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desngners/ bullders of turnkey facilities

SUPERSCQPE TAPE‘DUPLICATORS.
§.m Fernando, California °
»

SPECTRUM RECORDING STUDLOS. Venice. California

Accept our invitation to contact us and discuss your studio needs.
7037 Laurel Canyon Blvd., North .Ho_llywopd.. California 91605 / 982-6200 Circte No. 101 {5
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We're Sound

Years Ahead
with our Mixer

Here's a professional mix-
er and a low-down realistic
price. To put the two to-
gether required creative en-
gineering. We coupled that
with quality U.S.A. compon-
ents and in-house produc-
tion genius that really sliced
into costs. We're sound
years ahead of our compe-
tition.

The SP 800 B gives you re-
liability and versatility never
before known at tkis price. It
has aclean design that takes
every operational zontrol in-
to consideration. It's a soft
blue color. You'll feel as
though it was custom-built
to your own requirements.

And the price is so low,
you'll have enough left in
ycur budget for the other
professional equipment on
yaur recording shopping list.

Want to know more? See
ycur local dealer. Or write
for Speck’s specs on the
SP 800 B. They will-really
sell you. They're superior.

Speck Takes the Static
Out of Sound Engineering

BISBEGH

@JHIECTRONIES

16 Input Channels, each
with: Professianal Long
Throw Slide Fader ¢ Sync/
Program Monitoring * Pan
Solo ‘Solo follows Pan) e« 2
Cue Sends * Echo Send -
Mike/Line Switch » Pad « 8
Push-Buttan Track Assign
Switches * Equalization Con-
trols — 3 tand parametric
Type Equalizers * Balanced
Low Impedence Mike Inpul
¢ Line Input * 2 Patch Points
» Outputs, 8 Submasters
Independent Stereo Master
Fader * 2 Master Cue Vol-
umes * Cue Soo Buttons
with Switches » 2 Echo Re-
turns » 8 Lzrge V.U. Meters

11408 Collins Street, North Hollywood, Calif. 31601 « (215) 769-7090
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R-100. World’

Ampex A

Ampex introduces an
audio recorder/reproducer
that’s so much better than
anything else on the market,
vou'll lmd 1t nnp()ssﬂ)le to
make a comparison

Performance specitications
for the ATR-100 are significantly
better than vou have ever seen for
a commercially available tape
recorder.

Used with todav’s top-of-the-
line mastering tapes, the ATR-100
will give vou better recording per-
formance and better plavback
results than vou thought possible.
Used with tomorrows higher
coercivity tapes, the AT R-100 will
achieve new levels in the capture
of ransients and the recording of
high intensity sound passages
against a background of normal-
level material.

There’s never been an
audio recorder like the ATR-100.
It handles tape better than any
previous machine, and it processes
audio signals more faithfully than
anybody else’s best recorder.

Transport and Heads:
All New Tape Handling

The ATR-100 has a triple-
servo transport. Both reel motors
and the capstan are servo-controlled
in a tightly coupled loop. This servo
arrangement does away with pinch
rollers forever, and moves tape
positively in both directions.

The transport is heavy cast
aluminum, and the reel motors are
strong enough to bring the tape up
to the flutter spec in 0.5 second at
30 in/s. And because all elements
are servoed, cueing is accomplished
by twirling a knurled knob on top
of the capstan. Movement is sure,
positioning is positive.



Best Audio Recorder.

The ferrite heads are new,
too, and will last a lot longer than
any we've ever used before. Flux-
gate head design gives unbelievable
response; at 15 in/s, the ATR-100
will deliver = 3/4dB from 100 Tz
to 15 kHz. You'll see “flatter”
curves than ever before.

Precision machining of the
heads means that vou can change
or replace them without going
thr()ugh a mechanical alignment
routine. A limited azimuth adjust-
ment is all that'’s needed. A single
screw is also the kev to changing
heads—loosen it, unplug the head
assembly and that's all there is to it.
You'll take care of yvour ATR-100
with a minimum of simple tools.

Another tape handling im-
provement is provided by ceramic
tape guides. These edge guides
resist wear by fast-moving tape and
team up with the hard ferrite heads
for more hours of use with mini-
mum maintenance.

Electronics:
New ldeas Throughout

The basic ATR-100 contains

only audio and transport elec-
ronics. There's an unbalanced
it and output circuit, and that's
No meters or operator
ents.

Normal balanced input and
putput circuitry is contained in the
optional channel input/output
units. You use one, two, or four 1/0)
channels (located in an overhead
bay) with an ATR-100, giving you
your choice of full track, stereo or
four-track recording.

Each I/0 module has its own
metering, line drivers, balancing
transformers, amplifiers and con-
trols. We've provided the ability to
switch meter circuits, giving vou a
choice of ASA ballistics with VU
indication or the European EBU
ballistics with Peak indication.

Circle No. 103

Controls and Special
Features: A New Concept

Transport controls have
international symbols, and no
restrictions on sequencing. You
can go from any transport mode to
any other mode without g going
through stop, and without waiting
for anything to slow down or speed
up. Furthermore, the ATR-100 has
dynamic braking that takes over in
the event of a power failure. This
machine always stops in a pro-
grammed manner, even without
power.

You won't stretch tape with
ATR-100, because it always checks
to make sure the tape is fully ten-
sioned before actuating the servos.

The power supply is heavy
duty and universal. No matter
where you take the machine, vou'll
be able to plug it in the wall.

All record, playback and
transport controls are located on a
compact, keyboard control panel
with LED indicators. It looks some-
what like a small calculator and

stows on either side of the machine.
Pick up record capability (PURC)
is standard equipment.

Speeds:
Select AnyTwo

Fvery ATR-100 is capable of
the four standard recording speeds—
3-3/4,7-1/2, 15 and 30 inches per
second. Y()u can select any pair,
adjacent or not, and change them
later if you wish.

And no matter what speeds
you select, you'll get a rewind and
fast forward capability of 2,400 feet
in just 60 seconds. That’s really
moving tape.

o e o
Specifications:
The Ultimate Measure

Complete, detailed perform-
ance specifications are contained in
our new AT R-100 brochure. Call
any Ampex sales office or your
nearest Ampex Distributor. You'll
sce why we say that this is the finest
audio recorder/reproducer ever
offered for sale.

AMPEX |

Ampex Corporation
Audio-Video Systems Division
401 Broadway, Redwood City,
California 94063. (415) 367-2011.



— 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
EQUIPMENT.
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Think of them as
your musical instruments.

The audience can't see you. But they can sure
hear you.

They don't know it, but they're depending on |ust
one person to get the music to them. Ang that guy
is you.

It's not something an amateur can do. K's an art.
And that's why Yamaha has designed 3 superb
mixing consoles with the qualities and range of
controls that the professional sound reinforcement
artist needs.

For instance, our exclusive 4 x4 matrix with level
controls gives you more exacting mastery over
your sound than the conventional method of
driving speaker amps directly from the tus
outputs.

Features like that are years away except on the
most expensive mixers. On the Yamahas, its
standard equipment. And so are transform=ar

: ‘
-~ u-.uﬂxiu'.; - -

S

isolatad inputs and outputs, dual echo send
busses an input leval attenuator that takes +4 dB
line level to —60 dB mike level in 11 steps, and 5-
frequ=ancy equalization.

Wwhather you choose the PM-1000-16, the
PM-1000-24 of the PM-10D0-32, Yamaha gives you
the flexibility you need to turn your job into an art.
And because they'ne designed from the ground
up to perform on the road, mo-e and more
professional sound men around the Urited States
and the world are cepending on Yamaha, night
after night, gig after gig.

If you’'ve never thought of your mixing console
as a musical instrument, we'd like to invite you to
stop by your Yamata dealer. Once you've
chec<ed out the operation manual and tested for
yours2if what the PM Seri2s can do, we t1ink you'll
come away a believer.

Box 6600, Buena Park, CA 20620

Crrele No. 104
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LA-3A

The LA-4 Compressor/Limiter is another great URE| performer.
It offers advanced IC design, added features, and a lower price.
The LA-4's new electroluminescent light source, the heart of its
patented Electro-Optical attenuator, is an L.E.D. which will not
change or deteriorate with age. Compression ratios are adjustable
from a soft, smooth 2:1 compression through super tight sounding
20:1 limiting. The natural sounding RMS gain control action makes
it ideal for professional recording and re-recording. Half rack size.
Priced under $350.00.

Available from your UREI dealer.

(™Y

COMPRESSOR/LIMITER

© RATIO O METER
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11922 Valerio Street No. Hollywood, California 91605 (213) 764-1500

Exclusive export agent: Gotham Export Corporation, New York
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LETTERS
and LATE NEWS

ARTS COUNCIL URGES COOPER
ATIVE EFFORT WITH PBS FOR IM
PROVLED TV SOUND

I'he National council on the Arts, has
recommended the National Endowment
for the Arts join the Public Broadcasting
Service in developing a new system for
delivering greatly improved network
television sound. The council urged man-
ufacturers, common carriers, broadcasters
and the Federal Communications Com-
mission to coopcerate in improving TV
audio both in the studio and in the home.

“Improvement of sound,” the Council
said, ‘is essential if the potential of
arts programming on television is to be
realized.”

The statement follows a May 15 meet-
ing during which Council members were
briefed by PBS officials on PBS’s new
Digital Audio for Television (DATE)
system. The system, in development at
PBS for several years, enables television
networks to distribute to TV stations up
to four channels of high-fidelity audio.

Buasic Description

The DATE system has two basic parts,
the analog-digitul-analog conversion sys-
tems and the modem. The ADA systems,
as their name implies, convert the analog
audio signals into digital form and at the
recetver bhack into audio. The modem
(modulator-demodulator) provides the
means to convey the digitally-encoded
audio along with the wdeo. A busic
block diagram is shown in Fig. 1, where it
can be seen that the system can provide
up to  four discrete audio channels.

s LR
aam L3 - ———
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Fig 1 Rlock diagram of the DATE system

The audio input channels are con-
verted into data by the analog-to-digital
converter. The data then modulates a
5.5-MHHz carrier within the modem. The
modem owtput is combined with video to
generate the baseband signal which is
fed into the long-haul transmission facili-
ties. At the receive point the subcarrier
and video are separated by filters. The
subcarrier s then fed into the receiver
modem where it is converted back into
data. The audio data is used to recreate
the original audio fed mto the system at
the transmit point.*




Using DATE, PBS Vice Chairman
Hartford N. Gunn, Jr., told the Council,
“we can take stereophonic high fidelity
sound from the studio, theatre or concert
hall and transmit it over most of the
present microwave circuits of the tele
phone company along with the picture or
video portion of the program. Our local
stations can receive these signals with
special equipment and thereby greatly
improve the sound transmitted to the
homes in their arca.”

Noting that at present, a system such
as DATE can not be activated because its
use is not permitted on telephone micro
wave circuits, Gunn said broadeasters
must be “willing and able 1o take the lead
and compel the distribution of
quality sound.”

high

*Excerped from the introduction to the
paper: DATE: A Digital Audio System
for TV, by R. Evans Welmore, Journal
of the SMPTE, Volume 83, March 1974.

CUNNINGHAM ANNOUNCED AS NEW
TECHNICAL DIRECTOR OF UNITED/
WESTERN/COAST RECORDERS

As announced by Milton T. (Bill) Put-
nam, President and Board Chairman of
the URC Companies, James (Jim) Cun
ningham has been appointed Director of
Technical Facilities of the recording
studios group.

Cunningham is a graduate of the Univ-
ersity of Michigan and Northwestern
University, and pioneered in the field of
stereo recording und broadcasting for
NBC. e had been Chief Engincer of
Universal Recording in Chicago during
the carly 1960’s. In 1967 he joined
Sound Market Recording in Chicago and
became Vice-President and Studio Man
ager.

Cunningham  has published many
papers in various technical journals, and
has innovated a number of recording
techniques in use today.

He was most recently Central Vice
President of the Audio Lngincering Soc-
iety, and served as a past officer of
NARAS in Chicago.

URC is also the parent company of
U.R.E.L, located in North Hollywood.
REORGINIZATION AT
ANNOUNCE EXCLUSIVE
DISTRIBUTION AGREEMENT

It was announced at the Los Angeles
AES Show that, effective May I, 1976,
Glenn  R. Phoenix has been clected
President of Westlake Audio, Inc. by its

WANTED: Immediate opening for ex

perienced maintenance person for
major lLos Angeles Studio. Salary
open. Replies  strictly  confidential.
Write:

P.O. Box 25369
Los Angeles, Ca. 90025

WLESTLAKE, |
ITARRISON |

The Return
Of ProfessionalismTo
8-Track Recording.

Scully’s 284B-8 doesn’t com-
promise on quality. It's the only
master recorder/reproducer of
its type that handles 14" reels at
speeds up to 30 ips. And when
you consider its other features,
you'll know that the 284B-8 is a
sound investment.

¢ Handles 1" tape on 10} "as
well as 14" reels

¢ Standard DC capstan servo
witn pitch control

® [nnovative low noise
electronics

® Motion direction sensing

Circle No. 196

® Dynamically operating
disc brakes

¢ Variable speed accessory with
L ED. speed read-out

Sales, service and replacement
parts are available from cver
200 dis*ributors worldwide.
Get the facts. Write, Telex or
phone:

®Scully| Metrotech

Division of D«ctaphone

475 Ellis Street
Mountain View, Calif. 94043
(415) 958-83890 T1.X 34-5524

Seullvund Mettiaech v tradematks ol Dictaphone Comporation. Bye. New Vork
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Studio Monitors

can be 15 years old - - -

even if bought last week!

NOW, for the first time, an engineering design approach exists
which combines loudspeaker components of the leading
American manufacturers. The result is an outstanding new
monitor system which sets new standards of professional
excellence and unparelleled system reliability.

Most present monitor systems utilize components desighed a
generation ago. Loudspeaker design technology has continued
to advance, but not equally with all manufacturers. If the
design changes in your monitor system have been limited to
“refinements’’ (new paint colors, new model numbers, new
cabinet styles, and higher prices), you owe it to yourself and
your clients to investigate

the New symbol of Precision Monitoring:

w

Monitor Standard

Significant Performance Advances include:

* a startling reduction in distortion,

* extended response, without harsh peaks,

* exceptionally smooth off-axis response,

* higher efficiency, up to 10 dB more output,
* new, higher reliability components.

Your golden ears can hear the difference!

Demo systems are available thru selected pro-audio equipment dealers.
Prices on complete systems start at $649 cach. Engineering data and
descriptive literature available via Reader Service Card.

PROFESSIONAL AUDIO SYSTEMS ENGINEERING, INC.

7330 LAUREL CANYON NO. HOLLYWOOD, CA. 91605

(213) 982-1141

R-e/lp 12
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Board of Directors. Glenn was previously
with the Mincom Division of the 3M
Company and joined Westlake soon after
its inception in 1971.

Paul Ford, prior President, has been
elevated to Chairman of the Board.
Westlake Audio, best known for its
world-wide turn key installations, uti-
lizes the latest and most progressive
design technology including the services
of its European consultant, Thomas L.
Ilidley. Examples are soon to be evident
in both Southern California and Georgia
where construction of new, multi-track
and multi-media facilities are underway.

The Company also plans to expand its
operation this summer in Nashville,
Tennessee. Jeff Segar, Westlake’s cor-
porate Vice-President, will direct this
operation.

In keeping with its tradition of pro-
viding the latest, state-of-the-art equip-
ment to the recording industry, Westlake
has also announced their appointment as
the exclusive United States distributor for
the Harrison Models 4032 and 3232
Master Recording Consoles. Sales and
service will be provided by their lLos
Angeles and Nashville offices.

Glenn Phoenix, President of Westlake
Audio, describes the Harrison Consoles
as ‘“‘the culmination of many years of
creative design, incorporating the quality,
functions and features our industry has
needed, but has never before had the
opportunity to truely experience’’.

Consoles have alrecady been delivered
in Los Angeles to Warner Bros. Records,
Kendun Recorders and United/Western
Recorders. Others have been installed in
American Studios .in Nashville, The
Sound Room in Philadelphia, Studio in
the Country in Bogalusa, with more
scheduled for summer delivery.

EVERYTHING AUDIO EXPANDS,
MOVES TO NEW QUARTERS

I:ffective on June 1, 1976 the new
address of the company is 7037 Laurel
Canyon Boulevard, North Hollywood,
CA 91605.

The new 6,000 square foot facility
has been constructed to include a com-
plete Everything Audio Control Room,
typical of those turn-key designs already
installed, as well as those in various
stages of design and construction. The
fully operational control room will af-
ford clients of the company the oppor-
tunity of a hands-on interface with a
wide spectrum of audio equipment
offered by the company.

Along with Everything Audio, its
sister company, Video Products Sales,
will also be housed at this location. The
corporation now boasts the ability to
interface audio and video on the pro-
fessional studio level.

New telephone numbers are: Every-
thing Audio (213) 982-6200. Video
Products Sales (213) 982-5600.
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When you stepped up from four tracks The el-tech 1616-25 recording

to eight, you knew sixteen wasn’; far console gives you all of this:

! off. And if you've been looking for e 16 Input Channels
someone to put it all together for you, » 16 Monitor/Cue Channels
consider it done. e 2 Cue Busses

¢ 2 Echo Busses
» 8 Mixing Busses and 8 Direct Outputs
* 96 Point Patch Bay
; ' e 5 Band — 15 Frequency EQ
. and luscious good looks.

) At $9775.00, what could be sweeter?

AVAILABLE EXCLUSIVELY THROUGH:

' THE EXPRESS SOUND CO. NASHYILLE STUDIO SYSTEMS
1833 NEWPORT BLVD. 16 MUSIC CIRCLE SOUTH 112 17TH STREET
COSTA MESA, CA. 92627 NASHYILLE, TENN. 37203 KNOXV LLE, TENN. 37916
[ (714) 645-8501 (615) 256-1650 (615) 526-55C9
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The affordable con
And, a cutting lathe as well -

Models 8056/8058/8068
Affordable Mixing Consoles

The time has come for the small and medium sized
recording studio to move into the Neve world of
performance, realiability and excellence! Three
brand new consoles, full Neve facilities, 16, 24 and
32 tracks, and starting in the low thirty thousand
dollar range. Experience mixing without
compromise, without client worries. with the

finest consoles Luilt anywhere. Experience the
flexible EQ, the mute type solo, the easy access full
size patch facilities. And delivery is generally less
than 90 days. Should your particular requirement
require a different console design, we can give you
the best selection offered by any manufacturer,
more than 20 standard desks starting around $8,000.
And custom desks, of course, small to large. Don’t
buy until you have checked us out. You’ll buy Neve.

Circle No. 109

System 5305
Reinforcement/Production Consoles

You need professional performance. And you need
ruggedness, reliability and confidence. We don’t
want you to think of our consoles as musical
instruments. Because they are not. Neve consoles
are built to exacting standards, no mass production,
no compromises in mechanical construction, nor in
the ability to fulfill an unusual application. With
System 5305 you get super smooth slide faders,

3 different channel amp/EQ modules to choose

from, four submasters with reduction to stereo,

echo and cue sends, and a list of options not
matched by competitors. Stands, table arrangements,
patching facilities, limiter/compressors, digital
timers, special filters and such. Stock consoles have
12 or 20 input channels. 24, 32 or 36 inputs can be
made to order, and the prices start around $14,000,
often with deliveries from stock. Whether your
application is sound reinforcement, four track
production, or 8/16 track mixdown, you owe it to
yourself to get the details on these new Neve Consoles.

Circle No. 110




1soles from NEVE. o
S computer assisted mixing.

NEVE/MSR
Disk Mastering System

The Disk Cutting business is demanding. Difficult

to compete in, both for you and for us. Neve realizes
this. We'll succeed by giving you unrivalled service.
Service that is flexible, understanding, helpful and
accessible. You'll succeed with the Neve/MSR
console/lathe combination. A proven system; price
competitive, reliable and with facilities no other
single manufacturer can match. A comfortable
sit-down console, stock or custom, with A/B
crossfade, Quad, super extensive EQ, total metering
and monitoring, with state of the art electrical
performance. A cutting lathe with a rumble free servo
controlled turntable, servo control of cutterhead
suspension, automatic groove compensation, and
utitizing the most advanced program electronics.
Get the details today. Let's see some competition!

Circle No. 111

NECAM
Computer Assisted Mixing

People tell us it was the hit of the show. The 54th
AES Convention in Los Angeles. The only
manufacturer confident enough to organize large
scale demonstrations of its computer assisted
mixing system. Nearly one thousand attendants
experienced NECAM in 16 scheduled
demonstrations. And, of course, it performed every
time. This advanced system, utilizing a mini
computer, core and floppy disc memory, and servo
driven faders, is the practical and reliable approach
to automation. Simple and instinctive to use, it

also provides studios with an advanced time

(and money) saving tape locator and cue search
facility. NECAM systems are currently being built
for several leading world studios. You need to know
NECAM. It's in your future.

Circle No. 112

Rupert Neve Incorporated, Berkshire Industrial Park, Bethel Connecticut 06801 Tel (203) 744-6230. Telex 969638

Rupert Neve Incorporated Suite 609 6255 Sunset Bivd . Hollywood Cali'ornia 90028 Tel (213} 465-4822

Rupert Neve of Canada, Ltd . 2717 Rena Road. Maiton Ontario L4T 3K1 Canada Tel. (416) 677-6611

Rupert Neve & Company Ltd.. Cambridge House. Melbourn. Royston Hert‘ordshire, SG8 6AU England Te! (0763, 60776
Rupert Neve GmbH 6100 Darmstadt Bismarckstrasse 114 West Germany Tel (06151) 81764

N Neve
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“TOTAL-SYSTEM™
EQUALIZATION AIDS

FULL-SPECTRUM 18dB
EVEL CONTROLS; LED's
for ZERO-GAIN and OVERLOAD
MONITORING; 1dB MARKINGS

Stundbafts

BPECTRAUM /BALANCED OCTAVE EQUALIZER
BRI RENMAL TWIN — ORAPHIC MOODEL TG 2208 - 800

14 OCTAVE PINK NOISE
INSTRUCTIONAL TEST
RECORD for OCTAVE-WIDE
ENVIRONMENTAL SET-UP

$G-2205-600 less case — $399.50

GUARANTEED SPECIFICATIONS

FREQUENCY RESPONSE: -0.25 dB 20 to 20,480 Hz

at zero setting.

THD: Less than .05% at 1 voit.

SIGNAL-TO-NOISE: Better than 90 dB.

