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INTRODUCING
THE SMART MIC SYSTEM

Actual Size

The most troublesome audio conditions can only be
solved by today’s most trouble free microphone system.

The Shure Automatic Microphone System.

Total integration is the key.

For the first time ever, Shure has combined micro-
phone, mixer and logic technology in a dedicated, totally
integrated system—so advanced, its conception marks
the beginning of a sound revolution in conference
rooms, teleconferencing. churches, legislative cham-
bers. courtrooms—anywhere speech related multi-
microphone systems are employed.

At the heart of Shure’s Automatic Microphone
System (AMS) are revolutionary, angle-sensitive
microphones that turn on automatically onf/y when
addressed within their own 120° “window of accep-
tance.” In addition, each microphone continuously
samples its own local acoustic environment, and
compensates for changing room audio conditions—
automatically.

The Shure AMS incorporates advanced signal
processing circuitry—turning on 1o

the sound source quickly, quietly, g1 ®
and automatically—and turning off h
with a smooth whisper. From

THE SOUND OF THE PROFESSIONALS®.. WORLDWIDE
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beginning to end—noclicks, pops, noise “pumping,” or
missed syllables,

Logic terminals on the rear panel of every AMS mixer
ofter unprecedented flexibility for advancing the
system'’s capabilities. For example, when connected
with Shure’s Video Switcher Interface. the AMS will
control commercially available video switchers. And
for large gatherings, AMS mixers (both 4 and 8 channel
models available)} can easily be combined to effectively
control over 200 individual microphones.

Since the AMS operates as an integrated system,
many adjustments and controls have been eliminated.
As a result, no other unit sets up as quickly. And
operation is so casy and automatic, the only
adjustments necessary are individual volume controls.

For more information on the revolutionary
new Automatic Microphone System, call
or write Shure Brothers Inc., 222
Hartrey Ave., Evanston, IL. 60204,
(312) 866-2553.

*Microphones and Intelligent Circuitry
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Letters

MAGIC OR TRAGIC?

ToO THE EDITOR:

Your June editorial about the pos-
sible advent of the “Tragic of Digital”
should be carefully studied by those
making digital recordings. If the pub-
lic is going to pay the extra cost for
CDs, they will demand recordings of
superior quality. I hope the recording
industry will be able to make the transi-
tion to digital technology. However, it
will require that a number of people
start carefully listening to the records
that they are making.

STEPHEN M. HEIDER
Buffalo. New York

WOW, WE NEED HELP

To THE EDITOR:

First, my thanks for a very informa-
tive magazine. [t helps expatriates like
myself keep in touch with what’s hap-
pening in pro’ audio.

We need some help here at TWR
{Trans-World Radio) in Swaziland.
We have an identifying signal, and we
would like to eliminate tape noise and
wow-and-flutter when we transmit it.
The signal is used at station sign-on,
when three 15-second phrases are
played by handbells, followed by a
5-second voice ID. This sequence is
repeated for about five minutes. At
sign-off, we transmit a single 15-second
handbell phrase.

If it is possible, we'd like to have these
two signal formats digitized, and loaded
into EPROMs. This should give us
computer call-up as needed, as well as
good reproduction. We already have the
automation needed to provide the
commands.

We would like to hear from anyone
able to EPROM our “pingles,” and
please—by AIR MAIL. Surface mail
takes about three months.

CAL DONNER,
Studio Manager
Trans-World Radio
P.O. Box 64
Manzini, Swaziland

db replies:
How about it readers? Can anyone
help TWR?

MAKING A POINT
(FOUR, ACTUALLY)

To THE EDITOR:

Please permit me to make four com-
ments regarding Mr. Levinson’s letter
in June's db.

First. I did not provide Mr. Levinson
with copies of our two patents or any
test data. Mr. Codomo may have done
so, which of course is quite alright.

Second, I did not conduct the experi-
ments; they were conducted by certified
clinical audiologists, a very competent
otologist, and a very knowledgeable
neurologist. There was no possibility
of any patient deriving answers to the
word diserimination tests {the ultimate
test of any hearing aid) by means of
lip reading, sign language, or cue
cards; all the patient’s information had
to come to him through the Cortical
Hearing Aid. In no case did I work
directly with a patient; only the audi-
ologist and the otologist did that. (I
only designed and built the equipment.)

Third, the conclusions presented in
my article were the unanimous con-
clusions of the audiologists, the otologist,
and the neurologist referenced in the
acknowledgments. I am profoundly
grateful to all of them for their active
involvement in the tests.

Fourth, I am always amazed at the
reluctance of some people totry out new
ideas, especially when there is no risk
of any kind involved. Several times
Mr. Codomo has cordially invited Mr.
Levinson to view the Cortical Hearing
Aid in action, but Mr. Levinson has
always refused. If he wishes to visit us
at Biophysical Research sometime to
witness tests, he will be most welcome.

CURTISS B. SCHAFER
Directorof R& D
Biophysical Research, Ine.

DON'T FORGET AMBISONICS

To THE EDITOR:

Re: Len Feldman’s article “Sound
with Images,” May 1983. I believe any
discussion on Surround Sound tech-
niques (whether applied to dise, video,
or FM/TV broadcasting) should at
least make mention of the “Ambisoniecs
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® This month's cover features Studio A
of Sound Emporium Recording Studios
in Nashville, Tennessee. Studio A fea-
tures a Harrison 3232 AB console,
2-track and 24-track Studer tape ma-
chines, Sierra Monitors, and Altec,
BGW, Melntosh, and Sony monitor am-
plifiers. Artists who have recorded in
Studio A include Johnny Cash, the
Marshall Tucker Band. and Kenny
Rogers. The photograph was taken by
John Fleming.



