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Electronics™ has been inspi}ed
bv ihe dream of reprodusing musie with
all e passion ard integrity of the o-iginal
performance; For four yeers, Pioneer has
diligent y puresed a coal no sther
manufacturer had ever acomplishedt pure

aad natwal soumtquality in the car.

1e Poemier ptical Digital Reference
T Systam is the result of thet pursuit. 1t
is~sumply the finest system cf odvanced,
inteyrated audio somponests 2ver c-ofted
far “he awtomobile.. But mare importantly,
it represents wi ot is pessible when o
temaeny dedicates itself tc a quest for the

ubsalute best.

o

gom the mortent you first see the
Fl’relrier’ Aufo Commander, you get
the sefise the Cptital Digitcl Reference
exparienze i3 like nothing else. It gives
you unpr2cedented; total cigiml con-rol of
the sound,. indlucing precision sound field
cerrzttion and 31-band EQ-adjustment. In

feck ot your fimgertips are more audio

_gcnwrol capabilities than ar2 found in many

%m

SR
: sn‘} récording stadios.

Every compoment in this system has
beer meticalously engineered to
proside the purest sound cuality ever

experierced in ¢ car. Far starte-s, an

optical digital link provices a connedion
that’s impervious to a car’s electrical
interference.  Moreever, Pioneer
engineers have extenced the opfical
digital sonnection further then it has ever
gone before — from the scurce up to the

output stage of the powzr amplifiar.

he Optical Digitdl, Refzrence System
T introduces the first digitally-intecrated,
“pure” Closs A amplifier, which gives the
€D sound a lifelike quel'ty uncommon
to digital sampling. The system also
includes speakers that opply performance
technology from Pionees professienal
drivers, as well as innoveficns devzloped
exdusively for this systesx iw short, the
Optical Digital Reference retwork makes

absolutely no compromises._

I t’s not surprising the' Pioneer woild
go to such lengths to -edlize a dreom.
Because Pioneer wants tie same t1ing
from a cor entertdinment system that you
do. Sound that stirs the emotions. And
now-that Pioneer has reafized its dream
of making the Optical Dicital Refarence
System. it’s time for you fo realiz2 your
dream of experiencing the ultirate car

audio system for yourself

For more informatioh or fke Premier dealer

nearest you, cafl 1-800-PICNEER ext. J1.
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Adcom’s multi-
ofters you the p

A dcom’s award winning GFA-2535
multi-channel power amplifier is
a multi-purpose component. An ideal
foundation for an authentic surround-
sound, home theater system, it can also
serve as a centralized power source for
a multi-room, multi-speaker audio
system. This unique versatility together
with Adcom’s legendary sound quality
made it the choice of the audio industry
at its introduction at the 1992

Consumer Electronics Show.

A single rear panel switch lets you
select either 3 or 4 channel operation.
For video applications, the 3 channel
mode brings your home theater to life,
delivering 200 watts of clean,
distortion-free sound to the center
channel and 60 watts to each of the rear
channels. Add it to your existing 2
channel amp and you’ll be at the center
of a superbly balanced, awesomely



hannel amplifier
ower of choice.

amplifier A amplif erB dual high current gower amplifi
instantaneous distortion alert instentaneous d stortion alert thermal protection

L R L R A B
channel channel ampliier

powered sound stage so real you can Three channels or four...home
practically touch it. theater, home audio...the award-winning

Flexibility for audio-only use is Adcom GFA-2535 gives you twice the
unparalleled. Use the GFA-2535 as versatility of ordinary amplifiers...and
four 60 watt amplifiers to drive two twice the value that has made Adcom
pairs of speakers. Or bridge two of the famous.

channels and send 60 watts x 2 to a pair
of satellite speakers and 200 watts to a

®
single subwoofer for an incredible Am

display of musical strength so real, you Ciatons jou GariiE

can fee] it. 11 Elkins Road, East Brunswick, NJ 08816 U.S.A. (908) 390-1130.
Distributed in Canada by PRO ACOUSTICS INC.
Enter No. 1 on Reader Service Card Montréal, Québec (514) 344-1226
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FAST

here was a lot going on at the
just-concluded Winter Consumer

Electronics Show in Las Vegas, but

perhaps the nicest event of all was

the party for Paul W. Klipsch, who

was celebrating his 90th birthday.
In addition to the obligatory cake, which
Mr. K cut, there was a wonderful and
fascinating video giving details of his
career, and [ think it would be extremely
popular if it were generally available. I was
pleased to note the presence of two of our
masthead editors, John Eargle and Don
Keele, who worked for Klipsch at different
times. I am told that Gary Reber of
Widescreen magazine did an interview with
Mr. K and asked him what he would like to
be remembered for. My informant tells me
that PWK thought for a while and then
said, “Being right.” I still have one of the
yellow buttons with “Bullshit” printed on
it in Old English Script that Klipsch used
to give out in the back of Audio
Engineering Society technical sessions
when someone young and unknowing (like
me) tried to reinvent the four-cornered
wheel. Happy birthday, Paul, and many
more!

The mood of the Show was good, and
apparently business was better both there
and in the preceding few months. It seems
that more people attended than last year,
and from the way it looked to me, they
stayed longer. The Show people said that
the exhibits took more floor space in Las
Vegas than ever before. Couldn’t prove it

FORE-WORD

I |

by me, but I do know that | had so many
obligatory press conferences and meetings
that once again I could not cover the whole
Show. I heard some one-liner jokes that got
me laughing, and I'll share them with you.

From Larry Frederick of Phoenix Gold:
“Rap music is a bunch of test tones with
voice-overs.” From Roland MacBeth of
Cerwin-Vega: “Speaker makers have more
fun because they don’t take themselves very
seriously.” Our West Coast sales lady, Paula
Mayeri, quipped, “There are more hotel
rooms within one block of Tropicana and
Las Vegas Blvd. than in all of San
Francisco.” That’s sort of an in-joke
because of the new hotels just built along
that part of the Vegas Strip.

