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Better
doesn't have to cost more.

’.});"l,l\'ilulion to contact us and discuss vour studio needs. 14045 Sherman Way. Van Nuys. California 21405 / (213) 8734447
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Serious about recording?

GOALLTHE WAY WITH
AN AMPEX AG-440C.

You’re going to love your new Ampex AG-440C. -
When you settle down with this, the finest, most
versatile audio recorder/reproducer ever produced,
you'll be ready for enything life tosses at you, all
the way way from monaural to advanced multi-

track situations.

Reliability is one of the strongest features
of an AG-440C. Like its distinguished ancestors
(and many are still in professional service
after twenty years of constant use), the
AG-440C is built to last. Give it a little pre-
ventive maintenance now and then, and it

will spin on and on.
Versatility is bulit into the basic

design. If you begin with a monaural,

1/4-inch version, you can move up to
2-track and 4-track work as easily
as adding electronics modules and
changing the heads. Motion sensing
and improved edit controls make
post-production more convenient.
The rigid,die-cast transport plus
sapphire guides give precision tape
handling regardless of reel size.
Maintenance is easier than
ever, thanks to many improvements.
Plug-in etched boards can be

swapped in a jiffy, ard the recording '

electronics modules are fujly inter-
changeable.

AMPEX

Ampex Corporation

Audio Video Systems Division
401 Broadway

Redwood City, Californiea 94063
(415) 367-2011

‘ Circle No. 101
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And now there are accessories such as the VS-10
Variable Speed Oscillator, Pick-Up Record
Capability (PURC), WBP-2 Wideband preamp,
and synchronizing equipment to further
expand your capabilities.

This is the one machine that is uncom-
promisingly a professional workhorse. :

Complete specifications and technical

details are presented in the AG-440C

brochure, which we’ll send you without
obligation. They say that “All Brides
are Beautiful” But when the honeymoon
is over, you're going to be happy that you
settled down for the long haul with an
AG-440C .. . the professional
recorder/reproducer that goes zll
the way with you.

Circle No. 102
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THE GREAT |
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Auditronics solved the “Perfect Console” mystery that faced 8-track studios. Before Grandson Il, smaller
studios wanting an update to 8 or 16 fracks had little to choose from.

Now our second Grandson offers full 8 or 16 frack capability with up to 24 mixing positions at a price
that will fit your budget.

Get the fully professional Grandson Il and Auditronics working for you.

{3
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eer/ producer

— the magazine to exclusively serve the
recording studio market . . . all those
whose work involves the recording
of commercially marketable sound.

— the magazine produced to relate . . .
RECORDING ART to RECORDING
SCIENCE . ..to RECORDING EQUIP-
MENT.

Editor/Publisher ... MARTIN GALLAY
Managing Editor ........ WAYNE YENTIS

Business Manager ......... V.L. GAFFNEY
Circulation Manager LARRY DOUGLAS
Reader Service

Manager .............. DEBRA LYNNE
Assistant Editor .. MARGE ANDERSON

'RECORDING engineer/producer’ is pub-
lished bi-monthly (six times a year) by
RECORDING & BROADCASTING
PUBLICATIONS, 1850 No. Whitley Ave-
nue, Suite 220, Hollywood, CA 90028,
and is sent to qualified recipients in the
United States. Subscriptions for other
than qualified individuals or companies
may be purchased at $6.50 per year (6
issues). All foreign subscriptions: Surface
Mail — $7.50, Air Mail — $13.00.

RECORDING engineer/producer is not
responsible for any claim made by any
person based upon the publication by
RECORDING engineer/producer of ma-
terial submitted for publication.

l

Material appearing in R-e/p may not be
reproduced without written permission
of the publisher.

Controlied Circulation postage paid at
Los Angeles, California.

Address all correspondence to:
RECORDING engineer/producer
P.0O. Box 2449
Hollywood, CA 90028
(213) 467-1111
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Flexible

alternative.

MR E2TOoE

SAE 2700B Professional Dual-Channel Half Octave Equalizer

At last, a Dual-Channel Half-Octave Equalizer. The result of
years of SAE experience in home and professional equalization.
Here are some of the outstanding features of the 2700B:

Half Octave Control. Professional slide potentiometers provide
for individual adjustment of 20 frequencies per channel on a
half octave basis. In combination with a switchable +8dB or
+16dB gain range, these half octave controls allow for extreme
levels of flexibility—up to 32dB of adjustment per frequency.
This control design offers peaked response when useg in ex-
treme position, thus overcoming individual resonance

roblems without compromising other frequency regions. This
Eigh level of frequency control allows for proper equalization
of program material as well as correction of poor room
acoustics and speaker deficiencies, especially at crossover
points.

Pink Noise Generator. A built-in pink noise generator assures
an accurate reference for proper equalization of wide band
speaker response, speaker phasing, channel power balancing
and frequency equalization.

Amplifier Stage. The SAE 2700B Professional Equalizer output
amplifiers incorporate a full complementary output stage,
overcoming limitations of the more commonly used single end-
ed output amplifiers. This output amplifier circuitry of%ers full
voltage swing even into low Z loads, full symmetry clipping
and at high output levels, there is no slew limiting. The 2700B

also delivers 11 volts RMS into a 600 ohm load assuring ade- * "G ionific Audio Electronics, Inc.

. P.O. Box 60271

Low Distortion. Fully complementary output drive circuits *

rovide total harmonic and intermodulation distortion levels of : Los Angeles, California 90060

quate drive voltage under any condition.

ess than 0.02%.

ratio and accurate equalization curves.

IC Power Supply. Individual IC control for positive and :
neiative power supplies further assures low noise circuitry and :

stability with changing line conditions.

Refp 6

* Professional Dual-Channel Hal
Low Noise. High Q Toroid inductors in combination with low :
loss capacitors and low noise professional slide potentiometers :
result in circuitry offering greater than 100dB signal-to-noise :

Circle No. 104

The SAE 2700B Dual-Channel Half Octave Equalizer delivers
+23dBm for recording applications, offers complete control,
extremely low noise, accurate equalization, and the usual
superb SAE quality.

Technical Specifications:
.40.25 dB, 20H-20kHz

Total Harmonic Distortion

at rated output from 20Hz to 20kHz:........... <0.02%
Distortion at rated output with

any 2 mixed frequencies between 20Hz

and 20kHz, 4/1 voltage ratios:.............. ..o <0.02%
Noise: ..o PR 100dB
Insertion Loss:...... ... Less than 1dB with controls centered.
Output at Clipping: . U .>11 Volts into 600 ohms

Input Impedance: ... 100k ohms

Shipping Weight: ... 23 pounds

DImensions: ..........coocoooiiioiii o 19" rack mounted front panel
8%

Chassis: 7D

The professional alternative.

Terminal Annex

Please send me the reasons why (including available literature) the SAE 2700B
E,Octave Equalizer is the "'Flexible Alternative.

Name

Addres

___ State_

City. Zip_

www americanradiohistorv com
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The audience can't see you, but they hear you.

They depend on you to get that music fo them. Un-
distorted. Balanced. Correct.

That's-an art.

Presenting the Yamaha PM-1000 16 x 4 mixing con-
sole.

A technological wonder.

Chock full of professional controls and teatures: The
exclusive 4 x 4 matrix with level controls gives greater
control of the sound than by driving speaker amps
directly from the bus output.

If's standard equipment.

Like transformer isolated inputs and outputs. Dual
echo send busses. And an input level attenuator that

takes +4 dB line levelto —60 dB mikes level in 14 steps
Plus five-frequency equatization

The PM-1000 keeps you flexiblz sothat an unexpec-
tec glitch won't n"ang you up.

It helps you mcintain because you know your mixer
won't let you down in the middie of somewhere.

V/e make the PM-1000 for the studio, for the road,
and for the stage. We make it right.

B=cause we think that some of that applause be-
longs to vou.

€ YAMAHA

Box 6600, Buena Park. CA 90620

THINKOF ITAS
YOUR MUSICAL INSTRUMENT.

Circle No. 105
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Two-in-One
Graphic
Equalizer

The Model 530 Dual Graphic Equalizer is the newest of our equalizer line.
It has two completely independent Graphic Equalizers with a common power
supply. Each channel beginswith a differential input stage, includes nine variable
active equalizers centered at each octave from 50 Hz to 12.5 kHz, and ends in an
output amplifier capable of delivering + 20 dBm into a 600 ochm load. The inputs
may be fed from balanced or unbalanced sources. The 530 offers wide applica-
tion possibilities in recording, sound reinforcement, radio and TV, commercial
and home music systems. You'll like the two for the money price, too. UREI
guality, of course.

Available from your UREI dealer.

e S
o

Q
MEU "Instrumental in Audio”

11922 Valerio Street, No. Hollywood, California 91605 (213) 764-1500

= export agent: Gotham Export Corporation, New York

£ i |..;.||.J\.I.I|'FI‘“ e

Circle No. 106
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Letters & Late
Newys

FROM: Bob Massie
WKRG-TV
Mobile, Alabama

The article on “Phasing” on page 41
of the August issue of R-e/p was very in-
teresting, but contained at least one
glaring error. Phasing was not discovered
in the mid 60’s as stated in the article, it
was used at least as far back as the late
50’ in a session by Toni Fisher. The
name of the song was ‘The Big Hurt.’

I have used what the author describes
as “Flanging” for many years in radio,
and he is certainly correct when he says
the electronic phasors are inferior to tape
recorder phasing.

Keep up the good work with your
publication.

. . . thanks, Mr. Massie. You are quite
right when you suggest that Phasing was
used “at least as far back as the late
‘50s.” Also, a little research has turned
up the information that the Toni Fisher
record “The Big Hurt” was done by Dave
Gold at his Goldstar Studios in Hollywood.

More digging has led to the disclosure
that a patent (U.S. Patent 3,757,058)
describing A RECORDING ENHANCE-
MENT SYSTEM USING TWO TAPE
PLAYING DEVICES RUNNING AT DIF-
FERENT BETWEEN-HEAD TRANSIT
TIMES (ed:Phasing) has been issued to
Brian D. Ingoldsby. Brian, en engineer at
MCA Recording Studios, as well as course
instructor in recording at Sherwood Oaks
Experimental College, it might be remem-
bered, has written a number of articles in
earlier issues of R-e/p.

Brian recalls that he accidentally dis-
covered the Phasing technique in about
1954 when he was making some tape
copies at the now defunct Glendale
Pacific Recording Studios. He subse-
quently attempted to use the effect, he
recalls, in a session with artist Drew
Bennett (the group later became the
“Arrows.”’) In his words, “It was a flop
. . . people thought there was something
wrong with the record.”

. what’s that old line about an idea
whose time has come . .. —ed.
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AMPLEX LOGS DELIVERY OF 300th
MM1100

(R to L) CBS Records Eric Porterfield,
director of recording engincering, and
Calvin Roberts, vice president, operations
marketing, sharec a happy moment with
two Ampex representatives, Al Slater and
Frank Rush (far left) after taking delivery
of an Ampex MNM-1100 multichannel
recorder. The 24-track professional master-
ing recorder represents the 300th machine
shipped since Ampex introduced the

model in 1973. Also available in 8 and 16-
track versions.

The MM-1100 ranges in price from
$15,000 to $30,000.

SLUTSKE, CARLILE, CHAPMAN IN
NEW CETEC AUDIO RESPONSIBILITIES

Mr. Robert Slutske kas been appointed
National Sales Manager of Cetec Consoles
and Audio Components. His previous ex-
perience has included the position of
National Sales Manager of Skirpan Light-

ing Control Corporation and Technical
Director of the Honolulu Community
Theatre.

Mr. Slutske will be responsible for the
sales of Cetec studio, broadcast and live-
media consoles, and the development of
allied products in this field.

Mr. Thomas D. Carlile has been ap-
pointed as National Sales Manager for
their well known line of Gauss loud-
speakers. Prior to his new position, Mr.
Carlile was Southern California Sales
Representative for JBL.

As Sales Manager, Mr. Carlile will have
total sales responsibility for the Gauss
loudspeaker line, which includes profes-
sional, musical and high-fidelity loud-
speakers and its recently introduced com-
pression drivers.

Mr. Gerald Chapman has been ap-
pointed National Sales Manager for its
line of Gauss high-speed tape duplication
equipment. Mr. Chapman’s background
includes Western Director of Sales for
Electro-Optical Mcchanisms and positions
with Bourns, Inc. and Tolex Computer
Products.

LEXICON OFFERS MANUAL ON AP-

PLICATION OF DIGITAL DELAY TO

SOUND REINFORCEMENT SYSTEMS
Lexicon, Inc., manufacturer of digital

. continued overleaf

“Evolution

Introducing the new Orban/Parasound Reverb

Over the las: four years previsus mode s of the

Orban/Parasour d Reverberatior: anit have found
their way into h.indreds of radio =fations, el=ctranic -
music studios, sehools, travelling shows, ard re-
cording studios small and large.

Our continu.ng research and developmant effort
has now produced enough refinements to ar already
reliable and prowven device to just fy a new mode!.

The new Orban/Parasound 136CX Reverb Iooks
exactly like its papular predecesszr. It has the same

uItra-comEact dimensions, effect ve hum sHelding,

spring locking lever (for convenient portabiiity),
smooth four-spaing sound, +4 dBr balanced oL tput,
true fourfrequenzy midrange peaking equalizer (not
just cheap tone eontrols), and a lcw $695 pr.ce.

But we've rrc'naged to extendthe effective high
frequency respor-se by another third octave compared
to the older unitz. And a major recesign of tte ex-

clusive “floating threshold lirriter” has rot cnly

increased this circuit’s effectiven=ss in controlling
“spring twang,’ but also increased the usable signal-
tz-noise ratio of the reverb system to 76 dB—a full
4 dB improvement.

It's all a part of Orban/Parasound’s policy of ag-
cressive engineering development and product
v pdate whenever significant improvements can be
made in keeping with excellent cost/performance
draracteristics. Ard in these economically uncertain
times, the high cost-effectiveness of all Orban/
Ferasound products is particularly welcome.

For further information on our new Model 106CX
=<everb orour other fine products (the 621 Parametric
=qualizer, 516 Dynamic Sibilance Controller, and
245E Stereo Synthesizer) contact us directly or your

ocal Orban/Parasound dealer.

orban/parasound

680 Beach Street San Francisco, Ca.
(415) 776-2808

Circle No. i07
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Delta-T—

A Dynamite
Mixdown Tool

That's what we provide in our new Series 102 Digital Delay Systems. We've
been making high quality, reliable delay systems for five years and have
learned how to do it better than anybody else. . .

Simply put, the Delta-T's 90 dB dynamic range and low distortion
deliver a superb quality signal, leaving you free to creatively explore ?he
powerful artistic potential of time delay. Discover for yourself, as leading
studios such as Leon Russell's Shelter Studio have, how a Delta-T can
thicken vocals and instruments, add slap or in-tempo percussive repeats,
and provide ambience and spatial depth to the dry mono sources en-
countered at mixdown.

In the Delta-T 102 Series we have used our patented digital tech-
niques to provide reliability, convenient features, and excellent perfo.rmance
at highly competitive prices. Let us help you define the configuration you
need to get started. Call or write for more information.

Xicon

60 Turner Street
Waltham, Massachusetts 02154

(617) 891-6790

R-e/p 12 Circle No. 108
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delay systems, offers a free reference
manual on the application of digital delay
units to sound reinforcement systems.

Written by David L. Klepper, the ap-
plication brochure will serve as a basic
reference and technical guide for sound
engineers or contractors in the application
of digital audio delay units to sound
reinforcement systems.

Topics covered include basic goals; in-
telligibility and sound energy time of
arrival; the Haas or precedence effect;
examples of systems requiring delay in-
cluding central loudspeaker systems,
simple distributed loudspeaker systems,
supplementing central systems with dis-
tributed loudspeakers, unusual distributed
loudspeaker systems, and stage monitor
“foldback” systems for rock groups; delay
equipment considerations; and a section
on ‘“lost causes” where delay will not
necessarily help.

The reference manual treats each sub-
ject extensively and includes numerous
diagrams of systems and applications to
theaters, stadiums, music pavilions,
churches, etc.

Interested individuals may request
copies by writing Lexicon on their letter-
head.

LEXICON, INC., 60 TURNER STREET,
WALTHAM,MASS.02154(617)891-6790.

CD-4 HANDBOOK AVAILABLE

This new 28 page publication, although
primarily intended as a point-of-purchase
consumer educational tool, goes a long
way to assisting the complete understand-
ing of all of the forms of quad, as well as
reporting on the latest CD-4 develop-
ments.

Single copies are available from:
JME ASSOCIATES, 6363 SUNSET BL,,
HOLLYWOOD, CA 90028.

SHURE OFFERS GUIDE TO USE OF
ITS NEW SOUND REINFORCEMENT
PRODUCTS

Shure Brothers Inc., is now offering an
easy-to-use guide showing which products
from its new SR Line of Professional
Audio Equipment are needed to provide
a complete, but not excessive, sound
system for installations of virtually any
size.

Called ““‘Sound ldeas” the guide lists
the SR components needed for both
portable and permanent sound reinforce-
ment systems for clubs, churches, meeting
rooms, hotels, theaters, amusement parks,
outdoor concerts, and large auditoriums.
The systems described in the guide range
from a small stage monitor to a “jumbo”
high-powered, wide-range, 1,000-watt sys-
tem.

Also included is a block diagram of
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each system, showing the interconnections component parts

of the individual components together ® ® ®

with technical data such as the resultant th t d t

frequency response of each system, the w‘ o“ coor lna lon LA

continuous RMS wattage output, and the °

number of available microphone inputs. f &
For a free copy of ‘“Sound Ideas”

(No. AL519), write: 4

SHURE BROTHERS INC., 222 HAR-
TREY AVE.,EVANSTON,IL 60204.

AUDIO ENGINEERING SOCIETY
52nd CONVENTION PROGRAM

October 31 — November 3, 1975
Waldorf Astoria Hotel, New York City

FRIDAY, OCTOBER 31 —
9:30 AM
Session A: Audio in Medicine
Session B: Disc Recording °
2:00 PM are just parts.
Session C: Signal Processing
Session D: Magnetic Recording

7:00 PM
Session E: Psycho Acoustics
Session F: Audio in Broadcasting if it's to work right
EXHIBITS OPEN: 1:00 PM to 9:00 PM it has to be put together right

SATURDAY, NOVEMBER 1 — ,
and that's what we do best

9:00 AM
Session G: Instrumentation
Seminar 1: (A) Compressors & recording systems including:
Expanders
recorders
(B) Echo & S
Reverberation mixing console
2:00 PM echo
Session H: Electronic Music power amps
Seminar 2: The New Tapes & speakers

Noise Reduction

7:00 PM & 9:00 PM microphones

The New York Section: stands
*Those Magnificent Men and limiters
Their Music Machines”
EXHIBITS OPEN: 10:00 AM to 9:00 PM head_phones
splicing block
SUNDAY, NOVEMBER 2 — alignment tapes
9:00 AM and mic panels
Session J: Sound Reinforcement
Seminar 3: Programming Synthe-
sizers in the Studio
2:00 PM
Session K: Video Disc Systems and
their Impact on Audio let us put it all together

7:00 — 8:00 PM
Social Hour
Awards Banquet
EXHIBITS OPEN: 10:00 AM to 5:00 PM

SOUND SYSTEM COORDINAT!ON BY

MONDAY, NOVEMBER 3 —
9:00 AM
Session L.: Transducers 1
Session N: Architectural Acoustics
2:00 PM

Session M: Transducers 2 Supply Company

EXHIBITS OPEN: 10:00 AM to 5:00 PM
P. O. Box 280 / Nashville, Tennessee 37202
(615) 327-3075

Circle No. 109
ircle No Rel 13
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Two Electro-Voice engineers have a quiet

discussion about th.e merits of dynamics vs. condensers.