MORE RECORDING STUDIOS
USE CROWN MONITOR AMPS
THAN ANY OTHER BRAND:.

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

monitor amplifiers.

ing. Crown amps are powerful,

buf never at the loss ot sonic
accuracy. Crown amps are
reliable, but our first concern
IS SONicC accuracy.

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

*Sce Bilthourd's lnternational Reconding

c r 0 w n Equipment & Sindicr Direciory, 1982-1983,

1718 West Mishawaka Road, Elkhart, IN 46517 (219) 294-5571
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Sound System” developed with support
from the National Research Develop-
ment Corporation of Great Britain.

Ambisonics may be encoded using:

2 Channels—good Surround Sound;

3 Channels—the additional channel
allowing a further improved illu-
sion with sharper images;

2% Channels—in practice. because
the basic two channel version gives
such good results, it is possible to
obtain the further 3 channel im-
provements with only limited audio
bandwidth (hence the additional
% channel). In broadcasting, this
extra % channel can, of course, be
transmitted in a stereo multiplex
signed by additional modulation
of the 38 kHz sub-carrier;

4 Channels—for full-sphere repro-
duction including all angles of
elevation and depression.

Needless to say all forms of enceding
are totally mono/stereo compatible.

Ambisenic hardware not only in-

cludes the Calrec Ambisonic Sound-
field microphone. but also the Abacoid
Professional Decoder. the Audio + De-
sign Professional Decoder, Trans-
coder. and (Multitrack) Pan Rotate
units as well as various domestic
decoders.

Further information can be obtained
by contacting any of the manufacturers,
including Audio+ Design, P.O. Box 786,
Bremerton, WA 98310 Tel: (206) 275-
5009.

NIGEL BRANWELL
Vice President
Audio + Design Recording, Inc.

NOT SO DULL AFTER ALL
To THE EDITOR:

Enclosed is my check for three more
years. If 1 found db “dull” (see our
January editorial—Ed.), I wouldn't be
renewing my subscription.

I don’t find it too technical either. As
for the reviews, I think they're very
good. Ken Pohlmann did an excellent
job in the March issue (on the MCI
JH-800 console). If I only had the kilo-
bucks, I'd buy one. However, don’t
forget the little guys either. Precision
Electronics in Franklin Park, Illinois,
has a new mixer coming out this fall.
Mavbe you could take a look at it.

I'll close by saying...you can't please
everyone. Even the Good Lord couldn’t
de it.

Keep db coming!

HARVEY FULLINGTON
Qak Creek, Wisconsin

db replies:

Thanks for the kind words, Harvey.
And we wouldnt dream of trying fo
please everyone. We've even stopped
trying to please the publisher. As for
Ken. Pohimann, he hasn't been pleased
since we made him give back that console.

The next step
indigital delay-434 m sec.

Introducing the DN700 from

DN700 is a rack mounted

Klark-Teknik Re: ch. This is the
tirst of a new s of innovative
micraprocessor-controlled Digital
Detay Lines with new and better
price:performance rati

bringing true profi

performance in delay cireuaitry
within reach of more users than
ever betore

1-in 3-out unit giving easily adjusted
delavs up to 434 milliseconds,

primarily for sound reinforcement
applications. Features include non-

volatile memory, an auto-diagnostic

tacility, and tamperproof lockout
— with a minimum resolution of
26.5 microseconds.

Specification includes:

Frequency response +0.5 - 1.0dB
200z 15kHz

Dyvnamic range 20Hz-20kHz
tumweighted). Better than 83dB
Distortion (TIH)) @ 1kHz + 10dBm
<0.05% tor any delay length.

The Klark-Teknik promise
— a bigger investment in
the future with:

1. Greater BR&D investment,
with 12% of all company
pevsonnel directly involved in
new produet development.

2. Consistent attention to
production economies for
professional performance at
‘breakthrough’ prices.

3. Effective "Reliability Control’
during manufacture.

KLARK TERMIK

British designed, British made

e e &
DN 700 SELECTY

— - l

. roath -5 N

Aianufactured by Klark-Teknik Research Limited Klark-Teknik Electronics Inc.

Omnimedia Corporation Limited
262a Eastern Parkway, Farmingdale, 9653 CHite de Liesse/Dorval, Quebec HIP 1A3,
NY 11735, USA. Telephone: (516) 249-3660 Canada. Telephone: (514) 636 9971
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Coppice Trading Estate, Kidderminster DY 11 71,
England. Telephone: (0562) 741515 Telex: 339821




TECHNOLOGY
YOU CAN TOUCH

The Otari MTR-10 Series
vy e 12" Mastering/Production Recorders

The MTR-10 Series are fully microprocessor controlled
mastering/production recorders available in four recording
formats: 1/4" tull-track; 1/4" two channel, 1/2" fwo
channel and 1/2" four channel. They are the ultimate
in analog tape recorder performance and are the
embodiment of our dedication to innovation and qual-
ity. Practical, efficient and exclusive transport and elec-
tronic features abound. Unprecedented control and
flexibility are now yours because they are the only mastering recorders in their
class which feature an extremely sophisticated, full-function, ten memory
locator. For the stringent requirements of multi-media production all versions of
the MTR-10 Series machines easily interface with any SMPTE-
based video editing system, machine controller or
synchronizer.
Working closely with industry leaders in broadcast,
film and recording production, we have engineered a
recorder that is ready to meet any audio professional’s chal-
lenge. Superb reliability, the hallmark of Otari’s reputation, assures a profes-
sional’s investment in today's business. .. secures it for tomorrow'’s.
The MTR-10’s are engineered like no other tape
machines in the world; with the qualities you can

hear and feel. @
D,

‘Technology You Can Touch. .