There wasn’t a true blockbuster new
product or piece of news that set the
industry on its ear, though maybe I'm
jaded. Instead, there were more nearly
evolutionary products and news. I was
most interested in various new speakers;
ones from Genesis, Infinity, Vero Research,
and Duntech got me to sit down for more
than just a minute. I was impressed by the
small size of Sony’s new MZ-E2 MiniDisc
player, barely larger in its main dimensions
than the MD itself and said to play more
than seven hours with the three-AA cell
pack attached. Pioneer had a wham-bam
demonstration of Dolby AC-3, the new
digital five-channel discrete system which
has been approved by the Grand Alliance
for use in HDTV broadcasts. It repeated a
demo I'd heard at the summer Show with
five separate langauges being spoken, one
in each of the tracks and each
understandable. It wowed me again.

AUDIO/MARCH 1994
6

A

THE EQUIPMENT AUTHORITY

V.P./EDITOR-IN-CHIEF
Eugene Pitts 1]

ART DIRECTOR
Cathy Cacchione
ASSOCIATE ART DIRECTOR
Linda Zerella

TECHNICAL EDITOR
Ivan Berger
MANAGING EDITOR
Kay Blumenthal
ASSOCIATE MANAGING EDITOR
Teresa Monge
ASSOCIATE MANAGING EDITOR
Douglas Hyde
DIRECTORY EDITOR
Ken Richardson
ASSISTANT EDITOR/MUSIC
Michael Bieber
ASSISTANT EDITOR
Gerald F. McCarthy

ASSOCIATE EDITORS
Edward Tatnall Canby, Bert Whyte

SENIOR EDITORS
Leonard Feldman, D. B. Keele, ]r.,
David Lander

CONTRIBUTING EDITORS/ARTIST
Michael Aldred, David L. Clark,
Anthony H. Cordesman, Ted Costa,
John Diliberto, Frank Driggs, John Eargle,
Susan Elliott, Edward ]. Foster,
Joseph Giovanelli, Bascom H. King,
Edward M. Long, Robert D. Long,
Frank Lovece, Jon W. Poses, Jon R. Sank,
John Sunier, Michael Tearson,

Jon & Sally Tiven, Michael Wright

AUDIO, March 1994, Volume 78, Number 3. AUDIO
(ISSN 0004-752X, Dewey Decimal Number 621.381
or 778.5) is published monthly by Hachette Filipacchi
Magazines, Inc., a wholly owned subsidiary of Ha-
chette Filipacchi USA, Inc., at 1633 Broadway, New
York, N.Y. 10019. Printed in U.S.A. at Dyersburg,
Tenn. Distributed by Warner Publisher Services Inc.
Second class postage paid at New York, N.Y. 10019
and additional mailing offices. Subscriptions in the
United States, $24.00 for one year, $42.00 for two
years, $58.00 for three years; other countries except
Canada, add $8.00 per year; in Canada, $32.00 for
one year (includes 7% GST; Canadian GST registra-
tion number 126018209).

AUDIO® is a registered trademark of Hachette Fili-
pacchi Magazines, Inc. ©1994, Hachette Filipacchi
Magazines, Inc. All rights reserved. The Editor as-
sumes no responsibility for manuscripts, photos, or
artwork. The Publisher, at his sole discretion, reserves
the right to reject any ad copy he deens inappropriate.
Subscription Service: Postmaster, please send change
of address to AUDIO, P.O. Box 52548, Boulder, Colo.
80321-2548. Allow eight weeks for change of address.
Include both old and new address and a recent ad-
dress label. If you have a subscription problem, please
write to the above address or call (303) 447-
9330. Back Issues: For information, write to P.O. Box
7085, Brick, N.J. 08723.



You don’t listen to speakers.
You listen to music.

Room-Matched Loudspeaker Systems with

Proudly made in the US.A. our famous Convex Diaphragm tweeters.
470 Business Hwy, 150

Danville, KY 40422

Tel: (606) 236-8208

Fax: (606) 236-7170
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SIGNALS

Digital Phase Speaker
Dear Editor:

I was delighted with D. B. Keele, Jr.’s re-
view of the Digital Phase AP-1 loudspeaker
(December 1993). It is always inevitable
that some of his measurements will differ
from those of the manufacturer. This can
be caused by differing test equipment (we
use the LMS by ATI) and test methods. I
want to explain some of our procedures to
clarify some of those differing results.

Don Keele’s anechoic measurements
showed the AP-1 to have “a shelved re-
sponse between 45 and 130 Hz, where the
level is down about 4 dB.” We have not ex-
perienced the shelf that he measured be-
tween 45 and 130 Hz. We use a ground-
plane measurement at 1 meter, as it better
indicates how the driver sums with the
port at 1 meter in front of the cabinet (as
opposed to near-field “summed” curves,
from which we have seen the same results
as those in the review). Since there are no
walls with a typical ground-plane measure-
ment, it is difficult to get a single micro-
phone to accurately measure at 1 meter
when the port is located on the back of the
cabinet. To get a true ground-plane curve
on the AP-1, we seal the port in the back of
the cabinet and put an identical port on
the front of the cabinet (to facilitate a sin-
gle mike). The results show that the AP-1 is
only —1.5 dB at 35 Hz. If you look at Fig.
12 in the review, the peak acoustic output
(without room gain) very closely matches
the peak input power, indicating no prob-
lems with roll-off in the lower octave.

The language of the patent is slightly dif-
ferent from what was stated in the review.
The review quotes that patent as stating
“. .. a controlled resonance is developed
within the cabinet and the entire cabinet
vibrates.” The actual language of the patent
states . . . a controlled resonance is devel-
oped and the entire platter vibrates.”

The review also states that our crossover
is a 12-dB/octave system. Although it is a
12-dB/octave design (electrically), in com-
bination with the natural roll-off of the
drivers the result is a 24-dB/octave roll-off.