The discussion is easy to settle because there are such obvious
differences. Take our RE20 dynamic and our new CS15 electret condenser:

RE20 Continuously Variable-D Dynamic:

It’s designed to be virtually free of prox-
imity effect and p-popping. And it’s designed
tor as near perfect response 180° off-axis as the
state of the art allows. Also, we planned it to
take SPL’s you wouldn’t believe.

Can It Deliver?

In the anechoic chamber, the RE20 exhibits
the widest, most uniform response curve of any
available cardioid dynamic. The RE20’s
cardioid polar patterns are almost identical on
axis and 180° off. It has excellent transient

response.
And The Durability ?

This microphone’s grandfather could drive
nails into pine boards and continue to perform
unabashedly. The RE20 adds the ability to
handle very high inputs. That’s durability. We
back this claim with the strongest dynamic
microphone guarantee in the business.

@,

Specifications ?3\ /" y
i
1
Model Number RE20 | csts N
Element Dynamic Electret Condenser
Polar Pattern Cardioid Cardioid
Response 45—18,000 Hz 40 —18,000 Hz
Output Level —57dB —45dB
(0dB=1mw/10
dyn/cm?)
Max. SPL greater than 141 dB
(1% THD or less 150 dB
at 1 kH)
Impedance 50, 150, 250 ohms 150 ohms
balanced balanced
Case Material Machined Steel Machined Steel
Sugg’'d Resale Net $300.00 $198.00
Price (Slightly
Higher in Western
States)

R-e/p 14

CS15 Single-D Cardioid Condenser:

It’s designed to be light, to reject off-axis
sound, and to provide controlled bass boost.
In the recording, broadcast and sound rein-
forcement jobs where a swinging singer has two
mike positions, close and closer, or the bell of a
trumpet is surrounding the mike, it’s designed
to deliver wide, smooth response. And we've
developed an electret that can endure SPL’s that
would have blown the charge off earlier

clectrets.
Can lt Deliver?

In the anechoic chamber, the CS15 exhibits
the wide, uniform on-axis response character-
istics of the most expensive condenser micro-
phones. Its off-axis response is excellent also..
The microphone can be powered remotely with
from 8 to 48 volts.

And The Durability ?

The CS15 condenser is every bit as rugged
as our most rugged dynamic.

We back this claim with the strongest
condenser microphone guarantee in the
business.

ElectroVoice..
a gUIth company

Dept. 1051RP, 674 Cecil Street,
Buchanan, Michigan 49107

Circle No. 110
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The electrical part of the
Recording Studio

understanding
THE NEUTRAL (§

by JERRY SIMON

Jerry Simon has earned great distinction
as lhe electrical consultant and electrical
constructor of some 50 recording studios,
disc-cutting rooms and remole vehicles in
the United States and Canada.

Many of these projects are the ‘super
studios’ designed by WESTLAKE AUDIO,
and EVERYTHING AUDIO, among
others.

‘Captain Electric’ is a partner with Dick
Gould in:
ELECTRICAL CONSTRUCTION CO.
16746 Gilmore Street
Van Nuys,CA 91406
(213) 787-3679

There is a proverb in my trade stating that the color of the
wire that kills men most often is white.

The color white* is designated to that conductor called
the NEUTRAL. It is also called the ‘“‘identified conductor”
and the “grounded conductor.” One becomes so accustomed
to having the neutral at zero potential to ground that it is
often handled without caution and assumed safe. When a problem
occurs with a neutral, we may find ourselves in a difficult situation.
Neutral problems burn up tape machines, cause wildly fluctuating line
voltages, and can cause a form of feedback in the supply system.

[t has been my experience that many of the electrical problems in
studios originate from the misunderstanding of the use and mechanics of the neutral conductor. I
believe this is because most recording equipment requires only two conductors (excluding the

\

ground) to energize it, and most people think in terms of
pairs of conductors. In most commercial electrical systems
that have a neutral, the neutral is ‘‘shared’ by other “live” AC
conductors. It is this sharing that escapes consideration, partly because it is
unseen at the outlet into which we plug the machine, and also because the
machine operates in spite of our lack of understanding of the neutral. Our
discussion of the neutral is directed toward the mechanical installation as
well as its electrical function, and possible malfunction.

An electrical power distribution system originates at some remote gener-

| ating plant and transmits power through a maze of rods, cables, trans-

formers and sub-stations, through rainstorms and sunshine until

it arrives at the transformer on the

*In England white is hot, black or blue is designated for neutral. Green, or green with
yellow, is ground (earth), the same as in North America.

R-e/p 15
www americanradiohistorvy com
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... the role of “THE NEUTRAL"
in the studio electrical system . . .

power pole outside the studio. See Figure
1. It is at this transformer that the system
becomes most visible. We shall examine
that part of the electrical system that
starts at the transformer, enters the
studio, and is distributed to the outlets,
for it is here that the neutral is born,
referenced to ground, and is distributed
through the facility alongside the hot
conductors, parallelling but not common
to the grounding terminals which also
appear at each power outlet in the studio.

WHAT IS “THE NEUTRAL?”

At the transformer, high voltage elec-
trical power is usually converted to either
of two common systems used both in the
USA and Canada. Figures 2 and 3 show
the 120/240 volt, single phase, 3 wire
system; and the 120/208 volt, 3 phase, 4
wire system.

By ‘‘the neutral,” we are referring to
the grounded return conductor common
to all circuits in a single or three phase
electrical system. It is intended to have a
potential such that the potential
differences between it and each of the
other conductors in the system are ap-
proximately equal in magnitude and are
equally distributed in phase.

Notice that the neutral is grounded at
the transformer tap. This is true whether
the transformer is owned by the serving
agency or the studio itself. The serving
agency will normally ground the neutral
at the transformer, however there are
occasions where the neutral is grounded a
span or so away from the transformer.
The studio does not have the same
priviledge.

The letter “X”’ in the diagrams indicate
transformer taps on the secondary wind-
ing. The letter “H" is used for primary
taps. This is an industry wide practice in
both the US and Canada. From the serv-
ing agency’s transformer the neutral is
connected to the studio’s service entrance
facilities.

THE SERVICE POINT

The place where the AC power is con-
nected from the transformer to a con-
suming facility (the studio) is commonly
called the SERVICE POINT, sometimes
known as the service drop, or simply the
service. The purpose of the equipment at
the service point is to provide primary
protection for the electrical system and
to provide a means to cutoff the supply.
There is also a meter which measures the
consumption of electrical current.

Figure 4 is a diagram of common
service point equipment used in the US
and Canada. The drawing shows the type
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normally used for commercial establish-
ments such as studio operations. However,
the information is essentially the same
for other types of service equipment, such
as switchboards with multiple distribu-
tions, or a single family dwelling service.

Notice that the neutral is grounded
again. It is now grounded in two places;
the serving agency’s transformer and the
studio’s service point. It should not be
grounded again. The grounding of the
neutral at the service point provides a
safety factor.

THE DISTRIBUTION CENTER

The power from the service point then
is routed to the distribution center which
houses the overcurrent and protection
devices which provide a disconnect means
for the ungrounded conductors of a
circuit (usually called the live AC, or hot,
conductors).

It is seen in Figure 5 that at the distri-
bution center all circuit neutrals are con-
nected to the main neutral via the neutral
bus and the main identified conductor.

Service Point

Distribution 1Birt AN

Transformer

F‘gure 1 ELECTRICAL POWER PISTRIEUTION SYSTEM

i Ground from
i Transformer

A\

X1 Xz X3

s ————d—ZAQV —e—
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Z i
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e S/, |/ E——
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THE
NOUL PROJECTOR

A reasonable alternative to the
“Black Box Blues”

After extensive research into the
soundman’s “response vs. portability”
dilemma we've arrived at what we feel is
the ideal solution...The Peavey Vocal
Projector. The Vocal Projector system is a
compact, highly portable system that maintains
the wide frequency response of the bulky
theater type “‘Black Box'' enclosures.

These new enclosures are bi-amp
compatible and employ matched low, mid,
and high frequency components in a three-way
system that is crossed over by a precision
inductor/capacitor type crossover network.

Lows are handled by a super heavy-duty
15" driver employing a 3% pound magnet
coupled to a 2" aluminum voice coil assembly.

*Two 15" drivers, two mid horns, two Piezo
tweeters in a 4 ohm enclosure. $425. list price.

Low frequency is enhanced even more by the
Vocal Projector’s ported, horn loaded enclosure.
The mid range of these systems is provided
by a high quality folded horn. This horn is
coupled to a motor/driver assembly with a
1%" voice coil wound on an extremely heat
resistant phenolic coil form.
The extreme high frequencies are
reproduced by the popular Piezo super tweeters,
and add response to 20 KHz.

High quality, selected componentsin a
well designed system make the Peavey Vocal
Projector unmatched in value...a truly
outstanding alternative to the “Black Box”

TOHT

*One 15" driver, one mid horn, two Piezo tweeters
in @ 8 ohm enclosure. $275. list price.

Circle No. 111
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At this point we are made aware of
two principal types of grounds found in
electrical  distribution  systems: the
“electrical” and ‘“‘equipment’’ grounds.
The electrical ground refers to the ground-
ing of the neutral conductor at the trans-
former by means of a heavy wire (called
the grounding conductor) connected to a
grounding source, such as a buried water
pipe or other metallic member buried in
the earth.

“Equipment” ground is a general term
denoting all other types of ground. In-
cluded under this heading is the term
“mechanical” ground, which refers to the
continuity and bonding methods used to
insure that metal enclosures and raceways
are at ground potential. ‘“Equipment”
ground may also infer the grounding of a
device, machine or building by means of a
separate grounding conductor,

At the distribution center and some-
times at the service point a ground buss
may be installed. This is not the same as a
neutral buss. All grounding conductors
being used for mechanical grounding pur-
poses will normally terminate at the
ground buss. In electrical systems where
the installation is constructed with metal
conduit or metal covered cable, the con-
duit or cable covering itself may be used
as the mechanical grounding means.

THE RECEPTACLE

A receptacle is a device into which a
plug may be inserted for the purpose of
connecting current using apparatus to the
electrical supply. Receptacles are manu-
factured in many forms and configura-
tions based on voltage, current, phase,
grounding, and usage requirements. Our
interest is directed to the receptacle most
commonly used in recording studios in
North America, specified as a “15 ampere,
120 volt, grounding, 2 wire, parallel blade,
plug-in, receptacle.” Figure 6 shows how
this receptacle is wired into a single phase,
3 wire distribution system.

This receptacle requires two conduc-
tors to energize it; a hot and a neutral. It
also requires grounding to meet code. The
grounding may be provided in any of the
following ways:

1. Attaching a conductor to the
grounding terminal of the receptacle and
to the mechanical grounding source at
the distribution panel.

2. Attaching a conductor to the
grounding terminal of the receptacle and
to the metallic outlet box which supports
it and using the metal raceway as the
path to the grounding source.

3. Attaching a grounding conductor of
a non-metallic cable to the grounding
terminal of the receptacle and to the
grounding source.

It must be kept in mind that the neu—
tral terminals are not connected to the
grounding terminals at the receptacle in
any way. These are two separate systems
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even though their potentials to the hot
conductor may be the same. As stated
earlier, the neutral and the ground are
connected together at the main service
point as a safety measure, and should not
be connected together at any other point
in the system. They should be considered
as two distinct systems and are not
interchangeable.

This, then, concludes our brief discus-
sion of the mechanical aspects of the
neutral conductor in relation to the live
AC conductors, the grounding system,
and the overall electrical supply system.
With these factors in mind we can better
approach an understanding of the neutral
conductor’s electrical performance.

THE NEUTRAL AS PART OF A
CIRCUIT

“One ampere of current applied to
the load equals one ampere of current
returned from the load,” is a rule of the
trade. Figure 7 shows a typical two

==
K Hot Load!,j.jAj oad Z, 4 54
e 00
O o
|
1| Neubnl | F
BA~——
Figpre 7
wire circuit, where there is one hot

conductor paired with a neutral. The
current in the hot line is equal to the
current in the neutral.

Figures 8 and 9 show a typical 3 wire
system, where the two separate hot lines
share a common neutral conductor. The
mechanics may be a little easier to under-
stand if a direct current (DC) system is
considered first.

In Figure 8 conductor A is positive
and conductor B is negative. The neutral
maintains a potential halfway between
A and B and is negative with respect to
A and positive with respect to B. The
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New Interface Electronic Crossover

E,

Three-way tuneable crossover has crossover
points fixed at 3db. down. It is tuneable 130-1700
and 110-14000 Hz, with all outputs in phase at all
frequencies. No null crossover and 12 db/octave
Butterworth response. It has 600-ohm transformer
outputs at 8 volts rms maximum. Voltage gain is 2
maximum. Distortion under 0.1%. Rack mounted
panel measures 1%". Price $295.00.

Stage Monitors
Model 24X4-24L Stage Monitor Mixer provides
eight completely independent monitor mixes of 24
inputs with three frequency equalizing and slider
channel master on each input. Options include 16
X 4 mainframe, balanced 600 ohm + 8dbm out-
puts, and foam lined trunks. Combination module
Mode! 100K for both stage monitoring and mas-
ter recording.

Series 300 Mixers

f—

Yaesgss i VA,

3 ““-,,,;.-.-‘

1]
ity
Pt i L

Designed primarily for recording studios, Interface
Electronics mixers are also now increasingly being
used in sound systems because of their flexibility,
ruggedness, reliability and portability. Track mas-
ters are used as submasters (up to eight with the
Series 300) and the mixdowns provide for feeding
gach submaster to right or left or any shading be-
tween, with mixdown masters used for right and
left sound system masters.

Now in fully wired mainframes with input and
output connectors and integral-lighted four inch VU
meters, the Models 16X8, 24X8 and 30X8 can be
supplied with Talk-Slate module for recording
studio use or in a foam-lined trunk for portable
use. Price of the complete 24X8 is $10,340.00

INTERFACE ELECTRONICS,

INC.
3810 westheimer/Houston, Texas 77027/ (713) 626-1130

Partial List of Dealers:

Calif: Tri-Tronics. North Hollywood, (213) 985-6616; Bob
Cohen Sound. San Francisco (415) 989-1130

. Milam Audio, South Pekin (309) 348-3112; Gill Custom,
Chicago (312) 598-2400

lowa:  Advanced Audio, towa City (319) 354-3104

Mass.:  Terry Hanley Audio, Cambridge (617) 661-1520

N.Y.C Boynton Studio, Morris (607) 263-5695; Unistage. Buf-
falo (716) 853-6500; Harvey Radio. New York (212)
832-8675; Martin Audio, New York (212) 541-5900

Ohio:  Sunset Sound. Columbus (614) 239-6945

Penn.:  Short Sound Systems, Pittsburgh (412) 761-2724

Tenn.:  Carlo Sound, Nashville (615) 356-0202 )

Texas: Interface Electronics, Houston (713) 626-1190: United
Audio, San Antonio (512) 684-4000

Deaierships still open in some areas
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current tends to flow from A to the
neutral and from the neutral to B. In a
balanced system loads 1 and 2 are equal,
each drawing 4.5 amperes. The 4.5 10 A —>

amperes taken by load 1 flows through to
load 2 and then back through conductor 45A
B to the source. Under these conditions i
the net current in the neutral conductor
is zero, and the loads are said to be
balanced.

el
—
3

55A <

4.5A —— Conduclor A L —

5-5A

Lood 1, 4.5A

OA
Neudral

—ﬂ 45A -

Lond 2, 4.5A
| 45A —— Conduclor B 1’;'6““ 7

[ — |11 —— 1}

Figure 8

Figure 9 shows the conditions exist- DA —=

ing when load 1 on the positive side of
the system draws 10.0 amperes and load
2 on the negative side draws 4.5 amperes.

4.0A

3.5A 55A

Under these conditions the extra 5.5
amperes taken by load 1 must flow back

through the neutral conductor to the 4.0A -—

source. If load 1 were 4.5 amps and load
2 were 10.0 amps the extra 5.5 amps
would FLOW OUT through the neutral
to load 2. The current may flow in either
direction. The neutral carries the dif-
ference of currents drawn by the two

— il
—
$

loads.

Thus, for each ampere generated, one
ampere is returned. In an AC system the -
principle remains the same, except that e 10
the polarity reverses every 1/2 cycle.

A

. continued overleaf

OC = Vector of L1 representing current. THREE OUTLETS ON A 4-WIRE CIRC
OB = Vector of L2 representing current. A
OA = Vector of L3 representing current.

ON = Resultant Neutral of L2 & L3 -
BN = OB (Equal sides of a isosceles Triangle)

7} = 609 (you work out the proof)

OR BY TRIGONOMETRIC FORMULA:

ON2 = BN2 + OB2 — 2(BN x OB x COSINE §)
COSINE 6 = COSINE 600 = 0.5

ON2 = (4.5)2 + (4.5)2 — 2(45 x 4.5 x .5)
ON2=20.25

‘ON’ = 4.5 AMP. representing current on neutral before load of tape machine 1 is added.
CURRENT IN NEUTRAL AFTER L1 LOAD iS ADDED, resultant “ON" is in a
direction 1800 opposed to 4.5 AMP Vector ““OC”. The resultant of diametrically
opposed vectors is the difference between their values.

“OC” — ""ON" = Resultant Neutral

“4.5" — 45" =0

Total load on Neutral after 3 balanced is 0 AMP. c

UIT: 120/208 VOLT — 3 OR 4 WIRE

\PARALLEL-
\OGRAM

See TRANSFORMER
SCHEMATIC
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It seasytocaima NATURAL SOUND reverberatlon chamber.

o

Producing one is somethmg else.

NATURAL-SOUND is truly ‘NATURAL' only if the chamber:

¢ Includes a built-in NATURAL-length time delay
between the direct sound and its first output ‘echo’.

e Creates an initial group of NATURAL-type first-order
echos followed by randomly patterned diffusion of the
reverberant signal, with echo density increasing as signal
amplitude decays.

¢ Provides true NATURAL-stereo perspective outputs,
with each output channel furnishing a slightly different
time-domain (delay and decay) reverberation pattern.

Only the Master-Room™M- series meets
this NATURAL SOUND c_riteria.
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Figure 10 shows a more general case,
where there are an unequal number of
outlets on each line of a 3 wire system.
The resultant current through the neutral
is the difference of the sums of the
currents in the two hot lines.

A 3 phase, 4 wire system is similar to a
single phase 3 wire system, except that
the phase displacements must be ac-
counted for. Figures 11 and 12 show a 4
wire circuit, with three hot conductors
and a common neutral. The neutral
carries the difference of currents as in a
three wire circuit, but the currents in
each of the hot conductors are displaced
from each other by a phase difference of
1200, so simple addition and subtraction
of the currents is not valid. Calculations
of total current in the neutral conductor
are normally done using vector tech-
niques.

For all practical purposes the neutral
can be considered as carrying the current
of the hot conductor with the heaviest
load. This is because of the trade practice
that requires sizing the neutral conductor
according to the largest current load it
may be required to carry. If, in Figure 12,
line 1 and line $ were disconnected, the
neutral current would equal the line 2
current of 15.5 amps.

THE OPEN OR FLOATING NEUTRAL

An “open” or “floating” neutral is
the term given to conditions when the
continuity of the neutral conductor to the
transformer is interrupted.

Figure 6 shows the normal hookup of
a receptacle and the mechanical method
in which the neutral is shared in a three
wire circuit. Notice the three-way splice
in the neutral conductor at the first out-
let. That is required by code. If the re-
ceptacle connected to line 1 were to be
removed it could be done without open-
ing the neutral connected to the receptacle
on line 2. If there were a load connected
to the receptacle of line 2 and the neutral
were opened, a possible hazard would be
created.