INDIVIDUAL OCTAVE-CONTROL RANGE: Minimum

+12 dB (Typ. +14 dB), each octave centered at 30,

115(5) 36130H 240, 480, 960, 1920, 3840, 7680, and
z.

CIRCLE SERVICE CARD 1 OR WRITE TO:

SOUNDCRAFTSMEN

1721 NEWPORT CIRCLE, SANTA ANA, CA 92705
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a quad altematwe

This article
introduces a recording-through-
play back system that is design-

to allow the possibility of a vertical :
as well as a horizontal panorama of sounds, NS : /
This is accomplished by rotating the conventional IS

“surround” (|lm¢|m|)honu sound field 90 degrees towards the front of the
listening room. In practice. this means placing all four loudspeakers in
front of the listener, instead of surrounding him with the sound field.
There are two sets of loudspeakers in front of the listener, one set placed
near the cciling. and the other near the floor of the room. The “FyF
System’” is so-named in order to distinguizh this arrangement from con-
ventional quadraphonic loudspeaker placement geometries. The purpose
of this article is to introduce the coneepts behind the FyEF System with
enough “how-to™ information to allow interested readers to experiment
and. perhaps. to develop FyF System techniques of their own.

ol

Befo
G -
MQ"’/' ;’h " the Fyl System. it might be benef-

e e icial to first discuss the reasons why
5 previous attempts to market quad-

———

MARKETING CONSIDERATIONS
‘ore we delve into the technical considera-
tions and engineering parameters of

e 0

PrEfe=Fers

l@ o mplmnu records have not met with unqu-
DO oraee e 6@[, alified. unmiversal suceess. There have been any

number of suppositions proposed as to why
quad recordings haven’t sold as well as expected. There are those who sav
that it is because the qlmlll\ of music on these releases is lacking. Others
blame poor sales on the lac k of an international encode-decode ~Lm(lar(l
Perhaps, however. the answer lies within the pereeptual (alml)llltl(*~ of the
human apparatus. It scems a well established faet that cars are designed to
most accurately process frontal information. The ability to judge sounds
emanating from behind the listener is muceh less than the ability to correct-

Iv judge sounds arriving from the front. (continued overleaf)




One of the family

The DOS54 joins a distinguished
family of E-V dynamic microphones.
Including the very popular 635A, the
extended-range RESS, and the low-
noise RES0. The new DOS54 shares
many characteristics with our other
omnidirectional mikes, but its
differences can provide a very useful
alternative.

The runt

First, the DOS54 is slightly shorter
and slimmer than a 635A. The first
mike designed with the cable connec-
tor in mind. It's not tacked on. Looks
great for handheld use, and it’s easier
to tuck away in odd corners.

Truly full-range

Despite the miniaturization, the
DO54 boasts a response of 50 to
18,000 Hz + 3 dB. Which rivals some
very expensive competition and makes
it ideal for demanding close-in
instrumental pickups.

Full output

And the DOS54 puts out. With
fevel that matches the RESS, and a
dynamic element that won’t be over-
driven by enthusiastic horns, drums,
or close-up vocals.

Quietly reliable

Our internal shock protection
stops handling and cable noise with
the best of them. And our Acoustalloy
diaphragm is almost indestructible.
The DOS54 casily carns the same
unconditional protection against
malfunction as all our other Profess-
1onal Microphones.

So its got to be

tough.*
/ DOS54
. Omnidirectional
’ Dynamic, non-reflecting
= @ < fawn beige.
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DO54W, satin white.
$82.50 suggested
protfessional net.
Slightly higher

in Western states.

Add-on Flexibility

Of course the DO54 fits our 3/4”
microphone options, like the security
clamp (when you can’t control access
to the mike), a very neat stud mount
adapter with switch, a most effective
shock mount, and super Acoustifoam
windscreen.

In short (no pun intended) the
DO54 is aversatile new omnidirectional
dynamic in the best tradition of E-V.
Dependably delivering great sound
from a most modest package.

Get your toughest microphone
problems in hand...with this new
Electro-Voice DO54. Available now
from your helpful E-V professional
sound specialist.

*if o] t cl y reason (i e

Z

Eleclroloice

|tQﬂ company

Dept. 561RP, 674 Cecil Street

Buchanan, Michigan 49107 R i
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portantly, is responsible for album
production at Fyl Studios.

Most people find that high level sounds
coming from the rear are irritating and
distracting. In fact, a majority of people
become startled when they hear loud
sounds come from behind. Of course, it
is acceptable to use the startle factor as a
special effect on occasion but, 1o have an
almost continuous stream of loud sounds
arriving from the recar scemingly becomes
annoying to many people. An exception
to this situation would be the case of a
musician playing in [ront of his ampli-

fication system. In this instance. the
musician is not able to startle himsclf
because he is aware beforehand of the
sounds that will come forth from his

amplificr. This is analagous to the inabil-
ity to physically tickle yourself. Try to
tickle yourself. You may laugh at the
situation but you won't laugh from the
sensation, simply because you know be-
forchand where you will tickle yourself.
The tickle sensation is the result of vour
skin being startled in an unpredictable
tfashion by an outside agend; generally

this is most annoying. In a similar fash-
ion, your cars become annoyed when
they are tickled by too many sounds
from the rear. Often discussed, another
major stumbling block to mass market
acceptance of surround quadraphonics is
the reluctance of most people to arrange
their listening room to accommodate the
rear loudspeakers. The majority of people
it would seem, arc unwilling to place their
chairs and couches in the center of the
room so that the proper playback per-
spective is achieved.

Finally, and perhaps most important,
few pcople have been willing to spend the
extra money on a quadraphonic sound
system just to recover ambient invor-
mation. There is no convincing argument
as to why ambient information needs to
be reproduced from the rear at all. If the
music is properly recorded, it will gen-
erate its own ambient information and
any high-level ambient information from
rear loudspeakers may only serve to blur
the image in the front.

Does the above critique of the current
quadraphonic plight overmodulate your
aural well-being? Don’t despair. Consider
what follows a genuine choice! No longer
do you have to drive yourself crazy
trying to engineer and produce a music-
ally acceptable recording in a manner
contrary to your perceptual capabilities.
The FyF System can ameliorate the
current quadraphonic situation in such a
way that the above mentioned problems
will dissipate and pale into insignificance.

THE FyF
PHONY

SYSTENM OF QUADRA

First. the Fyl System is designed to
correspond with human perceptual abil-
itics so that the sensory receptors (your
cars) receive the maximum benefit from
four channels of information while min-

FIGURE 1: FyF control room monitoring environment.

imizing listener fatigue. We proposc that
the best location for the four information
channels is in front of th'e listener in the
FyF configuration. To gain a clearer in-
sight of the FyF System, we might sug:
gest that the reader take a piece of blank
typing paper and lay it horizontally on a
table in front of himself. At each corner
of the paper draw in a speaker system. In
the center of the paper draw a small
circle. The circle represents the listener.
This is the conventional way of listening
to a quadraphonic playback system. The
listener is surrounded by the loudspeak-
ers. Now lift the paper up so that the
paper is perpendicular to the tablctop.
Forget about the circle in the center of
the paper and visualize that the four loud-
speakers are now vertically arranged in
front of vou. By using a quad panner, it
is of course possible to place a sound
source anywhere you desire in the field in
front of you. If anyone wishes to com-
pare the FyF System to stereo (stereo
being defined as two channel horizontal
reproduction), a line should be drawn be-
tween the two bottom loudspeakers.
This line represents the narrow panning
ability of stereo. With stereo there is
only the possibility of horizontal motion.
The same situation applies to conven-
tional surround quadraphonic systems.
Expansion of the stereophonic ficld into
Top lLeft=Top Right and Bottom Left=
Bottom Right gives the ability to accur-
ately reproduce reality. Previous systems
can accurately reproduce sounds but not
the sounds’ placement in such a way that
the sound corresponds to physical place-
ment in any but a horizontal mode. The
FyF System, we think, allows the dupli
cation of audible-reality and physical-
placement-reality within a much broader
field or matrix than the narrow hori-
zontal field of stereo and surround quad-
raphonics, this is because the possibility

speakers at the top and bottom comprise the FyF System monitors.
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Superhearing is no longer reserved
for Supermen. We have developed a
system analogous to a microscope to
hear every loudspeaker component
and system we manufacture.

Listening at four inches from
the diaphragm of the Model 22
Compression Driver while under power
test (60 watts of pink noise for 5
minutes; 162dB S.P.L.) is an ear-opening
experience. So is listening at 20 Hz,
four and one half octaves below the
passband where the fundamental
output is well below the mechanical noise
of the moving system.

We listen to each production unit in these and other ways to insure
uniformity.

Superhearing was developed to assure that we would be an efficient,
reliable transducer manufacturer. You can expect state-of-the-art
performance at the lowest possible price from Spider/Peavey. Model 22,
at $85.00, is at your Peavey dealer now. The SP1, at $450.00, will arrive soon.

What we make today sounds like what we made yesterday.

O
VW
(\ A7
( il

SPIDER/PEAVEY BOX 2898 / MERIDIAN, MS. 3930
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of vertical placement and vertical motion
now exist.

The next important consideration is
the compatibility factor. The Fyl System
under discussion here is fully compatible
with traditional stereophonic and mon-
aural sources. When played back through
the bottom loudspeakers, traditional
stereophonic and monaural sources sound
exactly the same as if they were played
back through a conventional stereo
system. These same sources actually ap-
pear to be enhanced when played through
all four loudspeakers if proper left-right
balance is maintained. Results obtained
when conventional surround quadraphon-
ic records werc played through the FyF
System are described in the “Experi-
ments”’ section of this article.

It would scem that many more pcople
would be willing to place four loud-
spcakers in front of them in their listen-
ing room rather than in each corner of
the room. The listeners’ position in the
room is not necarly as critical as it is for
surround quadraphonic systems duc to
the fact that many more room modes and
resonances arc excited by surround quad-
raphonic ficlds thus making it more dif-
ficult to control the listening rooms’
acoustic properties. If the playback
equipment is set up for the I'yF System,
the furniture placement in the listening
room does not impose the decorative
hardships required by surround quad-

raphonic playback systems.

It must be kept in mind that the most
important consideration is the musical
experience itself. Without good music
running through the ecquipment, the
equipment is just so much junk. Accur-
ately reproducing and enhancing the
musical experience is what the FyF
System, and indeed all good sound
systems are all about FyF with the
system proposed here we believe that
(it is excitement that sells records).
Entircly new and exciting production
techniques are now available to interested
engineers and producers. No longer do
writers, musicians, producers, and engin-
cers have to spend hopeless hours trying
to figure out how to make sounds coming
from the rear sound exciting and musical.

FylF SYSTEM EXPERIMENTS

Figure 1 pictures some of the cquip-
ment assembled by Fyl Studios, Inc. in
one of its control rooms to obtain em-
pirical data for this article. There arc
three separate monitoring systems: quad-
raphonic, stereophonic, and monophonic.
The two pairs of small loudspcakers at
the top and the bottom comprise the FyF
monitors. The two large loudspeakers are
for monitoring sterco signals, A mon-
aural signal can be sent to any of the six
loudspeakers for evaluation. The bottom

NEW AUDIO SPECTRUM MONITOR!

/3 OCTAVE REAL TIME ANALYSIS MODEL 142

« PEAK READING = TWO MEMORIES: CUMULATIVE OR SAMPLE =

VARIABLE TIME CONSTANTS (04
DBEM = 10-20-30 DB DISPLAY RANGE = 40 HZ to 16 KHZ ON '

FEATURES

- 2 SEC.) = CALIBRATED IN

OCTAVE I1SO CENTERS = 11 x 28 LED ARRAY » BUILT-IN PINK
NOISE SOURCE » 312" x 8" DEEP RACK MOUNT.

« PROGRAM MATERIAL MONITORING = RECORDING AND MIX-
DOWN AMALYSIS = PORTABLE SYSTEM ADJUSTMENT = TAPE

EQUALIZATION AND

CALIBRATION =

TRANSMISSION LINE

EQUALIZATION = BEFORE-AFTER COMPARISONS = FREQUENCY
RESPONSE TESTING

Suggested
List Price $3200

ALSO: Active and passive equalizers ® Other real ime analysers

Dealer inguiries invited

Call or write today: WHITE INSTRUMENTS, INC.

0. BOX 628

512/892-0752 Austin, Texas 7B7GT
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loudspeakers of the FyF monitors are
also used to cvaluate sterco. All of the
loudspeakers are angled so that they
sound best and each loudspeaker is equal-
ized to the room for a flat frequency
response  through the usec of several
picces of test equipment including a
real-time analyzer.

CONTROIL ROOM PROCEDURL

Incoming signals from the recording
console are first evaluated on the large
stereo monitors for signal integrity and
musical quality. These signals can come
from another multi-track tape machine
and/or from live musicians. s soon as
the engineer is satisfied with the accuracy
of reproduction, the large sterco monitors
are switched off and the FyF monitors
are activated. The incoming signal is then
routed to a quad-panner which cnables
the signal to be sent to the appropriate
FyF monitor (s) in front of the listener.
Each signal is processed on its own quad
panner in a similar fashion until the
desired balance is obtained. If necessary,
signal conditioning (effects devices, eq,
reverb, ctc.) can be applied at this point
from the input module on the console.
When a suitable mix is achieved, the
signals arc recorded on a four-channel
tapec machine as illustrated in figure 2.
Track designation is standardized as
follows: Top Left is track 1, Top Right
is track 2, Bottom Left is track 3, and
Bottom Right is track 4. In order to
monitor the FyF System in sterco, a
switching network combines Top Left
and Bottom Left (tracks 1 and 3, res-
pectively) to sterco left and combines
Top Right and Bottom Right (tracks 2
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We added your inputs to ours.

The result is the Model 10B —a good thing made better.
Now there are peak reading LED indicators on each
input, chassis mounted %" phone jacks for added .
stability, and the echo busses can be used with : 8
the program busses for 8-out capability. l )

An 8-channel Monitor Mixdown Module (Model 116) is 1 !
now available optionally for direct interface. Each | \ 1a a
channel may be switched selectively to monitor buss or \ ‘
tape, and individual pan and gain controls are provided. \ @
Additionally, there is a split mono cue send (1 & 2), -
and an outboard automatic switching matrix.

When you want to expand the capabilities of the
Model 116, the Model 120 Input Cue/Solo Module allows ' T
you to mult the accessory send signals from up to \

12 inputs for a mix of tape cue and input cue on the
split mono cue buss. And you can solo any of 12 active
input channels.

The Model 10B is new. But it’s built with the same
design philosophy and integrity that has made the
Model 10 one of the most popular mixing consoles ever.
It’s a creative tool that gives you the practical
capabilities your imagination demands.

So if you have more talent than money, look into the W

Model 10B at your nearest TEAC Tascam Series dealer.
Just call toll free (800) 447-4700** for the name and
location of the one nearest you. **In Illinois,

call (800) 322-4400.

Model 120 Model 116
TASCAM SERIES
TEAC Corporation of America, 7733 Telegraph Rd.. Montebello, CA 906 $0

GTEAC 1976
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For rore information write Wayne Inouye, Tapco. 405 Howell Way. Edmonds. WA. 98020
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Natural Reverb
Under $400

The 4400 Reveberation
System gives you two channels
of great sounding, usable
revert. Reverb you can control,
reverb so natural it almost
goes unnot ced—and that’s
the idea.

Every piece of music has its
own persorality, and demands
its own kind of reverb.

To capture the exact flavor
demanded by a garticular
recording you must have
complete control over the
quality of the reverb. With the
4400's specially designed
four-band Reverberation
Equalizer you can tailor the
reverb quality to any music.
Or use it to create the illusion
of any kind of environment,
trom small bright rooms to
huge dull concert halls.

With the 4400 you get complete
control capability so you can
really use the reverb, without
ever having it sound phony

or contrived.

Versatility is designed into
the 4400 so it fits in any
situation. Use it with your
mixer's effects mixing system,
or run the signals straight
through adding just the right
amount of reverb with the
4400's built-in mixing
capatility.

V AutoPad" level controls. so
you can match the 4400 to
any other gear

vV Metered reverb drive levels
let you optimize system
performance at all times

V Bi-level peak sampling
circuits prevent reverb
overdrive

v Dual differential constant-
current drive circuitry for
that smooth. clean sound

V 4-band Reverberation
Equalizers give you complete
control

V Full size Accutronics Type-4
reverb tanks

V Input Mute switching lets
you evaluate the reverb
decay by itself

v $389.00
Suggested Resale Price

The 4400 has all the
functions you need for studio
recording. home recording,
professional sound reinforce-
ment or hi-fi use..And like
everything Tapco makes. the
4400 is built to withstand
the rigors of professional use,
day in and day out.

The 4400 Reverberation
System from Tapco. Naturally.

Tapco
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and 4, respectively) 1o stereo right.
This switching network does not inter-
fere with the signal path to the tape
machine but is simply part of the mon-
itoring system. The switching network
can also combine left and right stereo so
that a monaural signal can be sent to ecach
loudspeaker for evaluation. Thus, in the
above outlined monitoring system, there
exists the capability to make sure that
FyF System recordings are compatible
with stereo mixes and monaural mixes.

FyF PLAYBACK PROCEDURE

After a final four-channel mix is ob-
tained, the recording is auditioned both
in the control room and in a scparate
playback room. Figure 3 illustrates the
set-up of the monitoring system in the
playback room. Two loudspeakers are
mounted near the ceiling and two loud-
speakers are mounted near the floor. A
quadraphonic receiver is connected to the
loudspeakers and the receiver is fed by
either a four-channel tape deck or a turn-
table equipped with a cartridge suitable
for reproducing SQ, QS, and CD-4
records. The receiver also has built-in
facilities to decode $SQ, QS, and CD-4
records.

EMPIRICAL RESULTS

Most of the tests for this article were
conducted using a set of drums; however,
we were able to reproduce a vocalists’
voice from the top (head area), his guitar
from somewhere around his waist, and
his foot could be heard tapping on the
floor. Getting back to the drums, we
were able to reproduce the bass drum to-
wards the floor, the snare drum two feet
above the bass drum, the cymbals up in
the air, and the hi-hat up in the air to
the right of the snare drum. Depth of the
image was found to be primarily a func-
tion of microphone distance and signal
intensity. There was no difficulty at all
in distinguishing top images from bottom
images. There was also no noticeable
hole-in-the-middle effect. When the FyF
System was monitored in sterco, there
was no degradation of pan assignments.
The instruments fell into position exactly
as if they had been recorded in stereo
in the first place. The top and bottom
signals merely combined to form a con-
ventional stereo image. Similar results
werc obtained when the signals were
played back monaurally.

In the separate playback room, results
similar to those in the control room were
obtained. The major difference was that
the bottom loudspeakers were placed
closer to the floor which served to in-
crease the accuracy of the image. The
distance between loudspeakers was a little
greater than that of the control room
monitors. Listeners had no difficulties in
perceiving sounds emanating from cach of



the four loudspeakers. Vertical, hori-
zontal, and diagonal panning were also
very perceptible.

When stereo recordings were played
through the FyF System, the effect was a
pleasant enlargement of the normal stereo
experience. In order to play stereo re-
cordings through the FyF System, the
normal left and right signals were parall-
eled so that whatever was in the Bottom
Left loudspeaker also appeared in the
Top Left loudspeaker and whatever was
in the Bottom Right loudspeaker also
appeared in the Top Right loudspeaker.
Thus, it is possible to listen to stereo
through the top loudspeakers or the
bottom loudspcakers or both pairs of
loudspeakers. Most listencrs preferred the
sterco signal played back equally through
all four loudspeakers with proper left-
right separation. When only the front
channels of conventional quadraphonic
recordings werc played through the FyF
System, the results were the same as the
results from stereo recordings. When the
rear signals of a conventionally mixed
quadraphonic recording were properly
decoded and played through the top
loudspeakers and the front signals were
played through the bottom loudspeakers,
the image destabilized and shifted around
unpredictably. Conventionally mixed sur-
round quadraphonic recordings were not
judged to be stable enough to be con-
sidered accurate reproductions of the
source material when played back in a
vertical fashion. These recordings sound-
ed best only when the front channel in-
formation was played back through all
four loudspeakers in the same way that a
conventional stereo recording was played
back through all four speaker systems. If
the front channel information is well-
preserved, as it should be if it is stereo-
compatible, a surround quadraphonic
recording should sound the same as a
conventional sterco recording when the
front channel information is played back
through the FyF System. Our listening
tests confirmed this to be true in most

FIGURE 3: The FyF listening room
{studio) monitoring system.

cases.

It should now be evident that the FyF
System is truly compatible with all
commercially available recordings since
the FyF quadraphonic field can easily
collapse to form the traditional narrow
field of stereo or the point source of
mono. Our listening tests confirm that an
additional benefit of having all four loud-
speakers in front is that all four loud-
spcakers couple together to help the
system reproduce low frequency infor-
mation.

TOWARDS TIILE FUTURE

The FyF System opens up a number
of interesting arcas for rescarch. In the
near future we hope to design and run
several well controlled experiments to
supplement the informal tests run for
this article. Some questions that remain
unanswered arc: What miking techniques
are best suited for the FyF sound field?
What are the best ways to generate am-
bient information from four loudspeakers
in front of the listener? Which encod-
ing-decoding system (8Q, QS, or CD-4)
works best with the Fyl' System? What
kind of loudspeaker systems work best
with the FylF System? llow can digital
processing techniques be best applied to
FyF recordings? What provisions should
there be on recording consoles to facil-
itate I'yF System recordings? These ques-

tions and many more are being researched
at FyF Studios, Inc. In the meantime,
several album presentations are being de-
veloped and will be available to the public
in the near future. It is hoped that other
pecople will give the FyF System serious
thought and possibly contribute energies
to further development of the concepts
presented in this article. As my good
friend in the hinterlands says: *“What it
is is what it docs and what it does is what
it is; whatever a thing does do defines
what that thing is.”

I would like to express my apprecia-
tion to the following individuals for their
encouragement, time, and concern in this
project:

ERIC 1L
ords, Inc.

JOIIN POLLOZOLLO, Hinterlands

TIM PRITCHETT, Columbia Records

BEN MURRAY, Custom Sound of
Athens, Georgia

WADE MURDOCK, Dog

BROWN, Schoolkids’ Rec-

Additional Reading:

J. R. Ashley, ON TIE PSYCIIO-
ACOUSTIC BASIS FOR TwWO AND
FOUR CHANNEL I1OME MUSIC SYS-

TEMS preprint No. B-6, 53rd ‘AES’
Convention, Zurich, Switzerland 1976.
M. T. Putnam, THERE WILL BE A

SLIGHT DELAY
Number 2 1971.
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ForTape Heads
Head for TABER

At Taber you get precision work, quality results and low price...
unmatched by any other audio head manufacturer.