[ -i ’_ U .‘
Otari Corporation, 2 Davis Drive, Belmont, CA 94002 : %

IR

) .,.’ ’,“i ‘i:-‘
Tel: (415) 592-8311 Telex: 910-376-4890 "-’:_"::'-.I ]’-:E.::;_-—- { :g
A 3
| &

AL
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Come Help Us Celebrate The Child

St. Jude Children’s Research Hospital continues
its search for life-saving knowledge about childhood
disease because people like you care. The cost of
treatment, equipment and research programs is met
primarily by public contributions.

Help us celebrate the children of the world
with your check or request for further informa-

tion to St. Jude, 505 N. Parkway,
Memphis, TN 38105.

ST.JUDE CHILDREN'S RESEARCH HOSPITAL
Danny Thamas. fu~der

Fresentation control room at Mul-Image
Resources, Dallas TX; works "abowve

reproact”’

Control room and studio at
i Eastern Sound Swudios
Methuen, MA.

jl== Audio production facility,
11 Larry Blakency &
Q| Associates, Jackson, MS.

Center, Hays, KS:
‘Great! Stopped
reverberaring S
sounds” i audio
taping room.

KLOR FM. Por.ca Ciry, OK; used
to "reduce ambien: noise and
smooth our frequency response™ in
news studio.

L ——

Here are just five applications and comments from among our aimost 2,000 SONEX users.
Eastern Sound: “Qur studio never sounded better and our control room is very accurate. . .".
Blakeney: “SONEN controls acoustics beautifully, better than carpet, acoustic tile, or any other
product. .. don't have to worry about outside noise. . . or disturbing our neighbors when we
turn the volume up. . .". KLOR also says that it is “crivical in master tape work, and far

superior to any other system we've tried”’
AlphaAudio

Get the facts today. SONEX is
manufactured by fllbruck/usa and
2049 West Broad Street
Richmond, Virginia 23220 {804) 3583852

Jistributed exclusively to the pro sound
Acoustic Products for the Audio industry

and A/V industries by Alpha Audio.
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Calendar

OCTOBER

Oct.- Sync-Aud-Con 2-day Audio
Jan. Engineering Seminars. These
seminars will be held through-
out the country. For more in-
formation, contact: Synergetic
Audio Concepts, P.O. Box 669,
San Juan Capistrano, CA 92693.

Tel: T14/496-9599.

3-7 Underwater Acousties and
Signal Processing Course.
Sponsored by The Pennsylvania
State University, University
Park, PA.For moreinformation,
contact: Alan D. Stuart, Course
Chairman. Applied Research
Laboratory, The Pennsylvania
State University, P.O. Box 30,
State College, PA 16801. Tel:

814/865-7505.

~

9-12 74th Audio Engineering So-
ciety Convention. New York
Hilton. For more information,
contact: The Audio Engineering
Society. 60 East 42nd Street.
New York. NY 10165. Tel: 212

661-8528.

12-13 National Association of Broad-
casters’ 16th Annual AM Di-
rectional Seminar. Airport
Marriott Inn. Cleveland, OH.
For additional information. con-
tact: Janis Shipe, NAB Science
and Technology Department,
1771 N. Street. N.W., Wash-
ington. DC 20036. Tel: 202/293-

3557.

17-24 Canadian Acoustical Associa-
tion Annual Meeting and Sym-
posium. Vancouver, B.C., Can-
ada. For more information, con-
tact: Canadian Acoustical As-
sociation, Box No. 46256, Postal
Station G, Vancouver. Canada

V6R 4G6.
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The only place to be in the recording
business is #1. And with cassettes tak-
ing over nearly 50% of the industry’s
pre-recorded sales this year, the best
way to get to the top is on BASF Pure
Chrome duplicating tape.

BASF Pure Chrome helps you climb

Best of all, just about anyone can
change over from: ferric oxide to BASF
Pure Chrome with the greatest of ease
—~and without any need for additional
equipment or expenses.