In a two wire circuit as in Figure 13
the break will act like a disconnect and
the electrical equipment connected to the
circuit will turn off. If the neutral con-
ductor should happen to contact a
grounded surface, the equipment will
continue to operate, and the current will
travel down the surface to the grounding
terminal and back to the neutral con-
ductor at the main service point. Should
the grounded surface be touched under
these conditions there can be a shock
hazard. This type of hazard is called
“touch voltage.”

Even though the human body has a
relatively high resistance to the flow of
electrical energy, some energy will flow
through the body if it touches an ener-
gized surface. The degree of shock is
dependent on the voltage, the current
through the load, and to what extent the
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body is grounded, and its resistance.

There is also the possibility of voltage
changes occurring with an open neutral.
The neutral, in just touching or lightly
contacting a grounded surface, encounters
a higher resistance in its return path to
the transformer. With the passage of time
the conductor tends to oxidize at the
point of contact and the resistance is
continually increased. The neutral, with
its flow of current through a resistive
contact point, begins to heat up at that
point, causing the oxidation to accelerate
until the conductor burns and breaks
contact with the grounded surface alto-
gether. During this time the voltage and
current delivered to the load vary with
the resistance of the circuit.

There are additional factors to consider
in the event of an open neutral for both
three and four wire systems. If the loads
in all lines are equal and balanced, there
is no current effectively flowing in the
neutral conductor and the problems as-
sociated with an open neutral are not
apparent. But as soon as someone turns
off a tape machine plugged into line 1, or
turns on an electric organ plugged into
line 2, or in some way unbalances the
loads on the entire system, serious prob-
lems can develop.

Referring to Figure 14 we have an un-
balanced load situation on a 3 wire sys-
tem. Normally the voltage on each line is
120 volts, referenced to the neutral, with
240 volts across the two hot conductors.

We can figure the effective resistances of
each load by means of Ohm’s Law:

R = E The resistance of load 1 is
I

120V _ 12 Ohms, and load 2 is

10A

120V . 24 Ohms.

5A

If the neutral conductor is opened, the
full line 1 to line 2 voltage appears across
the two loads in series, without a ground
reference between the loads, and a com-
mon current is shared by both loads. This
current is (also by Ohm’s Law):

240
36

E 240V

I'= R~ 12+24

=6.67 amps

This new current, encountering the resis-
tances of the loads causes abnormal volt-
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Circle No. 114

ages to develop across them; load 1 = 12
Ohms and E = IR = 6.67A x 12 = 80V,
and across load 2 the voltage is 240V —
80V = 160V. The more unbalanced the
loads are, the greater difference in volt-
age across the loads will be. In many
instances it can approach the full 240
volts across one load and virtually zero
volts across the other. How long will a
120 volt tape machine or amplifier oper-
ate on 240 volts?

If, in trouble shooting, an open neutral
and the neutral strip of the receptacle
should be touched, one could be subjected
to a full voltage shock. That can hurt. I
know. When dealing with an open neutral
extreme caution should be used. Turn off
the power. Trouble shooting an open
neutral can be a time consuming task.

THE NEUTRAL AND GROUNDING

In North America the customer is re-
quired to ground the neutral at the
service. In some countries the customer
is prohibited from doing so without per-
misston from the serving agency. In those
countries the serving agency provides the
customer with a grounding source. All
ground conductors and equipment
grounds must ultimately connect to that
source. Their reasoning is based upon
expectations that a difference of poten-
tial would exist between the two (or
more) grounding points and result in
potentially dangerous circulating currents.

The intent of both types of grounding
systems is the same: Safety, just the
techniques are different. The Canadian
code {(CSA) has one of the best descrip-
tions of the object of grounding:

A. To protect life from the danger
of electric shock, and property from
damage;

B. To limit the voltage upon
a circuit when exposed to higher voltages
than that for which the circuit is designed;

C. In general to limit AC circuit
voltages to ground to 150 volts or less on
circuits supplying interior wiring systems;

D. To facilitate the operation of
electrical apparatus and systems;

E. To limit the voltage on a circuit
to a safe level which might otherwise be
exceeded through exposure to lightning.

Some other descriptions of the object

.ﬂ"‘-
1 GUITAI. PIANO

ANY ACOUSTI «l:-.EBUMENT.
| NFORMATION WRITE OR CALL:

AP

FLAT RESPQ‘NVSUE”:\DLJDIQ‘PICKUP
Box 40097 San Francisco 94140 - (315) 824 2223

of grounding:

To reduce the hazards to life and
equipment due to failure of a transformer,
or a cross between primary and secon-
dary wires.

— Earthing is primarily a means of
keeping neutrals at about earth potential.

— Reduction of voltage strains on
apparatus.

— System grounding provides a mea-
sure of safety should there be a fault
outside the building.

— It is safer to keep a system un-
grounded. However systems do not remain
ungrounded for long (insulation deterior-
ation, moisture, etc.).

Any accidental ground on the already
grounded conductor will have no effect,
while any ground on the ungrounded
conductor will produce a short circuit.
The overload protection will open the
circuit.

There are many more opinions but
they all seem to describe the need to
insure safety from:

1. Outside voltage transients.

2. Short circuits on apparatus.

3. Protection of persons from ex-
posure to surfaces at greater than earth
potential.

It should now be apparent that the
neutral and the ground, though at the
same potential and interconnected at
points, serve different functions. They
are not one and the same and should be
connected to each other only with full
knowledge as to the potential effects and

with permission of the enforcing
authorities.
In the recording studio, grounding

audio equipment serves a different pur-
pose than electrical grounding. Generally
the grounding system for recording equip-
ment (called a ‘“technical” ground) is
desired for the following reasons:

A. To assure that all equipment
operates at the same ground potential so
as to eliminate circulating currents be-
tween components (greund loops).

B. For shielding.

C. For transient surpression.

Some studios use the electrical ground
for technical ground. Some successfully,
and some not. The differences of the
functions of the two grounds should be
considered before one ground point is
established for both systems. Much more
can be written about grounding, but that
is a subject for another day.

The electrical system is rarely at rest.
When a single tape machine is started or
the volume on the monitors is increased,
a chain of events occur that affects the
whole electrical system. There is mutual
capacitance (sometimes called feedback)
between conductors. When the current in
the neutral changes, a change in other
nearby conductors can be induced. Earth
is considered to be at zero potential, but
in fact rarely is. There are differences in
voltage over the surface of the earth itself
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as well as currents. Seasonal changes have
effects on the conductivity of earth as
well as causing demands on electrical
supply. Summer heat and air conditioning
may cause lower average voltages than in
the spring. With lower voltages come more
pronounced effects on the system by
load demands and changes. The starting
of a single copying machine can send a
spike throughout an entire building’s
electrical system.

Recording engineers, through contin-
uous diligence, with trial and error, with
insight, bailing wire and chewing gum,
and with scientific wild-ass guesses, have
kept many studios operational, in spite of
the inherited electrical systems. Not all
problems originate in the electrical sys-
tem. Some come from within the audio
system itself. But it is easier to maintain
a well functioning audio system if the

basic electrical supply system is depend-

able and predictable. In my opinion the
neutral is the key to making the system
dependable and predictable.

The purpose of this article is not to
make the engineer an electrician. The
basic features and properties of electrical
systems described here are only the most
commonly encountered in this country.
There are also many variances and ex-
ceptions. Hopefully this article will make
him more familiar with the supply system
his electrician is installing.

REFERENCE MATERIAL

National Electrical Code, 1975

Los Angeles City Electrical Code, 1975

Regulations for the Electrical Equipment
of Bldg. 14th Edition (Great Britain)

Canadian Standards, 17th Edition

Handbook of Simplified Electrical Wiring
Design,John D. Lenk (Prentice-Hall)

In astrial Electricity, Nadon and Gelmine
Van Nostrand Company, Inc.

Standard Handbook for Electrical En-
gineers (McGraw-Hill)

Industrial Electricity, Dawes
(McGraw-Hill)

TECHNICAL ASSISTANCE
David J. Snitzer,
Senior Electrical Inspector

36 types of
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" and boxes
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This ad
1s addressed to
the hard-headed

businessman within

y()ll e«You're probably a very
creative guy when it comes to making
recordings. But you’re probably
also a very businesslike guy when it
comes to buying recording equipment.
And it’s only right. Because
you’re putting a lot of money into that
equipment. And how it performs
ultimately affects your most valuable
asset: Your reputation.
So we think it’s a real
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compliment when top professionals
like the ones listed to the right
recommend 3M pro audio gear. Ask
them why they recommend it and
here’s what they’ll tell you:

Mechanical and signal
capabilities. Check the specifications.
And check out things like punch-in,
punch-out flexibility due to our
exclusive isoloop drive.

Reliability and dependability.
This has been demonstrated by
3M installations in vans and studios all
over the world, where 3M machines
are performing day in and day out under
the most demanding circumstances.

Exceptional resale value.
This is a very important consideration
when you want to trade in or trade up.

wwWw americanradiohistorvy com

A superb service organization.
We have offices in New York City,
Memphis, Washington, D.C., Detroit,
Chicago, San Francisco, Los Angeles,
Atlanta, Pittsburgh, Providence, and
Grand Prairie, Texas. Plus our flying
squad of troubleshooters that operates
out of our St. Paul headquarters.

So next time you're in the
market for pro audio equipment, think
of 3M.

Because the gear that makes
the most sense to you as a creative
person, also makes the most sense to you
as a businessman.

PROFESSIONAL AUDIO PRODUCTS

Mincom Division sl come

3M CENTER - SAINT PAUL MINNESOTA 55101
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You want an
expert opinion on
3M pro audio gear?

Ask an expert.

If you know the recording
industry, you know at least one
of the men listed below. And you
know you can count on getting
straight answers from them.

So give one of them a call.
He’ll be glad to give you the
whole story.

3M PRO AUDIO
DEALERS

Recording Studios

Ron Newdoll

Accurate Sound Corp.
114 5th Avenue
Redwood City, CA 94063
Tel. (415) 365-2843

Welton Jetton

Auditronics Systems Division
207 Summit Street

Memphis, TN 38124

Tel. (901) 272-9641

Bill Wilson

LaSalle Audio

740 N. Rush
Chicago, IL. 6061 1
Tel. (312) 266-7500

Bruce Martin

Martin Audio/Video
320 West 46th Street
New York, NY 10036
Tel. (212) 541-5900

Rick Maze

The Maze Corporation
514 Alton Road
Birmingham, AL 35210
Tel. (205) 591-4800

Jerry Milam

Milam Audio Corporation
700 West Main Strect
South Pekin, IL 61564
Tel. (309) 348-3112

Tom Hidley

Westlake Audio

6311 Wilshire Blvd.
Los Angeles, CA 90048
Tel. (213) 655-0303

GSA Contracts

Lee Deane

Fidelity Sound Co., Inc.
1200 18th St., N.W.
Washington, D.C. 20036
Tel. (202) 296-9110

Television Applications

Byron Fincher

RCA Broadcast Systems
Camden, NJ 08102

Tel. (609) 963-8000

SCOTHEQUE
SOUND
SYSTEMS

Q{'

BY

ROB LEWIS
CERWIN-VEGA

“Dancing Madness” read the banner
headline in a recent issue of Rolling Stone,
which then went on to document the
disco craze that is sweeping the nation as
furiously as the ‘“‘English Invasion” did a
dozen years ago. Almost overnight, music
trade papers are running whole sections
on disco music (complete with separate
hit charts), record companies are courting
disco jocks as ardently as they do radio
program directors, and club owners from
Hollywood to Hoboken are abandoning
old entertainment formats in a rush to
cash in on the craze.

Whether this phenomenon is destined
to be a short-lived fad or an enduring
part of the entertainment scene isn’t clear
yet; what is clear is that there currently
exists a large demand for high power
sound systems capable of punching out
the throbbing disco beat at levels border-
ing on the threshold of pain.

It has been generally observed that
there seemed to be a lack of hardware —
particularly speaker systems — that were
optimized for high level playback of disco
music. Certainly neither of the two com-
monly used types of speakers — the home
hi-fi speaker or the conventional sound
reinforcement setup — was ideally suited
for the application.

Hi-fi type speakers proved disastrous
in all but very small or relatively quiet
installations. Most are low efficiency de-
signs that get into trouble trying to attain
110dB at 1 meter, and when the goal is
perhaps 115dB at 5 or 10 meters, it’s
hardly surprising to find driver units ex-
ploding like popcorn! Even the more
efficient hi-fi systems are inadequate for
large installations, and there are more
cost-effective solutions than using them in
multiples.
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The PA, or sound reinforcement stack
has an edge over hi-fi gear in efficiency,
power output capability, and ruggedness,
but observations are convincing that
these, too,have serious shortcomings for
disco use. What follows is a discussion of
our objections to the conventional fifteen-
inch-woofer-plus-high-frequency-horn set-
up, with descriptions of the solutions to
these difficulties that our efforts have
evolved.

UNDERSTANDING THE DISCO SOUND

I. Woofer Crossover

Most reinforcement systems are two-
way design using a 500 or 800Hz cross-
over point. When reproducing disco music
with considerably more bass content than
typical live material (on top of which
some low frequency EQ may be added),
the woofer cones are driven well beyond
their linear travel region. If harmonic
distortion were the only effect, this might
be a tolerable situation (in fact it has
been shown that harmonic distortion adds
to the perceived *‘richness’’ of bass notes).
Unfortunately, these nonlinearities also
generate intermodulation distortion with
midrange frequencies up to the 500 or
800Hz crossover frequency. The subjec-
tive effects of this are far from pleasing —
a garbling of the sound that naturally
gets worse the louder the system is played,
and can be intolerable at the high SPL’s
common in discos.

This assumes, of course, that the power
amplifier never gets driven to clipping —
a hopeful premise at best. When the amp-
does clip, intermodulation products are
generated in a similar fashion, but tend to
be of a higher order nature that is even
more grating to the ears.
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A practical and very effective solution
to this problem is to use a first crossover
frequency of 200 or 250Hz, and keep all
heavy, long-excursion bass information in
its own dedicated channel. Then this low
frequency amplifier-speaker combination
can distort at will without degrading mid-
range clarity. Above 200Hz, cone ex-
cursions are quite small even at high SPL,
so it is much easier to keep the drivers in
the linear travel region.

This one measure can improve repro-
duction quality so dramatically that it is
highly recommended as a modification
to existing systems lacking clarity and
low-end punch. Simply adding some high
power bass amplifiers and speakers (we
suggest folded horns, for their efficiency)
and an electronic crossover at between
150 and 250Hz will revive many an ailing
system. Of course, a passive crossover will
provide some of the same benefits, but
the biamplified system is preferable.

2. Low Frequency Output

PA gear usually isn’t designed to radi-
ate much energy below 70 or 80 Hz,
where much of the rhythmic content of
disco dance music lies. With high ef-
ficiency bass horns backed up by plenty
of amplifier power (and corner-loaded in
the room wherever possible), response
can be extended to below 30Hz, with
enough output capability to physically
vibrate patrons — a very impressive and
sought-after effect. A number of discos
around the country have even installed
the “Earthquake” Horns developed for
use in the film of the same name (see
R-e/p, April ‘75). With enormous power
output and response nearly into the sub-
sonic region, the effect defies description.
3. High Frequency Response

For PA jobs, high frequency response
to 8 or 10kHz is often considered ade-
quate. However, if a record with clean
signals up to 15 or 20kHz is played
through such a system, quite a bit of the
“liveness” and “sparkle” is lost. Since
disco speakers seldom have to throw
farther than 50 or so feet, (and hence
aren’t subject to high frequency losses
due to long distance projection), it is
practical to try for top octave reproduc-
tion. The development and use of small
horn supertweeter arrays crossed over at
6-8kHz to handle the upper registers are
very efficient and project well at these
frequencies.

4. Midrange Transducers

Cerwin/Vega has for many years been
philosophically opposed to the use of
compression driver/horn assemblies at
lower midrange frequencies (below about
2kHz). Midrange horns have a character-
istic “honky” sound, which arises as a
combination of several phenomena. One
is the distortion generated by the air itself,
which is nonlinear under high amplitude
pressure waves such as are found in the
constricted horn throat. This nonlinearity
generates harmonic and IM distortion.
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Add to this the problem of diaphragm
breakup at high drive levels (especially
severe with metal diaphragms), and you
have a system that may generate 20 or
30% distortion in the most subjectively
critical band of frequencies within the
entire audio spectrum.

Since the energy content of music
falls off quite rapidly above 2kHz (allow-
ing reduced drive levels), and shorter
horns may be used with good pattern
control (reducing throat distortion), there
is quite a bit to be gained with this 1% or
2 octave upward shift in crossover fre-
quency.

To handle the 200-2000Hz decade, we
have developed a series of highly damped
cone drivers in shallow horn enclosures
that come within 2 or 3 dB of the sensi-
tivity of the best compression drivers,
handle far more power (200 watts for a
12” unit), and have almost perfectly flat
response in this range. Since there is no
constricted horn throat, there is no throat
distortion, and response irregularities and
uncontrolled diaphragm breakup are vir-
tually eliminated by special damping com-
pounds applied to the speaker cones.
When these drivers are backed with amp-
lifiers with enough headroom, the result-
ing sound is clean enough that it doesn’t
offend the ears, even at the 120dB levels
found in discos.

Thus, the “ideal” system is four-way,
triamplified with crossovers at 200-250Hz
and 150-2000Hz with an additional pas-
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sive crossover at 6-8kHz (though the
150 - 2000Hz crossover may also be pas-
sive without sacrificing too much). This
system 1is available packaged in as few as
two relatively compact enclosures, one
for the bass driver and the other housing

everything else and measuring only 32”H
x 24”W x 16”D. (See Fig. 1 for details.)
This kind of arrangement is especially
attractive because of the flexibility of
speaker deployment it allows. The bass
horns can be located in corners where
they energize the room most efficiently,
and the more directional mid-treble cabi-
nets may be suspended around or above
the dance floor, aimed for minimum spill
into seating and conversation areas. Since
stereo effects are almost nonexistent at
low frequencies, this separation of the
bass speakers from the rest of the system
has very little effect on the overall sound
— another benefit of a low first crossover
frequency.

Of course, not every disco installation
can afford to be this elaborate. The
establishment may use a disco format
only part time, and be unable to justify
a large system. Or very high SPL’s may
not be desired, or the system may have
to be portable. For these compromise
applications, there exist a variety of one
piece, self contained systems which hold,
wherever possible, to the philosophy em-
bodied in the large, “full blown”’ systems.

A good example is shown in Fig. 2.
Here, in the interest of compactness,
some bass efficiency has been sacrificed,
and a combination of front horn and rear
reflex loading for the 18” bass driver is
used. The system has relatively flat bass
response down to about 60Hz, but even
at 30Hz it will sustain a 300 watt input
with low distortion, so that some of the
low end rolloff can be recovered with
equalization. At 250Hz, a single horn-
loaded 12” driver takes over, and crosses
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ALLISON IS GROWING SOMETHING NEW*

*TO BE DELIVERED A.S.A.P ‘
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over at 4kHz to dual dynamic horn
tweeters. The system measures 36”H x
24”"W x 24D and is fitted with casters
and handles. Biamplification is optional,
and attainable SPL’s exceed 124dB (@ 1
meter).

If restrictions on size and cost are even
tighter, one must be prepared to trade
SPL, bass response, or both. Probably the
best compromise would be the sturdiest,
most efficient studio monitor available
that meets the other criteria.

