hz. This range makes 

it useful in minimizing the effects of low fre- 
quency stage rumble, vocal pops or wind 
noise. This high pass filter is also useful when 
micing high -hats or cymbals, to reduce the 
unwanted pick-up of nearby drums. Each of 

MIX Magazine 1986 
TECAward for 

technical achievement. 
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PM3OOO input channels. 
the four stereo AUX returns also has its own 
two-band sweep -type EQ. 

The PM3000's transparent sound 
quality is achieved by utilizing matched com- 
ponents in its electronic differential input 
stages. Yet it still retains a high degree of sta- 
bility and common mode rejection. For those 
situations where the extra common mode 
rejection of a transformer is needed or where 
total grounding isolation is necessary, the 
optional IT3000 input transformers can be 
installed on a channel- by-channel basis. 

To help accommodate the increased 
number of effects used in the real world today, 
the PM3000 provides eight AUX sends, each 
with level control and pre/off /post switch. 

There are also eight VCA groups. We 
designed and built our own VCAs to insure 
that they would be stable enough to withstand 

Gan, Davis & Assoc (fisnc L to r) Bill Schuermann Antech Labs; Lynn McOnsk y and Alois 
Michael Wichvu' and John Henderson, Little River Band; Ken Fause, Smith, Fa use & Assoc 

the effects of constantly changing environ- 
mental conditions. 

We also incorporated extensive and 
flexible muting capabilities into the PM3000. 
Each input channel has eight mute assign 
switches that permit the channel's on /off 
function to be controlled by the eight master 
mute switches. That means multiple channels 
can be muted or turned on at once, making 
scene changes or punch -ins quick and conven- 
ient. The mute -safe switch on each channel 
guards against inadvertent channel muting, 
if desired. 

While the VCAs allow tremendous lev- 
el control flexibility, conventional group busses 
and faders are provided for routing and signal 
processing purposes. These master faders 
are assignable to our unique mix matrix fea- 
ture, the stereo buss and to the rear panel 
XLR connectors. 

You'll appreciate the convenience of the 
PM3000's extensive cue and solo capability. 
Especially during sound checks. The ability 
to solo one channel while muting all inputs 
except the one being monitored makes sound 
checks a lot easier. 

As previously stated, it was input from 
professionals like the ones you see here that 
enabled us to design a console as impressive 
and versatile as the PM3000. The result of all 
this can be heard at your Yamaha Professional 
Audio Dealer. More complete technical infor- 
mation is available from Yamaha Music 
Corporation, Professional Audio Division, P.O. 
Box 6600, Buena Park, CA 90622. In Canada, 
Yamaha Canada Music Ltd., 135 Milner Ave- 
nue, Scarborough, Ontario M1S 3R1. 
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Living with Technology 
By Stephen St. Croix 

I work out four times a week on free 
weights and in fact, have increased my 
bicep diameter by over 40 %, in the last 
year alone. Combine this amazing feat 
with the fact that I went to Carnegie, and 
that one of my majors was fine art, and 
you would think that I would be the per- 
fect person to handle a light pen. I once 
thought so too, but the bottom line is that 
I simply am not strong enough. Maybe it 
is that Man is not strong enough. 

It is not very natural to spend half a 

day holding your arm out in front of you 
while drawing pictures (or pointing to 
icons) on a 60kV piece of vertical elec- 
tronic paper. If the screen in question 
were horizontally mounted, the situation 
would improve greatly. 

I have tried it; I built a special desk that 
held the monitor at just the right angle 
for me in exactly the right place for my 
right hand, and I was pretty happy for a 
while. But it remains a problem to figure 
out how this idea should be applied so 
that different people of different sizes 
can all feel comfortable with it. 

What has all this got to do with your 
life, you ask? Well, Nancy, as you get 
more of what you ask for -in this case 
power in the studio -you are faced with 
the problem of how to get to this power. 

Equipment already exists today with 
front panels that are not able to do much 
more than power up, and then allow you 
to view a vast world of information and 
power through a tiny frustrating window 
of little LEDs or a pitiful few LCD charac- 
ters. I don't care any more about all the 
cool ways people have found to scroll, 
compress and shift what data there is to 
read; the bottom line is that we are look- 
ing at a world through a keyhole. It is a 
big world, and a very little keyhole. 

Anyway, after you have memorized all 
those secret codes so that you know 
what it means when LEDs 1, 2, and 4 are 
on (and LED 3 is blinking), or you have 
learned what DLYMODFR65 means, you 
then need to figure out how to tell the 
machine that you want less delay, more 
high- frequency rolloff, a little more mod- 
ulation and that you want it all auto - 
panned a little faster to the left when the 
snare comes along. Have fun. No rush; 
it's only studio time. 

Both getting in and out are becoming 
critical problems. Remember how nice it 
was when you got your first scientific cal- 
culator, and it had a shift key? Each but- 
ton could actually do two things -twice 
Stephen St. Croix, RE/P's technology developments 
consulting editor, is president of Lighting Studios and 
Marshall Electronic, Baltimore. 

the power. Then shift became rollover, 
and each button could do three or more 
things. That was even nicer, and we un- 
derstood what was going on because the 
buttons had the alternate functions print- 
ed on all available surfaces. 

But now, this concept has evolved be- 
yond all rationality. Perhaps you have 
one of these very devices that incor- 
porate one of man's truly great encryp- 
tion schemes: "pages." With pages, you 
have the added thrill of any given button 
or knob doing a totally different thing at 
any time, depending on what you told it 

As you get more of what you 
ask for, you are faced with 
the problem of how to get it. 

to do earlier. Just to keep it fun (and be- 
cause you cannot predict what a given 
control is going to do at any given time) 
many controls now have no labels at all, 
or cute labels such as "Knob" or "Con- 
troller." Really: I have equipment with 
those words printed on them. 

Soon, equipment will appear with front 
panels that will not be able to do much 
more than boot. Some sort of interactive 
surface will be needed to coherently and 
efficiently display data, respond to your 
requests and changes, and display the re- 
sults. It was once thought that the light 
pen was the answer. Although they are 
great fun for drawing pictures of your cat 
(as long as you can draw fast), hundreds 
of people out there with huge right arms 
are realizing that this approach may not 
be right for 10 -hour sessions. 

Then came the mouse. Though not as 
good for drawing a cat, a mouse seems to 
be slightly better for pointing to icons. A 
problem with the mouse appears when 
you bring one in to the studio: where do 
you let it roll? It is very hard to find a 
suitable, perfectly horizontal surface 
within reach that does not interfere with 
other devices in today's control rooms. 
This leads us to the track ball, or inverted 
mouse. They work, but people don't 
seem to like to work them, at least not 
outside of video arcades. 

Let's see....touch screens, maybe. The 
technology is still being sorted out: ca- 
pacitive, infrared X/Y scanned and 
others. The current state of affairs allows 
you to point to nice bold boxes, but can- 
not support detailed input such as draw- 
ing. Further, the technology for dealing 
with greasy, smudgy screens left behind 
after a session with service from Taco 
Bell has yet to be addressed. 

The same problem that plagues light 
pens applies to the new touch screens if 
they are used as primary controllers: the 
big burn of arm fatigue. 

What does this leave us? It looks as if 
there is no hope, no answer. It's true; 
there is no hope. No, wait, I'm kidding. 

Let's examine what goes on when we 
look at the screen. We usually know 
what we want, and we are doing one of 
two things: shopping for it or, having 
found it, preparing to push a button or 
draw something. We are constantly mov- 
ing our eyes and heads around as we do 
this, and the key for the technology of 
the future may well lie in that simple fact. 

I have worked with prototypes of ultra- 
sonic and infrared systems that let you 
simply look at a place on the screen and 
push a simple button to enter what you 
see. While still not good enough for 
drawing, I have seen systems that do a 

good job of pointing and selecting. 
1 have also worked with a prototype of 

a system that is simply a cursor control 
mounted on the arms of a chair, where 
your hands would naturally fall. This de- 
sign seemed to work quite well for situa- 
tions where you do not need to enter 
typed data often, and today more and 
more of this type of thing exists. 

Whatever the system that may emerge 
as functional, it has to be one. Only one 
type of system and only one of them in 
each facility. If (here we go again) we 
could standardize on one system, then 
you could buy 10 devices, hook up all 10 

devices to the "master interface" and see 
all and control all through one optimized 
interface. 

Switching software that lets you in- 
stantly slide from one device to another 
might be a good approach to getting at 
everything in the studio where there is 
no room for 10 screens or keyboards. 
You could sit in one chair, right in the 
middle of the stereo image, and stay 
there. No more leaning to the effects 
racks to change something and, with a 
simple audio matrix switcher, no more 
noisy patch cords. 

With standardization like this, you 
need not commit to one monster virtual 
console /effects unit to mix like a king. 
(Of course, this kind of integrated power 
would be available in a monster system, 
but you lose all options such as being 
able to update to the newest toy concept, 
or even to shop around to customize and 
build up your facility to your needs.) 

A dream? Well, yes. But if we don't 
dream it today we aren't going to see it 
tomorrow. Rt P 
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Knowledge is Powet 
The more you know about RAMSA power amps, 

the better they look. Designed 

for stability and reliability,* they 
reflect our knowledge of the 
most demanding applications. - - 
And their graceful overload 

characteristics dramatically im- 

prove apparent headroom. To 

learn more, see your RAMSA 

dealer, or write to 6550 Katella 
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Ramla amplifiers carry a 5-year limited warranty. 
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SPARS On -Line 
By Gary Helmers 

This month I'd like to take a look at the 
life of today's recording and production 
engineer, and offer some suggestions for 
achieving a good income. Obviously, an 
engineer must be talented, technically 
educated and energetic, but how these 
qualities are applied will determine the 
pay scale. The mixer who has a "point" 
on a platinum album will have a better 
hourly return than a PA mixer working 
in a small jazz club. 

Let's create a hypothetical future en- 
gineer called John (or Jane) Mixer. John 
made a decision to enter the audio busi- 
ness -not just the music business. Music 
sessions account for less than 20% of the 
business of audio production. Many en- 
gineers create a narrow future by con- 
centrating only on music sessions and as 
a result, the field is overloaded. 

First, let's explore some of the options 
open to a mixer entering the field. Next, 
I'll discuss ways to improve income once 
the job has been landed. Bear in mind 
that we're documenting a fictional char- 
acter's rise to fame; all aspirants in the 
modern world of audio production must 
find their own particular paths. 

John Mixer had always liked music, 
but earning a good living was his prime 
concern. After an 8 -week education in 
24 -track recording he was ready to take 
on the world. He had a good personality, 
was clever and never argued with any- 
one. He realized that he might not be the 
most talented mixing engineer around, 
and decided on the strong, silent ap- 
proach-to wisely avoid putting his foot 
in his mouth. 

John decided to move to a town with 
high pay scales. From the U.S. Chamber 
of Commerce he discovered which cities 
had the most business in his chosen field, 
and what the relative pay scales were in 
each market. He moved to the city that 
offered the most potential and, because 
living costs were high, took a modest 
apartment. 

Deciding to do some market research 
on his own, John called all the studios in 
town and told them he was writing a 
term paper on the growth of the record- 
ing business. He asked what the studios 
were looking for in new employees and 
what problems the employers had 
encountered. 

Next came the job interviews. His mar- 
ket research came in handy. He was giv- 
en tours of the studios and made a point 
Gary Helmers is the executive director of the Society 
of Professional Audio Recording Studios . 

of remembering everyone's name. As he 
toured each facility, he was friendly with 
everyone and gave the impression that 
he was already fitting in. He was courte- 
ous, and never arrogant. He didn't try to 
show off his knowledge, because he 
didn't really know much at all. 

Now it was time to close a deal with a 
prospective employer. Before the inter- 
viewer had a chance to say there were 
no openings, John mentioned that he 
had some other offers, but that he pre- 
ferred this studio above all others. The 
other studios offered minimum wages, 

All aspirants in the modern 
world of audio production 

must find their own 
particular career paths. 

he explained, but included the chance to 
volunteer on night sessions and learn 
with hands -on experience. John's hones- 
ty about his relative lack of experience 
and his willingness to work were impres- 
sive. The interviewer didn't want an en- 
gineer with such potential to go to the 
competition. He got the job. 

John started working days, and spent 
his nights reading technical manuals and 
helping out wherever he could. Much to 
his surprise, he discovered that some of 
the highest paid engineers were not 
working exclusively on music sessions; 
they were media mixers, film mixers, 
mastering engineers, location recordists, 
video sweeteners, and PA and stage 
monitor mixers. The top people in each 
field were doing quite well. 

Some of these high paying professions 
required union membership. John was 
lucky to be working at a studio that had 
union affiliation for some divisions of its 
business. He informed management that 
he was interested in the union jobs and 
they were delighted. It is often difficult to 
find young engineers willing to take 
gofer jobs in union divisions. To make a 
long story short, John received an ap- 
prentice union card and within three 
years became a journeyman. 

At night, John had continued his self - 
education. He became proficient with 
several consoles. He made friends with a 
number of local bands and assisted in 
their growing careers. His union experi- 
ence in film made him an attractive en- 

gineer for those music clients involved in 
film work. When he had a slow month in 
music mixing, he would take on jobs in 
other fields. 

One day, a big producer needed a mu- 
sic mixer with film experience. While 
working on this new project, John met a 
rock and roll "legend." The combination 
of luck, perseverence and talent boosted 
John into the big league. His percentage 
royalties on popular albums were invest- 
ed wisely, and John also expanded his 
horizons by becoming a producer. 

When interviewed on 60 Minutes, John 
was asked his secret to success. "To 
know your capabilities and use them to 
the fullest," he answered. "Continue 
studying and expanding your 
knowledge. Associate with people who 
are on the move, and be identified as a 
winner. Hang out with losers and you 
will be identified as a loser." 

Although John is a hypothetical en- 
gineer, he is actually a composite charac- 
ter created from a number of successful 
engineers. All of the real people from 
which this character was drawn had a 
passion for working hard on whatever 
project they were involved. They real- 
ized that their name was associated with 
each project, and they made an effort to- 
ward consistent quality. They realized 
the importance of interfacing effectively 
with colleagues and clients. They were 
honest about their shortcomings, asked 
for advice, learned quickly and always 
gave credit where credit was due. 

Perhaps most important of all, good 
engineers know when to sublimate their 
egos. The range of personalities that en- 
gineers encounter is vast, from the hum- 
ble beginner to the arrogant superstar. In 
the studio there is only room for one ego 
at any given time. 

By following these suggestions and de- 
veloping your own personal workstyle, 
you stand a good chance at succeeding in 
this business. There are lots of success 
stories -engineers who have made a fine 
living, enjoying their work and continu- 
ing to do so into their golden years. So, 
to get ahead, work hard and honestly, be 
smart and be recognized as a winner. 

I'd like to thank Murray Allen, presi- 
dent of Universal Recording, Chicago, 
for his help in preparing this column. In 
his long and successful career, Murray 
has been associated with the top names 
in recording, and a number of them owe 
their success to his support and advice. 

RE/P 
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Before ou choose speaker components, 
listen toni 1om Hidley 

It's a good bet that of all the people 
reading this ad, 10 out of 10 know the name 
Tom Hidley. 

One engineer we spoke with called him 
"the best engineer in the world :' Another 
described him, a bit more colorfully, as "pretty 
damn hot :' 

But most of you know him as perhaps the 
foremost studio designer in the world today. 

The reason we bring this up is that the 
speaker components Tom prefers for his clients 
are the ones we make. 

TAD. 

"I WILL USE ONLY TAD, UNLESS A CLIENT 
DEMANDS OTHERWISE" 

In fact, he does more than prefer them. 
Insists Tom, "I will use only TAD, unless a client 
demands otherwise:' 

We, of course, are delighted that Tom feels 
so strongly. But it should also be of more 

than passing interest to you, since you want the 
speaker components you use to be the best. 

And on the subject of "best;'Tom has some 
very definite opinions about TAD. "They are 
the most state -of- the -art, consistent quality pro- 
ducts today. Nothing touches their perform- 
ance, honesty, stability and transient response" 

"NOTHING TOUCHES THEIR 
PERFORMANCE, HONESTY STABILITY AND 

TRANSIENT RESPONSE." 

There are some sound technological rea- 
sons for such enthusiasm. For example, 
we use only pure beryllium diaphragms in our 
compression drivers for high speed sound 
propagation and exceptional efficiency. We al- 
so assemble every component by hand, 
with tolerances as close as a millionth of an 
inch. And we use exhaustive and esoteric 
evaluation techniques -such as the Doppler 
laser and anechoic chamber -every step 
of the way, from original design right through 
to manufacturing. 

"TAD MAKES THE BEST SOUNDING 
COMPONENTS I'VE EVER HEARD" 

But for Tom, that's all frosting on the 
cake. "At the end of the day," he says,"it's what 
comes out of that speaker that determines 
success or failure. No matter what it measures, 
it all comes down to what it sounds like. 
TAD makes the best sounding components I've 

ever heard :' 
If you're in the market for professional 

speaker components, for yourself or a client, we 
hope you'll seriously consider what Tom Hidley 
has to say about TAD. 

And thanks for listening. 

Al Technical 
Audio Devices 

Professional Products Division of Pit onc nicer Electrni ics 1 USA )Inc.. 
5000 Airport Plaza Dr., Long Beach, CA 90815. ( 213) 4205700. 

Photographed at Dolphin Sound, KHNL Channel 13. © 1985 Pioneer Electronics ( USA ) Inc. 
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1.0% as% 
By Mel Lambert, Editor 

For the first time, RE /P presents a detailed breakdown 
of salaries and benefits for management, technical and 

production staff working in the professional audio industry. 

No matter what industry we are 
employed in, all of us exhibit a healthy 
interest in salary levels -not just our 
own, but those of fellow workers and 
others employed in related industries. It 
is therefore somewhat surprising, 
perhaps, that such information has never 
before been available to the professional 
audio industry. 

Welcome to the first RE /P Salary 
Survey, the results of which are 
presented in tabular and graphic form on 
the following pages. 

To make it a little easier to digest'the 
large amounts of interesting data that we 
have gathered, the results from our ques- 
tionnaires have been broken out into 
replies from three main staff categories: 

Company management (president, 
owner, partner, general manager, studio 
manager, etc.) 

Technical and engineering staff (chief 
engineer, maintenance engineer, engi- 
neering manager, etc.) 

Operations and production staff (pro- 
ducer, live -sound engineer, post - 
production engineer, sound editor, staff/ 
independent engineer, mastering engi- 
neer, etc.) 

Respondents within each of these ma- 
jor staff categories have been further 
broken down into sub -categories that 

describe the types of audio-production 
facility or business at which they are 
employed: 

Recording /production studio (both 
fixed and mobile facilities, CD and disk 
mastering, etc.) 

Live -performance environments (con- 
cert sound engineers using temporary 
systems, sound contractors working with 
fixed installations, etc.) 

Radio broadcast production studios 
(station -based and independent audio 
production for radio broadcast facilities, 

Video and TV broadcast production 
studios (independent audio-for -video pro- 
duction and post- production facilities, 
station -based and independent TV audio 
production facilities, etc.) 

Corporate, educational and govern- 
ment audio production studios. 

Film re- recording facilities (in -house 
and independent film sound production 
and post -production companies and 
facilities, etc.) 

Independent engineers and producers. 
Dealers, distributors and rental houses 

for audio recording and production 
equipment and systems. 

The results of our Salary Survey for the 
three job title categories, broken down 
amongst the eight business classifica- 
tions, are tabulated in Tables 1, 2 and 3. 

Note that we asked for answers to the 
following questions: 

Salary level received. 
Level of salary increase during the last 

year. 
Fringe benefits received in the job (in- 

surance, sick leave, pension plan, etc.) 
Years in present job. 
Years in the audio production in- 

dustry. 
Education level attained. 
Age of respondent. 
Union memberships. 
Membership of industry societies and 

trade organizations. 
Attendence of U.S. and overseas trade 

shows. 
The median salaries for each of the 

three job title categories are summarized 
in Table 4. As can be seen from these 
data, the average salary for management 
staff is $34,250; for technical staff it is 
$31,400; and for production staff is is 
$27,500. Table 5 lists the median salary 
increases that respondents received dur- 
ing the past year; as can be seen, the in- 
crease level of between 8% -9% is slightly 
above the inflation level for the same 
period. 

Within all three job categories, the 
highest salaries seem to be paid to people 
employed at unionized facilities (video/ 
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Salary Survey 
RE /P -1987 

Geographical Location: 
New England 
Middle Atlantic 
East North Central 
West North Central 
South Atlantic 
East South Central 
West South Central 
Mountain 
Pacific 
Not given 

Survey 

4.6 
15.5 
13.9 
4.8 

11.8 
5.8 
6.8 
5.9 

30.5 
.4 

Questionnaires mailed: 2,307 
Questionnaires returned: 848 

Response rate: 36.8% 

BREAKDOWN OF RESPONSES BY GEOGRAPHIC LOCATION 

6.8 

111,7111t 

57* 

"It is nice to know that equipment costs 
are coming down, while the quality and 
variety of equipment is up. The little guy 
now stands a chance of sounding good!" 

"Audio formats make purchasing new 
equipment a big gamble. Is 1 -inch 
16-track viable for the next 10 to 15 years 
as a quality alternative for TV audio post, 
or is it just a trend? Show me the equip- 
ment that will help me sell my services 
for the long haul." 

"Career opportunities are limited due to 
the political nature of our business. The 
best bet is be an independent, learn by 
doing and use your imagination." 

Readers Comments 
"The technology changes, but the people 
stay the same. There is still much great 
music being recorded by people who care 
about what they do." 

"It is now a very exciting time in audio; 
technology is changing the field rapidly. 
New opportunities are arising frequently; 
established companies, it seems, must de- 
vote considerable time and energy to these 
changes to stay competitive. I owe RE /P 
a great deal of thanks for helping me stay 
on top of the latest developments." 

"Studio rates are too low compared to 
the amount of money needed to equip a 
typical studio." 

"There is too much corporate control 
and board room politics determining 
where the big -ticket projects are pro- 
duced. And not enough emphasis is placed 
on quality and recognition to the people 
who do produce quality." 

"Advice to entering engineers: Get all the 

training you can in computers, MIDI and 
digital components." 

"The major opportunities are in the areas 
of audio-for -video and film. The major 
problems are copyright and other laws 
keeping pace with technology. Also stan- 
dardization of recording formats." 

continued on page 39 

TV audio production and film re- record- 
ing, for example). It should be noted, 
however, that a large number of inde- 
pendent producers and engineers -60% 
of whom enjoy incomes greater than 
$35,000 -have included themselves 
within the management job category, 
which suggests they might also serve as 
president and /or CEOs of their own in- 
dependent production companies. 

To provide a graphical representation 
of the key data from these three staff 
designations, we have provided Figures 
1 thru 6. These pie charts detail the 
range of salary levels within each 
category, and also provide a breakdown 
of the number of years respondents have 
been employed in the audio production 
industry. Interestingly, the median 
number of years that managers, 

technical and operational /creative staff 
have been working in the pro-audio in- 
dustry is 16.8, 14.0 and 11.9 years, 
respectively, which indicates a pretty 
stable workforce. 

Of the fringe benefits listed by our 
respondents, it would appear that the 
majority of management, technical and 
production staff are receiving paid 
medical, dental and, in some cases, life 
insurance, plus sick leave and paid 
holidays. 

Obviously, we will need to wait 12 

months for these data to provide any 
analytical trends in salary levels 
throughout the pro-audio industry. In the 
meanwhile, however, the results do at 
least demonstrate that most of us are en- 
joying a well -paying position with ade- 
quate fringe and other benefits. 

Methodology 
On Feb. 18, 1987, the marketing re- 

search department of Intertec Publishing 
Corporation, directed by Kate Smith, 
conducted a scientific study on salary in- 
formation of audio professionals. Ques- 
tionnaires were mailed to 2,307 Record- 
ing Engineer /Producer readers on an 
nth basis from our circulation list. 

By March 23, 1987, 848 questionnaires 
had been returned, for a response rate of 
36.8% of those mailed to RE /P readers. 
The data presented in this report are 
based on those responses. 

The purpose of this Salary Survey is to 
provide audio professionals with 
valuable compensation and career infor- 
mation that will help you better evaluate 
your own position and that of your 
subordinates. 
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TABLE 1. - MANAGEMENT STAFF PROFILE 

Recording Live 
Total Studio Sound 

Radio TV and 
Broadcast Video Audio 
Production Production 

CorpJ 
EdJ 

Gov't. 

Film 
Re- 

Recording 

Indep. 
EngJ 
Prod. 

Dealer/ 
Distributor/ 

Rental 
% % % % % % % 

Salary Level 

Less than $15,000 5.4 11.7 3.5 9.6 2.9 - - 5.3 2.2 
$15,000 to $24,999 19.4 18.1 27.6 13.5 34.3 17.4 4.4 15.8 17.8 
$25,000 to $34,999 25.4 16.9 22.3 36.4 17.1 47.8 8.7 15.8 26.7 
$35,000 to $49,999 22.3 26.0 19.0 15.4 17.1 26.1 30.4 26.3 22.2 
$50,000 or more 25.5 26.0 27.6 21.2 25.7 6.5 47.8 36.8 31.1 
No answer 2.0 1.3 - 3.9 2.9 2.2 8.7 - - 

Median = $34,250 $36,450 $33,000 $30,000 $30,000 $30,300 $51,500 $51,700 $36,000 

Received Salary Increase 
During Past Year 53.3 44.2 58.7 42.4 51.4 74.0 47.8 52.7 57.8 

Percent of Increase 

Less than 5% 6.8 5.2 3.5 7.7 8.6 19.6 - - 4.4 
5% to 9% 19.7 10.4 19.0 17.3 17.1 41.3 21.7 21.1 17.8 
10% to 14% 9.9 13.0 12.1 5.8 11.4 6.5 13.0 5.3 8.9 
15% or more 14.4 15.6 24.1 7.7 14.3 2.2 4.4 26.3 20.0 
No answer 2.5 - - 3.9 - 4.4 8.7 - 6.7 

Median = 9.7 12.5 12.9 8.4 10.0 6.9 9.5 15.0 11.9 

Fringe Benefits Received 

Medical insurance (paid) 64.2 53.3 60.3 69.2 65.7 82.6 60.9 36.8 75.6 
Dental insurance (paid) 34.5 26.0 34.5 30.8 25.7 50.0 56.5 31.6 42.2 
Life insurance (paid) 39.4 33.8 34.5 38.5 40.0 50.0 52.2 26.3 44.4 
Sick leave (paid) 47.0 27.3 41.4 59.6 45.7 76.1 69.6 26.3 42.2 
Vacation (paid) 52.1 46.8 50.0 73.1 54.3 73.9 78.3 21.1 15.6 
Holidays (paid) 56.1 35.1 50.0 65.4 54.3 73.9 78.3 26.3 73.3 
Stock purchase plan 10.7 11.7 6.9 11.5 8.6 10.9 17.4 5.3 13.3 
Savings plan 10.7 7.8 5.2 7.7 14.3 10.9 21.7 15.8 15.6 
Pension plan 28.5 19.5 29.3 23.1 28.6 54.4 34.8 26.3 20.0 
Compensation deferment plan 5.9 - 8.6 5.8 5.7 10.9 13.0 5.3 4.4 
Bonus 22.5 22.1 20.7 34.6 25.7 10.9 26.1 10.5 24.4 
Trade show /convention! 

seminar expenses (paid) 35.2 9.1 32.8 36.5 37.1 43.5 52.2 15.8 71.1 
Tuition refund plan 18.6 24.7 13.8 21.2 11.4 30.4 17.4 5.3 11.1 
Automobile furnished 23.9 20.8 24.1 36.5 28.6 8.7 21.7 15.8 31.1 
None 20.0 32.5 27.6 13.5 17.1 4.4 17.4 47.4 4.4 

Years in Present Job 

1 or 2 16.9 13.0 13.8 17.3 17.1 13.0 30.4 5.3 28.9 
3 or 4 16.9 14.3 10.3 17.3 20.0 17.4 8.7 21.1 28.9 
5 to 9 26.7 32.4 27.6 32.7 31.4 19.6 17.4 31.4 15.6 
10 to 14 16.9 10.4 27.6 13.5 22.9 21.7 8.7 21.1 11.1 
15 or more 22.0 28.6 20.7 19.2 8.6 28.3 34.8 21.1 13.3 
No answer .6 1.3 - - - - - _ 2.2 

Median = 8.0 8.4 9.7 7.4 7.1 10.0 8.2 8.8 4.4 

Years in Professional 
Audio Industry 

Less than 5 5.9 9.1 1.7 3.9 5.7 2.2 4.4 10.5 11.1 
5 to 9 13.5 13.0 13.8 21.2 20.0 10.9 - 5.3 13.3 
10 to 14 24.5 16.9 20.7 28.8 20.0 28.1 26.1 26.3 35.6 
15 to 24 32.4 39.0 39.7 17.3 42.8 17.4 43.4 52.6 22.2 
25 or more 22.0 20.7 22.4 28.8 8.6 37.0 26.1 5.3 15.6 
No answer 1.7 1.3 1.7 - 2.9 4.4 - - 2.2 

Median = 16.6 17.7 18.3 14.4 15.7 18.8 19.5 16.5 13.5 

Education 

High school 14.4 15.6 13.8 26.9 11.4 2.2 8.7 15.8. 15.6 
Two years of college 27.0 39.0 25.9 25.0 20.0 17.4 43.5 15.8 22.2 
Four years of college 31.0 27.3 31.0 30.8 37.1 21.7 13.0 36.9 48.9 
Postgraduate college 22.5 15.6 20.7 15.4 22.9 58.7 30.4 10.5 11.1 
Music school 9.6 15.6 10.3 7.7 - 19.6 - 15.8 - 
Voc/tech school 13.2 13.0 22.4 21.2 14.3 2.2 4.4 5.3 11.1 
Armed service school 6.5 9.1 6.9 5.8 2.9 8.7 13.0 5.3 - 
No answer 2.5 1.3 1.7 - 8.6 - 4.4 15.8 - 

Company is Unionized 13.5 10.4 13.8 36.4 20.0 26.1 21.7 10.5 4.4 
Reader Is a member 8.7 6.5 12.1 27.3 11.5 13.0 13.0 10.5 2.2 

Union 

IATSE 5.9 3.9 8.6 - 5.7 13.0 8.6 10.5 2.2 
IBEW .9 - 1.7 - 2.9 - - - 2.2 
NABET .6 1.3 1.7 - - - - - - 
Other 3.9 5.2 1.7 27.3 2.9 10.9 - - 2.2 
No answer 1.4 2.6 1.7 - - 2.2 4.4 - - 

'Management staff: president, owner, partner, vice president, general manager. I 
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ave goodbye to one -color sound 

i 

r 
wrisontia 

LII1L ¡IILJIJIIIU 

he full -color sound of the ESQ -1 Digital Wave 
Synthesizer makes other synths sound ... well ... 

black and white by comparison. 

After all, a broad pallette of sound is your first criter- 
ion for a synthesizer. And the major international 
music magazines who've reviewed the ESQ -1 seem 
to agree. 

The tone colors possible with 3 digital wave oscilla- 
tors, 4 envelopes, 4 DCA's, 3 LFO's and 15 routable 
modulation sources for each ESQ -1 voice impressed 
KEYBOARD magazine's Jim Aikin. "The ESQ's voice 
offers far more than what you'll find on a typical 
synthesizer -even on some instruments costing twice 
as much ". 

In somewhat colorful comparative terms, Peter Menga- 
ziol of GUITAR WORLD wrote, "The ESQ -l's sound 
combines the flexibility and analog warmth of the 
Oberheim Matrix -6, the crisp ringing tones of a DX -7, 

the realism of a sampler, the lushness of a Korg 
DW -8000 and polytimbral capacity of the Casio CZ -1 ". 

There are hundreds of ESQ tone 
colors available on cartridge, 
cassette and disk And 
now, each ESQ-1 
includes an 
Ensoniq Voice -80 
Program Cartridge. 
Added to the 40 
internal programs, that's 
120 great keyboard, acous- 
tic, electronic, percussive 
and special effect sounds 
right out of the box. 

i 

MUSIC TECHNOLOGY's Paul Wiffen had a great time 
mixing colors with the ESQ -l's 32 on -board wave- 
forms and 3 oscillators per voice. "After a few minutes 
of twiddling, you can discover that, for example, an 
analog waveform can make the piano waveform sound 
more authentic, or that a sampled bass waveform can 
be the basis for a great synth sound. Fascinating stuff!" 

Even though its flexibility is unmatched in its class, 
creating sounds on the ESQ -1 is simple and intuitive. 
Mix a little blue bass with some bright red vocal and 
pink noise and get a nice deep purple tone color. 

But there's one color you won't need a lot of to get 
your hands on an ESQ -1 - long green. The ESQ -1 

retails for just S1395US. 

There are sound librarian programs for the ESQ and 
most personal computers, so you can save and sort 
your creations quickly and easily. If you'd rather just 
plug it in and play, there are hundreds of ESQ sounds 
on ROM cartridges, cassettes and disks available from 
Ensoniq and a host of others. 

The easiest way to see the possibilities for yourself is 

to follow the wave to your authorized Ensoniq dealer 
for a complete full -color demonstration. 

(ensonia 
For more information write: Department R 

ENSONIO Corp. 155 Great Valley Parkway. Malvern. PA 19355 O Canada' 6969 

Trans Canada Hwy., Suite 123. St. Laurent, Oue. H4T we O ENSONIO Europe BV. 

Domplein 1. 3512 JC Utrecht, Holland O Australia: Electric Factory, 188 Plenty Rd 

Preston, Vic. 3072 

All quotes used by permission ESO -1. Oberheim Mato -6. Korg and Casio are trademarks of ENSONIO Corp. ECC Development Corp., Korg USA and Casio. Inc. respectively. 
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TABLE 1.- MANAGEMENT 

Recording Live 
Studio Sound 

STAFF PROFILE ...continued 

Total 

Radio TV and 
Broadcast Video Audio 
Production Production 

Corp./ 
EdJ 

Gov't. 

Film 
Re- 

Recording 

indep. 
Eng./ 
Prod. 

Dealer/ 
Distributor/ 

Rental 
o/u % % % % % % % % 

Trade Shows Attended 

AES- United States 45.6 54.6 51.7 13.5 34.3 47.8 43.5 26.3 75.6 NAB 34.7 16.9 27.6 46.2 45.7 26.1 34.8 31.6 62.2 SMPTE 21.7 16.9 17.2 5.8 28.6 23.9 43.5 15.8 37.8 NAMM- Summer 14.4 10.4 19.0 3.9 11.4 10.9 4.4 15.8 37.8 NAMM - Winter 12.7 9.1 19.0 - 8.6 2.2 - 21.1 42.2 NSCA 4.8 10.3 - 2.9 2.2 - 20.0 AES- Europe 3.1 - 6.9 - 2.9 2.2 4.4 - 8.9 APRS 1.1 2.6 - - - 2.2 - - 2.2 Other 10.1 2.6 5.2 13.5 17.1 10.9 13.0 10.5 17.8 None 27.0 33.8 29.3 38.5 17.1 28.3 30.4 21.1 6.7 

Geographical Location 

New England 3.7 3.9 3.5 1.9 - 10.9 - 5.3 2.2 Middle Atlantic 13.2 22.0 3.5 9.6 17.1 15.2 13.0 15.8 8.9 East North Central 15.1 11.7 12.1 13.5 11.4 19.5 17.4 26.3 20.0 West North Central 5.1 2.6 6.9 9.6 5.7 6.5 - 5.3 2.2 South Atlantic 12.1 14.3 10.3 13.5 14.3 15.2 13.0 10.5 4.4 East South Central 5.4 7.8 1.7 11.5 2.9 4.4 - - 6.7 
West South Central 8.7 5.2 6.9 17.3 8.6 15.2 - 5.3 6.7 Mountain 5.1 6.5 8.6 9.6 2.9 2.2 - - 2.2 Pacific 31.0 26.0 44.8 13.5 37.1 10.9 52.2 31.5 46.7 No answer .6 - 1.7 - - - 4.4 - - 

Society/Organization 
Membership 

AES 31.6 37.7 41.4 5.8 20.0 43.5 34.8 10.5 42.2 SMPTE 15.5 11.7 17.2 5.8 22.9 17.4 26.1 10.5 20.0 NAB 14.7 5.2 10.3 46.2 8.6 6.5 13.0 5.3 17.8 NAMM 5.9 6.5 12.1 1.9 - 2.2 - 5.3 13.3 SPARS 5.6 9.1 5.2 - 2.9 8.7 8.7 5.3 4.4 NSCA 2.8 - 12.1 - - - - - 6.7 APRS 1.1 1.3 - 1.9 - - 4.4 5.3 IMA 1.1 - 1.7 - - 2.2 4.4 5.3 MMA .3 - - - - 2.2 - - - Other 20.6 14.3 22.4 26.9 14.3 26.1 26.1 15.8 20.0 None 38.6 41.6 34.5 38.5 48.6 37.0 26.1 42.1 37.8 

Age 

Under 25 3.4 6.5 3.5 3.9 2.9 - 4.4 25 to 34 33.5 31.1 39.6 42.2 28.6 23.9 21.7 21.1 44.5 35 to 44 32.4 28.6 31.0 23.1 48.5 37.0 30.5 42.0 31.1 45 to 54 16.9 19.5 13.8 13.5 14.3 23.9 8.7 21.1 17.8 55 or more 11.3 11.7 10.4 17.3 - 15.2 34.7 - 2.2 No answer 2.5 2.6 1.7 - 5.7 - 4.4 15.8 - 
Median = 38.7 38.9 36.9 36.7 38.2 42.1 43.6 37.5 35.4 

Figure J. Years in professional audio indus- 
try for management staff 

no 
answer 

1.7% 

15 to 24 
years 
32.4% 

<5 
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5 to 9 
years 
13.5% 
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THE BLUE CHIPS. 

While trendy audio 
products come and go, certain ones are 
timeless. Their true value is appreciated more 
year after year. 

Orban's "Blue Chips" are proven, consistent performers that fulfill a wide 
variety of essential production and system requirements in top facilities worldwide . 

622B Parametric Equalizer: The standard by which all others are judged. 
Sonically and musically pleasing. Can be used as combination 4 -band EQ and 
notch filter. A real job saver. 