& NOISE

One last item: The review stated that the
cost of the product is $1,250 per pair. Al-
though this was accurate and is the retail

value of the AP-1s, we are now selling them
factory direct for $899 per pair. ‘
Daryl Powell

President, Digital Phase

Chattanooga, Tenn.

The May Issue May Not Amount
to a Hill of Beans in This Crazy World . ..
Dear Editor:

I read with great interest the letter from
Edward Lopez, “Cars and Audio Don’t
Mix” (December 1993). His sentiments
echo mine.

I am a longtime audio enthusiast and

subscriber to audio magazines, starting
with excellent combinations such as AR-2 |
loudspeakers and the late, lamented High |
Fidelity magazine. | recently allowed my

subscription to the “other” audio magazine
to lapse, since it was trying too hard to be

all things to all people.

I strongly concur with Mr. Lopez’s com- '
plaints about too much coverage of car au-
dio. In this age of specialization, as he {
points out, if anyone is really interested in
automobile audio, there is a plethora of
publications on the newsstands to address
that need. I subscribe to Audio hoping it
will remain devoted to audiophiles in the

traditional sense: If it doesn’t, I guess I will
have to join Mr. Lopez and look elsewhere.
Frank X. Hamel
Tracy, Cal. ‘

... But We’ll Always Have October
Dear Editor:

Like Edward Lopez, 1 dislike the Audio
car stereo issue, but I have endured it for ‘
the last 19 years. I have never considered
cancelling my subscription; I feel your An-
nual Equipment Directory in October by
far makes up for any issue [ dislike. In con-
junction with Laura Dearborn’s book Geod
Sound, the October issue is my Bible, and I
return to them both time and time again.

Russell Miller |
Garden City, Mich.
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Accuracy from the U.S. — The Acurus 200X3 home theater amplifier with 200 watts x 3 channels of high quality American power.

acurus vs them

Infroducing the newest breakthrough in audio: quality

acurus them

Glass epoxy circuit board as utilized  Paper circuit board as used in

in high technology medical and electronic toys. Sometimes coated
military components. in green 1o look like glass epoxy.

Laser timmed volume and balance Potentiometers costing less than
potentiometers. 1/10th the price of laser trimmed
potentiometers.

Knobs machined from solid billets of  Molded plastic made to look like

aluminum. aluminum,
Fully discrete analog components Integrated circuit chips requiring
allowing for optimized design and large amounts of signal correction
placement. just to get the circuit to work.
Front panel machined from 3/16 in. Thin punched sheet metal bent to
thick aluminum. appear thick.
ey ———— Designed, engineered and manu- May have an American name on
o L 2 factured in the U.S. "Made in US.A”  the front, out no "Made in U.S.A.”
S on the back panel. on the back panel. Made overseas.

GET REAL - GET ACURUS

Preamplifiers, Stereo Amplifiers and Home Theater Amplifiers. Made in America by
Mondial Designs Ltd., internationally acclaimed as the best value in audio components.
For further information and a dealer near you, please phone (?214) 693-8008.

MONDIAL DESIGNS LIMITED
2 Elm St. Ardsley, NY 10502 - 914-693-8008 - Fax 914-693-7199

Enter No. 21 on Reader Service Card



Aupio ISENTE

JOSEPH GIOVANELLI

Tape Squeal

Q. I have collected many fine open-reel
tapes. Over the years, a number of these
tapes have developed a squeal. I can’t tell if
this happens as the tape passes over the
guides, the heads, or what, but it definitely
affects the quality of the playback. When I
separate the tape fron the guide that’s locat-
ed between the supply reel and the heads, the
squealing stops. I have cleaned all parts of
the tape path, but this has not helped at all,
Is this a problem with the deck, with 1ape
lubrication, or what? How can [ save a worn-
derful collection?—Name withheld

A. In most instances, the squealing you
have described is caused by evaporation of
lubricants and plasticizers from the tapes
themselves.

In decks that use pressure pads to hold
the tape against the heads during playback
or recording, the combination of worn
pads and “dry” tapes can cause squealing.
If that’s the case, simply replacing the pads
will stop the noise.

If your deck permits, you might also try
reducing tape tension just a bit. I've had
some success with this method, but it can
be difficult to do with some tape decks.

In most instances, there is no cure that
will permit the tapes to play as they once
did, at least not on a permanent basis. So,
while the squeal is still diminished, you
should make copies of those tapes you've
temporarily fixed (as outlined below) and,
perhaps, those that resist fixing.

You can usually stop the squeal tem-
porarily, with a silicone lubricant. I use
Wonder Mist, but it seems to me that Slip-
It (which I haven’t tried) would work as
well. Spray just a bit of the lubricant on the
tape just before it passes the first guide. (I
usually spray both the backing and the ox-
ide surfaces.) This small amount of lubri-
cant will be deposited on guides and heads,
taking the place of the tape’s lost lubri-
cants. Its effects will, hopefully, last for the
entire copying session.

Sometimes the squeal starts again before
the copy is complete. When this occurs,
you must rewind the copy and the original,

squealing tape to an editable point. You
must then relubricate and resume copying.

I have never had it happen when I have
done all of this, but it seems at least possi
ble that the heads might clog because of
excess lubricant. Obviously, you would
then have to clean the heads and resume
copying as before.

If you own cassette tapes, be prepared to
follow these same procedures to save some
of those that have been around for some
time.

Wall-Shorted Inputs

Q. My preamplifier shorts unselected
input terminals to ground via 10-ohm resis-
tors, to prevent possible signal leakage.
Would this cause possible harm 10 the source
components connected to these shorted
inputs?—Name withheld

A. The practice of shorting unselected
inputs to ground has been carried on for
nearly as many years as there have been
high-fidelity sound systems. In earlier days,
these shorts were made directly to ground,
without the 10-ohm resistors you men-
tioned. This posed no problem, since out-
put circuits were then coupled via capaci-
tors to the preamplifier inputs.