PLANNING A SYSTEM

Like any sound system, the best time
to start planning a disco installation is
before the foundation for the building is
poured; however, in the real world this is
seldom possible. Often, though, a switch-
over to a disco format will be accompanied
by some degree of remodeling — if so,
the sound installer should try to be on
the scene before the work actually begins.
Whether or not one is stuck with a
structure “asis,” there are some important
things to consider when planning the
system. In no particular order:

— As mentioned above, the best place
for bass speakers is in a solid room
corner. If located where crowds may
gather around, the speakers should be
four feet or more above floor level. (See
Fig. 3).

— The AC power requirements of the
system (including any lighting that is
contemplated) should be determined and
compared with the capacity of existing
wiring. Any new wiring should of course
comply with applicable building codes.

— *“Quiet areas” should be furnished
with as much absorptive material as pos-
sible. Carpeting on floor, walls, and even
ceiling, thick pads on tables, heavy drapes,
sound baffles (like in studios), and any-
thing else that will soak up sound will
help.

— The disc jockey shouldn’t have to sit
in the direct blast of the loudspeakers, or
it may be impossible to cue records.

— All equipment and interconnecting
wires and cables should be protected from
tampering, but easily accessible for servic-
ing when necessary.

— Even if it’s not specifically called for
by the manufacturer, forced air cooling
for power amps is an excellent idea. The
cooler equipment runs, the greater its
life expectancy.

— Until the hardware and software
picture changes drastically, there doesn’t
seem to be much point in going to great
extra expense installing four channel sys-
tems. The increased distortion and re-
duced bandwidth and signal-to-noise ratio
hardly justify the claimed benefits of
quad. Where four speakers are appropri-
ate, we suggest crossfired stereo.

EQUIPMENT SELECTION
Speakers (See above)
Amplifiers
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Matching power amplifiers to loud-
speakers in situations where either may
be driven to the limits of its capacity is
a tricky process, complicated by the fact
that speaker manufacturers use varying
procedures in arriving at their power
ratings. Probably the most meaningful
rating is the continuous RMS power spec,
but even this doesn’t tell the whole story.

Macnenc Rr.n:ntncx L ABORATORY

TEST TAFT

The final choice must be a compromise,
with enough amplifier power so that most
musical peaks go unclipped, but not so
much that great danger of speaker damage
exists.

The disco installer has another omin-
ous variable to contend with the
operator of the system. In the rare event
that some technical competence on his

part can be reliably assumed, it may be
safe to amplify each speaker component
with its full rated RMS wattage, or even a
little more. Otherwise, we suggest derating
the speakers to around 60% of their pub-
lished RMS ratings when picking ampli-
fiers (e.g., 180 watts RMS for a 300 watt
speaker, etc.). This allows a fair margin
of safety in case the amplifier is grossly
overdriven. Some education of the system
operator may also be in order, along the
lines of “If you can hear any distortion,
turn it down.” Unfortunately, some
people mistake distortion for volume, and
will turn up any system, no matter how
powerful, until it begins to distort
audibly. The best solution in such cases is
a limiter with the threshold set (and
locked!) at some safe power level.

In choosing amplifiers for disco use,
fractional zillionth distortion percentages
probably aren’t as important as things like
reliability and serviceability.

Mixers

Among the vast array of mixers now
on the market, some are designed
especially for disco use, and others are
adaptable without major modifications.
Some particular points to look for would
inctude:

Inputs: Stereo inputs on a common
fader are convenient, but not strictly
necessary. Of course, use with record
players requires RIAA equalization some-
where in the system.

Outputs: Stereo, with enough drive
capability to drive paralleled power amps
or whatever is to be connected.

Cueing system: A pre-fader echo or
monitor send with an outboard head-
phone amp can be used to implement
this feature if the board doesn’t have it
built in.

continued on page 54

Magnetic Reference Laboratory

Whether you're using low noise or high output tape,

with or without Dolby, from %" to 2”, 3% to 30 ips,
you'll choose MRL .
every test tape they manufacture.

.. because only MRL guarantees

Their dependability and accuracy have made MRL the
world wide choice of most major recorder manufacturers
. and, after all, they would know what test tape is

best for their recorders, they’re the people
who design and build them.

For full information, contact:
Magnetic Reference Laboratory, Inc.
229 Polaris Ave., Suite 4

Mountain View, CA 94043

{415) 965-8187

Exclusive Export Agent: Gotham Export Corp., New York, N.Y.
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SPECTRA SONICS audio control consoles show the care and attention to detail that are
the mark of the skilled American craftsman. The internal wiring, module construction,

console housing and the control display reflect the precision and distinctive craftsmanship
that is characteristic of SPECTRA SONICS.

SPECTRA SONICS audio control consoles provide an immediate initial capability that may
be increased to 24 inputs and 24 outputs, at minimum cost. The flexibility of the system
will provide line/microphone selection, attenuation, equalization and, through assign-
ment controls, various other combinations for the most sophisticated signal processing
now required in today's studio. ¢

SPECTRA SONICS audio control consoles have an established reputation: of superior re-
liability. Through creative design, the circuitry is developed to function well below op-
erating limits to enhance an extended life for the components. Through empirical data
on SPECTRA SONICS audio amplifiers, a reliability rate of 99.9% has been derived.
These amplifiers are used in SPECTRA SONICS audio control consoles and materially
contribute to system reliability.

SPECTRA SONICS audio control consoles are guaranteed to outperform any other con-
sole in the world in noise, frequency response, distortion, and peak overload. All con-
soles are provided with documented data acquired in tests of the complete system.
Guaranteed performance specifications are: Frequency Response, * Y1 dB 20Hz-20kHz;
Signal/Noise Ratio {microphone input), not less than 82.5dB below + 4dBM, output for
a — 50 input (50 ohms source); Signal/Noise Ratio {line input), not less than 87dB below
+ 4dBM output for a +4dBM input; Harmonic Distortion, less than .01% at + 18dBM
{1kHz); Intermodulation Distortion, less than .02% at + 4dBM; Crosstalk, not less than
60dB at 20kHz (typically 80dB).

Call or write for details on SPECTRA SONICS Model 1024-24:

770 Wall Avenue

Ogden, Utah 84404

(801) 392-7531

6430 Sunset Blvd., Suite 1117
Hollywood, California 90028
(213) 461-4321

SPECTRR (ONILS

L E A D E R &1

A D V A N C E D T EC HNOLUOSGY

waanny americanradinohicetorvy com
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"ITY ONLY ROCK *N ROLL’

by

PAUL LAURENCE

Whatever efse you might say about the Rolling Stones, you can’t say
they haven’t tried. | mean, how many groups can even stay together long
enough to go through two blonde guitarists, or lose that many lawsuits
to Allen Klein? How many other groups would throw a free concert anc
have that happen? Who else has ever had a performance reviewed as
“excellent rock & rol, but not decisive''?

And you've got to remember that it hasn’t always been this easy for
the Rolling Stones. In "“the early days,’”” they were so poor that they hac
to steal eggs at parties and returnable bottles wherever they could tc
augment a lifestyle that rarely rose above the level of mere subsistence.
Home for them was no sanctuary either, as the boys waged a losing
battle against their tiny Chelsea flat's singutar effort to setf-biodegrade,
ultimately being driven out of all but the end room by a '‘Sorcerer’s
Apprentice’’-like army of dripping pipes, rust, mold, peeling paint, and
falling plaster. Much later on, when the success of their initial records
would bring them to America for their first U.S. tour, they would finish
second to a performing horse.

Life for Andy Johns has been a strange sort of experience as well.
Born just 25 years ago in Epsom, Surrey (after which the fine table salt
is named), he has somehow pulled things together to become one of
England’'s top mixers, perhaps rivalled only by his older and also-
legendary brother Glyn. His credits, certainly, are impeccable: Traffic,
Free, Jethro Tull, Led Zeppelin, Blind Faith, Joe Cocker, Leon Russell,
and Stephen Stills are but some.

As for the new, "Rock ‘n Roll” is first and foremost another new
recorded/mixed sound for the Stones, in and of itself a tradition2. Instru-
mentally, it features a fuller-than-usual range of effects to create some
new and novel textures. Stylistically (and no doubt to a degree the result
of these new sounds), it represents the band’s initial foray into Gamble
& Huff-dom with some Philadelphia-styled jazzy soul.

AH in all, the group was pleased. “A step forward,” said Keith
Richard. The critics {in their own cryptic way) were pleased. "Decadent
.. . desperate . . . violent . . . intriguing,’’ said one. Even the fans — those

The Rolling Stones seem to have this thing for Andy too. Although
he’s very modest about his abilities, they’ve seen fit to have him be head
engineer on their last three albums, recorded in France, Jamica, and
West Germany, respectively.

"it's Only Rock 'n Roll” is, in a manner of speaking, the most recent
Rolling Stones album1. Like most of their records, it is a mixture of the
old and the new. The familiar elements, to be sure, are there in Mick
Jagger’s urgent vocals, Keith Richard’s driving suspended-fourth chording,
and Mick Taylor's mercurial guitar flights, supported as usual by Bill
Wyman's self-effacing bass and Charlie Watts’ eminently tasteful drum-
ming. Joining them on keyboards, as is now the tradition, are three of the
era’s most respected and distinctive players in Nicky Hopkins, Billy
Preston, and the inimitable lan Stewart. Thus assembled, they explore
many famitiar Stones highways and byways: the acoustic, country-tinged
ballad, the sfow gospel number, the Jagger/Richard duet, and, of course,
plenty of that chunky and spirited sort of music for which they are so
well known.
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vast legions of otherwise-normal Americans who just can't seem to get
the intro of ""Honky Tonk Women’’ out of their heads — even they were
pleased. Released in October of 1974, "*it's Only Rock ‘n Roll’ spent20
weeks on ’Billboard’"’s album chart, occupying the No. 1 position fgr
but a week before its sudden and decisive ouster at the hands of Elton
John's greatest hits.

Sound-wise, it is the cleanest and most ‘‘studio’’ Rolling Stones album
in a fong time. This is due to a number of factors, among them béing a
higher percentage of overdubbed tracks {partially a resuit of Mick
Taylor's being absent for haif the albums tunes, forcing Richard to make
up the difference), less rumble, and generally tightér miking. Tonally,
"Rock 'n Rolt” has a very rich and midrange-y sound, fairly unadulterated
by leakage (= highs) again because of more overdubbing and tighter
miking. The album’s sparser instrumentation also contributes to its
overall accessibility, there being appreciably fewer tracks per song than is
customary, only one tune having ‘“outside’’ packing vocalists and none
with brass or strings. "’It's Only Rock ‘n Roll’ is a much *‘drier’” record
than might be expected, having far fewer tape delays than previous albums.

With regard to individual tracks, "Rock ‘n Roll’"’s key aspects are
as follows: the vocals {and this is pretty radical for these guys) are quite
clean, of moderate level, and up-front, with not nearly as many per song
as in the past. Many of them have a somewhat ‘‘breath-y’’ quality, a
result of less limiting/compression than is normal for them. The drums
are also “airier’’ than ever before, due to a greater proportion of over-
head to close miking. The kick drum (long a focal point of the Rolling
Stones’ sound) is here less prominent, having noticeably less limiting/
compression as well.

PAUL LAURENCE: Was it always your intent to be an engineer?
ANDY JOHNS: Yeah. | started hanging out at studios when | was 12 or
something when Glyn was working at IBC. It was what | always wnated
to do.

My first gig was at Olympic. | remember the first session | ever

seconded — it was with “FAMILY" and it was their first session too.
Jimmy Miller was producing, John Gilbert was there, Eddie Kramer was
engineering . . . God, it was weird. That project took a long time to do,

but it really came out all right. | think | worked at Olympic for about
eight or nine months, and then they threw me out ‘cause | . . . .

/ continued overleaf —

1. Two other albums have been released since, but neither is com-
prised of current, previously-unreleased material. “‘Metamorphosis’
(Abkco ANA 1) is a collection of old demos and outtakes, while
“Made In The Shade’ (Rolling Stones CDC 79102) is a ‘‘greatest
hits** collection spanning 1971-1974.

2. The group has not released an album that sound-wise could be
confused with any of its predecessors since ‘‘Let It Bleed" in 1969,
which fairly closely resembled the previous year’s "Beggars Ban-
quet.”’
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“...when I am producing
sessions, I don't feel

that I am doing anything
different than when

I am just engineering. I say
the same things and

: 2 do the same things, but at

the end of the album they call me the Pro-

ducer, as well as, or instead of, the

Engineer. It really doesn’t make much
difference.”

was always turning up late! Then I went to
work at a place named Morgan Studios. [
seconded there for about two months or so,
and the only other engineer there left for
Canada and so [ started doing all the sessions.
We did some amazing albums that first year.
I’d only just started, and I’m working with all
these incredible people! Jack Bruce, Traffic,
Blind Faith, McCartney used to come in . . .

PAUL LAURENCE: Did Glyn teach you many
of his techniques?

ANDY JOHNS: No, not really. When [ was
working with Glyn, I wasn’t that terribly inter-
ested in engineering. I didn’t even bother to
watch what he was doing, and I never really
thought to ask very much.

Certainly, he does have fairly definite ideas,
especially about things like drums and vocals.
Miking is his trip, really. He just seems to get
them in the right places. It’s very easy to geta
sound on something — it really is — but when
you stick all those sounds together, will they
all work with each other? Glyn’s always do.
He’s a brilliant balance engineer as well. The

first bunch of years he was working, there
wasn’t much multitrack stuff done. It was
mostly straight to mono, so you had to get it
together then and there and get a really great
balance. If you get an incredibly good balance
on anything, the sounds don’t have to be
individually that spectacular.

PL: Is it true that your brother was one of the
first English engineers to close-mike?

AJ: Something like that. Glyn started in like
1959, and in those days, everyone was still
into recording with distant mikes. The mikes
would always be like four or five feet away
from everything. I think rock & roll was pretty
much done that way too. If you listen to those
old rock & roll records, there’s not really much
separation — you can hear the drums leaking all
around the room. I think that Glyn was one of
the first people to get into screening everything
off and close-miking it for a tighter sound, and
to go for a definite “sqund” on an instrument.

PL: Do you have any specific beliefs about
what an engineer should be or do?

AJ: I suppose if I do, it would be in the way
that you work with the people, more than any
specific ideas about how something should
sound or something. I just try to lay it out so
that the session goes smoothly and nobody
gets hung up. You're sort of sequencing every-
one properly, and trying to keep them fairly
cooled out. Like if the drummer wants to do a
drum overdub or something, and everyone else
goes “Oh no, man, come on!” you try to tell
the guy in a way he’ll understand, or let him do
it for one time and have him come in and see
for himself that it doesn’t work.

ACTIVE EQUALIZERS

SERIES 4000

FEATURES

* 27 Channels on 1SO 1/3 octave cen-
ters from 40 Hz to 16 kHz

* 10 dB boost or cut on continous con-
control

* Equal Q in both boost and cut

* Magnetically shielded for low hum
pickup

* Variable low freqiency cut

* No insertion loss

* all negative feedback for highly linear
and stable operation

* Low noise

* Dual outputs with plug-in networks for

bi-amp option.

Size: 312" x 17"
812" deep

o
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PL: Now you're pretty much talking about
“producing,” aren’t you?

AJ: The two things are so closely related. The
idea of ‘“producer” and “producing” is very
strange anyway. When I am producing sessions,
I don’t feel I'm doing anything different than
when I’m just engineering. I say the same thing
and do the same thing, but at the end of the
album they call me the producer as well as or
instead of the engineer. It really doesn’t make
much difference.

PL: Have you ever had any engineers or pro-
ducers whom you thought were excellent, and
wanted to be something like? Who's your idea
of a great engineer?

AJ: I'm not really too into that. Sometimes, I
do listen to records and go “Blimey,” and I
want to give up.

PL: What sort of record makes you feel this
way?

AJ: Just something that has a fantastic sound
to it. What first turned me on to wanting to
get good sounds and things was that ‘“Buffalo
Springfield Again” album, which I thought was
fantastic! Botnick did most of that, didn’t he?
I’'ve met him once or twice. Hendrix’s first
album was another record that had great sound.
I don’t have any specific favorite engineers,
just individual albums with good sound.

PL: When did you first work with the Stones?
AJ: I seconded a lot of their sessions on
“Satanic Majesties.” I used to see Mick around
quite a bit at that time because he was produc-
ing a few people for Andrew Oldham — Chris
Farlow, Pat Amold — and he was always kind
of floating in and out of Olympic. I also knew
Bill fairly well.

The first thing I ever really did for them
would have been “Little Queenie.” I was doing
a session at Olympic for George Harrison, and
Mick turns up with these tapes and says *“Ah,
great. Can you mix this business?” I ended up
by doing one or two mixes for the “Ya-Ya’s”
album, also the sequencing and the audience
overdubs and all that.

It was really scary working with them to
start with. They were very much into being
right on top of you, but [ somehow managed to
get away from that after not too long. It’s just
that they didn’t trust you very much to start
with — they didn’t trust anyone very much to
start with. As soon as they found out you
were okay, they would leave you alone com-
pletely.

I should tell you about the first actual
session I ever did with them. It was at Stargroves
with the truck, and this was the first time it
had ever been used. They had been working on
“Bitch” all night, and I’d been working on the
sound. We’d reached this point, and so I called
everybody in for a playback. Everyone who
was at the house — all the hangers-on, groupies,
and everyone — crammed into the truck to
have a listen. After a bit, Mick turns around
and goes “What the hell do you think that’s
supposed to be, Andrew? I could do better on
my bloody cassette!” This is in front of all
these people! I thought “Well, I can’t let him
get away with that,” and I said “No, man, I
think it sounds quite good meself. Sounds
perfectly all right to me. Perhaps we should
talk about it outside.” He said “There’s nothing
to talk about — you just get it together.” I
played it for him the next day and he thought
it was fine.
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“The control room sounds good here but not over there.
Stand up and you’ve lost your mix. Lean back in your
chair and all the bass is gone. The monitor has to be
loud to hear it. Turn your head and big changes occur.
The stereo image moves.”

“The drum leakage in this studio is terrible. The strings
sound great but the bass is loose and muddy. This room
is so dead the sound isn’t happening and the musicians

can’t get into it.”

These are subjective observations which producers and
engineers have made and lived with for years in many
studios. We at Westlake are prepared to talk to you about
a guarantee against those things happening in your studio.

- %(ﬁl—tlon :

Guarantee of Acousi

by Westlake Audio*

WE WILL GUARANTEE YOU A
CONTROL ROOM WHICH WILL:

Allow you to stand . . . sit . . . lean forward or
back . .. move left or right and subjectively
not change your mix.

Let you accurately pinpoint any musical
instrument within a 360° quad listening
environment.

Permit monitoring loud or soft while retaining
a tight and musical sound.

Keep your stereo “locked center” on all
instruments panned to the middle.

+3 dB upon speaker installation,
31 Hz-16 KHz measured with B &
pink noise source. Between speakers, +1 dB.

Response:
(%3 octave

Dispersion: =2 dB @ 10 KHz across a minimum 10
foot horizontal plane at the console (from
left of the engineer to the right of the
producer or vice versa) from any one of the
four monitors, measured with pink
noise source.

+92 dB @@ 10 KHz across a minimum 10 foot
horizontal plane front to back in the mixing
area from any one of the four monitors,
measured with pink noise source.

+2 db @ 10 kHz from 6" above console
vertically to 6” down from ceiling.

116 dB SPL minimum, linear scale, with
broadband pink noise source from one
monitor measured at the mixer’s ear. The
control room potential with four monitors
is a minimum of 128 dB SPL.

Power:

rce Within 2 dB of total sum from any two
sources in the 360° quad circle environment.