Find out why such major names as
RCA Red Seal Digital, Sine Qua Non, Van-

the charts faster because it duplicates your sounds guard and Inner City all put their trust in us. Switch
more pertectly than any other brand. Technically speaking, to BASF Pure Chrome duplicating tape. Because when
BASF Pure Chrome offers extended high frequency Maxi- you put “CrO,” on your label,

mum Output Level (MOL), plus the world’s lowest back- youre not just guaranteeing =

ground ?ois]e. And cl)ur %clusive Pu}re ?!u'}c])me éor?)ulaﬁon i1s t{l]e public the ;f)urexmusic o

extremely clean and stable at even the Inghest duphcating they’re paying for. You're pav- . ,

speeds. IY he payoff? Audio performance that's virtually indis- Ing your way to platinum with Chwene Al &Videg TeEas
tinguishable from a studio master recorded at 15 1.PS. BASF Pure Chrome.
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KEN POHLMANN

Theory & Practice
Roll Over Heimholtz

® We all have our little idiosyncracies—
the things that make us a little eccen-
tric. We try to hide them, but sometimes
it’s just too much. Especially insidious
are the little things that make us lose
our temper. I confess that there are a
number of things that really tick me
off. One of them occurs all too often in
audio literature. Maybe it's my kin-
ship with my German heritage, maybe
it's because I used to go out with Jennifer
Helmholtz (Jenny, if you're reading
this, all is forgiven, please come back),
or maybe it's my educator’s crusading
spirit against ignorance. Whatever the
reason, I've always held a special ad-
miration for the great German physi-
cist, anatomist, physiologist and epis-
temologist Helmholtz, and a special
distaste for anyone who misconstrues,
mis-states, or otherwise botches up an
explanation of the resonator which
bears his name.

WRONG!

That peeve isn’t as obscure as you
might think. I've been loosely keeping
track. and over the years I've seen over
a dozen mythical explanations of how a
Helmholtz resonator works. I've heard
it explained as a “vacuum pocket at
the mouth of an air cavity,” “a reso-
nator which has been tuned to absorb,”
“the same as a violin body, without the
strings,” “standing waves in a volume
approximately the size of a beer bottle,”
and other highly speculative proposi-
tions. Recently, in a highly respected
audio magazine (not db, thank good-
ness) a slot absorber was explained as
“sympathetically vibrating wood slats
absorbing troublesome modes.” Even
in “The Literature,” supposedly au-
thoritative texts on acoustics, there are
slight yet disconcerting disagreements
in formulas presented to explain
resonators. In all fairness, the ap-
parently simple resonator conceals a
lot of difficult theory and even today the
exact mathematics remain incomplete.

SOME HISTORY

Even without all the math, ancient
acousticians recognized the utility of
resonators and incorporated them
into the design of their theatres; Roman
engineer Marcus Vitruvius Pollio
describes the use of bronze vessel
resonators in Greek open air amphi-
theatres, and cavity resonators are
still to be seen in ancient Roman ruins,
constructed in niches between the seats.
Resonators made of clay were used in
Swedish churches nearly a thousand
years ago to improve the acoustics. But
it was Helmholtz, Hermann Ludwig
Ferdinand von Helmholtz to be exact,
who identified and quantified the
mechanism of cavity resonators. He
presented the first accurate explana-
tion of resonators in his famous treatise,
“On The Sensations of Tone (1863)”; his
theory was later expounded upon by
Lord Rayleigh in The Theory of Sound
(1877). Although both of these volumes
and their explanations of resonators
are heavy reading, the bottom line is
familiar to most musicians and all beer
drinkers who know that a resonance
can be excited by blowing across the
mouth of the volume.

Helmbholtz found that the secret lies
in the air in the neck; it oscillates as a
single mass, and the large cavity of air
provides a restoring force. The most
convenient model is a mass and spring,
but in reality both components are
comprised of air. If the neck is plugged
and air is pumped into the volume, and
then the neck is suddenly unplugged,
air will rush from the volume to attempt
to equalize the pressure. However, the
air’'s momentum will carry it too far,
resulting in lower air pressure inside
the volume. The air will rush back, but
again momentum will result in an
imbalance and the damped oscillation
continues. The larger the volume, the
more excess air pressure it can hold for
a given excess pressure, so the oscil-
lations are slower, resulting in a slower
frequency of vibration. The larger the

air mass in the neck (for example, a
longer neck), the lower the resonant
frequency. But a larger cross-sectional
area in the neck lets the air flow faster,
so the oscillations are quicker. Thus the
frequency is increased.

Helmholtz used the resonator as a
means of analyzing complex sounds.
He constructed a series of graduated
resonators covering a wide frequency
range and used them in his investiga-
tions of complex tones; a resonator will
respond to and amplify its resonant
frequency when that frequency is
present in a complex tone; by attach-
ing an earpiece, a primitive analyzer
is obtained.

In terms of acoustical treatment,
Helmholtz found that incident sound
energy is absorbed in a region centered
at the resonant frequency. Some energy
is dissipated as heat because of the
frictional resistance of the oscillating
air flow in the neck. If the inside of the
neck is roughened, the frictional loss
is increased, and the resulting ampli-
tude at the resonant frequency will be
lower. In addition to viscosity losses,
there are also radiation dissipation
losses to the surrounding medium.