Many modern devices are directly cou-
pled in order to maintain good phase lin-
earity and low frequency response. A direct
short here can sometimes cause a small
current flow in the output circuit. (I have
serviced equipment in which that current
gradually increased because of the heating
of the output IC, to the point where that
device self-destructed.) The 10-ohm resis-
tor avoids this reaction. The impedance to
ground is still low enough to prevent signal
leakage from the unselected inputs to the
selected one, even when capacitive cou-
pling is involved. A

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO
Magazine, 1633 Broadway, New York, N.Y.
10019. All letters are answered. In the event that
your letter is chosen by Mr. Giovanelli to appear
in Audioclinic, please indicate if your name
and/or address should be withheld. Please
enclose a stamped, self-addressed envelope.
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Definitive Technology
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Daytomas Stereo World: Ft. Myers, Naplese Stuart AV: Stuart,
GA- Swereo Shop: Martinezs Stereo Video Systems: Marietta.
Hl- Audio Center. Honolulus Classic Audio: Honolulu.
1A- Audio Logic: Des Moiness Camera Corner: Davenports
Hawkeye: lowa City, Cedar Falls.
ID- Good Ear : Boise.
1L~ United Audio Centers: Chicago & Suburbse Cars & Stere-
0s: Rockfords Jon's Home Center: Quincy» Stereo Studio:
Palatines Select Sound: Napervillee Sterling Eiect.: Sterlinge
Sundown One: Springfield.
IN- Ovation Audio: Clarksville, Indianapolis.
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Elec.: Cumberlands Gramophone: Balt., Eliicott Citys Sound-
scape! Balt.» Sound Studio: Salisbury.
ME- Cookin' ; Portiand.
MI- Pecar's: Detroit, T"oy» Classical Jazz: Hollands Front Row
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NC- Audio Lab: Wilmingtone Audio Video Systems: Charlottes
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Tri City Elect.: Conovar.
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NE- Custom Electronics: Omaha, Lincoln.
NH- Cookin': Nashua, Manchester, Newington, Salem, S.
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's Stereo: Trentone Sound Waves: Northfielde Sas-
safras: Cherry Hills Woodbridge Stereo: W. Caldwell, W.
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NM- West Coast Sound: Abuquerque, Santa Fe.
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lectronics: Ft. Worth» Sound Towne: Texarkana.
UT- AudioWorks: Salt Lake Citys Stokes Bros.: Logan.
YA- Audio Associates: Arlington, Fairfaxs Audio Connection:
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W.YA- Sound Post: Princeton.
Y- Absolute Sound & Vision: Sheboygans Audio Empori
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Canada- Advance Electronics: Winnipege Audio Ctr.: Montre-
al, Ottawa, Quebec City» Bay Bioor: Torontos Digital Dynam-
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vere Sound Station: Courtenay B.C.
Mexico- Contact Grupe Volumen: Mexico City.

Definitive Technology®




Definitive’s Award-Winning
Center Channels and
Bipolar Surround Speakers
for Your Ultimate
Home Theater

Absolute sonic
superiority and
unequalled value make

Definitive loudspeakers

your obvious choice.

C1 + $299 ea.

E nthusiasts and world renowned
experts acknowledge the
dramatic sonic superiority of
Definitive loudspeakers for both the
superb reproduction of music and the
dramatic special effects and dialogue
of home theater surround sound.

World'’s Finest Center
Channel Speakers

Optimum surround sound
reproduction places heavy demands
on the center speaker, the most
important speaker because it handles
50% or more of the program material.
1t is no place to settle for second best.
Definitive’s C/L/R 1000 and C1 are the
finest shielded, low profile, high
resolution center channel/main
speakers available. They use superior
state-of-the-art components and
technology for extraordinary ultra

high definition articulate clarity and
high power handling (C/L/R 1000: 300
watts, C1: 200 watts).

The BP2’s Bipolar Advantage

BP2s are unique ultra compact
high resolution bipolar (front and
rear radiating) systems intended
primarily for use on the rear/side
surround channels of the finest
home theater systems. Experts agree
that Definitive’s bipolars provide a
perfectly diffuse sound source which
is ideal for these applications.

The use of BP2s results in a
much more lifelike, dramatic all-
enveloping listening experience than
is possible with conventional
speakers. In addition, because of
their superb performance
characteristics, the BP2s also make

exceptional main channel speakers.
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The C/L/R 1000, the world’s finest center, is also a superb left and right main speaker.

Defuitie Technology

o C/L/R 1000 * $450 ca.

Voted #1 for Quality &
Reliability

Definitive speakers are
consistently top-rated and were
chosen by experts in Stereo Review
for their home theater “Dream
System.” A survey of U.S. dealers
voted Definitive speakers #1 for
quality and reliability among all
speakers sold in the U.S.!

Visit your nearest Definitive
dealer today and hear why our
superior sounding loudspeakers have
won the industry’s most prestigious
honors, including the CES Design &
Engineering Award, Video Magazine's
ViVA Gold Product of the Year Award
and the AudioVideo Grand Prix.
®

11105 Valley Heights Dr. » Baltimore, MD 21117
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“This is
the best
second
car
I've ever
owned.’

[ Another car? What can another
car offer, except what your first
car already has? Besides a differ-
ent color?

[The new Sonoma offers that. And
everything else. In a truck, not a car.