—~

S

S

“*Available on all new projects from Jan. 1975 on.
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al Performance Specif 1cations

WE WILL GUARANTEE YOU A
STUDIO WHICH WILL:

Have a tight rhythm sound under all recording
conditions yet allow the producer and engineer
the option of changing the midrange character
anywhere from “dead” to “very live” in less than

sixty seconds. — Any location in the room. — THE CONTROL ROOM AND THE STUDIO

ARE YOUR TOOLS
Provide drum cages which are live inside, AND SHOULD WORK FOR YOU . ..
something that the drummer can get into, NOT AGAINST YOU.
allowing you to get a bright drum sound from
an open drum cage.
THAT'S WHAT AN ACOUSTICAL GUARANTEE

Let you obtain a natural piano sound with
you P IS ALL ABOUT!

excellent isolation from loud electronic
instruments. — With the piano in the room,
lid open and not caged in. —

Provide an echo chamber with low end “mud”
removed by trapping in the chamber, resulting
in a chamber that “sings.”

Room The characteristic “room sound™ which
Character: results from recording in a three dimensional
area is eliminated by the utilization of an
active ceiling. From 40 Hz up, this produces
an infinite third dimension such as would
be present in an amphitheater.
Separation: Active traps are huilt into the studio walls
which allows “in-studio™ vocals, eliminating
the need for the usual vocal booth. 30 dB of
isolation can be provided between the band A9 REQ'D raﬁ

and a vocalist only 10 feet awav, resulting o E
: 3 ) g TCKNE:
in 30 dB of isolation @ 40 Hz or WALL THIZ C2d

tuned frequencies.

Traps: Drum cages, bass traps and broad band . -
. 0 . i e S
attenuators will provide in excess of 2 s B 5
. . ! . 1dB L LT T LR T TTAETTT I L T L
isolation @ 40 [z The piano can be E:;_; i = =
i kil AL A

recorded in the studio while still providing
over 20 dB broadband rejection of unwanted
sound to the piano mikes with lid open!

wwwW americanradiohistorv com


www.americanradiohistory.com

Kent R. Duncan, President, Kendun Recorders, Burbank, California:

“The new room has been in operation for six months now and our
success is as much a tribute to Westlake Audio and Tom Hidley
as it is to our long hours and attention to detail (and possibly some
good engineering). Our Westlake room made us a 2 studio
operation but instead of just doubling our gross, we went from
$12,000 a month to $60,000 a month. The incredibly accurate
planning of our Westlake turnkey installation resulted in
completion exactly on time, response precisely as promised, all
equipment functioning within one day of installation, and all
within budget! In the past six months we have mastered such acts
as Stevie Wonder. Bob Dylan, America, Buddy Miles, Fleetwood
Mac. Rick Nelson, Tower of Power. Livingston Taylor, Isley Bros.,
Rod McKuen, Nitty Gritty Dirt Band. Emitt Rhodes, Richard
Greene, El Chicano. Nana Mouskouri, Cleo Laine, Bola Sete, San
Sebastian Strings, Jo Stafford, Maxayn. Pharoah Sanders, Archie
Shepp, Ballin’ Jack, Vickie Lawrence, Maureen McCormick &
Chris Knight. Don McLean. Vikki Carr, Bill Medley and even
Rodney Allen Rippy. Over half these acts were recorded on
Westlake monitors in various studios around the country, attesting
to the fact that truly. you are the professional”

Christopher Stone, President, Record Plant Recording Studios,
Los Angeles: “As you know, we have used Westlake Audio and
yourself since the inception of the company for all of our studio
design, construction. electrical interface and implementation.
During the past four years you have designed and implemented
cight studios for us in New York City, Los Angeles and Sausalito.
Obviously we are known as a Westlake-designed operation. We
have built our total reputation around your studio design and hace
always been happy with our decision to utilize you on an exclusive
basis for all our acoustical requirements and equipment
consultation. The success of your design speaks for itself in the
form of our success as an independent studio operation.”

John Sandlin, Vice President A & R, Capricorn Records, Macon,
Georgia: “Words alone cannot express my appreciation for the
friendly and courtcous atmosphere I enjoyed while at Westlake
mixing Bonnie’s (Bonnie Bramlett) album.

It was really a pleasure to work with such extremely competent
and dedicated people. Thank you for giving me an opportunity to
experience the automated mixing facilities and to work around
the type of people I love and can relate to.

Take care of Baker. he's incredible.”

John Boylan, John Boylan, Inc., Hollywood, California:

“First of all. this is my third project in a row to be mixed on your
monitors and once again it looks like we hace a winner — a record
that sounds as good at home as it did in the control room. From

a producer’s nontechnical viewpoint, this ability to trust a studio
monitor and come out with even results is extremely satisfying.
Secondly. the Westlake Monitor necer seems to vary in any
substantial way from studio to studio, in the control rooms that
you've designed. So 1 have no worries about consistency in today’s
widely dispersed recording scene.”

Complete, unedited photocopies of these and
many other testimonial letters are available on
request from Westlake Audio.

Phone or write direct to Tom Hidley, President.

WE PUT OUR MONEY WHERE OUR MOUTH I8!

Below are excerpts from a typical acoustical system
acceptance from a client authorizing the release of the
final portion of the construction monies from a

trust account.

SYSTEM PERFORMANCE ACCEPTANCE

In accordance with the terms set forth in that certain agreement
contained within Westlake Audio’s invoice number 3930 dated
March 1, 1974 mutually accepted by Westlake Audio, Inc. and
Sounds Interchange, the undersigned hereby:

1. Acknowiedges receipt of and accepts a final sound
measurement report from Westlake Audio, Inc.

2. Agrees that Westlake Audio has, as relates to the
design and construction of the Sounds Interchange
studio facility, Toronto, Canada,it met or exceeded
all performance specifications as set forth in the
Westlake Audio brochure entitled Acoustical Design
The Key To The Success Of Your Studio as amended
and signed by T. L. Hidley on February 8, 1974.

3. Acknowledges that all work has been completed in a
satisfactory manner and that all materials have been
delivered.

4. Acknowledges the fact that Westlake Audio, Inc. has
complied with and fulfilled all the terms set forth in a
certain Letter of Credit drawn in favor of Westlake
Audio, Inc. and hereby instructs the advising bank —
Bank of America, Westlake Boulevard, Westlake Village,
Catifornia, U.S.A. to honor and pay at sight said
Letter of Credit on or after December 6, 1974.

SOUNDS INTERCHANGE LTD.

BTQJ&CJ%“\

Dated DEec l/ 74

THAT'S WHAT AN ACCOUSTICAL
GUARANTEE IS ALL ABOUT!

from acoustic design
to down beat...

%St]lak 6311 Wilshire Bivd. 730 16th Ave. South

° Los Angeles, California 90048  Nashville, Tenn, 3720
Audio @ esos (615) 254-9398
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ANDY JOHNS . ..
continued from page 34

PL: You limit the guitars a lot, don’t you?
AJ: I used to. I used to compress things a lot
of the time. I don’t very much anymore.

AIN’T TOO PROUD TO BEG

AJ: This is Billy on clavinet, overdubbed. It’s
going through a wah-wah, very compressed,
with lots of midrange. I think we took it mike
and direct.

PL: Are there any original vocals on this album?
AJ: I don’t think so. Mick doesn’t very often
sing much for the cans because they go on for
so long doing a track that after four or five
hours, he’s getting a bit bored with i, and so
he’ll maybe just do the ends of verses and the
ends of choruses so they know where they are.

PL: Is Mick an easy vocalist to record?

AJ: Oh yes, he’s very easy. We generally record
him pretty flat — maybe just a notch of top or
something, or a notch of bass out.

PL: How many takes does he normally go
through before he gets a vocal to his liking?

AJ: Not very many. Usually he’ll run through
it a few times, do three or four takes, and
then maybe drop in a verse. If it’s not happen-
ing, he’ll just stop and say “Let’s do it another
night.”

IT'S ONLY ROCK ‘N ROLL

AJ: I wasn’t in on this one. It was done over at
Ron Wood’s studio when they were doing his
album. This isn’t the Stones rhythm section —
it’s Kenny Jones on drums and Willy Weeks
on bass.

PL: What would you have done differently had
you been involved?

AJ: I don’t know, the rhythm section just
doesn’t mix on this. I certainly would have
mixed it differently. The drum sound’s a bit
funny on this as well, don’t you think?

PL: Is that fuzz guitar coming straight into the
board?

AJ: Sounds more like the amp breaking up to
me. Maybe a little compression in there too.

TILL THE NEXT GOODBYE

AJ: That’s Keith on the first acoustic — which
is stereo, incidentally — and bottleneck. That
might even be Mick Taylor on the other acoustic
guitar.

PL: This is a pretty nowhere drum sound.
AJ: Well like I said, I don’t know what hap-
pened when they mixed the album, [ really
don’t. They did some very strange things.

PL: What is your attitude toward the Stones’
fabled ‘“‘original vocal leakage,” like here or
“Angie’?

AJ: It doesn’t really bother me, but that’s just

WYMAN
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/
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Figure | STUPIO SETUF FOR_“Its Only Rock, ' Roll” LP (Musichwnd Studios, Muriich)
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with them. With another band — supposing for
instance ‘“Hide Your Love” — it just wouldn’t
work. It would just sound awful. We could have
said “Well let’s re-do the piano that the vocal’s
leaking onto,” and probably could have done it
and gotten away with it, but the whole feel
would have gone. With the Stones, that’s the
whole thing — the feeling that they’re creating.
If you listen to any of their records, that’s
what it is. Sometimes Keith has tried to re-do
his original rhythm part, and it’s never come off
with the same feel as the basic track.

TIME WAITS FOR NO ONE
A]J: This doesn’t ring a bell at all. I don’t think
I did this one.

PL: How would you guess these guitars are
being modified?

AJ: Well there’s some tremelo on this one
guitar, and I would say that the solo is just
regular recording with straight old delay echo
on it.

PL: Would you say that you did less limiting on
this album than you usually do?

AJ: Probably less, yes. It’s because the tracks
are less frantic and you don’t have to compress,
say, the vocals so much to come through.

LUXURY
AJ:Ididn’t do this one.Strange sound, isn’t it?

DANCE LITTLE SISTER
AJ: 1 didn’t do this one either. [ hate this one.

PL: I can’t believe that Mick Taylor would have
approved his track here for the master take.

AJ: By that time, he probably didn’t care. I
don’t blame him either. It’s a shitty old track.

PL: Would you say that you used more over-
head on the drums on this record than you have
in past years?

AJ: Possibly. I used a Sennheiser shotgun mike
very, very high over the snare that sounded real
good. I had about ten mikes set up for the
drums, but was only using four or five at once.
I'd keep using different combinations to see
what sounded best.

IF YOU REALLY WANT TO BE MY FRIEND
A]J: Now this one I did. The basic track was just
piano, bass, drums, and guitar. They like to do
the keyboard with the basic track if they can.
Sounds like Mick Taylor’s guitar is going
through a synthesizer or an octave divider or
something like that. Keith is playing the Leslied
guitar. I remember that for the solo — which
was overdubbed — we ran Mick Taylor’s guitar
through a Leslie as well. The bass is Bill.

PL: How about the backing vocalists?
AJ: I don’t know, I didn’t do them. They were
overdubbed somewhere.

SHORT AND CURLIES
AG: I did this, unfortunately.

They first started muckin’ around with it
in Jamaica, but it was actually cut at Olympic.
We don’t have to listen to this one, do we?

FINGERPRINT FILE
AJ: This main rthythm guitar here is Jagger.
It’s going through a Leslie and mixed stereo.

PL: Isn’t there some phasing in there too?

AJ: A Leslie will do that when there’s a lot of
distortion on it. A Leslie speaker is very similar
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to phasing because it’s changing the phase
angles on the sound all the time. It’s just a
physical means of doing it, rather than elec-
tronic. When you get a lot of distoriton on
something that’s going through a Leslie, it’s
exactly the same sound as a phasing trip.

PL: What kind of guitar does Jagger play?
AJ: He usually plays a Gibson. A black Les Paul.
This is Mick Taylor on bass, probably all direct.

PL: Kepexed?
AJ: Doubt it. Americans are into Kepexing a
lot, but I don’t know anyone else who is.

PL: What kind of bass does Mick Taylor play?
He consistently gets a treblier sound than the
others.

AJ: He just uses one of Bill’s, actually. It’s be-
cause he plays it like a guitar — he plays pretty
close to the bridge and hits it in the same way
as he would a guitar. He’s a guitar player, nota
bass player.

PL: How is it that Glyn came to mix this tune?
AJ: 1 expect maybe Mick just thought “Oh,
Glyn’d really be able to do this one good” and
phoned him up.

PL: What is a mixing session for the Stones
like?

AJ: Pretty intense. When I first started mixing
with them — which was on “Sticky Fingers” —
I remember getting off a plane and going
straight to the studio one time. I’d been up for
like two days, and I went straight to the studio
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and mixed three tracks in four hours. “Dead
Flowers” was one of them, “Wild Horses” was
another. Later on, when we got into 16-track,
things became much slower.I remember we had
to work very hard to make it sound anywhere
close to good with *“Exile.”

PL: Who would participate in the mixing?

AJ: Keith would usually kind of sit there with-
out saying very much, and Mick would be
wandering in and out. He would maybe stay
for a half hour, then wander out, and then
wander back in again. “No, I want the vocals
to be like this. They’ve got to be like this.”
Then you'd try them like that, and he would
come back in later to hear what you'd done.
They're fairly easy to mix with, because they’re
not terribly specific. They just let you work on
it until you say “Okay, I’'m happy with the
overall sound. What ideas do you have now?"”

PL: Would they make a distinction between,
say, “reverb” and “delay’’?

AJ: Mick might. He’s the only one who really
gets in on the mixing. Mick Taylor used to
come around, but the lead guitar always ended
up by being too loud, and so they asked him to
leave. During “Exile,” I remember Keith turning
around one day and going “Listen, man, you're
great on stage, but you’re awful in the studio.
Can you just go away for a bit?”’ I disagree with
that, myself. Mick Taylor never played anything
that I disliked and thought shouldn’t be there.
Whenever he played, I always got a rush.

PL: How many different delay speeds do you
use? Will you use whatever’s available, or do you
usually have a definite speed in mind?

AJ: A bit of both, I guess. An Ampex at 15 is
one we use a lot, and I’ve always thought of it
as a definite thing, myself. We used Studers —
which have roughly the same head gap as
Ampex — for the mixes of “Exile on Main St.”
and ‘“Goats Head Soup.” Another one we've
used is the 3M delay, at 15. The 3M has got a
very different sort of block, with one head
facing this way and one head facing that way,
and so you get a longer delay time. We used
that, if I recall, on Mick Taylor’s guitar on
“Shine a Light.”

PL: How about “Shake Your Hips”’?

AJ: That was an Ampex 440 at 15 ips. I remem-
ber, it's that old machine in the reduction
room at Olympic.

PL: Did you ever use any non-standard or
VSOed intervals?

AJ: Yes, if I’m using it as just a tape repeat, not
for driving the plate. We would sometimes use
VSO0ing to get it in time with the song. I think
we used an odd speed on “Rocks Off” — the
second rhythm guitar.

PL: What do you perceive as Jimmy’s contri-
butions to the whole Rolling Stones process?
AJ: One of his trips, certainly, is drums. He’s
such a great percussionist himself that he was
always coming up with good ideas for the
drums — for sound and for what the guy should
play. He really influenced Charlie’s playing on a
lot of Stones things. Something like ‘“Honky
Tonk Women” — that really sounds to me like
a Jimmy Miller trip. I wasn’t at that particular
session, but from listening to it I’m pretty sure
that he had a lot to do with those drums.
Another thing about Jimmy, he had the
capacity for remembering which were the best
out of like 300 takes! You could do a track for
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three days, and he’d say “Oh, let’s hear that
fitth onc¢ on recl three trom the first day, and
then the sccond one on reel six trom day two,
and then we’ll listen 1o the one we’ve just done
and sec which one’s the best.”

You're not uptight with him at ail. When I
first started doing sessions, I was only a kid and
here I was working with Jimmy and Traffic and
those kind of people, and I was well paranoid
and scared stiff! With Jimmy, you felt that if
you didn’t get it right immediately, it was okay
because he was quite sure that you would in
the end. If you made a mistake, he’d say
“That’s okay, man, don’t worry about it.”’ He
was great like that. Ile just made you feel good,
and so you ended up getting it together.

JIMMY MILLER ALIVE and WELL

Producer Jimmy Miller, rum-
ored to have died under biz-
arre circumstances in England
earlier this summer, it seems
is quite alive and living in the
hills above Los Angeles. When
asked, recently, for some irref-
utable proof of his continued
existence, so as to convince
any skeptics, he replied, “I'm
* building a pool, aren’t |.”"

PL: Just out of interest, what do yvou think of
the “Blind Faith” record?

AJ: 1 think it’s a great album. It was done ina
rather funny sort of way, though. I did that one
at Olympic, where Stevie sings “Come down
off your tree . . .” and all that stuff. “Can’t
Find My Way Ilome” that’s the one. God,

that was a weird session! We did that whole
thing on two mikes. Eric’s playing like a big
lute — an 8-string lute — and Stevie’s playing
like a small nylon string acoustic guitar. We put
a mike in front of each guitar, and Ginger and
Rick were just picked up from those rwo mikes.

PL: How many tracks of tape have the Stones
used since you've been working with them?

AJ: Let’s see . . . “‘Satanic Majesties” was 4-
track, “Beggars Banquet” was 4-track, “Let It
Bleed™ was 8-track, as was “‘Sticky Fingers,” I
think. We never worked I6-track till *“Exile on
Main St.”

PL: So you mean all those great drum sounds
were live-mixed to two tracks, with the bass
drum going to both sides?

AJ: Sure, man. Most of the best sounds were
done on 4-track, actually. I was listening to
“*She Comes in Colors” yesterday on the radio,
and there’s so much stutf on that.

A lot of those 4-track mixes you couldn’t
possibly have done if you were using 16-track
tape. For instance, on “She Comes in Colors,”
it’s drums, bass, one acoustic, an clectric guitar?,
a piano, strings, background vocals, horns, and
there’s a lead vocal, and then there’s an ad-lib
vocal as well. That’s 10 tracks! I think we went
4-to-4-to-4 to get it all in there. The advantage
in doing it that way was that you really only
had half the stuff to worry about, and so you
could get into all sorts of little trips that you
just wouldn’t be able to do when you’ve got 16
things going at once.

Nowadays, you'll have vour basic track and
say ‘“Well, that’s pretty good. We can always
double-track that rhythm guitar, and maybe
drop the bass a little where it goes . . .” In

those days, the basic track had to be incredible.
and really turn you on without any overdubs or
anything.

PL: To pursue the drums thing a bit further,
vou've gotten so many terrific drum sounds. . .
Could I possibly inviegle you into remembering
what you did on “Sway.”” for exumple?

AJ: Yeah, I remember that pretty good. I got
the impression that probably no onc else ever
would, but I like the sound on that track too.
That was a great track.

I'll tell you all this stuff because it’s inter-
esting for me to remember, and I'd love people
to be interested, but I don’t want them to think
that I’'m saying *‘For this exact sound, do this.”
I mean, you can take a drummer into the studio
and do exactly what I did, and it might not
sound anything like “Sway”! You might have
to do something entirely different to get that
sound.

A lot of the drum sound on *“‘Sway” has to
do with the overhead mike and how it’s equal-
ized. We put it right over the snare, and that’s
where most of the snare sound comes from.
With Charlie, I always used to have to add a lot
of 2K to the overhead. Really, I think I’ve done
that on most of the things I've ever done with
him.

PL: Why is that? Is it the way he plays? The
sound of his heads?
AJ: Probably a bit of both. I remember n this
one that I did spend a lot of time on the drums.
Also, 1 got him to tune his snare differently —
it’s tuned very low.