SLOT ABSORBERS

Although we've devised more sophis-
ticated methods to analyze complex
tones, Helmholtz’s resonator discovery
still remains a useful member of the
acoustician’s repertoire of acoustic
solutions. As we've already mentioned,
cavity resonators have been around for
two millenia, but a variation on the
simple resonator appears in many
contemporary studios in the guiseof the
slot absorber. This resonator may be
constructed close to a wall and occupies
only a reasonable amount of depth.
Most important, that loss of sound
energy at the opening of the mouth
accounts for the resonator's ability to
absorb a room’s eigen frequencies—



With the new A810, Studer makes a quantum leap
forward in audio recorder technology. Quite simply, it
re-stales the art of analog audio recording

By combining traditional Swiss craftsmanship with
the latest microprocessor control systems, Studer has
engineered an audio recorder with unprecedented
capabilities. Alt transport functions are totally micro-
processor controfled. and all four tape speeds (3.75 to
30 ips) are front-panel selectable. The digital readout

gives real time indication (+ or — in hrs, min, and sec)
tu er at all speeds. including vari-speed. A zero locate and
one autoiocate position are always at hand

That's only the beginning. The A810 also provides

three "soft keys™ which may be user programmed for a
e- a es variety of operating features. It's your choice. Three more
locate positions. Start locate. Pause. Fader start. Tape
dump. Remote ready. Time code enable. You can
e program your A810 for one specialized application, then
re-program it later for another use
There's more. Electronic alignment of audio
parameters (bias, level. EQ) is accomplished via digital
pad networks. {Tnmpots have been eliminated.) After
programming alignments into the A810’s memory, you
simply push a button to re-align when switching tape
formulations
The A810 also introduces a new generation of audio
electronics, with your choice of either transformerless or
transformer-balanced in/out cards. Both offer advanced
phase compensation circutts for unprecedented phase
lnearity. The new transport control servo system responds
quickly. runs ¢ool. and offers four spooling speeds
Everything so far is standard As an option. the AB10
offers time-coincident SMPTE code on a center track
between stereo audio channels. Separate time code
heads ensure audio/code crosstalk rejection of better
than 90 dB. while an internal digital delay automaticatly
compensates for the time offset at all speeds. Code and
audio always come out together. just like on your 4-track
Except you only pay for 4" tape
If you'd like computer control of all these tunctions,
simply order the optional serial interface. It's compatible
with RS232, RS422, and RS422-modified busses
More features. standard and optional, are available
We suggest you contact your Studer representative for
details. Granted, we've packed a lot into one small
package. but ultimately you'll find that the Studer A810 is
the most versatile, most practical, most useable audio
recorder you can buy
The Swiss wouldn't have it any olher way

STUDER [/ O)¢

Studer Revox America, Inc. * 1425 Elm Hill Pike, Nashville, TN 37210 (615) 254-5651
Offices: Los Angeles (213) 780-4234 « New York (212) 255-4462 - Dallas (214) 760-8647 - Canada: Studer Revox Canada, Lid.
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either with a narrow or wide band
characteristic. A number of configura-
tions are possible. but the basic design
calls for a series of wood slats laid in
parallel in a plane, and angled from
the rear wall. The approximate fre-
quency of resonance is determined by

the volume: .
P =—— / _;_i
2 dv

where ¢ = velocity of sound,
A = area of slat.
d = thickness of slat,
V = volume between slat and
wall.

The absorption characteristic may be
varied in a number of ways, a sound
absorbing blanket placed in the air gap
behind the slats dampens the resonant
response and broadens its bandwidth.
Moreover. there is an improvement in
absorption at oblique incidence, espe-
cially as the amount of filling increases
to effectively decouple the individual
slots. For maximum effect, the porous
material should be placed at the front
of the gap (next to the slats) where the
air particle velocity is at its maximum,.
Building with non-uniformly spaced
and non-uniformly dimensioned slats
also broadens the characteristic. Care-
ful attention must be paid to the dimen-
sioning behind the slats: the phase of
the wave reflected from the rear wall,

as it returns to the mouth of the slot.
will affect absorption. The air space
behind the slats can be partitioned to
form smaller volumes with inversely
higher resonant frequencies. Slot
absorbers are one of the most effective
kinds of resonators. and it is perhaps
slightly magical to observe the acoustic
results in a room tuned with this kind
of construction. But far from being
magic, some highly interesting theory
underlies its operation.

THE HELMHOLTZ RESONATOR

A Helmholtz resonator is a simple
type of resonator: it is an enclosed
volume with an opening to the outside
medium. Specifically, it is a system with
one degree of freedom and as such has
a characteristic response common to
all acoustic, electrical, or mechanical
systems with one degree of freedom.
In fact, the underlying mathematiecs
is identical for each of these tvpes of
syvstems. Acoustic inertance. com-
pliance, and resistance form an ana-
log with electrical inductance. capaci-
tance. and resistance, and with me-
chanical mass, compliance, and re-
sistance. For example, we can draw a
Helmholtz resonator in terms of either
of its acoustic or electrical driven
oscillator analogues. as seen in FIGURE 1.

In its acoustic model, the plug of air

in the mouth is the mass element. inter-
nal pressure is stiffness or compliance.
and radiation dissipation and viscosity
provide resistance. Given these ele-
ments, appropriate formulas may be
derived. We may define the acoustic
inertance M of the acoustic element as
follows:

M= 2

S2
where m = effective mass of the
element,
area of opening.
This leads to the empirical approxi-
mation for the Helmholtz resonator.
which is determined by the formula:

__po_(l' + VS
q

where p, = density of air,
{ = depth of epening.

M=

b b

KR

Figure 1. The acoustic and electrical
analogs of a Helmholtz resonator.

e @

The control electronics behind the 8
Studio Reference Monitor System

Meyer Sound's 833 Studio Reference
Monitor System is standardised for consistent
response — giving a growing number of pro-
fessional engineers and producers more
creative control. The C833 controller shown
regulates frequency and phase response,
and has Meyer’s exclusive Speaker Sense™
circuitry to prevent driver overload. The 833
handles up to 400W, with power and head-
room that lets you feel the full effect of the
music -—and performs consistently for longer

than previous speaker designs. Effectively
linear time response and improved
‘coherence’* ensure clear and controliable
stereo imaging.