GMC SONOMA [Inside, the 1994 Sonoma crosses
TRUCK

»THE STRENGTH OF EXPERIENCE into the domain of the automo-

bile. There's more head. shoulder

and hip room than its predecessor.
From the outside, less wind.
engine and chassis noise.
[Sonoma's available suspension

|
packages can give you anything

from sedan-like smoothness

on-road to terrain-chomping



toughness off-road. Either way, its powerp.ant is standard, and two
independent front suspension 4.3-liter Vs are available, including

insulates you from the shocks of  the Enhanced V6, a beast that can

the road. make Sonora the most powerful
[Naturally, traditional truck pickup in its class.
strengths are still very much in [Sonoma also features rear-wheel

evidence. Power. Towing. Hauling. anti-lock brzking with the

Cargo capacity. A new 2.2-liter 2.2-liter eng:ne four-wheel ABS
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with the 4.3-liter Vortec V6.
[You may. indeed. need two
vehicles. So get the truck that offers

it all: the new Sonoma. To learn

more, call 1-800-GMC-TRUCK.
OFFICIAL SPUNSU_R'.’:‘.:
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GM. GMC. GMC Truck and Scnoma are registered trademarks of General Motors Corporation.
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EDWARD TATNALL CANBY

INTERACTIVE
CHITCHAT

s 1 live onwards toward

2001, audio life gets zanier

and zanier—at least that’s

the way it sounds to me.

Somebody important once

said that those who ignore
history are doomed to repeat it,
warts and all. You can bet on that!
So, having very neatly disposed of
that word Virtual (like a butcher
wrapping meat in plastic), 1 now
move on to its more famous rela-
tive—Interactive.

Now, nobody can deny that our
only 100% interactive audio remains
today as it was at its beginning in
1875, the telephone—if interactive
means what I hope it is intended to
mean (eventually): Truly equal two-
way or multiple-way communica-
tion. Those wimps and weaklings
who think this lively term means
97% a mass of advertising in one di-
rection, and maybe 3% return com-
munication via a few pushbuttons
are not being straightforward. Their

motive is profit. If a gang of thugs,
with a slightly different motive, at-
tacks an individual, would this be
deemed interactive? If a mob of
soothing do-gooders converges on a

INTERACTIVE IS A NEW
BUZZWORD, BUT ITS

SENSE IS ANCIENT,
ALMOST FOREVER.

single person with vast quantities of
love and persuasion, is this interac-
tive? As some of us used to say, come
off it.

Like so many profound inven-
tions, the telephone was a culmina-
tion when the time was ripe. Maybe
it was the ultimate example, though
Alexander Bell-with-the-beard won
the subsequent patent battle. Bell
and Elisha Gray filed for the tele-
phone at the Patent Office on the

very same day within a few hours of
each other. But Gray’s was merely an
intent to file, which turned out to be
a sad mistake on his part. So Bell was
triumphant.

What’s a “long-distance” call, in-
teractive and wholly two-way, in
these days? If by satellite, maybe
40,000 to 45,000 miles or so, up,
back, and around the earth’s bends.
Bell’s beard waggled a long-distance
message from one room to the next,
urgent but not exactly awe-inspiring:
“Mr. Watson, come here, I need
you.” Mr. Watson’s reply is not re-
corded. He probably rushed through
the door without saying anything at
all, unless perhaps “Eureka!” If
room-to-room was then long-dis-
tance (indeed it was), keep in mind
that the first working optical phone
connection, a mere halfway across
Chicago, was only minutes ago in
the telephone time scale.

Curiously, the good old telegraph
comes clicking and clacking back
again as a super preview, the first
true interactive medium, though not
audio. Wow—in no time at all it will
be 150 years old! It, too, was truly
equal, either direction, and electrical
as well. Increasingly long-distance,
too, when, as in optical communica-
tion today, repeaters and connec-
tions were developed. As usual, te-
legraphy offers even more parallels
today than the telephone and much
earlier. It prefigures, now, a major
non-audio trend in our interactivity,
the computer net, ranging from lo-
cal libraries and college classrooms
to Internet the world over, not to
mention a passel of industrious
hacks. And all of this via digital
coding, not analog words, both now
and then.

Isn’t this what Morse really pro-
jected in his first, somewhat pomp-
ous, demo in Washington before a
batch of important Congressmen in
tall black hats? That was the 1840s.
His famous first “words” on that
occasion—""What hath God wrought?”
—were typical of the period.
Though a bit on the inane side as we
decode them today, they raised in-

Hlustration: Beata Szpura



The purity of separates. From the passion of Carver.

The Carver name evokes an almost mystical
following among serious music lovers.

And justly so. Carver power amplifiers have
generated critical acclaim year after year,
model after model, with one - the TFM-35 -
universally acknowledged as “one of the best
audio amplifier values in the world.” Upgraded
to the TFM-35x, with high fidelity enhance-
ments so advanced, it also exceeded the strict
specifications of THX* home theater.

One look, one listen, will confirm Carver’s
passion for aural perfectian. Gold plated
input jacks, 5>-way binding posts, dual analog
meters. Expansive headroom that faithfully —

no, stunningly — reproduces the dynamic

peaks of digital music and movie soundtracks.

Witness the superiority of Carver separates:
Flawless sound, low distortion, instant and
authoritative response to octave fluctuations in
the center channel. Note the abundance of
power: At 360 watts per channel @ 4 ohms
(triple that of a top receiver), merely one of
the most powerful audio amplifiers available
for both music and home theater.

With the infinite flexibility to accommodate
system upgrades for years to come.

Yet, this is but a preview. For a feature
length brochure, contact Carver today.
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teresting questions of English grammar
(what is the present tense of “wrought’?).

Those words, of course, were preceded
on the first telegraph line by a much more
informative interactivity, a prolonged digi-
tal chitchat between Morse in Washington
and his working colleague in Baltimore
as to how the machinery was actually
performing.

Surely this is the ultimate sort of interac-
tion we all have in mind, at least, as the
communicative hope for our future. The
short-wave hams of the last 70 years or so
have kept it vibrantly alive in their area,
with never-ending enthusiasm, if you will
overlook their inanities, which are multitu-
dinous. I have a retired audio friend who is
a ham, and takes his radio with him wher-
ever he goes. “Well, Joe, what kind of
weather you got out there?” and on and on.
Even so, it is a potent force, this Interactive.