PL: What did vou do for the drum sound on
“When the Levee Breaks''?
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sound like this,” and so you try to get as close
to the sound you hear them making as you can.
Their records are just an attempt to get what
they sound like in a real situation. I mean, John
Bonham gets such a great sound in the studio.
He’s got the loudest kick drum I’ve ever heard —
an incredibly loud, fantastic sound. It’s like
someone shooting a gun! With any drummer
who’s that amazing, you can’t get any mikes
too close to his snare or you won’t be able to
get that monstrous sound. With him, I used to
put a directional mike over his shoulder and just
aim it at the snare, and use it in conjunction
with the overhead. He’s terrific, he really is.

Ginger Baker was actually the first guy who
taught me about the dynamics of drums. With
all the people I'd worked with before — which
wasn’t that vast an amount — it had been “Let’s
get a drum sound.” Ginger said “‘Here’s my
sound. Get it.”” Not quite as heavy as that, but
along those lines. I remember — I was so naive
in those days — I suggested doing something to
his bass drum one time, and he got a bit upset!
I learned quite a bit from Ginger, actually.

PL: How about John Paul Jones? Is that pretty
much how he sounds out in the studio?
AJ: Yeah. Even though he’s got a big sound, he
plays very, very cleanly. I used to put him on
two tracks — one miked and one direct. Being a
studio musician for so long, he was quite con-
scious of what was going on with his sound.
He’d often say “Let’s have a little more of the
direct” or whatever.

Bass is a very difficult instrument to record.
With guitar, if you’re not getting a good sound,
you can say ‘“Well, let’s try another guitar,”

and maybe for that number the guy changes
from a Gibson to a Strat and you’ve solved
your problem. Or you can change the amp, or
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change the mike, or run the guitar through a
Leslie speaker and you’ll be getting somewhere.
With bass, if the sound’s not right, you don’t
have as many options. You can change the
mike, but most studios will have only two or
three types of mikes that are going to work
on the bass. You can change the sound on the
amp a bit, probably not too much, though,
because the guy won’t want a sound that’s
radically different from the one he usually gets.
Sometimes you’ll go through a whole day
where you just cannot get a bass sound.

PL: Why do you think this is2? Is it the way he’s
playing? Humidity 2 Is it something mystical?

AJ: It’s something pretty mystical, I really
think. You can walk in one day and get a
terrible sound with a setup, and walk in the
next day — nothing’s different — and you get a
fantastic sound. Or you can go through all
these changes on the bass and go “‘Yes, that’s
much better,” and the next day you’ll listen to
the first take you did and then a take you did
four hours later when you’d done all this sup-
posed “work” on the bass, and they sound
exactly the same!

PL: You've recorded so many fine guilarists
that I thought it would be interesting to com-
pare their approaches and techniques in the
studio. How about Jimmy Page?

AJ: Well, he plays fairly loud in the studio, but
you won’t have any serious leakage problems
with him because he gets a fairly contained
kind of sound. With Zeppelin in general,
because there are only three pieces and because
Bonzo and JPJ play equally loud, you don’t
have separation problems. Pagey pretty much
runs the band as far as the recording goes, and
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he usually has a pretty definite idea of what he
wants to hear.

PL: Just how engineering-oriented is he?

AJ: He knows the things that can be done —
move the mikes around, re-EQ, turn down. He
might do something like specify what kind of
delay he’d like and say “I want a 7% on this.”
He’s into that sort of stuff.

PL: Do you consider him a skillful producer?
AJ: Oh yeah, I think he’s very good.

PL: He often punches in on his solos, doesn’t
he?

AJ: Yeah, he does that a lot. I was surprised
when I first started working with them, because
I figured he’d just sail through the guitar things,
but he doesn’t. He really works on them. I
think that a couple times he had hassles doing
a solo — where he just couldn’t come up with
any good ideas or whatever — and so he took a
rough mix of the song home and practiced to
it. He’s often quite meticulous. I really like
working with Pagey. If you’ve got an idea, he’ll
always listen, and if it’s a good one, he’ll use it.

PL: What would be an example of one of your
good ideas?

AJ: “Stairway to Heaven.” He came into the
studio and said “I’ve got this great song and it’s
going to build a lot.” He works a lot that way.
Often he’ll have a concept for a track that will
have three or four different sections. I helped
with the middle part — the 12-strings and
where they came in.

PL: How about the solo? Basically, what take
was 1t?

AJ: 1 couldn’t tell you, really. It would be
quite a few, I’d imagine, as he took a long time
doing it. We had been punching in a lot, so it
could have taken two or three hours to get it all
together. As far as the sound goes, it’s obviously
compressed, bit of top, bit of midrange, and
probably the same again when it was mixed. I
remember he was quite pleased with it when we
were done.

PL: How about Mick Taylor? How does he
record?

AJ: Well, Mick Taylor always plays incredibly
loud. That’s how he gets all of that sustain. It’s
not just for tone alone — he likes that level
as well. Because he does play so loud, you have
to screen him off a lot. You tend to have him
the furthest out of all the musicians, sort of on
the outside. More than just level, he has a very
penetrating sound. He also has a lot of bottom
end, which you don’t really notice so much
when you’re listening to him with the other
instruments. It goes around the room like mad,
though, and we often have trouble with it
coming in through the drums or the piano. This
happens even when he’s using a Tele, which is a
bit surprising.

As far as his equipment goes, he usually uses
Fender amps, like a Twin Reverb or something.
He also has one of those little Fender Leslies.
When we had 16 tracks, I’d often take two
channels of him — one the amp and one the
Leslie — and send them to opposite sides in
the mix. As a general rule, he doesn’t use a lot
of effects in the studio. If they’re about, you
can ask him to use them and he’ll give it a try,
but he’s not totally into it.

It’s really great to work with Pagey and
Mick Taylor and people like that. They’re so
good that they’ll turn you on every time. Just
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listen to Mick on something like “Stop Breaking
Down™ — he’s about the best white bottleneck
player therc is! That’s what I really like about
it — not the *“engineering” as much as working
with people who really bring out the best in
you. You hear this music coming through and
you can’t let ‘em down — you’ve got to try to
get the best sound possible because it's turning
you on so much!

PL: How would Mick Taylor talk to vou about
his sound? Would e say “It's too strident” or
“too close-miked’’?

AJ: No, he wouldn’t say anything like that. He
would always be fairly unimpressed with his
sound as a rule. One I remember that he did
like was “llide Your Love” — he was well im-
presscd with that. We took it in fairly hot with
lots of leakage. That’s what he likes.

PL: Is it true that the solo on “Winter” was
done live?

AJ: Yes. Amazing, isn’t it? He would quite
often play solos on the track, and they came
out that good quite regularly. It’s not like that
was a coincidence — you know, he’ll do it every
time!

PL: Did he seem particularly happy with that
solo?

AJ: lle never mentioned anything about it. [
used to flip out about it and tell him how
great it was, but he never responded in any
way. He’s very humble in some ways, and not
at all in others. He'll do things like want to
overdub bass on something that Bill has already
played on — which isn’t terribly humble — and
then on the other hand, you’ll tell him what an
amazing guitar player he is and he won’t say

anything at all.

PL: What did vou do for the $ound?

AJ: Most of that is because there’s a lot of
leakage. Probably added some midrange and a
bit of top.

PL: How does Keith Richard record?

AJ: Well, Keith is always a bit of a challenge to
record because he drives his equipment so hard.
You know, everyone else will be coming in for
playbacks, but he won’t — he’ll still be out
there playing! With him, I'm always a bit
worried that there’s too much crackle-y kind of
distortion, as opposed to harmonic-type dis-
tortion. It might sound quite good in the
room, but you put a microphone on it and it
sounds different. His sound is always real big in
the studio, but when you mike it, it loses a lot
of 1ts size.

PL: Are there any things in particular that
you've learned to do to get the best recorded
sound on him?
AJ: You don’t get the impression that Keith is
into it very much, but he really knows quite a
lot about his equipment. I've picked up a lot of
things from him and from working with him.
Mike position is especially important with
Keith. Sometimes, for example, if Charlie’s not
getting the part together properly and Keith
wants to really comriunicate with him, he’ll
bring his amp over and point it right into the
drums. Now this presents all sorts of miking
problems, but luckily, with them you’ll have
plenty of time to experiment with the miking
where you really couldn’t with a group that
only runs a song through a few times before
they start doing takes.
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PL: How particular is he about his recorded
sound?

AJ: Not extremely, I would say. He doesn’t
usually say very much about the guitar sound
unless it’s really terrible, and then he’ll point
that out. Sometimes they’ll do a take and Keith
will say ““That’s a great take. Maybe we’ll use
that,” and I'll say “But the sound on that
guitar’s so bad, Keith,” and he’ll go “Oh, it’s
all right.”

PL: What would be an example of a master
take where that happened?

AJ: Several things from *“Exile.” “Tumbling
Dice” probably would have been one . . . maybe
“Rocks Off” as well, but that came out all
right in the end.

PL: Whatever happened, the guitars on “Rocks
Off” have a much tighter sound than most of
the other tunes.

AJ: That’s the thing I was saying earlier on
about bass sounds. On “Rocks Off,” we’d been
getting a terrible guitar sound all the time, but
that one particular day — I didn’t change any-
thing, they didn’t seem to change anything —
the sound was that much better.

PL: What sorts of things would Keith say if he
wanted a different guitar sound?

AJ: He might say something like “Compress
it” or “Add some more top,” but that isn’t
what he means, really. He means do something
to it!

PL: Were vou there for the “Sympathy ' solo?
AJ: No. I don’t know too much about that
one, really. Sounds like Eddie Kramer freaking
out with the equalization to me.
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Smmm— hough spectrum analysis has been used for some
1r time in the lab in high frequency applications its use
as a production tool in a recording studio is quite
new. New techniques are often surrounded by mystery —
spectrum analysis is no exception. This article will attempt to
explain some of the techniques, applications and hardware.

This discussion will confine itself to “'real time’* analyzers
used in professional audio applications. Non real time analyzers
were recently covered in an article in the June issue of Re/p by
Peter Butt.

It might be helpful to start by defining some terms. A
spectrum analyzer is an instrument that supplies the user with
amplitude versus frequency information about a signal or
medium. While there are many ways to obtain this information,
the spectrum analyzer provides the information in a continuous
and concise manner.

There are essentially two ways to construct a spectrum
analyzer — the serial and the parallel method. The most
common serial approach is the sweeping filter analyzer. Here a
bandpass filter is swept over the spectrum of interest and the
amplitude at the output of the filter is plotted against the
center frequency of the filter to achieve the familiar XY
response plot. This is done using either a CRT display or an
XY plotter for hard copy. This method provides very good
resolution, high accuracy and a moderately priced instrument.
The disadvantage is that it is notreal time. The spectrum sweep
for audio frequencies takes a relatively long time, in the order
of seconds, and in many cases this is simply not fast enough.
The signal may change much faster than the sweep time and
information will be lost. This technique, then, is usually only
used in the lab to characterize a non-varying spectrum. There
are a number of variations of the serial approach using voltage
tunable filters, frequency transformers or hetrodyne analysis
and various digital techniques including time compression,
sampling, digital filtering and fast fourier transforms.

The second method of spectrum analysis is the parallel
filter approach. Here several fixed bandpass filters divide the
spectrum into discrete bands. Each filter feeds its own detector
and the detector outputs are displayed in a bar graph format

e
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in the popular amplitude vs frequency presentation. This is a
real time analyzer as no information is ever lost. The entire
spectrum is monitored continuously. The obvious disadvantage
of this approach is that resolution is directly proportional to
the number of bands or filters used. In practice between 10 and
30 bands are popular with each band having awidth of between
1/3 and a full octave. This approach is not particularly com-
plex, but does involve a lot of circuitry in the form of precise
filters.
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FIG. 1. SERIAL SPECTRUM ANALYZER
The sweeping band pass filter method is shown. Several other
variations are possible such as hetrodyne analysis. The results are
essentially the same as those achieved with the method shown.

There are variations of the parallel approach as well. Some
use a digital technique to achieve the equivalent of up to 500
separate bandpass filters. These instruments are costly, sophis-
ticated and usually out of reach of the average studio.

With the understanding of what a real time analyzer is a
look at some of the applications of real time analysis in the
studio follows.

APPLICATIONS:

Applications fall into two categories — production oriented
and test and measurement. In the latter category we have the
best known professional audio application of a real time
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analyzer; namely, monitor and sound system equalization or
voicing, and response evaluation of transducers such as micro-
phones, loud speakers, tape recorders, etc.

In this application a reference signal of known spectral
distribution is passed through the medium and the resultant
viewed on a real time analyzer. The most popular and con-
venient reference signal is pink noise as the energy distribution
in each octave is the same. Thus, the pink noise response,

shown on a real time analyzer, is a straight horizontal line.

Response deviations contributed by the medium under test
will show up as deviations of this straight line.

In monitor system equalization, an equalizer (usually a 1/3
octave filter set) is inserted in the monitor chain. This equalizer
is adjusted to obtain the closest response to a straight line

possible by using a microphone placed in the listeners’ position.

Tuning of a system in this way is substantially faster than
other methods and the chances of error are greatly minimized
as the entire spectrum of interest is visible at one time.
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FIG. 2. PARALLEL OR "REAL TIME” ANALYZER
A time shared or multiplexed display is shown. Each detector could
drive its own independent amplitude indicating device — a VU meter,
column of LED’s etc. Most commercial devices, however, use the
time shared principal shown which, from a visual point of view,

This same technique may be used to evaluate and adjust

produces the same results as a non-time shared display .

What is *‘Pink Noise””?

Everyone is familiar with a sinewave
signal generator as used in testing and
other applications. Less familiar is the
noise generator. White noise is a signal
whose amplitude distribution is con-
stant over a particular spectrum, aver-
aged over a particular time interval.
White noise is similar to white light
white light contains all the visible
colors; white noise contains all the
audible sounds or frequencies. (White
noise may, of course, extend beyond
the audio spectrum well up into the
microwave region.)

In white noise, the amplitude at
1kHz is thesame as at 10kliz as indeed
it is at all frequencies.

Audio frequency measurements are
usually made using a logarithmic fre-
quency scale. We consider the spectrum
band from 10kHz to 20kHz as im-
portant as the band from 100Hz to
200Hz. There are, of course, more
“cycles” from 10kHz to 20kHz, 10,000
as a matter of fact, than from 100Hz
to 200Hz where there are only 100.
But a change of, say 100Hz or cycles is
more noticable at 100Hz than at
10kHz. It is more convenient to use a
log frequency scale or refer to the
spectrum in octaves. Starting at 20Hz
there are almost exactly 10 octaves to
reach 20kHz. 20Hz to 40Hz is the
first, 40Hz to 80Hz the second octave
and so forth. The tenth is approxi-
mately 10kHz to 20kHz. Each higher
octave contains progressively more
“cycles” as a log scale would dictate.

White noise has equal energy for a
given number of cycles. For example,
100Hz to 200Hz has the same ampli-
tude as 10,000Hz to 10,100Hz, a band
of 100 cycles. (If white noise is filtered
through a 3dB/octave roll off filter,
what results is called pink noise.) This

signal has equal energy per octave
band. With pink noise the energy in
the bank 20Hz to 40Hz is the same as
that in the band 10kHz to 20kHz.

For this reason pink noise is a more
popular reference signal for audio work.
Most real time analyzers have a log
frequency scale; that is, they divide
the spectrum into octaves or fractions
of octaves. Pink noise will generate a
horizontal line on these analyzers.

How do we produce calibrated noise?

There are many ways to generate
white and pink noise. The most popu-
lar method, until recently, was using
the characteristic noise of a semi-
conductor junction — usually a “noisy”
diode. The amplified signal is white
noise and by passing this signal through
a filter pink noise is generated. This
signal is called truly random noise.

White noise may also'be generated
using a digital shift register with feed-
back. Using a clock frequency several
times the high frequency limit of the
spectrum generated and an appropriate
filter, a signal of excellent spectral
purity may be generated. Again the
primary output is white noise, a filter
will modify it to pink noise.

Digitally generated noise is called
pseudo random noise. This is because
the signal, although random, has a
periodic, repetitive character. The
period is long in comparison to the
frequencies generated, usually about
one second, but is not truly random as
is the “noisy” diode. This is an advan-
tage, however, as the signal is predict-
able. That is, during one period there
is a 100% confidence factor that all
the frequencies the circuit is capable of
generating are, in fact, generated. In
truly random noise, at least in theory,
one would wait an infinite length of
time to have all frequencies generated.

Averaging Time

This brings up the question of
averaging time. To measure the ampli-
tude of a signal we use a detector. The
response characteristics of the detector
are determined by the time constants
used and the circuit chosen. 1t may be
peak responding, average responding or
RMS responding. In addition, attack
and decay times may be varied to
achieve “slow” and ‘“fast” RMS or
average detection.

A white or pink noise signal does
not contain information at every point
of the spectrum at every instant.
Rather, each point of the spectrum is
generated occasionally, perhaps every
few milliseconds, perhaps only every
few seconds. It can be seen that an ac-
curate amplitude reading is possible
only if the level of the signal at the
point in question is ‘averaged over a
time long enough to provide a steady
reading.

With truly random generators the
averaging time must theoretically be
infinite for 100% accuracy. In practice
an averaging time of a few seconds will
give a completely acceptable result.
With pseudo random generators, how-
ever, we need average only one period
for 100% accuracy. Since each period
is similar to the previous, the informa-
tion is no more accurate by averaging
over a longer time. Usually the averag-
ing time can be made substantially
smaller with pseudo random generators
than with truly random generators.
Also the “bounce’ or fluctuations of
a truly random generator are indeed
quite random whereas a pseudo random
signal produces fluctuations with apre-
dictable and continuous bounce. It is
usually easier to provide detector time
constants to smooth out these fluctu-
ations.
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other items of studio equipment. Line up of a tape recorder,
checking the performance of a microphone, speaker or console
can be simplified and expedited using real time analyzers. The
technique is the same — pink noise fed to the device under
test and the output fed to the real time analyzer.

'With the quantity of equipment in use in today’s studio and
the number of adjustments to be made on a multitrack tape
machine, this method has decided advantages. Fast response
and level checks of each track of a tape machine and each
channel of a console can be made before every session in a
matter of minutes. This goes a long way to increase the
confidence level of mixer in his equipment.

PRODUCTION APPLICATIONS:

The production applications of real time analysis are less
well known. Contemporary recording techniques, as we all
know, permit a high degree of flexibility and variation in
signal modification. Modern recording consoles and outboard
equipment such as equalizers, compressors, limiters and other
devices permit the spectral shape of a signal to be grossly
modified: 10dB variations are common and extreme 50dB
variations are possible. The net result is that the spectral
energy distribution of the resulting program is perhaps
artistically pleasing, but quite ““unnatural.”

The natural spectral distribution of sound, from voices,
musical instruments or simply noise, usually shows a dominant
mid range, and less high and low frequency energy. Many
technical parameters have been chosen based on the assump-
tion of natural spectral distribution. Magnetic and disc record-
ing and FM broadcast use reciprocal encode and decode
response to extend the dynamic range of these media. If an
unnatural distribution is passed through these media various

Nowbeing distributed by WESTLAKE AUDIO
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forms of distortion can result. This is shown as high frequency
distortion evident in some tape, cassette and disc recordings,
the high frequency breakup in some FM broadcasts and the
tracking problems in some discs.

Often the solution to a problem is simplified if precise
objective details are known. This is true in this case as well.
Knowing the limitations of the medium and the spectral
distribution of a signal, subtle adjustments can be made. This
is where a real time analyzer is more than handy.