TABER professional audio heads are available in full track through
16 track configurations including %" 4 channel for your Ampex 440
series and Scully 280 series recorders.

TABER provides expert and prompt reconditioning service for all

audio head configurations.

Loaner assemblies are available.
For heads, head for Taber . . . the best source available.

Send for free brochure.

TABER
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Manufacturing & Ergineering Company
2081 Edison Ave. * San Leandro, Ca. 94577 * (415) 635-3831
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To hear...
perchance
to speak...

i

Ay there s the rub Or at least 1t
used to be
For now Beyer has come up
with a headphone/microphone
combination that's been
designed never to rub you the
wrong way
Created to meet the stringent
requirements c. the broadcast
industry. the Beyer DT 109 com-
bines a hypercardioid micro-
phone with wide. flat frequency
response and a two channel
high quality headphone that
offers the kind of performance
that has' made Beyer the over-
whelming choice of profes-
sionals the word over
Together they provide excel-
lent isolation from ambient
noise. superb intelligibility. unfet-
tered. hands-free operation and
unexampled comfort
Equally at home in the studio
or the field. the DT 109 15 built
to withstand the ngors of hard.
constant use And in the unlikely
eventany part s broken or
wears out. its modular con-
struction permits on-the-spot
replacement
As for the price. it won't rub
you the wrong way either. The
Beyer DT 109 only $95.00
Another innovation

from Beyer Dynamic,
the microphone people

Revox Corporation
155 Michael Drive
Syosset, N.Y. 11791
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... continuing the series of reports on
automated mixing philosophy and hardware . . .

QUAD-EIGHT's
“COMPUMIX IIT"

In 1972, when Quad-Eight introduced
automated mixdown to the recording
industry with the Compumix 1, the
reactions of working engineers and
producers could only be guessed at. The
system was, essentially, a trial balloon,
developed to determine whether auto-
mation was indeed *‘an idea whose time
had come’. For this reason, Compumix 1
was designed as an add-on for existing
consoles requiring no modifications or
rewiring, and was made as simple and
portable as possible, in the hope of gain-
ing maximum exposure and use.

The response to this first effort led to
the development of Compumix I, a
permanently installed console modifica-
tion which had the advantage of a bus-
organized control architecture to greatly
reduce the amount of wiring in the sys-
tem. Operationally, however, it differed
little from its predecessor. The two dom-
inant characteristics of both were a
straightforward sequential scan of the
console, with the setting of every control
recorded during every scan, and the use
of the master audio tape as the medium
for storing the automation data.

As is now well known, the first char-
acteristic limits the number of functions
that may be automated duec to the nec-
essity of repeatedly storing redundant
data from the majority of controls that
are seldom if ever changed during a mix.
This approach results in unacceptably
long scan times when many functions on
large consoles are to be automated, and
for this reason both Compumix I and Il
were intentionally limited to control of
only the faders.

The second characteristic (storing data
on the audio tape) produces the irritating
phenomenon of control lag buildup,
wherein successive update passes accumu-
late increasing control time delays due to
the nonzero time required for the de-
codefencode cycle. Furthermore, the in-
evitable minor tape dropouts necessitate
elaborate data encoding methods to
make the system reasonably error-free.

With the increased availability and
decreased cost of digital microprocessors
and associated peripherals, it has recently
become feasible to implement software-
controlled automation systems, with
none of the above drawbacks and the
potential for hitherto undreamed-of flexi-
bility and sophistication. The possibility
of instantly *‘reconfiguring”’ an auto-
mation system by the simple process of
changing the control program is a power-
ful one indeed, and will no doubt keep
hardware manufacturers busy for years to
come exploring its implications.

The immediate problem, however, is
how to make useful improvements in the
design and operation of existing auto-
mation systems, without violating certain
constraints (some of which have come
into focus only in the course of using the
previous generation of equipment). The
most significant of these constraints
appear to be:

1. Familiarity. It is essential that an
automation-assisted system look, feel,
and operate like a conventional manual
console insofar as this is possible. ldeally,
the user should hardly be conscious of
its presence. Distractions should be held
to a minimum, and above all, the temp-
tation to create 2001-style panels replete
with banks of lights and buttons labeled

... the 'C3' CRT terminal shown

displaying fader positions . . .



Five monitors. One sound. Five JBL studio monitors.
You could record with any one, play back on any other,
and take your pick amorg the rest for mixing or mastering.
The only differences are acoustic output, size and cost)
No matter what size your studio is, you can cross refer-
ence with any other studio using JBL's.

But reading isn’t knowing for sure. Come listen to
one. Or two. Or five.

JBL Studio Monitors from $S20O3 to $1596

James B. Lansing Sound, Inc./Professional Division /3249 Casitas Avenue/Los Angeles S0039.

Circle No. 120



in esoteric computerese must be resisted.
In short, a mixer should not have to learn
the art all over again.

Conceivably, overwhelming techno-

logical imperatives could someday arise
that would dictate a revised approach to

MAIN SYSTEM DATA BUS

1 1

console layout, but such propositions
today must be considered speculative
and the thorny problem of standard-
ization remains to be dealt with.

2. Dependability. In a well-designed
automation system, the weakest link will
always be the data storage medium.
From this standpoint, audio tape is the
least desirable, since audio recorders
were never intended for digital data.
Auxiliary digital tape cartridge units
specify an error rate of typically 1 in 107
bits, a usable reliability figure but some
100 times worse than the Schugart dis-
kette used in third generation Quad-Eight
systems. Further, the disk’s high speed
read and write capability allows most
errors to be recovered by re-reading the
data onc or more times before it is actual-
ly needed by the system. With this
technique, the bit error rate can be re-
duced to an insignificant t in 10'?, which
for practical purposes is error-free.

3. Utility. This criterion is the lcast
well-defined of the three, but is certainly
no less important. In a negative sense, it
may be defined as a frcedom from “‘bugs”
and restrictive limitations. The positive
side of this coin should be the inclusion
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COMPUMIX T HARDWARE ORGANI{ZATION

of an abundance of convenience features
which are easy to learn and use, and
which make mixing easier or faster or
more precise. IHere, it is felt, is wherc
automation remains to make its greatest
strides.

COMPUMIX HI SYSTEM DESIGN

The Quad-Eight Compumix III (or
“C3") system consists of four principal
components: the console itself, the C3
processor (equipped with a small array of
pushbuttons for calling up various utility

functions), a dual disk drive containing
the “master” and “work’’ data disks, and
a color video display terminal and key-
board. The CR’l" terminal, a unique fea-
ture of C3, is included not only for con-
venicnce in sending written messages be-
tween the processor and the operator,
but also for its extreme graphic display
flexibility. The terminal contains its own
microprocessor, which is programmed to
control the display of fader positions,
cqualizer curves, audio levels, real or
elapsed time, ctc. It has the advantage of
being complectely silent in operation and

The New Price/Performance Reverb Leader:

[ ORBEAN PARABCLNG

Introducing the new dual channel Orban/Parasound
Spring Reverb. The new 111B retains all of the electri-
cal features of its popular single-channel predecessor
and augments them with a new bass control and “quasi-
parametric” midrange control. The new midrange
equalizer permits stepless adjustment of its +12 dB
equalization range, as well as continuously variable
center-frequency and bandwidth. This equalization
flexibility is unparallelled in the low-cost reverb field and
effectively complements the simple equalizers usually
found on low-cost mixers and consoles.

Included in the new package is our unique “floating
threshold limiter” which minimizes *‘spring twang” and
provides absolute protection from overload. And our
highly-respected electronics provides a bright, super-
clean sound with the best signal-to-noise in the spring
reverb field. Most remarkably, the two-channel 111B

costs exactly as much as our single channel model. The
only thing you give up is the flexibility of our dual-
chassis construction —now the spring is mounted with
the electronics.

At $695 for two channels, the 111B provides the
quality alternative to the cheaper, consumer-quality re-
verbs on the market. With industrial-quality construc-
tion, line-level balanced outputs, compact size, and
smooth, four-spring {per channel) sound, the 111B is
the ideal choice for the user with space and/or budget
limitations. And as always, you can count on Orban/
Parasound’s reliability and prompt service. For more
information on the new 111B, see your local Orban/
Parasound distributor, or contact

orban/parasound

680 Beach St.. San Francisco. CA. 94109 {415) 673-4544
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the ability to present a wide variety of information in a for-
mat that can be obsorbed at a glance.

Figure 1 gives a somewhat more detailed picture of the
layout of Compumix III. Like most microprocessor systems,
the various components in C3 are tied together by a common
data bus, which is time-shared on a priority basis. All data
exchanges between all components take place via the bus,
which services the following subsystems in addition to the
microprocessor (MPU):

— The control program storage, which consists of ROM
(read-only memory) to prevent accidental erasure or modi-
fication.

— Random access memory (RAM), used for the storage of
temporary or changeable data.

— The disk 1/O interface, which allows the disk to read data
out of or into the RAM without constant attention from the
microprocessor, via a Direct Memory Access feature.

— The console interface, which converts control settings
into digital data capable of being processed by the system, and
vice versa.

— The front pancl interface, servicing the indicators and
controls on the C3 control panel.

— The display interface, which allows communication from
keyboard to processor and from processor to CRT.

— The tape control interface, which enables the system to
stop, start, and rewind or fast forward the master tape.

— The SMPTE time code decoder, which supplies signals to
synchronize the cntire system with the audio master tape.

This last feature, the SMPTE time code decoder, is the key
to the operation of the disk-based C3 system, since it allows
absolute synchronization between console control signals and
the audio signals at all times.

SMPTE code is a television industry standard digital code
formatted in minutes, seconds, and TV *“frames” (which occur
at the rate of 30 per second, or one every 33.3 milliseconds).
Using a special Quad-Eight encoding technique designed to
ensure reliability, this code is recorded on one track of the
audio master tape - - either during initial music tracking, be-
fore mixdown, or during the first trial mix. Since the SMPTE
code requires an audio bandwidth of less than 3 kllz, the
possibility of leakage onto adjacent tracks is greatly reduced.
In addition, 60 Iz subtone pulses are mixed with the time
code when it is recorded. These can be read at high tape speeds
and allow automatic tape positioning in the fast wind mode.

Once the time code is recorded on the master tape, all
further system timing is derived directly from it.

Each “frame” in the code causes an interrupt signal to the
microprocessor to be generated, triggering a complex sequence
of events. The processor first updates its internal clocks, then
checks the highest priority task, which is the disk service rou-
tine. After any pending disk 1/O operations have been handled,
the keyboard/display terminal is then similarly serviced. Next
the channel service routine is activated, a program that scans
the console comparing the settings of all controls with the set-
tings recorded during the last pass of the tape. As changes are
found, they are entered in memory for later saving on the disk.
After either all changes have been noted, or half the available
frame time has elapsed, the processor switches over and begins
memorizing settings of controls that have not changed since
the previous frame (these are necessary to allow full console
status to be recovered if the tape is started in the middle).

... the 'C3°
SCHUGART
diskette component.

Are you sure what the
crossover point for

your next installation
should be?

If not...
you might think

about including a
Crown VFX-2
in your tool kit.

-

This unique, dual-channel unit

has continuously variable filters. With

it you can "fine-tune” the crossover

point in any sound reinforcement system.

As a temporary test rig, the VFX-2 in-

stalls quickly. You can diagnose crossover

problems in existing systems, no matter how
old or new, and prescribe a solution.

For permanent installation, you’ll find
that the VFX-2 costs /ess than many fixed
filters, and provides other advantages. For
one, a 15dB gain that eliminates the need
for input transformers. An 18dB per octave
rolloff that's sharp by any standard. Cross-
over points can easily be changed to suit
different performances. The VFX-2 also
works as a bandpass filter, or for tri-amping
a mono system.

Hum and noise 113dB below rated out-
put (IHF), IM distortion less than 0.01%, 19
inch rack mount.

Try a VFX-2 on your next installation.
Be sure.

When listening

becomes an art, g C ro w n

Box 1000, Elkhart IN 46514
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PROFESSIONAL
MIXING
CONSOLES

For the Price of

A RECORDING CONSOLE

A SOUND CONSOLE FOR THE ROAD
* A MIXDOWN CONSOLE

* A SOUND 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.

Once a full frame of data has been acquired, the processor
returns to its low priority “background” duties until the next
frame interrupt occurs. Using this interrupt method, a single-
processor system can service approximately 60 console modules
per frame. Only when there are an extremely large number of
changes will any data be “*held over” until the next frame. Thus
virtually all control changes will be recorded within 33 milli-
seconds or less.

This data from the console is not immediately recorded on
the disk. Instead, it is accumulated in a “‘buffer’ area in main
memory for approximately | second (actually 32 frames), then
block-transferred to disk. Similarly, data is read from the disk
in 1 second blocks: however, due to the predefined disk storage
allocation format, the processor can quickly locate the data for
any given frame, given only the frame’s unique SMPTE time
code.

Note that in the operating mode just discussed, console data
is read from a specified disk file, updated, then rewritten in
the same arca of the same file. This need not be the case, how-
ever; by entering the appropriate commands on the keyboard
the user can instruct the system to create a brand new output
file on a different area of the disk. This new file will contain the
information from the previous mix, plus whatever changes were
entered during the last pass of the tape.

This capability allows a rough mix to be recorded on the
“master” disk, then several variations of it to be stored on the
“work” disk and compared with the original. At this point,
C3’s sophisticated editing facilities may be called into play. By
noting the starting and ending SMPTE times of the best sections
of each of the several trial mixes, a **cue sheet’ can be develop-
ed specifying how the final mix should be pieced together. This
cue sheet is then typed in on the display keyboard, and the
“Audition” button pressed. C3 rewinds the master tape to the
start of the selection, and plays back, switching the console
settings back and forth between *‘takes”, exactly as specified on
the cue sheet.

Once the mixer is satisfied with the assembled mix, the
“*Copy Audition” button may be pressed, which causes the final
mix to be recorded in a single continuous disk file on the master
disk. The master disk may then be removed and slipped into the
storage box with the master tape; additionally, a safety copy of
the mixing data can be created with the "Copy Disk’ button.

Both the master and work disks contain enough storage for
over 20 minutes of mixing - - longer than most album sides (if
necessary, a long program may be contained on two disks).
Fach disk may contain up to 8 different files of mixing data,
each with its own unique name and a revision number which is
automatically incremented by the system each time the file is
rewritten (updated). These names may be examined and/or
modified at will on the CRT terminal with the aid of the disk
directory maintenance pushbuttons.

R-e/p 28

"Circle No. 123

Mention has been made of the system’s automatic tape re-
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wind. In fact, storage is allocated tor up
to eight mark points on the tape, which
may be automatically located on demand,
using the “Cue forward to next mark”,
*Cue back to last mark”™, and “Cue to
mark no. n” functions. C3 will fast wind
to within two seconds of the desired spot
on the tape, then switch to “*play” to find
the exact SMPTE frame requested.

OTHER FEATURES

Background Processing. As shown in
Fig. 2, the C3 processor has a variety of
low priority tasks to execute when not
performing the interrupt service function.
These include the various utility fun-
ctions (called up either by a front-panel
pushbutton or as needed by C3) such as
tape handling, disk file “housekeeping”,
ctc, plus the routines which acquire and
format data to be displayed on the CRT.

Dedicated Console MPU’s. When ex-
tremely large consoles are to be auto-
mated, it is possible to use an indepen-
dent microprocessor solely to handle the
console channel service portion of the
interrupt task (see Fig. 2). This technique
more than doubles capacity, and accom-
modates consoles of well over 100 mod-
ules.

Tape Storage Systems. Like its pre-
decessors, Compumix Il can function
without the use of data disks, by re
cording the console data directly on the
audio tape instead of the SMPTE time
code. In this mode, the addresses and
scttings of the console controls are con-
verted to a special high reliability code
and written on the tape as they are pick-
ed up from the console. The data formats
are quite different for tape and disk, but
a C3 translating program can convert
back and forth between them when
required.

“Working Master" Capability. When it
is desired to avoid wear on a master tape
during long mixing sessions, a “‘working
copy” of the multi-track tape can be
used. For the final mixdown, the same
data disk generated with the working
master will duplicate the control fun-
ctions cxactly on the original, since both
versions contain the same time code.

CONCLUSION

Quad-Light's Compumix III represents
the latest ecffort to implement auto
mation-assisted mixing using the three
criteria of Familiarity, dependability, and
Utility stated at the outset of this dis-
cussion. One particularly attractive fea-
ture of C3 is its “‘open-ended’ capability
for future refinement, a consequence of a
flexible architecture and software con-
trol. It is expected that eventually fea-
tures will be added to the system that
have not even been conceived yet - - an
exciting prospect for audio engineers and
mixers.

New Stereo Delta =T

Give it your
tlwz vof:'als

Now relax, playfully invite your muse, and transform these tracks,

| adding body, stereo perspective, flanging, and & host of other time-base ef-
fects. Since Lexicon introduced digital delay over six years ago, most studios
have come to depend on it at least for doubling and slap. Now, the stereo
1C2-S with the new VCO module* produces many other effects, including
more natural double tracking, flanging, vibrato, time delay panning, extreme
pitch modulation, and signal transformation for special effects. Of course,
you can also use the two channels for completely independent orocessing.

The Lexicon Delta-T has earned an enviable reputation for its 90
dB dynamic range, impeccable audio guality, high reliability, and functional
modularity. All this is retained in the new 102-S, while two channel operation,
finer delay steps (3 ms), and the VCO have been added. And the 1025 is
economical. Its totally modular construction allows you to start with a bare
bones mono system and expand later as needs and tudget grow. We'll help
you define the configuration you need to get started. Call or write Lexicon
for further information.

Write on your letterhead for AN-3, Studio -
Applications of Time Delay. A 30-minute ¢emo X|‘ :on
tape is also available for $1 in cassette, or $5 on

7 1/2 ips/2 track tape. 60 Turner Street

*The new VCO module also fits any 102-B or C Waltham, Massachusetts 02154
mainframe to enhance its time-base signal processing capability (617) 891-6790
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Cardiaid
Micraphone

Top performers depend
on AKG microphones.
They know the sound
they getis the sound
they want.

Professional performers will tell you
that a microphone is like a musical
instrument . . . a valuable tool that
must respond predictably to your
demands. They'll tell you, too, to
select your microphone with the
same care that you'd use in select-
ing a musical instrument.

Many professional people prefer
AKG microphones . . . and for many
reasons. Take our D-1000E cardi-
oid, for instance. Its built-in flexi-
bility allows a variety of options for
a more '‘personal’’ sound in record-
ing and live performance situations.
The D-1000E’s Bass-Medium-Sharp
equalization switch says that the
sound you get is the sound you
want ... even in acoustically poor
environments.

Or consider the D-120E cardioid, a
rugged, high-quality microphone
that's designed for the roughest,
toughest handling you can give it.
It's ideal for rock and contemporary
music, recording and “live.”

Your AKG dealer can show you a
wide variety of AKG microphones,
each designed to your personal
taste and particular budget. Visit
him today. And watch for AKG's
Informative Guide to Microphone
Selection and Application. It's avail-
able soon and yours for the asking!
At selected dealers everywhere.

HEADPHONES
PHONO CARTRIDGES
MICROPHONES

AKG ACOUSTICS

PHILIPS AUDIO VIDEO SYSTEMS CORP.

Audio Division. 91 McKee Drive
Mahwah. New Jersey 07430 (201) 529-5900
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Understanding . . .

Magnetic Tape
PERFORMANCE SPECIFICATIONS

by
Peter Butt

It wasn’t so very long ago that those
spec sheets that came along with record-
ing tape evaluation samples were fairly
simple lists of numbers that conveyed
their meanings in a very succinct way.
They were nice and neat. Unexciting.
Comfortable. No pictures at all, unless we
count a possible photo of a reel of the
product included somewhere near the be-
ginning of the sheet. Recording tape was
such a simple matter in those days. Only
the inclusion of a page or two of explain-
atory notes set in type befitting the
archetypical life insurance policy could
possibly mar the serenity presented up
front.

One of the sub-corollaries of Murphy's
L.aw states that nothing is as simple as it
appears to be. The practice of summariz-
ing the properties of a magnetic tape in
one or two tabulations of figures tends to
minimize the fact that a number of con-
flicting properties and requirements must
be optimized in some way to yield an
acceptable tape performance compromist.
Upon closer examination, one might
conclude that tape, having the properties
it has, within the tolerances necessary for
the production of reasonable quality
recordings, may be impossible to manu-
facture. Murphy scems to have scored
another cosmic truth.

Some of the mystery surrounding the
performance properties of magnetic tape
began to part a couple of years ago when
3M introduced its 250, high output
mastering tape. The 250 spec sheet adop-
ted a format for data presentation re-
sembling the approach used by European
tape manufacturers for years. This general
direction has been continued by 3M in its
data presentations describing its other
magnetic tape products. Other manu-

facturers of professional recording tapes
have similarly taken the cause to heart,
Magnetic tape data sheets exhibiting
those tall, skinny graphs with undulating
curves are now commonplace on bhoth
sides of the Atlantic.

The basis for the new data presen-
tation format is the Deutsche Industrie
Normen (DIN). This is the German stan-
dard for measurement of the mechanical
and electro-magnetic properties of record-
ing tape that has been the standard for
European specifications for years. It has
the advantage of permitting fairly direct
comparison of manufacturers’ stated per-
formance characteristics without the need
for the prospective buyer to re-verify the
measurements for himself. The use of a
common method for performing the
measurements as well as a common
format for their statement has definite
advantages whether one agrees with the
tests themselves or not.

Granting that any move toward stand-
ardization of performance specifications
is a step in the direction of enlightened
consumerism, it may be well to look the
horse closely in the mouth before formal
declaration of the millenium. The age of
darkness is so recently passed from us
that there may yet linger a shadow of un-
certainty among the body technic.

UNITS

A cursory glance over the data sum-
maries for the four major marketers of
professional mastering tapes in this
country reveals that all are evidently not
in as close accord as we might have led
ourselves to believe. There is the basic
question of uniformity of units used for
statement of the properties.



Introducing a new formula
for successful recordings.

cA,mon. RECORy,
A\
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THE NEW Q19
MASTERING TAPE.