*See our new brochure on the 833.

7 ieve:
@Sound

Meyer Sound Laboratories Inc.
2194 Edison Avenue, San Leandro,
California 94577, USA,

Telephone: (415) 569-2866

To see the difference in our
speakers, or hear the difference in our
system —see us at AES in New York —or
contact Meyer Sound.

Circle 19 on Reader Service Card




Viadimir Meller

Cusrom Mastering Engineer
Columbia Records Mastering Studias,
New York Cin

"1 believe they give as quiet a cut
as you can get through conven-
tional mastering?”

“The Apolle has all the pluses
mastering engineers look for.”

We designed into the Apallo laequer all the tea
tures the mastering engineers have been asking -
for: better flatness, less noise. clean cutting
longer stylus life. better uniformity and consis
teney. Ultimately. the Apollo results in better
recotds

“Absolutely flat”
All aluminum blanks used for the Apollo are
micropolished usig a process originally devel
oped for magnetic computer dishs, This multi
step process resurfaces the aluminum blanks and
creates u fine finish, tree from defects and with
an improved thness,

“Free of ticks and pops”
Our claborate lacquer manulacturing process
insures that all particles and gels which could
cause cutting problems are removed. Morcover.,
the new lormulatton resists Licquer buildup on
the stvlus, thos reducing groove wall seering imd
loose debris in the groove, which contribute 1o
ticks and pops.

“Least abrasion”
The unigue Apollo formulation reduces the cul-
ting friction when contacted by the heated
stylus. This results in lower abrasion, thus
extending the stylus life. And, of coumse. the for-
mulation does not use any abrasive ingredients in
the first place

“Very consistent from batch to batch”
I'he excellent consistency ol the Apollo
lacquer masters is the result of complete
control we have aver the ceritical raw
materiais and the blending ol the
formulation. In addition, the
extensive process and quality
control methads assure the
matenance of tight
manuiaciuring toler-
ances

We've Mastered the Master.

APOLO=

Master Audiodisc.
Cupitol Magnetics Products. 6902 Sunset Boulevard. Hollyswood. TA 90028

1983 Capidol Magnetic Producta A divlsion of Capitol Records. Inc Al Aights Reserved
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In the same way that electrical
capacitance is defined as the charge per
unit of applied voltage, the acoustic
compliance C of an acoustic element
is defined as the volume displacement
produced by the application of unit
pressure, and may be determined by
the formula:

\%
poc?

where V = volume of enclosure,
¢ = velocity of sound.

The dissipation of energy at the
resonator mouth is analogous to elec-
trical resistance, Considering the
dissipation due to radiation from the
mouth, we obtain:

R= Lol
4me
where w = 2nf
The resonant frequency occurs when
the acoustic reactance is equal to zero,
determined as follows:

wM - L =0

wC
Thus the resonant frequency is

equal to:
Y i
YT N MC

Furthermore, the Q of the resonant
response of a Helmholtz resonator is
theoretically given by:

oM

Q: —E—

And Helmholtz’s equations don’t end
with slot absorbers and beer bottles; the
theory may be applied throughout
acoustic design. For example, a loud-
speaker in a cabinet may be treated as
a Helmholtz resonator with an iner-
tance comprised of both the reactance
of the enclosing air and the speaker
cone mass. The effective compliance is
similarly the sum of the stiffness of the
enclosed air and the cone suspension.
The acoustic resistance is the sum of
radiation and viscosity losses, and
speaker cone mechanical resistance.

Mathematics and patient explana-
tions are all well and good, but so far
we've managed to dodge the real issue.
The essence of the resonator’s opera-
tion still remains to be revealed, Con-
sider the sleight of hand which has
occurred. First we explained that
Helmholtz used resonators to appar-
ently amplify tones within complex
sounds, then we told how resonators
apparently soak up tones. Consider the
following experiments: Hold a tuning
fork over a tube partly filled with water

QUALITY
RELIABILITY
VERSATILITY

The David Hafler Company has earned a reputa-
tion for producing state of the art power ampli-
fiers at rock bottom prices. The Hafler DH-220
and DH-500 Amplifiers are well known for their
sound quality, reliability and value.

Now, there’s the P-500! The P-500 is a rugged,
full-featured amplifier. It combines the circuit
design and MOSFET output devices of the
DH-500 with extra professional features; an auto-
matic 3-speed fan, barrier strip, phone plug and
XLR connectors, balanced or unbalanced in-
puts and gain controls, to name just a few. And
like other Hafler products, the P-500 is available
in fully or partially assembled form.

For a complete list of features and specifica-
tions, write to:

The David Hafler Company
Dept. DS, 5910 Crescent Boulevard
Pennsauken, New Jersey 08109

and vary the water level until the
distance from the water to the top of
the tube equals one quarter the wave-
length of the tuning fork’s frequency.
The sound from the tuning fork will
get louder. Is this the kind of absorber
to use in studio design? Helmbholtz's
secret is wildly unique.