Oh yes, the truck drivers. Let no more be
said, except that television’s Roseanne has a
beauteous but mixed-up sister who, last I
knew, was applying for truck drivers’
school; she wanted to drive an 18-wheeler.
This after a stint as a police officer, her
ideal career. Anybody out there want to, er,
interact with Roseanne’s sister? She’s not
the only sister in a big truck.

I suppose at this point I must give way to
a few points. OQur new and ubiquitous
Interactive, the word you see everywhere in
audio, does not necessarily mean the com-
plete equality of direction I've been talking
about. The trouble is, where do you stop,
how far do you go? To some promoters,
Interactive is an excuse for overwhelming
advertising in the home. Somehow we will
have to weather that overwhelming force,
once it invades. It'll be awful, at least from
my viewpoint. What is the poor consumer
supposed to do? Why, naturally, consusme.
What else? So long as he does so, and will-
ingly, Interactive of this sort will push ever
more strongly, with every technical refine-
ment that may maximize the effect or,
should I say, the torture.

What remedy? In the end, competition, I
suppose. Not merely 2'2 giants (see the
Canby Principle of years ago) but a thou-
sand little Interactives. My feeling is that
time is all on the little guys’ side here. Small
operations can be successful, where the
giants fall on their faces through sheer
overdose of pressure! People do react when

pushed around, though it takes an aston-
ishingly long time for that to happen, as we
all know.

Interactive is a new buzzword, but its
sense is ancient, a lot more ancient than
Samuel F. B. Morse. Direct Interactive? It's
forever. The interesting scientific question
now is, how long have people been using
words and sentences to communicate with
each other? Phew-——some question! All
sorts of new techniques, including the vari-
ous new ways of dating, make it a hot topic.
The heat is presently on the Neanderthals,
not very far back, the real cave men, but it
may shift a million years earlier before we
realize it. That search, in the total absence

DISTINGUISHING BETWEEN
GRUNTS, WHOOPS, AND

ACTUAL LANGUAGE
IS A TRICKY BUSINESS.

of recorded audio, is based mainly on the
physical organs of ancient throats as in-
ferred from jaws, teeth, and such. Remark-
able what they can do—but the distinction
between grunts, screeches, whoops, and
actual language is a very tricky business.

You must have followed the astonishing
chimps, who have been revealed to be able
to understand a big variety of words,
though they cannot “speak” them. Wrong
throat. Like us, like the pigeons that thrive
on city streets, like a hundred pests and
plagues, the chimps have unsuspected ca-
pabilities. The key, in their case, is human
sign language. Through sign language they
become interactive with human beings to a
very precise degree. What next?

So, to return where I was, [ assume that
in the end our interactive miracles will not
necessarily be equal, to and fro, but at least
to a sensible extent partially interactive—
you may go the reverse direction a bit
beyond present capabilities, which are:
Channel Change; ON/OFE. Not counting a
hurl of the TV out the nearest window.
You'll be able to do SOMETHING beyond
the totally passive.

This is an enormous present need. So |
think that the arrival of Interactive, though
grossly exploitable as a come-on term, has
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its good reasons and maybe even healthy
reasons.

We are not a passive animal by our
ancient endowments; we are very much in-
tercommunicative. Have you ever been to a
silent party? We get together mainly to talk
and talk. Any movie of “natural” inhabit-
ants, as in Africa, will show the same—
they, too, talk and talk and talk and hugely
enjoy it. It is our instinct to intercommuni-
cate, no matter how silly the content!

But times change—we are now THERE
with everybody anywhere, and our urge has
found new outlets. We adapt just like the
pigeons. And so I close with an interactive
miracle—a TV show—that I have never
seen, but which was written up in The New
Yorker magazine some time ago, the issue
of March 18th, 1991 on page 34. I've kept it
around all this time. The show, called Dan’s
Apartment, is, or was, on New York night
cable, in the wee hours.

Dan is, or was, just an ordinary young
New York guy, on his own, not (yet) mar-
ried, a student type living in a sort of pad,
an apartment mostly furnished by his
mom, maintained in bachelor style, ie.,
unmade bed, unwashed dishes, nonde-
script second-hand furniture. Early Inertia,
he called it. A mess. Like a thousand others
of the sort. As he said, nobody in his gang
visited—too depressing. But this Dan had
vague ideas of grandeur in a media way. He
went to media school and learned tech-
niques, then had an idea: Why not put my
apartment on interactive cable? Not too
difficult, via his school connections. He
gave up some elaborate fantasies and set-
tled for the crude, a phone number and
some sort of camera, which a caller could
direct in rudimentary fashion to look this
way and that. At Dan’s place. Exactly as it
was, Early Inertia.

Astonishingly, Dan’s Apartment on TV
was an instant success. The phone never
stopped ringing. People tried for weeks to
get through, just for a look. At what? Close-
up of an unmade bed? Dirty dishes? Messy
bathroom? Beat-up furniture? The cable
people were astounded, the experts were
wowed, offering sage reasons in words of
many syllables, though as baffled as Dan
himself. Maybe you and I can do better.
Dan was simply showing us what pigeons
we are. And predicting our interactive fu-
ture? Probably. A




“Dazed And
Contused"—Orig.
Sndtrk. (Giant) 4684546

Sp 1o Gyra—Dreams
Beyond Control (GRP)
487951

Charlie Chase—M
Wife...My Life (Epic
467

élay Walker

(Giant) _467-_449
Frank Sinatra—
Reprise/The Very Good
Years (Reprise) 4302363

Billy Joel—River Of
Dreams (Columbia)
463695

Reba McEntlre—
Greatest Hits Volume
Two (MCA)  467+316

Genesis—The Way We
Walk, Vol.1: The Shorts
(Atlantic) 467373

Genesis—The Way We
Walk, Vol. 2: The Longs
(Atlantic) 467:381

Reba McEntire—For
My Broken Heart (MCA)
430090

Salgon Kick—Water
(3rd Stone/Atlantic)
466497

-S€orplono—Face The
Heat (Mercury) 466-938

The Cure—Show
{Elektra) 466862

Melissa Et’heridge—
Yes | Am (Island)
466°763

éonway thtty—F_inaI
Touches (MCA
Nashville} - 466+607
U2—Achtung Ba:)‘)‘(
(Island) 14213