672A1674A Graphic Parametric Equalizers "The Paracrossalizer ": Combines 
eight bands of parametric EQ with tunable high and lowpass filters. A uniquely 
versatile production tool. Also quickly becoming the smart choice for room and 
system tuning because it eliminates ringing and phase shift problems. Can be used 
as full electronic crossover plus EQ in one cost-effective package. 

536A Dynamic Sibilance Controller: Around the world, Orban de- essers are the 
salvation of vocal sessions. Quick set up and easy operation. 

422A/424A Gated Compressor /Limiter /De -Esser "The Studio Optimod ": The 
most flexible, cost -effective level control system available. Orban compressors are 
known and appreciated for their smoothness. No pumping, no breathing; they work 
for you, not against you in tough applications. 

412A/414A Compressor /Limiter- Transparent level control delivers the punch 
without the bruise. Very cost -effective. Ideal for installations and reinforcement work. 

245F Stereo Synthesizer Magical stereo effects from mono synths, drum 
machines, or any mono source. Perfect for 

extending capability of smaller for- 
mat multi -track systems -the 5th, 
9th, 17th, or 25th track. Inexpensive. 

Orban also manufactures the 
reliable 111B Dual Spring Reverb as 
well as attractive acrylic security 
covers which fit all standard 19" 
rack mount products. 

Orban Associates Inc. 
645 Bryant St. San Francisco, CA 94107 
(415) 957 -1067 Telex: 17 -1480 

Circle (17) on Rapid Facts Card 
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Post production is a race against time. 

If you work with equipment that 
slows you down, the competition will 
pass you by. 

So you'll be glad to know that 
Tascam's engineers have created the 
very first racing machine for audio 
post production. 

Introducing the 
24 -track Tascam ATR -80 
Recorder /Reproducer. 

Our nev, machine is built for 
speed. The kind of speed that makes 
posting a lot more productive. 

To start off, Tascam's exclusive 

samarium cobalt motors enable the 
ATR -80 to shuttle up to 380IPS. So you'll 
never again have to wait for the audio - 
tape to catch up with the videotape. 

You'll save editing time, too, 
because unlike other audio recorders, 
the ATR -80 allows edit previews. 

Which means no more retakes. 
And no more punch -in problems. 

In an engineering first, we devised a 
set of microprocessors that makes 
editing gapless and seamless. Your 
edits will be perfectly transparent, as 
well as surprisingly quick. 

A 32-track version attic ATR -80 will he available soon. Do b SR is a trademark of Dolby Laboratories Licensing Corp. 

Overdrive for Overdubs. 
You can accelerate your overdub- 

bing, thanks to the lead we've taken in 
head design. 

The ATR -80's uniformly respon- 
sive heads allow you to make final 
EQing decisions right in the Sync 
Mode, without having to rewind and 
check the sound from the Repro head. 

Our heads also give you crosstalk 
rejection that beats most others. So 
you can use the track next to time code 
for music, instead of wasting it as a 
guard band. 



And now there's a faster way to finish. 

TASCAM 

III: 

Quicker editing and overdubbing 
would ordinarily be enough to distin- 
guish a new machine. But the ATR -80 
doesn't stop there. 

For instance, it interfaces instantly 
with any existing noise reduction 
system (including Dolby SR). And it 
accepts 14" reels, so you can work 
non -stop with an hour's worth of tape. 

Faster in the Long Run. 
We even built speed into the 

ATR -80's maintenance systems: you 
can replace its modular power supply 
in just minutes if anything goes wrong. 

Of course, that's very unlikely. Be- 
cause like every Tascam component, the 
ATR-80's power supply has been built 
to the industry's most rigorous standards. 
And designed with the benefits of 30 
years' experience and field- testing. 

We're so confident of our quality, in 
fact, that we'll come to your studio 
and give the ATR -80 a complete check- 
up. While it's still under warranty. 

So call us for the Tascam ATR -80 
dealer nearest you. Then look one over 
and start it up. 

You'll finish in the money. 

-i' 

TASCAM 
= 14N7lEAC Corp.rauon ot Amer Iriç:.q h H. ..ul. .H ü*P 1 i:I? i 726 n}i li 
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TABLE 2.- TECHNICAL STAFF PROFILE 

Total 
Recording 

Studio 
Live 

Sound 

- 
70.0 
10.0 
- 

20.0 - 
$21,650 

Radio 
Broadcast 
Production 

10.2 
34.7 
38.8 
14.3 
2.0 - 

$26,550 

TV and 
Video Audio 
Production 

Corp./ 
Ed./ 

Gov't. 

Film 
Re- 

Recording 

indep. 
EngJ 
Prod. 

Dealer/ 
Distributor/ 

Rental 

Salary Level 

Less than $15,000 
$15,000 to $24,999 
$25,000 to $34,999 
$35,000 to $49,999 
$50,000 or more 
No answer 

Median = 

3.7 
24.3 
32.7 
22.0 
17.3 - 

$31,400 

15.8 
31.6 
36.8 - 
15.8 - 

$24,500 

- 
11.1 
33.3 
27.8 
27.8 - 

$37,500 

- 
42.9 
40.0 
11.4 
5.7 - 

$26,800 

- 
4.4 

21.7 
30.4 
43.5 - 

$46,300 

NA 
NA 
NA 
NA 
NA - 
NA 

- 
2.6 

30.8 
43.5 
23.1 - 

$38,600 

Received Salary Increase 
During Past Year 67.3 57.9 60.0 55.1 77.9 68.7 52.3 NA 87.3 

Percent of Increase 

Less than 5% 17.3 5.3 10.0 14.3 27.8 22.9 4.4 NA 23.1 
5% to 9% 29.4 26.3 30.0 28.6 30.6 34.3 8.7 NA 38.5 
10% to 14% 10.8 15.8 - 10.2 5.6 8.6 26.1 NA 7.7 
15% or more 8.9 10.5 20.0 2.0 11.1 2.9 8.7 NA 18.0 
No answer .9 - - - 2.8 - 4.4 NA - 

Median = 7.7 9.5 8.4 7.3 6.6 6.7 12.1 NA 7.7 

Fringe Benefits Received 

Medical insurance (paid) 79.9 79.0 70.0 71.4 91.7 80.0 73.9 NA 87.2 
Dental insurance (paid) 50.5 31.6 40.0 34.7 63.9 62.9 43.5 NA 61.5 
Life insurance (paid) 56.1 47.4 30.0 55.1 72.2 57.1 43.5 NA 59.0 
Sick leave (paid) 75.2 57.9 60.0 75.5 80.6 82.9 56.5 NA 87.2 
Vacation (paid) 88.8 79.0 70.0 87.8 100.0 88.6 82.6 NA 94.9 
Holidays (paid) 83.2 63.2 60.0 81.6 97.2 85.7 78.3 NA 89.7 
Stock purchase plan 15.0 10.5 20.0 6.1 27.8 5.7 4.4 NA 28.2 
Savings plan 18.2 15.8 10.0 10.2 38.9 11.4 - NA 25.6 
Pension plan 46.3 21.1 20.0 42.9 55.6 62.9 43.5 NA 48.7 
Compensation deferment plan 6.1 - 10.0 6.1 5.6 8.6 - NA 7.7 
Bonus 18.7 15.8 20.0 24.5 8.3 8.6 26.1 NA 28.2 
Trade show /convention/ 

seminar expenses (paid) 44.4 31.6 30.0 36.7 47.2 40.0 39.1 NA 66.7 
Tuition refund plan 31.8 15.8 30.0 22.5 36.1 45.7 13.0 NA 46.2 
Automobile furnished 9.4 5.3 - 12.2 16.7 5.7 - NA 12.8 
None 2.8 5.3 10.0 2.0 - 2.9 - NA 2.6 

Years in Present Job 

1 or 2 24.8 31.6 50.0 20.4 16.7 20.0 17.4 NA 35.9 
3 or 4 18.2 10.5 10.0 20.4 16.7 25.6 13.0 NA 20.5 
5 to 9 29.9 26.3 - 30.7 38.8 22.9 39.2 NA 33.3 
10 to 14 11.2 15.8 20.0 16.3 8.3 5.7 17.4 NA - 
15 or more 15.0 10.5 20.0 12.2 19.5 22.9 13.0 NA 10.3 
No answer .9 5.3 - - - 2.9 - NA - 

Median = 6.1 6.0 3.0 6.5 7.2 5.7 7.5 NA 4.4 

Years in Professional 
Audio industry 

Less than 5 9.4 21.1 10.0 2.0 2.8 14.3 - NA 20.5 
5 to 9 16.8 10.5 30.0 22.5 8.3 20.0 17.4 NA 15.4 
10 to 14 28.4 42.1 30.0 34.6 30.6 31.4 34.8 NA 7.7 
15 to 24 24.8 26.3 20.0 22.5 30.6 5.7 21.7 NA 38.5 
25 or more 18.7 - 10.0 18.4 27.7 22.9 26.1 NA 12.8 
No answer 1.9 - - - - 5.7 - NA 5.1 

Median = 14.0 12.2 11.7 13.7 17.7 12.1 14.7 NA 16.0 

Education 

High school 14.5 21.1 60.0 12.2 22.2 5.7 8.7 NA. 5.1 
Two years of college 35.1 36.8 10.0 34.7 44.4 31.4 47.8 NA 25.6 
Four years of college 31.8 42.1 30.0 36.7 27.8 37.1 8.7 NA 35.9 
Post -graduate college 10.3 - - 4.1 2.8 11.4 13.0 NA 30.8 
Music school 6.1 10.5 20.0 - 2.8 5.7 4.4 NA 10.2 
Voc /tech school 24.3 31.6 30.0 28.6 27.8 20.0 26.1 NA 12.8 
Armed service school 7.9 10.5 10.0 14.3 8.3 5.7 4.4 NA 2.6 
No answer 3.3 - - 4.1 - 2.9 13.0 NA 2.6 

Company is Unionized 21.5 10.6 10.0 18.4 33.3 28.6 43.5 NA 5.1 

Reader is a member 13.6 5.3 - 12.2 25.0 11.4 39.1 NA 2.6 

Union 

IATSE 6.5 5.3 - - 11.1 - 39.1 NA - 
IBEW 2.3 - - 6.1 5.6 - - NA - 
NABET 1.9 - - 4.1 5.6 - - NA - 
Other 3.2 - - 4.1 - 11.4 - NA 2 6 
No answer .5 - - - 2.8 - - NA 
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°SWITCHCRAFT, 1987 

DURABILITY 
Successful long- distance runners 
have what it takes to go all the 
way -and finish ahead of the pack. 
The equipment you depend on 
requires that same kind of stamina 
to keep your performance levels 
high, decibel- after -decibel, time - 
after -time. That's why you'll 
appreciate our quality -controlled, 
state -of- the -art audio components 
that won't fall short of your 
expectations or cut short your 
sessions. 

Connectors, jacks, plugs, power 
cords or patch panels, our durable 
40 -year reputation with audio 
engineers is on the line with every 
master, every mix. Behind the lines, 
our backup team of support 
engineers is on call to answer your 
technical questions and help you 
make the right choice every time. 

No wonder thousands of your 
fellow professionals around the 
world keep specifying our ruggedly 
reliable standard and subminiature 

i'l:t,Y1'.__... -........ 

--------- w .. 

parts, no matter what system 
they're installing. It's not surprising 
their word -of -mouth referrals have 
helped keep us in the forefront of 
your highly demanding industry. 

If you're looking for marathon 
performers with the guts to keep 
going strong, look over our latest 
literature. You'll find it loaded with 
audio components of enduring 
value. 

r 
Send me information on your quality 
components: 

Please have a representative contact me. 
Please send me your General Line Catalog 
covering the complete Switchcraft line. 

My area(s) of interest is: 

Switches Connectors Jacks /Plugs 
Power Cords EAC Receptacles 
Patch Panels Molded Cable Assemblies 
My application is Current 
Future (date) 

Name 

Company Title 

Address 

City State _ Zio 

Telephone ( 

Mail To: Marketing Communications Dept., 
Switchcraft, Inc. 
5555 N. Elston Ave., 

LChlcago, IL 60630 

Circle (31) on Rapid Facts Card 

R64371 

Suvitchcraft 
A Raytheon Company 

5555 N. Elston Ave. 
Chicago, IL 60630 
(312) 792-2700 



TABLE 2. - TECHNICAL STAFF PROFILE ...continued 

Total 
Recording 

Studio 
Live 

Sound 

Radio TV and 
Broadcast Video Audio 
Production Production 

Corp./ 
EdJ 

Gov't. 

Film 
9e- 

Recording 

indep. 
EngJ 
Prod. 

Dealer! 
Distributor! 

Rental 
°fo % % % % % % 

Trade Shows Attended 

AES- United States 41.1 68.4 30.0 14.3 33.3 28.6 78.3 NA 61.5 
NAB 41.1 31.6 10.0 57.1 69.4 28.6 39.1 NA 20.5 
SMPTE 23.8 36.8 - 4.1 41.7 14.3 52.2 NA 23.1 
NAMM -Summer 8.9 5.3 10.0 - 2.8 5.7 - NA 35.9 
NAMM - Winter 5.6 5.3 - - - - 8.7 NA 23.1 
AES- Europe 1.9 - - - - - 4.4 NA 5.1 
NSCA .9 - - - - - - NA 5.1 
Other 5.6 5.3 10.0 12.2 - 11.4 - NA - 
None 21.5 10.5 50.0 26.5 16.7 37.1 4.4 NA 10.3 

Geographical Location 

New England 3.7 5.3 - 6.1 2.8 2.9 - NA 5.1 
Middle Atlantic 17.3 36.6 20.0 14.3 19.5 14.3 26.1 NA 7.7 
East North Central 15.9 21.1 20.0 26.5 11.1 11.4 - NA 18.0 
West North Central 7.5 5.3 - 10.2 8.3 8.6 - NA 7.7 
South Atlantic 8.9 5.3 10.0 6.1 8.3 22.9 8.7 NA 2.6 
East South Central 4.7 5.3 10.0 4.1 8.3 - - NA 5.1 
West South Central 6.1 5.3 10.0 8.2 5.6 11.4 - NA 2.6 
Mountain 5.6 - - 10.2 11.1 5.7 - NA 2.6 
Pacific 30.3 15.8 30.0 14.3 25.0 22.8 65.2 NA 48.6 

SocletylOrga n iza tlon 
Membership 

AES 30.8 47.4 20.0 14.3 16.7 25.7 47.8 NA 56.4 
NAB 14.5 5.3 10.0 32.7 25.0 2.9 - NA 7.7 
SMPTE 12.2 15.8 - 2.0 27.8 11.4 34.8 NA - 
NAMM 1.9 - - - - - - NA 10.3 
SPARS 1.4 5.3 - - - - 4.4 NA 2.8 
IMA .9 - - - - - - NA 5.1 
MMA .9 - - - - - - NA 5.1 
Other 31.3 31.6 10.0 42.9 38.9 22.9 13.0 NA 35.9 
None 33.6 21.1 60.0 34.7 25.0 48.6 26.1 NA 25.6 

Age 

Under 25 3.3 15.8 20.0 2.0 - 2.9 - NA - 
25 to 34 39.7 57.8 40.0 40.8 36.1 40.0 13.0 NA 51.3 
35 to 44 32.7 21.1 30.0 34.7 38.9 25.6 47.9 NA 25.6 
45 to 54 14.5 5.3 - 14.3 16.7 22.9 8.7 NA 15.4 
55 or more 6.5 - 10.0 4.1 8.3 5.7 17.4 NA 5.1 
No answer 3.3 - - 4.1 - 2.9 13.0 NA 2.6 

Median = 36.6 30.9 32.5 36.5 38.6 37.2 41.4 NA 34.5 

Figure 3. Years in professional audio indus- 
try for technical staff. 

15 to 24 
years 
24.8% 
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Figure 4. Salary level for technical staff. 

$35k to 50k 
22.0% 

3.7 °% 



New Carver Amps 
for permanent 

instaLLation, studio, 
and concert use. 

PM-175 and PM-350. 
NOW THAT THE CARVER PM-1.51S PROFESSIONALLY SUCCESSFUL, 

IT'S STARTED A FAMILY. INTRODUCING THE NEW CARVER PM -175 
AND PM -350. 

Month after month on demanding tours like Bruce Spring - 
steen's and Michael Jackson's, night after night in sweltering 
bars and clubs, the Carver PM -1.5 has proven itself. Now there 
are two more Carver Professional Amplifiers which deliver 
equally high performance and sound quality - plus some re- 
markable new features that can make your life even easier. 

SERIOUS OUTPUT. The new PM -175 delivers 250 watts RMS per 
channel into 4 ohms. As much as 500 watts RMS into 8 ohms 
bridged mode. The larger PM -350 is rated at 450 watts per 
channel into 4 ohms. Up to a whopping 900 watts in 8 ohm 
bridged mode. Both with less than 0.5% THD full bandwidth at 
any level right up to clipping. Plus 2 ohm capability as well. 

SERIOUS PROTECTION. Like the PM -1.5, both new amplifiers have 
no less than five special protection circuits including sophisti- 
cated fault interruption against dead shorts, non -musical high 
frequency, and DC offset 
protection, as well as low 
level internal power supply 
fault and thermal overload 
safeguards. The result is an 
amplifier which is kind to 
your expensive drivers as 
well as to itself. 
OUTBOARD GOES INBOARD. 
Each PM -175 and PM -350 
has an internal circuit card 
bay which accepts Carver's 
new plug -in signal process- 

ing modules. Soon to be available is an electronic, prpgram- 
mable 2 -way stereo crossover, with 24 dB per octave Linkwitz- 
Reilly phase -aligned circuitry, a built -in adjustable high -end 
limiter and balanced outputs. And mcre modules will be avail- 
able in The near future to further help you streamline your system. 

PRO FROM CONCEPTION. The PM -175 and PM -350 inherited their 
father's best features. Including slow startup and input muting to 
eliminate turn -on current surge, 11- detent level controls, phone 
jacks, power, signal, clipping and protection indicators as well 
as balanced XLR input connectors. In a bridged mode, both 
amplifiers will drive 70 -volt lines without the need for external 
transformers. 
MEET THE FAMILY AT YOUR CARVER DEALER. All remarkable Carver 
Professional Amplifiers await your own unique applications. Hear 
their accuracy and appreciate their performance soon. 
SPECIFICATIONS: CARVER PM -175 Power: 8 ohms. 175 w /channel 20 -20kHz both channels driven 
wdh no more t rae 

0)1.1771%s 

THDW4/ ohns. 250 w /channel 20 -20kHz both channels driven with no more 
than 0.5% THD. 2 300 channel 20 -2okHZ both channels driven with no more than 0.5% THD. 

Bridgging: 500 watts into 8 ohms; 400 watts into 16 ohms THD -IeSs than 0.5% at any power level from 
20 mW fo clipping. IM D.stortion less than 0.1 %SMPTE. Frequency Bandwidth: 5 rms.Hz. Gain: 29 

dB. Input Sensitivity: 1.5 V rms. Damping: 
200 at 1 kHz. Slew rate: 25V/ micro second. 
Noise: Better than 115 dB below 175 watts 
A-wei hted. Inputs: Balanced to ground. XLR 
or IRS phone lacks. Input Impedance: 15k 
ohm each leg. Compatible with 25V and 70V 
systems. 19 "W x 3.5 "H x 11.56 "D 
SPECIFICATIONS: CARVER PM-350 Power: 
8 ohms. 350 w /channel 20 -20kHz both 
channels driven with no more than 0.5% 
THD. 4 ohms. 450 w /channel 20 -20kHz 
both channels driven with no more than 
0.5% THD. 2 ohms 450 w /channel 20 -20kHz 
both channels driven with no more than 0.5% 
THD. Bridging: 900 watts into 8 ohms: 750 
watts into 16 ohms. THD-less than 0.5% at 
any power level from 20 mW to clipping. IM 
Distortion less than 0.1% SMPTE. Frequency 
Bandwidth: 5Hz- 80kHz. Gain: 31 dB. Input 
Sensitivity: 1.5 V rms. Damping: 200 at 
1 kHz. Slew rate: 25V /micro second. Noise: 
Better than 115 dB below 350 watts. 
A- weighted. Inputs: Balanced to ground. XLR 
or TRs phone tacks. Input Impedance: 15k 
ohm each leg. Compatible with 25V and 70V 
systems. 19W x 3.5 "H x 11.56'D 

Powerful Reliable Versatile Stackable Rugged Easy to Install 
Compact Lightweight Cool Operation Bridgeable Quiet 

Affordable Multi- Function Protection Superb Sound 

PO Box 1237. Lynnwood, WA 98046 

POWERFUL MUSICAI. 

Circle 120) cn Rapid Facts Card 

ACCURATE 

evolution 
Distributed in Canada by technology 



TABLE 3.- PRODUCTION 

Recording 
Total Studio 

STAFF PROFILE 

Dealer/ 
Distributor/ 

Rental 
Live 

Sound 

Radio TV and 
Broadcast Video Audio 
Production Production 

Corp./ 
Ed./ 

Gov't. 

Film 
Re- 

Recording 

Indep. 
Eng./ 
Prod. 

% % % % % % % % % 

Salary Level 

Less than $15,000 9.7 13.8 11.9 21.4 6.9 - 7.1 9.1 - 
$15.000 to $24,999 31.8 27.6 42.9 42.8 30.0 32.3 14.3 45A 22.3 
$25,000 to $34,999 25.8 24.1 26.2 28.6 21.9 51.6 16.7 - 33.3 
$35,000 to $49,999 15.4 10.3 11.9 4.8 20.6 16.1 16.7 27.3 33.3 
$50,000 or more 16.9 20.7 7.1 2.4 20.6 - 45.2 18.2 11.1 
No answer .4 3.5 - - - - - - - 

Median = $27,500 $26,450 $23,750 $21,650 $28,950 $27,750 $46,000 $22,500 $34,150 

Received Salary Increase 
During Past Year 75.7 58.6 64.4 66.7 86.3 84.0 81.0 72.8 88.8 

Percent of increase 

Less than 5% 14.7 - 16.7 14.3 21.9 22.6 7.1 - 22.2 
5% to 9% 33.0 10.3 28.6 31.0 41.1 48.4 38.1 9.1 22.2 
10% to 14% 10.4 20.7 4.8 9.5 11.0 6.5 4.8 18.2 33.3 
15% or more 15.4 20.7 14.3 7.1 12.3 6.5 26.2 45.5 11.1 
No answer 2.2 6.9 - 4.8 - - 4.8 - - 

Median = 8.4 13.8 7.7 7.7 7.6 7.0 9.1 18.3 10.0 

Fringe Benefits Received 

Medical insurance (paid) 71.3 20.7 64.3 78.6 80.8 87.1 88.1 9.1 100.0 
Dental insurance (paid) 49.5 13.8 42.9 38.1 52.1 67.7 76.2 9.1 88.9 
Life insurance (paid) 47.3 6.9 38.1 45.2 60.3 80.7 45.2 - 77.9 
Sick leave (paid) 62.0 20.7 47.6 78.6 76.7 93.6 50.0 - 88.9 
Vacation (paid) 76.0 31.0 57.1 90.5 86.3 96.8 90.5 9.1 100.0 
Holidays (paid) 67.0 24.1 54.8 61.9 84.9 90.3 73.8 9.1 100.0 
Stock purchase plan 13.6 3.5 14.3 4.8 24.7 12.9 9.5 - 33.3 
Savings plan 17.9 3.5 7.1 4.8 32.9 32.3 11.9 - 55.6 
Pension plan 44.1 3.5 33.3 33.3 48.0 83.9 59.5 18.2 66.7 
Compensation deferment plan 4.3 - 2.4 - 9.6 6.5 4.8 - - 
Bonus 17.2 13.8 16.7 21.4 21.9 9.7 16.7 - 22.2 
Trade show /convention/ 

seminar expenses (paid) 29.0 10.3 38.1 23.8 28.8 48.4 21.4 9.1 66.7 
Tuition refund plan 20.1 - 28.6 9.5 26.0 38.7 11.9 - 44.4 
Automobile furnished 2.2 - 2.4 2.4 2.7 3.2 - - 11.1 
None 15.4 55.2 26.2 2.4 5.5 3.2 7.1 63.6 - 

Years in Present Job 

1 or 2 30.1 31.0 33.3 35.7 26.0 22.6 31.0 27.3 44.5 
3 or 4 21.2 44.9 11.9 11.9 24.7 16.1 19.1 27.3 22.2 
5 to 9 27.2 17.2 33.3 28.6 31.5 25.8 21.3 27.3 22.2 
10 to 14 10.0 6.9 14.4 14.3 9.6 9.7 4.8 18.1 - 
15 or more 11.1 - 7.1 9.5 6.8 25.8 23.8 - 11.1 
No answer .4 - - - 1.4 - - - - 

Median = 4.9 3.8 5.7 5.4 4.9 7.2 5.0 4.7 3.5 

Years in Professional 
Audio Industry 

Less than 5 15.4 34.6 9.5 11.9 9.6 16.1 21.4 - 33.3 
5 to 9 22.9 17.2 28.6 23.8 20.5 19.4 21.4 36.4 33.3 
10 to 14 28.0 24.1 35.7 21.4 37.0 22.6 14.3 45.4 22.3 
15 to 24 20.4 17.2 19.1 35.7 16.4 16.1 26.2 9.1 - 
25 or more 10.8 - 7.1 4.8 11.0 25.8 16.7 9.1 11.1 
No answer 2.5 6.9 - 2.4 5.5 - - - - 

Median = 11.9 8.5 11.7 13.1 12.3 13.2 12.5 11.5 7.5 

Education 

High school 12.9 13.8 9.5 11.9 9.6 6.5 31.0 9.1 - 
Two years of college 26.5 27.6 38.1 26.2 24.7 22.6 23.8 18.2 22.2 
Four years of college 43.4 37.9 42.9 47.6 46.6 45.2 31.0 45.5 66.7 
Post -graduate college 14.3 13.8 7.1 11.9 15.1 25.8 14.3 18.2 11.1 
Music school 7.2 13.8 9.5 9.5 1.4 3.2 7.1 18.2 11.1 
Voc /tech school 18.6 20.7 19.1 7.1 20.6 19.4 26.2 27.3 - 
Armed service school 2.5 - 7.1 - 4.1 - - 9.1 - 
No answer 1.1 6.9 - - 1.4 - - - 

Company is Unionized 25.8 - 11.9 9.5 32.9 29.0 54.8 36.4 33 3 

Reader is a member 20.8 - 9.5 9.5 27.4 16.1 47.6 36.4 11 1 

Union 

IATSE 9.0 - 7.1 - 4.1 - 42.9 9.1 - 
IBEW 3.6 - 2.4 - 9.6 3.2 2.4 - - 
NABET 2.9 - - 2.4 5.5 - 2.4 18.2 - 
Other 4.7 - - 7.1 4.1 12.9 2.4 9.1 11.1 
No answer 1.1 - - - 4.1 - - - - 
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MULTI-WA CI« 

MASTERPIECE 

A t AMR, we understand what you, the recording artist 

needs. Our System One multi -track cassette recording 

system features simultaneous 4 track recording with 

28 dB of headroom, zero -stop /zero -play logic, peak hold level 

indicators, Dolby B & C noise reduction and more. The mixing 

console isn't just a toy "afterthought" molded to the side. It's a full 

feature, stand -alone unit that offers a 6x4 format for tracking and 

overdubbing (10x2 for mixdown), three band EQ with sweepable 

midband, independent monitor output with level control, and 6 

Low Z XLR inputs as well as '%" inputs and patch points. The 

System One's signal routing and dedicated cabling means 

overdubbing, bouncing tracks and finalmixdown can be done 

with minimal re- patching. Add the Overdubber'" remote pedal 

and you have hands -free control of the rewind, pause, play, 

record, and punch in /out functions, allowing you to concentrate 

on making music! The AMR component construction is solid, 

featuring steel cabinetry that's sturdy not heavy. The modular 

system format has provisions for standard 19" rack mounting if 

that's the route you prefer ... it's your option. 

The AMR attention to product quality, flexibility and 

studio -smart functionality carries through as the design 

criteria for microphones as well. The ERO'" 10 and 

ERC'" 12 condenser microphones exhibit a crystalline 
transparency like no other mic you've tried before. The DM'" 
series dynamic microphones offer hyper -cardioid and specially - 

tapered cardioid patterns as well as internal hum cancellation 

coils for low- noise, quality performance. Similarly, the PMA'" 200, 

100 watt per channel power amplifier produces clean, reliable 

power with a high slew -rate and .008% THD distortion specs to 

meet the demands of today's studios. 

AMR accessories include phantom power supplies, 
headphone distribution systems, rack mount kits, 

quality audio cables and other important tools of the 

trade. Best of all, AMR products are made in the USA. Check in at 

your AMR dealer today and check out the gear that can make 

your audio dreams a successful multi -track reality. 

8 esides an excellent recording system. AMR 
manufactures the PRM'" Series studio quality phase 

reference monitors. These highly efficient monitors feature 

18 dB per octave crossovers with time correction. Foam acoustic 

blankets reduce baffle reflections, thereby minimizing comb - 

filtering colorations. Each monitor exhibits accurate frequency 

response for true fidelity playback with excellent imaging. 

AMR 
BUILT FOR PROFESSIONALS BY PROFESSIONALS, IN AMERICA 

AUDIO MEDIA RESEARCH 
P O Box 1230 Meridian. MS 39301 (601) 483 -5372 

Telex 504115 Fax: (601) 485 -7903 

t1987 

Circle (21) on Rapid Facts Card 
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TABLE 3.- PRODUCTION STAFF PROFILE ...continued 

Total 
Recording 

Studio 
Live 

Sound 

Radio TV and 
Broadcast Video Audio 
Production Production 

CorpJ 
EdJ 

Gov't. 

Film 
R.- 

Recording 

Indep. 
EngJ 
Prod. 

Dealer/ 
DIstributorl 

Rental 
% % % % % % % 

Trade Shows Attended 

AES- United States 39.1 58.6 42.9 9.5 37.0 25.8 59.5 72.7 22.2 
SMPTE 20.8 13.8 14.3 - 34.3 12.9 33.3 36.4 11.1 
NAB 19.4 6.9 7.1 23.8 31.5 16.1 19.1 9.1 22.2 NAMM- Summer 3.6 13.8 4.8 - 1.4 - 2.4 - 22.2 
NAMM - Winter 3.6 24.1 - - - 3.2 - 9.1 11.1 AES- Europe 1.4 10.3 - 2.4 - - - - - 
NSCA .4 - 2.4 - - - - - - 
Other 6.1 6.9 - 11.9 2.7 16.1 2.4 18.2 - 
None 40.9 20.7 52.4 61.9 38.4 45.2 28.6 9.1 55.6 

Geographical Location 

New England 6.5 6.9 9.5 4.8 6.9 6.5 - 18.2 11.1 
Middle Atlantic 16.7 13.8 11.9 14.3 16.4 22.5 19.1 38.3 11.1 
East North Central 10.8 6.9 4.8 11.9 9.6 29.0 7.1 9.1 11.1 
West North Central 2.5 6.9 - 7.1 1.4 - - - 11.1 
South Atlantic 13.6 10.3 28.5 14.3 13.7 16.1 2.4 - 11.1 
East South Central 7.2 3.5 9.5 9.5 4.1 9.7 4.8 18.2 11.1 
West South Central 5.0 3.5 4.8 14.3 4.1 3.2 2.4 - - 
Mountain 7.2 3.5 16.7 9.5 8.2 6.5 - - - 
Pacific 30.1 41.2 14.3 14.3 35.6 6.5 64.2 18.2 33.4 
No answer .4 3.5 - - - - - - - 

Society/Organization 
Membership 

AES 26.5 27.6 45.2 4.8 24.7 22.6 35.7 27.3 22.2 
SMPTE 12.9 6.9 11.9 - 19.2 12.9 26.2 - - 
NAB 8.2 3.5 4.8 28.6 6.9 3.2 4.8 - - 
IMA 1.1 3.5 - - 1.4 - - 9.1 - 
NAMM .7 3.5 - - - - - - 11.1 
NSCA .4 - 2.4 - - - - - - 
SPARS .4 - - - - - 2.4 - - 
Other 21.2 20.7 14.3 16.7 13.7 32.3 31.0 54.6 11.1 
None 49.1 48.3 50.0 61.9 53.4 45.2 31.0 36.4 66.7 

Age 

Under 25 9.0 10.3 4.8 14.3 12.3 - 11.9 - - 
25 to 34 49.0 62.1 59.4 45.2 42.4 45.1 40.3 72.7 55.6 
35 to 44 29.0 17.2 26.2 38.1 34.3 25.8 28.6 18.2 22.2 
45 to 54 6.5 3.5 4.8 2.4 5.5 16.1 9.6 - 11.1 
55 or more 5.4 - 4.8 - 4.1 13.0 9.6 9.1 11.1 
No answer 1.1 6.9 - - 1.4 - - - - 

Median = 33.2 30.8 32.6 32.9 33.7 36.9 34.4 31.9 34.0 

Figure S. Years in professional audio indus- 
try for production staff. 
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Figure 6. Salary level for production staff. 
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TABLE 4.- MEDIAN SALARY SUMMARY FOR 1987 

Total 

Radio 
Recording Live Broadcast 

Studio Sound Production 

TVNIdeo 
Audio 

Production 

Corp/ 
Ed./ 

Gov't. 

Film 
R. 

Recording 

Indep. Dealer/ 
Eng./ Distributor/ 

Producer Rental 

Management 34,250 36,450 33,000 30,000 30,000 30,300 51,500 51,700 36,000 

Technical 31,400 24,500 21,650 26,550 37,500 26,800 46,300 NA 38,600 

Production 27,500 26,450 23,750 21,650 28,950 27,750 46,000 22,500 34,150 

.:: 

.; 

TABLE 5.- MEDIAN SALARY INCREASES 
FOR THE PROFESSIONAL AUDIO INDUSTRY 

Total 
Recording 

Studio 
% 

Live 
Sound 

% 

Radio TV and 
Broadcast Video Audio 
Production Production 

% % 

CorpJ 
Ed. 

Gov't. 
% 

Film 
Re- 

Recording 
% 

Indep. 
Eng./ 
Prod. 

% 

Dealer/ 
Distributor/ 

Rental 

Management 53.3 44.2 58.7 42.4 51.4 74.0 47.8 52.7 57.8 

Technical 67.3 57.9 60.0 55.1 77.9 68.7 52.3 NA 87.3 

Production 75.7 58.6 64.4 66.7 86.3 84.0 81.0 72.8 88.8 

continued from page 24 
"There are many more people in this 
business than there are jobs! And too 
many trade schools for too feu. 
positions." 

"Creativity and talent are still the bottom 
line. This is evidenced by the impact that 
small producers using narrow -gauge 
multitrack equipment have had in recent 
years." 

"We are looking forward to the arrival of 
a professional R -DAT format, which 
would he especially useful for location re- 

cording with camera sync." 
RE/13 

/ 

COMFORTABLY 
PROFESSIONAL 

SSL 4000E 
24 -TK. STUDER A -820 
2 -TK. OTARI MTR 12 

UREI 813, 811 MONITORS 
NEUMANN, AKG, 

SENNHEISER, Etc.. MICS 

OUTBOARD EQUIP. 
(At no extra charge) 

Contact Terri 
(212) 228-3063 

31 BOND STREET 
New York, N.Y. 10012 \ 
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111. 
FUTLRE DISC 

SYSTEMS 
INCORPORATED 

COMPLETE ANALOGUE & DIGITAL MASTERING SERVICES 

FOR COMPACT DISC, RECORD & CASSETTE MANUFACTURING 

3475 CAHUENGA BLVD WEST, HOLLYWOOD. CALIFORNIA 90068 
(213) 876-8733 
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Session Profile: 
Recording 
Patrick Williams 
"lOthAvenue "Album 

By Tony Thomas 

A technical look behind the scenes during the live digital tracking and 
remix sessions for a big -band album project at Clinton Recording, New York. 

Composer /arranger Patrick Williams with 
session producer Phil Ramone. 

In many ways, 10th Avenue represents 
the consumate New York City jazz al- 
bum. Phil Ramone, former A &R record- 
ing director of engineering, combined 
his talents with two of his most successful 
proteges -Don Hahn (who now heads his 
own production company) and Angel 
Balestier (the project's director, and pres- 
ident and co-founder of Group IV Re- 
cording, Hollywood) -along with the 
skills of a first -call New York session 
band. 

In addition, a representative sample of 
New York's music business elite was on 
hand as audience for the digital sessions 
at Clinton Recording to help perserve the 
album's live feel. 

Even the songs were chosen on the 
basis of their association with New York 
(as in the case of Billy Joel's "New York 
State of Mind ") or for their big -city feel 
(as in the case of Paul Simon's "Still 
Crazy After All These Years "). 

"We wanted the album to have a defi- 
nite New York flavor," explains com- 
poser, arranger and band leader Pat Wil- 
liams. "All of the composers represented 
[who, in addition to those mentioned, in- 
clude Quincy Jones, Nat Adderley, Paul 
McCartney, Victor Feldman and Williams 
himself] have a real New York feel. 

"New York is where I started. I worked 
there eight or nine years before I came 
out to California. When 1 go back it's like 
I'm going home. 

Tony Thomas Is a free -lance musician, composer, pro- 
ducer and session engineer, and president of Target 
Communications International, a Los Angeles-based 
audio production company. 

"Plus," Williams says. "there was a spe- 
cial quality about the relationships born 
there. Phil, Donny and I all go back a 
long way and we all started out in New 
York." 

The 10th Avenue project was more 
than an album for all those involved -it 
was a reunion; it was "old home week." 

Production team 
As far as musical talent goes, you can- 

not get any better than the players used 
on 10th Avenue. The band included 
drummer Steve Gadd, bassist Nathan 
East, Richard Tee on piano, Chuck Loeb 
on guitar, Kenny Asher and Rob Moun- 
sey on synthesizers, Ralph MacDonald 
on percussion, and soloists Bill Watrous 
and the Brecker Brothers. The band in- 
cluded four trmpets, four trombones, 
four french horns, a tube, two mallet per- 
cussionists and a percussionist, along 
with a rhythm section of bass, drums, 
piano, guitar and two synthesizers. 