Using a real time analyzer during the production stage
creates a new awareness of spectral energy distribution. By
comparison, the familiar VU and PPM meters traditionally
used are shown to be quite deficient. An analyzer, reading the
mono sum of a mix while its happening, produces a “‘sixth
sense’’ complementing the subjective nature of the mixers ears.
it soon becomes apparent why certain mixes sound top or
bottom heavy, why some sounds are louder than others even
though they have the same VU reading.

As the mixer or producer becomes more aware of spectrai
energy distribution he will, no doubt, tend to mix in such a
way that disc cutting and tape duplication are less of a
problem. Most mixers at some point in their careers have had
what they thought was a fantastic mix only to find that they
sound somewhat less than terrific on the disc. They blame the
mastering house when the problem is really one of "un-
natural’® spectral distribution trying to fit the electro-
mechanical constraints of the disc cutting process.

A real time analyzer takes much of the *‘subjectivity” out
of listening. No one is saying, “listen by looking at an
analyzer,” but it must be acknowledged that the ear is a very
subjective device. The listening process is, of course, further
modified by variances in monitor systems, environments,

...for distortion, that is. 1
power only costs about $1.33 a watt when you
Cerwin-Vega A-1800. But at 225 watts RMS/channel
(20-20,000 Hz) with both channels driven into 8 ohms,
at 0.08% maximum harmonic distortion you're paying
$2,083,159.65 per watt for distortion!*

You can buy distortion for a lot less, but nowhere can
you find another power amp with the A-1800"s incredible
price/performance ratio. And we didn't do it by cutting
corners on reliability, either —as proof, there are over
500 A-1800’s stilt holding up just fine after a year of
day-in, day-out punishment creating the Sensurround
effects in Universal’s movie blockbuster EARTHQUAKE.

And that’s not ali—the A-1800 also gives you LED
output and clipping indicators, plug-in components for
incredibly easy servicing, 120/240 voit operation
(changeover takes 5 minutes), and probably the most
sophisticated protection systems in the industry. There's
more, but you'll have to write for it. Or better yet, see
one of our dealers for a demonstration. Two million
doliars a watt never sounded better!

*Based on a price of $599.95. Math note: since distortion percentages are
based on voltage and power is p i to the square

of voltage, the 0.08% must be squared {glving 0.000064%) when computing
power ratios.

9 Cerwin-Vega

6945 Tujunga Ave.
North Hollywood, CA 91605
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temperature, air pressure, listener fatigue and other para-
meters. The analyzer, on the other hand, is a strictly objective
device. |t doesn’t relate to artistic input that the ear perceives,
but it does help clear up confusion when something sounds
incorrect.

A spectrum analyzer also has a considerable value in the
actual recording session. A lot of recording process involves
trying to find the right character or ““feel”” of a sound. The
recording engineer or producer is looking for a particular
guitar sound, drum sound or string sound. He usually achieves
what he wants by spectral modification — using a program
equalizer, trying a different microphone or different micro-
phone positions, or some of assorted types of compression.
Having a calibrated display of the spectral distribution is
invaluable in understanding the content of the sound.

Often you know what you're looking for. You have heard
the wanted sound on a disc or you've been given a tpae to
duplicate. Playing this material through an analyzer will un-
doubtedly show the desired distribution. Playing your raw
sound will show the differences. Then with equalization and
other techniques the spectrum can be shaped to appraoch the
sound of the original material.

The analyzer also shows a graphic picture of what happens
during these changes. For example, you move a microphone
and see a 4dB reduction at 4kHz, or boost a mid range
equalizer and see the 8kHz harmonic of a sound increase 6dB.

Then too, if you work in several studios and find a different
perspective in each because of different monitor situations an
analyzer can be equally helpful. The analyzer at the console
output tells you what you're putting on the tape — the
monitor system and your ears give their interpretation of what
you're recording.

Applications of spectrum analysis are numerous. Only a few
have been covered here. More will become obvious as an
analyzer gets some use. What follows is a look at some of the
products available.

PRODUCTS AVAILABLE:

There are several real time audio frequency analyzers on the
market. The following does not pretend to be a definitive
round up, but will serve to illustrate some of the typical
models available.

General Radio, Bruel & Kjaer, Nicolet Scientific Corpora-
tion, EMR Schlumberger and Honeywell manufacture a num-
ber of low frequency real time analyzers. While these are truly
excellent instruments with high accuracy, their sophistication
and price usually puts them out of reach of the average profes-
sional audio user. Most of these devices are priced from
$5,000 to $20,000, and beyond.

There are, however, a number of lower priced units designed
particularly for professional audio applications.

Before we discuss these products it would be helpful to
clarify one particular specification.

All analyzers use a detector on the output of each band
pass filter to obtain the amplitude value of the signal in that
band. The response characteristics of this detector may take
several forms. Popular characteristics are Average, RMS and
Peak. Each of these may be defined by a mathematical
formula and approximated with an analog circuit. RMS, or as
it is often called, TRUE RMS is the most difficult to achieve.
The sophisticated lab analyzers usually employ accurate and
expensive RMS to DC converters. Most of the lower priced
devices use an average responding characteristic but calibrate
the scale as if it were true RMS. Thus, although they specify

Thinking
about

building

your
own?

If you are thinking about a new con-
sole, Modular Audio has nine good
reasons (see list below) why you
should build it yourself. Not only can
we supply all major system modules
but we will also provide assistance in
system integration. For esxample, our
latest console input module, Model
8422, provides all the functions neces-
sary to do Multi-track Recording,
Quad Mixdown and Quad Monitoring.

The Model 8422 features a low noise
microphone preamplifier with an
equivalent input noise of less than
—129 dBm; a Peak Level Indicator
functioning in Mic and Line modes;
a switchable 70 Hz High Pass Filter;
Quad Panning; Direct Track Feed;
Multi-track Mixing Amplifier with full
range submaster level control; and
Quad Monitoring with Over-Dub facii-
ities, just to mention a few.

It utitizes only the highest quality com-
ponents (such as the MAP 1731A
Operational Amplifier) for low noise,
low distortion, high output level and
high reliability.

Additional modules are available to
permit you to construct a complete
professional audio console with as
many inputs as desired and up to 24
Multi-track mixing busses.

CONSOLE MODULES AVAILABLE:

MODEL 8422-1 8422 Module less
mixing amplifier

Echo/Delay—
Send/Receive Module

Control Room Monitor
Module

Studio Monitor Module

Communications and
Cue Module

MODEL MB8422 Input Module Mother
Board -

Variable Parameter
Equalizer

Graphic/Shelf Equalizer

Compressor-Limiter

MODEL E8422
MODEL C8422

MODEL S8422
MODEL T8422

MODEL 3000

MODEL 3100
MODEL CL-20

1 MOMITOR LEVEL

QUAD/MNTR MIX

—_

P .

MO DUL AR

AUDIO PRODUCTS, Inc.
A UNIT OF MODULAR DEVICES, INC.
1385 Lakeland Ave., Airport International Plaza
Bohemia, New York 11716 516-567-9620
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1

DON’T
MAKE A
SOUND-

for compromise in

-th t
There’s no place w' ou
s GUAUSSY

) |
Tape copies must be

made at high-speed and high-volume, but equally
important, with high-quality. Gauss Series 1200 Ultra
High-Speed Duplicating Systems are designed to do
just that. The reason? Such unique features as our
horizontal master tape loop bin, which provides
gentler tape handling at high speeds, and our
exclusive 10 MHz bias recording process which allows
truer reproduction of the higher frequency ranges,
reduces long wave drop outs and inter-modular
distortion. These features and more ensure you of
tapes of superior quality.

Totally modular, Series 1200 is available in
formats for virtually any requirement. Each 1210
Master Reproducer can drive as many as 20 inde-
pendent slave units, alfowing for increased capacity
as it is required.

For monitoring sound quality of duplicated tape in
either cartridge or cassette format, Cetec offers its
Model 1250B Quality Control Reproducer.

Gauss Series 1200 is the finest tape duplicating
system available. If our criteria; high-speed, high-
quality, and high-volume are what you’re looking for,
contact us.

In the meantime, don’t duplicate a sound
without us.

Remember —
GAUSS quality audio
products are built by

A DIVISION OF CETEC CORPORATION
3035 Saticoy St., North Hollywood, California 91605  (213) 875-1900
TWX: 8104992669
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““RMS DETECTION" it is not true RMS.

As the detector is on the output of a narrow band filter,
the possible waveshapes it may see are very close to a sinewave.
This greatly reduces the error between Average and True RMS
and, for the applications in which they are used, this small
error may be disregarded.

There is also some variance in the response time of an
Average detector. |[EC specifies the characteristics for SLOW
RMS and FAST RMS. Some products use this spec. Others
tailor the time response to best suit what the analyzer is look-
ing at: very slow for pink noise and medium to fast for music.
There is no ideal time for both applications.

Finally there are peak responding detectors. These, as their
name implies, measure the peak value of the AC signal. They
usually have a super fast attack, reaching their correct value
within a few cycles or microseconds, and a slow decay falling
to zero in a few seconds. They cannot be used for pink noise
but give very useful information about program signals.

Now let’s look at some of the products.

ALTEC MODEL 8050A

1/3 OCTAVE REAL TIME SPECTRUM ANALYZER

This device is actually man-
ufactured by Hewlett Packard
for Altec, and is a variation of
earlier (and now discontin-
ued) ‘loudness analyzers’ pro-
duced by HP. It uses a CRT
display and provides 27 con-
tiguous 1/3 octave bands. It
was specifically designed to
be used with Altec’s monitor system equalization technique.
It has two switchable detector response characteristics — slow
and fast RMS.

Although specifically designed for monitor system equaliza-
tion set up, it is used by a number of studios to "look’ at
program material. It provides a 20dB display range and may be
operated with either mike or line level input signals.

AUDIO DESIGNS AND MANUFACTURING
MODEL 660 AUDIO SPECTRUM ANALYZER

S This device, a variation on the
firm’s VU-SCAN multi-chan-
nel level display, provides 28
contiguous 1/3-octave bands.
The display is a large screen
CRT, actually a television
monitor. Detection is switch-
able to peak or RMS and an
additional feature allows hold-
ing the highest levels in the peak mode. Display range is about
28dB and, like a VU meter is linear although calibrated in dB.
Input sensitivity is adjustable over a wide range from micro-
phone to line level using a switchable 40dB pad and a 40dB
gain adjustment. The device may also share the same display as
the company’s VU-SCAN product. 1t is primarily intended for
console mounted applications and spectrum analysis of program
signals although it may also be used with a pink noise
generator for acoustic analysis.

WHITE INSTRUMENTS MODEL 140
REAL TIME SPECTRUM ANALYZER

This instrument is quite similar in application to the Altec
unit. However, in place of a CRT display it uses an 11 x 28
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array of light emitting diodes.
Like the Altec, it provides 27
bands of information. Ad-
ditionally, a wide band chan-
nel indicates overall level. It
provides a switchable 10 or
20dB display range and has a
microphone level input.

The unit also provides an
internal pseudo random pink noise generator. The detectors
have a slow response characteristic to provide the smoothest
amplitude indication with the noise signal. Like the Altec, it's
primary application is monitor system calibration.

COMMUNICATIONS COMPANY MODEL ARA-412

REAL TIME ANALYZER

This unit is very similar to the
Altec device, as well, but ex-
cludes the CRT display. It is
designed to operate with a

Again it provides 27 contig-
uous 1/3 octave bands.

This instrument provides
both a line level input and
microphone level input and provides vertical and horizontal
drives to an external DC oscilloscope. The unit displays a
range of 27dB with a log or dB amplitude scale.

AMBER MODEL 4550 AUDIO SPECTRUM DISPLAY

This device is quite different
from the four just described.
Its primary application is
analysis of program material.
It uses a 10 x 10 LED-array
and provides 10 contiguous
full octave bands. Display
range is switchable to 10 or
» 20dB and it accepts line level
inputs. Four inputs may be selected in any combination.

The detector response characteristics of this device are
peak responding. This was chosen to suit its intended applica-
tion: “looking” at music for possible spectral imbalance. in
this respect the detectors capture minute peaks which would
be missed by slow average RMS detectors. (As an option the
4550 may be ordered with RMS detectors or field modified for
this feature. If the device is to be used with pink noise signals
this version must be used.)

An additional unique feature of the Amber is the two digital
memories. They are independent and may be used to sample
or accumulate peaks during a program. It is possible to view
the display in real time while one of the memories accumulates
peaks. Switching the display to the memory at the conclusion
of the program will show the highest peaks attained during
the program.

Spectrum analysis is a whole new information generating
technique. No one presumes its use will solve all problems, but
it can provide an amazing insight into what causes some of
todays recording problems. Every mixer, recording engineer,
mastering engineer and even musician should try at least once
to hang a spectrum analyzer across the console output during
his session and see what he has been listening to for so many
years. It's quite enlightening.

user supplied DC oscilloscope.

For the Price o

4’ROFESSIONAL

MIXING

CONSOLES 1
f

+ A RECORDING CONSOLE

+ ASOUND CONSOLE FOR THE ROAD
+ A MIXDOWN CONSOLE

* ASOUND CONSOLE FOR THE CLUB

The QM-8A is the first fully professional, value-engineered
mixer designed for demanding music people. This second
generation system is the product of over four years of field
experience and evaluation. Its electronic and mechanical
components are chosen to obtain uncompromising perfor-
mance with maximum dollar value. Whether you’re interested
in laying down clean tracks in your next session, or in feeding
pure, undistorted audio to any size sound reinforcement
system, the QM-8A has a lot to offer. Look at the features,
the specifications and the price..we think you’ll agree.

STANDARD FEATURES INCLUDE:
8 Balanced, low-Z mike inputs
8 Unbalanced, high-Z line inputs
4 Monitor outputs
4 Mixing buss outputs
Expander input jack
Complete 8x4 monitor system
Complete talkback system
Headphone cue system

The QM-8A is made to bring out the artist in every
technician, as well as the technical excellence every artist
deserves. High in reliability, versatile in function, this console
is one of a kind...four times the system you’ll find anywhere.

For full technical specifications and the name of
your nearest dealer, write or phone (213) 841-0970.

uAnium

AUDID LABS, INC.
Quantum Audio Labs 1905 Riverside Dr. Glendale, Ca. 91201

Quantum Audio Labs is an.independent manufacturer
and is not affiliated with any retail stores, although companies
bearing a similar name may appear on Q.A.L.’s authorized
dealer list.
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continued from page 29 . . .

DISCOTHEQUE SOUND SYSTEMS

— Signal to noise ratio: At typical disco
SPL’s, noise can get quite annoying.A
minimum of 60dB in the phono preamps
and 80 or so in the mixer proper should
be acceptable.

— Equalization: Input EQ need not be
sophisticated. A graphic equalizer on each
output channel is highly recommended,
though.

Turntables

Broadcast units are recommended here,
as most consumer units aren’t built to
take back-cueing and other forms of
punishment. Acoustic isolation of mount-
ings is important, since feedback can be a
problem if volume is high. 4 or 5 gram
tracking forces are typical, so the cart-
ridge used must be able to withstand
them.

Rumble Filter — (Note: Important!)

Since the program source in discos is
by definition records, it is absolutely
essenttal that the system include a rumble
filter. Turntable rumble, acoustic feed-

back, and (most commonly) warped
records all give rise to subsonic noise that
can pass unattenuated through modern
direct coupled equipment, with poten-
tially damaging effect on the low fre-
quency speakers. This noise may modulate
the desired program, or may give no
warning at all until the woofers bottom.
A filter that cuts off sharply at 25-30Hz,
with at least a 12dB/octave slope, is
mandatory when records are being played
loud.

PROGRAMMING AND PRODUCTION
TIPS

None of the record company em-
ployees with whom we talked were aware
of any special production techniques used
with material aimed specifically at the
disco market (except for the process of
splicing in duplicated passages to extend
the length of a selection)’ This is un-
fortunate, since conventionally produced
records can often benefit greatly from
re-equalization on playback (via the rec-
ommended graphic equalizer). Some
tricks that have proven successful. (pro-

 Fawi~TREY RE DOWN
dB AT 10K Hz .
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ducers take note!)

— Boosting the deep bass. Virtually
every step in the record-making process
entails some loss of low frequencies. This
is compounded by losses in the playback
equipment. Boosting the bottom registers
helps compensate for this lost bass, and
greatly enchances the sensory impact of
dance music (as long as powerful bass
speakers and amps are available). As much
as 10dB of boost at 30Hz and 3-6dB at
60Hz may be useful (but make sure you
have a good rumble filter!)

— Cutting mid-bass. This helps cancel
room and speaker resonances in the 80-
200Hz range, and can improve natural-
ness and definition. Note: Cerwin-Vega
will shortly introduce an economical
stereo equalizer featuring half-octave, ISO-
centered bands between 22 and 125Hz.
This will give precise control over narrow-
band bass aberrations without needlessly
complicating the picture at mid and high
frequencies.

— Boosting extreme highs. Highs are
heavily absorbed by clothing, bodies, etc.
Boosting at 15kHz by a few dB can
restore ‘“‘sparkle” and liveness to the
sound. Avoid extreme boost that may
damage tweeters.

— Cutting midrange. Most pop music
is mixed for maximum apparent volume
and “up front” vocals (both of which
involve boosted midrange). Neither may
be desirable in a disco situation; in fact,
at the high sound levels involved, the
effect is likely to be harsh and strident.
Since the threshold of pain is lowest in
the 1-3kHz range, cutting these frequen-
cies by a few dB will allow higher overall
volume without causing discomfort.

BOOK REVIEW

HANDBOOK OF MULTICHANNEL RE-
CORDING

Author: F.Alton Everest

(Tab Book’s No. 781)

This is a book that covers it all — most
of the things one has to know to make
the highest-quality professional audio tape
recordings. Here are, at first-hand, the
money- and time-saving tricks a master
recording engineer acquires in a lifetime,
plus how to employ the modern tech-
niques involved in dubbing, special effects,
mixing, reverb, echo, and synthesis — for
both stereo and quad!

In three extremely comprehensive
Chapters the author covers every facet of
studio design, including suggestions on
how to pick the site for a studio, the pros
and cons of leasing vs buying, and the
basic requirements with respect to acous-
tics. The author tells how to evaluate
existing facilities acoustically, and takes
the reader through a broad spectrum of
actual in-use studios of varying complexity.

The final Chapter alone might have


www.americanradiohistory.com

been enough justification for the entire
book — it’s a comprehensive treatment of
the budget sound-recording operation,
and it tells how to get high-budget sound
from the least possible equipment at the
lowest possible dollar cost.