THE MAGIC REVEALED

The general phenomenon of reso-
nance refers to the excitation of a
vibration in a body by a wave from
another source. The phenomenon is
most obvious when the driving fre-
quency equals the natural frequency
of vibration of the resonator, as in the
case of a tenor shattering a glass. In
fact, we are tempted to suppose that a
resonator can amplify the flow of sound
energy after it has left its source.
Unfortunately, neither that nor per-
petual motion machines are possible;
rather, a resonator may increase the
flow of energy that is becoming avail-
able as sound. but it can never multiply
the flow of sound already present. A
resonator can cause a source to emit
more sound energy (as in musical
instruments) because of the changed
phase relationship of the velocity and
pressure at the source. Consider the
analogous case of a pendulum in motion.
If foree is applied in phase with the
maximum velocity, the energy of the
system is increased. Of course, an
unfavorable phase relationship would
result in decreased system energy. The
latter is one of the secrets of the Helm-
holtz resonator. The characteristic
behavior of a small pressure at the neck
producing large mass fluctuations can
be exploited to effectively decrease
acoustic energy near the resonant
frequency.

The geometry of a Helmholtz reso-
nator creates that characteristic be-
havior because it differs from any
other design. An open pipe is a simple
resonator, but with a Helmholtz there
is a change in the cross section, and the
small orifice acts to contain energy in
the enclosed volume and create a
unique “econductivity.” as Rayleigh
called it. The conductivity determines
the extent of the air which vibrates; the
value of conductivity varies with the
mechanism acting at the orifice. Con-
ductivity depends upon the viscous
resistance of the orifice (as when a
porous blanket is present) or upon the
radiation resistance of the orifice.
Thus a Helmholtz resonator design,
and the resulting conductivity, de-
termines whether it acts as a diffuser
or an absorber, or a combination of the
two. If there are no viscous or thermal
losses, the action consists in storing
sound energy in its internal vibration
and diffusing incident sound as an out-
of-phase point source. This storing up
of energy accounts for the decrease in
instantaneous sound energy; when the
incident sound ceases, resonance ceases,
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and the energy is bled back to the
system. Viscous losses are also present,
always as air particle friction at the
high-velocity orifice or as introduced
porous absorbers within the resonator.
Increasing the amount of porous
material dampens the vibration of the
absorber and lessens the selectivity of
the resonator. When conductivity is
equal to unity, there is an approximate
equality between viscosity and dif-
fusion losses. A larger conductivity
favors diffusion losses and vyields a
more selective characteristic. Un-
fortunately. precise calculations for
conductivity are almost impossible for
practical applications because of the
complexity of the acoustics at the
mouth of the resonator. That's why you
hire an acoustician instead of buying
a calculator.

For demonstration purposes only,
we'll attempt a practical design—one
full of approximations. Using our new-
found conductivity element. we can
write the formula deseribing the
natural frequency of a volume resonator
having a eircular orifice as:

=N v

where K = conductivity,
V = volume of resonator,
¢ = velocity of sound.

If we ignore the thickness of the
resonator’s material (i.e. the orifice has
no neck length), the value for k is twice
the radius of the eylindrical volume.
Let’s compare the resonating properties
for a simple open end pipe with the
closed resonator at a frequency of
440 hertz. A pipe of cross-sectional area
of 10 square centimeters would re-
quire a length of one fourth the wave-
length of 440 hertz, or 18.8 centimeters.
If we build a Helmholtz with a closed
top and circular orifice of 1.0 centi-
meter in diameter, our formula pro-
duces a length requirement of 14.4
centimeters. Encouraged by our suec-
cess, suppose we design a Helmholtz
resonator with a neck 2.0 centimeters
long and 1.0 centimeter in diameter.
Using a new approximation for con-
ductivity.

K= _mr’
l=nr/2
where r = radius of orifice.
= radius of neck,

we find that our 440 hertz resonance
is achieved in a resonator only 4.1
centimeters high. More than anything
else, that demonstrates the efficiency
of the Helmholtz design and its ability
to secure low frequencies with a small
air volume. Now you know why we can
sing a pitch which otherwise requires

a ten foot organ pipe to produce. And
can you explain why the resonator in
vour throat produces bass notes, while
the one on your studio wall absorbs
them?

The applications of Helmholtz's
resonator theory are endless, and so
is the complexity of the math, but [ hope
we've shed light on the basic idea—
at least enough illumination for me to
give you fair warning. In the future, I
will not tolerate any more ridiculous
explanations of Helmholtz resonators.
If I catch anyone at it, ['ll print their
names and addresses. Poor von Helm-
holtz has been rolling around in his
grave long enough; let the old guy rest
in peace.

I'm glad we settled that, Now I want
to speak with all you guys who put
those plastic things in your shirt pockets
and cram them with mechanical pencils
and Bie pens. Do you have any idea how
dumb that looks? You've given engi-
neers an image problem that they'll
never live down. I mean, it really
ticks me off.... [ ]
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We thought about hiring an expensive superstar to
extoll the virtues of the famous Orban 6228
Parametric EQ. After all, there are 622B's backing up
superstars worldwide in recording studios, arena
shows, broadcast facilities. . . you name it! But we
decided not to. Because ultimately, the Orban 6228
speaks for itself—it's the most widely used, popular
prefessional Parametric in the world.

The 6228 combines full, four-band Parametric
equalization with tunable notch filtering to

offer extracrdinary versatility and control, Our
“constant-Q" design provides -40dB attenuation
while allowing gentle, musically-useful broadband EQ
too. This makes the 622B ideal for critical scund
reinforcement chores as well as studio preduction

Call your lecal Orbandealer for further information.