Arranging for such a large ensemble 
was no easy task, as Williams recalls. "It 
was a real challenge. I took a long time 
writing the charts for this album because 
I wanted to tailor them to the players I 

knew were going to be on this album. 
"There were no rehearsals before- 

hand, so I wanted to make sure that the 
band would be totally comfortable play- 
ing the music; it had to be something that 
they could fall into immediately, 
stylistically. 

"I also wanted to avoid endless conver- 
sations in the studio on how we were go- 
ing to play this music -the charts had to 
be written so that they would know how 
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Pu-r- ito8)s . -rEY ARE Gß-'' 
c oQ sTcALLY RE \/15\11 

/6 ESTY:f7 CALL-.\* CLE-)5 \JP 

ris tRvfv /ATRoepIPPY, '' 
Drums, cymbals, brass and woodwind, 

and even voice applications. The N /D408 and 
N /D308 instrument mics do it all. 

We designed them as instrument mics, 
but believe it or not we're also getting great re- 
sponse from vocal performers who think 
they're fantastic. 

Actually, the N /D408 and N /D308 repre- 
sent a radical departure from conventional instru- 
ment microphone designs. Both employ 
N /DYM'" technology, and only the N/D Series 
mics from Electra Voice have it. And both 
offer a pivoting yoke configuration for maximum 
flexibility in positioning the microphone near 

the sound source while maintaining optimum 
pick up angle. They're N /DYM hot, and there is 
no better mic for live sound reinforcement 
of instruments. 

Try them at your Electro-Voice dealer and 
in concert. Then let us know what you think. 

Bedroltb+ce' 

11.1 

a MARK IV company , 

To learn more about NID Series microphones, see your Electro-Voice 
dealer or write Electro- Voice, Inc., Dept. N, 600 Cecil Street, 
Buchanan, MI 49107. 

*Actual N/D408, 308 user comments are kept on file at the Electra -Voice Corporate headquarters in Buchanan, Michigan. 

Circle (24) on Rapid Facts Card 



TAPE 
PRODUCTION 

y 
' 

O 

i 
; / 

i l , 

SHORT GOBOS 

NS 
OP 

FP0aG'' 

AUDIENCE 
SEATING 

AREA 

SOLO 

t-) 

Só 0VQ: nTRUMPETS I HIGH 
O 

Ov 

O 
r 

BOOTH 
_ PERCUSSION J. NovC( /05 

TUBA Il (.3 
S 

ISO BOOTH r BASS r ¡GUITAR 
KEYBOARDS ON i ON i CHIMES 

RISER ! RISER l--1 
DRUM BOOTH TYMPANI 

ON RISER 
( NO FRONT PANEL Room and mic layout for 10th Avenue sessions 

ON BOOTH) at Clinton Recording Studio A, New York. 

A Profile of 
Session EngineerDon Hahn 
Don Hahn's career spans nearly 

three decades, and compasses the 
range from studio engineer to produc- 
er, to record company vice president 
and back to studio engineer again. 

"Y started my career in 1959 at A &R 
Recording," he recalls, "which during 
the Sixties and Seventies was the hot- 
test studio in the country. My reason 
for moving out to Los Angeles [from 
New York) was to accept a position at 
A&M Records in February 1977. 

"I became studio director in 1980 
and vice president /general manager in 
1985. I left A&M to form my own pro- 
duction company and to pursue my re- 
cording career in January 1986, be- 
cause the fun is in the recording, not in 
the administration; I decided to leave 
A&M because my career was turning 
into a job, " Hahn says. 

Hahn, who at last count has engi- 
neered more than 2,000 records, along 
with countless movies, TV scores and 
commercials, has worked with some of 
the biggest names in the business; prac- 
tically everyone from Basie to the 
Brothers Johnson. His engineering 
credits include Music from Big Pink. by 
the Band; Barbra Streisand's Yentl and 
Grammy- winning Broadway Album. 
He has engineered sessions for Quincy 
Jones, David Sanborn, Herb Alpert, 
Ronnie Laws, Doc Severnsen, Chico 
Hamilton, Shirley Bassey, Horace Sil- 
ver, Antonio Carlos Jobim and Kiki Dee. 

One of the greatest moments of his 
career, Hahn says, was sitting on the 
floor wearing headphones during the 
recording of We Are the World. a ses- 
sion he helped coordinate as A&M's 
vice president of engineering. 

After nearly 30 years in the studio, 
Hahn easily sums up his career. "You 
have to be crazy' to keep your sanity in 
the record business." 

MUSICIANS 
LOUNGE 

_ J 

OFFICE 

to play this music," Williams says. 
"Also, it was very important for me to 

get as much of my 'personality' as possi- 
ble into the arranging style. I've done 
quite a few big -band albums over the 
years -although not too many recently - 
and I have always felt that they should 
have my signature on the arrangements. 
That's why I wanted to get as much of 
me as i could on this record. 

"As a result, I really tried to have the 
session as streamlined as possible: to 
have as many of the details as I could 
worked out before we got into the studio; 
to have the arrangements as clean as a 
whistle; and to try to make each arrange- 
ment something that could stand on its 
own with no turkeys. Definitely not 
kitchen sink stuff. That's why it took me 
three months to write the arrangements." 

As far as improvisation goes, he wanted 
the players to improvise around strong 
tunes. Williams says that's the reason he 
selected the material that he did. 

"I also included French horns, tuba and 
synths into the big -band lineup, because I 

felt that would give the album my per- 
sonal touch. I had some experience do- 
ing albums with that kind of instrumenta- 
tion, minus the electronics, and I always 
enjoyed the sound of it. For me to go into 
the studio with five saxophones and 
eight brass would be, at this point, some- 
what self- defeating. I mean, there are so 
many other wonderful bands that use 
that lineup. The synthesizers were used 
for quasi -woodwind sounds." 

Williams says he loves the sonority and 
power of all that brass. "i was a trumpet 
player myself, so I had a great deal of 
empathy for what they were up against. 
There was a great deal of sound leakage 
going on at those sessions, because the 
album has a lot of dynamics. You can 

hear the pain. Sometimes the brass play- 
ers had to play soft, and still fill up the 
horn; sometimes they played quasi- class- 
ically. Then at times they had to hit the 
really hot stuff and do it with real author- 
ity. The hard part was they had to do all 
of that live." 

It was really a challenge for all the mu- 
sicians, Williams admits, and they wished 
that there were more sessions like this 
going on. 

"The only thing I'm going to do next 
time is to have a rehearsal before we go 
in. I think I slightly underestimated how 
demanding it was going to be in there, 
even with the top professionals we had 
playing, because everybody wanted it to 
be really something. It was no place for 
amateurs, especially in the control room. 
Phil and Donny both did a great job." 

Digital recording 
Early in the planning process, it was 

determined that 10th Avenue would be 
recorded and mixed entirely in the digi- 
tal domain. This is in keeping with the 
stated objectives of Williams' own label, 
Soundwings. 

"We plan to be on the leading edge of 
state -of- the -art sound," he says. "We are 
not just releasing records in the Compact 
Disc format; we are recording specifical- 
ly for it. 

"Everything is digitally recorded, mas- 
tered and designed for this medium. We 
are giving great consideration to the stu- 
dio, console, microphones and engineer; 
all the technical aspects involved in digi- 
tal recording. Our goal is to create excit- 
ing musical adventures in digital sound." 

10th Avenue engineer Don Hahn 
(who's most recent credits include en- 
gineering Barbra Streisand's Grammy - 
winning The Broadway Album) is no 
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EAW KF550C 
It keeps getting better 

The Engineering Advantage 

When you consider the fact that EAW 
builds the KF550 it should come as no sur- 
prise that it is the qualitative standard of the 
industry. After all, EAW's director of engi- 
neering, Kenton Forsythe, has spent the last 
twenty years advancing the "state of the art" 
in concert sound loudspeaker systems. His 
contributions to the industry include: 

1972 Forsythe B215, the world's first 2 x 15 inch bass 
horn to incorporate a phase coupler and true 
exponential flare (not to mention that it fit 
through most doors). 

1976 Forsythe SR109, the world's first cone mid range 
horn utilizing a phasing plug and lead reinforced 
fiberglass construction. 

1977 Forsythe B212CT, using polyurethane filled 
subassemblies to create the world's most 
mathematically correct bass horn. 

1978 EAW MR102, the first mid bass horn to use a 
center displacement plug for flat power response. 

1978 EAW/Carlo CS3, the world's first "One Box" 
horn loaded flying system. 

1979 EAW BH800, the first bent horn using 
polyurethane reinforced wood construction. 

1981 EAW JF500, the world's first all horn loaded 
compact full range system. 

1983 EAW KF550, the world standard "One Box" fly- 
ing system with flying strip hardware enabling 
easy construction of complex arrays with only two 
fly points per cabinet. 

Since then we have continually refined 
the KF550 to stay well ahead of our imi- 
tators. The new KF550C version adds the 
H9040 constant coverage high frequency 
horn, full frontal coverage vinyl coated per- 
forated steel grills and rear panel cable /con- 
nector chamber as standard. This is in addi- 
tion to the standard features and perform- 
ance that has made the KF550 the first 
choice of sound companies in the past. 

Your crews will love the KF550C 
because it loads in and flies so easily, and 
your accountant will appreciate its transport 
efficiency. But we're confident that you will 
choose the KF550C because it sounds great. 

2EAW 
EASTERN ACOUSTIC WORKS 

59 Fountain St., Framingham, MA 01701 
Tel: (617) 620 1478 Tlx: 7103807630 

Japan: Unicus Int., Tokyo Tel:03 407 8151 Tlx: 2322931 

Europe: HPS, Amsterdam, Holland Tel: 020 -233954 Tlx: 

10412 Spain: Latusa, Madrid Tel: 01- 641 081 2 France: 
Irelem, Paris Tel: 085 -464217 Attn: Mr Machuron 
Australia: Audio Engineering, Sydney Tel: (02) 211 3026 
Tlx: AA70842 Venezuela: Audio Rama, Caracas Tlx: 395- 
26551 Hong Kong: Hi -Tech, Tel 5- 447611 Tlx: 61299 
Argentina: Interface Argentina Te1:821 -1269 Tlx: 9900 
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Track Instrument M lc Routed Vla 

1 Bass guitar Direct inject Custom pre -amp 

2 Kick drum M D -421 Custom pre -amp and 6228 EQ 

3 Snare SM -57 Custom pre -amp and 6228 EQ 

4 High -hat KM-84 

5 Toms left C414 and SM -57 Combo of four mics via 8078 

6 Toms right C414 and SM -57 Combo of four mics via 8078 

7 Overhead left 251 Custom pre -amp 

8 Overhead right 251 Custom pre -amp 

9 Piano low C414EB Pultec EQ 

10 Piano high C414EB Pultec EQ 

11 Guitar left C452 

12 Guitar right C452 

13 Synthesizer left Direct inject 

14 Synthesizer right Direct inject 

15 Synth #2 left Direct inject 

16 Synth #2 right Direct inject 

17 French horn left U87/U89 Custom pre -amp 

18 French horn right U87/U89 Custom pre -amp 

19 Trumpets left U47 FET Custom pre -amp 

20 Trumpets right U47 FET Custom pre -amp 

21 Tenor trombone U87 

22 Bass trombone U87 

23 Tuba U87 

24 OPEN 

25 Various -see footnote 

26 Various -see footnote 

27 Various -see footnote 

28 Various -see footnote 

29 REMIX LEFT 

30 REMIX RIGHT 

31 Various-see below 

32 Various -see below 

The assignments for tracks 25 thru 28, plus 31 and 32, varied according to the instrumentation 
being used on a particular song. For example, tracks 25 and 26 received a stereo mix of saxo- 
phones on a couple of tunes, while on others the tracks might be used for stereo percussion mix- 
es balanced on the Neve model 8078 console at Clinton Recording, or taken direct. 

The final stereo mix on tracks 29 and 30 (or, on occasion, other track combinations) were 
bounced onto a U -matic VCR and Sony i CM -1610 digital processor for Compact Disc mastering. 

Producer on these sessions was Phil Ramone, with engineering by Don Hahn, assisted by Joe 
Martin and Fred Bova. 

Table 1. Track assignments to Mitsubishi X-850 PD- format digital 32 -track during the tracking 
sessions for Pat Williams' 10th Avenue album project. 

stranger to working in the digital do- 
main. In fact, he was responsible for 
engineering what many people consider 
to be of the first all- digital albums, Herb 
Alpert's Rise, recorded in 1979. 

Hahn's goal on the 10th Avenue ses- 
sions was to keep the sound from exhibit- 
ing the pristine "sterility" for which digi- 
tal productions are so often criticized, 

without sacrificing the punch and ambi- 
ence of a live performance. 

"The first thing to remember when do- 
ing a live album," Hahn says, "is to go in- 
to the studio and listen before you start 
processing. Don't gobo everything and 
build houses in the studio-learn how to 
play the ambience, or the 'air' as I like to 
call it, in the room. I'm for capturing what 

is actually taking place in the room." 
Hahn's formula for capturing and not 

creating a performance also extends to 
the mixing stage of a production: "The 
rule I've always gone by is not to mix for- 
ever. When you mix the same thing for a 
long period of time, you get a technically 
sterile and medicinal record that lacks 
feeling. 

"I approach mixing like a jazz artist ap- 
proaches a solo; you don't get him to 
play the whole solo when you're setting 
up-you just have him play a few bars. 
Because, if you don't catch the solo while 
the tape is rolling, you're in deep trouble. 

"I always try to keep in mind that it's 
impossible to mix a 'perfect' record; you 
just can't do it. You end up with sterility, 
not perfection." 

Because of the huge costs and logistical 
problems involved, a live -to-digital al- 
bum would be a nightmare for a lot of 
other engineers. But, it was a real dream 
for Hahn. 

"I love doing live dates," he explains. 
"They are a real challenge for me. Your 
palms sweat, you get nervous, you pace 
the floor, you lay awake the night before 
the session -especially if it's a heavy 
date. 

"There shouldn't be that kind of pres- 
sure for me on an album like this. I know 
how Pat writes. He's just picked up an- 
other Grammy [for Bill Watrous' Suite 
Memories]. 

"I know how Phil Ramone produces," 
Hahn says. "I also know that he was an 
incredible engineer in his own right 
when I was his assistant; when I became 
a full -fledged engineer, we traded dates 
and split album projects. 

"I know all the guys in the band -guys 
like Steve Gadd, Nathan East and Rich- 
ard Tee. I know I have a dynamite stu- 
dio, a dynamite crew, a dynamite pro- 
ducer, a dynamite arranger, dynamite 
musicians. 

"So where's the pressure? The pressure 
is in knowing that if it doesn't come out 
right, my ass is on the line- that's where 
the pressure is!" 

Tracking session 
The actual recording of 10th Avenue 

took place in late December 1986, during 
a 2 -day period in Clinton Recording's 
Studio A. It was mixed in Studio B over a 
31/2-day period. According to Hahn, Clin- 
ton's 40 -input Neve 8078 console with 
NECAM II fader automation proved in- 
valuable during the project. 

"I like Neve consoles," he says. "I like 
vintage APIs the best, and they're my 
first choice, but the Neves are great." 

Even though the 8078 is known for its 
high -quality sections, Hahn elected to 
use a direct route for most of the instru- 

Continued on page 48 
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When the Music Store Mixer Won't Cut It 

The simple fact is, all the other PA consoles available 
today lack the processing, monitoring, and routing cap- 
abilities that today's touring acts have grown to expect in 

the studio. The WHEATSTONE MTX -1080 is the rein- 
forcement console that PA mixers have been asking for. 

It's loaded with features, like programmable muting; 8 
effects send controls (each with pre, post and off func- 
tions, programmable to pre -fader or pre -EC); four -band 
sweepable equalization with switchable Qand peak /shelf 
modes; tunable HPF; separate electronically balanced mic 

and line inputs (transformer balanced option available); 

XLR direct channel outputs; and channel, subgroup and 

main output insert points. Of course, the console also has 

eight 11x1 input matrix mixes (up to 16 are available using 

optional matrix expander modules). Mainframe size, 

module complement, group placement and aux zone 

control modules are configured per client specifications. 
Now in our 10th Anniversary Year -ten years experi- 

ence building Audioarts Engineering and Whea:store 
custom consoles. The WHEATSTONE MTX -1080 Cc nsol 

built by professionals ... for professionals. 

WheoLrtone Corporation 
6720 VIP Parkway, Syracuse, NY 13211 (315- 455 -7740) 
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Digital Technology to Showcase High-Quality Sound 
A Conversation with composer /producerPat Williams 

From arranging for album dates, to 
composing for film and television, to 
conducting a symphony orchestra, to 
heading his own record label, Pat Wil- 
liams has covered almost every base it 
the music business. He is the recipier ' 

of two Grammy Awards (one of which 
came this year for arranging BiP 
Watrous' Suite Memories album on hi; 
own Soundwings label); two Emm- 
Awards; a Pulitzer Prize nomination; an 
Oscar nomination; two Emmy nomina- 
tions and nine Grammy nominations. 

His past work includes composing 
the music for dozens of films, including 
Breaking Away, The Toy, Swing Shift 
The Best Little Whorehouse in Texas 
The Buddy System, The One and Only 
and most recently, Just Betweer 
Friends and Violets Are Blue. 

He has also composed music anc' 
themes for such television programs a: 
The Mary Tyler Moore Show, The Bot 
Newhart Show, The Tony Randal 

Show, Streets of San Francisco, The 
Days and Nights of Molly Dodd, After - 
Mash and The Devlin Connection. In 
addition, Williams has handled ar- 
rangements for Billy Joel, Barbra Strei- 
sand, Chicago, Paul Simon and Dianne 
Warwick. 

10th Avenue is Williams' first solo 
album in more than 12 years, and is 
the first for his Soundwings label. 
What made such a successful com- 
poser and arranger want to move into 
the record business? 

"1 personally had no fantasy about 
starting a record company," he con- 
fesses. "But when the Compact Disc 
came along, I felt that here was an ex- 
citing musical opportunity that could 
be viable from a musical point of view. 
There is a window of opportunity for 
recordings designed to showcase not 
only exciting music, but high -quality 
sound." 

il.M) +1`M' DNA BAND ID. WONUa 

SSS 1i 1t'1 116 11 

Session musicians involved during the 10th 
Avenue digital sessions include (from top left): 
keyboard player and synthesist Rob Mounsey, 
bassist Nathan West and drummer Steve 
Gadd. 
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ADH 68TH DIGITAL REVERS AND EFFECTS 
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AKG acoustics 

1. The ADR 68K is a full -featured dicital reverb 
2. And digital signal processor 
3. And sampler 
4. With a RAl l cartridge for additional, portab e preset 

storage. 
5. And over 100 factory presets, with room for 100 

more of year own. 
6. It s an 8 second /16 bit /15kHz sampler, expandable 13. 

tc 32 sec nds. 
7. It sample memory can be broken into 4 segments, 

w th separate recording, editing and trigger ng 
of each segment 

B. And the sa files can be triggered by audio inputs, 
trigger jacks, or MIDI 

9. And the sa iples can be processed internally with 
reverb and :re. effects during playback. 

10. The ADR 68K has comprehensive MIDI implement- 
ation, with program changes, sample triggering, 
and preset send /receive. 

c AKG 1987 mAkusa: -..Fe and Kono-Gerate GmbH Austna 

11. 

12. 

14. 

15. 

16. 

ADR 68K 
..E 

Audio processing parameters, 
including program changes, change in real tome 
without glitches or muting. 
The two inpLts, four outputs, MIDI jacks, and four 
pedal /trigger jacks are all programmable in software. 
AKG is comri tted to software developmert, 
creating not only new sounds, but also new features 
on an ongoing basis. 
The ADR 68{'s 68000 processor is a full- fecged 
computer 
With a large display in plain English (160 CIE racter 
LCD) 

With a unigLe, context sensitive HELP featura that 
tells you about any 
parameter just when 
you need to know. AcS AKG' 

acouscs 
77 Selleck Street 
Star-licrc, CT 06902 



continued from p. 44 
ment mics. The outputs were patched di- 
rectly into the inputs of the Mitsubishi 
PD- format X -850. Bass drum, kick, drum 
overheads, bass guitar, trumpets, French 
horns and solo instruments were routed 
to the multitrack through Hahn's custom 
pre -amps (whose design or builder Hahn 
would not disclose). Kick and snare were 
also processed through an Orban model 
622B parametric equalizer, while the 
piano mics went through Pultecs. 

Instrument micing also was pretty 
straightforward, with bass guitar, synths 
and electric piano going direct; kick 
through a Sennheiser MD -421, snare 
through a Shure SM -57, a Neumann 
KM -84 on the sock and Telefunken 25Is 
as drum overheads. 

AKG C4 14s were used on the toms and 
vibes; a pair of C414EBs on the piano 
(high and low); AKG C452s on electric 
guitar amp (left and right), congas and 
other percussion; Neumann U47 FETs on 
the trumpets (set omni pattern); U87s on 
the trombones and tympani; KM84s on 
chimes; U89s and 87s on the French 
horns; and a U87 on the soloist. 

During the tracking dates, signal proc- 
essing was kept to a minimum, with vir- 
tually no compression or gating. Levels 

were monitored and adjusted the "old - 
fashioned way " -by hand. "That's why a 
mixer is not a bartender." Hahn says 
with a chuckle. 

For the mix, EMT 250 echo and a 140 
plate (with a Marshall Tape Eliminator 
used to provide pre -delay) were used pri- 
marily for additional ambience, with a 
Yamaha REV -7, Lexicon 224XL, AMS 
RMX -16 and a Lexicon PCM -70 digital re- 
verbs added for some of the cuts. 

Regarding the choice of a Mitsubishi 
X -850 on the session, a machine that he 
had never used before, Hahn says, "I 
knew I didn't want to use other digital 
multitracks on a brass album. They 
sound a little bit too edgy, grainy and 
pinched for that kind of project. 

"On the other hand, I had heard noth- 
ing but good things about the new X -850 
from very reliable engineers that I trust- 
ed in the business, so I decided to go with 
that transport." 

The album was remixed to two open 
tracks on X -850, and to a U -matic VCR 
via a Sony PCM -1630 processor for CD 
mastering. 

A problem surfaced while 10th Avenue 
was being prepared for CB release, in- 
volving the digital- to-digital transfer. 

"When Phil and I heard the D -to-D 

transfer from the editor, we noticed a 
considerable loss of bottom -end punch 
and echo, along with a grainy top -end," 
Hahn recalls. "I didn't appreciate the 
degradation caused by the editor." 

Because of this, the resultant tapes 
were premastered for CD release by Ber- 
nie Grundman, of Bernie Grundman Mas- 
tering, Hollywood, who took special care 
to maintain the integrity of the source 
material. 

All in all, the project turned out to be a 
rewarding one for everyone involved. 

"It's not a perfect album, but it's an 
honest album," Williams says. "Out here, 
I do a lot of film work that is recorded 
live but, in that kind of work, the movie 
is the star. When you do an album like 
this, however, the music is the star. And 
when the music is the star, there's more 
on the line. 

"It's too bad that the record business 
has got to the point where the labels are 
more interested in the perfection of the 
parts than the product as a whole. I'm 
not on a crusade about this or anything, 
because I do some of that kind of work 
too. But, in the end," Williams says, "I'd 
much rather have a record that has a few 
problems, but captures the spirit." 
All photography by Timothy White /ONYX. Rt I) 
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They say you get what you pay for. Indeed, the 528 Voice 
Processor proves the point. Five high performance signal processors 
in a single rack space, for about what you'd expect to pay for 
each. Mic Preamp, De- esser, Compressor /Limiter, Downward 
Expander, Parametric EQ /Notch Filter. Even 48v phantom powering 
and a balanced line input. No compromises, nothing left out. 

The 528 Voice Processor is the ideal mic input system for 
ú sophisticated recording and high level sound reinforcement systems. 

Control annoying sibilance, optimize spectral balance. Set overall 
signal levels. Reduce noise. And, eliminate resonances and ring fre- 

v " uencies with the 528's extremely selective EQ and filtering. 4 Y 9 
Get what you pay for, and then some. Get the 528 Voice 

Processor. Call or write for a detailed spec sheet. 
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t 4211 24th Avenue West 
Seattle. Washington 98199. USA 
Telephone (206) 282 -2555 

Z4 Telex 703282 
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Signal processing at its best 
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Today's tougher audio requirements 
demand a new choice 

Improved frequency response plus - 

less distortion and crosstalk are just a 

few of the technical gains achieved in 
the new Telex Pro Series duplicator. 
This means that you'll make duplicates 
that are truer to the master than with 
any comparable tape duplicator on the 
market today. 
Yes, here's a system with all the advan- 
tages of the famous 6120 high speed 
duplicator plus enhanced specifica- 
tions. Features that made the 6120 
popular such as compact size, unlim- 
ited expandability, track select, audio 
level monitors and easy one -button operation remain distinct 
Telex advantages. But. by developing the 6120XLP with 8X 
speed, Telex gives you the advantage of improvements in 
many important professional specifications such as distor- 
tion, frequency response, speed accuracy and crosstalk. 
And, the new cassette transport speed allows you to 
duplicate directly from 15 ips open reel masters for the 
ultimate in quality and convenience. 
The Pro Series 6120 uses a newly developed. highly eh- 

cassette head. 

cient XL LIFE" cassette head featu-ing 
ultra -hard physical characteristics for 
extra long life (10X normal) plus a 

satin smooth surface that resists ex- 
cessive oxide build -up preventing the 
need for frequent maintenance. Its ad- 
vanced engineering, precision design 
and painstaking manufacturing tech- 
niques contribute immensely to the 
Pro Series improved specs including 
an unmatched frequency range of 50 
to 13KHz. For further technical details 
and the name of your nearest 6120 
dealer, call or write Telex Communica- 

tions, Inc., 9600 Aldrich Ave. So.. Minneapolis, MN 55420. 

p to 12 months to pay with no interest! 
e entire Telex 6120 duplicator series is available with 

pecial NO INTEREST financing through participating 
elex dealers. Yes, with only 10% down and up to 12 

onths to pay. you could be eligible for special NO I V- 

EREST financing. Think of it! You could pay for your 
120 out of the savings or income generated. 

TELEX. 
Call Toll Free m U.S. 800- 828 -6107 In Minnesota Call [612) 887 -5531 
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Understanding 
Circuit Principles 
System Gain and Noise 

By Terry Pennington 

In the second part of this series written for recording and production engineers, 
we look at the various sources of electrical noise in circuits and how best to 

optimize system noise performance by paying close attention to gain structures. 

"Why don't I have enough level here, 
and why is what level I do have so 
noisy ?" 

If you aren't asking yourself this ques- 
tion daily, or even hourly, you are a very 
atypical engineer. When a solution is 
found for the level problem, the noise 
goes even higher. What then? The high- 
er the fader, trims and EQ settings, the 
higher the noise. 

Sound familiar? It should. Every input 
on every console, processor, tape ma- 
chine or amplifier producs noise. Virtu- 
ally all of these devices then apply some 
gain to the noise on the input, making 
the problem greater with each step. Al- 
though the problem cannot be eliminat- 
ed, a reasonable understanding of its 
origins can go a long way toward making 
it a problem that can be lived with. 

Source of noise 
Electrical noise begins with the move- 

ment of sub -atomic particles in the con- 
ductors used in transducers, wires, pas- 
sive attenuators, amplifiers and so forth. 
In order for electrical signals of any sort 
to pass through conductive matter, noise 
will be generated. ft's a bit like any 
movement; only in a totally frictionless 
environment can you move anything 
without generating some level of noise. 

In electronic circuits, noise is being 
generated in all conductive elements re- 
gardless of whether or not a purposeful 
signal is applied to the system. Consider 
the hiss one hears on an input channel 
when the gain is raised to a normal oper- 
ating level. This noise is an amplified ver- 

Terry Pennington is director of technical marketing 
and product development at Rane Corporation, 
Mountlake Terrace, WA. 

sion of the random electron activity 
(thermal noise) taking place in the com- 
ponents at the very input of the channel, 
and all successive gain stages. 

These components include anything in 
the dc portion of the circuit such as resis- 
tors, transistors, wire, vacuum tubes or 
whatever else has been included in the 
paths of inputs. Usually, ac components 
(capacitors) do not include themselves in 
the noise equation, unless they are oper- 
ating as something other than a pure ca- 
pacitance, which sometimes happens 
with capacitors that are improperly ap- 
plied. (This latter criteria shouldn't be a 
problem in equipment from reliable de- 
signers and manufacturers.) 

Once the thermal noise at the input 
stages of the amplifiers is established, it is 
then amplified (multiplied) by the gain of 
all succeeding amplification stages. In a 
normal microphone to line -level situa- 
tion there can be as much as 80dB of 
gain present. As a result, the noise that 
lives at the input will be increased by as 
much as 10,000 times. 

In practice, the input noise of a good 
amplifier may be as low as 3nV to 4nV 
(10 -9V) times the square root of the 
bandwidth (usually 20kHz), which yields 
a noise level of about 0.5µV (10 -6V) over 
the audio range. Multiplying this number 
by 10,000 (the gain of the pre -amp) yields 
a noise level of 5mV (10 -3V). This, by 
any standards, represents a lot of noise. 
It is unavoidable. 

Passive noise 
The random electron activity that pro- 

duces thermal noise is dictated by the ex- 
act nature of the components in which 
the noises are generated. In resistors, for 
instance, the noise produced is a direct 
function of the resistance and tempera- 
ture of the part, as well as its composi- 
tion. The higher the resistance, the high- 

er the noise; if temperature rises, so does 
the noise. (This is at least one of the rea- 
sons why one doesn't find very many, if 
any, high- impedance microphones in the 
recording studio.) 

As far as the chemistry of the noise 
source is concerned, there is a difference 
between wire and various types of resis- 
tors. The equation used to calculate the 
exact noise of a component is very spe- 
cific, and yet not always practical. Most 
different types of resistors, for example, 
will not measure exactly as the formula 
predicts. 

The difference between the theoretical 
noise level of a resistor and its measured 
value will differ slightly -the difference 
is referred to as "excess noise." The dif- 
ferences are slight and not worth a great 
deal of concern in almost all cases. 

Resistors of the carbon- composition 
variety tend to have the highest excess 
noise; carbon -film types are a bit better; 
metal -film resistors are better yet; and 
wire -wound resistors tend to be the best. 
If you look inside a piece of equipment 
that is noisy and discover nothing but 
carbon -composition resistors inside, 
changing them to metal -film or wire - 
wound types will rarely make a measur- 
able or audible change in its perform- 
ance. The noise almost always lies in the 
active components, or even the device's 
basic design philosophy. 

Active noise 
The input stages of amplifiers exhibit 

much the same thermal -noise character- 
istics as do passive elements such as wire 
and resistors. The most common gain 
block used in modern processing equip- 
ment, the operational amplifier, has an 
"equivalent input noise" specification 
that supplies the required information to 
tell us how much noise will be applied at 
its input. 
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What Does The Human Clock Do? 
Ask Roy Thomas Baker. 

Roy Thomas Baker's magic has touched such artists as: 

Queen. The Cars. Journey. Foreigner. Alice Cooper. 
Cheap Trick. Devo. Slade, Nazareth, and more recently 
TPAU. His hit albums have generated over 80 million in 
sales, and that figure is still climbing. 

Visit Our NAMM Booth #4124 

z 

"At last, there's a device that will 
allow me to use sequencers without 
losing the integrity of the music. It 
was the first time ever I was able to 
sync a sequencer to an existing track. 
Because of the time saved by using this 
device. I feel that it should be standard 
equipment in every studio." 

Roy Thomas Baker 

THE HUMAN CLOCK IS FOR PRODUCERS: Capture all 
the MAGIC from your artist's demo tapes by using the 
Human Clock to sync all he additional hit -making 
touches they need, WHEHER OR NOT THE DEMO 
WAS RECORDED WITH SYNC. With the Human Clock's 
exclusive ADVANCE func:ion, you can also move 
sequences ahead or behind the beat to create even more 
feel. 

THE HUMAN CLOCK IS FOR ENGINEERS Re -lay lost 
sync tracks with the Hi.,rr.a: Clock. Or better yet. create 
an indestructible sync tone with a Human Clock and a 

bass drum. The Clock can rescue weeks of work. 

THE HUMAN CLOCK IS FOR A NEW WAY TO MAKE 
RECORDS: Use sequencers and drum machines for what 
they do best ... great sound, reliable performance. But 
DRIVE THEM with a living. breathing and feeling 
musician to make the music come alive. The best of 
both worlds! 

16 

-?_ *f."1 APM. P.O. Fox 9'05. 
Anaheim, ,áï802 

Want to know more? Send us this coupon and we'll 
send you a FREE brochure on the Human Clock. 
Name 
Address 

City Zip 
a 

Ai 
' 

CLOCK '-J, , 3331,1. Mr 
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The amount of noise present is a func- 
tion of the conductive density of the in- 
put stage, just as it is with the density of a 

passive component. In resistors, the 
higher the conductive density the lower 
the noise that follows with a lower resis- 
tance. High densities create less noise 
than do low densities. An operational 
amplifier may be designed such that the 
physical area of the transistors is large 
and operated at relatively high current to 
reduce the amount of noise generated. 

The same sort of trick has been used in 
discrete amplifiers many times for spe- 

cial applications, such as instrumentation 
pre -amps and moving -coil phonograph 
cartridge amplifiers. In these later cases, 
many small- geometry transistors are 
connected in parallel to effectively in- 
crease the area and, therefore, the dens- 
ity of the active elements, which has the 
same effect as one large transistor. 

Noise in practice 
The net impedance (resistance) at the 

input of the microphone pre -amplifier 
has a great deal to do with the ultimate 
noise performance of the amplification 

1he pnuu (II nuiae rc generated rn uudln rnrwl 

ADDITIONAL 
PARALLELED 
RESISTANCE 

NOISE 
SOURCE 
(RESISTIVE) 

(80dB of gain) 

NOISE 
OUTPUT 
(MASSIVE) 

Block diagram of a simplified a nIur mixer. showing points in the signal Row pulp at which noise 
is amplified. 

process. The impedance of the micro- 
phone ends up paralleling the input im- 
pedance of the pre -amplifier, thereby re- 
ducing the overall impedance to a low 
enough level to guarantee satisfactory 
noise performance. 

A typical example might be a case 
where the open. unloaded input of a mi- 
crophone pre -amp has an input impe- 
dance of 10kf2. With nothing connected 
to this input. and the gain raised to its 
maximum, there would most likely be a 
great deal of noise present, for two rea- 
sons. The first is the inherent noise of the 
elements in the input stage rubbing their 
electrons together and thereby making 
noise. The second noise source would be 
the ability of hum fields, radio signals 
and the random activity of the cosmos to 
enter the system through this untermi- 
nated high impedance, and then be amp- 
lified to an audible level at the output. 
High impedances make great antennas 
for all manner of undesirable back- 
ground noises that live in our atmos- 
phere. 

For these two reasons, high impe- 
dances should be avoided at all costs. It is 

safe. however, to allow high impedances 
to exist if they will be reduced by exter- 
nal means when the circuit is in actual 
use. 

Once a low- impedance microphone is 

connected to the high- impedance input, 
the impedance of the mic is paralleled 
with the open impedance of the ampli 
fier's. When two resistances or impe 

MICROPHONE PRE -AMP 

INPUT STAGE 
X10,000 

(80dB of gain) 

OUTPUT STAGE 
X10 TO 20 

(20dB -26dB of gain) 

PAN 

INPUT 
AMPLIFIER 
X10 TO 20 

(, 20dB -26dB of gain) 

EQUALIZER 

FILTER 

- FILTER 

MASTER 
FADER 

OUTPUT 
AMPLIFIER 
X10 TO 20 

(20dB -26dB of gain) 

(20dB) 
LEFT 

.LEFT 
AMPLIFIER 

RIGHT MASTER 
SUM FADER 

MIXER 
OUTPUTS 

(20dB) 
RIGHT 

RIGHT 
AMPLIFIER 

CHANNEL 
FADER 
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dances are connected in parallel, the net 
result will be somewhat lower than the 
lowest value. In the case of your average 
microphone, the impedance may range 
anywhere between 10Oí2 and 6000. At 
this level, the majority of the thermal 
noise of the resistance will be reduced to 
an acceptable level, and the input's abili- 
ty to receive unwanted electromagnetic 
phenomena from the ether will he tamed 
to a nominally usable level. 

Most amplifier inputs are Fairly high 
impedance when open, and for a very 
good reason. It is assumed that a low im- 
pedance source will be connected to the 
input, which will lower the net result for 
optimum noise performance. If the input 
impedance were low to begin with, the 
input would load the source and reduce 
the level at that point. This is not a good 
idea, because the loss incurred must then 
be compensated for with extra gain 
which. in turn. raises the noise. 

An example of this would be a case 
where a 60012 source is driving a 60012 in- 
put. When this occurs, exactly one -half 
of the signal voltage will appear across 
the source and the other half across the 
input. Because the signal across the input 
is all that the amplifier can see, half of 
the signal is effectively lost. If the input 
were at 10kí2, the vast majority of the 
signal would appear across the 10kí2, 
with only 5% of the original signal re- 
maining across the 600f2 source. This 
equates to a loss of only - 0.5dB. as op- 
posed to -6dB with the input impedance 
set at 60012, which represents a far better 
situation for good noise performance. 
Yes, the 1Ok12 input would be noisier 
with nothing plugged in to it. (As Henny 
Youngman would say: "Doctor it hurts 
when I do this....to which the doctor re- 
plies: 'Then don't do that!' ") 

All of the concepts that can be applied 
to microphone inputs can be expanded 
to include line -level inputs and gain 
structures. The most general rule should 
be to provide all outputs with as low an 
impedance as possible and, conversely. 
to ensure that all inputs are at as high of 
an impedance as possible. Doing so will 
ensure a minimum of signal loss (requir- 
ing less make -up gain and therefore less 
noise) and will likewise ensure that the 
net impedance at the input of each gain 
stage will be as low as possible to mini- 
mize thermal noise and induced pickup 
of extraneous signals. 