At any demanding recording session thare is no room  FORMULA 19 - Cons stent and Reliable

for any error. That's why the NEW Q12 Mastering - Compatible + Higk Output « Excellent Hecdroom
Tape is used at Capitol Records’ stucios We are the  + Low Print-Througt + Dro>-Out Free + Cushion-aire™
only studio tape manutacturer in the United States that Backcoating « Splice Adhesion

also operates a major studio. Therefore, we know These features c-e just a few of the many reasons

what is required in a quality mastering tape, and we  why studios are using FORMULA 19. It is the most
have designed and manufactured FORMULA 19 from  sophisticated maste-ing tcpe we've ever developed.
a user's viewpoint. Try it. . . and discovar the new formula for success.

AUDIOTAPE® A PROFESS ONAL PRODUCT MANUFACTURED BY THE SAAE PEOPLE WHO MAKE
AUDIODISCS® AUDIOFILM™ AUCIC3AK® BROADCAST CARTRIDGES, AND THE LEARNING TAFE™ BY CAPITOL

s
ey BY CAPITCL

M CAPITOL MAGNETIC FROCUCTS A DIVISION OF CAPITOL RECORDS, INC. 1750 NORTH VINE ST ET, LOS ANGELES. CAUFORNIA 90028
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Quincy
Jones...

demands quality

AURATONES

Photographed ot RECORD PLANT, Los Angeles, CA

... I mix with AURATONE® 5C Super-
Sound-Cubes® the little powerhouse
speakers. They tell me exactly what

will be in the grooves. You hear it all
with AURATONE* "'

Join "Q" and
other seasoned
music world
pros, top record
company
executives,
engineers, producers, and art-
ists who lay it on the line with
AURATONE®.

Durability, flat full-range re-
sponse, amazing power han-

dling, and
portability
have made

AURATONE®
5C's the Record

Industry's
favorite
"mixdown monitors,"”.. .for
comparison and final mixes, au-
ditioning, remotes, and reference
standard speakers.

=

y

See your Dealer or order Factory
Direct (30-day return privilege,
one year guarantee). $49.95 per
pair. Shipping and handling add:
U.S.: $3.00 pair, Foreign: $7.50
pair. Calif. res. add sales tax.

Mail to: AURATONE PRODUCTS
P.O. Box 580-C4 Del Mor, Co. 92014

Ship  pair 5 C's. Amount Enclosed $

Name (Please print} Job Title Date
Shipping Address

City State Zip

[7] Please send additional information.
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This matter of units should be a sen-
sitive point for past or present students
of physics among the readership. Electro-
magnetic properties of materials have
been expressed in terms of centimeter-
gram-sccond electro-magnetic units (cgs-
emu) and in meter-kilogram-second units
(mks). The latter system of units has been
standardized by international agreement
since 1960 and is widely known as the
Systeme Internationale, Giorgi, or SI
system of units." Conversion of units
from the somewhat inaccurately-based
cgs-emu to the SI units can be a rather
sticky wicket.? The conversion factors
are not always simple magnitudes of ten
but frequently incorporate pi or its re-
ciprocal. It’s bad enough where only
results arc to be converted from one
system to the other. The chore assumes
enormous proportions if a detailed math-
ematical derivation is to be converted.
The units in each system have different
names for the same physical properties.
Keeping track of Maxwells versus Webers,
Gauss  versus  Teslas, Gilberts versus
Ampere-turns, and Oersteds versus Am-
pere-turns per meter contributes to con-
fusion at an elementary level that com-
plicates understanding of information of
direct utility.

Agfa has taken the trouble to state its
PEM 468 performance figures in both
cgs and SI units. Ampex and Capitol
follow this generally, but revert to the
cgs system for statement of the coer-
civity and retentivity of their respective
400 series and Q 19 tapes. 3M retains the
cgs system completely, making com-
parison with its counterparts much more
difficult than it need be.

Coercivity gives a rough measure of
the required optimum bias level a tape
requires. Retentivity tends to indicate
the maximum magnetic flux that can be
retained by a tape after the magnetic flux
induction has been removed. llow well
these maximum values relate to the actual
recording performance of the tape de-
pends upon how skillful the manufacturer
is in managing his manufacturing pro-
cesses and optimizing conflicting para-
meters.

TIE GRAPIIS

Tape performance is a very compli-
cated matter. The many aspects of it
comprise a highly dynamic, multi-dimen-
sional picture that changes considerably
as a function of variations of the bias
drive level, recorded signal wavelength,
record head gap, bias signal spectral pur-
ity, and coating properties. Acquiring a
manageable mental picture of all these

simultaneous interactions is not at all
casy. llence the motivation for this
article.

Because of the complexity of the be-
havior of any magnetic tape and the fact
that most people are not in a position to
treat electro-magnetic phenomenae and

properties of materials with the same
familiarity typical of discussions of foot-
ball scores, it might be worthwhile to
examine the matter more closely.

FFor a given tape machine, at a given
speed, variation of the bias drive level will
cause the change of tape properties very
significantly. This is true to such an ex-
tent that the bias drive is the primary
causitive force in tape performance. For
this reason, the bias drive level is shown
as the horizontal axis of the familiar
skinny charts. The vertical axis shows the
magnitude of remanent magnetic flux
observed by the reproducing head for the
range of recording bias drive levels shown
horizontally. The implication of this
choice of axes is that all of the properties
plotted on the vertical axis are dependant
upon the quantity shown on the horizon-
tal axis. The quantity plotted horizontal-
ly is referred to as the ‘‘independant”
variable while the vertically-plotted axis is
called the ‘‘dependant” variable. This
assignment of axes is a widely accepted
convention for the display of math-
ematical and physical functions.

The vertical axis is most generally
graduated in deciBel increments to cover
the wide dynamic range that remanent
tape fluxes exhibit. The zero reference
level taken for this deciBel scale is some
level close to what would be considered a
reasonable operating level for the tape
being represented. The choice of this
level is not universal among manufac-
turers. Agfa, Capitol, and 3M have chosen
the DIN reference level of 320 nano-
Webers per meter while Ampex uses 260.
The difference amounts to about 1.80dB.
FFailure to take this difference into
account will tend to make Ampex resi-
dual noise, modulation noise, and print-
ing performance look worse than that of
its counterparts while showing appar-
ently superior performance in the areas of
distortion and maximum remanent mag-
netic flux.

The information presented on the
graphical plot is affected in still more
subtle ways by the mecasurement tech-
niques employed to generate the data.
The DIN standard 45 512 dated Feb-
ruary, 1972 defines the methods to be
used in presentation of performance
data in fairly strict terms. It appears that
there is no general policy among Amer-
ican tape manufacturers to adhere strictly
to the DIN standards. A close reading of
the explainations of details contained in
the respective data sheet notes is nec-
essary to retain a perspective on the ap-
plicability of comparisons of the infor-
mation presented. The large print giveth
and the fine print taketh away.

THE DIN STANDARD

The latest modifications of the DIN
standards applicable to magnetic tape
performance measurements were made in
February, 1972. Translations of the
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his product. These test conditions selec-
ted may differ from the conditions en-
countered in normal usage sufficiently
to make extrapolation of test perfor-
mance to application a highly intuitive
matter.

Our earlier inspection of the explain-
atory notes sections of our data sheets
have shown that for all the similarities in
outward appearances, there are basic dif-
ferences between measurements that
make direct comparison between data
summaries and curves more difficult than
we would like. What is needed is a set of
general rules that can guide our expec-
tations of a given tape’s performance
when applied in a reallife situation.

This is not an impossible goal. Al-
though precise prediction of tape perfor-
mance test results in one situation,
based upon results obtained under other
conditions, probably not possible at
this time, we may be able to develop a
few rules of thumb that can lead our ex-
pectations in the proper direction. One
of the more apparent differences in
measurement conditions between manu-
facturers is the width of the recorded
track used. Track widths vary from 6.3
mm (0.248 inches) to 2 mm (0.080
inches) to 1.8 mm (0.070 inches). As
we’re all aware, this variance in track
width has a very important effect on the
signal-to-noise ratio of the signal channel.
Agfa has given most prominent recogni-
tion of this fact in the form of a curve
that permits interpolation of S/N ratios
for track widths other than that speci-
fically used for the PEM 468 data. A
formula that will yield fairly accurate
values for the variance of the signal-to-
noise ratio with track width is given
here:

N=10log o W
W2

where: W1 is the reference track

width
W2 is the track width of
interest

N is the number of deci-
Bels to be added to the

reference S/N ratio to
arrive at the S/N of in-
terest

It is important for the reader to under-
stand that the noise contribution of the
electronics is not taken into account in
the expression. The tape speeds for the
two cases are, of course, presumed to be
the same.

As for the matter of bias data, that
gets a little more complicated. Dependent
as it is upon the dimension of the record-
ing head gap, there is no way to accur-
ately determine biasing behavior from
one test case to another by purely theore-
tical means. There have been attempts to
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predict this but none seem to have been
generally successful and most attempts
require rather massive computational cap-
ability to be used in any event. The gen-
eral rule is that the bias current versus
remanent flux sensitivity peak assumes
a sharper characteristic as the record head
gap dimension decreases. Also, the rel-
ative peaks at medium and short wave-
lengths tend to diverge as the record gap
becomes narrower. The sensitivity peak
also becomes sharper, for a given record
head gap dimension, as the recorded
wavelength decreases.

An illustration of this effect is given
in the Ampex 406/407/456 data sheets,
numbered T1205-5-75 and T1167-5-74,
in the form of a tabulation of the a-
mounts of overbias necessary at 10 kHz
for recording heads of different gap
length dimension. For the Ampex tapes,
the amount of overbias necessary in-
creases from +1 dB at 10 kllz for a
25.4 um (1.0 mil) gap to +3 dB at 10 kHz
for a 6.3 um (0.25 mil) gap. These fig-
ures apply to a 381 mm/sec tape speed.
Still more overbias would be necessary
for the case of higher tape speeds, less
for lower tape speeds.

Users of other tapes may find it useful
to construct bias current versus remanent
flux curves for their own application. One
way this can be done is to determine the
relative shapes and positions of the
medium and short wavelength sensi-
tivity curves for the machine to be used.
The bias current data can be read either
from the machine VU meter or from
appropriate test points in the case of
most professional recording equipment in
wide use. The user is cautioned to per-
form his measurements at recording levels
about 10 dB below the normal reference
level used for his application. Comparison
of the plotted results with the curves
given on the tape specification sheet
whould give an idea of how much over-
bias is necessary to approximate the re-
commended operating point given by the
manufacturer.

The relative positions of the medium
and short wavelength sensitivity curves
should move farther apart for the case of
a narrower recording gap as far as their
absolute peaks are concerned. In other
words, for a smaller recording gap, the
shorter wavelength sensitivity peak will
tend to shift to a lower bias current point
relative to a longer wavelength sensitivity
peak determined with the same head. For
a large recording gap dimension, the
medium and short wavelength sensitivity
peaks will tend to coincide. For an illus-
tration of this trend, the reader is re-
ferred to the two versions of the Ampex
406/407/456 data sheets cited earlier.
The data presented in the four-page,
four-color, shiny-paper folder was derived
using a 6.3 um (0.25 mil) record gap
while the more plain data sheet presents
data derived from a 25.4 um (1.0 mil)
record gap.

The prime information we are after
here is the relative positions and relative
steepness of the respective sensitivity
peaks as observed on the tape machine of
interest as compared with those measured
by the tape manufacturer. Having de-
termined this information, we can set
about determining the behavior of the
third harmonic distortion function at
operating level with respect to the bias
current and plot this on the same graph
with the relative sensitivity data. We
should now be able to see how the tape’s
performance on a familiar machine com-
pares with that used by the tape manu-
facturer. We will also be able to deter-
mine the amount of overbias necessary to
achieve minimization of third harmonic
distortion at operating level for our
specific case. Clearly, another parameter
of particular interest may be chosen for
this exercise.

Consideration of the time and trouble
involved in the derivation of the several
curves mentioned immediately above will
lead to an appreciation of the time re-
quired for generation of the families of
curves displayed in tape specification
literature. Reproduction of the entire
set of curves is a task obviously reserved
for those with more time at their disposal
than most people are willing to admit
publicly. In fact, it takes two or three
days to derive the raw data for a set of
curves.

Once the basic biasing information is
determined for a particular recording
system, the user can fairly confidently
adjust his bias drive levels to the proper
amount of sensitivity reduction for his
application. The empirical approach to
specific application strategy is valid with
respect to other performance character-
istics as well.

MODULATION NOISE

Attention to the curve variously label-
ed “DC noise,” “modulation noise,”’ and
“intermodulation noise’’ may be bene-
ficial. This characteristic is supposed to
give an easily measured indication of the
noise that is introduced into the signal
by the tape when a signal is recorded on
it. DIN 45 519, sheet 2 specifies the
method to be used. Briefly, the rms value
of the record-head current required to
yield a remanent flux of reference level
on the tape sample is measured. A DC
current having the same value as the
measured rms current is passed through
the head and recorded on the tape. The
resulting DC signal is then reproduced
and measured through a weighting filter.
The value of this reading is then reported.

Modulation noise may be observed by
feeding the reproduced output of a con-
tinuous sine wave recording into an audio
spectrum analyzer having a high degree
of resolution and dynamic range. Instead
of the ideal narrow, smooth peak obtain-
ed from the signal source directly, a peak



Dolby Noise Reduction

The First

Successful Decade 1966-1976

Delby noise reduclion has staying power.

It has been around for ten years.*

If you have read our technical papers and otherwise
followed our progress, you are probably familiar
with the reasons for this success. Here are ten quick reminders.

1 The Dolby system works like a
constant-gain amplifier in two critical
dynamic regions —iow levels and
high levels. Error-free signal handling
is thus ensured at the dynamic

range extremes. Compression and
expansian aecur only at gasy to
handle mid-levels, between —20 dB
and —40 dB,

2 The system employs a simple
adding and subtracting scheme which
automatically results in mathemati-
cally exact complementary compres-
sion and expansion. There are no
approximaticns, so the signal must
come out the same as it went

in (just check the Dolby Level now
and then).

3 Compressor overshoots with high-
lavel transient signals are suppressed
without audible distartion, because

of the basic system layout (dual signal
paths). Since there are no overshoots
to be clipped by the recorder, there is
no impairment of even the most
exireme transient signals.

4 The freedom from overshoot is a
result of system philosophy, not an
ultra-short attack time. Relatively
gradual gain changes are used, yie!d-
ing a compressor output which

is remarkably free from modulation
distortion. There is no need to
depend upon cancellation of modula-
tion products by the expander
(thereby relaxing recorder perform-
ance requirements).

5 The reproduced dynamics of
low-level signals are essentially
immune to rumble in the input signal
and head bumps and other frequency
response errors in the recorder—
the system has a solid low-level
‘gain. floor’ below —40 dB.

6 The system gives a pre-determined
amount of noise reduction which is
realistically useful.

*The tirst tive A301 units were delivered to the Decea Record Company, London, on April 14, 1966.

7 The noise that remains has a
subjectively constant level. Noise
modtlation effects are almost
non-existent.

8 The principles anc parameters usad
in the Dolby system result in a high
marg n of safety. The system works
well with all types of audio signals
—speech, music, effects —and with
practically all {ypes af noises. High
noise levels (fram multi-generation
copies, for example) do not impair
performancz.

9 Th2 system functions reliably on a
day in, day out basis, with real worka-
day recorders and other equipment.

10 All of the above have been proved
in ten years of dependable service
to the industry—25,000 professional
channels in use by well over a
thousand sludios in more than 50
countries around the world.

Dolby noise reduction now looks forward to

The Second

Successful Decade 1976-1986

000 Dolby

Dolby Labaratories Inc

‘Dolby’ and the doubie-O symbal are trade
marks of Dolby Latoratories Inc.

731 Sansome Street

San Francisco CA 94111
Telephone (415) 392-0300
Telex 34409

Cable Dolbylabs
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latest changes into english are very scarce.
Basically, standard 45 512 part 1 applies
to mechanical properties of the tape
while 45 512 part 2 applies to the details
of the measurement methods and the
format of the summary of performance
characteristics. Standard 45 513 defines
the characteristics of the alignment tapes
to be used in tape measurecment system
calibration. Standard 45 511 specifies
the characteristics of professional tape
recording and reproduction equipment.
Standard 45 519 specifies methods for
measurement of residual DC noise and
print-through. There does not seem to be
any agrcement as to the format or other
details of data presented graphically, or
even whether such a presentation is
deemed necessary.’

The basis of all the measurements de-
scribed in 45 512 is the flux-frequency
response characteristic of the reference
tapes specified in 45 513. There is a
section of the reference tapes conforming
to DIN 45 513 that is used as a baseline
for establishment of the relative bias
levels and sensitivity data appearing in
the graphic and tabular data presenta-
tions.

Strictly speaking, the 0 dB bias current
point on the horizontal graph axis corres-
ponds to the bias current value necessary
to overbias the unrecorded portion of the
DIN standard alignment tape by 2 dB
beyond the maximum sensitivity peak, at
a modulation frequency of 10 kllz and a
tape speed of 381 mm/sec. Agfa and
Capitol use this reference point for all of
their bias data. Ampex uses a bias refer-
ence point of 1 dB beyond the 10 kllz
maximum sensitivity pecak at the 381
mm/sec tape speed. The tape used by
Ampex,however,is standard tape MTDE
320D in Ampex publication T1246-8-75

and MTDED-315-2 in publication T1205-
5-75. 3M does use the DIN reference tape
unrecorded reference section for refer-
ence bias current but uses the geometric
mean of the bias currents corresponding
to the 0.5 dB points above and below the
maximum sensitivity peak at a modula-
tion frequency of 1 kHz and tape speed
of 381 mm/sec.

As a general rule, tape sensitivity ver-
sus bias drive level tends to exhibit a
sharper peaking characteristic as the
wavelength of the modulation signal
decreases. In addition, there is a tendency
for the absolute bias current at which the
maximum sensitivity peak occurs to shift
downward somewhat as the recorded
wavelength decreases.! This amounts to
yet another variation in the absolute
value of the bias reference point corres-
ponding to 0 dB on the bias current axis.

Obviously, the absolute value of the
bias current required to achieve a specific
bias condition in a given sample of tape
will vary from machine to machine. The
magnetic flux field necessary o achieve
that specific bias condition, for record
heads of similar geometry and magnetic
properties, should be very similar, how-
ever. Therefore, proportionate deviations
from the bias level corresponding to that
reference flux field condition should
result in similar biasing changes in those
similar, but different, heads. That's the
whole name of the game here. Presenta-
tion of data in a way that allows a pro-
spective tape user to obtain an idea of the
ways different tapes compare with one
another without the need to resort to
several days of testing on his own tape
machines.

Further perusal of the tape data pre-
sentations at hand reveal yet another

7.5,
15 or

L 30

R-e/p 38

7.5
- 3.75
L~ 1.88

|~ .94

| — .47

.24

Y

obstacle to uniformity of magnetic tape
performance data. The gaps of the record
heads used for tests of the different tapes
differ with respect to the gap length di-
mension. DIN 45 512 specifies an 18 um
(0.7 mil) gap. Agfa uses a 7 um (0.276
mil) record gap. Ampex uses a 25.4 um
(1.0 mil) and a 6.3 mm (0.25 mil) gap.
Capitol Magnetics uses a 15 um (.6 mil)
gap, 3M, a 25.4 um (1.0 mil). One might
reasonably ask, “What’s a micro-meter
between friends and colleagues of like
persuasion?” As far as individuals are
concerned, probably not a whole lot. In
the case of a recording head, the dimen-
sion of the gap length is instrumental in
the determination of the distribution of
the recording bias and modulation signal
flux distribution through the tape oxide.
The narrower the recording gap, generally
speaking, the more difficult it will be to
bias the particles of oxide that lie away
from the exposed oxide surface, within
the oxide layer. Thus, the depth of the
recording within the tape oxide layer will
tend to be more shallow for a narrow
gap head than for a wide gap head. The
long wavelength output level achievable
for a given amount of distortion will tend
to be lower for a narrower recording gap
and a given tape oxide thickness. The
shape of the sensitivity bias peak will
tend to be sharper for a narrow gap head
also. The implications for sensitivity of
the tape to bias level drift should be
fairly apparent.

We have, then, a case where similar
properties of different tapes are being
measured under conditions that may look
fairly similar upon cursory inspection.
The present state of the theory of the
physics of the recording process does not
permit precise estimation of the influence
these factors have on the respective sets
of data, other than in a rather general
way.

With sufficient intuitive understanding
of the way a given tape could be expected
to perform in a given practical situation.
For example, data taken with a 25.4
micro-meter recording gap would not
directly indicate the exact behavior of the
same tape sample used on a mastering
machine having a 7 micro-meter gap.
Narrower record head gaps have become
the rule in studio tape machines of recent
vintage, because of the demand for very
flat synch playback frequency response.
The sacrifice in recording performance
due to the choice of a non-optimal re-
cording gap dimension is probably a fair
price to pay for the highly-prized synch
response.

THE ROLE OF INTUITION

The tape manufacturer has a justi-
fiable interest in presenting the perfor-
mance characteristics of his product in
the best possible light. To do this he may
choose to generate his measurement data
using means that take best advantage of
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For studio, broadcasting, recording, or public-address, Shure audio control
components offer more features and more perfcrmance, dollar for dollar,
than similar equipment. And—just as important—Shure audio components
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having a wider skirt and adjacent noise
peaks is observed. A method of modula-
tion noise measurement using spectrum
analysis techniques has been proposed
and appears to be conceptually more
closely related to the phenomenon of
noise accompanying a modulating signal
than the equivalent rms DC signal meth-
0d.® The technique consists of direct
measurement of the maximum height of
the modulation envelope of a 1 kllz
recorded signal relative to the height of
the noise skirt at 800 Hz. The ratio of the
two heights in deciBels would be reported
at the modulation noise ratio.

The equivalent DC approach to modu-
lation noise measurement would scem to
be somewhat further removed from this
troublesome phenomenon as encountered
in application than the relative skirt-
height method. The latter would seem to
be a bit more directly representative of
the way that the modulation noise effect
is perceived by the ear.

There is an alternative approach to the
problem of modulation noise observation
that ought to give recasonably consistent
readings between samples. If a recorded
sinewave signal is reproduced and passed
through a harmonic distortion meter, the
distortion meter may be tuned in such a
way that the sine wave is cancelled out
and only the other signal components can
be observed.” The problem with this
method is that the harmonic distortion

components of the original sine wave are
included in the reading unless they are
low-passed out and the resulting signal
is read with an AC voltmeter.