CONTENTS: THE RISE OF MULTI-
TRACK RECORDING: Separation Re-
cording — MANAGEMENT FOR TRACK
SEPARATION: Achieving Separation:
Separation By Distance: Microphone Di
rectivity: Raffles; Separation and Studio
Acoustics; Electronics Separation: Contact
Pickups For Separation — THE AUDIO
MIXING CONSOLE: The Function of a
Console: Spectra-Sonics Model 1024-24
Console: Audio Designs NRC Series Con-
sole; Neve Console ANCILLARY
EQUIPMENT: Reverberation Devices;
Noise Reduction Systems; Compressors
and Limiters; Expansion and Gating; Pro-
gram lLevel Indicators; Foldback
MULTITRACK RECORDERS: Signal-to-
Noise Ratio: Crosstalk: Capstan Drive;
Fixed and Variable; Control Logic; Sync
Overdub; Representative Multitrack Re-
corders MONITORING FACILITIES:
Monitoring Room Acoustics; The Home
Environment; Early Sound and Overhead
Reflectors: Monitoring L.oudspeakers and
Amplifiers; Equalization of Monitoring
Room; Headphone Monitoring - SPECIAL
EFFECTS: Reverberation: Phasing; Music
Synthesizers; Other Special Effects
STEREOPHONIC AND  QUADRA
PHONIC RECORDINGS: Stereophonic
Recording: Quadraphonic  Recording:

Monaural/Stereo; Quadraphonic Mixing:
Experimental 4-Channel Drama; Mixdown

MULTITRACK IN ACTION: Micro-
phone Placement; Channel Assignment:
Cue Mixes: Mixdown: Recording Outside
the Studio —- LOCATING AND LAYING
OUTTHE STUDIO: lL.ocation; Build, Buy,
or l.ease?; Taxes and Zoning; Technical
Services: Acoustic Factors: Other Con
siderations; Some Real-Life Studios
MULTITRACK STUDIO ACOUSTICS:
Eye vs the Ear; Excursis: Acoustical
Principles; Composite CONSTRUCT-
ING THE STUDIO COMPLEX: Criteria;
Barrier Requirements: The Floating Prin-
cipal; Acoustic Doors: Sound Lock; Seal
g Acoustic Doors; Observation Win-
dows: Air-Conditioning Noise ; Noise From
Ground Vibrations: Noise From Lamps;
Conduits; Supervision I'HE BUDGET
MULTITRACK OPERATION: Sound On
Sound; Sound With Sound: The Profes-
sional Approach; The Budget Multichan-
nel Console; Budget Multitrack Recorders;
Noise Reduction for Budget Opcations;
Premixing - GLOSSARY — INDEX.

322 pages and 201 illustrations.

$10.95 Hard Bound, $7.95 Paperback.
HANDBOOK OF MULTITRACK RE-
CORDING is available from R-e/p Books.
Send check or money order. $10.95 hard-
bound, $7.95 paperback (o R-¢/p Books,
Box 2449, Hollywood, CA 90028

Y.

THE FIRST TRULY EXPANDABLE/CONTRACTABL=
LIVE MUSIC MIXING SYSTEM

28 INPUTS
$6600.00

SUPER QUIET ® LIGRTWEIGHT @ VERSATILE

Each input contains the following: mix level control, solo switch, &-
band graptic equalizer, monitor and echo senc, LED peak indicato-,
mic pads and group assign switches. Output control module features
include: subgroup level controls, with solo switch and equalizers;
house, echo receive, and manitor level controls. Additional features on
the output module are: VU meter and peak indicator switchable to ary
input or ou-put through tr=solo system, headphone jack, headphone
level control, and preview selector switch for listening pre or post
tader; anncunce level controls for monitor and house, two auxiliasy
receive controls for line inputs. Back panel features: XLR-type con-
nectors for balanced inguts and outputs, on/off switch for buil:- n
phantom power supply for ecndensor microphones, optional muiti-p n
connector “or snake to replace mic and line inputs, external equip-
ment jacks echo send anc receive jack, subgroup outputs, and sub-
group defeat switch that inzctivates the subgroup system for moro
operation. Nrite or circle number for literature and specifications.

Manufactured by

UNI-SYNIE AUDIO SYSTEMS DIVISION

5559 CAHUENGA BLVD.
NO. HOLLYWOQD, CA 3160

DEALER AND REPRESENTATIVE INQUIRIES
CALL (213) 985-9501
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The half-inch 8-track. Less than $3500.00* The half-inch 4-track.
Less than $2000.00*

Affordable

The best multitrack tape machine made can’t
help you at all unless you can afford it.

We don’t say our tape recorders are the best
you can buy. We do say they’re good enough

to produce commercial product.

And that’s what counts.

Because quality is as much a matter of talent as
tools. Because the true test of what comes off a
tape is what goes on in the first place.

Now if you'’re rich and famous (or just rich)
you probably don’t need us. But if you have
more talent than money, check out the
TEAC/Tascam Series 70. You can find your
nearest Tascam Series dealer by calling
(800) 447-4700. In Illinois, call (800) 322-4400.

We'll pay for the call. T E A_ C

TASCAM SERIES

When you've got more talent than money.
TEAC CORPORATION OF AMERICA 7733 Telegraph Road, Montebello, Calif. 90640 ©TEACT75

*Prices do not include consoles. Actual retail prices will be determined by authorized dealers.

i
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SPHERE ECLIPSE CONSOLE MODELS
TYPE I & TYPE II

The new line of consoles are provided
with inputs from 16 to 48 and 16/24 or
32 outputs. Standard features include 4
echo and 2 cue channels, simultaneous
Quad-Stereo and Mono mixdown, randum
access group submasters, graphic equali-
zation on all inputs, 2 preset mute buses,
solo with echo and panning, patching,
prodicer desk, etc.

The console utilizes the latest descrete

operational circuits to achieve extremely
good performance specs and reliability.

Mixlogis an option that accurately logs
positions of faders, echo sends and pan
pots for future reference on a mix.
SPHERE ELECTRONICS, 20201 A
PRAIRIE AVE., CHATSWORTH, CA
91311, (213) 349-4747.

SPHERE AUDIO SALES, 478 DEVENS
DRIVE, BRENTWOOD, TN 37027
(615) 794-0155.
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SAE DEBUTS MODEL 2700B HALF
OCTAVE EQUALIZER

The SAE (Scientific Audio Electronics,
Inc.) Model 27008 offers the user precise,
and it is said, heretofore unprecedented
program control over 20 different fre-
quency bands.

In addition to the half-octave
frequency control the unit contains a
pink noise generator with harmonic and
intermodulation distortion of less than
0.02%. The pink noise generator provides
an energy constant, wide band of noise
for reference use in determining proper
channel balance, room response and
speaker phasing.

Professional slide controls give the user
up to 116dB range at any or all 20
frequency bands. This equalization capa-
bility allows the user to overcome com-
mon room resonances, and to compensate
for other listening environment, acoustic
and speaker deficiencies. Another use of
the equalizer is in producing pre-equalized
tapes.

Circuitry in the 2700B utilizes toroid
inductors in combination with low loss
capacitors and low noise professional slide
potentiometers for extremely low noise
(greater than 90dB) and accurate equali-
zation curves. The toroid LCR circuit
provides low distortion, phase shift, and
noise.

Input and output amplifiers are full
complementary in the output stage allow-
ing for full voltage swing into low z loads,
and there is no slew limiting, even at high
output levels. The result is a stable, low
distortion drive circuit with 11 volts RMS
into 600 ohms or +23dBm.

The unit offers individual IC control
for the positive and negative power sup-
plies. This provides power stability to the
drive circuits and lower noise. The 2700B
comes with a 5-year free service contract
on parts and labor, and is offered in a 19
inch rack mounted version with rack
handles and 600 Ohm output.

Price: $600.

SAE, 701 MACY ST., LOS ANGELES,
CA 90012,

Circle No. 138
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(213) 937-1335
6912 melrose avenue
hollywood, california 90038
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OAE MODEL 400-RSM SEARCH & CUE
COMPUTER

Pictured is the new Search & Cue Com-
puter from OAE. This unit will auto-
matically return the tape to any one of
16 locations stored in the computer’s
memory.

Using an exclusive all digital technique,
the computer continually calculates the
optimum tape velocity and prevents the
recorder from overshooting its destina-
tion. All input data is obtained from a
single optical pick-up mounted under the
tape deck. All output signals are fed to
the tape transport “remote” input socket.

The unit is easy to install and com-

patable with almost any tape recorder.

Applications include multitrack overdub-
bing and mixdowns, live recording, dupli-
cating, on-the-air radio programming, etc.

e
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Price: $1495.
OLIVER AUDIO ENGINEERING, 1143
NORTH POINSETTIA DRIVE, LOS AN-
GELES, CA 90046 (213) 874-6463.
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CETEC 2831 AND 5831 12” AND 157

WOOFERS
The Models 2831 and 5831 incorpor-
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STL test tapes are rated tops for accurate Azimuth Reference
. the most accurate and dependable tapes you can buy.

In addmon they are available in more sizes than that offered *

by any other manufacturer in the world ) . .

Produced independently to the hnghest standards 'STL test
tapes are internationally acclaimed .

. »accepted as basic

reference tools of unexcelled quality.

All*audio widths from 150 mil. to
insures freshness.

2-inch. Prompt dehvery

For the distributor in your area—Call or write:

TABER Manufacturing & Engineerind Company

2081 Edison Ave. * San Leandro, Ca. 94577 = {(415)+635-3831"

Minneapolis distributor: Sound 80, tnc.
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ate the time-tested features of other Gauss
loudspeakers such as dual spider system,
rigid 8-spoke frame and 18-1/2 pound
magnet assembly using Alnico V as the
magnet material. Specifications for Model
2831 include rated power capacity of 150
watts (continuous sine wave power), 8
ohms nominal impedance, 43dB sensitivity
and free air resonance of 19Hz. The
Model 5831 has rated power capacity of
200 watts RMS, 8 ohms nominal imped-
ance, 49dB sensitivity and free air reson-
ance of 32Hz.

CETEC AUDIO, 13035 SATICOY ST.,
NO. HOLLYWOOD, CA 91605. TELE-
PHONE (213) 875-1900.

Circle No. 142

QUANTUM AUDIO QM-8A CONSOLE

According to the company the QM-8A
incorporates every audio mixing control
needed for recording masters or demos,
and for sound reinforcement on the road
or in the club. A fully professional, value-
engineered mixer, the QM-8A is designed
for demanding music people.

The console has 8 input channels, con-
tinuously variable equalization at four
frequencies, panning between pairs of
output channels, two echo sends and a
seperate headphone/cue mix buss.

In addition to all the normal monitor-
ing functions, the QM-8 A monitor will
switch to direct line inputs for seperate
mix down without disturbing the front
panel program or controls. A talkback
mike and control is included in the
monitor section.

Only quality conductive plastic faders,
true VU meters and ultra-low noise cir-
cuitry is used in this product.

QUANTUM AUDIO LABS, INC., 1905
RIVERSIDE DRIVE, GLENDALE, CA
91201. TEL: (213) 841-0970.

Circle No. 143

NEW  STEVENSON ELECTRONIC
CROSSOVER FEATURES CONTINU-
OUSLY TUNEABLE OUTPUTS IN-
PHASE AT ALL FREQUENCIES

The Stevenson Model X0312, a new
electronic crossover that keeps all outputs
in phase at all frequencies and provides
continuously tuneable crossover frequen-
cies from about 100 to 1000Hz and 1000
to 14,000Hz, has been announced.

The X0312 is said to have distortion
of less than 0.1% and a signal-to-noise
ratio better than 80dB. High- and low-
pass filters in each crossover are perma-
nently crossed at 3dB down. The state-


www.americanradiohistory.com

TM—E. 1. du Pont de Nemours & Co.

We put some of our best heads together and came up with
a mike that will satisfy almost everybody. The multi-module AKG
electret condenser system.

It's an AKG condenser microphone. It's an electret. It can
be phantom powered also. (Your choice.)

A twist of the wrist changes modules from a cardioid-to a
cardioid/integral windscreen-to a omni-directional-to a lavelier.

To make sure the system performs at top specifications
we make it with FET pre-amplifiers and gold-vapored Teflon™
diaphragms in the modules. Humidity can't hurt it. (Temperature/
Humidity range from —5° £/99% to +125° £/95%.) And aging
won't cause deterioration either.

It's a professional system in every way. Sensitivity variance
between modules is remarkably low.

College stations and studios on a tight budget find the AKG
compact electret system an easy step-up to AKG quality without
straining the budget. All four modules are interchangeablie on the
power supply/handle. That saves equipment purchases.

The AKG electret system components are all available sepa-

rately or in several economical combinations. They're perfect for

young recording outfits that need growing room without absolet-

ing anything.
See your professional equipment dealer. Or write to us. Good
things happen when you put our heads together.

AKG MICROPHONES « HEADPHONES B

distributed by:

PHILIPS AUDIO VIDEO SYSTEMS CORP, |
AUDIO DIVISION
91 McKee Drive, Mahwah, New Jersey 07430
A North American Philips Company

Four heads are better than one.
Introducing the AKG mult-module miracle mike

Circle No. 144
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variable filter provides a 12dB per octave
Butterworth response. The sum signal is
flat £ 1dB from 20 to 20,000Hz.

The X0312 has balanced 600-ohm
transformer outputs that are individually
adjustable to a maximum of 8 volts. Volt-
age gain is adjustable to a maximum of 2.
INTERFACE ELECTRONICS, INC,,
3810 WESTHEIMER, HOUSTON, TX

77027.
Circle No. 145

ELECTRONICS

THE GRAPHIC
EQ.UALIZER
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SHIFT

Jphere

BMELECTRONICS
20211 G PRAIRIE AVE
CHATSWORTH CALIF 91311
{213) 349-4747

K THE CONSOLE COMPANY )
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PEAVEY 1200 STEREO MIXER

The new 1200 Stereo Mixer features
12 channels with LINE or MIKE input
capabilities on each channel, and a com-
bination input attenuator/select switch
for input assignment and padding of either
input. Each channel features 600 ohm
transformer balanced, low impedance

mike inputs and 50K ohm unbalanced
inputs.

Other features include: High and low
equalization on each channel; stereo pan
on each channel; three send controls on
each channel with pre and post capabili-
ties; output slide attenuators on each
channel; master control area with left and
right main slide attenuators with low,
middle, and high equalization and monitor
slide attenuator; effects master, return,
and pan controls; 600 ohm transformer
balanced outputs on left and right main
and monitor; lighted VU meter on left
and right mains, externally adjustable.

Suggested retail price: $949.50.
PEAVEY ELECTRONICS CORP., P.O.
BOX 2898, MERIDIAN, MISSISSIPPI
39301. TEL: (601) 483-5365.

Circle No. 147

FREQUALIZER FROM TENNESSEE
MUSICAL INSTRUMENTATION

The FREQUALIZER is a professional
tuneable equalizer developed primarily for

use in conjunction with musical instru-
ments for concert or studio performance.
It is designed around and built from the
highest quality components. Its extremely
low noise and low distortion make it ideal
for even the most critical studio applica-
tions. The unit features a tuneable Low
Cut Filter at 12dB per octave with a
range of 30Hz to 5000Hz. The tuneable
High Cut Filter has a range of 4500Hz to
18,000Hz. There is also a completely
variable Lo EQ section from 30Hz to
500Hz with up to 30dB of Boost or Cut
available. The Hi EQ section is variable
from 4500Hz to 15,000Hz with 30dB of

Boost available.
Two inputs with separate gain controls

are provided, the second input having an
EQ/flat switch which bypasses the Fre-
qualizer in the flat position. A low level
output signal is provided at the To Amp
jack for input to conventional musical
instrument amplifiers, and line level at
the Phones jack is provided for head-
phones or line inputs on studio consoles,
power amps, home Hi Fi’s, etc.

Control knobs are color coded so that
each control group may be quickly iden-
tified. The Frequalizer is packaged in an
all-metal rugged cabinet with a painted
and epoxy silk-screened front panel. All
connections are made through standard
1/4” phone jacks. XLR connectors and
balanced inputs/outputs are available up-
on request. Standard 19” rack mounting
is also available at no additional charge.

The Frequalizer will accept any levels
between -30 and +20dBm for 0dBm out-
put level. Overall gain through the unit is
a maximum of 30dB. Dimensions are
514 high x 17" wide x 8% deep. The
radical amount of EQ available from the
Frequalizer makes it ideal for not only
highly selective equalization but also
multitudes of special effects.

Price: $485.00
TENNESSEE MUSICAL INSTRUMEN-
TATION, 2101 JUNE DRIVE, NASH-
VILLE, TN 37214. (615) 383-1440.

Circle No. 148

FOUR VOICE
POLYPHONIC SYNTHESIZER

The first commercially available syn-
thesizer on which four notes can be
played simultaneously is available from

ey
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each module a completely self-contained
operating channel. The modules simply
plug-in via an 18 PIN PC connector pro-
vided with each module.

Known as Models STM-22 Stereo Mike
Input Module and STL-22 Stereo Line
Input Module, the new units feature ex-
tremely low noise, distortion and cross-
talk, with excellent frequency response
which meets or exceeds NAB proof of
performance specifications. Both models
utilize the MAP 1731A Audio Opera-
tional Amplifier as the active element,
providing exceptional stability and reli-
ability of performance.

A unique feature of these modules is
independent input to output selection
which allows left and right inputs to be
separately routed to left, right or both
bus assign switches. Signal can then be
assigned to either of two output buses.
This feature allows the user instant sclec-
tion of Stereo, Monaural or Combined
operation, individually selected at cach
module.

Other fcatures include: independent
lett and right mike trim controls, a
separate channel on/off switch with pro-
visions for mating logic and on air light
control, combined left and right cue feed
through detented cue switch at bottom
of fader travel and transformer coupled
inputs for both mike and line level sources.

I'ach module measures only 12%”L x
1%2”W x 6”D for compact console con-

struction, with all controls within easy
reach of the operator. A 16 input console
may be as small as 24" wide.

Prices are: Model STM-22, $336.00,
Model STL-22, $316.00. Shipment is
F.O.B. Bohemiz, N.Y. Delivery is 60 days
ARO.

MODULAR AUDIO PRODUCTS, 1385
LAKELAND AVENUE, BOHEMIA, N.Y.
11716. TEL: (516) 567-9620.

Circle No. 154

LDM-170 AUDIO DISTORTION METER

The LDM-170, an audio circuit distor-
tion meter which also measures signal-to-
noise ratio and signal levels in all audio
frequency circuits, is being made available
by Leader Instruments Corp.

V'\ive
@

AP iliiu‘“" é‘ "?

The new product offers a balancing
circuit to suppress the fundamental fre-
quency in the 20Hz—20kHz range while
distortion products are fed to a stable,
high gain amplifier for meter readout.
Distortion may be measured as low as

TPROFESSIONAL
CAUPPLIERS
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0.1% while signal-to-noise ratio can be
determined from 70dB. Signal levels may
be read from 100uV to 300V. The ampli-
fier is effective to 200kHz and measure-
ments are possible up to and including the
10th harmonic of 20kIiz.

The LDM-170 also features a high pass
filter with a cutoff at 500Hz; plus 6dB
octave attenuation. It also features out-
put terminals for scope connection to
observe waveforms or for use as a pre-
amplifier in low level circuitry.

The LDM-170 rctails for $549.95 and
measurcs 6%”H x 12%”W x 12”D and
weighs 13 Ibs. It operates on 115/230V,
50/60Hz power supply.

LEADER INSTRUMENTS CORP, 151
DUPONT ST., PLAINVIEW, NY 11803,
(516) 822-9300.

Circle No. 156

SOUNDCRAFTSMEN PROFESSIONAL
TWIN-GRAPHIC EQUALIZER TG2209-
600.

A new Studio Quality Unit with two
completely independent ten-octave equal-
izers has been announced by SOUND-
CRAFTSMEN for professional use in mix-
down rooms, Tape-to-Disc transfer, Radio
& T.V. production, P.A. Feedback Sup-
pression, Environmental Equalization, and
Sound Reinforcement.

Front panel pushbuttons provide selec-
tion of either an equalized or unequalized
output, low and/or high shelving, and

R-e/p 65


www.americanradiohistory.com

SPECTRUM /BALANCED OCTAVE EQUALIZER
PAOFESSIONAL TWIN—GRAPHIC MODEL TG 2208800

zero-gain lites on or off. Separate termina-
tions are provided for input and output of
Section A and Section B.

The new TG2209-600 utilizes four
Light-Emitting-Diodes to provide a visual
front panel display for balancing input to
output signal ratios. Other features in-
clude two completely separate ten-octave
equalization panels, with plus or minus
12dB boost and cut provided individually
for each octave. Separate equalized signal
zero-gain controls are used for each chan-
nel, enabling exact balancing of input to
output with a plus 6dB and