Gains and losses 
Having said that, the next thing to 

watch out for is gain structure. Where 
gain is applied in the chain of events in 
any audio system is extremely critical to 
the end result, in terms of both noise and 
distortion. It is normal and sound opera- 
tional procedure to take as much gain as 
possible at the source: the microphone 

input. Once you have done that, no fur- 
ther gain should be required outside of 
some minor trimming and equalization. 
Obviously, unless a fader is at maximum, 
some loss will be incurred. This loss, 
however, will he relative to other chan- 
nels in the system. 

Ideally, you should be able to hit full 
scale on the tape machine being used, so 
that the mic stage is doing the majority of 
the work when the channel fader is at 
maximum. If you attenuate and re- ampli- 
fy the signals passing through an audio 

system, each time gain is taken to make 
up for losses, additional noise is created 
that is not present in the source. This oc- 
curs because of the nature of thermal 
noise in each gain stage. 

There are no totally silent means of 
creating analog gain and therefore the 
noise of each stage will add to the net 
amount. Taking as much gain as possible 
in the very beginning eliminates the 
need to add superfluous noise to the 
project. 

R.t t 

A FEW WORDS ABOUT 
SOUNDMASTER 
AND TIME 

In the time it takes you to read this ad, 
you can learn how to execute your first 
Soundmaster edit, flawlessly. 

In the time it takes to call and arrange for 
a personal demonstration, your Soundmaster 
system can be up and running. 

In the time it takes you to pull together 
the financing for one of our cost -effective 
systems, Soundmaster can profitably lay down 
the tracks for a half hour program. 

In the time it takes you to compare Sound - 
master to our competitors, you can leapfrog 
your competitors in one sound business 
decision. 

Soundmaster. The fully integrated editing 
system designed to perform perfectly time after 
time after time after time... 

NEW YORK: Martin Audio Video (212) 541 -5900 
LA: Audio Engineering Associates (818) 798 -9127 
CHICAGO: Milam Audio (309) 346 -3161 

sounc mason 
Soundmaster International, Inc., 306 Rexdale Boulevard, Unit #5 

Toronto, Ontario, Canada M9W 1R6, (416) 741 -4034 - Telex 06- 963548 

NEW YORK LOS ANGELES CHICAGO 
TORONTO MONTREAL SYDNEY TOKYO PARIS 

Circle (29) on Rapid Facts Card 

June 1987 Recording Engineer Producer 53 



Hands-On 

EMT model 252 

Digital 
Reverb System 

For years, EMT has been a recognized 
giant in the field of artificial reverbera- 
tion. The EMT 140 plate became stan- 
dard equipment in a large number of 
studios, and the company has continually 
innovated and upgraded its product line 
to provide us with high- quality produc- 
tion tools. 

The latest addition to its line is the 
model 252, which represents the third 
generation in the evolution of the model 
250 and the 251 digital reverb units. The 
252 is a mono-input, stereo-output device 
that provides seven effects and 
reverberation programs with variable 
parameters. There are 64 variations of 
the programs stored in protected 
memory, and an equal number of loca- 
tions available for user -program storage. 

Physical layout 
Physically, the model 252 is a logical 

Bob Hodas is RE/P's evaluations and practices con- 
sulting editor 

By Bob Hodas 

departure from the large "spaceship - 
control" appearance of its predecessors. 
It is a much smaller 2 -piece unit, with a 

control head attached by cable to the 
mainframe processor unit. 

The mainframe occupies 4U (7 inches) 
of 19 -inch rack space and weighs 62 lbs. 
The rear panel contains standard 3 -pin 
XLR -type connectors for the single input 
and two outputs. A special 6 -pin XLR- 
type connector is used for the remote 
control. The mainframe can normally be 
operated up to 60 feet from the control 
head, and up to 300 feet with an external 
power supply. Remote operation is 
desirable because the mainframe con- 
tains two fans that generate a fair 
amount of noise. 

I was surprised to see no other connec- 
tors, such as an RS -232 or IEEE interface, 
on the back panel. This indicates a 
limited control expansion capability 
that, in an age of MIDI and expanding 
computer control, seems to be a severe 
oversight. 

The front panel contains a power 
switch, fuse and several LED indicators. 
The latter display input level and 
overload, as well as a temperature alarm 
and memory error. There is also a 
hinged plate secured with two thumb 
screws for easy access to important cir- 
cuit boards. 

Operationally, the 252 is similar to the 
251 in that it is mono-in and stereo-out. 
The device also uses 16-bit A -to-D con- 
version with 20 -bit internal processing. 
The use of a 20 -bit internal architecture 
allows reverb generation without the 
high- frequency regeneration necessary 
in operating systems with lower bit rates. 
Increased processing speed results in 
smoother reverb tails. 

Realizing the validity of this type of 
math and EMT's attention to detail, I was 
surprised that this unit was as noisy as it 
was. The first thing I did was to connect 
the 252's outputs to the console with 
nothing connected to its inputs. The 252 
turned out to have about 10dB more 
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The future is modular ... 
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902 de -esse- with auto threshold sensing 
903 OverEasy compressor /limiter, stereo -strappable 
904 Fully acjustable noise -gate expander 
905 Precision parametric EQ with "infinite notch" mode 
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911 Type I noise reduction, 1- channel encode /decode 

941A Type II noise reduction, 2- channel encoder 
942A Type II noise reduction, 2- channel decoder 
F900A 9 -slot mainframe, modular per supply 

The future IS modular! 
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Figure 1. Layout of remote control unit. 

Level and 
status Indication 

Delay time 
range 

Selected time 
or amplitude 

Selection of fixed 
programs or of user 
definable programs 

Memory address for 6 
settings per program 
(REVERB program 16) 

Selection and display of 
main parameters 
(corresponding to levers 
1.IV on front panel of 251) 

Moving the Parameter 
laver increases or 
decreases the value 
of the parameter 
selected; pressing It 
recalls next memory address 

Execution 
of a 
parameter set 

Selection of 
time and amplitude 
parameters 

Program selection 
buttons 

residual noise than another high -end 
reverb at the studio. 

Remote control 
Although, at first glance, the coritrol 

head may look intimidating with all its 
buttons and LEDs, it is actually quite sim- 
ple to master (Figure 1). The unit is 
logically laid out and allows fast, com- 
plete control of the 252. The labels and 
displays provide so much information 
that you will probably never have to 
refer to the manual after the initial read- 
ing. Although it is fairly large (roughly 
the size of this magazine), its size allows 
good ergonomics at a time when.buttons, 
readouts and panels are rapidly shrink- 
ing beyond usable size. 

The input level indicator is duplicated 
from the mainframe. When the Register 
LED lights, overload is occurring. 
Because the input is sharply limited 
when this LED flashes, I found that I 

could push a lot of level into the 252, 
causing the Register LED to be on light, 
without experiencing the horrors of 
digital breakup. 

The Temperature Alarm provides a 

warning that there is overheating in the 
mainframe, and that automatic shut- 
down will occur shortly if the problem is 
not attended to. 

Transmission Error signals a com- 
munication error between the control 
head and the mainframe, while Memory 
Overflow indicates that the maximum 
storage time (480ms) has been exceeded 
in the programs. Memory Error indicates 
a problem in the dynamic RAM or a 

defective storage unit (more on this 
when we discuss maintenance). 

Effects programs 
The seven programs provided in the 

252 are Delay, Echo, Chorus, Non - 
Linear, Doppler Reverb, the old 250 

Reverb and Reverb. These programs are 
initiated by hitting the appropriate selec- 
tion button. 

LED pointers are then highlighted on a 

descriptive table indicating which main 
parameters may be manipulated. These 
parameters are initiated simply by hit- 
ting buttons I through IV, and reading 
the LED display as you toggle the 
Parameter Lever left or right. (Those of 
you familiar with the model 251 will 
recognize a lot of these controls.) 

In the center section of the control 
head are the other parameters that can 
be manipulated. These correspond to 
Time and Amplitude of reflections 
(reverb programs) and delays (echo, 
delay and chorus). Pan (Panorama) refers 
to a reflection that may be panned be- 
tween the left and right outputs in 11 

stages. This latter is a very nice feature 
that allows one to locate a reflection im- 
age in relation to a panned direct signal 
giving the impression of room position. 

Left and Right refer to fixed -position 
reflections, while Cluster controls the 
reflection cluster (six reflections split bet- 
ween the two outputs) that leads into the 
reverb tail. Four Time Scale LEDs and an 
LED readout serve multipurpose duties 
for displaying the selected Time, 
Amplitude and Panorama position. At 
any time, 40ms may be added to all of 
these parameters en mass simply by hit- 
ting the +40ms button. 

The Set buttons add to the model 252's 
versatility. When Permanent is pressed, 
all parameter manipulations are heard as 

they are performed, which allows for set- 
ting up program variations by ear. With 
Immediate, parameters may be adjusted 
while one variation is running, and then 
loaded in at the appropriate moment 
simply by hitting the button. 

There are eight factory -loaded varia- 
tions for all programs -with the excep- 
tion of Reverb, which has 16. The same 
number of user memory -storage loca- 
tiont are also available for each pro- 
gram. Variations are called up by hitting 
the Fix /User button, the appropriate 
variation number and then RCL (recall). 

To access the second bank of eight 
Reverb programs, you need only hit a 

currently loaded variation number 
again. The storage procedure for loading 
the user memories is really quite simple 
and fast. 

User memories 
EMT designed the control head to store 

user programs on- board, which means 
that you could take your control head to 
another studio with a mainframe and 
have access to all of your favorite pro- 
grams. 

As much as I like this concept, I feel 
that EMT shortchanged its clients by hav- 
ing limited storage capabilities. Pro- 
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Conventional audio technology imposes limits. The 480L Digital 
Effects System removes them. While most studio equipment is 

What it 
telling you where to stop, the 480L calls you to go beyond anything 
you've imagined. 

Into impossible spaces and dramatically processed instrumental 
voices that somehow retain "unprocessed" clarity and detail. 
Into delay -based textures so new there are no naines for them yet. 
Into :to simulations of unparalleled realism and transparent 

depth. Into stereo sampling, digital Doppler shifts... . OO (.S II_1e Into unheard ar territory. 
Explore softwtware on a whole new level of elegance and 

sophistication, including reverb algorithms based on 
new research into the acoustic behavior of great musical 

is 
spaces. With two high speed digital "Machines," the 
480L runs two programs at once in parallel or series obvious configurations - with digital mixing. If you still look at 
reverb and effects as unrelated processes, the I80L will 

change your idea of what digital processing can do. 
The 480L is a genuine technological breakthrough - and sounds 

Wh t et 
like it. From basic tracks through CD masters, from sound effects pre- 
lay to final mixdown, it enhances every step of the production process. 
Entirely within due digital domain, if that's where you prefer to work. 

Digital audio is changing standards for every part of the re- 
cording studio. With audio performance that equals or 

hl 
surpasses any digital recorder, the 4801, sets its own 

standards. And with expandable hardware, it will soup co ntinue to raise them. 
If making unique, exciting, ravishing sound is 

part of your job, talk to your Lexicon Advanced 

1 S. 

Products dealer. Once you hear the astonishing 
performance of the 480L Digital Effects 
System for yourself, the advantages will 
be obvious. 

lexicon 
I. iron lnr.. 1(III Beaver Street. Waltham. \1 \ 1121-'1 n1 -í 89167911 
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Table 1. Directory of the model 252's seven factory -provided programs, with names of eight 
variations for each (16 in the case of the Reverb program). 

Doppler Reverb Chorus 

1 Small Room Solo Vocal 

Delay 

Small Hall 
(Ballet Studio Effect) 

250 Program 

Trumpet 

2 Small Room Choir 1 Comb Filter, Mono String Instruments 

3 Small Room Choir 2 Comb Filter. Stereo Solo Vocals 

4 Small Room Solo Vocal Stereo Effect Slight Spatial Enhancement 
(Spacious Room) (Multiplication) for Percussion Instruments 

5 Small Room Solo Stringed Instrument ADT Snare Drums 

6 Small Room Stringed Instruments ADT Small Rocm 

7 Small Room Solo Brass Instruments Level Adjust (Calibration Middle -Size Room 

8 Spacious Room Solo Woodwind instrument Large Room 

Non -linear Echo Reverb (first 8 variations) Reverb (second 8 variations) 

Solo Voice Snare -Resonance Trumpet 1 Small Room 
(Effect Reverberation) 

Solo Voice (Spacious Room) Snare -Resonance with Saxophone 2 Small Room 
Echo Effect 

Background Choir Snare Double Resonance String Instruments 3 Small Room 

Choir, Present with good 
Intelligibility 

Voice Multiplication 
(ADT- Effect) 

Room Program 
Small Room (Present) 

Room Program 
Middle -Size Room 

Guitar 

Solo Trumpet 

Computer Voice 

Solo Vocals 4 Small Room 

Slight Spatial enhancement 5 Small Room 
for Percussion Instruments 

Snare Drums 6 Large Room 

Hall Effect (Sports Stadium) Snare Drums, Echo Effects Reverberation setting 
for Enhancement of Effect 
Programs, e.g., Non -Line 

Room Program, Large Small Room (Cellar Effect) Snare Drums. 
Room (Background) Biting Filtering Effects 

Background Choir 

grams may not be downloaded to tape or 
disk, an omission that could become a 
problem when several engineers want to 
share one unit in the studio. 

Having eight storage locations 
allocated to a special effect such as 
Chorus, while only 16 are given to a pro- 
gram as important and widely used as 
Reverb, seems like a waste. Again it ap- 
pears as if EMT has not recognized the 
increasing use of computers in the studio. 

Subjective assessments 
Let's take a look at the seven in- 

dividual programs provided. 
Echo is an interesting program 

because it is not just a discrete echo. In- 
stead, the program provides a very high - 
quality reproduction of the input signal 
with some interesting routing. Maximum 
combined echoes may not exceed 
480ms, as the Memory Overflow LED 

Figure 2. Block diagram of litho program. 
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Figure 3. Parameter adjustments for the Non- 
Linear program. 

will indicate. Delay times are controlled 
via the Time parameters with Amplitude 
controlling the amount of feedback 
(Figure 2). 

Cluster acts as a preliminary delay, 
feeding the other controls. Pan may be 
panned left to right as described earlier, 
while Left and Right are fixed positions. 

An interesting note is that the input 
signal is present in the Left and Right 
lines, appearing in the opposite channel 
from the echo. This is a pretty clever 
feature, and the program is versatile 
enough for many varied uses. 

Delay is also a program of very high 
reproduction quality, and quite a nice ef- 
fect. The Time parameters of Left, Right 
and Pan follow their logical placements. 
Cluster sums six reflections are split left 
and right, so you can actually have up to 
nine discrete delays here. Amplitude ad- 
justs the relative level of each of the four 
Time parameters. 

Bandwidth of the Delay programs is 

impressive, and this program is sure to 
be used for some very nice vocal delay 
effects. 

Although I was pleased with both the 
Echo and Delay programs, I found my- 
self creating new variations and not us- 

ing the factory stored variations as much. 
In the Chorus program, Time controls 

delay times while Amplitude controls 
feedback for each of the four delays. 
There are eight selections for continuous 
variations in pitch and position con- 
trolled by parameter button II. Variation 
speed (vibrato) is controlled with button 
111. 

Once again, sound quality is very high. 
This is a fun program, although not spec- 
tacularly different from other chorus 
devices. 

The Non Linear program is very dense 
and smooth. The program can be used to 
increase vocal intelligibility, or for the 
special drum effects that have become so 

popular. Time and Amplitude behave 
normally as with the reverb programs, 
while Parameter switches 1 and II shape 
the sound (Figure 3). 

Switch IV allows you to filter the rever- 
beration tail. I did enjoy the factory vari- 
ations, especially *6, which creates a 

nice backward effect. 
Doppler Reuerb is more of a special ef- 

fect reverb program than "realistic" re- 
verb, and provides some very interesting 
effects. Extremely long reverb times may 
be set, and the Doppler shift gives the il- 
lusion that the reverb is moving around 
in the room. Reverb time (up to 18s) is 

linear for all frequencies, and eight posi- 
tions each of Doppler pitch and speed 

AMPLITUDE 

1.5 

1.0 

0.5 

TASTE 1:1 

SWITCH 1:1 

TASTE 1:8 

SWITCH 11:8 

TASTE 11:1 

SWITCH 11:1 

50 100 150 200 250 300 350 

TIME 

(MS) 

TAKE IT ON THE ROAD. 
SEE WHAT IT WILL DO. 

Shok- Stop" cases are tough. 
Hit the road with them once, and 
you'll know exactly what we're 
talking about 

Built like no other, Shok -Stop 
cases can take a beating that 
would turn other cases into so 
much scrap metal and sawdust 
The Shok- Stop's rugged high 
density polyethylene shell, with 
its unique ribbed design, absorbs 
virtually all impact shock The little 
remaining vibration reaching the 
interior is instantly overcome by the 
high density custom fitted foam. 
And, your very valuable extremely 
sensitive broadcast equipment is 
left totally unharmed 

Shok -Stop cases are water tight, 
scuff resistant and are the only field 
repairable cases on the market 
today. They can be ordered with 
optional EMI /RFI shielding and 
pressure release valves. 

So, the next time you hit the road 
for one of those knock -down drag - 
out sessions, remember to pack it 
all in the toughest transit cases 
made. 
The Shok- 
Stop from 
Thermo - 
dyne. 

1THERMODYNE 
INTERNATIONAL LTD 

20850 Alameda St, Long Beach, CA 90810 (213) 603 -1976 
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You don't kna 
console is unti 

But you find out very quickly. 
Because digital recorders are relentlessly accurate. Even the 

slightest console noises come through loud and clear. That's why we 
went to extremes when we designed the new Sony MXP- 3000 Series. 

All connectors and contacts are gold plated. Potentiometers 

1 
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Sony Communications Products Company, Professional Audio Division, 1600 Queen Anne Rd_ Teaneck NJ 07666 © 1986 Sony Corporation of America. Sony is o regsrered rrodemork o1 Sony Corpora'ir 
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are made from non -degrading conductive plastic. High -performance 
hybrid amps are used at all drive and summing points. 

The result? You'll have to not hear it to believe it. 
For more information on the MXP -3000 Series, contact your Sony 

Pro -Audio representative. Or call Sony at (201) 833 -5231. SONY 
PRO AUDIO 
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Technical Specifications 
Input impedance: balanced, floating, 
minimum 3kíl. 
Nominal level: +6dB; adjustment 
range of -10dB to + 15dB (0dB = 
0.77V). 
Output impedance: balanced, 
floating, maximum 6012. 

Nominal level: + 6dB; adjustment 
range of -10dB to + 15dB. 
Frequency response of delay pro- 
gram: 30Hz to 15kHz; + 1, -3dB. 
Overload margin: 6dB. 
Signal -to-noise ratio of delay pro- 
gram (referred to nominal level rms, 
unweighted): 75dB; peak. unweighted, 

(CCIR 468 -2): 70dB; peak, weighted 
(CCIR 468 -2): 65dB. 
Signal-to-noise ratio of reverb pro- 
gram (referred to nominal level rms, 
unweighted): 73dB; peak, unweighted 
(CCIR 468 -2): 69dB; peak, weighted 
(CCIR 468-2): 64dB. 
Harmonic distortion of delay pro- 
gram maximum 0.1% at nominal 
level (f =1 kHz). 
Power consumption: 120VA. 
A/D and D/A converters: 16-bit 
uniform. 
Sampling frequency: approx.32.6kHz. 
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may be adjusted. All Time parameters 
have a range of up to 80ms, and these 
reflections are full bandwidth. A low -pass 
filter is provided for the reverb tail. 

250 Reverb represents the classic 
algorithm to be found in the EMT model 
250. The only change is said to be that 
the reverb tail and cluster are now 
variable from Oms- 12Oms. Reverb time, 
as well as high- and low- frequency time 
adjustments, can be made. I thought that 
this was a great program in the 252, and 
loved the factory variations. 

For the last program, Reverb, RT, at 
1kHz is adjustable from 0.4s -4.5s in 16 
steps. Low -, mid -, and high- frequency 
time adjustments are centered at 300Hz, 

4kHz and 8kHz, respectively. Reflection 
and Cluster times can be set between 
Oms- 120ms, and varied in amplitude. 
Figure 4 shows a block diagram of the 
major control elements. 

There are 16 factory -supplied varia- 
tions for this program in the two banks, 
A and B. I found that I was definitely par- 
tial to the variations in bank B, and found 
them useful. The reverb tails are good, 
quite dense and smooth; in my book, 
they are EMT's strongest point. The com- 
pany seems to be using a brighter 
algorithm than many others, and this 
gives a greater feeling of clarity. 

The one thing I really did not like were 
the reflections; it may sound silly, but the 

Figure 4. Block diagram of Reverberation program. 

t tt$ 
tN FILTERS OUTPUT OUTPUTS 

DISCORRELATOR 
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reflections were actually too hi -fi. They 
were too distinct and interfered with the 
original signal. With instruments that 
have a lot of bass energy or transients, 
such as kick drum, the reflections turned 
into stutters. If I brought the reflections 
way back, then I tended to lose the sense 
of space that first reflections should im- 
part. 

The reflections did not sound real to 
me; they were just too good and, in 
many cases, got in the way. I almost felt 
at times that I did not have to mix the 
original signal in with the reverb. This 
experience is unique among all of the 
various digital reverbs I have listened to. 

As I often do in these reviews, I gave 
the unit to a fellow engineer to check his 
impression. Phil Kaffel had the oppor- 
tunity to use the 252 while recording 
vocals for the latest Huey Lewis album. 
Phil liked the effects programs a lot, and 
found the unit easy to use. He is very 
familiar with the EMT 250 and liked this 
program. He felt, however, that the 
original 250 reverb tails were smoother 
than those of the 250 program supplied 
in this unit. 

Internal construction 
Maintenance engineers will love this 

unit. The important analog circuit cards 
are immediately accessible by removing 
two thumb screws and folding down a 
hinged panel on the front of the main- 
frame. All level calibration may be done 
on these boards; a fast and simple proc- 
ess. Components are identified on each 
board and test points are provided for 
convenience. 

If there are memory errors, an LED 
will light up on the digital board, identi- 
fying the offending chip. There is even 
correction built in so that if a single 
storage unit becomes defective, it will be 
corrected to the proper value. 

The manual provides schematics on 
everything you will need in case of 
failure. In fact, whether discussing set up, 
operation, or theory, the manual is very 
informative. It was clear and concise and 
after one reading, I felt perfectly comfor- 
table operating the 252. The block 
diagrams of the programs were especial- 
ly informative. 

I have mixed feelings about the EMT 
model 252. There are points about which 
I am enthusiastic, yet there are other 
aspects that EMT should take a more 
careful look at. The model 252 is probab- 
ly the most expensive digital reverb on 
the market; I must say that I expected 
more for such a high price. 

I would like to thank The Plant Studios, 
Sausalito, CA, for providing the time 
needed to perform this Hands -On 
review. 

REiP 
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No one has the facility to meet 
your needs quite like Centro. 

The demand for greater production 
values has existing broadcast and tele- 
production facilities expanding and new 
facilities opening at an amazing rate. The 
need for professional systems integration 
has never been greater. 

At Centro, we know 
from experience that 
there are common 
facility requirements. 
We are also savvy 
enough to realize there 
are very special as- 
pects of each facility 
which are totally 
unique. 

We know, too, that 
a highly organized approach to project 
management is the key to the successful 
completion of facilities large and small. 
From the initial concept meeting to 
handing over the keys, we carefully mon- 
itor each step of every project to insure 

we will meet all performance budget and 
deadline targets. 

We also recognize that many smaller 
facilities are being developed subject to 
modest budgets. In response, we have 

developed a unique 
approach to systems 
furniture: modular 
consoles and racks. 
Built to the same 
strict specifications 
as our custom turnkey 
systems, these com- 
ponents are surpris- 
ingly economical, very 
versatile and aestheti- 
cally unsurpassed. 

So, whether you need a total turnkey 
installation or custom consoles and racks, 

we have the facility to meet your needs, 

just give us a call. 

A uni que approach to systems furniture. 

Centio is a subsidiary of Skagg, 
Telecommunications Service. an 

American Stoles Company 

,-1987 Cenbo Cuipui,tt 
Centro 

Centro Corporation 
369 Billy Mitchell Road 
salt Lake City, Utah 84116 

1-800- 654-4870 

Circle (34) on Rapid Facts Card 



Recording and Production Techniques for 

Audio Vísual 
Presentations 

By Brian A. Roth 

Although A -V presentations can serve as a useful area of diversification 
for traditional recording facilities, engineers and producers need 

a basic understanding of audio -visual production techniques. 

It seems that many recording and pro- 
duction facilities are missing out on a po- 
tentially lucrative market niche: sound- 
track production for audio-visual presen- 
tations. A -V tracks may lack the glamour 
of album or jingle production ( "Yuck! 

Sound tracks for slide shows ? "), but they 
can be a steady source of income. 

The intent of this article is to provide a 
general overview of appropriate produc- 
tion techniques, as well as basic descrip- 
tions of the hardware used in A -V 

presentations. 
In many cases, the assembly of the vis- 

ual portion of a presentation is handled 
by a person or company specializing in 
A -V productions. However, most of these 
A -V houses have extremely limited in- 

Brian Roth has worked in broadcasting, pro-audio 
sales/service /installation, audio equipment design 
and as a technical writer. Currently, he is a consultant 
for professional audio and video production, and cor- 
porate data and telecommunications. 

The audio-video control room of Ackerman Hood & McQueen's Golden Voice production studio, 
located in Oklahoma City. Equipment includes a Sony MCI JH- -600 console, JH -16 analog 
24- track, J11- -110 %- and -inch stereo mastering decks, a variety of Audio +Design signal pro- 
cessors, including SCAMP racks, Compex and Vocal Stresser limiters, plug Yamaha and Klark- 
Teknik digital reverb units. 
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The M 20 from AEG 
sets new standards 
for professional 
tape recorders in 
the studio. 

This professional machine is right 
at the cutting edge in terms 
of technology, ease of operation, 
reliability and ergonomics. 

The M 20 is the latest develop- 
ment from the inventor of 

the magnetic tape recorder in 

a successful line stretching back 
50 years. It has every impressive 
feature the professional 
could ever desire. The latest micro- 
processor technology. 

Wrl i'J: f 

Sync amplifier for monitoring 
with the recording head during 
electronic editing. Electronic and 
storable automatic bias adjust- 
ment for different types of tape, 
with all sorts of equalization 
(such as NAB and IEC), and that 

at all 4 speeds. Incorporation in 

computer -controlled systems via 

standard interface. Timecode 
option. Built -in or portable 
for studio and mobil operation. 
Optimal operating in horizontal or 

vertical position. Continuous 
vertical and horizontal adjustment 
of Variostand allows perfect ergon- 
omics for any operator. Suitable 
for 19" plug -in systems. 

The M20 represents the ultimate 
combination of state of the art 

electronics and high -precision 
mechanics. For higher demands 
and new applications, e.g. in con- 
junction with computer -controlled 
editing systems or stereo television. 
It's tomorrow's answer to today's 
sound studio. 
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For further information please 
write to: 

AEG Corporation 
Route 22 -Orr drive 
P. O. Box 3800 
Somerville NJ 

08876 -1269 
(201) 722 -9800 

AEG Baily Inc. 

167 Hunt Street 
AJAX /Ontario L1S 1P6 

(16) 6838200 

AEG Aktiengesellschaft 
Professionai Tape Recorder Branch 
Bücklestrasse 1 -5 
D -7750 Konstanz 
West Germany 
Tel.: (07531) 862370 
Fax: (07531) 862421 
Tx.: 733 233 aeg d 

AEG 
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house audio production facilities, espe- 
cially if the project requires custom mu- 
sic production. That's when a profession- 
al recording studio can step in to fill the 
void. And, there are instances when a re- 
cording studio has made the investment 
in A -V hardware and production person- 
nel to provide a turnkey service to their 
A -V clients. 

Client contact 
Regardless of who handles the visual 

portion of a project, the production se- 
quence will follow pretty much the same 
steps. First of all you must have a client 
who wants to prepare an A -V. Finding 

such clients requires some salesmanship, 
either on the part of the studio or the A -V 
production house. Because much of the 
business tends to come from advertising 
agencies, you might have a foot in the 
door if your studio is already handling 
jingles. 

The audio and visual production teams 
will then need to determine the custom- 
er's requirements. How big is the bud- 
get? What is the required timetable? Usu- 
ally, it seems, there is not enough money 
or time available, but that's the nature of 
the beast. 

Next, the type of production needs to 
be established; is this a one -shot extrav- 

After the final stereo audio track has been transferred to two of the four available tracks on a 
Tascam Winch deck, the audio /visual programmer begins the task of synchronizing the slide 
projectors with the audio program. 

aganza for the client's annual sales meet- 
ing, or will multiple copies of the finished 
A -V be sent out to the field for sales sup- 
port or point -of -sales use? 

In the former case, it is feasible to de- 
sign a production with dozens of syn- 
chronized slide projectors, lasers, flash 
pots, dancing bears and other rock con- 
cert paraphernalia. However, most A -Vs 
fall into the latter category, where equip- 
ment portability, ease of setup and oper- 
ation are as important as the sales 
message itself. 

At this point, scripting can begin. Be- 
cause they are so closely interrelated, 
both the visual and audio elements must 
be firmly established early in the project. 
The nature of the medium dictates that 
the visuals be programmed to conform 
with a finished audio track. It is impera- 
tive that both the audio and visual pro- 
ducers share the same vision of what the 
finished product should be before the 
first inch of audio tape is recorded. 

Production sequence 
Most A -Vs require an announcer track. 

The first audio production step is to re- 
cord the announcer's voice -over. One of 
the biggest problems can arise at this 
stage if the visual and audio producers do 
not work closely together. 

For instance, assume that a sales pres- 
entation for a new product is being pro- 

The finished A -V production is combined with 
a specially constructed set, which also sup- 
ports the projection screens. A recent audio- 
visual presentation for a Telex Computer 
Company sales meeting included lasers and 
other effects. 
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ADVERTISEMENT Ensoniq Application Note #4 

AMAZING NEW MIDI BREAKTHROUGH FROM ENSONIQ! 

LOSE UP TO 66 POUNDS 
WITHOUT GIVING UP.. 
ANYTHING *! _ - 

NO STRENUOUS EXERCISE! 
Now there's a way to trim pounds and inches from your MIDI setup - permanently! If you're currently using multiple keyboards. 
Ensoniq MIDI Modules can add up to 26 voices and dozens of fea- 

tures, at the same time reducing weight and space. 

NO DANGEROUS SIDE EFFECTS! 
If you want to add sampled sounds to your setup, you don't have to 
add another complete keyboard. At just 11 pounds, the Mirage Digital 
Multi -Sampler gives you all the sound and features of the Mirage 
Digital Sampling Keyboard - without the keyboard. 

The fast -loading Mirage Multi -Sampler can deliver up to 16 distinct 
sounds at any time. controllable from your keyboard or sequencer. 
From drums and percussion to pipe organ and special effects, the 
Mirage is already in over 24,000 studios and setups around the globe. 
The Mirage even comes with the most popular sampled sounds on 

diskette. 

iv a - a : a - 

ENSONIQ MIDI MODULES LABORATORY TESTS PROVE 

WORK WONDERS PIANO LOSES 500 POUNDS 
Now you can take a grand piano wherever 
you play. The Ensoniq Sampled Piano 
Module uses concert grand multi -samples 
to create a completely realistic piano 
sound. In addition to three different acous- 

tic piano sounds, 
the module fea- 

tures sampled 
electric piano, 
marimba, vibes, 
clay, upright and 
electric bass. 

All the sounds 
are available at 
the push of a but- 
ton or MIDI pro- 
gram change. You 

can even 'soft split' the bass sounds to the 
lower portion of your controller keyboard. 

Before - 129 lbs. 

"For years my keyboard 
setup was overweight 
and unhealthy. Now 
I'm using Ensoniq MIDI 
Modules. And because 
I'm using an Ensoniq ESQ -1 as a con- 
troller. I can save ESQ -1 sounds and 
sequences on diskette, using the disk drive 
in my Mirage Multi -Sampler. The Sampled 
Piano Module gives me access to the entire 
88 -note range of the piano. But best of all, 
I can use the ESQ -1 and ESQ -M together 
in the MIDI Overflow Mode and get the 
performance of a 16 -voice synth. "- 

V. Savage, Milford, PA 

..-= -=-.-_:.. 

JrJrJrJ JrJrJ) -Jr rJr rJ 
1 GUARANTEED! 
L' Ensoniq MIDI Modifies are guaranteed to reduce 
jj the weight of your keyboard setup only. The ¡7 

L: Mirage Digital Multi- Sampler retails for $1195US ! 
,L -the Ensoniq Sampled Piano Module for 5895US 

and the ESO -M Digital Wave Synthesizer Module C 

1 for S995US. Ensoniq. Mirage. ESO -1 and ESOM 
,1 11=n=U1=1=11=u=a1-Jr 

rr ==f=m-JJ+1 

After - 63 lbs. 

PATENTED ACTIVE 

INGREDIENT -ESQ -M 
The Ensoniq ESQ -1 Digital Wave Synthe- 
sizer is one of the most in- demand keyboards 
on the market. The new ESQ -M Module 
has all the voicing and programming 
features of the ESQ -1 in a ready -to -rack- 
mount MIDI package. 

In fact, it's in the MIDI environment that 
the ESQ -M really shines. The ESQ -M is 

completely multi -timbral -each of its 9 

simultaneous MIDI channels can play a 

completely different sound. Combined with 
the Ensoniq exclusive 'dynamic voice allo- 
cation'. the ESQ -M can behave like 9 

separate polyphonic MIDI synths -a real 
plus when sequencing. 

Getting started with Ensoniq MIDI Modules 
is easier than you might think. With a MIDI 
synth and a few MIDI cables, you can be 

making better sounding music in minutes. 

My MIDI setup is too big and too heavy. Show me how the Ensoniq MIDI 

Module Diet Plan can save space and weight while adding to the quality 
of my sound. 

NAME 

ADDRESS 

CIT Y 

For more information write Department R 

ENSONIO Corp. 155 Great Valley Parkway. Malvern. PA 193551! Canada 
6969 Trans Canada Hwy Suite 123. St Laurent. Oue HAT 1V8 II 
ENSONIO Europe BV. Domplein I, 3512 JC Utrecht. Holland l7 Australia 
Electric Factory. 188 Plenty Rd . Preston. Vic. 3072 D Japan Hammond 

LSuzuki. Ltd . 1135 Koike -Cho. Hamamatsu 
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duced. The client wants a "punchy" 
script that reads, in part, "New! Im- 
proved! Cheaper! Better than before!" If 
each of these copy points are to be ac- 
companied by a visual image, the voice - 
over announcer may need to slow down 
his or her delivery at that point to allow 
the slide projector(s) to keep up with the 
script. 

The audio cannot be recorded without 
paying close attention to the visuals that 
will be synchronized to the audio track. 

From the technical side, the voice -over 
session should not pose any special prob- 
lems. It is wise to use a moderate amount 
of compression -and perhaps a sane 
amount of high- frequency EQ boost -on 
the original voice track, because the final 
audio track will usually be a number of 
generations down from the original. 

You can save a lot of time if you record 
the voice -over on one track of the multi- 
track. The script can be punched to- 
gether and the final "read" will be in 

place on the tape and ready for the as- 
sembly of the music score. Otherwise, re- 
cord the voice -over on 1/4 -inch tape, edit 
out the mistakes and bad takes, and then 
transfer the final track to the multitrack. 

Once the final voice -over is assembled 
(and, if necessary, "blessed" by the cli- 
ent), the music track is created. Of 
course, if the project is limited by budget, 
there may be no music, or the music 
track may be obtained from library 
sources. (There are those producers who 

A Crash Course in A -V Presentation Hardware 
The majority of A -V visuals are gen- 

erated with 35mm slides and projec- 
tors. The most basic setup will consist 
of an audio cassette playback deck 
that triggers the advanced mechanism 
of a slide projector. There exists a de 
facto cassette format standard for this 
type of system: the audio program (us- 
ually mono) is recorded on what is nor - 
molly considered the "A" side of the 
cassette, and the synchronizing tones 
are recorded on the remaining area of 
the tape where the "B" side would be 
located. 

Note that the entire width of the tape 
is used; the "top" half for program au- 
dio, and the "bottom" for the slide sync 
tones. Because of this format, a con- 
ventional cassette deck cannot be used 
to record the sync tortes (although a 
regular deck could be used to transfer 
the audio program to cassette prior to 
pulsing) or to play back the finished 
program. 

All of these simple sync systems use a 
!kHz pulse of around a 0.5s duration 
to trigger the slide projector. 

For many years, Wollensak sync re- 
corders were widely used for A -V appli- 
cations. They had the proper head for- 
mat, internal sync -tone generators and 
detectors, an interface to trigger the 
side projector and a self -contained 
amp /loudspeaker. 3M decided several 
years ago to cease manufacturing 
these decks, but many are still in the in- 
ventories of A -V production and rental 
houses. 

Teac has introduced a cassette deck 
with the correct head format, and add- 
ed the capability of stereo audio. This 
deck, however, does not offer an inter- 
nal amp or speaker. 

Several manufacturers also make a 
1 -piece portable system that includes a 
slide projector, a rear- projection 
screen and a cassette sync /playback 
system. The slide tray sits on top of the 
box, and the pulsed audio cassette 
slips into a slot on the front. The Singer 
Caramate is one of the more common 
units being used, although it too is no 
longer in current production. 

A more sophisticated A -V presenta- 

tion will use multiple slide projectors. 
These will be set on vertical "stackers" 
so that the image from each projector 
can be aligned to perfectly overlap the 
others. 

The 35mm slides will be distributed 
among all of the projectors in a se- 
quential fashion. For instance, if three 
projectors are used ("A." "B," "C"), the 
first slide will be in position 1 of the 
slide tray on projector A, the second 
slide will be in position 1 of projector 
B, the third will be in position *1 of C, 
the fourth slide will be in position +2 of 
A, and so forth. 

The pulse track will trigger a device 
called a dissolve unit which, in turn, 
will illuminate the slides sequentially. 
This results ih a much smoother visual 
presentation because the black -out 
period between slides of a single pro- 
jector is effectively eliminated. In fact, 
given sufficient projectors, it is possible 
to achieve a "motion picture" effect. (1t 
is quite impressive to sit backstage and 
watch umpteen projectors clacking 
away in response to the commands of 
a sophisticated dissolve system.) 