The importance of modulation noise
has increased in recent ycars as the use
of noise reduction systems has become
more common. Noise occurring only in
the presence of the desired signal cannot
be reduced as efficiently as the general
system residual noise can. Modulation
noise occurring in time and frequency
coincidence with the modulating signal
presents a rather interesting problem in
signal-versus-noise  differentiation. The
contrast in background noise during the
prescnce of modulation compared with
the low noise level during periods when
the modulation is absent can be extreme-
ly annoying in noise-reduction-processed
programs. Recordings of solo instruments
or spoken word are particularly sensitive
to this problem.

RESIDUAL NOISE

The biased tape residual noise level, as
opposed to the bulk-erased residual noise
level, is a function of the recording head
gap geometry, the bias signal wavelength,
and the bias signal spectral purity, as well
as of the recording bias drive level itself.?
The DIN 45 512 specification requires a
recording bias frequency of 80 kllg,

+10% for the machine used for derivation
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of tape performance data. Equipment
considered standard professional quality
generally have bias frequencies far greater
than this. Ragle and Smaller report that
the residual biased tape noise tends to
decline, asymptotically approaching a-
bout 3 dB over the bulk-erased level, as
the bias wavelength declines. This makes
the value of the residual biased tape noise
level dependant on the machine on which
it is measured. The higher the bias fre-
quency, the lower will be the observed
biased noise level.

Further, the gecometry of the recording
gap is also a relevant factor. Gaps with
rounded edges, and therefore impaired
short wavelength recording ability, will
exhibit better noise performance than
record heads having gaps of better defini-
tion. Shorter recording gaps will tend to
be more sensitive to the induction of tape
noise due to variations of hecad-to-tape
spacing than will gaps of longer dimen-
sions.

Bulk Noise (0.6% Bandwidth)

50 100 150

0 1 | L

Figure C: Recorded bias signal versus bias signal wavelength, bias
current held constant. After Ragle and Smaller, reference 8.

The spectral purity of the biasing sig-
nal is important in several ways. First, the
presence of odd harmonics in the bias
signal will introduce the familiar *“bias
rocks” effect due to the resulting DC
component in the bias signal. The result
is equivalent to the recording of a DC
signal reminiscent of the DC noisc meas-
urement outlined above. This is fairly
well known. Secondly, spectral contam-
ination of the bias signal will introduce
beating with the modulating information
signals recorded on the tape, raising the
intermodulation level of the tape channel.

There is no generally accepted figure.
for the spectral purity of a bias signal
used for professional analog recording
applications. Tremaine quotes 0.5% as a
maximum distortion level.® Achievement
of very low levels of recorded signal dis-
tortion probably require a more stringent
specification than this. In any event, this
discussion will suffice to sustain the
point.

PRINT-THROUGII

Printing of the recorded signal from
onc adjacent tape layer to another is an
annoying phenomenon that has been
discussed ecarlier in a previous issuc of
Recording Engineer/Producer.’® All of
the manufacturers of professional master-



ing tapes marketed in the United States
use the print-through measurement meth-
od specified in DIN 45 519, with the ex-
ception of Ampex. The Ampex method
differs in that the 1 kHz reference level
signal is stored for 24 hours at a temper-
ature of 70 C rather than at 20 C. This
makes the Ampex test a more rigorous
test than the DIN standard requires.

Again, the recording gap enters into
the results of this test as does the temper-
ature at which the tape is stored prior to
measurement. The higher the temper-
ature, the greater the printing cffect. The
greater the rccording gap length dimen-
sion, the deeper the recorded remanent
flux will penetrate into the oxide layer.
The deeper the recording penctration into
the tape oxide, the closer the recorded
signal ficld will be to the adjacent tape
layer and the greater will be the printing
effect. Comparison of the Ampex print-
through figures for the 25 um and 6.3 um
data sheets will confirm this rule.

CONCLUSION

Where does all this leave us? Quite a
bit better off than we were prior to the
advent of the DIN format of tape data
presentation, certainly. Although ignor-
ance and bliss are reputed to be closely
associated, it just may be possible that
the bitter brew of the cup of knowledge
may advance our causc in a more posi-
tive direction. The momentum toward a
morc uniform presentation of tape char-
acteristics can only benefit those of us
who use the product.

Even though there are faults and in-
consistencies between the differing meth-
ods of measurement, at least steps have
been taken to present the variables of
magnctic tape performance in a less sim-
plistic manner than in the past. The
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increasing consciousness of the compro-
mises necessary to intelligent application
of the medium to the recording of sound
must necessarily yield fruit in terms of
grcater user sophistication and moti-
vation of hardware manufacturers to de-
velop hardware capable of more full
utilization of recent advances in tape
technology.

It is hoped that this brief discussion
has contributed to a more general under-
standing of the limits and virtues of the
performance data presentations now used
by the manufacturers mentioned. [x-
amination and comparison of the infor-
mation available in current specification
publications has fringe benefits in a more
complcte understanding of the factors
that affect the quality of the recording
process. More general notice of the pub-
lished data will, in time, promote pro-
gress toward more comparable measure-
ment  techniques that can be directly
compared with one another with confi-
dence. The purpose here has been to
point out areas where direct comparison
is less than valid. Knowledge of the limits
of one’s tools is a worthwhile pursuit.

For those who care to pursuc the mat-
ter of the DIN method of tape evaluation
further, alignment tapes having unre-
corded sections of the standard DIN
reference tape may be obtained from:

BASF Systems, Inc.
Crosby Drive
Bedford, Massachusetts 01730

The courtesy and assistance of the
following persons in the assembly of
this article is gratcfully acknowledged:

Maria Curry, Agfa-Gavaert, Inc.
Dave Mills and Ilelge Kristensen,
Corporation.

Ampex
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John Jackson, Jim Walker and Russ
Ruck, BASF Systems, Inc.

Joe Kempler, Capitol Magnetics

Marty Eggerrs, 3M Company.

John McKnight, Magnetic Reference
Laboratory.
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1975’s classical recording ““GRAMMY’’ winners, Columbia’s

Bud Graham, Milt Cherin, Ray Moore

R-e/p: What was unique about this re-
cording?

Ray Moore: The unique thing about this
recording is  that it won a Grammy.

R-e/p: Certainly there is more to it than
that!
Bud Graham: No, not really. The circum-
stances concerning the recording sessions
involved in this recording were no dif-
ferent than a lot of other sessions we have
done at Manhattan Center. Our standard
Manhattan Center set-up was used . . .
except for the addition of the choir
. about 60 voices. If you look at the
diagram, you'll see we put the choir in
the balcony above the ballroom floor.

R-e/p: Isn’t it unusual for three engineers

to get involved with a classical recording
. 15 it necessary?

Bud Graham: No! It probably isn’t nec-

essary, but we have been handling our

recordings that way at CBS for vears.

R-e/p: Could you give us some idea of

how you dwided up the duties . . . on
what your interaction was were
therd others involved?

Milt Cherin: Well, Bud handled the con-
trol work the studio recording on
three recording sessions that were nec-
essary for Daphnis.
Ray Moore: Milt did all the splicing of
the original tapes necessary to achieve a
complete and continuous performance.
Bud Graham: Ray did the Quad and
Stereo mixdown from the spliced 8 track
originals. Of course, Andy Kozdin, who
could not be here today, he was the
Album’s producer, helped to keep us
from fulling on our sword along the way.
Ray Moore: . and of course, Hank
Altman, the supervisor of the Columbia
Records portable crew . . . who with his
guys and Bud did the sct-up;: the studio
on the 7th floor of Manhattan Center
. the control room area was up on the
8(h floor. Hank and Bud and those guys

made sure that everything was working
properly. They are the unsung herds of
our group. Unfortunately Hank can’t be
in on this, either, hecause he is making
arrangements for another recording pro-

ject.

Milt Cherin: Ray, don’t forget 1ne fellows
in disc mastering.
Bud Graham: I guess what we are trying
to say is it was a team effort and many of
us at Columbia get involved in the engin-
ecring production.

R-e/p: Bud, you were responsible for the
mikes . .. right?

B.G.: Yes, more or less, as you can sce
from the diagram, we used twenty-six
mikes. Fifteen were AKG ¢-12's. The rest
were (Neumann) U-87's. The C-12's were
uscd on the stringed instruments, the
wood winds, the tympani and the cel
este’. The U-87's were used for the choir,
the brass and the percussion. In all cases
the mikes were placed at heights varying
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with the instruments and the amount of
ambience and/or leakage desired.

R-e/p: We are interested in the fact that
you say you only use two types of
microphones . . . don’t you use other
kinds of mikes?

B.G.: Yes! But the C-12's and the U-87’s
are the mainstay of our portable cquip-
ment. Mainly because they are fairly flat
natural mikes. We look for the natural
sound of the instruments in a good re-
cording hall. We try to create the sound
that way. We don’t use a special mike for
a specific instrument as is done in many
pop or rock studio sessions. It would be
impractical to use too many different
mikes in the portable equipment for a
classical session . . . and with our phil-
osophy it just isn’t necessary.

R-e/p: Lets discuss a couple of things that
you just touched on. First using so many
mikes how do you guard against the
spotlight effect . . . or don’t you worry
about that . and then, a little more
about the overall recording philosophy.
B.G.: Sure we worry about keeping the
ensemble effect with that many mikes,
twice as a matter of fact. Once at the
recording session and again at the mix-
down. Our recording philosophy is not
to just hang two mikes and get the real-
ism of the concert hall varicty of record-
ing. We try to get enough of individual
instruments as well as the sections of the
orchestra so that we have enough

or certainly somecthing to work with in
the final mix-down. Qur realism is more
to the musical score than the concert hall.
So, we do purposcly highlight instru-
ments in the final mix but always within
a sound or ambient framework so as to
keep the highlighted instrument in a
proper perspective, relative to the realism
of the score that’s our realism.

R-c/p: You mentioned a good hall. Just
how important is a good hall . . . and how
do you describe a good recording hall?
B.G.: A good hall is very important! Sure
it is possible to get fair to good results in
a problematical hall, but it requires a
great deal of experimentation to achieve
those results . . . we do it when we have
to. In a good hall those results come more
casily. FExperimentation in these cases can
be utilized on the nuances which go
beyond just good sound. A good hall by
our definition is a hall, a studio, a ball-
room, concert-hall, or music-hall - which
allows us to get close enough to the ins-
truments and/or the sections of an orch-
estra without sounding as though we are
close. Hence many of the mikes used in
such a situation are subject to a fair
amount of the ambience and reverber-
ation of the hall.

R-¢/p: Doesn’t the use of many mikes
defeat the need for a good hall by virtue
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of what close miking produces?

B.G.: Aren’t you making an crroncous
assumption about all the results of close
miking. Close in a matter of degree and of
definition. There is a world of difference
between hanging 2 mikes 30 feet from
the orchestral set-up. 15 feet high, and
placing a mike a half a foot from the
sounding hole of a guitar. We seldom get
very close to an instrument, and if we do
its because of the kind of instrument it
is .. .say, a celeste’ or a harp. Or, because
of a problem. Then, we may usually use
only a small percentage of the track in
the final mix . . . only for articulation.

R-e/p: How does 26 mikes compare with
the greatest number of mikes you have
cver used?

B.G.: A little more than half. For ex-
ample on our other Grammy nomination,
Orff's CARMINA BURANA we used
50 mikes. But, of course, that piece in-
cludes a choir of 120 voices, a boys choir
of 25, three vocal soloists, and an en-
larged orchestra additional percus-
sion. Also, Carmina, has 24 different sets
of musical forces which, during the re-
cording scssions, required quite a bit of
switching of inputs to the consoles, as we
went.

Percussion 1°

“PERCUSSION - 1
Tambour
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Crotales (B flat}

*PERCUSSION - 2
Cymbasls
Wind Machine
Crotales (C & E flat)
Tambourine

*PERCUSSION - 3
Glockenspiel
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Crotales
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Master “rom Audiodiscsa by Capitols

Your eyes are now a cutting stylus.

And with Audiodiscs®they've just cut a perfect master.

The Audiodiscs® master disc by Capitol is
magnified 200 times os is the master from
Transco Products Corporation. As this close-up
reveals, there is a remarkable difference
between the two. Even more exciling is the fact
that these differences didn't exist 6 months ago.
What caused this remarkable superiority?
Since early 1975 Audiodiscs by Capitol have
been manufactured in the newest and most
advanced disc plant in the worlc. All aspects
connected with the manufacturirg process,
including cleanliness, have been optimized to

procuce a superior raster disc. With
absclutely nc compromise. ~his is apparent in
the coating p-ocess w.here te exacting
applicatior ¢ acque ensures a smoother disc.

£t this 0 rt, look at the picturss again ...
they speak lauder then words.

For a free sample and brochure, write on
your company letter-izad, o call Harry

Preston at (2 3) 462-6252.

AUD ODISCS* £ PROFESSIONAL PRODUCT
MANUFACTURED BY THE SAME PEOPLE THAT MAKE
AUD OTAPE? AUDIOFILM AUDIDPAK* BROADCAST
CARTRIDGES. AND THE LEARNING TAPE™ BY CAPITOL,

EY CAPTOL,

W ¥ CAPITOL MAGNETIC PRODUCTS A DIVISION OF CAPITOL RECORDS. INC 1758 NCIR H VINE STREEET LOS A GELES CALIFORNIA 90028
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CAPSULE BIOGRAPHIES

Milt Cherin was born December 6,
1918 in New York City where he
attended its public schools including
the radio school set up to train radio
officers for the Merchant Marine
during World War I1.

He equalizes his life by playing
guitar, domera (a Russian balalaika
type instrument) making guitars and
kindred instruments and by sculpting
in wood.

He has been with CBS for 19
years.

Bud Graham was born September 21,
1927 in Hackensack, New Jersey. e
attended St. Peters Prep and Villan-
ova University.

He spends his off hours with his
family, and gardening, both indoors
and out.

Graham has been with CBS for
29 years.

Ray Moore was born August 16,
1932 in Brooklyn, New York. He
attended City schools and graduated
from Queens College and the Poly-
technic Institute of Brooklyn (now
New York). He has been with CBS
for 19 years and occupies his leisure
hours composing music and playing
prano.
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AampPeEX and Scotch
TAPE  all professional grades
EMPTY

on reels oron hubs
all sizes, widths
REELS and hub types
BOXES for all reels, in various colors
LEADER-, TIMING-& SPLICING TAPES
Top Quality Competitive Pricing

Immediate Shipment
Call or Write tor Details/Prices

recording supply corp.
1291 RAND RD -DES PLAINES, IL 60016
312/297-0955
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R-efp: Yes, Carmina Burana was your other
Grammy nomination in 1975 wasn't it?

R.M.: Yes! Bud, do you agree with me .. .1
don’t know about Milt since he was on vaca-
tion when we did the majority of work on
Carmina . . . that the Carmina recording was a
much greater challenge both technically and
logistically.

B.G.: No doubt about it!

R.M.: Besides the 50 mikes, the musical forces
of 260, Carmina was done 16 track not 8 track
as was Daphnis. So even after the original
session, the investment in time spent splicing
and mixing Carmina was greater than Daphnis.
In part this was because of the 24 different
set-ups and because of the problems we en-
countered along the way . .. which we solved
as well as those in Daphnis.

R-e/p: Speaking of splicing, Milt, what is en-
tailed in splicing and what was entailed in
splicing Daphnis?

Milt Cherin: A complete, correct and contin-
uous performance of Daphnis was the goal of
our splicing. But a complete, correct and con-
tinuous performance is our goal everytime we
splice. In this case there were three sessions to
draw from; one from March 1974 and two
from March of 1975, done less than a week
apart. One worry we had before the fact was
that the session of March 1974 would not
match those done in March 1975. As it tumed
out we were lucky and didn’t have that pro-
blem, and naturally we said we planned it that
way.

Before splicing Daphnis we had decided to
go back to the 45 degree splicing angle after
we had experienced some difficulties with a
steeper angle - approximately 78" - during the
splicing of Carmina Burana. It seems that
Masonic Hall in Cleveland where Carmina was
recorded has a reverberation that can not al-
ways be cut into at a steep angle. (Manhattan
Center is not unlike the Masonic Hall in Cleve-
land as far as sound and reverberation is con-
cerned). At times, a non-musical bump greets
us at the splices. The steep angle was sort of
an overkill situation since Andy (Andrew
Kazdin the album’s producer} had chosen to
use a tape speed of 30 ips instead of 15 ips to
facititate splicing. Using a tape speed of 30 ips
gives us a geometric advantage for splicing
which allows the tape time to be one half the
real time, relative to 15 inches per second,
during the duration of the splice. At 15 inches
per second, one inch tape cut at a 45 degree
angle exhibits a one inch long cut projected
along the direction of the path of the tape in
playback. The splice passes over the playback
head in 1/15th of a second, real time duration.
Obviously, then, the same 45 degree, 1 inch cut
played back at 30 ips produces only a 1/30th of
a second real time duration. The 45 degree
angle prevented the problem; hence no bumps.

R-e/p: Isn't the steepness of the cutting angle
more the culprit in producing splicing bumps
than the ambience or reverberation at the
hall?

M.C.: No, it is not the steepness of the cutting
angle that is necessarily the culprit. We had
used the steep angle on tapes recorded in Phil-
harmonic lall and never had a problem with
bumps. Of course, Philharmonic Hall (Avery
Fisher 1all} does not have the reverberation of
a Manhattan Center or the Masonic Hall in
Cleveland.

R-e/p: Was there any other problems in the
splicing procedure?

M.C.: No. Once the 45 degree angle was agreed
upon there were no other problems. After
Andy chose the takes he wanted to use, the
splicing of the complete performance took
about five workdays. Splicing is very time con-
suming in classical work.

R-e/p: In regard to time, which of these func-
tions, the sessions, splicing or miking takes the
most time?

M.C.. That depends on the musical forces, the
artist or artists, the kind of musical piece being
recorded and the musical or recording phil-
osophy of the producer. It, obviously, also de-
pends on where the problems occur. If, how-
ever, you inctude the preparation, the planning,
the set-up and tear down for the recording
session to the length of the sessions themselves
then the rule of thumb would be that the time
spent in each function is approximately equal.
Certainly if you include man hours it is. There
are usually two or three engineers on an album
project.

B.G.: On Daphnis, I believe there were three
sessions totaling 10-1/2 hours. Preparing and
packing the equipment for the move to Man-
hattan Center . . . set up and tear down . . . it
took about another 12 hours.

M.C.: Splicing took about a total of 30 hours.
R.M.: Quad and Stereo mixing - 36 hours.
B.G.: Add an hour and a half for cutting the
reference acetates and then another hour and a
half for the masters.

R-e/p: Let's see, the total is about 92 hours!
How long is the record?
R.M.: About 55 minutes.

R-efp: In the spirit of equal time, Ray, tell us
about the mixing.

R.M.: We did the Quad-mix first! Once Andy
had decided on the basic balance . . . he had
chosen his track development at the original
sessions and he monitored the sessions that
way, so he received few if any surprises and
established a basic sound frame of reference
equalizing each track to achieve it. We then
proceded with what we affectionately call our
piecewise-linear-mixing-routine. The term piece-
wise-linear-mixing-routine is a term we borrow-
ed from our electrical engineering school days,
and is the nearest thing you can get to tender
loving care in engineering terms.

What it entails is deciding the changes in
levels or equalization of various tracks to
achieve the desired instantaneous balance or
sound references as the music progresses.
When decisions were made on a certain number
of musical measures or so, they were written
down in the musical score and then we tried
them again - to see if they really worked. If
everything is satisfactory we consider that
portion of the music or performance pro-

. “DAPHNIS” playback session in
the control room at Manhattan Center.
Producer, Kazdin. Conductor, Boulez.




... during “"CARMINA" in the control

room at Cleveland’s Masonic Hall. Con-
ductor Thomas, Ray Moore, Andy Kazdin.

grammed. We then continue programming until
we find a convenient place to stop for splicing
or until we get o a complicated area where
we chose a place to splice even if it isn't con-
venient, Since we splice frequently, the term
piecewise certainly fits even if linear is ob-
secure.

In Daphnis there were only three different
musical forces; orchestra, unaccompanied ch-
orus, and orchestra with chorus. So mixing it
was fairly simple - compared to Carmina with
its 24 relatively different sections and frames of
reference.

R-c/p: Was there anything particularly unique
about the equalization to achieve the balance
on sounds?

R.M.: It's hard to say what you consider un-
ique. Bud mentioned how we try to achieve a
natural sound at the recording session. He does
little or no cqualization there. What is it, Bud,
a littde high end on the violin mike.

B.G.: Yes, a few steps at 7.5 kHz.

RM.: We equalize when the combination of
the individual tracks does not give us the bal-
ance or sound we are looking for in cach of the
1 channels in Quad . . . or in cach of the chan-
nels or phantom center in a stereo mix. We do
it by ear. We know our monitoring system very,
very well, In Quad we use four KLII6's or
KLIM's. We use them in both the mix down
and the recording session, in a rectangular pat-
tern. The secret, T guess, is that we know them
very very well and are able to analyze how the
existing tracks are not giving us the sound or
balunce we want. Usually, by our standards,
the equalization is seldom drastic. We get into
exotic . . . lets call it exotic rather than drastic

. when Andy hears a line he would like to
bring out . ., usually a line that is important
to the score but is scldom heard in recordings
or in concert. Then we have to jiggle tracks,
levels and equalization to achieve the effect.
In that case its no holds barred . . . well almost,
anyway.

In Daphnis we worked on the French Horns
in that manner in several places .. . as well as
1 few other instruments. Also in that vein, but
this time cosmetically, the trumpets at the very
end of the picee were a little more than slightly
prominent in their own track on the take Andy
had chosen, so we got into the juggling act to
remedy that situation.

After the problems of the mix were solved
in the Quad mix it was relatively casy to carry
over the solutions to the stereo mix. Of course
our 4 track discrete Quad mix was encoded into
a SQ two track tape. That process is pretty
much a straight forward, rather mechanical,
procedure. At this point what we have pro-
duced is a couple of two track tapes - one
Quad, one Sterco ready for mastering . . . so,
our job was done ... and this time we carned a

GRANMNNMY.

EIGHT OUT

THE SOUND WORKSHOP 1280
RECORDING CONSOLE...
$2850.

MNow that 8-track is the sensible way to go, Sound
Workshop lets you do it right with its new 1280
Recording Console.