O'b n Orban Associates Inc. 645 Bryant St,
ﬁ San Francisco, CA 94107 (415) 957-1067
TLX: 17-1480
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SPECIFICATIONS

TOTAL HARMONIC DISTORTION (TH.D.)
Less than 0.1% at +4dB *output, 20Hz to 20kHz (all Faders and controls at nominal)

HUM & NOISE (20Hz to 20kHz) Rs = 150 ohms
(INPUT GAIN "—60")
—128dB  Equivalent Input Noise (E.1.N.)
-95dB residual output noise: all Faders down.
—80dB (84dB S/N) PGM Master volume control at maximum and all CH PGM assign switches off.
—64dB (68dB S/N) PGM Master volume control at maximum and one CH Fader at nominal level.
—73dB (77dB S/N) STEREQ Master Fader at maximum and all CH STEREQ level controls at minimum level.
—64dB (68dB S/N) STEREQ Master Fader at maximum and one CH STEREQ level control at nominal level.
—80dB (70dB S/N) ECHO SEND volume at maximum and all CH ECHQO volumes at minimum level.
—75dB (65dB S/N) ECHO SEND volume at maximum and one CH ECHO volume at nominal level.

CROSSTALK
— 70db at 1kHz: adjacent Input.
—70db at lkHz: Input to Output.

MAXIMUM VOLTAGE GAIN (INPUT GAIN "-60")

PGM 74dB: MIC IN to PGM OUT. ECHO 70dB: MIC IN to ECHO SEND.
24dB: TAPE IN to PGM OUT. C/R 74dB: MIC IN to C/R OUT.
34dB: ECHO RETURN to PGM OUT. 24dB: 2 TRK IN 1o C/R OUT.
14dB: PGM SUB IN to PGM OUT. STUDIO 74dB: MIC IN to STUDIO OUT.
STEREO 74dB: MIC IN to STEREO OUT. 24dB: 2 TRK IN to STUDIO OUT.

24dB: TAPE IN 1o STEREO OUT.
34dB: ECHO RETURN to STEREOC OUT.

CHANNEL EQUALIZATION
* 15 dB maximum

HIGH: from 2k to 20kHz PEAKING. MID: from 0.35k to SkHz PEAKING. LOW: from 50 to 700 Hz PEAKING.
HIGH PASS FILTER — 12dB/ octave cut off below 80Hz.
OSCILLATOR Switchable sine wave 100Hz,1kHz,10Hz
PHANTOM POWER 48V DC is applied to XLR type connector’s 2 pin and 3 pin for powering condenser microphone.
DIMENSION (W xHxD) 37-1/27 x 11" x 30-1/4” (953 mm x 279.6 mm x 769 mm)

Hum and Nomwe are measured with a - 6dB/octave filter at 12.47kHz; equivalent 1o a 20 kHz fileer wath infimite dB. octav e attenuation.
*QOdB 15 ceferenced 10 0.775V RMS.
* Sensitivaty 1» the lowest level that will produce an output of — 10dB (245m\’), or the nominal output level when the unit is set to maximum gain,
* All speaificanions subject to change without notice

The specs speak for themselves. But they can't tell you how natural, logical and
easy the RM1608 is to work. All the controls and switches are logically arranged to help
you get the job done quickly and accurately.

And in the tradition of Yamaha’s sound reinforcement mixers, the RM1608 sets
new standards of reliability as well as ease of operation. For complete information,

write: Yamaha International Corporation, P.O. Box 6600, Buena Park, CA 90622.
In Canada,Yamaha Canada Music Ltd., 135 Milner Ave., Scarborough, Ont. M1S 3R1.

© YAMAHA
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LEN FELDMAN

Sound With lmages
VHS Plays Audio ‘Catch-Up’ With Beta

A few months ago in this column !
deseribed a method of two-channel
audio recording that was developed by
Sony Corporation as a high-fidelity
audio svstem for use with their Beta-
format video recorders. The system
successfully nestles a pair of frequency-
modulated earriers between the chro-
minance and luminance video signals.
applving these extra carriers to the
magnetic tape medium via the same
fast-spinning video heads which lay
down the video signals. Since deserib-
ing that system, | have had an oppor-
tunity to test the first Beta HiFi VCRs
and can attest to the fact that per-
formance equals or exceeds that ob-
tained using the very finest analog,
reel-to-reel professional tape decks
without added noise reduction. Specif-
ically. wow-and-flutter is reduced to a
neghgible and inaudible 0.005 percent,
distortion is of the order of 0.3 percent

and frequency response is ruler-flat
from 20 Hz to 20,000 Hz. With asystem
such as this, one wonders just how
much of an advantage true digital
recording offers when vou consider
that the cost of a Beta HiFi VCR is far
less than even a minimum-featured
IP’CM processor plus a conventional
VCR which would have tobeadded toit
as a tape transport.

Sony's aim (and the aim of other
manufacturers licensed to produce
Beta format VCRs) inintroduecing Beta
HiFi was to capture a larger share of
the VCR market which. over the vears
since the introduction of the original
Betamax VCRs, has drifted more and
more towards the VIS type of VCR.
VIHS recorders were developed a vear
after RBeta by Victor Company of Japan
(known here as JVC), and outsell Beta
format machines by a fac