What makes all of this possible are 
microprocessor -based control systems 
available from a variety of manufac- 
turers. A digital control track (not to- 
tally dissimilar to a time code or con- 
sole automation track) is recorded in 
parallel with the audio program track, 
usually on a ''4 -inch, 4 -track reel -to- 
reel machine. This control track then 
tells the dissolve units which projector 
lamp to illuminate and which projec- 
tor needs to advance to the next slide. 

Unfortunately, each manufacturer 
uses a proprietary sync format. Thus. if 
a large A -V presentation is destined to 
be used on the road, it is particularly 
important to determine the rental 
availability of suitable playback equip- 
ment at each location- before pulsing 
the show with a given brand of sync 
equipment. (Unless, of course, all of the 
required compatible gear is trans- 
ported to each venue.) 

Speaking of oddball sync formats, a 
low tech one used with filmstrips 
comes to mind. Rather than using in- 

dividual, mounted slides in a tray, a 
continuous band of 35mm film is pre- 
pared with the visuals properly se- 
quenced. The portable playback ma- 
chines often require yet another syn- 
chronizing method, and this one is a 
doozie. 

A 50Hz pulse is superimposed over 
the regular audio track, and the low - 

frequency signal causes the machine to 
advance to the next image. Because 
the tones are being mixed with the au- 
dio program track, the entire show 
must be pulsed in one pass: drop -ins 
on the sync track to correct mistakes 
are an impossibility. 

Because the 50Hz region is also the 
home of such things as kick drums and 
bass guitars, it is necessary to make a 
filtered copy of the final audio track to 
remove everything below 100Hz, there- 
by preventing false triggering of the 
projector. 

1 have found that cascading together 
several stages of a parametric equal- 
izer will do the trick. One EQ stage is 
used to add a 4dB or 5dB bump at ap- 
proximately 150Hz (to add warmth 
that would otherwise be removed by 
the following EQ stages), and is fol- 
lowed by one or more LF rolloff stages 
to create a brick wall response starting 
at 100Hz. 

If the net response is down I5dB or 
so at 50Hz, false triggering shouldn't 
occur. However, if multiple dubs are 
made of the processed and pulsed au- 
dio track, be sure to spot check the 
dubs for proper performance. (I re- 
member getting back some high -speed 
dubs that were cut at a much hotter 
level than the master, and the LF roll - 
off wasn't steep enough to avoid false 
triggering at the elevated levels used on 
the dubs.) 

There are many other types of equip- 
ment used in A -V presentations, includ- 
ing film or videotape projectors that 
are fired at the appropriate time in the 
presentation. 

A -Vs are truly a unique art form that 
often include a myriad of differing 
technologies, all under the direction of 
several slices of silicon. 
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seem to ignore the copyright laws and 
use commercial albums for the music 
tracks. I have heard way too many jazz 
instrumental albums as the backdrop for 
low- budget A -Vs.) 

If custom music is required by the proj- 
ect, the composer will need to write the 
score so that it times out correctly with 
the previously recorded voice -over 
track. It is common practice to break the 
music track into several sections to avoid 
becoming monotonous; these break 
points should correspond to logical 
points in the voice -over. 

Mix for the medium 
The recording techniques will be about 

the same as any other album or jingle 
project. It is important to keep the audio 
presentation playback system in mind; if 

the audio is going to be heard over a 
3 -inch speaker in a self- contained projec- 
tion system, then it makes no sense to re- 
cord a synth track with lots of 30Hz fun- 
damental. 

The same sort of common sense also 
applies at the mixdown stage. Always 
keep the A -V playback system in mind. If 

the track is being played back in a large 
ballroom or hall, be sparing with reverb, 
because the room will add plenty of its 

35mm slides are selected and laid in sequence on this vertical light table, prior to selection and 

loading into suitable projector trays. 

i sound. r the neat tiv Hea re less 
Consider the size 
advan . es... 

ëc ' ega s ' -33 ' MI wire 
microphone receiver mounts inconspicu- 
ously on a camera. Or on a tiny corner 
of your sound cart. Or in your pocket. Or 

on your belt, providing you with program - 
quality headset audio. 

With the R -33 you have a wide choice of 
transmitters...any Cetec Vega DYNEX" ll 

bodypack or handheld. A full complement 
of useful accessories is included. 

The R -33 provides 8 hours of operation 
on a single 9 -volt battery. Audio is studio - 
quality (e.g.. over 100 dB S/N). 

All this. in a rugged package less than 
12 ounces, and only 3/4 x 3 -1/4 x 5 -5/8 

inches (HWD). Available in two colors... 
PRO Brown /Cream or Camera Black. t Cetec Vega 

...the professional's wireless 
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own, and you can run the risk of obliter- 
ating the message with reverb on top of 
reverb. 

Remember, the acoustics in your con- 
trol room are much drier than a large 
hall. In the same vein, close -field moni- 
toring and extremely high- monitor SPLs 
can result in a mix that will sound like 
garbage in a more reverberant space. 

At the other end of the playback spec- 
trum, most A -Vs end up being presented 
on small, portable systems. If your con- 
trol room monitor chain consists of God - 
zilla SPL2000s, tri -amped with 1kW rms 
per channel, then you need to trot down 
to your local Radio Shack and buy a 
small, el cheapo replacement speaker 
and low- powered amp so that you can 
hear what the mix will really sound like. 

In most A -V projects, the visual ele- 
ments (such as product shots and title 
slides) will be gathered together while 

the audio track is being assembled. Once 
the sound track is completed (and, again 
"blessed" by the client if necessary), the 
visual production team begins the hairy 
task of trying to make its image match 
your audio. 

Believe me, after going through a num- 
ber of these projects, this process can be 
the most time -consuming, frustrating 
part of the whole project. Invariably, 
everything runs behind schedule, and 
the poor slide guys /gals end up putting 
in several 48 -hour days trying to get the 
stupid thing out the door! 

In a large A -V production, not only 
must the right slide be in the right tray in 
the right projector, hundreds or thou- 
sands of "cues" need to be entered into 
the memory of the synchronization 
equipment. 

Once this hurdle is passed, The Client 
again enters the picture. With any luck, 

Recording and Mixing Tips forAudio -Video Productions 
Unlike most pop tunes, you want 

your listeners to be able to clearly un- 
derstand the voice portions (voice -over 
as well as any lyrics). Avoid the temp- 
tation to overpower the message with 
the music bed. A compressor /limiter 
with a ducker or voice -over input will 
keep the message out front in the mix, 
by establishing a preset level difference 
between the music and voice -over. 

Try to ensure that the music ar- 
rangement is not too busy under sec- 
tions with a voice-over. Listeners may 
lend to lock in on the rhythm track 
rather than the voice -over. Save the 
musical pyrotechnics for the opening 
or closing sections. 

Because of the typical budget and 
deadline pressures, many A -V tracks 
are generated with electronic instru- 
ments (drum machines, string synths, 
etc.); MIDI- -based equipment can make 
the project go faster and easier. The 
average listener cannot hear the differ- 
ence. However, in order to create the 
desired sounds quickly, the musi- 
cian/programmer must be totally fa- 
miliar and comfortable with the MIDI 
gear; there is not time to allow six 
months of experimentation trying to 
find that perfect sound. 

Large -diaphragm microphones tend 
to work best for voice -overs. Con- 
denser models, such as the AKG C -12, 
Neumann U -47/87 and dynamics like 
the Electro-Voice RE-20, seem to en- 
hance a speaking voice and help it 
stand out in the mix. 

Compression of each individual mu 
sical instrument track, either while be- 
ing recorded or during mixdown, can 
help keep the dynamics under control, 
without resulting in the squashed 

sound created by compressing the en- 
tire mix. If, for some reason, it be- 
comes necessary to compress the final 
mix, a multiband compressor, such as 
those used by radio stations to process 
their on- the -air audio, will provide 
much better results than a single -band 
compressor. 

Always use appropriate monitor 
speakers and playback levels (see 
main article). 

Table 1. Typical track sheet for a music/ 
voice-over master. 

Track N 

1 

2 

3 

4 

5 
6 
7 

8 
9 

10 
11 

12 
13 

14 

15 

16 

17 

18 

19 

20 
21 

22 
23 
24 

Assignment 
Console automation N1 

Kick drum 
Snare 
Hi -hat 
'Drums left 
Drums right 
Bass guitar 
Rhythm guitar 
Rhythm keyboard 
Vocals and instrument overdubs 
Vocals and instrument overdubs 
Vocals and instrument overdubs 
Vocals and instrument overdubs 
Vocals and instrument overdubs 
Vocals and instrument overdubs 
Vocals and Instrument overdubs 
Vocals and instrument overdubs 
Vocals and instrument overdubs 
Vocals and instrument overdubs 
Vocals and instrument overdubs 

Often used as a stereo pair for 
"ping pong" track bounces 

Announcer voice -over 
Console automation #2 

'Note: Tracks 5 and 6 comprise a stereo mix 
of toms and a crossed pair of overhead mics. 

the final production will require little or 
no tweaking. Of course, clients have also 
been known to request a change in the 
voice -over script the day before the big 
presentation. ( "You know, we really 
need to add a little section about our new 
gizmo scheduled for release later this 
year...") 

Naturally, this type of change pretty 
much means starting again from the be- 
ginning and can lead to A -V producers 
strangling the client. That's why it is ex- 
tremely important to have consistent and 
clear input from the client at every step 
of the production. 

But, you hope all goes well at the client 
presentation, and the show is ready to 
ship. The folks at the sales meeting will 
soon see and hear the results of your 
handiwork, never realizing that the 
15- minute presentation they are watch- 
ing required hundreds of hours to create. 

Presentation formats 
In the case of the smaller, portable 

presentation, the original slides will be 
copied and collated into trays, and multi- 
ple copies of the audio track will be 
dubbed. 

Interestingly enough, the large, extrav- 
aganza show is often such a hit that 
members of the audience will request a 
copy to play for the folks back home. It is 
usually impractical to do this, however, 
so a client may order a scaled -down ver- 
sion for such an application. Sometimes a 
single -projector version of the show is 
created for use with portable A -V sys- 
tems. Or, the show can be modified to 
allow transfer to videotape. And, therein 
lies yet another pitfall. 

If the audio was recorded for maxi- 
mum bang in the ballroom, it just might 
not translate well to the small screen. A 
common mistake is to go hog wild with 
stereo effects that just cannot be wedged 
into a single, small speaker. If there is 
any indication that a scaled -down A -V 
may be required for field distribution, 
keep a close ear on such things as mono 
compatibility, or else you may soon be 
back at the mixing desk listening to the 
blasted thing for the 1,001 time. 

There are so many facets involved 
with A -V production that it is just impos- 
sible to cover them in this brief article. 
However, I hope I have shed some light 
on this interesting market. 

For a recording studio just getting 
started in this field, I suggest you team up 
with a visual production group that is 
lacking an audio department. Maybe the 
resulting synergy will put beans on your 
table and their's. RE/P 

All photography courtesy of Ackerman Hood A. Mc- 
Queen Advertising. 
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Behind Every Synclavier 
There's a Success Story 

Profile: André Perry 
C.E.O. and Chairman of the Board of The André Perry Group and Le Studio 

Visionary producer André Perry heads one of the most sophisticated music and video production 
facilities in the world. Located in a beautiful and secluded Quebec setting, LE STUDIO and THE 

ANDRE PERRY GROUP have proven that. with the right personnel and equipment. a studio 

doesn't have to be in a major urban center to stay on top. With his facility constantly booked, its 
clear that Andre's philosophy of total service has paid off. Recent projects range from network 

TV series to records and videos by such leading artists as Chicago. The Bee Gees. David Bowie, 

and The Police. 

He comments on the success of his first Synclavier Digital Audio System and his future plans: "The 

Synclavier was so simple to learn and use that two weeks after installing the 

system we did the music and sound effects for a major network Movie of the 
Week. It's been so cost -effective that we're already ordering a second 
system for our new Washington, D.0 facility." 
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By David Scheirman 

Providing high- quality front -of -house and on -stage monitor sound 
for this prestigious live, 3 -hour telecast from the Shrine Auditorium, Los Angeles. 

An estimated worldwide TV audience, 
conservatively rated at 50 million per- 
sons, tuned into the live broadcast of the 
29th annual Grammy Awards, Tuesday, 
Feb. 24, from the Shrine Auditorium, Los 
Angeles. Produced by Pierre Cossette 
Productions for CBS, the annual event 
was a culmination of combined efforts by 
many of today's most talented technical 
geniuses. 

The Grammy Awards telecast has re- 
cently benefitted from the work of sound 
designer Murray Allen, president of Uni- 
versal Recording, Chicago, and chairman 
of the National Academy of Recording 
Arts and Sciences' Technical Education 
Committee. Allen has worked closely 
with Audiotek Corporation, based in Bur- 
bank, CA, which served as sound rein- 
forcement contractor for the event over 
the past several years. 

David Scheirman, REIP's live-performance consulting 
editor, Is president of Concert Sound Consultants, 
Julian, CA. 

"Getting it right for broadcast is of par- 
amount importance," Allen confides. 
"However, we also have to bear in mind 
that the actual house audience is a very 
critical group of people. We have gone to 
great lengths to coordinate the live 
sound with the televised and taped sound 
of the show, so that everybody benefits." 

Working in conjunction with Allen and 
the NARAS national committees, Audio - 
tek has assembled a sound reinforcement 
system dedicated to the Grammy 
Awards. This rig includes special scaf- 
folding systems for Shrine Auditorium, a 
sophisticated delay- speaker array net- 
work, plus complex house and stage mix- 
ing facilities. Pre -event coordination with 
the Greene, Crowe and Co. and Record 
Plant remote truck crews has smoothed 
the sound for the Grammy Awards into a 
finely -tuned audio presentation. 

Live house -sound mixer for the Gram- 
my Awards, Audiotek president Jim 
Showker first became interested in audio 
while attending the University of Vir- 

ginia School of Engineering. 
"Most of my audio education is actually 

self- taught," advises Showker. "I was al- 
ways interested in different sound equip- 
ment and the theories behind actually 
building it. Upon moving to California, I 

gained access to the engineering library 
at Cal Tech; I got into building my own 
crossovers and loudspeaker systems." 

Showker's compact sound systems and 
his interest in mixing televised events be- 
gan to pay off; in 1977 he worked on the 
Golden Globe Awards. Several years in 
partnership with fellow soundmixer 
Bruce Burns led to work on many tele- 
vised events, including Don Kirschner's 
Rock Concert. 

In 1983, Showker formed Audiotek 
Corp. Recent work, in addition to the 
Grammy Awards. has included the Bos- 
ton Pops for Liberty Weekend, and in- 
dustrial theater events for corporations 
such as the Pontiac Division of General 
Motors. 

The sound reinforcement system in use 
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This full 16 -bit no- compromise PCM processor is only $249. 
-your absolute best buy in professional quality stereo digital 
reverb. Period. 

Serious professional sound engineering requires multiple 
digital reverb effects. Now you can afford one for each main 
input channel, a couple dedicated to the cue lines, definitely a 
spare for mixdown and assembly. 

Chances are, you have a fully program- 
mable eocpensizIe digital processor. We think 
that's great. But we know the high cost of 
such processors usually won't permit hav- 
ing as many as you'd like to satisfy your 
demands for more extensively processed 
sound ... and to maximize your com- 
petitive edge. MICROVERB captures the 
sound you're used to. Dense, rich, dynamic 

reverb. Plates, rooms, chambers, halls, spe- 
cial effects like gated and reverse reverb. 
16 programs, 10kHz bandwidth. All super 
quiet and in full stereo. A breeze to use, 
and, most important, useable. 

If you haven't heard the Alesis Microverb 
yet, do it today. Microverb is fast becoming 
the utility reverb standard in equipment 
racks everywhere. 

St[gt,xnted retail pricelbr three .IICIlOVERBS Ul id the Allot) Rack Adapter: 
7b bear this startling breakthrough ir r teclmolog; 

u 
comac) ouAlcxc dealer 

ben), l ec, you cal one at a tinre. 

Rugged extruded aluminum case with 
interlocking construction. 

STUDIO ELECTRONICS 

Circle (39) on Fast Fact Card 

FOR MORE INFORMATION WRITE ALESIS CORPORATION. P.O. BOX 3908. LOS ANGELES CALIFORNIA 90078 



/ 

ilO00000000 

SLAVE 
YAMAHA PM -3000 

Figure 1. Audiotek president Jim Showker 
served as house PA soundmixer for the 29th Figure 3. Audio and VCA interconnects be- 
annual Grammy Awards. tween a pair of Yamaha PM -3000 consoles. 

Figure 2. Scott Harmala of Audiotek handled 
stage monitor mixing duties. 

for the 29th annual Grammy Awards in- 
cluded loudspeaker systems designed 
and built by Audiotek, along with a 
40x16 dedicated stage monitor mixing 
console conceived and constructed by 
Jim Showker and Scott Harmala, who 
served as the primary stage monitor mix- 
er for the Grammys (Figure 1 and 2). 

Cooperative effort 
An event as complex as the Grammy 

Awards telecast involves a host of spe- 
cialists and a battery of technical produc- 
tion equipment, all brought together to 
the same place at the same time. 

"No one single person can take credit 
for a subject as broad as sound for the 
Grammys," Showker says. "It just plain 
wouldn't happen without a team effort." 

In addition to Audiotek's rental sound 
system, this year's event made use of 
sound reinforcement and communica- 
tions equipment from Burns Audio, A -1 

Audio and McCune Audio -Visual; remote 
trucks from Greene, Crowe and Co. and 
the Record Plant were on hand for audio 
and video taping. 

Ed Greene mixed the show's music for 
telecast, with Don Worsham and Paul 
Sandweiss handling tape cues and po- 
dium microphones. Rich Breen of Uni- 
versal Recording, Chicago, coordinated 
the truck sound with the live PA. 

Showker, assisted by Steve Kibbons, 
mixed live sound for the house audience. 
Scott Harmala, assisted by Grey Ingram 
of Solid State Logic, handled on -stage 
monitors. Michael McDonald of Yamaha 
Professional Audio Division served as the 
monitor -mix stage manager. Greg Wat- 
kins and Steve Huntley assembled and 
supervised communications equipment. 

Technical assistance for the event's 
multiple set changes, on -stage equipment 
setup and microphone positioning was 
provided by members of IATSE Local 
#33 (Alan Metcalf, James Bonetti, Greg 
Samoyloff, Bill Young, Tim Chavez, Joe 
Doucette and David Van Geisen) and Lo- 
cal #695 (Jeff Fecteau, Bart Chiate, Mur- 
ray Siegel, Ric Teller, Mark Webber and 
Klaus Landsberg). The Los Angeles area 
Local #695 is perhaps the world's only 
local dedicated to sound technicans for 
film and television. 

House PA mix 
With the advent of stereo television 

programming, televised broadcast audio 
is becoming more important than ever 
before. The increased scrutiny in the 
broadcast area also has its effects in the 
live audience sound. 

"Whatever we do with the live PA in- 
evitably will affect what shows up in the 
broadcast trucks," Showker explains. 
"Any little hums, buzzes or feedback 
squeals are not tolerable. The PA mix 
has to be exceptionally clean [to prevent] 
a negative effect on the televised 
sound...the two go hand in hand." 

Audiotek supplied a pair of 40 -input 
Yamaha PM -3000 consoles for the front - 
of -house position to receive stage inputs 
from five separate 27 -pair snake cables; 
the brass, string, woodwind and horn 
sections were mixed in the remote truck 
and the submixes returned to the house 
PA position. The two PM -3000s were 
linked together, affording Showker the 
ability to control group levels and main 

00000000 00 

MASTER 
YAMAHA PM -3000 

ö 
A) Slave stereo left and right outputs 

return to master stereo left and 
right sub in. 

B) Slave cue left and right buss out- 
puts return to master aux in 1 and 
2 

C) VCA /mute logic control via 24 -pin 
interconnect cable. 

stereo outputs of the second console di- 
rectly from the primary console VCAs 
(Figure 3). 

The "slave" PM -3000, on loan from 
Yamaha International, was located di- 
rectly behind Showker at the mixing po- 
sition; once inputs were grouped and as- 
signed, and a music mix set during tech- 
nical rehearsals, the actual show mixing 
was done primarily with the front con- 
sole (Figure 4). 

"This is perhaps a first," Showker 
notes. "The PM -3000 console has been 
available for approximately one year; 
they tell me that our event is the first 
known use of the 24 -pin interconnect ca- 
ble to link up a pair of 40-channel boards 
for simultaneous VCA /mute logic control 
operation. The programmable mute and 
VCA control function is a great new tech- 
nology; it certainly is helpful on a com- 
plex show like this one." 

Outboard signal processing gear used 
for house mix included Yamaha Q -2031 
third -octave graphic equalizers, dbx 
model 166 compressor /limiters, White 
sixth -octave filter sets for channel- inser- 
tion on the podium microphones and a 
Yamaha REV -7 digital reverb. 

"The podium microphones are actually 
one of the most important parts of the 
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show," Showker advises. "If the audience 
cannot hear the dialogue and announce- 
ments, then the show doesn't work at all. 
We use a pair of Schoeps condenser mics 
on each of the two podium positions; 
then we turn up the gain and really go to 
work with the Whites to get rid of feed- 
back rings." (Figure 5.) 

For mixing tape playback cues and the 
podium microphones, a 16 -input Sound - 
craft 200 -B console operated by Steve 
Kibbons was patched into the main 
Yamaha console. 

House speaker system 
The primary sound source for the audi- 

ence area mix comprised left and right 
loudspeaker stacks on custom -built scaf- 
folding platforms. The Shrine Auditori- 
um's architectural characteristics require 
that the speaker system be elevated 
above the stage level, yet projecting side 
balconies interfere with traditional stack- 
ing methods and arranging hanging 
points for the main left and right clusters 
is not feasible (Figure 6). 

To solve this challenge, Audiotek de- 
signed scaffolding that allows the assem- 
bly of a speaker array each year, with 
precisely -aimed coverage patterns with 
compact enclosures. The scaffolding is 

stored for use at the next year's event. 
Speaker system components included 

three low- frequency enclosures per side, 
each containing four Electro -Voice 
DLX -15 15 -inch speakers, and three 
mid /high frequency enclosures per side, 
each containing two JBL model 2385 
horns on 2445 drivers, and a JBL model 
2425 compression driver mounted on a 

custom Audiotek horn. An overhead 
center cluster of McCune SM -5 cabinets 
was positioned from rigging points in the 
ceiling. 

Crown and Yamaha amplifiers pow- 
ered the speaker system; the electronic 
crossover selected by Audiotek was the 
new 24dB per octave filter unit from 
TDM Design. Housed in the power ampli- 
fier racks, the TDM units offer 4 -way 
configuration in one rack space. 

"We used to build our own crossovers," 
Showker says. "The cost of the parts has 
really gone up now and today it's possi- 
ble to find some excellent commercially 
built units." 

Delay speaker system 
In addition to the left, right and center 

loudspeaker clusters, five separate de- 
layed matrix outputs from the main 
PM -3000 mixing console were used to 

Figure 4. The house mixing position featured 
a pair of Yamaha PM -3000 consoles and a 

Soundcraft 200-B suhmixer. 

Figure 5. Two podiums were each supplied 
with a pair of Schoeps condenser micro- 
phones. Channel -insertable White filters sets 

were provided for podium mic E. 

à urce or sampling. 
"There is no better sampling" *) 

The TC 2290 is the first sampler /delay in 

the world to give you 100% accurate sampling 
up to 32 seconds. Make an A/B comparison 
with any analog or digital master tape or com- 
pact disc, and you will notice there is no diffe- 
rence. 

The new TC 2290 digital delay is based on 

a totally new converter principle. With a linear 
frequency response up to 20KHz +0 / ±0,5 

dB an additiónal roll -off up to 33KHz and a 

unique 100 dB dynamic range, the TC 2290 is 

very warm, transparant, crystal- clear, musi- 
cal... with absolutely no noise. It has 18 bit 
resolution - better sound quality than a com- 

pact disc, and many new innovative effects. 

Ask your dealer for a demonstration of the 
new world standard of delay + programmable 
sampling. Just a few features are: delay with 

OF DENMARK 

t.c.. electronic 

ducking, chorus and de ay simultaneously, 
automatic panning 10O presets and MIDI fea- 
ture making it possible to control the TC 229C 
from a computer. 

Big studios will like the extras, 
small studios will love the price 
°) "There is no better sampling" is a quote 
from Bob Schwall - Right Track Studio in ,Y.Y.C. 

T.O. BOX 5039, 52 WOODBINE STREET, 

BERGENFIELD, N.J. 07621, PHONE: (201) 384 -4221 

WEST GERMANY 08157'7677, DENMARK 06262800. GREAT BRITAIN 010456262800. SWEDEN 10311 174950. NORWAY 1033) 26795 HOLLAND. BELGIUM.LUKEMBURG 00 3110 4588 166. A 1.STRIA 00498157 7677 

ITALY (02) 5054.1. F RANCE. (91) 498728. SPAIN 91- 4426426, USA 1201)384-4221. CANADA 14161 72 7 1951. JAPAN 10313148051. AUSTRAL IA 103)6992385. FINLAND 90814133. GREECE CI 3628541. SWITZERI AND 077 22696 
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ONE FOR ALL, 
BROADCASTING CONTRACTING 

"This industry needs companies 
like Crown. that pay attention and design 
products to help solve our problems." 

The broadcast industry shares 
many common needs with others in the 

audio business, but the 
special needs outweigh 
the commonalities. For 

ENG, studio news, broad- 
cast variety and enter- 
tainment, broadcasters 
have special problems, 
special needs. 

Crown spends 
a great deal of time 

working with profes- 
sional broadcasters at 

both network and local 
levels to develop specific 
products that solve the 
problems, meet the 
needs, make sense. 
That's why top audio 
pros like Ron Estes of 
NBC's Tonight Show 
enjoys his relationship 
with Crown for devel- 
oping and testing new 
products that are 
specifically aimed at 

helping him get the job done. 
"We tested the very first of the new 

Crown Hand Held mics on the show, and 
quite frankly they were astounding. 

"All the sonic excellence you expect 
from Crown is there, the new CMTM' Series 
will definitely put Crown at the forefront 
of the hand held market." 

Ron Estes. NBC 
Burbank. California 

"If I can pick only one mike 
supplier it will be Crown - they just 
always work." 

Over the last 38 years, Crown has 
become known for high -technology, high 
quality, reliable products. Crown micro- 
phones have been used all over the world 
by demanding professionals in the kinds 
of conditions that really test a product's 
ability to perform, Crown continues to pass 
the test with flying colors. That's why a 
professional like Tom Durell, with the 
experience of 14 years in the Disney 
organization, independent credits 
such as the audio for the opening 
and closing ceremonies of the 
1984 Olympic Games and full 
audio project coordination, 
1986 Liberty Weekend, 
chooses Crown. 

"When you live by 
the motto 'no go, no show, 
you have to depend on 
reliability as well as 
quality. Crown puts those 
two attributes together 
better than any manu- 
facturer I have seen. I can 
depend on consistent, 
reliable, quality per- 
formance from Crown 
every time." 

Tom Durell. 
Tom Durell Enterprises. Inc. 
North Hollywood. California 

Cisco UJI 11 INTERNATIONAL. INC. 



ALL FOR ONE. 
FILM SOUND LIVE SOUND 

"I've always enjoyed using Crown 
products because of their reliability. In the 
motion picture industry, down -time is 
very expensive and Crown helps us keep 
that to a minimum." 

In the motion picture industry 
Crown has been a fixture ever since the 
introduction of the legendary DC -300. 
From powering the speakers behind the 
screen to providing GLMs` ", PZMs and 
other mics, Crown has been involved in this 
field for years. As in many other businesses, 
there is a direct correlation between a 
company's success and its ability to listen 
to the pros for designing products that 
meet their needs. 

"Crown's accuracy and reliability 
make it the natural choice where down - 

* time is so costly. In my job 
I have used Crown in many 
wide -ranging applications 

and have never had cause 
for disappointment." 

Ken Wilson, 
Sound Engineer/ 
Film Production 
Hollywood. California 

"Crown's commitment to putting 
new technology to practical use has given 
me products that make a real difference." 

At Crown the philo- 
sophy is the product must be 
specifically designed to meet 
the rigorous demands of 
the end user. 

Achieving this 
design philosophy is a 
matter of being innova- 
tive in putting new 
technologies to work. 
Always searching for new 
ways to gain efficiency of 
performance results in 
products such as PZM R , 

PCC® and GLM ®. Unique 
and well developed to 
satisfy discriminating 
professionals like 
David Andrews. 

David's success 
and reputation in the audio 
business is widely known, 
his live sound produc- 
tions are a standard that 
others look to and his 
choice of mic is Crown. 

"Live sound has to be intimate and 
real yet deal with the realities of gain before 
feedback, temporary set -ups, less than 
optimum placement, etc. 

"If a microphone cannot perform 
correctly I don't need it - I can't use it. 
I have tested and utilized every mic in the 
Crown line and have always been extremely 
satisfied with the consistency and accuracy 
of reproduction." 

s 
David Andrews, 
Andrews Audio 

Consultants 
New York. New York. 

1718 W. MISHAWAKA ROAD. ELKHART, INDIANA 46517 
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Figure 6. Custom loudspeaker stacks were 
arrayed on specially constructed scaffolding 
platforms, made to cover the Shrine 
Auditorium. 

distribute the house sound evenly to vari- 
ous seating areas. In addition to program 
content and equalizations, the arrival 
time to various listening areas through- 
out the house was adjustable. A Yamaha 
YDD -2600 4 -in /8 -out digital delay unit 
was used to provide outputs to various 
speaker clusters (Figure 7). 

A pair of Audiotek ATK M -2 compact 
enclosures were provided for downstage 
center front fill; four ATK M -3s were su- 
spended beneath the balcony lip for un- 
der- balcony coverage. Each hanging M -3 
was equipped with an E -V DLX -15 low - 
frequency component and a JBL model 
2445 driver. The smaller M -2 units house 
a 1 -inch 2425 compression driver. 

Stage setup 
To make the show flow smoothly, 

backstage technicians pre -set each live 
performance group's equipment on roll- 
ing carts. Stored in a backstage hallway 

until needed, each cart contained drum 
sets, guitar amplifiers. keyboard racks or 
whatever was required in different posi- 
tions for each portion of the show. As en- 
tertainers such as Simply Red. Dwight 
Yoakam, Luther Vandross and Janet 
Jackson took the stage during the tele- 
cast, stage sets were quickly re- arranged 
to reflect each artist's needs. 

Over 200 microphones were available 
in a collective pool from Audiotek and 
the remote trucks; stands and cabling 
were pre -set on each rolling cart. Shure 
SM78, SM57 and ECM50s, Sennheiser 
MD -416, 421s and 441s, AKG C-451E and 
C -452 condenser mics, and Countryman 
miniature cardioid and omnidirectional 
units were available in abundance. 

All hand -held vocal microphones were 
Cetec -Vega R -42s on wireless links; a 

dozen separate RF channels were avail- 
able. with each unit being activated and 
ready for use. Performers were pre -as- 

ImprovingLive Television Sound 
A Personal Observation byMurrayR. Allen, GrammyAwards Sound Designer 

In a review by David Gritten that ap- 
peared in the Los Angeles Herald Ex- 
aminer Feo. 25. 1987, sound for the 
29th annual Grammy Awards was de- 
scribed as follows: "All the music, in 
fact, sounded splendid, even without 
the benefit of a Stereo TV- sharper, 
clearer and with better definition be- 
tween instruments than on previous 
Grammy shows. It helped con- 
siderably." 

The only major change we made this 
year was the use of a Solid State Logic 
SL6000E console with Total Recall as 
our source for monitor mixing. Nor- 
mally, monitor mixing for a live TV 
show can really be a big headache. Act 
one might comprise 18 microphone 
and direct inputs. Each input source 
needs 4-band equalization. From these 
18 discrete sources the act might re- 
quire six or seven different monitor 
mixes. Act two has 20 inputs with simi- 
lar equalization and monitor mix 
needs. 

If the amount of time we have be- 
tween act one and two is seven min- 
utes, we have to diddle 430 knobs in 
420 seconds. To make this task even 
more difficult, we are usually working 
in an area without much light, and are 
resetting these 430 knobs while refer- 
ring to some hand -written track sheet 
made out at rehearsal. To reset all of 
the many dozen controls to the proper 
setting in the allotted time cannot be 
accomplished, not even by a Gold Me- 
dal Olympic Mixer. 

So what happens? The three days of 
individual rehearsals are finished. Now 
it is time to put it all together in real - 
time. We start the dry run the morning 

of the show. Act one is happy -after 
all, we had the entire night to reset this 
act's monitor mix! Act two is really un- 
happy because we only had time to put 
up 75% of the mix. The musicians and 
singers, being quite stoic, proceed to 
perform as best as they can. 

To offset the strange monitor mix 
they are hearing, they make compen- 
sations by playing and singing at dif- 
ferent levels than at rehearsal This au- 
tomatically throws the mix in the 
house PA and the mix in the broadcast 
truck up for grabs. Of course the act, 
while performing is making nasty 
glances and obscene gestures at the 
monitor mixer, who is probably trying 
his best to get the rest of the mix back 
to where it was at rehearsal. 

As the mix returns, the act once 
again changes its levels to uncompen- 
sate for the bad compensations made 
while they were going through their 
stoic effort. The house PA and broad- 
cast mixer are now praying that this 
act will finish early to spare them any- 
more embarrassment. At last they fin- 
ish as scripted. 

Now to reset for act three. This time 
we have 700s with only 756 diddles. 

Not every act change might be this 
difficult; however, try to reset a console 
to 0.25dB tolerances throughout all 
level and equalization parameters and 
see how long it takes to be 100% accu- 
rate. Remember, just one mistake of a 
few decibels might throw the whole 
thing up for grabs. Now you have to go 
through the whole mess to find your 
mistake. 

I felt that if I could solve the monitor 
problem, everything else would go bet- 

ter during the telecast. The obvious an- 
swer was to use o Solid State Logic con- 
sole with Total Recall automation. 
During downtime in rehearsals, the 
monitor mix engineers would practice 
their changeovers. I asked them if they 
could make the most difficult resets in 
under five minutes. 

After practicing these turnarounds, 
the monitor engineers were setting new 
speed records with the Total Recall sys- 
tem. The most difficult changeover 
took only 210s. Throughout the dry 
run, we kept hearing mystery ap- 
plause. Later we found out that it was 
caused by a small group of visiting en- 
gineers sitting near the SSL -they were 
applauding the speed of our monitor 
mixers! 

The result was as we predicted. 
Every act was happy with the monitor 
mix during the dry run and the show. 
When they came on- stage, the per- 
formers knew they would hear exactly 
what they heard during rehearsals; 
they automatically performed at their 
best. Because a musician who per- 
forms well makes any sound mixer 
sound better, a consistent monitor mix 
gave the house PA, as well as the 
broadcast mixer, a better shot at every- 
thing while making life easier for the 
on -stage performers. And, there was 
not one feedback in the stage monitors 
during the dry run or live- broadcast. 

This was the best sounding Grammy 
Show ever, if not the best sounding live 
show ever. And, to make it even more 
exciting, the press recognized the im- 
provement. When was the last time 
you ever saw the press comment on the 
sound quality of a television show? 
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major When it comes to hitting 
the top of the charts, the choice 
is Ampex Grand Master' 156 
studio mastering tape. 

It's not surprising, when you consider that our continuing refinements 
allow Grand Master 456 to always deliver unequalled performance. 

No other mastering tape provides such consistent quality and reliability, 
or commands such respect from musicians and studio professionals alike. 

More top performers have signed with Ampex tape than any other tape 
in the world. While opinion may vary on AM P EX what it takes to make a hit, there's no 
argument on what it takes to master one. 
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Figure 7. House speaker delay assignments. 

Figure 8. A wireless microphone monitoring 
position was provided to maintain a constant 
watch on the 12 RF mies: here, technician 
Klaus Landsberg mans the Yamaha M -916 
board. 
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Figure 9. An SSL SL6(N1t1 E 32 -input console 
was used to submix live performance band 
microphone inputs: the board's Total Recall 
system made set changes instantaneous. 

signed an RF channel, and cue sheets ad- 
vised the trucks and the sound reinforce- 
ment mixing positions as to what voice 
should be appearing on what micro- 
phone. A Yamaha M -916 console located 
near the stage- monitor mix position was 
dedicated to handling outputs from the 
various wireless microphone channels. 

"The main board operators aren't real- 
ly able to do critical soundmixing and 
worry about wireless mic channels at the 
same time," notes Klaus Landsberg, who 
manned the wireless monitoring position 
(Figure 8). 

"We keep fresh batteries in each unit, 
changing them about 30 minutes prior to 
each rehearsal and performance seg- 
ment; if one of the wireless channels 
starts to drift, we alert the crew onstage 
through the intercom system and all 
board positions are informed as we make 
a change from the cue sheet." 

Stage monitoring system 
With up to I0 live bands appearing on 

the same stage within a 31/2-hour per- 
iod -each expected concert -quality 
sound but had insufficient time for a 
soundcheck during the televised event it- 
self -the stage monitoring system for the 
Grammy Awards presented quite a chal- 
lenge. Operated by Scott Harmala of Au- 

diotek and Grey Ingram of Solid State 
Logic, the monitor system was both sim- 
ple in its design format and complex in 
its flexibility. 

"The decision to incorporate a Solid 
State Logic console with Total Recall au- 
tomation," Harmala notes, "was based 
on our need to be able to set up different 
audio scenes for each different live act, 
and then have those be absolutely re- 
peatable, time and again, as we went 
through the technical rehearsals that led 
up to the televised event. 

"The 6000E's Studio Computer gave 
Grey [Ingram] the ability to keep a com- 
puterized record of the various board 
functions for a certain act; as we went 
through set changes, the computer re -set 
the console instantly. Changes can be 
made in real -time, of course, as needed," 
Harmala says. "As the computer is ad- 
dressed to make an EQ or fader position 
change, the color monitor displays that 
change as it is graphically depicted." 
(Figure 9.) 