The 1280 stacks up like this: 12 inputs, & outputs;

8 x 2 stereo monitor system; & x 1 musicians cue
system with cue echo; 2 track mixdown buss: 3 band
equalization; Solo; Mute; Panning; Pushbutton
track assign; Control room mcnitor switching, with
slate, talkback, and cue; Dual echo returns with
ranning and EQ: pre and post fader patch points;
Total output level monitoring with Sound Workshop's
unigue TRI-LITE LED readouts that let you check
recording levels on all 8 tracks at a glance.

All this plus more...and of coLrse it's Sound
Workshop quality. We guarantee it. For 2 years,
parts and labor.

the Sound Workshop 1280 recording console u
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1038 Northern Blvd,, Roslyn, L1, N.Y. 11576
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THE
NEW
GENERATION

.

BOB EASTON

The famous riverboat gambler Maver-
ick, once allowed that he could fool all
of the people some of the time, and some
of the people all of the time, and that
those were very good odds. Apparently
the marketing and use of electronic in-
struments fits the same space, except that
everyone understands even less about it
than they did about those card games.
Who'd care to define exactly what a syn-
thesizer is, and who's to say what are
"good'’ and ""bad” features for these in-
struments? It's clear that some instru-
ments are truly classics, while others,
though inexpensive, also aren‘t worth
much. With little but salesmanship to
“prove” which is best {by making it sell
“best’’, of course) the field has been
further enlarged by the entry of a number
of polyphonic synthesizers.

Polyphonic synthesizers are - - as a
simple definition - those on which

many notes can be played at once. Ar-
guments abound as to which are merely
organs in disguise, and which are genuine
synthesizers - - as if the latter had been
defined. Which it hasn’t. Why does it
matter? Well, they are all expensive, and
some do jobs the others don't do. But
mainly, there's a mysterious drive in
every marketing manager to label some-
thing "‘Polyphonic Synthesizer”” regard-
less of what it is. And that, of course,
implies that all these new instruments are
somehow similar, and perhaps created
equal. Well, they are not, anymore than
a piano and a harpsichord are - - which
have different names so you'll know
they're different, and not the same!

But since the required constituents of
a single-note synthesizer have never been
defined to everyone's satisfaction, let us
skirt this touchy task of label-making,
and see what’s going on in some of the
more popular, or at least most-talked-
about instruments. It'll be clear that
they aren’t going to sound very similar,
and also that most of these approaches
verge on Big Bucks. It will also be clear
that nobody agrees on what a synthe-
sizer is, even yet .. .

E—u SYSTEMS

It looks like E-Mu was first to hit the
market with a genuine polyphonic syn-
thesizer. {It's pronounced as in the first
syllable of Electronic Music.) There is
little question that theirs is both genuine
and polyphonic, for they have the largest
selection of custom synthesizer modules
available from any source. And their in-
struments can play up to ten notes at a
time - - because that's how many fingers
you have, they said. E-Mu’s aren’t found
in music stores, and are in fact assembled
to the customer’s order, as with other
brands of modular systems. They are
somewhat uncompromising in quality,

Check Audiotechniques First

...FOR DOLBY

We're one of the world's largest Dolby dealers . . . offering sales. service,
rentals and consultations on specific apphcations. FM broadcasters. film
makers. universities, recording studios . _ . all depend on us for prompt

service and accurate information.

Official Dolby Service Center ® —

audiotechniques,inc.

142 Hamilton Avenue, Stamford, CT 06802 Telephone: 203 359 2312
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and really aren’t intended for the casual
performer, or for that matter, the casual
spender. But virtually any degree of sonic
sophistication can be produced, depend-
ing on the skill and experience of the
user, and on his budget. E-Mu’s are
studio instruments, and as such are great
things to realize very specific results
with, when doing a very controlled mus-
jcal piece. Their solutions to the basic
problems of polyphony are ingenious, so
let's look at the problems, and then their
fix for it:

Problem: Given four or more syn-
thesizers in a polyphonic instrument, and
73 keys on the keyboard, how are the
note assignments made so that non-
musical events don’t happen as one plays
up and down the whole keyboard? The
Fix: It's a multiple-solution. The key-
board contains a large amount of record-
keeping logic, and knows several facts at
all times. Like how many keys are already
depressed, which synthesizers are already
assigned to which keys, which synthe-
sizers aren’t assigned to anything, and
what’s more, what synthesizer was assign-
ed to what key previously in the perfor-
mance. The keyboard system then allows
the user to order several conditions, such
as:

1. Always assign the first key | press to
synthesizer % 1.

2. Always {or alternately, never) assign
the next keys | press to the next
available synthesizer, rather than to
any arbitary one.

3. In a repetitive figure, see to it that the
same keys continually go to the same
synthesizers, even when they're played
in a different order.

4. Never ''steal’” a voice when more keys
are pressed than there are synthe-
sizers. Instead, do nothing - - which is
deemed to be better than some dis-
ruptive assault on what has been done
previously.

The practical consequence of this key-
board system, is that each synthesizer can
sound different, yet one still knows
which sound will occur when a key is
pressed. Best of all, 73 synthesizers
aren't needed! The available ones are
rotated among the keys pressed, on an
as-needed basis.

A fringe benefit of E-Mu'’s digital key-
board system is digital words that repre-
sent specific notes. That amounts to an
open invitation to offer a polyphonic
memory system, or sequencer, that would
allow the performer to load up music, as
with tape, and then edit it, play it at dif-
ferent rates or with different timings, and
completely alter the sound after playing
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THERE ARE 2 WAYS

TO SCAN A RAM !!

Now that I have opened the sub-
ject on rams and scans, I could
g0 on to binary words and bits

and digit my way right into

automation. Ah, when I think of automation, I just naturally think of
Allison Research and their new Memory Plus System, now there's a fine
example of ram scanning if I ever saw one. For those of you who really
want some technical information, I am ever ready to spew forth my vast
knowledge on the subject of "MEMORY PLUS". So here I go!

1. It works real good.

2. It has alot of parts and stuff in it.
Now, if that isn't enough information to satisfy your technical appe-
tite, we will send specs or you can call or write and Paul Buff would
be happy to chat for days about the system and its capabilities. Well,
I really must go now, it is time for me to shine the company soldering
irons. (I only wish they would let me turn them of first) Take care
and do find out more about '"MEMORY PLUS", it really is a friendly
machine.

Love,

ALLISON RESEARCH, INC.
281TERICA PL. po Boxatoss
NASHVILLE, TENN. 37204

Dial (615) "ALLISON”
Or (615 3851760
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it. It's very difficult, and often impos-
sible, even for fine musicians to play mul-
tiple parts live, with the sort of exacting
precision they would like to hear. The
Polyphonic Digital Sequencer is a good
solution, serving as something between a
tape machine and an ideal editing system,
and operating in good musical style. We
recently heard the entire first movement
of The Planets by Holst, performed by
Pat Gleeson of Different Fur Music,
where a polyphonic sequencer was used
to assemble the majority of the piece.
Super. Pat says that he really prefers the
dead-accurate pitch and timing of the
sequencer output, to the normal errors
made by the best of musicians.

The E-Mu makes a lot of sense as a
studio instrument, particularly for people
who wish to end up with sounds that
accurately resemble the idea they started
out after. It's the classical synthesizer
structure, and it's for people who know
what they’re doing, or intend to learn.
Hear some E-Mu on Leon Russell’'s Will
‘0 The Wisp and his new Wedding Album.
Frank Zappa's forthcoming album ought
to see some polyphonic E-Mu, too.

THE OBERHEIM “FOUR-VOICE"”

Tom Oberheim’s ‘‘Four-Voice’” syn-
thesizer is the big seller at the moment,
being affordable, and containing four
complete synthesizers. It's built on a
modular concept, but a very different one
than used by E-Mu Systems, or Moog
before them: Each module is an entire
synthesizer, rather than a single function,
such as an oscillator. It's available as a
small two-voice synthesizer, but it can
also be extended to eight voices by add-
ing “synthesizer expander modules’' to
the basic system. Seems that most of
them start out as four-voice machines,
hence the name.

Oberheim has adopted a purists’ point

... the four-voice polyphonic synthesizer from Oberheim Electronics, Inc.

of view about what's needed in a poly-
phonic synthesizer. He feels that a lot of
professional musicians want a “‘true’’
synthesizer, and specifically do not want
the sound associated with "organ based”
instruments.

Each individual synthesizer does have
to be tuned, and then voiced to the sound
that's wanted; this takes time, but pays
dividends in producing exact rather than
approximate musical results. To simplify
matters, the Four Voice has a certain
amount of "‘parallel control’’ of synthe-
sizer parameters - - tunings, filter settings,
and other adjustments can be made by
master controls affecting all ‘voices’ at
the same time. Also, every single audio
and controf signal within each synthesizer
appears on miniature connectors within
the system. It's possible to interconnect
these, to provide all sorts of external con-
trol of parameters affecting a sound.

Here's what is available within each
synthesizer module on the Oberheim.
This is repeated on each of the poly-
phonic voices:

— Two VCO'’s, sawtooth and pulse wave-
forms.

— Low Frequency oscillator.

— Filter: low pass, high pass, bandpass,
notch.

Check Audiotechniques First

Contact us for our list of
recommended studio mikes,
Most models in stock

all at reasonable prices.

...FOR MICROPHONES

AKG @ Beyer @ Electro-Voice ® Neumann @ Sennheiser ® Shurc ® Sony

audiotechniques,inc.

142 Hamilton Avenue, Stamford, CT 06902 Telephone: 203 359 2312
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— Three input mixer to filter.
— Two envelope generators.

— Voltage controlted amplifier.
— A lot of control attenuators.

The basic elements can be intercon-
nected in many different ways. The en-
velope generators and the fow frequency
oscillator are used to modulate pitch,
pulse width, filter cutoff frequency, and
more. Each of these modules is a "‘class-
ical” synthesizer - - meaning that it is
structured similarly to most of the fam-
ous single-line originals. Hear it on the
new Three Dog Night album American
Pastime and on Stevie Wonder’s next-to-
be-released. Also, check Weather Re-
port's Black Market and Herbie Han-
cock’s Manchild.

THE ARP APPROACH

So far, all synthesizers have had vol-
tage controlled oscillators, which in
musical terms, means that notes can be
produced at any pitch, and made to track
together as a cluster, or chord. Also, a
single voltage controlled low-pass filter
has been used to perform timbre-shaping
of the raw sound. But it's been pointed
out by quite a few people that although
having lots of oscillators is fine, putting
them all through a single filter isn’t the
brightest thing to do. There are some ins-
truments forthcoming that resolve the
latter problem, and some others that
dispense with the whote voltage-controll-
ed oscillator idea, substituting a fixed-
interval divider-chain concept.

ARP Instruments and others have in-
troduced ‘‘String Ensemble’’ synthesizers
over the past two years, as an economical
approach to a job that can be impossibly
expensive, whether done by multi-track-
ing of single-line synthesizers, or by your
local Musician’s Union. Most string syn-
thesizers contain a high-frequency oscil-
lator, which drives a rate-multiplier to
produce the twelve-tone scale. Each of
these "‘top octave’’ notes in turn drives a
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divider chain, to produce intervals for all
lower octaves. It can’t get out of tune,
and vibrato can still be produced, as with
real VCO's, by frequency modulating the
master oscillator. Why does it sound
like strings? It's ‘’specific synthesis’’ - -
circuitry optimized to produce a wave-
shape reminiscent of violins, violas, and
maybe even a cello. The instrument al-
ways has some ‘‘extras’’ to help the
illusion: vibrato, an adjustable crescendo,
and delays mixed back into the sound.

ARP’s string synthesizer may have
been the first instrument to employ
bucket-brigades - - which relates to why
they're called “‘ensembles’’. Usually three
of these analog delay lines, each having
185 stages and operating with frequency
modulated clocks, are used to provide
delay, somewhat complex pitch errors,
and when summed together - - a pretty
nice ‘‘ensemble’ voice for background
tracks.

But the filtering in the ‘‘String En-
semble’’ is fixed, while in classical syn-
thesizers, a voltage controlled filtering
scheme shapes each note's timbre. It
occured to the people at ARP Instru-
ments that their machine might profit
from being connected to the filter of
their other synthesizers, with key triggers
causing each note to be individually
shaped. That's what’s being done, and it
is now available as ARP's entry into the
polyphonic synthesizer field. It has the
advantage of being inexpensive if you
already have one of the two instruments,
and it very definitely produces a whole
new group of sounds from the basic
String Ensemble.

The POLYMOOG starts out this way
too, but introduces some ingenious new
twists to the not-voltage-controlled oscil-
lator game. And it's one of the largest
product development efforts yet seen on
a new instrument:

THE POLYMOOG

Moog Music’s forthcoming entry to
the polyphonic club strikes a compro-
mise between positions taken by other
instruments so far. It's called the Poly-
Moog, and is a 72 key fully polyphonic
instrument, having both preset and vari-
able settings. And to a degree, the preset
sounds can be altered by instructing the
instrument to give the player manual
control of certain preset characteristics.
If you wished to embellish the sort of
low pass filtering decided on by the Moog
people, you could manually over-ride that
aspect of the sound, leaving the rest of it
stock. Or large portions of a preset can be
altered, to the extent of using presets

ugﬁi‘( DolbyA’

and eliminate

new
dbx K922 cand

»
It's a direct plug-in replacement for
the Dolby “A™ CAT-22 card. It inter-
changes

instantly with no adjustments. [t gives you the flexibility to use both
dbx and Dolby “*A™ formats with your existing Dolby main frame. It provides more
than 30dB noise reduction and 10dB extra headroom. It eliminates the hiss which
remains with Dolby “A™, It gives greater than 100dB dynamic range. It requires
no level match tones. It's affordable. It costs only $250 per channel. or less than
half the cost of a free standing noise reduction system. It can go wherever you goin
its optional Halliburton travel case. It's the new world standard in noise reduction.
IU's available now from your dbx dealer whose name we'll supply along with com-
plete product information when you circle reader service number or contact:

Dolby is a trade mark of Dolbv Laboratornies.

dbx, Incorporated

296 Newton Street

Waltham, Massachusetts 02154
(617) 899-8090
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only as sonic points of departure.

What is very different about the Poly-
moog, is an approach to instrument
architecture that takes advantage of this
being 1976, with current economies in
fabrication of custom intergrated cir-
cuits. It uses 72 custom |.C.s, one per
key, to solve a problem that has kept
polyphonic instruments of many sorts
off the market so far: Each key now has
its own VCA (voltage controlled amp-
lifier) and VCF (voltage controlled filter).
Any number of keys can be played at
once, and all can have identical character-
istics, commonly adjustable by a single
set of controls.

P

THE MOST /‘\E‘CURATE PROFESSIONAL
THE-WORLD!

FLAT RESQQNSE&Q{R!O%PICKUP

Box 40097 San Francisco 94140 - (415) 824 2223

Circle No. 142

Dub faster

Dub easier

Garner Model 1056 updates
your dubbing operation. Five
1200’ professional copies in
four minutes. Threads fast. Re-
winds in 60 seconds. Single
capstan drive and solid state
electronics guarantee unvary-
ing high quality. Priced low
enough for quick payout. Write
for brochure and names of
users.

E GARNER INDUSTRIES

4200 North 48th St.
Lincoln, NE 68504
Phone 402 -464-5911
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The Polymoog starts off somewhat
like an organ, to the extent that it uses
two master oscillators and two parallel
divider chains to produce the intervals.
But each note can consist of two “‘ranks’’
- - a sawtooth and a pulse wave. {They
can be detuned, too.) This mixture is
filtered, and has a loudness contour
{envelope) placed on it by envelope gen-
erators, one a one-per-key basis. This
“minimum’’ amount of synthesizer activ-
ity is brought to an output appropriately
called ‘‘direct”’. For those interested in
something more cultured, a set of reson-
ant filters having adjustable frequency
and emphasis (Q) can be placed in the
signal path, providing another final out-
put. Also, a standard ‘’‘Moog type’’ vol-
tage controlled low-pass filter (24 dB/
octave, low distortion) is available, and
can be controlled by a footpedal as well
as preset or variable envelopes. Another
output for that, as well as different other
mixtures of effects!

The Polymoog has eight preset voices,
and a ninth you set up yourself. There are
violins, piano, clavinet, harpsichord,vibes,
brass, more strings at octaves, and a
funky synthesizer sound. More importan-
tly, it's one of the few electronic instru-
ments around so far with a touch sen-
sitive keyboard - - it senses key velocity,
and produces a loudness response that
resembles the behavior of a piano quite
well.

We spoke to Mike Boddicker, a heavily
called keyboard man in Los Angeles,
who also acts as a product evaluator for
Moog Music. He's been using the Poly-
moog on Stevie Wonder's new album,
{to drop a name,) and gets a lot of re-
quests to trot out the new Moog. That's
probably a good sign, when he has the
only one around and it’s not in the

... Michael Boddicker and the Polymoog Synthesizer from Moog Music, Inc.

stores yet. But Mike says they plan to
start delivering this July, and it'll be in
the middle-four thousand dollar range.

GUITAR SYNTHESIZERS: 360
SYSTEMS

While most manufacturers have been
busy making keyboard-controlled syn-
thesizers, 360 Systems, a small Los
Angeles based company, has been produc-
ing devices that allow traditional "live
performance’’ instruments to be used as
synthesizer-controllers. An interface call-
ed a "Pitch Follower’ is connected be-
tween a ‘‘real’”’ instrument and the syn-
thesizer; it translates the original signal
into pitch, envelope, and trigger signals
compatible with the synthesizer. Though
originally manufactured for use with
single-line instruments, it has evolved into
a six-channel Polyphonic Controller, for
use with electric guitar.

The electric guitar is an ideal syn-
thesizer controller, since it is polyphonic,
common and easy to play, and in terms
of pitch, it allows the musician to "‘play
in the cracks” between notes. Best of all,
a guitar permits the performer to control
note dynamics. It's also easy to extract
separate signals from each string, for
running a synthesizer. The resuit doesn’t
sound much like keyboard synthesizers
either, partly since people approach mus-
ic differently on guitar, and also because
the guitar is expressive in different ways.

The workings of a guitar synthesizer
can be understood by viewing one chan-
nel of it as a slice of the entire system.
Three separate signals need to be created
per string, in order to accurately repre-
sent what a guitar player is doing. These
are pitch and envelope control voltages,
and a trigger, which represents when a




... 360 System’s polyphonic guitar synthesizer

string is picked. Pitch-to-voltage con-
version is accomplished by isolating the
fundamental of a note, and measuring
the period of the waveform. The log of a
voltage representing period will be in-
creasing with frequency, in this case at a
1-volt/octave rate. This signal controls
the pitch of all oscillators.

String dynamics are represented by an
envelope follower circuit. It's an average-
rectifier followed by a low-pass filter.
Being non-linear, it produces a result that
1s better suited to operating a synthe-
sizer's VCA than a real guitar envelope
is. In fact, a guitar envelope isn't very
good at all for shaping the amplitude of
most sy nthetic sounds!

The last circuit produces triggers to
operate the synthesizer's envelope gen-
erator. It responds to flat picking, so that
when a pick leaves a string, a new trigger
results. This way, a filter sweep can be
made to shape each new note played.
Legato performance doesn’t retrigger the
filter, so one’s right-hand technique on
guitar determines what the synthesizer
will sound like.

360 System’s guitar synthesizer uses
six “‘real”” synthesizers. Each of these
contains two oscillators, a low-pass filter,
envelope generators, a mixer and vol
tage-controlled amplifier. It can produce
up to eighteen notes on a full chord, and
can play any transposition of a perfor-
mance. In fact, any string can be individ-
ually transposed while playing, to pro-
duce chord clusters that couldn’t be
played on a normal guitar. It's a fair
amount of effort to set up voicings on
six synthesizers, but then zgain, it sounds
like six instruments playing at once.
There is also a small advantage to playing
a guitar synthesizer, that isn't true of
its keyboard counterpart: You know
what sound s on which string, while on

keyboard, you only know this under
some circumstances.

The guitar synthesizer works out best
in the hands of people who can orches-
trate. It's possible to have say, brass ins-
truments on the top two strings, a violin
and viola on the next two, and some bass
figure on the A and E strings. Guitar
players seem to have a limitless appetite
for good new sounds, and this synthesizer
may keep them occupied for a number of
years. It gets the musician into playing
new kinds of material too, much of which
would never be played on guitar - - unless
the “‘right’’ sound was available.

FOR MORE INFORMATION

Write to the manufacturers mentioned
here for all the facts. Some of them will

have instruments not covered in this
article, to be released soon.
OBERHEIM ELECTRONICS, INC.,

1549 9th Street, Santa Monica, Ca.
90401. 360 SYSTEMS, 2825 Hyans St.,
Los Angeles, Ca. 90026. E-Mu SYSTEMS,
3046 Scott Blvd., San Jose, Ca. 95050.
MOOG MUSIC, INC., Academy Street,
Williamsville, NY 14221. ARP INSTRU-
MENTS, 320 Needham Street, Newton,
Ma. 02164,

COMMERCIAL DUPLICATING SYSTEMS

PHOENIX
ENTERPRISE
COMPANY

INSTALLATION AND PREVENTIVE
MAINTENANCE TRAINING
INCLUDED IN PRICING

Southeast Regional Service Center

TECH SYSTEMS
Suite 215
2065 Peachtree Industrial Ct.
Chamblee (Atlanta) GA 30341
Phone (404) 457-0426
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In a time when everyone around
you seems to be making a cheaper
mixer ... we're still making a better
one.

Built to professional standards with
quality components, the 2022
portable mixer goes anywhere, any
time, with specifications
comparable to the finest European
and American studio consoles.

The 2022, modular in design and
hand-assembled, gives you more
than money can buy. Its versatility
and dependability give you security
on the job. And then, of course,
there's our full factory support and
a warrantee unique in the industry.

There are many other reasons for
buying a 2022 (or two). Please write
for further information; dealer
inquiries invited.

145

£ 2005AD, Inc.

5 2005 Naudain Street
Philadelphia, PA 19146
215-545-3488
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New Products

dbx ANNOUNCES PLUG-IN REPLACE-
MENT FOR DOLBY

dbx announces introduction of its
K9-22 noise reduction system card, a
direct plug-in replacement for the CAT-
22 noise reduction card which forms the
basis of the Dolby “A” system.

The dbx card option allows any 361,
MI16 or M24 Dolby *“A” equipped studio
to convert to dbx noise reduction and be
in operation in minutes with no wiring
changes or other procedures required.
The dbx K9-22 cards are supplied in a
convenient Halliburton instrument case
for ease of carrying from one location to
another. The case also stores the unused
Dolby CAT-22 cards while they are not
in use.