Brooks & Dunn—
Brand New Man (Arista)
429-96

ﬁﬁtley-(_:rae—Decade
Of Decadence '81-'91

g (Arista)

The Cranberries—
Everybody Else Is Doing
It, So Why Can't We?
(Island) 465559

James Taylor—Live
(Columbia)
463+687/393+686

Miles Davis & Quincy
Jones—Live At
Montreux (Warner
Bros.) 463-554

B.B. KIng—Blues
Summit (MCA) 463+505

Mark Chesnutt—
Almost Goodbye
(MCA) 463-273

The Black Crowes—
The Southern Harmony
And Musical Companion
(Def American) 462192

Dave Koz—Lucky Man
(Capitol) 4614848
“Free Wllly"—Orig.
Sndtrk. (Epic Soundtrax/
MJJ) 461731

Bjork—Debut

(Elektra) 461152

Neil Young—-Unplugged

(Reprise) 463-9_72

Tears For Fears—

Elemental (Mercury)
46080

The Steve Mlller
Band—Wide River
(Polydor) ~ 460-758
Natalle Cole—Take A
Look (Elektra) 460741

Bonnie Raitt—Luck Of
The Draw {Capitol)
423

Bette Midler—

Experience The Divine:

Grt. Hits (Atlantic)
46038

Little Texas—Big Time
{Warner Bros.) 204

Paul McCartney—All
The Best (Capitol)
459+776

Kiss—Alive Ii|
(Mercury) ~ 459+636
R.E.M.—Out Of Time

(Wamer Bros.) 417+923

Alan Jackson—Don't
Rock The Jukebox
420+935

(Elektra) 429316

George Howard—

When Summer Comes

(GRP) 465¢534

Pat Metheny Group—

The Road To You

(Geffen) 485526

Ozzy Osbourne—No leepless In Seattle”

More Tears (Epic/ —Ong Sndtrk. (Epic

Associated) 428128 Soundtrax) 458430

Kenny Loggi From Babyt or The

The Redwoods Cool In You (Eplc)

(Columbia) 465393 640222

John Hlatt—Perfectly  Robert Plant—Fate Of

Good Guitar (A&M) Nations (Es Paranza)
465385 45902

The Breeders—Last
Splish (Elektra) 4650351

Stevie Ray Vaughan &

Double Trouble—The

Sky Is Crying (Epic)
4294258

Bob D Dylan—The 30th
Anniversary Concert
(Columbia)
465+187/395°186
Red Hot Chili Peppers
—Blood Sugar Sex
Magik (Warner Bros.)
@ 428367

Fourpia (Rnenour
Mason, James, East)
—Between The Sheets
(Warner Bros,) 464578

Scorplions—Best Of
Rockers ‘N’ Ballads
(Mercury) 4234590
“Phantom Of The
Opera” Highlights (Orig.
London Cast) (Potydor)
4244333

Jean Luc Poﬁt;/—Nt;
Absolute Time

(Atlanllc) - 464297
John Cougar—
American Fool (Riva)

“Judgment nght"
Orig. Sndtrk. (Immortal/
Epic) @ 4664

Tanya Tucker—
Greatest Hits 1990-1992
(Liberty) 4584935
Gloria Estefan—Mi
Tierra (Epic) 4584497

Anthrax—Sound Of
White Noise (Elektra)
458-489

Dave Grusln—HomaQe
To Duke (GRP) 4584471

Donatd Fagen—Kama-
kiriad (Reprise) 458463
ABBA—Gold-Greatest
Hits (Polydor) 458406
Toby Keith—(Mercury/
Nashville} 458315
Yanni—In My Time
(Prﬁ/ale Music) 458-018
Coverdale/Page
(Geffen) 4574986

Aaron Neville—The
Grand Tour (A&M)
457200
Primus—Pork Soda
(Interscope) 457192
Eric Clapton—Journey-
man (Reprise) 4002457
Chris Isaak—San
Francisco Days
(Reprise)  456+996
Gin Blossoms—New

4 Miserable Experience

(A&M) 463737

Spin Doctors—Pocket
Full Of Kryptonite
(Epic/Assoc.) 428-482

Porno For Pyros
(Warmner Bros.) @
456970

Dwight Yoakam—This
Time (Reprise) 456913

INXS—*X"

(Atlantic) 412106
Van Halen—For Unlaw-
ful Carnal Knowledge
(Wamer Bros.) 420+273

Garth Brooks—No
Fences(Capitol) 411587

Sammy Kershaw—
Haunted Heart
(Mercury) 456541

The Best Of Joe
Cocker {Capitol)
455790

Duran Duran
(Capitol) 455550

Poison—Native Tongue
(_Capilol) 4544926
Joe Diffle—Honky Tonk
Attitude (Epic) 454629

Jane’s Addiction—
Ritual De Lo Habitual
{Warner Bros.) 407-098

Van Halen—Live: Right

Here, Right Now

{(Warner Bros.)
454470/394+478

Brooks & Dunn—Hard
Workin' Man (Arista)
454025

Proclaimers-—Sunshine

On Leith (Chrysalis)
Al 382-036

John Michael
Montgomery—Life's A

6 Dance (Atiantic) 453+746

The Best Of The
Georgia Satellites—Let
It Rock (Elektra)453530

AC/DC—Live (ATCO)
30217

“Aladdin"—Orig.
Sndtrk. (Walt Disney

Records) 4534167
Mariah Carey
(Columbia) 407510

Bon Jovi—Keep The
Faith (Jambco/Mercury)
i 451+310
The Ctash—The Story
Of The Clash, Vol. 1
(Epic) 3684597/398+594
Reba McEntire—It's
Your Call (MCA)
4500361
Elton John—Grt. Hits
1976-86 (MCA) 4500353
Neil Young—Harvest
Moon (Reprise) 4500304
Phil Collins—Serious
Hits...Live (Atlantic)
448944
Duran Duran—Decade
(Capitol) 401869
George Strait—Pure