The SL6000's I/O (input /output) mod- 
ule contains two signal paths that pro- 
vide complete channel input, output and 
monitoring facilities. During standard 
operation, the channel level is controlled 
by a large VCA fader and the monitor 
level by the smaller audio fader. 

Seven signal- processor routing push- 
buttons in each module allow the 4 -band 
parametric equalizer, pass filters, on- 
board compressor /limiter and expand- 
er /gate circuits to be switched into either 
the large or small fader signal path in 
over two dozen combinations. 

Ingram mounted a full -color CRT mon- 
itor above the console's meter bridge; an 
on -board switcher enabled the operator 
to go back and forth between the tele- 
vised video program and the SL6000E's 
Total Recall channel display program, 
along with the Real Time System "preset 
list" that displayed pre -programmed 
information. 

Seven bus outputs from the 32 -chan- 
nel SL6000E were taken into Audiotek's 
custom ATK -4016 40-input/16-output 
monitor console. Designed and built by 
Audiotek's Jim Showker and Scott Har- 
mala, the ATK -4016 was used to supply 
eight separate stage output mixes. On- 
board parametric EQ is available on each 
of 16 available mix outputs (Figure 10). 

"Mixing the stage monitors for this 
show is actually the hardest job of all 
when it comes to setting up the sound re- 
inforcement," Showker confides. "Feed- 
back absolutely cannot take place, and 
having the mix EQ controls right at the 
operator's fingertips, on the console face, 
can mean the difference between a 
'squeak,' or catching it in time." 

Audiotek's custom floor- monitor 
speakers were hidden throughout the 
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Model 450, 8 x 4 x 2 Mixer, features 
phantom powering for professional 
condenser mics, in -line monitoring, 
solo, a dedicated stereo mix buss, 
stereo effects send and four switchable 
LED bar graph meters. More routing 
flexibility and performance gusto 
than anything in its price 
category. $1095.00* 

This is 
even greate 
Model 450 -16, 16 x 4 x 2, is a 450 with eight 
more inputs. The perfect 16 -track production 
console with sonic quality you'd expect to cost 

three or four times more. Nothing else even 
comes close. $1995.00* 

And these are the sonic 
equivalent of duct tape. 
Model 2050, 8 x 2 Line Mixer, will save your 
day when you suddenly need: another cue 
mix; a keyboard sub -mix or drums sub -mix; 
a separate monitor feed; a quick vocal 
reference (there's a mic preamp input, front 

panel). For just about any conceivable signal 
routing problem, latch onto a Fostex 2050 or 
two, and the problem is solved. These little 
sonic lifesavers are $26000* Each. No audio 
tool kit should be without one. 

FOSII2X 
Great mixers at great prices, the best of both. 
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Figure 10. On-stage monitor console patching. 

stage sets; advance planning and coordi- 
nation with the show's art director en- 
abled Showker and Harmala to deter- 
mine the optimum position for each 
cabinet. 

"Many of the performers are relying 
on tape playback," Harmala notes. "If 
the monitor speaker is too far away there 
can be a problem with delay, and it 
throws the singers off; if they are too 
close, the level can bleed into the mics 
affecting the broadcast sound, and the 
visual effect for television is not as good." 

Sidefill speaker systems on rolling 
carts were positioned as needed through- 
out the event; a stereo left and right mix 
was available from the ATK -4016 
monitor console. 

Mobile interface 
Of primary importance in a televised 

event is communications between the 
broadcast and taping trucks, and the 
sound reinforcement mix positions. Vo- 
cal and instrument line assignments, tape 
playback cues and in -show emergency 
changes all require instant and up- to -the- 
minute information exchange. 

"On events like this one, the headset 
communications setup is practically turn- 
ing into its own department," states tech- 
nician Steve Huntley. "One used to see 
carpenters, electric, sound [technicians] 
and so on; the communications systems 
are getting so specialized now for shows 
like the Grammys that it has become a 
special group of technicians in its own 
right." 

While much of the microphone cabling 
was pre -set onstage with multipair boxes 

on the rolling carts, there was a signifi- 
cant amount of "hot- patching" to be 
done during the event itself. Multipair ca- 
bles with a common numbering system 
and wiring setup for each splitter were 
supplied by Audiotek and the two re- 
mote trucks. 

"A lot of credit goes to Jack Crimes, 
who worked on the wiring and setup for 
most of the Record Plant trucks," con- 
cedes technician Michael MacDonald. 
"Jack came up with the idea that if the 
people who were working on and sup- 
plying equipment for these various major 
events were to all standardize their cab- 
ling systems, these remote recording 
dates would go more smoothly for both 
the PA and the truck crews. 

"As it happens, everyone supplying 
multipair cabling for the Grammys is 
now using the same basic type of snake 
system." 

Pre-event setup 
Equipment load -in began four days pri- 

or to the Grammy Awards Telecast. 
Band gear was rented from Studio Instru- 
ment Rentals, Hollywood, and portable 
carts were set up for a technical rehears- 
al run -through. Scaffolding for the loud- 
speaker system was erected, and the un- 
der- balcony and center delay clusters 
suspended. 

"No matter how much advance prepa- 
ration goes into something like this, 
there are always last- minute changes," 
Showker explains. "We had a dedicated 
center cluster ready to go in the shop. As 
it turned out, there were some changes 
in what size of temporary speaker 
system would be allowed to hang from 
the ceiling over the audience, and we 

brought in a smaller rental setup to make 
things work. 

"Putting together a smooth production, 
and being flexible enough to make sure 
that all involved parties are comfortable 
with the end results are what is impor- 
tant with this type of event." 

Showker has found that the type of 
events his company handles often re- 
quires a certain degree of finesse that is 

hard to find in other parts of the sound 
reinforcement industry. 

"What it often comes down to is sensi- 
tivity to particular situations," he says, 
"and a willingness to compromise, al- 
ways looking at what is best for the 
whole production instead of just for the 
PA system and its operators. 

"Whether it is placement of speakers, 
or overall show level, or a particular type 
of mic stand, we always take everyone's 
needs into account...the show producer, 
the art director, the working crews and 
the artists. 

"A truly fine production like the Gram- 
my Awards is like an intricate puzzle," 
Showker says. "It is possible to make it 
go together smoothly and have all the 
pieces fit the first time, provided you 
look at the effect the sound system will 
have on other parts of the show." 

After extensive planning, multiple 
meetings and the shuttling of input lists 
and stage plots back and forth, the 29th 
annual Grammy Awards puzzle did fall 
into place smoothly. The combination of 
extensive house and stage- mixing con- 
trol and dedicated delay /EQ zoning set- 
ups for the audience -area speaker system 
gave Audiotek the ability to lock in the 
right program mix, and then tailor the 
sound of the show to suit each different 
seating area in the Shrine Auditorium. 

"There just is no way that a 'one- night- 
er' mentality or attitude will work here," 
Showker says. "Even though the actual 
event is just a few hours long, there are 
thousands of man -hours of preparation. 
For example, just setting the delay out- 
puts and EQ for the different zones -1 be- 
lieve we had five distinctly different seat- 
ing areas to work with -took most of one 
day to set up correctly." 

Once the house system was ready, roll- 
ing carts and stage monitor mixes set, 
and all lines to the trucks confirmed, full 
rehearsals with the stage orchestra, 
guest bands and singers were scheduled. 
Particular attention was paid to any ef- 
fects the sound reinforcement system 
might be having on the broadcast mix. 

"The sound from the PA system has 
really not been a problem," advises 
broadcast music mixer Ed Greene. "Au- 
diotek's system has been designed speci- 
fically for this event; it all works well 
together. We use many direct inputs, 
plus close -mic techniques; there really is 
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no noticeable bleed of the PA sound onto 
the air." 

In fact, Greene had a pair of micro- 
phones suspended above the stage on 
flylines to provide master control of the 
ambient musical sound. 

"We actually get a pretty dry sound in 
the truck," he explains. "Since this is a 
very enthusiastic audience, during the 
live musical numbers the audience sound 
can actually cover the house PA sound. 
We bring in the overhead stage mics to 
pick up a little more musical 'body.' " 

During the morning of the show, final 
monitor "tweaks" were made on the SSL 
Studio Computer and the ATK -4016; 
wireless mic channels also were checked 
and re- checked for possible interference. 
A final run -through of the upcoming tele- 
cast with clocked tape playback cues and 
stand -ins in place to confirm camera 
angles and possible podium mic feed- 
back problem frequencies was staged. 

As millions of television viewers can 
testify, the 29th annual Grammy Awards 
sounded good. The attention to detail 
that is now being paid to both broadcast 
and live PA sound for important tele- 
vised events is making a difference; 
sound is no longer taking a backseat. 

Of particular interest at this event was 

the use of a SSL console for sound rein- 
forcement use; does a 2,200 -pound, quar- 
ter- million dollar console really have a 
place in the PA industry? 

"We feel it does," advises SSL's Grey 
Ingram, assistant stage monitor mixer for 
the Grammy Awards show. "For in- 
stance, here we have only four minutes 
total time to make a complete set change 
between Simply Red and Luther Van - 
dross' band. The rolling carts and the 
backstage patching are no problem, it's a 

breeze for them. But, if you have ever 
tried to completely reset a large console 
for major acts in that amount of time, 
then you know that it's high time that 
computer technology was used to speed 
up the process." 

Audiotek soundmixers Jim Showker 
and Scott Harmala both expressed the 
opinion that improving the primary 
board operator's ability to focus on mix- 
ing sound, instead of re- setting, patching 
and troubleshooting, helps lead to a 
more perfect show. 

"The improvements we made this year 
in the actual console technologies -the 
onboard parametric EQ on the 
ATK -4016 for monitor outputs, the 
slaved Yamaha PM- 3000 -40s with VCAs 
and programmable mutes and the 

SL6000E Total Recall System -all added 
up to a big plus," Showker says. "The 
easier it gets to actually mix on the 
systems, the less tension and the 
smoother the results." 

Whether or not console computer au- 
tomation for live- concert sound makes 
further inroads in the next few years, 
one thing is certain: technology is cur- 
rently very expensive. The cost- effec- 
tiveness of such new console features 
will be heavily leveraged against the ac- 
tual profitability of the events for which 
it seems to be required. 

If the ever -expanding net of global 
mass -media communications continues 
to combine live- concert sound for con- 
temporary artists with televised broad- 
casts, and if those broadcasts continue to 
work on audio improvements, then the 
system assembled for the 29th annual 
Grammy Awards may very well turn out 
to be a prototype for a new generation of 
concert mixing systems for globally tele- 
vised entertainment events. R r., P 

Photos by David Scheirman. 

Author's Note: The mention of specific manufactured 
audio products and service companies in this feature 
is made with reader interest and education in mind. 
No endorsement is offered or implied -DS. 
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The NEW "24" Series of crossover problem solvers from Furman Sound 
Three models for systems of every size: 

TX -324 Stereo 2 -Way / Mono 3 -Way 
TX -424 Stereo 3 -Way / Mono 4 or 5 Way 

TX -524 Stereo 4 -Way 

24 dB/octave slopes on every crossover point give the ultimate in protection 
for fragile drivers. Each point tunes continuously over six octaves without need 
for range switches. 

Field Select, a Furman exclusive, allows you to select Butterworth filters 
(constant power sum) for long throw applications, like most large concert halls, 
or Cauer filters (constant voltage sum) for near field uses, such as studio 
monitoring or wherever components are time or phase aligned. 

An on -board hard limiter on each output provides a final degree of speaker 
protection. The threshold can be varied from -20 to +20 dBV. 

Output Muting permits even inexperienced 
operators to power entire systems with one 
master switch, because it suppresses potentially 
damaging loud transients at the instant of turn- 
on or turn -off. 

Ground Lift switch allows you the option of 
isolating the signal ground completely from the 
chassis, eliminating hum -causing ground loops 
without disturbing the AC safety ground. 

There's more, too. Ultra -low distortion 
(.004% T.H.D.) and noise ( -90 dBV E.I.N.). 
And all at a fraction of what you'd expect to pay. 

Call or write for more information on solving 
your crossover problem. 

ilMICG .DG G - I =mar IMO MO' /VW wM /- MAO - 
Furman Sound, Inc. 

30 Rich St., Greenbrae, CA 94904 
Phone: (415) 927-1225 Telex: 230199 
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The Future of 

Electronic 
Music 

Production 
By Paul D. Lehrman 

The time: Five minutes, or maybe five years, from now. 
The place: Right next door. 

0 
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It's 8:30 a.m. when Sam, the second 
engineer, arrives for work at the studio. 
He takes a quick look at the day's 
schedule, then walks over to the library 
and pulls out the five optical audio 
source disks, the two floppies, and the 
video reel required for the morning ses- 

sion. He goes into the clean room, where 
the stacks of hard disk drives are located. 
They've been spinning quietly all night, 
as they do every night, so he doesn't 
have to turn anything on. The front - 
panel lights are all showing green, but he 
runs all of the drives through status 
checks anyway. In the machine room, he 
loads the reel of tape marked Rough 1 

onto one of the 1/4-inch digital videotape 
transports. Then, in Studio A, he warm 
boots the console, and the large, high - 
resolution color CRT lights up. 

On the console's alphanumeric key- 
board, Sam types in his access code, and 
then the relevant codes for the client, 
session engineer and project. Then he in- 
serts the floppies. On the screen appear 
the names of the 133 tracks in the cur- 
rent project, in alphabetical order. With 
the mouse or track ball, he points to the 
first five tracks to be worked on today. A 
new screen appears, showing the names 
of the 30 audio source files, the 16 syn- 
thesizer modules and the 40 banks of 
voices used in the five tracks, all in the 
order in which they are to be accessed. 
He confirms the information with a key- 
stroke. 

In the corners of the screen appear 
four smaller windows, each accessible 
with a single mouse click. These are the 
custom screens that the engineer has de- 
signed for this project, which reconfigure 
the console layout and functionality into 
the ways that he likes when confronting 
various production tasks. Like all of the 
control information, setups for the cus- 
tom screens are stored on the floppies. 

Finally, the laser printer next to the 
console quietly comes to life, and prints 
out four copies of all the information: 
two for the engineers and two for the cli- 
ent. The studio is ready. 

The music production studio of the 
near future will not have to wait for any 
radically new technology; the technology 
to support the next 10 years is already 
here. But the best and most efficient ways 
to use it are what remain to be 
developed. 

Everything, of course, will be digi- 
tal -the only analog devices will be mi- 
crophones (and their pre -amps, if they 
need them), power amps and monitor 
speakers. The two overriding philoso- 

Paul D. Lehrman is a Boston -based freelance writer, 
electronic musician, producer and a regular REIP 
contributor. 
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phies will be modularity and integration. 
Like today, there will be many types of 
devices, each suited for its own purpose, 
but they will all be part of a whole, and 
all will be able to interact and relate to 
each other. 

Many, if not most, will be black boxes, 
or even just plug -in circuit cards, designed 
to perform a multiplicity of functions, un- 
der the control of a single console- like de- 
vice, linked to a number of powerful mi- 
croprocessors, many storage devices and 
a prodigious amount of memory. 

Defining instruments and sounds 
When Ed the engineer and Clint the cli- 

ent arrive, the first track is waiting for 
them. 

"I was listening to the mix on my 
R -DAT player in the car last night," says 
Clint, "and I'm not happy with the bass 
sound. Let's look at it. Was that FM ?" 

"Yeah," Ed confirms. He mutes all the 
tracks except for the bass and hi -hat, and 
puts on the screen a representation of an 
FM synthesizer with 12 operators. 

"I think it's got a little too much bite," 
Clint offers. 

"How's this ?" Ed asks as he moves a 

mouse to the operator box labeled "At- 
tack mod /freq =3.0." As he grabs a verti- 
cal bar labeled "output" and drags it 
downward, the sound starts to mellow 
out. 

"Good," Clint considers. "but don't let 
it get too muddy." 

"You got it," comes the reply, as the 
engineer moves to another box labeled 
"Sustain bottom /freq =0.5" and pulls the 
level on that down as well. 

"That's fine," says the client, and Ed re- 
cords the new settings on the floppy by 
typing in "Bass lc" and the date. 

MIDI synthesizers and keyboards will 
be entirely separate animals. Besides a 
range of keyboards representing a varie- 
ty of styles, from feather -touch organs to 
heavily weighted concert Steinways, the 
studio will have a multitude of other 
types of synthesizer controllers. These 
will include devices that look like mu- 
tated guitars, marimbas, flutes, tiny 
trumpets, zithers and huge metallic 
glove -like objects, which can be hauled 
out when needed. 

The synths themselves will simply be 
black boxes in a rack somewhere out of 
sight. Like many of today's synths, they 
will be essentially digital -to- analog con- 
verters, but with a completely open archi- 
tecture that will allow multiple voices, 
configurable with multiple timbres, and 
the exact numbers of each will depend 
on the complexity of the desired sounds. 
Programming the synths will be done pri- 
marily off -line, first by specifying the type 
of synthesis used -FM, wavetable, linear - 
predictive, additive, subtractive or sam- 

pling -and then organizing the synthe- 
sizer parameters. 

But with MIDI 3.0, which will allow 
1,024 data channels running at 2MHz, 
changes in the synthesizer programs can 
also be handled in real time, so that ad- 
justing a patch to suit a track is no more 
complicated than turning the knobs on 
an equalizer. These changes can be re- 
corded and automated. 

Sampling and synthesis 
"OK, gimme some of the guitar," says 

Clint. "I like that sound. Where did you 
get it ?" 

"Oh, that's something we had on opti- 
cal disk," comes the reply. "We have a 
whole library of different types of strums 

and chords. Although, by now, most of 
them are in the machine as models." 

The definition of a "sample" will un- 
dergo a profound change. Although, 
originally, a sample file might consist of 
an entire guitar chord, under computer 
control the individual notes can be ex- 
traded and dealt with one at a time. 
From the material in one sample chord, 
entire phrases based on any combination 
of strings can be built, with control over 
rhythm, speed, order, dynamics and 
pitch, just as today's MIDI sequencers 
play synthesizers. 

The distinction between sampled and 
synthesized sounds will become less sig- 
nificant. Modeling programs in the corn- 

For more "modest" electronic -music composition and production sessions, a facility such as the 
new microPLANT, which recently opened for business at the Los Angeles Record Plant, is intend- 
ing to provide a viable alternative. Production hardware includes a 32/8 TACScorpian console, 
JBL and Yamaha monitors, Fostex E -16 ti -inch 16- track, time code interlock, and a variety of 
MIDI-based synthesizers linked via a MAC+ PC. Pictured here are composer /arranger and 
producer Randy Miller (left), who recently completed the score for The World of the Talisman, a 
cable TV feature, and microPLANT's owner /engineer, Steve Deutsch. 
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puter will allow a sampled sound to be 
analyzed and then resynthesized and 
modified, using whatever synthesis tech- 
nique is best suited for the job at hand. ¡f, 
for example, you wanted a long, sinuous 
background sound based on a guitar tim- 
bre, the resynthesis model might be sub- 
tractive; if bell -like tones were what you 
were after, you'd try FM: and if you 
wanted a "talking guitar" effect, you'd 
use linear -predictive. 

"It does sound a little mechanical," 
Clint concedes. "Can we get it more laid 
back ?" 

"Let's try this," Ed offers, as the guitar 
track appears on the screen. The chords 
show up as vertical lines, as a time scale 
scrolls across the bottom of the screen. 
He selects four measures, and then with 
the mouse takes the lines representing 
every second chord in each of the four 
measures, and moves them ever so 
slightly to the right. He presses the Play 
button, and the four measures repeat a 
few times in perfect rhythm. 

"I like it, I like it!" smiles Clint. 
Ed smiles too, as he pulls down a menu 

and selects "Global" to make the change 
effective over the entire track. 

Centralizing and 
decentralizing hardware 

A small icon at the bottom of Ed's 
screen shows that Carl, the composer, 
has entered the facility, and is working in 
Studio B. Ed picks up the phone and 
punches two numbers. 

"How're you doin' ?" he asks. 
"Good," comes the reply. "I did the 

sweetening for the finale late last night. 
I'm just cleaning up the string parts a lit- 
tle. You want to hear it ?" 

"Sure," says the engineer. "How many 
generators you need ?" 

"I could use about six more from you," 
says Carl. 

"Fine," says Ed, and allocates six of the 
D/A converter modules he's been using 
to the other studio, at the same time turn- 
ing control of his console over to Carl. 

"Hi Clint!" comes Carl's voice over the 
monitors, "you're going to love this," as 

the music fills the room. 

Local area networks are already a fact 
of life for offices, where storage and in- 
put- output facilities (like printers) are 
shared among several users. In the multi - 
room music production house, with mul- 
tiple -duty hardware completely under re- 
mote control, it makes sense that devices 
not being used by one studio should be 
available to another at the flip of a (soft- 
ware) switch. 

Storage 
Clint is pleased. "Print it!" he says. 

"No, I don't want to put it on optical 
yet," Carl replies. "I want to make sure it 
balances correctly with the effects. We'll 
check that out tomorrow and, if it's good, 
we'll get it off the hard disk and onto 
optical." 

With the development of write -once 
(WORM) optical discs, materials that are 
completed, that will be used often or that 
need to be transported to other facilities, 

Hard disks will be the 
medium of choice for 

on -line materials, 
optical discs will serve 

effects libraries and 
finished masters. 

can be stored off -line, relatively inexpen- 
sively. While hard disks will be the medi- 
um of choice for on -line materials, opti- 
cal discs will serve for everything from ef- 
fects libraries to finished masters. 

Floppies will still be used for non -data- 
intensive applications, such as instru- 
ment definitions, catalogs and configura- 
tions, as well as for certain types of real - 
time information. These are like auto- 
mation sequences, which can be easily 
transferred to hard disk for a session and 
then moved back to floppy for security 
or transport. 

Composing 
The client and engineer go back to 

playing with the finished tracks, while 
Carl looks at the next cue he has to write. 
He presses "Record" on his console, and 
a yellow light appears on one of the hard 
disks in the machine room. He picks up 
his guit- troller and starts to tap on the 12 

strings with his two hands. 
A melodic pattern begins to emerge 

that he likes, so he stops and plays back 
the last few seconds. As he listens, he 
thumps out a rhythm on his touchpad. 
Small bars representing the notes appear 
on the screen, and vertical lines showing 
where he is inserting the beats appear 
behind them and gravitate to the notes, 
forming them into a regular pattern. He 
pulls down a menu, and the notes repeat, 
with slight variations each time around. 

He wheels over a keyboard and starts 
to play a bass figure, which then also re- 
peats by itself. He pushes a button on the 
keyboard and the sound changes to a 

lush, burbling wash, with which he plays 
background chords. 

As he picks up the guit- troller again, he 
chooses a pure, almost glassy sound from 

his patch menu and then plays a soaring 
lead, full of fast flourishes, bends, vi- 
bratos and slides, over the previous 
tracks. When he's done, he decides to 
clean up the track before moving on. 

First, he tells the system to eliminate 
all notes shorter than 1 /25th of a beat. 
"Do you want to preview ?" comes up on 
the display and he presses "Yes" on the 
console. The display changes back to the 
horizontal bars, with the very short notes 
highlighted. Each time one occurs, the 
display shows the measure surrounding 
it. "Play, delete, or leave alone ?" the 
system asks, and Carl chooses what he 
wants to do. 

Next, he does the same process with 
notes that he played very softly, whose 
relative level is less than 25% of the 
mean level of the solo. 

Finally he plays a musical scale on the 
keyboard, and instructs the computer to 
make all of the notes in the solo conform 
to the scale. 

Now he looks in the corner of his 
screen and notes the elapsed time for the 
piece. He calls up the hit list for the 
scene, and sees how the melodic accents 
of what he has been playing coincide 
with the camera movements. He notes 
that one phrase peaks too early, another 
too late. He transforms the solo into a 
line graph, like a profile of a mountain 
range, grabs the highest peak and moves 
it over to line up with the time associated 
with the visual cue. He hits "play." 

The melody has been recomposed, as 

has the harmony and bass line. He 
changes a bass note from a C to an A flat, 
then specifies that all of the D7 chords 
preceding G chords should be changed to 
F #07s. 

With the melody and harmony set, the 
composer dials up a pattern from his cus- 
tom percussion library and starts it up 
with the music. As it plays, he inserts ac- 
cents at appropriate times by slapping on 
the touchpad. From a list of items includ- 
ing "Conga hi open," "Dishpans on pa- 
rade" and "Phil in a barrel," he selects 
his percussion pallete and, with a multi- 
colored grid that comes on the screen, 
assigns the instruments to the beats. 

He pulls down another screen showing 
fader movements and makes a few level 
adjustments. He hits a button labeled 
"Save" and the raw materials of the mu- 
sic, as well as the directory of instrument 
files, the repetition patterns and the 
fader moves are all stored together on 
the hard disk, and backed up to floppy. 

Now he discards everything but the 
melody and, with a collection of Balinese 
bell samples, tries converting it to a 
rhythm pattern, with the highest notes 
turning into the loudest bongs, and the 
longest notes turning into low- pitched 
booms. The result is a completely differ- 
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Take aNeotektowork 
for a test drive. 

No one judges performance just by reading 
the specs. To appreciate a recording console you 
have to put it through its paces. Hear what it'll 
do in your own studio. With your material. 
Your room. That's where the rubber meets the road. 

We're so sure you'll like what you hear, 
we want to offer you an easy way to 

compare our consoles to any others: 
Borrow a Neotek demo module. 

Fleetwood Mac did. They ended up 
cutting an album on it. We found out when 
they asked for a second one for stereo tracks. 

Check out what's under the hood. Hear our 
mic pre with the finest condenser mics. That's 
an easy one; manufacturers already use our 
consoles to demo their best. Try synth inputs 
and see why New England Digital uses 

Neoteks to show off the Synclavier. Drive it 

with a digital track. You'll hear how our 
consoles make digital recorders sound 
their very best. 

While you're at it, check the construction 
quality, the control layout, the flexible signal flow, 

and our very special equalizer. 
Then, if you can wait a few weeks, we'll put you 

in the driver's seat of a new Neotek console, custom 
built for your personal requirements. Like we did 
for Stevie Wonder. 

The way we figure it, we haven't come in second in a 
comparison yet. So we can't lose. 

Neither can you. 

So if you want to hear for yourself what's so special about a 
Neotek, drive one at work. 

And if you're planning to keep our demo module for your 
next album tracks .... well, that's OK too. 

1154 west belmont avenue 
chicago, illinois 60657 
(312) 929 -6699 

NEOTEK 
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ent piece of music, but one that some- 
how has a distinct relationship to the 
original. He chuckles, and stores it away 
on another floppy he puts in his pocket. 
He'll get back to it later. 

Computer -aided improvisation and 
composition software will allow any mu- 
sical idea to be stored, retrieved, trans- 
formed, varied, and concatenated and 
layered with other ideas. The composer 
will be able to essay unlimited numbers 
of different ways of using the same basic 
materials. Automatic counterpoint and 
harmonization will be built in, with the 
composer allowed to keep a catalog of 
his own custom styles for instant recall. 

The actual music will not be stored 
anywhere until the finished product is 

ready to leave the studio; instead, the files 
will contain the raw materials- sampled 
sounds, synthesizer parameters, raw per- 
formances and complex controller move- 
ments -and various pointers for how 
they will appear and when. 

Mixing and automation 
Back in Studio A, Ed and Clint are 

working on the mix. Displayed on the 
screen is a multicolored track sheet and a 

diagram of 32 bargraphs. Above the con- 

sole faders, the alphanumeric displays 
show the names of the tracks: "Solo Gtr," 
"Cymbls Lft," "Pno 2nd vrs" and so on. 

"Let me hear the third verse," says 
Clint. Ed moves the mouse about two- 
thirds of the way down the screen and 
clicks. The faders immediately move to 
new positions and take on new names, 
and a visual timer starts to run. The mus- 
ic comes in right on the downbeat of the 
third verse. 

"Too much horns right at the begin- 
ning. Can they come in a little more 
slowly ?" asks Clint. 

"They're up high at the end of the sec- 

ond verse," Ed replies, pulling down the 
menu labeled "History" and typing the 
track number. "See, they're really loud at 
the climax. Where would you like me to 
pull them down ?" 

Like the melodic graphs that Carl 
works with, Ed can see fader movements 
of a whole track, or several tracks, in 
profile. The client peers at the screen 
and frowns. 

"Can you get them to go down smooth- 
ly, maybe so they're just under the strings 
at bar 78, then bring them up again until 
the middle of the verse, around 113 ?" 

"Sure. You just want a straight fade, or 
would you like me to smooth out the 

Stage L, a new synthesizer and EM production room operated by Record Plant Scoring on the 
Paramount Pictures lot, Hollywood, features an impressive array of digital synthesizers and 
sampling instruments, including a New England Digital Synclavier, Fairlight CM /Series // /and a 

MID /- controlled Apple Mac + running sequencer software. 

sound as well ?" 
"Whatever you think will sound best." 
The engineer nods, and draws a line 

from the climax at bar 54 to bar 78. Then 
he types in the start and end levels, and 
pulls down two items from the "Fade fac- 
tor" menu. To "Volume" he assigns 
"60% /log," and to "Attack brightness" 
he assigns "40 % /lin." He presses "Play," 
and the track starts in the middle of the 
second verse. After the climax, the horns 
sound like they are pulling away into the 
distance, then coming back again as the 
third verse builds. 

"Perfect," says Clint. 

With all of the music synthesis con- 
trolled in software, distinctions between 
volume changes and timbral changes will 
no longer exist. Whereas now we can use 

MIDI velocity to control several factors 
besides volume, in tomorrow's studio any 
type of control data can be used to con- 
trol any aspect of the sound. 

Synchronization and editing 
"Let's roll it with the picture and the ef- 

fects," Clint suggests. Sam, who has been 
quietly taking care of full ashtrays and 
empty coffee cups, places the WORM 
discs marked "Effects 27" and "Effects 
62" into their players. 

Ed calls up the effects controller track 
on his console and specifies its start time 
to coincide with the beginning of the mu- 
sic track. The computer calculates the 
offset and flashes it back to him for con- 
firmation. Also at the same time, the tape 
on the digital video recorder in the 
machine room autolocates to the begin- 
ning of the scene. 

The overhead video monitor goes 
black except for a timing strip counting 
off the seconds at the bottom and then 
the picture fades in. A 5- second count- 
down appears on the video screen, "Se- 
quence start" flashes on the console CRT 
and the music comes up. "Effects Al 
ready" appears on the console screen 
and the laser pickup in one of the optical 
disk readers positions itself at the track 
specified in the edit list. "Effects AI start" 
flashes and the sound of wheezing heavy 
machinery rolls through the control 
room and fades. As it goes away, "Effects 
B I ready" pops up, the other disk reader 
cues itself and soon a thunderbolt crash- 
es off to the left. 

"Hold it," says Clint. "I want the thun- 
der earlier than that and it's a little too 
'rumbly.' Can we overlap it with the fac- 
tory and punch it up a bit ?" 

"Sure," says Ed, "but let me take it off 
the optical." 

He presses a few buttons and the thun- 
derbolt is silently recorded on hard disk. 
He moves to the effects edit list, changes 
the destination of the cue to the hard 
disk and subtracts three seconds from its 
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QUALITY YOU CAN STAND ON 
AT PRICES YOU CAN AFFORD 

1. ET SERIES 

Fully adjustable keyboard arms (see insert) 
Height adjustable to 58" 
Weight 18lbs. 
Load capacity: 300lbs. 
Colors: red, white, blue, black 
Nylon carry bag included 

2. MX SERIES 
Height adjustable 
Weight: 6lbs. 
Load Capacity: 801bs. 

Colors: red, white, blue, black 
Nylon carry bag included 

3. XT SERIES 
Height: 26" 
Tabletop Diminsions: 36'1I x 20 "D 
Load Capacity: 1501bs. 

Casters included 
Carpeted or Formica' tabletop 
'(Casters optional with Formica top) 
Nylon carry bag included 

Moost 
ETR-06 
ETR -14 
ETR -18 
ETR -22 
E7R -27 
ETR-41 

4. OR 

aas rea 
85P (14 °) 51.00 

14SP (245") 63.00 
18SP(315 ") 73.00 
22SP (385 ") 77.00 

275P (4725") 6300 
41SP (71.751 10300 

4. ETR SERIES 

Available in various sizes (see photo) 
Optional casters: S35.00 
Color: black 

All Tubecraft Products offer quick and easy assembly 
with no tools required. 
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start time. At the same time, he adjusts 
the "Playback pitch" to + 15% without 
changing the playback speed parameter. 

He then pulls down the mixer screen 
and with his mouse reroutes the input on 
the effect from optical to hard disk. 

"Done," he announces. He pushes play 
and the scene runs again. 

The ability to transfer data quickly and 
accurately between permanent and non- 
permanent media, and between volatile 
and non -volatile memory, will be a high 
priority for tomorrow's production stu- 
dio, both in the creation of materials and 

in their assembly. Keeping everything 
within the digital domain, of course, will 
ensure the highest quality. 

But for optimum efficiency, the most 
advantageous location for an individual 
piece of data must be determined before - 
hand-a musical sequence for a scene that 
is still being edited visually does not be- 
long on an unerasable optical disk, while 
an effect that's used once a year should 
not be taking up space on a hard disk. 

In the music studio, Carl is using every 
tool at his disposal to dissect and rebuild 
a troublesome vocal track. The singer 

had a bad week -one day, she couldn't 
make it through two phrases without 
coughing, while the next day she 
wouldn't sing into the mic, and sounded 
10 feet away. Another time, her delivery 
and sound were perfect, but her pitch 
was off. 

As he looks through the catalog of 
takes, Carl selects the ones he thinks he 
can work with and lines them up on his 
screen. First, he calls up one of the tracks 
with a cough in it. He looks at it on an os- 
cilloscope -like display, then carefully 
outlines the cough with his mouse and 
replaces it with a piece of room noise 

Wildcat Studios is a 24 -track Los Angeles 
facility that specializes in synthesized film 
scores and record productions. Equipment in- 
cludes two Kurzweil K250 sampling syn- 
thesizers, a Linn 900 drum computer, a Mac+ 
running Mark of the Unicorn, Performer and 
Composer software, Yamaha TX -816 
modules, a Yamaha DX -7 FM synthesizer, a 
Sequential- Prophet V synth, a Chroma 
Polaris, a Roland SBX -80 SMPTE- to -M!D1 con- 
verter, an Atari PC running Hybrid Arts 
DX /TX sound librarian, and two Kong EX800 
modules. Soon to be installed is a Fairlight 
CM! Series !!! digital synthensizer. Control 
room recording hardware comprises Trident 
Series 80B console, Otani MTR -90 MR!! 
24- track, MTR- 12 4- and 2- tracks, Lexicon 
224XL, Yamaha REV -7 and Lexicon PCM -60 
digital reverb units. 
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copied from the end of the track. 
From the "Splice" menu, he chooses 

"Crossfade" and then specifies "In: 
130ms." He carefully finds the beginning 
of the next phrase, and with the mouse 
splices it into the end of the silence, at 
the same time specifying "Out 2ms." 

To deal with one of the phrases that 
was off -mic, he does a quick spectrum 
and impulse- response analysis of the 
phrase, and then compares it to analyses 
run on another performance of the same 
phrase recorded the day after. He tells 
the computer to make the frequency and 
ambience characteristics of the earlier 
performance conform with those of the 
later one. 

For an off -pitch phrase, he starts by 
analyzing the track in 50ms chunks. In 
the early segments, he simply specifies a 

pitch change for each one and has the 
changes interpolate into each other, so 

that there are no quick, tiny jumps in the 
pitch. At the end of the phrase, he adds a 

little frequency -based vibrato, which 
both effectively masks the problem and 
gives the line some added life. 

Working like this, making sure that the 
computer memorizes every command as 

he goes along, Carl has a finished, cor- 
rected track in surprisingly little time. 

When he's done, he flashes Ed's console 
so that Clint can hear it and approve. He 
leans back and congratulates himself on 
a job well done. 

In the meantime... 
Whether or not they will bear any re- 

semblance to what you've just read, pro- 
duction studios in the near future will use 
technology already known today. There- 
fore, there are plenty of aspects of music 
production already in use that any en- 
gineer who hopes to keep his job for long 
would do well to master. 

One thing to learn is synthesis tech- 
niques, and what their significance is in 
context with other sounds. Certain types 
of techniques result in harmonic struc- 
tures that make a sound stand out, even 
if it's placed relatively low in a mix, while 
others will always be buried, no matter 
how loud they are. Learn about sam- 
pling, its advantages and disadvan- 
tages. Especially learn its limitations. 

Learn also about storage techniques - 
videotape, hard disks, floppy disks and 
optical disks -what each can do and how 
you can use them both now and when 
they get cheaper. While you're at it, learn 
all you can about digital audio, if you 
don't know it already. Learn about over- 

sampling, anti- aliasing filters, and quan- 
tization noise. Understand the difference 
between musical silence and digital si- 
lence. Learn what sound looks like; visu- 
al editing will become more and more 
commonplace and being able to isolate 
and alter a sound quickly from a visual 
display will soon become a required skill. 

Finally, learn what MIDI is all about. 
Although you don't have to memorize 
each data type, an understanding of how 
it is used, and how a performance can be 
broken down into different elements of 
pitch, rhythm, intensity, timbre, modula- 
tion, and ambience, all of which can be 
addressed separately, will be essential to 
working in tomorrow's studios. Learn the 
structure of a MIDI sequence, with spe- 
cial attention to how controllers, patches 
and notes work with each other to create 
and recreate music. 

What you have read here is simply an 
extrapolation on tools and techniques 
that already exist. If history is any teach- 
er, the reality of the future will be even 
more wondrous and strange. I look for- 
ward to seeing you there. R1-1' 

Author's note: My special thanks to Rod Revilock of 
Lexicon and Steve Cunningham of WaveForm for their 
invaluable assistance in the preparation of this futur 
ist article -PDL. 
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Film Sound in the 
People's Republic 

of China 
By Larry Blake 

Last year, RE /P's film sound consulting editor visited 
Chinese filmmaking facilities and spoke at 
Beijing Recording '86, the first pro -audio 

conference to be held in China. 