The dbx K9-22 cards may be pur-
chased in any quantity at a cost of $250
per card, permitting additional channels
to be purchased as and where needed.
The cost of converting a Dolby MI16 to
dbx is approximately $4,200, or less than
half the cost of a complete 16 channel
dbx or Dolby noise reduction system.

“We hope by this means to make dbx
noise reduction abailable to any studio
or performing group that necds it, even if
they are unable to purchase the free-
standing dbx system,” says Larry Blakely,
Director of Marketing for dbx. **With the
K9-22 card option available, a producer
or engincer who prefers dbx noise reduc-
tion can in cssence take his own dbx
with him wherever he goes, provided
there's a Dolby A’ rack to plug it into
when he gets there. The card option will
also be of interest to mastering houses
and record labels who need the dbx
desperately when they need it, but who
have difficulty justifying the duplication
in capital equipment,’ Blakely said.
dbx, INCORPORATED, 296 NEWTON
STREET, WALTHAM, MA. 02154
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AMPEX INTRODUCES ATR-100
RECORDER

The ATR-100 features an exclusive
tape handling system first developed by
Ampex for computer tape transports
that totally eliminates the use of pinch
rollers, and advanced signal electronics
with performance specs that are as much
as 10 dB or an order of magnitude better
than any audio recorder on the market.
“The ATR-100 is a milestone in practical
sound recording that spans nearly 30
years of pioneering leadership in audio
engincering and incorporates modern
computer technology.”

A totally new transport design in-
cludes a fully servoed tape drive system
permitting substantial improvements in
tape handling and timing accuracy.

The ATR-100 has a signal-to-noise
ratio of better than 80 dB (full track at
30 ips) and an overall record and re-
produce response of *3/4 dB, 100 Hz
-15 kilz at 15 ips (almost visually un-
detectable on an oscilloscope), compared
to a typical performance spec of 2 dB
quoted by other recorder manufacturers.



Sound Alternative: 2200

In the purstit of good 30414, a new alternativa has a-rived-the
SAE 2200. Qur decign go3 ; to offer the sound quality and reli-
abilizy of oLr 2503 in a rer2 mocest power and price pzckage
The realizet on of this Joal s an amplifier whose specifications
become the standa-d ov wnich dthers are judged:

—1C0 Watts RVIS/Cxannel (both channels driven)
from 20Hz to 20kHz into 8 Ohms.

—0.05% Total Harmonic Distortion from 250mWwW
to rated power, from 20Hz to 20kHz.

IM Distortionat8Qbms . . . _ . ... .. ... ... ... J.C5% Max.
Inpu- Sensitiwity . . . . . . e nad> B L LA 1.5 vclzs, RMS
Frequency Response at razect pcwer . . . . . .+0. 25dB, 20z 1¢ 20k Mz

Noise . . . . .. . Grzaver than -95dB below sat=d power
Transient Re:)onse o eny Squcre Viawe . .2.5usec, rise and tall time
Slew Rate . .. . . . watd . 40 Vo ts/usec.

(Specificazions c)moly with FTc_, raqu rements for powe- a mps.)
Witk these credentia s the possiksle uses of the 22C0 tecome
almast lim 't ess. T-ere's tri-amp ng, or driving efficient s eakers,
or szudio monitor syszews_ or small listening rooms, cr large
listeaing rooms w -h sma | budgets or ...

Besides per-ormancze, t12 2200 of“ers SAE quzlity contruction,
and featur2:. For examngle:

e e W
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LEC *OWER DISFLAY -Utilizing 15 Ligh- Emitting Diod=3
for 2ach channel, the 2200'; power sutpit is instantly dis
play2c in watts from 22mW tc full power.

FULLY ZOMPLIMENTARY CIRCUITRY-This assures low
distertion, plus offering high slew rate, wice bandwidth, ard
accurate reproduction o any wvavefo-nr.

STEADY-STATE USE-=veryching from the monocoque co+
structid tc the plug-im board desicn and massive heat-sinks:
are SAE designed fce continubus pe-fcrmarce undar the mos:-
demarding conditions.

SIZE 2_US-Measur nc only 8 in. dee3 anc 5.25 in. tall this
19 in. rack mount kezuty is “ruly an efficient power package
for ary place or zpp cation. PLUS the 2200 offers reley
spea<er p-otection and a FRE= 5 YEA3 Service Contract.
PRICE: $450.00 fsuzgested list;

SC ENTIFIC AUDIO EL=CTRCNICS, Inc

P.C. Bcx €OR71 Terminal Annex,

Los £ncedes, Californsa 90060

Please send more info-mation on the 2200 Jower amplifier
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No atter how young
or old the recording,
the Institute of the

American Musical, Inc.
relies on Stanton

for playback.

Speaking of problems, how would
you like to be faced with the need to
accurately reproduce the sound from
Edison Diamond Discs, Pathés and
Aeolian-Vocalions? That's just what the
Institute is faced with — and that's
precisely why they turned to Stanton
cartridges.

The Institute collection consists of
approximately 35,000 recordings, from
just about every American theatre or
film musical since the Berliners of the
1890's through to the latest stereo and
quadraphonic recordings. They have
original, historic machines to play the
old recordings, but the arms are heavy
and the old styli insensitive and some-
what worn. Furthermore, the acoustic
playback does not permit them to filter
the surface noise or tape these rare
records.

Miles Kreuger, President of the Insti-
tute, discussed his problem with other
famed and experienced archivists. They
all agreed that the Stanton calibrated
681 Series was the answer. Naturally, it
is the 681 Triple-E for critical listening
and taping with more recent discs; the
special 681 stylus for LP's; and, for
some old 78's, a 681 cartridge, espe-
cially wired for vertical response (with a
1 mil stylus).

Today, scholars, authors and re-
searchers, can get perfect to adequate
reproduction of any of the material in
the collection. The work of the Institute
is important work . . . Stanton is proud
to be an integral part of it.

Whether your usage involves ar-
chives, recording, broadcasting or home
entertainment, your choice should be
the choice of the professionals . . . the
Stanton 681 Triple-E.

Write today for further information to:
Stanton Magnetics, Terminal Drive,
Plainview, N. Y. 11803.

AT

STAaNTON
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circuitry and occupies a counter space
only 42 1/2" long by 21" high by 177
deep.

GARNER INDUSTRIES, 4200 NORTIH
48th STREET, LINCOLN, NB. 68504
(402) 464-5911.
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CAPITOL. MAGNETICS ADDS FOR-—
MULA Q19, COMPATIBLE MASTER—
ING TAPE FOR IHIEAVY DUTY USE

Designed for heavy duty studio use,
Formula Q19 will give excellent repro-
duction with good headroom for original
recording, dubbing and other recording
uses. Optimally balanced for low bias
noise and minimal print through, the tape
also has a new backcoating formulation
guaranteeing high scratch and wear re-
sistance, smooth pack with high spced
winding and low abrasion of capstans and
guides.

Available in 1/4 in., 1/2 in, | in. and
2 in. widths and all popular lengths,
Formula Q19 will be marketed under the
company’s Audiotape by Capitol label.
Width sclections include cither | or
I 1/2 mil thickness.

Formula Q19 is fully compatible. No
change of record setting will be necessary
for most studio machines.

CAPITOL MAGNETIC PRODUCTS*1750
N. VINE, LOS ANGELES, CA. 90028,
(213) 462-6252.
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LEXICON ANNOUNCES MODEL 102-S
STEREO DELAY UNIT FOR RECORD-
ING STUDIOS

In addition to providing the same flex-
ibility and unequaled audio performance

established by Delta-T 102, the new
STEREQO 102-S system incorporates two
independent delay units in one chassis.
‘I'he unit also features a new VCO module
which for the first time gives recording
engineers comprehensive signal processing
capabilities in the time domain. New
effects possible are more natural double
tracking, flanging, vibrato, time delay
panning, extreme pitch modulation, and
signal transformation for special effects.

The two delay lines can be used in-
dependently with totally different signals
(for example, when the nced for simul-
taneous delayed echo and doubling
arises). The VCO may be set to control
only one channel while the other remains
clocked by the crystal. System speci-
fications include 90 dB dynamic range,
0.2% total noise and distortion, 192 ms
delay per channel with 3 ms taps, dual
five-position LED headroom indicators
and computer quality components and
construction for high reliability.

The new sterco system is totally mod-
ular and allows the user to start with a
more economically configured mono sys-
tein which is ficld expandable at a later
time through plug-in  modules. TFor
studios that would normally use two de-
lays per installation, this feature allows a
savings in excess of $1,000 when adding
a second delay.

LEXICON, INC., 60 TURNER STREET,
WALTIAM, MA. 02154, (617) 891-6790
Circle No. 160

9x3 “MIC—SPLITTER” INTRODUCED
BY SESCOM

“Mic-Splitter,” is designed to split up
to nine microphones, threc different
ways, and is now available from Scscom,
Inc.

Principal design feature is that the unit
has three outputs for every input. As a
result, it can handle multiple feed re-
quirements such as during a live perfor-
mance when three simultaneous outputs
are necessary.

An example of this application would
be when one output is used for the PA
system, a second for monitor or fold-
back sound, and a third to TV or re-
cording.

Other applications include remixing in



recording studios and for 1V overdubbing
and remixing.

The 9x3 was originally developed on a
“customized basis” for major recording
studios and TV networks for ‘“‘micro-
phone split bndging”. Now is the first
time, according to Franklin J. Miller,
Sescom president, that the unit has been
manufactured and priced for general use.

Design features include male and fe-
male “*XLR" typec connectors, Sescom
transformners with isolation resistors,
phase reversal and ground lifter switches.

Important performance specifications
are its rated primary and secondary im
pedance of 150-250 ohms, but it is ac-
tually designed to bridge a microphone at
over 1200 ohms impedance. The input
level is -10 dbin @ 30 11z with less than
.2% THD.

I’nced at $]045 ()0 the 9x3 mecasures
7" x 19" for standard rack mounting,
weighs 8.5 lbs. and comes in a bluc
leatherette carrying case.

SESCOM, BOX 590, GARDENA, CA.
90247, (213) 770-3510.
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SOUNDCRAFTSMEN RP 2204 TAPE
PLAYBACK EQUALIZER

Soundcraftsmen’s new Model RPP2204
offers outstanding improvement in sterco
reprocduction through Octave-by-Octave
graphic equalization. The RP2204 can be
used for cqualization of tape recordings
and an ENVIROMENTAL TEST RE
CORD 1s included for listening environ-
ment equalization.

The equalizer is designed for con
nection ¢o the tape monitor circuit of
any stereo receiver or preamplifier. It
includes its own tape monitor inputs and
outputs with front panel pushbutton
selection, so that the tape monitor fea-
ture is stili available to the user through
the equalizer's selector switches. Front
panel pushbution selection also provides
tape record equalization switching and

environ-

“‘equalizer-on” for
mental equalization.

Other features include two completely
scparate ten-octave cqualization panels,
with plus ov minus 12 dB boost and cut

automatic

provided individually for each octave.
Separate equalized-signal zero-gain con-
trols arc provided for cach channel,
enabling c¢xact balancing of input to
output levels within an 18 dB range.

Specifications  include: S/N 96 dB,
THD-less than .1% at 2v; typ .05% at lv,
Toroidal and Ferrite core inductors, and,
an eight section ferrous chassis.

Price: $329.50.
SOUNDCRAFTSMEN, 1721 NEWPORT
CIRCLE, SANTA ANA, CA. 92705,
(714) 556-6191.
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The “C” Series MASTER-ROOM ™
Natural Sound Ambience in Full Two-Channel Stereo

Natural

seat in
reverberation,

(1) A natural-length delay *

(2) An initial

(3) A build-up in reverberart amplitude
(4) A decay proportioned t> delay
(5) Randomly patterned dil-usion

While a number of artificial rewerberation devices
are available, Natural Sound Amrbience can only be

obtained from either:

(a) An acoustically bzlaxed
(b; AMASTER-ROOM "~

Sound Ambience —
‘presence’ ot a live performance heard from the best
the house.
Ambience consis s of

‘early ref ecions’ pattern

the unsurpassed

A bt more than just

.

.

"C"” Series Master-Rocms ncw bring you this
Natural Sound Ambience n full :-wo-channel stereo
models having marry addional features such as:

* 100% Chanrel Separation

Variable Decay Comtrols

* Matched Pair or Ditferertial Patterns
Complete Reverb/Dry Signal Mixing
Rack-Mount or Portable Electronics

Remote Controls Included on Rack Units
Very High Acoustic Immunity

Meaningtul Portab lity — Complete Stereo

live chamber

RIS NS
8 PRODUCTS,

2990 MonmcE Daive, SuoTe 222

System Below 13 Pounds
Balanced Line and vU Me‘er Options

MICZ

MIX AuDIo

INC.

Dw..as Tzuas 75220

Ses youwr Muster-Room desier "o tull
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detals or write divect
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NEW FERRITE REPLACEMENT HEAD
FOR MINCOM RECORDERS DEVEL
OPED BY SAKI MAGNETICS

Saki Magnetics, introduces the first
hot-pressed, glass-bonded ferrite head for
Mincom studio recorders, available in all
track formats. The new Saki head is

manufactured in hot-pressed ferrite with
glass-bonded gaps.

The head is plug-to-plug compatible
with the original metal head used in the
Mincom recorder. A reasonable life ex-
pectancy for this Saki ferrite head is 10
times that of the original metal head.
SAKI MAGNETICS INC., 1649 12th
ST., SANTA MONICA, CA 90404,
(213) 452-8611.
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SABOR INTRODUCES NEW wWOW AND
FLUTTER METER

A new Wow and Flutter Meter that in
cludes a built-in digital frequency meter
has been announced by the Sabor Corp-
oration.

The Meguro Model MK-668C features
selectable calibration to permit reading
peak, average or cffective values of wow
and flutter to conform to ANSI/CCIR/
DIN/IEC, NAB or JIS respectively. Sep-
arate readings may be made for unweigh-

s a0 OB oEn G e s ORD
A R L L I I U U]

Deolers for the El-Tech 1616-25 recording console

R-e/p 62

ted values.

Tape speed crror is indicated on the
digital frequency meter. This contrasts
with a conventional instrument which
rcads in terms ol percent on an analog
meltcer,

Accuracy of the frequency counter s
*1 Hz % the stability of the internal
crystal controlled oscillator. The 4-digit
frequency counter is separately useable in
the 10 Hz to 9999 11z range

Two input voltage ranges are available:
0.5mV o 30 mVrms and 5 mV (o 30
Vims. Wow flutter range is 0.003% to
10% at inputs above 30 mVrms and
0.01% to 10% with inputs from 0.5mV
to 30 mVrms. Measurements can be made
at 3.15 kHz for DIN, [EC or ANSI and
at 3.0 kHz tor JIS, NAB or CCIR.

Price is $975 and the MK-668C is
available from stock.

SABOR CORPORATION, 12597 CREN-
SHAW BLVD., HAWTHORNE, CA90250
(213) 644-8689
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NEW GARNER CONTINUOUS BELT
TAPE ERASER HANDLES TAPES UP
TO 10 1/2” WIDE

Garner Industries has expanded its
line of high speed, continuous belt erasers
to include a new model that erases audio/
video tapes up to 10 1/2” wide. This new
craser, the Model 105, along with Gar-
ner’'s Model 70 for 7 /2" tapes, is

deseribed in a brochure now available
from Garner.

I'he brochure describes how both
Garner models can easily erase most

tapes in one 4-sccond “hands-off™ oper-
ation. lapes are placed on a continuous
belt and passed over high flux coils to
produce an erasure which meets or ex:
cceds professional recording standards.

Along with test reports from radio and
television studios, sound studios, and
education nstitutions, the Garner bro-

»

chure also contains specifications on both
the Model 105 and the Model 70.
GARNER INDUSTRIES, 4200 NORTH
48th STREET, LINCOLN, NB. 68504
(402) 464-5911.

Circle No. 167

950 MHz DIVERSITY WIRFLESS MIC
ROPHONE SYSTEM I'ROM THOMSON-
CSF LABS

The design techmques of this system
assure that the amplified sound will be
true high fidelity without any signs of
fading. interference, or channel cross-
talk. Fade-free reception is obtained by
the automatic diversity switching of two
antenna systems for optimum signal
selection. Interference-frec reception is
provided by operation in the relatively
wide and unused 947-952 MHz fre-
quency band. Channel crosstalk is vir-
tually eliminated by a combination of

WHY ME?

Why carry low end gear for the semi-pro

- 05 well

reessesY. . ..

as larger professional studio equipment?

The answer is simple.

| wanr you to start right, with the nght equipment
for your needs. no matter how small.

geor.

The way | figure it, it won't be too long before you
will ourgrow your initial sef-up and graduare 1o bigger
When that happens we'll be here 10 work and

grow with you.

We're with you all the way — from porrable 4 rrack,
mixers 1o full blown 16/16 tun key installarions.

I'm Emil Hondke and I'm ready when you are

LE
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Because | Believe in you.

o 16 Music Circle South Nashville, Tennessee 37203 (615) 256-1650
Write or call for derails today



high transmitter frequency stability and
receiver sclectivity.

50 milliwatts of transmitter output
power permit the ultra-sensitive recciver
to pick up a usable signal within a min-
imum 500 foot range. Highly accurate
transmission and reception allow the
simultancous use of up to fifteen chan-
nels. The wide dynamic range of the
transmitter combines with its unique
soft level limiting circuit to retain the

fidelity of any loud or soft sounds.
/’-

s
-~ 4 .

A flat audio response from 50 Hz to
15 kl1z and a signal-to-noisc ratio greater
than 60 dB arc the indices of the ability
of this wircless microphone system to
provide true high fidelity.

Two versions of this system arc being
made available. The RM-100 includes a
five-channel receiver with five trans-
mitters. The RM-102 is a single channel
version suitable for applications re-

quiring cither only one channel or sep-
arate receiver locations.

THHOMSON-CSF LABORATORIES,INC.,
37 BROWNIIOUSE RD., STAMFORD,
CT. 06902, (203) 327-7700.
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SESCOM'S “SPLIT MATCHER™ IM-—
PROVES SOUND OF ELECTRIC GUI1
TAR THROUGH PA SYSTEMS OR
RECORDING CONSOLES

Featuring a balanced low impedance
output with a ground lift switch that
plugs into any PA system, mixer or
recording console, the Model SM-1A
eliminates the practice of placing a micro-
phone in front of a spcaker system. As a
result, a mixer gets more of the original
sound from the pickup without addi-
tional distortion.

Important design features include plac-
ing an amp and pickup switch and a filter
switch for bass guitar, along the side of
the unit. Thus by merely flipping a switch

into the operating position, the output
of an amplifier can be plugged into the
box; or the high frequency signal in the
filter position can be cut.

Important specifications include: pri-
mary impedance at 60K ohms; secondary
impedance at 150-250 ohms; and the
input level at -10 dbm @ 30 Hz .2% THD.

Priced at $36.30.

SESCOM INC., P.O. BOX 590. GAR—
DENA, CA. 90247, (213) 770-3510.
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SOUND WORKSHOP COMPACT EIGHT
TRACK RECORDING CONSOLE

Known as the Model 1280 the newly
introduced compact recording console
has 12 inputs, 8 outputs, and 8x2 stereo
control room monitor mixer as well as an
8x 1 musicians cue mixer. An independant
2 track mixdown buss is provided as well.
Each of the 12 inputs features 3 band
cqualization, 35dB trim control, push
equalization, 35dB trim control, push-
button track assign matrix, full panning,
echo send, mute, solo, 26dB mic pad, and
straight line slide faders, as well as pre
and post fader patch-points.

All ten output busses feature Sound
Workshop’s unique tri-lite LED readouts
which allow level monitoring of all out-
puts at a glance, even when recording 8
tracks simultancously. Superior transient
response, and low distortion is assurcd by
transformerless low 7 mic pre-amps. Bal-

L

&

7138 Santa Monica Boulevard - llollywood.(alilornia_ 920046 (213 851-7172
“The Protessional Sound People”’

13

MNe have bothithe new
Olaris in stocelk:
forimmediate delivery?

AUDIO CONCEPTS, INC,
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remote operator...
don’t
worry about

again
With Captain Electric’s. . .
CUSTOM DESIGNED

RCART

OPTIONS

® Portable
®Semi-Portable
INPUT ® Permanent
® Cord and Cap
® Motor Mount
®240 Volt-Single Phase
©120/240 Volt-Single Phase
® 120 Volt-Single Phase
® |nput Voltage Meter
® input Ampere Meter
® voltage Drop Adjustment

ouUTPUT

® Output Overioad Protection

® |ndividual Output Receptacles
® 120 VolIt-Single Phase
®120/240 Voit-Single Phase

® Special Voltages and Phases
® Output Voltage Meter

® Output Ampere Meter

® Time Meter

® Frequency Meter

® Panel Light

GROUNDING

® |sojated Ground

® Ground Fauit Interupter
® Ground Fault Indicator
® Ground Control Switch

TRANSFORMER

® Special Voitages,
L.oad Capacities

® \voltage Drop Taps

® |solating \*‘:

® Regulating

® Encapsulated

® Rain Tite

®50 H2

®60 H2

©50/60 H2

Phases and

FOR FIRM PRICING
WRITE GIVING YOUR
REQUIREMENTS

AUDIO ELECTRICAL

SUPPLY INC.
15452 Cabrito Road
Van Nuys, CA. 91406
Tel. (213) 787-3679

R-e/p 66

anced inputs for phantom power are
available as an option, using gapless lam-
ination transformers. Dual echo returns
permit full panning and EQ on the cham-
ber return.

Price: $2850.

SOUND WORKSHOP PROFESSIONAIL

AUDIO PRODUCTS, 1038 NORTHERN
BLVD., ROSLYN, NY 11576 (516)
621-6710
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Classified

CLASSIFIED ADVERTISING
RATES

Prepaid* with submitted copy:

Qnpe column inch (1”" X 2%") .

% column inch (%' x 2%")

*(1f billing is required add 20%)

.$35.00
. 20.00

BOOKS

SERVICES

MICROPHONES: DESIGN and

APPLICATION.. ..
by Lou Burroughs
A practical, non-theoretical reference
manual for those involved in the ap-
plication of microphones for recording,
TV, motion pictures, sound reinforce-
ment.