INTERNATIONAL TECHNICAL INTERCHANGE 8 EXHIBITION 

ON PROFESSIONAL SOUND RECORDING EOtIIPMENT 

1888. ß.3D - 9.4 

SPONSOR :BEIJING ACOUSTICS SUCIETI impaisTE TECNN0L0610EYElllPMENi CENTRE 

In the United States, film -sound proce- 
dures have progressed in an orderly, 
evolutionary fashion. Most changes can 
be traced to technical develop- 
ments- electrical recording in 1925, 
magnetic recording in the late For- 
ties -while only one era, the heyday of 
wide -screen systems and stereophonic 
mixing in the mid -Fifties, has roots out- 
side of the realm of technology. In this 
case, it was the growing popularity of tel- 
evision that scared film studios into big- 
ger and better theatrical presentation. 

The history of filmmaking in China, on 
the other hand, has seen techniques and 

Larry Blake is RE/P's film sound consulting editor. 

subject matter dictated from the highest 
levels of government. To be more pre- 
cise, the 30 -year period since 1949, 
which included the founding of the Peo- 
ple's Republic of China and the reopen- 
ing of relations to the West in the Seven- 
ties, saw few standard narrative feature 
films produced. 

The filmmaking community had al- 
most no contact with the outside world. 
What had been a flourishing filmmaking 
community before 1949, with private 
studios and the importing of films from 
Hollywood, became a mouthpiece for 
the Communist party under the rule of 
Mao Zedong (the current preferred 
romanization of Mao Tse- Tung). 

The situation came to an ugly head in 
the mid -Sixties with the beginning of the 
Cultural Revolution, one of the saddest 
misnomers in world history. During this 
10 -year period, activity in a wide spec- 
trum of culture, from education to books 
to film, wound down because the only 
ideas permitted were those from the pen 
of Chairman Mao; all bourgeois influ- 
ences were to be eradicated. (If you read 
anything, it was one of Mao's famous 
"red books. ") 

Current official reports place the num- 
ber of people affected by the Cultural 
Revolution at 200 million. The scars of 
this era are evidenced by the hundreds 
of contemporary books and films set dur- 
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ing the Cultural Revolution. 
The films made, by all accounts, were 

stilted propaganda. (For a 2 -year period 
at the era's beginning, no films at all 
were produced.) Mao's wife, Jiang Qing, 
took control over theater and film, with 
all story lines emphasizing, with no room 
for ambiguity, the heroic achievements 
of the proletariat. 

Naturalistic settings and production 
recordings were eschewed in favor of 
filmed operas utilizing entirely post - 
synchronized dialogue or prescored 
music. To make sure that the films had 
the widest possible distribution, a new 
film format, 8.75mm (35mm =4), was de- 
veloped to reduce the size of the "mobile 
projection units." 

What was not seen, of course, were 
films from the United States and else- 
where. In fact, filmgoers and the film 
community in China saw no films from 
the United States during the 25 -year per- 
iod from the mid -Fifties until the late Sev- 

enties. When film studios in China start- 
ed reopening in 1974 and 1975, the tech- 
nique of production -sound recording had 
been lost. As late as 1979, 35mm optical 
sound reproducers were used for play- 
back during shooting. 

In recent years there has been an up- 
surge in interest in recording sync loca- 
tion tracks, not just as an aid in looping 
(more about this later), but for use in the 
final film. One such film was Wild Moun- 
tain, which won Golden Rooster awards 
for best picture and best sound. (You 
guessed it: this is the Chinese Oscar; the 
name comes from the fact that its first 

Miao Zhengming and an unidentified staff engineer of Beijing Film Studios Recording Depart- 
ment at the facility's Quad -Eight re- recording console. 

year, 1981, was the Year of the Rooster.) 
I had the opportunity to watch this film, 
and the quality of the audio track came 
across even on a' /4 -inch videotape copy. 

The tide might be changing, slowly, in 
favor of location recording, possibly 
because the younger filmmakers have 
had more exposure to the production 
tracks of films imported from the United 
States and Europe. 

Sound recording and editing on Wild 
Mountain, produced at the Xian Film Stu- 

dios, was handled by Liang Hua; it was 
his first feature film after graduating in 

1983 from the Beijing Film Academy. 
This academy, China's only film school. 
recently moved into new facilities in the 
northern part of Beijing. The full -time 
curriculum has 4 -year courses in direct- 
ing, acting, screen literature, sound re- 
cording, cinematography and art design. 
A division of the academy, the Beijing 
Youth Studio, produces two feature - 
length films a year using the talents of 
teachers and students. 

One of the highlights of my trip was a 

screening of Xiao Xiao. Girl from the Hu 
Nan Province, produced by the youth 

Two -truck recorders of Chinese manufacture at the Chino Record Company. Beijing 
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studio. The director, Xie Fie, is the depu- 
ty director of the academy and has been 
in Los Angeles this past year as a visiting 
scholar at USC; sound for the film was by 
BFA instructor Zhai Ming. 

There seemed to be a more tangible 
sense of cooperation between the BFA 
and its professional fimmaking communi- 
ty than there is in the United States be- 
tween film schools and Hollywood. In- 
deed, professional filmmaking experi- 
ence is required of the teaching staff, un- 
like most film schools in the United 
States. (This attitude is sort of the flip side 
of George Bernard Shaw's famous "those 
who can, do, those who can't, teach" axi- 
om: the best teachers are those who also 
do.) 

Filmgoing in China 
The Chinese people have a hungry ap- 

petite for moviegoing, resulting in more 
than 25 billion admissions a year. Con- 
trast this to the U.S. industry, where a 
population of 220 million spends almost 
$4 billion yearly, totaling approximately 
1 billion admissions. 

In China, most films cost less than 40 
fen, or approximately 10 cents, with ana - 
morphic wide -screen films commanding 
top prices. 

This situation points to the severe stan- 
dard-of- living differences between China 
and the United States: a Chinese salary of 
125 yuan (about $30) per month will 
allow one to live fairly comfortably. A 
friend in Beijing has a rent of two yuan a 
month, leaving him sufficient money to 
support his VCR habit that rings up a 25 
yuan electricity bill. 

All filmmaking and radio /TV produc- 
tion is government -sponsored under the 
umbrella of the Ministry of Radio, Cine- 
ma and Television. Film production 
takes place at government -owned stu- 

A Solid State Logic SL4040 console at the China Record Company. Up front are two Chinese 
loudspeakers and a Mitsubishi X -850 PD- format digital multitrack. 

dios throughout China, with the largest 
in Beijing, Xian, Changchun and Shang- 
hai. There are also studios in Shanghai 
that specialize in animation and foreign - 
language dubbing. Approximately 150 
feature films are produced annually. 

Film sound today 
Film sound recording, as practiced at 

the Beijing Film Studios and throughout 
China, differs from standard U.S. practice 
not so much in equipment as in proce- 
dures and division of labor. First and 
foremost, dialogue for almost all films is 
looped- literally. They use the time -hon- 
ored technique of breaking the 35mm 
picture and the mag recording units into 
loops of identical length, with each set 
corresponding to one line. 

Where this procedure differs from 

Western practice, however, is that there 
is no guide track of any kind recorded 
during production. Regardless of how 
much dialogue there will be in a film, it is 
shot and edited as if it were silent. After 
the picture is locked, the workprint will 
be broken down into loops, line by line, 
according to the detailed transcription 
taken by the script supervisor during 
shooting. 

Considering these obstacles, I was 
quite amazed not only by the tight sync, 
but also the performances that the actors 
delivered at the looping sessions. 

Another interesting characteristic of 
Chinese film -sound practice is that the 
soundtrack is created almost in its entire- 
ty by one person. Although, as noted 
above, there is no sync dialogue record- 
ed during production, the sound person 

Shen Jianqin, Beijing Film Studios, and David Watts, Dolby Laboratories, adjust the DS-4E re- 
cording /monitoring unit prior to the mix of the first Dolby Stereo film in China. 
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will frequently go on location to record 
sound effects. Later, they will record and 
edit all music, sound effects, dialogue 
and Foley, the latter also using the loop- 
ing method. Finally, they will mix the 
film in mono to 35mm 3- track, using one 
track as a composite mix and an- 
other as a M &E (music and effect) "inter- 
national" track. 

Almost all Chinese films are produced 
and distributed in Mandarin, China's offi- 
cial language. (Mandarin is derived from 
what is known in China as the Beijing 
language.) The more popular films are 
dubbed into the languages of a few of the 
55 national minorities; these are entirely 
different languages, and are not merely 
different dialects of Mandarin. The larger 
national minorities include the people of 
Hui, Miao, Inner Mongolia, Tibet and 
Uygur. Dubbing is used instead of sub- 
titles because of the high illiteracy rate in 
these areas. 

Each studio in China has a laboratory 
where the production negative is devel- 
oped and release prints manufactured. 
Although prints are usually made direct- 
ly from the cut camera negative, if more 
than 40 are needed the studios turn to 
one of the two facilities (in Shanghai and 
Beijing) that employ the fabled Techni- 
color dye- transfer printing process. 
(Technicolor phased out its proprietary 
dye transfer -"IB" for imbibition- print- 
ing in Hollywood, London and Rome 
during the Seventies. Its release prints to- 
day use standard emulsion -to-emulsion 

contact printing.) 
Most foreign films coming into China 

are dubbed into Mandarin at the 
Shanghai Film Studios. A professor at the 
Beijing Film Academy told me that a cer- 
tain style of dubbing has evolved there, 
resulting in artificial intonation that is 
not quite accurate, everyday Chinese. He 
believes that this is a reason why some 
foreign films are not well received. (Per- 
haps the same can be said for the dub- 
bing that we get for films from Europe.) 

Another, insurmountable translation 
problem exists in the differences be- 
tween the English and Chinese Ian- 

A 35mm looping recorder at the Beijing Film Studio used in Foley and dialogue replacement. 

A reverberation time vs. frequency chart is 
located outside all studios at the China Record 
Company. 

guages: Some sentences and phrases that 
are long in one are short in the other, 
and vice-versa. 

Getting racy subject matter past the 
censors is one reason that more films are 
not imported by the Chinese. Perhaps a 
greater deterrent to U.S. films being seen 
by the movie -hungry Chinese audiences 
is that the major studios want more mon- 
ey than the China Film Export and Im- 
port Corporation is willing to pay. In ad- 
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dition, there is no per- ticket royalty in- 
volved. They purchase the right to make 
as many prints, and to show them as 
many times as they wish in usually a 
5 -year period. Most of the recent U.S. films 
exhibited in China have been from inde- 
pendent distributors. Paramount and Uni- 
versal have agreed to "rent" out older 
films (Love Story) and television shows. 

In China, most films cost 
less than 40 fen, or 

approximately 10 cents, 
with anamorphic wide - 

screen films commanding 
top prices. 

Dolby Stereo 
While I was visiting Beijing last year, 

the first Dolby Stereo mix in China was 
taking place at the Beijing Film Studios 
recording department for the film First 
Woman of the Forest; handling the sound 
was staff recording engineer Lai Qi Zhen. 
David Watts, Dolby applications manag- 
er in London, was in Beijing helping the 
engineers, Miao Zhengming and Shen 
Jianqin, interface a DS-4E monitoring/ 
recording unit to the facility's 24- input, 
4- output Quad -Eight re- recording con- 
sole. (He brought along a standard fix- 
ture in U.S. re- recording stages as a gift: a 
$40 Tandy SPL meter.) 

Although there are currently only 
about 40 theaters in China equipped with 
Dolby Cinema Processors, there are ap- 
proximately 3,000 theaters in the coun- 
try, in addition to many others in clubs 
and meeting halls. There are plans for 
several other films to be mixed in Dolby 
Stereo at the Beijing Film Studio. Other 
studios may obtain DS-4s if the need pre- 
sents itself. 

The BFS recording department con- 
tains an interesting mixture of familiar 
Western and custom Chinese equipment. 
The dubbing stage features Magna -Tech 
Electronics and RCA mag film dubbers 
and recorders, in addition to the Quad - 
Eight console. The Foley and ADR stages 
use a controller and looping recorder of 
Chinese manufacture, with Dolby 362 
A -type noise reduction units. Fullcoat 
mag film is used exclusively, although 
single -track recording is standard at all 
stages of post -production except final 
dubbing. 

Although, as we have discovered, pro- 
duction recording is rarely used in China, 
Nagra portable recorders are common- 

place, and the recording department at 
the Beijing Film Studio seemed interest- 
ed in using its Nagra IV -S machines to 
capture stereo sound effects. 

The scoring stage, reportedly the larg- 
est in Asia, has a Neve model 8128 con- 
sole with NECAM 96 fader automation. 
(Two Neve model 5104 television pro- 
duction consoles can be found down the 
street at the Centre Newsreel and Docu- 
mentary Film Studio.) The recently pur- 
chased Otani MTR -90 24 -track is used for 
scoring sessions, and is mated with a Dol- 
by SP -24 noise reduction unit. Monitor- 
ing is provided by JBL model 4435 loud- 
speakers, while the re- recording stage 
recently installed three JBL model 
4675A speakers behind the screen. 

Non -film music recording and distribu- 
tion is the responsibility of the China 
Record Company, founded in 1976. A 
tour of the Beijing office in the large 
broadcasting building on Fuxingmenwai 
Dajie revealed two large multitrack re- 
cording studios, plus small production 
and editing rooms. The main studio fea- 
tures a Solid State Logic SL4040 -E con- 
sole equipped with Total Recall automa- 
tion, plus Studer A -800 analog and Mitsu- 
bishi X -850 PD- format digital multi - 
tracks. Mixdown is usually done to one of 
the three Mitsubishi X -80 2- tracks. The 
other studio contained a Sony MCI 
JH -600 series console. 

SSL 4000 -E consoles are also in branch- 
es of the CRC in Shanghai and Guang- 
zhou. All together, more than 1,000 LP 
and cassette titles are released every 
year, with total sales nearing 10 million 
units. 

Beijing Recording '86 
Co-sponsored by the Beijing Acoustics 

Society and the Beijing Acoustic Tech- 
nology Development Center, Beijing Re- 
cording '86 was attended by distributors 
such as Studer Revox (Far East), Audio 
Consultants Company, Advanced Com- 
munication Equipment (ACE) and Power 
Source Development. Although perhaps 
small by AES or SMPTE convention stan- 
dards, the exhibit hall at the Cultural 
Palace of Nationalities was mobbed by 

hundreds of sound professionals from 
China, who were taking their first oppor- 
tunity to see such a selection of pro-audio 
hardware on display. 

I spoke at three of the papers sessions, 
covering the use of stereo sound, digital 
recording and time code in film sound. 
Translation was provided by Lou 
Dashou, who works at the Centre News- 

Fullcoat mag film is used 
exclusively, although 

single -track recording is 
standard at all stages of 
post -production except 

final dubbing. 

reel and Documentary Film Studio in 
Beijing. 

I was surprised that he knew exactly 
how to express the most arcane techni- 
cal terms; the only time I remember his 
being stumped was the title of the film 
Never Cry Wolf. He also possessed a 
near -photographic memory of back is- 
sues of RE /P and, in general, I was 
pleased to see how many avid readers 
we have in China. (The recording depart- 
ment of the Beijing Studios has even 
translated two of my articles into Man- 
darin for inclusion in a handbook on film 
sound.) 

In addition, I attended a question and 
answer session with the Beijing Film Stu- 
dios recording department, with topics 
including production recording, optical 
transfer and 70mm release. Probably, 
most questions concerned the panning of 
sounds for a Dolby Stereo mix. (I lost a 
$5 bet to a friend who predicted that this 
topic would come up.) 

My trip was made pleasurable by the 
assistance and translation provided by 
my guides and friends Ding Huie, a stu- 
dent in acoustics, and Sun Xin, who is an 
instructor at the Beijing Film Academy. 
Along with the secretary -general of Bei- 
jing Recording '86, Lin Da Kun, they 
made the difference between a good trip 
and a great one. I regret to say that only 
a handful of other people from the Unit- 
ed States were able to attend Beijing Re- 
cording '86 despite a very broad invita- 
tion offered to the pro-sound community. 
Should another exhibition be held in 
China, I can assure anyone thinking of 
attending that they will receive a warm 
welcome from our colleagues on the 
other side of the Earth. LSE 
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Upgrading the 

Association of Baptists 
for World Evangelism's 

Audio Production Facility 
By David %keyer 

Having outgrown its existing audio /video production facility, the ABWE 
recently re- equipped and upgraded to include a separate control room area, which now 
features a complex time code synchronization system and narrow -gauge multitracks. 

r 

Recording and production equipment avail- 
able at the Association of Baptists for World 
Evangelism's Media Center includes a Yam- 
aha RM2408 console and various Otari 
MX -5050 and MTR -10 multitrack and master- 
ing transports. Pictured here in the central 
control room area is Bob Henry of the ABWE 
production staff. 
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The Association of Baptists for World 
Evangelism (ABWE) is, as the name sug- 
gests, a worldwide Christian evangelical 
mission, headquartered in Cherry Hill, 
NJ. The association recently upgraded its 
existing production facility as part of an 
overall building expansion project. 

The organization was founded in 1927 
by Dr. Raphael Thomas. Initially work- 
ing as the Association of Baptists for 
Evangelism in the Orient, the mission 
worked only in the Philippines; however, 
Dr. Thomas soon realized his call to 
minister to the spiritually needy reached 
all corners of the globe. When the organ- 
ization grew into South America and be- 
yond, it became known as the Associa- 
tion of Baptists for World Evangelism. 

After the ABWE initially sends mis- 
sionaries into the field, the churches the 
missionaries establish are expected to 
function independently. Part of the ongo- 
ing support provided by the ABWE's 
home office to missionaries and churches 
is through media: audio tapes, slide 
shows, 16mm films and other audio and 
visual materials. 

Carl Brandon, director of communica- 
tion for the ABWE, is in charge of the 
Media Center at Cherry Hill, and was giv- 
en the task of upgrading the production 
facility. He describes the ABWE as "a 
David Meyer is a free-lance technical writer, musician 
and session engineer, and is with the Audio/Video Di- 
vision of Peirce-Phelps, Philadelphia. 



growing ministry, and one for which vis- 

ual and sound communications are very 
important." 

When planning for this upgrade proj- 
ect began, Brandon already had a fully 
functional recording studio. He recalls 
that was not always the case. 

"When 1 came to the Media Center [in 
1974], I saw that communication was 

needed in two directions. Number one, 
for the missionary, communicating with 
the churches, and also for the home of- 
fice to be communicating with those 
churches, Bible colleges and also indi- 
viduals that support the ABWE. 

Production through the mid -Seventies 
was handled primarily by outside houses. 
Any in -house work done by the ABWE 
was with a llniSync Trouper console, a 

Sony consumer -grade 2 -track and some 
other consumer audio equipment. The 
first major purchases, in 1977, were a Bi- 

amp model 1621 mixer and an Otani MX- 

5050B 2- track, which immediately gave 
the ABWE much more flexibility as well 
as an improved final product. 

Then in 1983, two more machines 
were added to the system: an Otani MX- 
5050BQII '/ -inch 4 -track and an MX -50- 

50MkI11-8 '/s -inch 8- track. since that 
time, a number of auxiliary devices have 
been purchased. including four channels 
of dbx Type I noise reduction and a Teac 
PB -64 patch bay. While these acquisitions 
helped, there was still a long way to go. 

Production requirements 
The ABWE functions in much the same 

way as an advertising agency, in that it 

produces promotional audio and visual 
material. The major difference, of 
course, is that rather than serving a num- 
ber of clients for small -scale production, 
the ABWE serves only one client -itself. 

"We produce a quarterly audio tape 
program that we send to our mission- 
aries out in the field," Brandon explains. 
"We produce at least one film a year, in 
16mm, that we release to our churches." 

As the ABWE grew, Brandon and his 

staff soon realized they had, at best, lim- 
ited capability, including the space in 
which the production staff had to work. 
Because he had been doing business with 
me ever since my days at Dimension 
Five, a small professional audio supply 
house, Carl Brandon sought out my serv- 
ices when it came time to plan the new 
facility. 

The first order of business was to raise 
the necessary funding. Because it is a 

non -profit organization, the ABWE is not 
permitted to rent out unused studio time 
to generate operating capital or money 
for new equipment. The money must 
come from other sources, as Brandon 
explains. 

"Most of it comes from individual gifts; 

there are various individuals within our 
churches who agree with what we are 
doing as far as trying to communicate ef- 

fectively. It's not always the same peo- 

ple, but most of the gifts come from indi- 
viduals, businessmen, even local cor- 

"Any time an organization 
goes through this [kind of 
project], there's always the 

unknown. It was a team 
effort in putting this 

facility together." 

porations." 
Oddly enough, very little funding for 

this type of special project comes from 
the local churches, and none comes from 
the overseas churches. Instead, all over- 
seas money stays in the local area, rather 
than being sent back to the United States 

for domestic projects. 
The projected budget for the production 

equipment itself was $50,000, and a spe- 

cial fund -raising campaign was launched 

to raise the necessary monies. Brandon 
explains further that the churches who 
did contribute to this fund did so not out 
of obligation, but because they too be- 

lieve in supporting good communication. 
"One of the reasons we've been able to 

expand," he offers, "is because the quali- 
ty of the presentations we are producing 
here effectively communicates what the 
missionary is accomplishing out in the 
field, and therefore makes those church- 
es feel a part of the entire picture." 

Design brief 
The Media Center provides the A -V 

support needed to help the missionaries 
make effective presentations. In addi- 

tion. Brandon and his staff conduct work- 
shops on multimedia presentations. 
These workshops take the missionaries 
through all phases of production. from 
initial script preparation through mixing 
and editing the final product. By the time 
missionaries have completed this train- 
ing, they are able to produce their own 
programs, and for a fraction of the cost 
of outside production. 

When the ABWE decided to expand its 

headquarters in 1985, Brandon's atten- 
tion focused on upgrading the produc- 
tion studio. While the existing capability 
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ABWE director of communications, Carl Brandon, handled the task of upgrading the Media 
Center's production facility. 

was adequate in terms of available tracks 
(eight on 1/2- inch), Brandon was not satis- 
fied with the final product coming out of 
the facility. 

"It wasn't clean; it wasn't crisp. It was 
really diminishing in quality after two or 
three generations. We wanted to make 
sure that we were getting the optimum 
quality in the end product, which would 
often be a cassette tape. We wanted to go 
with something that would give us that 
quality." 

I was called in to help design the new 
studio package. The ABWE already had 
a good core of equipment available for 
the new room. Basic tracks were being 
recorded on the Otani BQII, with the 
Mklll -8 available for larger productions. 
All tracks were mixed down on the MX- 
5050B, and cassettes were being mas- 
tered on a Nakamichi model 100011 deck. 
A Nagra IV -L portable reel -to-reel gath- 
ered the audio for 16mm film produc- 
tion, and a set of Bose model 80211 speak- 
ers (powered by a Bose model 1800 amp- 
lifier) served the dual function of studio 
monitors and sound reinforcement 
speakers. The Teac PB-64 patchbay al- 
lowed the 2 -bus Biamp mixer to feed in- 
dividual tracks on the Mk111 -8 and the 
BQII, as well as allowing signal process- 
ing equipment to be patched as needed. 

Facility layout 
Several decisions were made during 

the project's planning stages. First, the 

studio would be constructed with the 
control room separate from the studio. 
This decision meant we had to pay close 
attention to acoustic isolation, as well as 
providing a coherent way of routing ca- 
bles from one room to the other. It also 
meant providing a main set of control - 
room monitors, as well as a smaller set of 
speakers for the studio area. This ar- 
rangement would free up the Bose equip- 
ment to function as PA speakers for spe- 
cial events, which was what they were 
purchased for. 

Next, a replacement console was se- 
lected. The final choice was a Yamaha 
RM2408, which provided the ABWE staff 
with all the input, output and signal proc- 
essing functions they needed, at a price 
that made sense. 

"We just love it thoroughly," Brandon 
says. "It hasn't given us one bit of trou- 
ble, and was operational the day it came 
in here." All 24 microphone inputs ap- 
pear on a Whirlwind mic panel in the stu- 
dio, allowing any studio source to be 
routed to any input channel. 

The next area to come under scrutiny 
was the master recorder. Over the years, 
Brandon and his staff had done most of 
their initial tracking work on the Otani 
BQII. Its 4 -track 1/4-inch format had 
served them well, providing two tracks 
for a music bed, one for voice narration 
and one for a slide -show control track. 
After some discussion, only one new re- 
corder was chosen for the initial up- 

grade, a 1/2 -inch Otani MTR -10-4. 
This decision allowed the ABWE to 

continue with the 4 -track format that it 
was accustomed to. Also, because of the 
increased tape width, the finished prod- 
uct was greatly improved. In addition, 
the 1/2-inch tape format helped to reduce 
crosstalk; this is especially important 
when dealing with the very hot signal 
created by the slide show control pulse. 
An Otani CB-109 autolocator was also 
provided, which allows all tape machine 
functions to be remotely controlled. 

During the planning stages, we talked 
quite a bit about expanding to full 2 -inch, 
24 -track recording. The outcome of the 
conversations was that it would be un- 
necessary for the kind of project the 
ABWE was doing. The center would not 
have purchased a 24 -track "even if the 
budget had been there," Brandon ex- 
plains. "I think that the 4 -track and the 
8 -track are more than adequate for our 
needs. I guess you would call us a voice - 
recording studio." 

The combined cost of the RM2408 con- 
sole and MTR10 -4 4 -track represented 
the largest dollar portion of the upgrade, 
as well as the most critical in terms of 
function. Once these items were chosen, 
our attention turned to the rest of the 
room's needs. The ABWE had never had 
the luxury of separate studio monitors; 
the Bose 802s served their dual purpose 
admirably, but were not considered true 
"studio" monitors. We now had the task 
of choosing two sets of speakers, one for 
the control room, the other for the studio 
recording area. 

JBL model 4411s were selected for the 
control room, powered by a Yamaha 
model P CI002 amplifier. This combina- 
tion, Brandon says, creates an excellent 
stereo image, as well as providing 
enough raw power to mix effectively at 
high monitor levels. For the studio, we 
chose JBL model 4301 BEWXs, which are 
small and self -amplified. (We not only 
saved the cost of an amplifier, but also 
valuable rack space.) 

Signal processors 
It was decided that some special effects 

were needed to augment the single voice 
narration that serves as the main record- 
ed source. Two items were chosen out of 
the literally dozens of available devices: 
a Lexicon PCM -41 digital delay and a 
Yamaha R1000 digital reverb. Again, the 
idea here was to provide effects that 
would add depth and interest to a pro- 
duction track, yet at a price that was real- 
istic and without the long learning curve 
associated with more complex special -ef- 
fects devices. 

Also added to this portion of the proj- 
ect was an Orban model 422A processor. 
While not a special- effects device as 
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Recording and Production Equipment 
Currently Available at the 

ABWE Media Center's Production Facility 

Console: Yamaha 24 -input RM2408 
with eight main bus outputs. 

Multitrack: Otani MX- 5050Mk1 11 

8 -track on 1 -inch. 

Mastering transports: Otani MX- 
5050B 2- track; Otani MX- 50508Q// 
'A -inch 4- track; Otani MTR -10 1 -inch 
4- track; Nakamichi model 1000/1 cas- 
sette deck; Nagra 1V -L portable reel -to- 
reel. 

Monitoring: JBL model 4411 cabinets 
powered by a Yamaha model PC1002 
amp (control room); JBL model 
4301BEWX cabinets with integral pow- 
er amps (studio area). 

Outboard effects: Lexicon PCM -41 
digital delay; Yamaha R1000 digital re- 
verb; Orhan model 922A compressor, 
voice -gate and de- esser; Biamp model 

EQ220 stereo 10 -band equalizer; eight 
channels of dbx Type II noise reduc- 
tion. 

Synchronizer: Adams -Smith model 
2600 modular time code synchroniza- 
tion system, with PSU, LTC generator, 
LTC reader, two transport control 
modules and a compact remote con- 
troller unit. 

Miscellaneous: Two Teac PB -64 
patchbays; AKG C'414 condenser mic; 
Electro -Voice RE -20 dynamic mic; 
Technics SL1200Mk11 turntable with 
ATI P100S phono pre -amp and Stanton 
model 681SE cartridge; Sony CDP- 
502ES Compact Disc player; CD sound 
effects library; Wireworks mic termina- 
tion panels; Bose model 80211 speakers 
and model 1800 power amp (for sound 
reinforcement). 

such, the 422A's compressor, voice -gate 
and de -esser functions allow the ABWE 
to deal with difficult voice tracks gath- 
ered in the field. Such voice tracks are 
often associated with the 16mm film 
soundtrack produced each year, or voice 
recordings made by missionaries under 
less than ideal circumstances. 

A Biamp model EQ220 dual -channel, 
10 -band equalizer was provided for 
equalizing the control -room monitors. 
Finally, eight channels of dbx Type H 

noise reduction were added. 
The RM2408 console has 24 selectable 

mic- or line -level inputs, eight main bus 
outputs and a number of auxiliary send 
and receive buses. All tape machines and 
other source hardware could easily have 
been dedicated to individual inputs. It 
was decided, however, that having 
everything come up to a patch panel, in- 
cluding source recorders and all signal 
processing, would enhance the system's 
flexibility. Because the ABWE already 
owned a Teac PB -64 patchbay, it was a 
simple matter to integrate a second iden- 
tical unit into the system. The PB -64's 
RCA plug arrangement, while possibly 
not the ideal way to patch mic- and line - 
level signals, proved to be an effective 
choice for the studio's application. 

Again, cost was a big factor, as well as 
time necessary to put a patchbay into 
operation. For example, if the dbx noise 
reduction units are hard -wired to the in- 
puts and outputs of the 8- track, they are 

not available for use with other record- 
ers. By routing the system through the 
patchbay, noise reduction is available on 
a unit -by -unit basis to all recorders, in- 
cluding the cassette deck. 

The issue of microphones was next to 
be addressed. Because of the nature of 
their productions, the ABWE really need- 
ed only one good microphone. Carl 
Brandon specified an AKG C414EB, mak- 
ing for an easy choice. Upon my recom- 
mendation, an Electro-Voice RE20 was 
also added to the equipment package, to 
act as both a second microphone for the 
rare 2 -voice production and as a backup 
in case of any problems with the main 
mic. (In actuality, the RE20 gets used 
most of the time!) 

Additional source hardware was also 
needed to augment the reel -to-reel and 
cassette decks. We provided a Technics 
SL1200MkII turntable, complete with an 
ATI P100S phono pre -amp and Stanton 
model 681SE cartridge. This hardware is 
the only part of the system that does not 
pass the patchbay, but is hard -wired to 
two console channels. 

During a recent trip to Japan, Brandon 
purchased a Sony CDP -502ES Compact 
Disc player, and has since added a com- 
plete CD sound effects library. While the 
library represents a reasonable invest- 
ment in software, the time and aggrava- 
tion saved by having easy, direct access 
to thousands of different sound effects 
has made the investment well worthwhile. 

Synchronization equipment 
Perhaps the most intriguing addition to 

the studio is equipment that makes no 
sound, records no audio, does no proc- 
essing and represents 20% of the money 
spent on the entire package. The 
facility's Adams -Smith model 2600 mod- 
ular synchronization system consists of a 
power supply unit, longitudinal time 
code generator, longitudinal time code 
reader and two synchronizers, all mount- 
ed in a 19 -inch rack frame. The system is 
completely software- controlled; in es- 
sence, by programming the appropriate 
parameters into each synchronizer mod- 
ule, any audio transport can be con- 
trolled by the system. (Assuming, of 
course, that the designated tape machine 
is equipped with external servo control 
of the capstan motor.) 

We configured the synchronization 
system so that both 4 -track machines, as 
well as the MkI11 -8 8- track, can be desig- 
nated master or slave, depending on the 
individual application at hand. Because 
the MTR -10 4 -track is still designated as 
the primary recorder, two music tracks 
and one voice track can be created, leav- 
ing one track available for time code. 

In addition, a model 2600CC compact 
controller was provided, which puts all 
synchronization functions in one hand- 
held, programmable control box. Multi- 
ple keystroke functions, as well as com- 
plex edit and repeat functions, can be 
stored using the controller's non -volatile 
memory. The ABWE now has the ability 
to build multiple music tracks for film 
production, as well as speed -up record, 
edit and mixdown functions for day-to- 
day production. 

We worked closely with the ABWE to 
design, provide and install the new pro- 
duction facility. Brandon had the option 
to simply catalog -shop for all the equip- 
ment, and have his own people assemble 
and install it once it was delivered. Un- 
doubtedly, this approach would have 
saved him some money on the initial 
equipment prices. He chose to select an 
equipment package because, as he puts 
it, "We have a limited staff and, if you're 
going to be successful in this business, 
you have to trust people out there; you 
cannot just buy a box here and a box 
there and expect professional quality." 

The ABWE took the approach of work- 
ing closely with a vendor that not only 
sells boxes, but is in the business of build- 
ing and installing systems. This decision 
allowed Brandon the freedom to contin- 
ue to do his job, without spending inordi- 
nate amounts of time trying to figure out 
system needs and configurations. 

"We were looking to someone that can 
give us input; to look at what we're doing 
and make a professional concept to take 
the type of equipment we need and put 
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together a package that we can live with 
effectively, so we can be doing our work 
without having to worry." 

Naturally, the project did not go with- 
out its share of problems; no project of 
this scope ever does. For example, we 
faced equipment model changes and ob- 
solescence problems, particularly with 
the Adams -Smith synchronization sys- 
tem. By the time the system was ready to 

Future plans 
The ABWE production facility is now 

fully functional. After a short period of 
downtime, while Brandon and his engi- 
neering staff learned the new system, the 
studio is producing remarkably good 

well as post- production capability. The 
primary reason for selecting the Adams - 
Smith 2600 synchronization system is its 
ability to adapt easily to any number of 
video or audio transports: the move to 
video will naturally entail synchronizing 
audio and video machines in a chase sys- 
tem. Budget restraints, however, will 
prevent any significant video purchases 
for some time, Brandon says. 

go on -line, the PROMS in the control We wanted to make sure "The hurdle is equipment cost. Once 
modules have been updated from ver- that we were getting we overcome that, we will be producing 
sion H to version J; some of the modules 
were supplied with one version, some PP 

the optimum quality in the more programs and we'll add more stuff. 
Again, we're just small potatoes corn- 

with the other. These differences made end product, which would pared to some of the large production 
the software internally incompatible. We often he a cassette tape." companies out there, so we plan to estab- 
elected to sponsor two visits from a corn- lish a good video editing department and 
pany representative to make sure the go on- location with one or two cameras 
ABWE had the most recent software re- to record an event. The studio is already 
leased as well as general product on the drawing board; it's just a matter of 
knowledge. By taking this approach, product for the investment made. How- moving into it." 
Brandon and his staff gained valuable in- ever, although this phase of the project The Media Center at the Association of 
sight into the workings of the synchroni- has been deemed a success and is now Baptists for World Evangelism may in- 
zation system. officially finished, upgrading at the deed be "small potatoes" by some stan- 

"Any time an organization goes ABWE is a continuing process. As this ar- dards. But, it has created a small- format 
through this [kind of project], there's al- ticle was being prepared, additional au- production facility that fulfills the most 
ways the unknown. There has to again 
be this trust between a dealer and the cli- 

dio recording equipment was on order, 
and a LaserDisc recorder was being 

important requirement in any studio: it 
does exactly what they need it to do to- 

ent to work through the problems. It was considered. day, and will grow right along with their 
a team effort in putting this facility Long range plans for the facility in- needs into tomorrow. 
together." elude the addition of video production as R'E /p 
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Overland Park, KS 66212 



studio Update 

Northeast 
Kennedy Music and Recording (Phila- 
delphia) recently upgraded its facility to 
16- track, and added an Aphex Corn- 
pellor, Valley People 415 Dynamic 
Sibilance Processor, Lexicon PCM -70 
and Yamaha SPX -90 effects units, E -mu 
Systems SP -12 sampling drum com- 
puter and Emax sampling keyboard. 
5253 Montour St., Philadelphia, PA 
19124; 215 -533 -2380. 

Record Plant (New York) has added a 
60 -input Neve V Series console with 
NECAM 96 servo-controlled fader auto- 
mation. 321 W. 44th St., New York, NY 
10036; 212 -581 -6505. 

Regent Sound (New York) has added a 
Sony MXP -3036 console and Sony 
ADS -3000 time code -based hard disk au- 
tomation system. 

Also featured at the studio is a Sony 
PCM -3324 DASH -format digital 
24- track. 1619 Broadway, New York, NY 
10019; 212- 245 -2630. 

Duplication Specialists (Long Beach, 
NY) is a new company formed by David 
Schwartz, former vice president of Burl- 
ington Audio Tapes, to serve the real 

Red Zone Studios, Burbank, CA. 

time cassette duplication needs of artists 
and studios. 

The company uses a Nakamichi MR -1 

cassette deck and a Technics RS -1520 
1/2- track, '/ -inch open -reel as masters. 

Outboard gear includes a Dynafex 
DX -2 single -ended noise reduction sys- 
tem and an Aphex Type C Aural Ex- 
citer. Other gear includes Fostex 350 
mixer with meter bridge and Primus 
Broadcast distribution amps. 

Copies are made on 32 remote con- 
trolled Onkyo TA -2028 cassette ma- 
chines, aligned and biased for Ampex 
and Agfa tape formulation. P.O. Box 54, 
Long Beach, NY 11561; 516-432-2325. 

Southeast 
Boutwell Studios (Birmingham. AL) has 
upgraded Studio C to include an Otani 
MX -70 1 -inch 16- track, Otani MTR -10 
2 -track and JVC CR85OU VHS deck. All 
audio and video transports are time code 
synchronized via a Cypher Digital Sof- 
touch system. 

Set -up provides for sound effects inser- 
tion to picture through Softouch event 
controller using an Akai S900 digital 
sampler, Technics SL -P1200 CD player 
and two 2 -track transports as sound 
sources. 

The studio also offers 16 -track video 
sweetening services, in addition to 
24 -track music plus 8 -track broadcast 
and A -V sessions. 720 23rd St., Birm- 
ingham, AL 35233; 205 -251 -8889. 

North Central 
Studio A (Dearborn Heights, MI) has up- 
graded its New England Digital Syncla- 
vier with 16 voice polyphonic sampling 
and 16 FM stereo voices, 80Mbyte Win- 
chester hard disk, 4 megabytes of RAM 
and a 250,000 -note sequencer with time 
code /MIDI options. 

Capabilities include direct sync to 
video and multitrack, 200 track software 
plus 24 analog tracks and timing ac- 
curacy to 1 ms. 

Other purchases for the recently 
opened 24 -track Synclavier /MIDI room 
include a Sequential Studio 440 drum 
machine /sampler /sequencer, a new 
Yamaha DX7-2 synthesizer with floppy 
drive and a Roland GM -70 guitar MIDI 
interface. 5619 N. Beech Daly, Dearborn 
Heights, MI 48127; 313 -561 -7489. 

Southern California 
The Enterprise Studios (Burbank) [fea- 
tured in the May issue of RE /P page 28] 
recently took delivery of three pairs of 
Quested 412 monitors. 4620 Magnolia 
Blvd., Burbank, CA 91505; 818- 
505 -6000. 

Red Zone Studios (Burbank) is the 
name of a new 24 -track facility owned by 
Dennis Degher and Frank Riesen. Six 
months in construction, the new studio is 
located in the former site of Kendun 
Recorders Studio A. 

The Tom Hidley- designed control 
room was updated by architect /designer 
Vincent A. van Haaff, who has also 
worked with redesigning A &M's new 
studios and control rooms, Conway 
Recorders and Village Recorders. 

The large control room measures 
20x24 feet and the main studio is 
35'x39'x10'x50' and also features a 
24'x10'x17'x32' live isolation booth. 

The control room features a 36x24 
Amek Angela console that provides 78 
line inputs for multimachine mixing. 
Multitrack duties are handled by an 
Otani MX -80 24/32 -track featuring 
Dolby HX Pro. Two tracks include 
Qtari MTR -12s. 

Main control room monitoring com- 
prises Tannoy ESMs with Auratone T -6 
and Yamaha NS -10Ms powered by 
Crest amps. 
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studio Update 
Studio keyboards include a Kawai 

grand piano with MIDI, an Oberheim 
Expander, Sequential Circuits Pro- 
phet T -8 E -mu Systems Emulator and 
Ensonic Mirage samplers. 

An Apple Ile Mac Plus and a Com- 
modore Amiga computer systems are 
available for sequencing, score printing 
and sampling. A New England Digital 
Synclavier is also available for on -site 

rental. In addition, construction has be- 
gun on an 8 -track pre -production room. 
623 S. Glenwood Place, Burbank, CA 
91506: 818- 955- 8030. 

White Field Studio (Santa Ana) has 
taken delivery of an Otani DTR -900 PD- 
format digital 32- track. 

Studio manager Tom Roy says, "Art- 
ists using the machine love the stunning 

Mobius Music Studio. San Francisco. 

. . . 

. . . 
_ 

. 

clarity and the low -end, as well as the 
mid -band and upper mid -band smooth- 
ness." 2902 N. Garry Ave., Santa Ana, 
CA 92074; 714 -546 -9210. 

KREN Studios (Hollywood) has installed 
a Mitsubishi Westar console. 

The console features plug -in, 4 -band 
equalizer modules on each of its 44 in- 
puts and also on the two independent 
stereo mix modules. Console automation 
is provided by the Compumix PC sys- 
tem. 6553 Sunset Blvd., Hollywood, CA 
90028; 213 -461 -5781. 

Amerycan Studios (North Hollywood) 
has added a 40/48 Solid State Logic 
SL4000 E- Series console. The studio is 
owned by Ray Parker, Jr. 
5719 Lankershim Blvd., North Holly- 
wood, CA 91601; 818- 760 -8733. 

Northern California 
Mobius Music Studio (San Francisco) 
has re- opened its 24 -track facility with 
expanded control room capabilities and 

coining in July: 
Digital Technology 

Design Advances for Digital Reverb 
and Special Effects Processors 

Highlights the developments in signal 
processing designs, display capabilities 
and remote control implementations. 

Film, Video and Multimedia 
Applications of Digital 
Recording Technology 

Spotlights the sonic and operational ad- 
vantages of digital multitrack and mas- 
tering systems. 

Digital Overdub Sessions with 
Steve Wonder and Nile Rodgers 

Details a simultaneous Los Angeles /New 
York recording and overdub session, in- 

cluding the complex delay schemes 
needed for precise synchronization of 
pre -recorded and live material. 

Random -Access Editing 
Reviews the AMS AudioFile digital 
random -access recording and editing sys- 
tem featuring its application in audio -for- 
video post -production. 

Other Features 

Scheduling and Booking Policies 
for Recording and 

Production Facilities 
Examines various session schedules 
available to clients, and analyzes book- 
ing policies, including the billing of ren- 
tal items and other miscellaneous 
charges incurred during a session. 
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ANNOUNCING 
48 TRACK CAPABILITY 

GML AUTOMATION 

P F 

"The building of Mad 
Hatter Studios is the 
realization of having a 
place where musicians 
could make music in a 
free, easy atmosphere. 

"Our technical concept is: 
clarity of sound. 

"Our musical concept is: 

the artist's vision 
realized." 

4,-(, 
CONTACT THE STUDIO MANAGER 

FOR RATES AND TERMS AT 
(213) 664-5766 

MAD HATTER RECORDING STUDIOS 
2635 GRIFFITH PARK BLVD. 

LOS ANGELES. CA 90039 
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studio Update 

enlarged studio space in Noe Valley. 
The control room features electronic 

keyboard interface and reverbs includ- 
ing Lexicon 224, Yamaha REV -7 and 
SPX -90 units. Mics include Neumann 
U -47 tubes, KM54 tubes, U -87x, KM -84 
and KM -85. Other mics include Senn - 
heiser MD -421s and a Beyer ribbon. 

Also included is a Studer A -820 
2 -track deck. 1583 Sanchez, San Francis- 
co, CA 94131; 415- 285 -7888. 

Russian Hill Recording (San Francisco) 
has installed a Solid State Logic 
SL4000 E- Series console with Studio 
Computer and Total Recall in Studio A. 
The order is described as one of the first 
SSL systems to be delivered to the San 
Francisco area, and the first SL4000 to be 
specially modified for film work.' 

Jack Leahy, co-owner and chief en- 
gineer, says, "We are primarily a record- 
ing studio but, over the past few years, 
we've drifted into film work. Our re- 
quirement was a convertible console that 
would enable us to work with any known 
film format, as well as [satisfy] the de- 
mands of a full -blown recording studio." 

The studio's film work involves left - 
center -right surround monitoring. Cus- 
tom circuits converted the console's nor- 
mal quad bus so the panpot functions in 
one of the modes. 

Another console modification com- 
prises a separate 24 x 6 monitor system 
in the center section, which allows for 
separate monitoring of a 24 -track with- 
out returning through the normal tape - 
monitor sections. 1520 Pacific Ave., San 
Francisco, CA 04109; 415474 -4520. 

England 
Terminal 24 (London) has added a 
40 -input Amek Angela G2520 multi- 
track production console with Audio - 
Kinetics Mastermix fader automation. 
52 Gloucester Place, London Wl; 
01- 701 -6644. 

The British Broadcasting Company 
(London) has taken delivery of two Solid 
State Logic SL5000 M- Series consoles 
for Broadcasting House. London, 
England. 

REIP is interested in hearing about your recent equip- 
ment upgrades and installations, studio personnel 
changes and diversification of production services. 
Send your "Studio Update" news to Sarah S. Cole- 
man, REIP, 9221 Ouivira Road, Overland Park, KS 
66215; 913.888 -4664. 

ZO 

E 

audio accessories :77,7",e 
made On 

Audio Accessories. Inc. 
Marlow. NH 03456 

603/446 -3335 t t 
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New Products 
Roland DEP -3 digital 

effects processor 
Offering programmable digital reverb, 

equalization and delay, the DEP -3 fea- 
tures a 16-bit DAC and a 28-bit signal 
processor for reverb simulation. 

Quoted frequency response is 12kHz 
and dynamic range of 86dB. Three 
rooms, three halls and two plates are 
available with reverb time of up to 99s. 

The unit can also provide non -linear 
reverb, with an RT up to lOs in normal 
or reverse mode. A digital 3 -band EQ 
section is also featured. The delay mode 
offers delay up to 450ms at 12kHz. 

The DEP -3 is MIDI compatible, and any 
of the 99 memories can be recalled from 
any external MIDI controller via a pro- 
gram change message. 

Circle (77) on Rapid Facts Card 

Canore Cable manufactures the best in high qualify, professional "Star Quad" 
Microphone, Video, 'Quad' Speaker, Musical Instrument and Data Transmission 

Cables, Cable Reels and Multi- channel "Modular Snake" systems. 

Request Cana rés NEW full line catalog (No. 4). I I Qf-7E J7 L F 832 N. Victory Blvd., Burbank, CA 91502 I (818) 840 -0993 
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Studer A807 
reel -to-reel recorder 

The 19 -inch rack -mount unit is de- 
signed for applications in remote re- 
cording, studio sessions and broadcast 
production. 

The transport features include two ac 
spooling motors driven by 3 -phase 
switched motor -drive amps, and a 

brushless dc capstan motor that incor- 
porates new capstan bearings to ensure 
operation at temperature extremes, 
Studer says. 

The electronics use phase- compensa- 
tion circuits along with Dolby HX Pro. 
Front -panel VU meters are augmented 
by three LED peak indicators. 

Standard features include phantom 
powered mic inputs, RS-232 and parallel 
remote control ports. The model A807 is 
available in cabinet, rack and console 
versions. 
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Brooke Siren Systems 
360 EQ Card 

The 360 EQ Card is designed for 
removing room resonances, compen- 
sating for speaker cabinet and driver ir- 
regularities or attaining a desired 
response curve. 

It is also suited for achieving the cor- 
rect curve for constant directivity horns, 
the company says. 

The plug -in circuit card features four 
sections consisting of a first -order, low - 
pass filter and full parametric section 
with design control over center frequen- 
cy, Q and cut or boost levels. 

Circle (83) on Rapid Facts Card 



It's tough. Because Fender's new 2235 Profes- 
sional Dual Channel Power Amplifier is designed 
for dependability. And engineered for performance. 

Go ahead. Push the 2235 to 200 watts at 8 ohms. 
350 watts at 4 ohms. Or 700 watts at 8 ohms in 
the bridged mode. It'll take it. And deliver at less 
than 0.1% THD. These specs are as conserva- 
tive as the performance is unbelievable. 

The 2235 uses a front -mounted, 15 amp- 
ere, magnetically- tripped, Heinemann 
circuit breaker for the power switch, 
instead of the typical, less expen- 
sive switch /fuse combination. 

What's more, when you 
turn on the 2235, its logic 
controlled timing circuit 
waits for 2 to 3 seconds so 

your other equipment can 
stabilize. 
Fender's new 2235 puts per- 

formance in your budget, too. 
State-of-the-checkbook 

performance that pays off now. 
And in the years to come. 

About the only way to stop the 
2235 is to unplug it. Or turn it off. 

For thermal protection, the The best way to start your 2235 
Fender 2235 utilizes artificial in- / is to see your local Fender dealer. 
telligence to constantly interro- * Or write to F. M. I.C. Pro Audio, 
gate the output terminals. 1130 Columbia Street, Brea, CA 92621. 

(Mole (67) on Rpld Foots Cord 
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New Products 

Denecke DCODE TS -6.5 
time code slate 

The new unit displays SMPTE /EBU 
and drop frame time code status on a 

61/2 -inch LED readout. 
Designed for multicamera productions 

during concert or large -scale shoots, the 
TS-6.5 features variable intensity LEDs 
that are readable in direct sunlight, the 
company says. 
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Apogee Sound AE -12 
subwoofer 

The AE -12 comprises two. 18 -inch high 
power handling cone drivers. Designed 
to compliment the 3x3 tri -amped concert 
series speaker system, the cabinets can 
be used as stand -alone units or as a part 
of a larger modular array. 

The speaker is equipped with a stan- 
dard I5A twist -lock inlet and loop - 
through outlet connectors. 
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Panasonic Ramas WR -8428 
production console 

Designed for video and broadcast post - 
production, the unit's 28 input channels 
allow simultaneous mixing and monitor- 
ing of two 24- tracks, plus microphone 
and stereo sound sources. 

Input modules route to 10 mix lines, 

consisting of four group, two master, two 
send and two echo buses. 

Group and master buses can be moni- 
tored in stereo, allowing the user to set 
up separate program and audition stereo 
monitoring modes. 
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.Mega Mix 
FINALLY! 
A High Quality, 
Professional 
AUTOMATION 
System at an 
AFFORDABLE 
Price. 

Easily interfaces 
to your exist- 
ing console. 

Full fader 
automation 
Mute and solo 
8 Subgroups 
Real time and 
step edit 
Mix merge 
Copy, bounce. 
delete fades 
SMPTE compatible 
Runs on IBM and 
compatibles and 
Macintosh 512 & 
Plus 

TM 

PATENT PENDING 

MIDI BASED MIXING BOARD 
AUTOMATION ON YOUR PC 

Musically Intelligent Devices 
3 Brian Street. Commack, NY 11725 516 864 -1683 
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Agfa- Gevaert PE 649/949 
cassette tape 

The new bulk cassette tape is designed 
for "highly critical and demanding music 
duplication," the company says. 

PE 649/949 is a high- output, low- noise, 
premium ferric oxide standard (IEC Bias 
I) tape, and offers extended headroom in 
low and high frequencies. 

Tape length is 12,300 and 17,300 feet. 
Circle (92) on Rapid Facts Card 

Eventide PD860 
audio delay 

The 2- channel delay features user - 
selectable delay increments of lms to a 

maximum of 520ms. 
The 1 ms delay time resolution enables 

applications such as acoustic research, 
speaker array -time aligning and audio 
delay compensation for satellite path and 
video effects devices. 
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 o UflDTq ca 
A British company dedicated to the 
design and manufacture of one of the 
broadest ranges of mixing consoles 
in the World. We offer ten individual 
models in over fifty versions to suit 
our specific requirements. 

The choice is yours. 

Applications: Sound Reinforcement; 

8 Track Recording; 

Broadcast Production; Theatre. 

Ir 
EIcIushe l .5. distributor: 

AKG COL STICS, INC. 
77 Selleck Street. Stamford, CT 06902 

Telephone: (203) 348 -2121 
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New Products 

Fostex model 460 
multitrack cassette /mixer 

Capable of time code synchronization 
with video and other audio transports, 
the model 460's mixing section features 
eight inputs each with XLR -type mic con- 
nector, phantom powering, stereo send 

and parametric EQ. 
Also featured are four bus outputs. a 

dedicated stereo mixer for the 4- channel 
bus, selectable monitoring, switchable 
LED bargraph metering and patch points. 

The recorder features a 2 -speed trans- 
port with Dolby B and C noise reduction, 
a 2- position autoclate, search -to-zero, 
auto repeat and SMPTE /EBU time code 
sync capability. 
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The KABA Professional 
4 -TRACK REALTIME & 2X DUPLICATION SYSTEM 

The most cost -effective system 
for producing true audiophile quality cassettes 

CALL OR WRITE FOR THESE FREE DEMO CASSETTES 
AND CONDUCT YOUR OWN TEST 

KABA RESEARCH & DEVELOPMENT 
24 Commercial Blvd.. Suite E, Novato, CA 94947 

From California, call 415-883-5041 

TOLL FREE 800-231-TAPE 

KABA a 
I 

J 

REALTIME 

DINES 
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Shure BC series 
phonograph cartridges 

The BC70, BC80 and BC90 cartridges 
feature cue guard design, high -stiffness 
stylus shank and a wraparound stylus grip. 

The 3 -model series offers a choice of 
tracking forces, stylus geometries and 
mounting styles. The BC80 and BC90 
both track in a range from 1g to 1.5g 
and have elliptical stylus tips; the BC80 is 

a P -mount and the BC90 is a '/ -inch 
mount. The 1/2-inch mount BC70 tracks 
from 2.5g to 3.5g and has a spherical 
stylus tip. 
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Bose AWC 
theater loudspeaker 

The loudspeaker system features a 

single low- frequency drive located in a 

tuned waveguide. The tubular design 
allows efficient installation, Bose says. 

Each unit weighs 70 pounds and is 

about 12 feet long. Up to eight speakers 
can be used for bass in any size theater. 

The new system is part of the Cinema 
Sound System, a modular configuration 
of audio components computer- designed 
to match the acoustics of each theater's 
design. 
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Studer A727 
Compact Disc player 

Using new LSI chips with full 16-bit 
resolution, the A727 features dual D/A 
converters and adaptive error correc- 
tion. The revised front -panel layout fea- 
tures a 6- by 2 -inch numerical keypad. 

For specialized production applica- 
tions, the A727 is equipped with digital 
outputs for audio and CD -I /CD -ROM data. 

Other standard features include in- 
tegral rackmount flange, modular circuit 
boards, and a die-cast disc transport on 
damped isolation mounts. 
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Akal X -7000 sampler 
The X -7000 is a 12 -bit linear, 6 -voice 

sampler with a variable sampling fre- 
quency of 4kHz to 40kHz, the company 
claims. 

The unit can also be interfaced to the 
AX -73 or VX -90 synthesizers, thereby 
providing wavetable synthesis and an 
unlimited number of waveforms. 
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New Products 

Gefen Systems M &E Organizer 
software for CD libraries 

The new M &E Organizer System is a 
series of software programs designed to 
catalog, search and play music and 
sound effects libraries on Compact Disc. 

The program centralizes the storage, 
selection and replay of music and sound 
effects in one location. The program of- 
fers several methods of retrieving 
descriptions for each effect or cue that 
the user may need. It is designed to run 
on any IBM -PC or compatible with at 
feast two disk drives, and interfaces with 
the Sony CDK -006 Auto Disk Loader. 
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Studer Revox 
C279 production mixer 

The 6 -input mixer is switchable to ac- 
cept either balanced microphone, bal- 
anced mono-line or unbalanced stereo- 
line inputs. 

Each input features 48V phantom 
power, low -cut filter, input gain control, 
HF and LF shelving equalizers, pan or 
balance control, PFL button and mono 
direct output. 

Other features include bargraph PPM 
metering of master output, phase meter- 
ing, monitor speaker and talkback mic, 
headphone output and monitor level 
control. 
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Apogee 944 -S and 944 -G 
digital low -pass filters 

Both filters are designed to achieve ac- 
curate band limiting in digital audio 
systems. Multitrack DASH- and PD- 
format recorders and OEMs can now be 
upgraded to achieve improved linear 
phase response, optimized roll -off, low - 
pass band ripple and low distortion in the 
audioband. 

The filters are said to be compatible 
with the specifications and dimension of 
filters currently used in digital multi - 
tracks. 
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Altec Lansing 
1715A mixer /power amp 

The new unit consists of a protected 
150W amp with six input /output ports. 
When configured with the model 1781 
programmable input modules, the main- 
frame becomes a 6- channel mixing 
system. 

Standard features include a com- 
pressor /limiter, low- and high- frequency 

shelving equalizer, input muting, remote 
level control capability, and a tone/ 
slate generator. 

Any configuration of input and output 
modules, connector style and control 
functions can be used from the unit's 
nine components. Multiple units can be 
stacked to provide additional inputs and 
power output capability. 
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HOL up 
ON THE ROAD 

TYPE 85 FET DIRECT BOX 

COUNT MAN 
424 STANFORD AVE. - RE70OD 

ASSOCIATES INC. 
CITY, CA.- 94063-PHO VE 415-364 -99BB 
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New Products 

Sony MXP -2036 
production console 

Designed for stereo audio-for -video 
and broadcasting, the new console offers 
twice the inputs of the existing 
MXP -2016. 

The frame accepts a maximum of 32 

stereo or mono input modules, which 
can be assigned to any of four audio- 
groups and four VCA groups. 

The system can be programmed for 
studio loudspeaker muting paths, power - 
up logic, choice of insertion points, 
choice of solo source and choice of 
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sources for the optional dynamics pro- 
cessor module. The mixer also offers 10 

independently selectable talkback 
destinations. 

In video post -production, the console 
has facilities for an optional MXBK -E121 

video editor interface, allowing each 
VCA group or selected input channels to 
be remote -controlled by a range of video 
editors. The result is cross -fades and 
mutes accurate to within a single video 
frame, Sony claims. 
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CAKE and 
PUNCH! 

SERVODRIVE WISHES 
THE 63 -YR. OLD VOICE -COIL 
"HAPPY BIRTHDAY" 
The SDL subwoofers produce the most punch for 
their compact size. And, they deliver a solid, clean, 
effortless sound that is unachievable with voice 
coil speakers. 

Consider the new Servo -Drive loudspeakers, 
featuring the powerful SDL -4 and SDL -5. We 

offer the best in bass for professional sound 
reinforcement, and the ultimate in low- frequency 
reproduction. 

w 

4 

SERVODRIVE 
INTERSONICS, INC. 3453 Commercial Ave. Northbrook, IL 60062 312 -272 -1772 
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Altec Lansing 9872 
series loudspeakers 

The 9872 -8A and 9872 -8F series loud- 
speakers are 2 -way, full -range loud- 
speakers featuring a threaded insert 
points for mounting in permanent in- 
stallations. 

The 9872 -8A is housed in an un- 
finished birch plywood cabinet, while the 
9872 -8F enclosure is finished with a tex- 
tured tan paint. Both models have front - 
mounted components. 
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Wireworks 
CS mic cable series 

The new series features PVC jacketed, 
conductive plastic -shielded cables in 
standard lengths of 5, 10, 25, 50, 75 and 
100 feet. 

Five different XLR- compatible connec- 
tor cable types are available in black, 
red, blue, yellow, green, gray, pink, vio- 
let, orange, white and brown to match - 
any application. 
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shaping óíind. 
SONEX is a high -performance 
acoustical foam that upgrades your 
studio inexpensively. Ideal for a 

temporary isolation booth, it can 
also eliminate slap echo and harsh 
resonances in the main room or 
silence noisy tape equipment in 
the control booth. 
Write for our 
color brochure 

Audio 
2049 West Broad Street 
Richmond. Virginia 23220 USA 
(804) 358-3852 
FAX: (804) 358-9496 
Telex: 469037 (ALPHAAUD CI) 

Acoustic Products for the Audio Industry 
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Classified 
Advertising rates in Classified Section 

are: 

$1.00 per word per insertion. Initials and 
abbreviations count as full words. 
"Blind" ads $25.00 additional. Minimum 
classified charge $20.00. Classified is 
also available at $112 per inch. Order 
must be accompanied by payment to en- 
sure publication. 

Classified columns are not open to 
advertising of any products regularly 
produced by manufacturers unless used 
and no longer owned by the manufac- 
turer or distributor. 

Classified Advertising should be sent 
to RE /P, Advertising Department, 9221 
Quivira Rd., Shawnee Mission, KS 66215. 

HELP WANTED 

Regional Sales 
Managers 

Otani is seeking high profile individuals with strategic sales 
management skills to direct regional sales efforts for our top -line special 
and professional audio tape recorder products 

Mexico, Central & South America 
Fluent Spanish and sales management experience will 

provide the background essential for this assignment. Working closely 
with representatives. dealers, sound contractors and end users. you'll 
work all channels to ensure our aggressive sales goals are met. Part 
of this effort will involve attending dealer /trade shows, preparing 
detailed call /travel reports. and keeping a close watch on competitive 
activities such as technical advancements. pricing and sales policies. 
You will compose marketing plans for the region. Although you will be 
based in the San Francisco Bay Area, travel will be extensive 

If you are a self- motivated professional, with 4 years experi- 
ence marketing to Mexico. Central and South America, and you 
possess an AA or equivalent, in magnetic recording technology, we'd 
like to hear from you 

North Central RegionlChicago Based 
1 this senior level assignment, you will represent our MTR -90 

Master Mil iu- Track -which offers the industry's most advanced tape 
drive system -and stands at the forefront of a comprehensive series of 
mastering and production recorders. Day -to -day activities involve 
working closely with independent representatives, dealers. sound 
contractors, and end users in order to reach and surpass established 
sales goals You will need effective communication and presentation 
skills to make contacts at trade shows. Strong organizational skills are 
essential for preparing and updating regional marketing plans. 

If you are a self- motivated professional, with 3 years sales 
experience within the magnetic tape recording industry, or if you 
have I year sales experience and an AA in magnetic recording tech- 
nology. we'd like to hear from you. 

Please send resume with salary history to Personnel. Otani 
Corporation, 2 Davis Drive. Belmont. CA 94002. (NO PHONE CALLS. 
PLEASE.) Equal opportunity employer m /f /h /v. 
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(I:HE MOST COMPLETE 
SELECTION OF 

AUDIO TEST 

TAPES 
All formats including cassettes 

Write or phone for free catalog 

MTN 
STANDARD TAPE LABORATORY, INC. 

26120 Eden Landing Road x5, Hayward, CA 94545 

(415) 786 -3546 

Circle (85) on Rapid Facts Card 

6.J1b 
AUDIO CONNECTORS i JACK PANELS 

,PrewurU 
-rvarlable r 

"4444444,44 

MULTISWITCH" SWITCHES 
The one-stop source tor all your electro 
mechanical needs Standard and custom 
assemblies Free catalogs available 

PRO SOUND 
13711 So Normandie Ave. Gardena CA 90249 12131 770 2330 

Outside CA Call Toll Free 18001 421 2411 

Circle (68) on Rapid Facts Card 

Sound 
Tw Y 

l'or Studio Demos or Retail Sales 

SOUNUSHEETS: Flexible vinyl discs 
sound great, won't break! 
AUDIO CASSETTES: Send for your 
free "Cassette Talk" newsletter complete 
with latest prices. 

. E 
ADIETOLL FREE 1800- EVATONE 

GMT P 0 Ba. 7020 R C,arwnt + Fl 33518 

Circle (69) on Rapid Facts Card 

HELP WANTED (CONT.) 

AUDIO FOR VIDEO /FILM Post Production 
Engineer. Must have strong background in 
video /film sound, SMPTE time code based 
systems, 1" C- Format and 14" umatic VTRS. A.K. 
Q -lock experience a plus. Send resume to: Music 
Annex. Inc.. 69 Green Street, 2nd Floor, San Fran- 
cisco. CA 94111. 6-87-1t 

FOR SALE 

ATTN: MCI 500 OWNERS: (100) Aphex 500A VCA 
Cards, brand -new in original packing. Also BTX 
Cypher /Shadow II Package, Buchla 400. (212) 
645 -6319. 4.87.3t 

FOR SALE 
MCI 5288 SERIES RECORDING CONSOLE. JH 50 
AUTOMATION. PLASMA METERS, NO 
MODIFICATIONS. EXCELLENT WORKING CON- 
DITION. ELDORADO RECORDING STUDIO (213) 
467 -6151. 6-87-1t 

FOR SALE, working audio studio components. 
Knabe piano, 8 track and 4 track Scullys, 2 track 
MCIs. microphones, and outboard audio and 
video equipment. Call 212 -333 -3621 for complete 
list. 5-87-31 

24 TRACKS - 119,800 That's no misprint, that's 
your total price for a brand -new 24 track deck! The 
ACES Co. of England makes a complete line of 
studio gear, built to rugged, top -quality standards, 
all available at unheard of prices. 32 input in -line 
console, $13,780! This board has all the features 
at the right price. Why even consider semi -pro or 
used 24 track equipment, when you can have 
brand -new, full featured gear, all with a 2 YEAR 
WARRANTY! Call or write, and find out how. YOU 
CAN GO 24 -TRACK TODAY! FACTORY DISTRIBU- 
TOR, ROCK STUDIO SUPPLY, Box 5997, Norman, 
OK 73070, (4051329-8431 2 -87.61 

MISCELLANEOUS 

FREE CATALOG: Institute of Audio -Video 
Engineering, 1831 Hyperion, (RP), Hollywood, CA 
90027. Recording School. (800) 551-8877 or (213) 
666 -2380. Approved for International Students. 
Employers: Call for Employees /Interns. 3.87.61 

REINVENT THE WHEEL? Will you personally re- 
discover all the pitfalls of sound engineering? You 
don't have to, you know! By reading our books or 
taking our courses, you can make a quantum leap 
forward In your sound career. Bypass 5 or more 
years of embarassing and expensive mistakes. 
Pick up where we left off! Don't re-invent the 
wheel. Call us today. We're: SKE Publishing, P.O. 
Box 2519 -A, Sedona, AZ 86336, (6021 282-1258. 

6-87 -1t 

FOR RENT 

sclgs-ff r e n t a l . 
1619 Broadway 
NY. NY 10019 

(212) 582-7360 

The Best That Money Can Rent 
Digital Multitrack 

PA Equip 
Video Playback 

Time Code Equip Wireless Mikes Outboard Equip 
Walkie Talkies Mixing Consoles 

On-Call 24 Hours 

Receiving duplicate issues of Recording Engineer/Producer? You can 
help correct this by sending us the mailing labels from each copy you 
receive for a single month, indicating which you would like to continue 
receiving. It will take 4 to 6 weeks to make this correction. 
Circulation Department 
Recording Engineer/Producer, 9221 Quivira, Overland Park, KS 66215 

Moving? 

Take 
us 

with you. 
Just peel off the subscription 
mailing label and attach it to 
the address change card 
located at the front of this 
issue. Please allow 6 -8 
weeks to process your ad- 
dress change. 

Rec 
ENGINEER/PRODUCER 
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Why do audio 
production pros 

like you reach for 
RE /P every month? 

"Every issue of RE /P is must reading. " G.S., Senior Producer 

"Your columns and advertisements are a constant source 
of information on new and improved equipment and 
procedures. RE /P is vital to our current and proposed work." 

C.V., Engineer 

"Good balance of technical and non -technical articles." 
K.S., Studio Owner 

"The Interconnecting Audio article should be required 
reading for anyone with two or more pieces of gear. " 

J.H., Production Manager 
"REP's AES Show Directory with product listings was the most 
useful I've seen in any magazine!" F.W., Director 

"Excellent articles on compressors, digital recording, micro- 
phones, studio wiring- everything!" K.V., Audio Engineer 

"I especially appreciate your staying on the cutting edge of the 
digital technological advancements in the sound recording field 

W.H., Sound Consultant 
"RE /P is the only magazine I read cover to cover as soon as it 
arrives. " R.G.. Engineer /Musician 

It's technical... it's operational... 
it's business... it's now. 

Recording Engineer /Producer- monthly "must reading" 
for the professional audio production industry. 
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Did you know... 
lntertec Publishing. 
publisher of RE /P, 

also brings you 

sand&u10e0 contracter 

The International Management 
& Engineering Journal for 

Sound and Video Contractor 

r ] I need this magazine! 
Please send my subscription application today! ] I'd like to sample RE /P. Please send me the current 
issue. I've enclosed my check for $4. 

Name Title 

Company 

Address 

City State Zip 

Send to: RE /P, P.O. Box 12901, Overland Park. KS 66212 
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Rapid 
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Page 
Number 

Rapid 
Facts 
Number 

Advertiser 
Hotline 

AEG Aktiengesellschaft 65 35 201/722 -9800 Klark- Teknik Electronics Inc. 15 11 516/249-3660 
AKG Acoustics. Inc 47 203/348-2121 LD Systems, Inc 91 54 713/695-9400 
Alesis Corp. 73 39 Leitch Video of America Inc 103 51 804/424-7920 
Allen & Heath Brenell IBC 2 203/795 -3594 Lexicon, Inc. 57 19 617/891-6790 
Alpha Audio 116 63 804/358 -3852 M M M IFC -1 1 

Ampex Corp 79 42 415/367 -3809 Mad Hatter Recording Studios 
ANT Telecommunications 9 7 301/670 -9777 (Service) 109 55 213/664 -5766 
Applied Research & Technology 105 52 716/436 -2720 Musically Intelligent Devices 
Audio Accessories 109 64 603/446 -3335 Inc 112 58 516/864-1683 
Audio Media Research 37 21 601/635 -2244 Neotek Corp 87 45 312/929-6699 
Bacon, Kenneth Assoc. 114 60 800/231 -TAPE Neve Inc. 5 5 203/744.6230 
Black Audio Devices 91 53 818/507 -8785 New England Digital 71 38 802/295-5800 
Canare Cable Inc 110 68 818/840 -0993 Orban Associates Inc 29 17 415/957-1067 
Carver 35 20 818/442 -0782 Otari Corp 3 4 415/592-8311 
Centro Corp. 63 34 800/654 -4870 Panasonic (Ramsa Div.) 21 14 
Cetec Vega 69 37 818/442 -0782 PolylineCorp 106 56 312/298-5300 
Cipher Digital Inc. 10 8 301/695 -0200 Pro Sound 118 66 800/421-2471 
Countryman Associates 115 61 415/364 -9988 OSC Audio Products 7 6 714/645-2540 
Crown International 76-77 41 219/294 -8000 Rane Corp. 17 12 206/774-7309 
dbx 55 30 Sony Broadcast Products Co. 60-61 33 201/833-5231 
Eastern Acoustic Works 43 25 617/620-1478 Soundcraft USA 97 49 818/893 -4351 
Electro -Voice, Inc. 41 24 Soundmaster Intl 53 29 416/741-4034 
Ensoniq Corp 67 36 Soundtracs, Inc. 113 59 203/348-2121 
Ensoniq Corp 27 1 6 Standard Tape Laboratory, Inc 118 65 415/786-3546 
Eva -Tone Inc. 118 69 800 /EVA -TONE Studer Revox /America BC 3 615/254-5651 
Everything Audio 11 9 818/842 -4175 Switchcraft 33 31 
Fender Musical Instruments 111 57 Symetrix 48 37 206/282.2555 
FM -Tube Craft Support T.C. Electronics 75 40 201/384-4221 

Systems Inc 89 46 516/567-8588 TASCAM Div./Teac Corp. 30-31 18 213/726 -0303 
Fostex Corp. of America 81 43 213/921 -1112 Technical Audio Devices 23 15 213/420-5700 
Furman Sound 83 44 415/927 -1225 Telex Communications, Inc 49 67 612/887.5531 
Future Disc Systems 39 23 213/876 -8733 Thermodyne International Ltd 59 32 213/603-1976 
Intersonics 116 62 312/272 -1772 Total Audio Concepts Ltd 95 48 818/508-9788 
JBL Professional 13 10 Wheatstone Broadcast Group 45 26 315/455-7740 
Kahler Div. of APM 51 27 Yamaha Int'l. Corp. 18-19 13 
KCC Audio /Video 39 22 212/228 -3063 

Sales Offices 

OVERLAND PARK, KS 
Mary Tracy 
913 -541 -6637 or 
913 -888 -4664 
P.O. Box 12901 
Overland Park, KS 66212 
Telex: 42 -4256 Intertec OLPK 

SANTA MONICA, CA 
He'rbe'rt A. Schiff 
213-393-9285 
Jason Perlman 
213 -458 -9987 
(7eris Woodbury 
213 -451 -8965 
Schiff & Associates 
5111 Santa Monica Blvd. 
Santa Monica, CA 90401 

NEW YORK, NY 
Stan Rushinc 
212 -7112 -3401 
29th Floor 
866 Third Ave. 
New York, NY 10022 

NORWOOD, AUSTRALIA 
Hastwell, Williamson 
Rouse Pty. Ltd. 
P.O. Box 419 
Norwood, Australia 
Telephone: 332 -3322 
Telex: AA87113 

TOKYO, JAPAN 
Haruki Hirayama 
EMS, Inc. 
Sagami Bldg., 4 -2 -21, Shinjuku, 
Shinjuku -ku, Tokyo 160 
(03) 350 -5666 
Cable: EMSINCPERIOD 
Telex: 2322520 EMSINCJ 

LONDON, ENGLAND 
Nicholas McGeachin 
Roseleigh House 
New Street 
Deddington, Oxford 
OX5 4SP England 
Telefax: (0869) 38040 
Telephone: (0869) 38794 
Telex 837469 BES G 
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a Mil 

Designed for the Working Professional! 
The Sigma Series offers you the 

Maximum Flexibility, in layout and 
design features that reflect the evolution 
of Sigma Engineering. 

Built to the Highest Standards, to 
which AHB has established its reputation 
on... for over 14 years. 

Performance 
Sigma will satisfy your Current and 

Future needs in 16, 24 and 32 track 
recording as well as MIDI First 
Generation Recording and Sound 
Reinforcement Applications. 

For more detailed information on the 
New AHB Sigma Console, Contact your 
Authorized AHB Dealer Today. 

fl«fnshffli bPfMLL 
U.S.A. 
Allen & Heath Brenell (USA) Ltd. 

Five Connair Road 
Orange, CT 06477 / (203) 795 -3594 

U.K. 
Allen & Heath Brenell Ltd. 

69 Ship St. Brighton, BNl 1AE England 
Tel. (0273) 24928: Telex 878235 

CANADA 
GerrAudio/Toronro 

(416) 361 -1667 
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Every Bit a Studer 

Introducing the 
D820X DASH Format 
Digital Audio Recorder 

STUDER 7'4- 
STUDER REVOX AMERICA. INC 
1425 Elm Hill Pike Nash,lie, TN 37210 
(615) 254 -5651 

Offices. 
Los Argeles (818) 780-4234 
New York (212, 255 -4462 
Chicago (312) 526 -1660 
Dallas (214) 943 -2239 
San Francisco (415) 930 -9866 

The wait i&over. Digital has finally entered the Studer era. 
For over.35 years, Studer has concentrated exclusively on one goal: 

designing and manufacturing the world's finest audio production equip- 
ment. So when it comes down to what professionals want, Studer delivers. 

The D820X is no exception. Listen to it- carefully! You'll hear flaw- 
less sonic resolution, thanks to proprietary digital processing circuits 
and uncompromising analog input /output electronics. 

Then do a razor -blade edit. Feel how the controls shuttle tape with 
effortless precision. Note how the meter overbridge panel provides com- 
prehensive control of all operating modes and level adjustments. 

Finally, tilt up the transport to examine construction and craftsman- 
ship. No other digital recorder can match what you'll see. 

The D820X is built to last. It's every bit a Studer. 

Robust Twin -DASH format at 15 ips 14" reel capacity PWM auxiliary tracks with config- 
uration for CD subcode mastering data Fully programmable operating keys Service diag- 
nostic displays Internal operating system provides RS232 access to transport and digital audio 
operations. 

Circle i3) on Rapid Fads Card 