Hardcover . .......... $20.00
R-e/p BOOKS
P.O. Box 2449
HOLLYWQOD, CA 90028

7NEW PRESSING PLANT IN LOUISIANA)
[ ]

Quality 45 RPM and LP pressings
with PURE vinyl.
[}

One, two or full color LP jackets.
[}

You'M like our 'Ole Fashioned™,

dependable, FAST personal service.

b7

[ ]
k{C
SMALL 4-16 TRACK STUDIOS

Call or write:
Ville Platie
e RECORD MFG.CO.
120 EASTCYPRESS P.O. BOX DRAWER 10-R
VILLE PLATTE, LA 70584

PHONE 318361 2104
Detailed technical assistance + acoustical
consultation, from our engineering
division to our clients — either here or
via phone & included FREE.

+

Tascam Warranty Service Station + Sales
Music & Sound Ltd., 11% Old York
Road, Willow Grove, PA 19090
(215/659-9251).

The Only One

PROFESSIONAL MONITOR TUNING
Even the finest control room designs re-
quire speaker line tuning for accurate
response. Milam Audio uses only the
finest Real Time Equipment to read and
correctly perform monitor tuning. For
information contact:

MILAM AUDIO CO.
1504 N. 8th Street
Pekin, IL 61554 (309) 346-3161

EQUIPMENT

ONE STOP FOR ALL YOUR
PROFESSIONAL AUDIO REQUIREMENTS
BOTTOM LINE ORIENTED
F.T.C.BREWER COMPANY
P.O.Box 8057 Pensacola, Florida 32505

SOUND SYSTEM ENGINEERING
by Don & Carolyn Davis
296 pages 8%x11
Hardbound ....... $19.95
R-e/p BOOKS
P.O. Box 2449
HOLLYWOOD, CA 90028

HANDBOOK OF MULTICHANNEL
RECORDING
by F. Alton Everest

320 pages 201 illustrations
The book that covers it all . . . a

comprehensive guide to all facets of
multi-track recording . . . acoustics . . .
construction . . . studio design . . . equ-
ipment . . . techniques . . . and much,
much more.

Hardbound $10.95 Paperback $7.95

send check or money order to:

R-e/p BOOKS
P.0. BOX 2449
HOLLYWOOD, CA 90028

SPLICE TAPE FASTER, BETTER, BY
SHEARING. Experts recommend NAGY
SPLICERS. Quality, long-lasting instru-
ments. Reasonably priced. Details:
NRPR / Box 289
MclLean, VA 22101

FREE CATALOG & AUDIO APPLICATIONS

AMPLIFIERS
MIC, EQ ACN,
LINE, TAPE, DISC,
POWER

OSCILLATORS
AUDIO
TAPE BIAS

POWER SUPPLIES
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FOR SALE: 16 track professional
recording studio in Aspen, Colorado.
MCi, Dolby, 3M plus instruments.
2 vyears old with exceptional future
potential.
Ed. Thorne
Box 1498 / Aspen, Colo. 81611

(303) 925-5530




k2

For Sale: Recording Console & Stack
18x4, 10 subs, equalization, pan, echo
modular const., great cue & playback.
Prods’. desk, spares, manuals & eng:
SounDesign built for $23,000, very
versatile, exInt cond. Sacrifice $3,750.
R. Holme
5851 Burnet Avenue
Van Nuys, CA 91411
(213) 994-4449 or 9819195

TRACKS!! The complete semi-pro record-
ing center. Get our low prices on TASCAM,
TEAC, NEOTEK, MULTI-TRACK, DBX,
MXR PRO, SHURE, BGW, TAPCO and
many others. Complete studio packages
available.

TRACKS!! from

DJ’s MUSIC LTD.

1401 Blanchan
La Grange Park, Ill. 60525
(312) 354-5666

Studio Closing Equipment Sale
Chicago Recording Company has clos-
ed its studio in the country. All re-
maining items are in new or like new
condition and available at 1/2 price or
less. For sale are: 1-3M Sclectake
search & cue, 16 -MCI noise gates,
2_Altec 9846B Bi-amp monitors,
1-Mellotron 400, and 2--custom
Formica cquipment cabinets. If in-
terested contact:

Alan Kubicka or Cleon Wells
(312) 8229333

FOR SALE: Tascam 1/2", 4-track tape
recorder. Series 70 with 501 electronics.
Mic preamps and balanced lines. $2,000.
Chuck Davidson
(217) 423-3330
R7 Box 284
Decatur, Illinois 62521

MCI . .. Now the best selling multi-track
recorder!
MCI ... only from Audiotechniques,Inc.

in the great northceast!

Tape recorders from one track to 24
track

Recording consoles up to 40 input

MCI sales-service
factory trained technicians
Studio design and
construction scrvice

AUDIOTECHNIQUES, INC.
142 Hamilton Avenue
Stamford, Conn. 06902
(203) 359-2312

New York’s leading dealer special-
izing in Semi-Pro and Professional
Recording and P.A. Equipment. Teac,
Tascam, Sound Workshop, Nakamichi,
DBX, MXR, Dynaco, ADS, Frazier,
Eventide, Llectro-Voice, Shure,Scotch,
Maxell, and more. We go both ways:
Lowest prices in sealed factory car-
tons, or complete laboratory check-
out and installation. All equipment
on display.

AUDIO BY ZIMET

1038 Northern Blvd.

Roslyn, L.I., New York 11576
(516) 621-0138

HIGH INTENSITY turned sound rein-
forcement + disco + 4-24 track stu-
dios, including narrow band (5 Hz!)
feedback and ring mode suppres-
sion, detailed regencrative response
environmental  equalization *1 dR
at your cars, room design/measurc-
ment/treatment, 15% articulation loss
of consonants, our 18 dB computer
designed crossovers and enclosures.
1000’s of customized and expan-
dable professional products including:
splayed fiberglass horns, consoles,
comp/rms/pcak limiters, continuously
variable electronic crossovers, digital/
acousticfanalog declays, omnipressors,
flangers, reverb, ccho, doubling, trip-
ling, p.a. noise reduction, piezo trans-
ducers, frequency shifters, notch fil-
ters, etc. All shipped prepaid + in-
sured. Sonic Lngineering lLabs, 11
1/2 Old York Rd., Willow Grove,
Pa. 19090, (215) 659-9251.
+Anechoic Chamber+
Inventors/Engincers

Erase faster
y -t 0000
w

Erase cleaner

Garner Model 70 cutsman-
hours spent erasingaudioandvideo
tapes. Simple, safe continuous belt

operation gives you “hands-off"
professional erasures in only four
seconds. Handles up to 10%2" reels,
cartridges, and cassettes. Ac-
claimed by major users, yet priced
low enough for the smaliest studio
or station to afford.

GARNER INDUSTRIES
4200 N. 48th St.
Lincoln, NE 68504
402-464-5911

A & M Records

Atlantic Recording Studios
Autumn Productions
Capitol Records

Kendun Recorders

The Mastering Lab.
Sterling Sound

Allen Zentz Mastering

A SOUND INVESTMENT

IS G® REALLY NECESSARY

*compatible stereo generator

THESE ARE SOME OF THE PROFESSIONALS WHO THINK SO . . .

International:

Discos y Sinfonolas, Mazatlan
Festival Records Pty., Sydney
Orfeon, Mexico City

Quadra Universal, Paris

R.C.A., S.A., Mexico City

Raff Records, Mexico City
Unique Art Records (Singapore)

For information contact . . .

HOLZER AUDIO ENGINEERING CORP

@ 14110 AETNA ST., / VAN NUYS, CA 91461

(213) 787-7733

R-e/p 67
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MCI . . . The finest name in Audio Re-

* corders and Consoles, now offers 1 to ) FOR SALE .
O r‘ presentS g 24 track Master recorders and up to 40 MCI 16-Track Recorder with auto-
in, 40 out Automated Consoles. For locator new machine specifications.
ffTHE Midwest Factory representation contact $13,500

PACKAGE"

~N
e 1000 Pure Vinyl 45 RPM Records.

MILAM AUDIO CO.
1504 N. 8th Street
Pekin, IL 61554 (309) 346-3161

Guggenheim Productions, Inc.
3121 South Street, N.W.
Washington, D.C. 20007

(202) 337-6900

FOR SALE: MCI 16-8 TRK Recorder,

MCI 16-IN, 16-OUT Console W/Cus-

e Labels—Black & White at this

) tom Producers Desk. Scully 4 TRK, FOR SALE: Ampex AG410B4 Re-
Price. 2.9 TRKS. F-TREK. all low use Lime. corder with  1/2” 4 Track, /47
e All Metal Parts & Processing. Closing Studio Operation. 2-Track, 1/4" Mono llcads, Remote

e Mastering by Dick McGrew using (312) 298-6680 Control. Muchine is 7 1/2-15 but
Neumann VMS 70 Lathe and SX 15-30 kit 1s included. In walnut for-

74 Cutter mica roll around cabinet. $3000.00.
G 1 ) d Deli 16 x 16 SPECTRA SONICS CUSTONMI (701) 223-7316
i e CONSOLL: Separate monitor panel,

S(A)geruGEEE$19900 solo, track on-off, 2 cue, producer’s FOR SALE
=t

(lc.Sk‘ 32 pan pots. Currently in oper- 3M 4 trk-in console 15-30 ips XInt: . $3900
(FOB DALLAS) ation. Good, quiet board. $12.500. AMPEN 351 2 trk in console .. .81000

Circle No. 177

- best offer. 'EX 350 ste 1/4 trk i le .$800
DELIVERY GUARANTEE o1 . . AMPEX stereo trk 1n console .
A+R Record Manufacturing Corp. guaran- 5th FLOOR RLECORDING Scully 280 2 trk in console 15-30 ips $2400
tees that for everyday your order is delayed 517 W. 3rd. Sony C-57 condenser microphones
past our promised shipping date we will give Cincinnati, Ohio 45202 (2) ca. . 81925
ou 50-extra records at no additional cost. SR =v= A -
\J i (513) 651-1871 MCBO e $100
Call Toll Free for more Information. MC75 R il $125
800-527-3260 P PULTEC et L #8¢ Xines - $125
ALE CTEC filter H L -3¢ Xint: .. .812
+ Custom Built Console, Gotham Components Countryman 967 phase shitter .. .8190
reCOfd 12-in 4-out, perfect for 8-track or 4-track Spectra Sonics Console 24x16 .. $17K
EQ & Echo Send, Langevin Power Supply, V.5.0. Mclntosh 200 watt, drives
mC\nUfOCthlng COfp. Super Quiet, Mint Condition. anything L. ..., $400
902 N. Industrial Blvd. Call: JIDXMIC g eseeess $120
Dallas.Texas 75207 (214) 741-2027 | Harrv Deal Ask for Brian
| (704) 632-1735 (213) 461-3717

A = —

7 HEY-codly Yol GUYS

TWO FCICQd \ PUl A LITTLE EXCITEMENT IN IT?
Equalizer s Ve

You Can
Trust.

The 530 is two independent Graphic Equal
izers with a common power supply. Each
channel has a differentiat input stage, followed
by nine variable equalizers centered at each
octave from 50 Hz to 12.5 kHz. The trans-
former isolated outputs can deliver +20 dBm
into a 600 ohm load. The bridging inputs may
be fed from batanced or unbalanced
sources. tdeal for recording, sound
reinforcement, radio and TV,

commercial and home music

systems. Get one from o
your URE!I deaier. » o
-4
.MJ,*

N Q\ /‘OO
11922 Valerio Street | - " y 29
No. Hollywood, Calif. 91605

R U o © 2 \
{213) 764-1500 (..o
Exclusive export agent I %) = © 'ﬁ(Cl\/eNOLﬂ & ' \

Gotham Export Corporation, New York
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FOR SALE: MCI 24 Trk. console, (24
infout); 16 Trk. Stephens Machine, factory
rebuilt; Quantum QM-8A Portable Mixer.
All in excellent condition. Must scll. Bids
accepted.
One Step Up Recording Studios
(213) 655-2775

PROFESSIONAL QUALITY PA MIXER
Assemble yourself and save $ §
6 Channcels, reverh
Lo—ti Z inputs, stackable
Send to:
Neptune Electronics, Inc.
934 N.E. 25th
Portland, Oregon 97232

UNUSUAL RECORDING STUDIO in
“country”, halfway NY/Boston. Low-
overhead, converted Barns, PFarm-
house, acrcage. Exciting possibilities
music/film  complex; working hidea-
way for producer/engineer and artists.
Sale or Joint Venture.

MONTROSE MILLS

159 W. 53 Strect
New York, NY 10019

PRO AUDIO EQUIPMENT AND
SERVICES

Custom touring sound, 2-, 4- and 8-
track studios, disco systems. Represent-
ing Akai, AKG, Altec, Beyer, BGW,
Cetec, Cerwin-Vega, Community Light &
Sound, dbx, Dynaco, Dokorder, E-V,
Gauss, Lamb, Langevin, 3M, Martex PM,
Maxell, Meteoc, Russound, Revox, Senn-
heiser, Shure, Sony, Soundcraftsman,
Sound Workshop, Spectra Sonics,
Switchcraft, TOK, TAPCO, TEAC, Tech-
nics, Thorens, and more. Offering these
professional services: custom cabinet
design, room equalization, loudspeaker
testing, custom crossover design, elec-
tronics modification, and custom road
cases. Call or write for quotes, or drop us
a line for our latest catalogue.

K&L SOUND
75 N. Beacon Street
Watertown, Mass. 02172
(617) 787-4073
(Att: Ken Berger)

FOR SALE: Complete 2 TR location/
studio recording system. Ampex 4408-
2, AG 500-2, AKG, Neumann mikes,
cables, talley lights, console. Priced
for quick sale. Write or call for com-
plete list.
B.]. Willingham
P.O. Box 2546 Miss. Sta.
Santa Clara, Ca. 95051
(408) 246-1746

PROKITS — Your best value in low cost
mixing equipment.
MICROMIXER — Up to 16 inputs, EQ,
separate monitor mix, mic pad, mute,
etc. PA and Stereo versions.
GATELY ELECTRONICS
57 W. Hillcrest Avenue
Havertown, PA 19083
{215) 449-6400

EMPLOYMENT

AMPEX TAPE
Ampex Audio Studio Mastering Tapes,
631, 641 — 406, 407 — and “Grand
Master”’ in stock for immediate delivery.
Y%, %", 1" and 2", factory fresh. Best
Prices. Call 301-585-1118 for same day
shipment by UPS.

TECHNIARTS

8555 Fenton Street
Silver Spring, MD 20910

Wanted: Audio/llectronics Engincer
with advanced technology experience.
Must be capable of design, construc-
tion & repair of sophisticated special
purposc audio equipment. Manufac-
turing cxperience preferred. Only ex-
perienced engineers need apply. Salary
negotiable. Permanent position.
R-e/p
P.O. Box 2449, Dept. MA
Hollywood, Ca. 90028

EXCFLLENT VALUES
1 AG--440B, 4 Trk ... .83,300.00
1 AG—440B, 4 Trk w/Servo & 2 Trk heads

ENGINEER/MIXER available over 4
yrs. experience. Did 10 James Brown
L..P.’s plus many others.

BOB BOTH

End Tension
Headaches

TENTROL
Tape Tension Control

Automatic, accurate tepe
tension control with reels
up to 147, % to 1" taoe.
Available for Ampex
300/350 series, Ampex AG
440, Scully 280/280B, :nd
other recorders. Eliminate
pitch change, improve hizh-
frequency performance, ex-
tend head life.
Model 405, From $300.

® |

INOVONICS

INCDRPDRATED
1630 Dell Avenue, Campbel ,
CA 95008 (408) 374-8500

Professional
Quality
& Construction
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.......... $3,800.00 (201) 697-7540
1 AG—-440B, 2 Trk w/Servo & Remote
.......... $2,200.00 Factor =3
1 Scully 2808, ?Ionu in‘(;'u")itu:ts‘ 2i))(t)mog Direct ‘l{"rices &, "‘.'
1 16 Trk Quad-8 Compumix/wired for 24 BOOK REVIEW fexample: 100 foot XL-'type cable —
.......... $10,000.00 Belden 8412 with Switchcraft A3
o . o .
1 Fairchild 6539 Reverb 3 Springs “MODERN ELECTRONICS MATH” connectors $34.95 prepaid)
"""""" JoR by Orders processed same day
1 Dolby361 . ..... $500.00 . , ’
I JVC 19" TV/Monitor T $577.00 Jerrold and Martin Clifford COD's accepted
2 Soundcraftsman 20— 12A Equalizers, ca. 686 pages 424 jllustrations Write for free catalog and price list, with
........... $225.00 $12.95 hardbound. . . . $9.95 paperback full information on other assorted
I Electro-Voice DL—42 Mic . .§240.00 goodies in little black boxes.
I Master Room MR Il Reverb ,)Dcm“ Written as a shortcut course for tech- . . L
.......... $1,200.00 . and hobbvis . Windt Audio Engineering
STUDIO SUPPLY COMPANY niques and hobbyists, and as a refresher 13026 Saticoy St., No. 4

“boncup™ for engincers, the 686 page
volume.  “Modern  Electronics Math"
continued overleaf . . .

P.O. Box 280
Nashville, TN. 37202

N. Hollywood, CA 91605
(213) 768-0100
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assumes only that one knows how to read
and can understand the numbers 0
through 9. 1t’s designed to prevent a lack
of math savvy from holding one back in
electronics. The authors lead the rcader
step by step “from simple arithmetic
functions to progressively more sophis-
ticated problem solving.

What's Happening
Broadcast Audio

SUBSCRIBE
To BROADCAST PROGRAMMING &
PRODUCTION the new magazine
that covers audio, production technigues,
video, and programming for everyone in
volved in, or interested in radio and t.v
From the publishers of Rel/p

ONE YEAR (6 issues) $7.00
—~y ¥ ¥ K F ¥ K B _J |
BP&P / PO Box 2449

Hollywood, CA 90028

Please send me 1 year of BROADCAST
PROGRAMMING & PRODUCTION.
| have enclosed $7.00

Name
Title
Company
Address
City
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The text is extremely casy to read and
understand. Fach new item is clearly ex-
plained so that it relates to preceding
items - as well as to items to come. The
learning cxpericence is reintorced through-
out by pertinent sample problems - clec-
tronics problems with cveryday applica-
tions. Lach paragraph is a rigorous sclf-
teaching tool, a detailed source of mathe
matical know-how, so that the reader
learns without a tutor at the pacc he
sclects for himself.

In addition to sample problems, cach
Chapter ends with a series of review ques
tions - questions that help the user think
about the ecasiest way to solve difficult
problems. This book puts within the
reader’s grasp cverything about electron
ics math he thought was out of reach.
Math comes alive as concept after con-
cept is  applied 1o actual clectronics
problems, following the authors’ premisce
that clectronics and math are so closel
allied as to he practically indivisible, and
that a knowledge of math is more than

just a ool for the solution ol problems

in electronics . . . that a true understand
ing of the nature of electronics can be
obtained only through mathematics.

“Modern Electvonics Math™ leads one
gradually through an understanding of
basic arithmetic, the theory of numbers.
\AC and DC civcuits, Ohm's linv, algebra,
logarithms, and  binary numbers. The
reader is systematically prepared for even
more advanced work: Boolean algebra.
for example, and the construction and
reading of graphs, scales, and nomograms,
cte. Finally, two Chapters are devoted to
simplified descriptions of differential and
integral calculus. Math tables and for
mulas are collected in the last two Chap
ters for easy reference. thus, within one
handy volume is a complete electronics
math course geared to today’s nceds.

CONTENTS: Basic Arithmetic  for
Electronics The Decimal Number
Svstem  Math for DC and AC Circuits
\lgebra for Electronics f'rigonometry
for Electronics Logarithms tor kLlec-
tronics — How to Work with Binary Num-
bers Octal and Hexadecimal Numbers

Miscellaneous Number Systems — Boo-
lean  \lgebra Graphs, Scales, and
Nomograms Differential Calculus for
Electronics Integral Calculus Math
I'ables Formulas for Llcctronics
Answers 1o Problem Review Questions
Index.

424 illustrations
$9.95 paperback

686 pages
$12.95 hardbound. . . .

SMODERN ELECTRONICS MATH” s
available from R-¢/p Books. Send Check
or maney order. $12.95 hardbound,
$7.95 paperback to R-¢/p Books, Box
2449, Hollviwvood, CA 90028

CORRECTION

T'he article “'Stereo Miking Techniques
Using Computer Paticrn Analysis®, |1
Steven B. Fuller, appearing in the April
1970 of KR-e/pr contained secveral
crrors. Radical signs over the numeral **2”
appearing i the second paragraph of the
article on page 20 omitied. The

vicrophone patierns shown at the center
of figures 6, 61, 8, and 9 were shown in-
carrvectly relative to their respective re
sponse patterns. In cach of these cascs,
the silhouctted microphones should be
rolated 45 degrees counter-clockwise for
proper relalion with the pickup patierns.
Figure 1 tncorrectly laheled and
shown as cardiods at 90 degrees rather
than cardiods at 120 degrees, as was
apparent from the text. R-e/p apologizes
to Mr. Fuller and to all readers who may
have been mislead by these errors.

issue

were

was

Magnetic Reference Laboratory

Whether you're using low noise or high output tape,
with or without Dolby, from %2 ” to 2”, 3% to 30 ips,
you'll choose MRL . . . because only MRL guarantees

every test tape they manufacture.

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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e AMERICAN STUDIO KENDUN MUSICLAND STUDIO-IN-THE<COUNTRY
_j Nashville, Tennessee Burbank, Cali‘arnia Munich, West Germany Bogalusa, Louisiana
SOUND ROOM UNITED WESTERN WARNEX BRCTHERS
Philadelphia Hollywood, Cal:fornia Nerth Hollywoed
%
NO COMPROMISE
[ ]
Available From: ‘MHar[l n
Audio International Harrison Systems Westlake Audio
146 N. Orange Dr. Box 22964 6311 Wilchire Blvc.
Los Angeles, CA 90036 Nash'ville, TN 37202 Los Angeles, CA 90048 )
(213)933-2210 (615)834-1184 (213) 655-0303
I
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Next best thing

to a sound proof booth.

their unique miniature dyramic element placed right at the end of the boom,
Shure’s headset team eliminates the harsh ‘“‘telephone’” sound and standing

“ Shure’s new headset microphones are coming through loud and clear. With
| p waves generated by hollcw-tube microphones. The SM10 microphone and
.la.;

the SM12 microphone/receiver have a unidirectional pickup pattern tha
rejects unwanted background noise, too. In fact, this is the first practical
headset microphone that offers a high quality frequency response, effective
noise rejection, unobstructed vision design, and unobtrusive size.

: Shure Brotrers Inc. e ‘
222 Hartiey Ave., Evanston, IL 60204 H _ H
i in Canada: A. C. Simmonds & Sons Limited S U =

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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