4 Country (MCA) 448+753

Garth Brooks—The
Chase (Liberty) 448746

Vince Gili—) Still
Believe In You (MCA)
4484571

10,000 Maniacs—Our
Time In Eden (Elektra)
448530

R.E.M.—Automatic For
The People (Warner
Bros.) 448522

Red Hot Chill
Peppers—What Hits?
(EMI) 4484209

Foreigner—The Very
Best... And Beyond
(Atlantic) 447524

Eric Clapton—
Unplugged
(Reprise/Duck) 446-187
Billy Ray Cyrus—It
Won't Be The Last
(Mercury/Nashville)
463240

Biind Meion
(Capitol)
@ Contains explicit lyrics which may be objectionable to some members.

447+395

NAME: Chris McAdams, 25.

PROFILE: Furniture Designer.
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Crassic Rock

The Aliman Brothers

Band—A Decade Of

Hits 1969-79 (Polydor)
430+439

Rod Stewart—Sing It
Again Rod
(Mercury) 423822

Rush—Chronches (Mer-
cury) 423+780/393+785

The Very Best Of The
Righteous Brothers—
Unchained Melody
(Verve) 423772

The Moody Blues—
Grt. Hits (Polydor)
423756

Jimi Hendrix—The
Uttimate Experience

(MCA) 458034

Eric Clapton—Tlme
Pieces (Polydor)
423+467

David Bowle—bhanges—
bowe (Rykodisc)
412:247

John Lennon Collec-
tion (Capitol) 405+308

anyrd Skynyrd—
Skynyrd's Inn erslTheir
Grt. Hits (MCA) 381+129

Grateful Dead—Skele-
tons From The Closet
(Warner Bros.) 378406

Roy Orbison—The All-
Time Hits, Vols. 1& 2
(CSP) 3774945

The Who—Who's
Better, Who's Best
(MCA) 376+657

Fleetwood Mac—Grt,
Hits (Warner Bros.)
375-782

Steppenon'—16 Grt.
Hits (MCA) 372-425

The Cars Greatest Hits
(Elektra) 3394903

The Best Of Kansas®
{CBS Assoc.) 327+742

“The Big Chill"—
Snditrk. (Motown)
323:337

Motown’s 25 #1 Hits
From 25 Years (Mo-
town) 319+996/399+998

Eagles Grt. Hits, Vol. 2
(Asylum)  317-768
The Best Of Blondie

(Chrysalis)  311+811

Creedence Clearwater

Revival—Chronicle-20

Gnt. Hits (Famas;)
08-04

REO Speedwagon—Hi_
Infidehty {Epic) 306-449
Electric Light Orch.—
ELO’s Greatest Hits
(Jet)

Best Of Carly Simon
(Elektra) 291856

Seals & Crofts’ Grt.
Hits (Warner Bros.)
291849

Amerlca'rs Grt. Hits
(Warner Bros.) 291385

James Taylor's Grt.
Hits (Warner Bros.)
2914302

Best Of The Doobies
(Warner Bros.) 291278

Journey's Greatest
Hits (Columbia) 375279

The Steve Miller
Band—Grt. Hits 1974-

78 (Capitol) 290171

Eagles—Grt. Hits,
1971.75 (Asylum)

Marvin Gaye's‘Grt. Eagles—HoleI Cahfor
Hits (Motown) 367+565 mMa (Asylum)  286+948
Grand Funk F Linda F 8 Grt.
—Grand Funk Hits Hits (Asylum) 2864740

(Capitol) 359828

Best Of The Doors (B
ektra) 357+616/397-612

Tratfic—The Low Spark
Of High Heeled Boys
(Istand) 351-924

Aretha Franklin—30
Greatest Hits (Atlantic)
3/390'799

The Beach Boys-Made
In The U.S.A. (Capitol)
346-445

BadEompany:1a o
From 6 (Atlantic)

Meat Loaf—Bat Out Of
Hell (Epic) 2794133
Boston (Epic) 269209
Peter Frampton— |
Frampton Comes Alive!
(ABM) 262:311/392:316
Jim Croce—Photo-
%raphs & Memories:

. Hits (Saja) 246-868 |
Santana’s Grt. Hits
(Columbia) 244459 |
Janis Joplin's Grt. Hits
(Columbia) 231670
Simon & Garfunkel's

341:313  Greatest Hits
A Decade Of Steely _ (Columbia) 219477
Dan (MCA)  341-073 Bob Dylan's Grt. Hits
The Black Crowes—  (Columbia) 138586
Shake Your Van Morrison—
Moneymaker (Det Moondance (Warner
American} 462+184 Bros.) 349803
Barbra Streisand— Air Supply—Greatest
Back To Broadway Hits (Arista) 321307
(Columbia) 461+988

o g

Cypress Hill—Black
Sunday (Ruffhouse/
Columbia) @ 463596

Aerosmith—Pump

(Geﬂen) 388+009

The Pollce——Synchro
nicity (A&M) 320499

Michael Jackson—
Thriller (Epic) 3184089

Little River Band—Gnt.
Hits (Capitol) 317800

r’.

Toni Braxton
(LaFace)

Enya—Shepherd Moons

4642362

(Reprise) 431718

Aerosmith—Get A Grip
(Geﬂen) 458-075

Kenny Rogers’ Grt.
Hits (Liberty) ~ 313-700

AC/DC—Back In Black
(Atlantic) 305045

Entertaining America...
One Person at a Time®
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De La Soul—Buhloone
Mindstate (Tommy Boy)
4

68983
New Edition—Grt. Hits,
Vol 1 (MCA) 430066

Joe—Everythin,

g9
{Mercury) 468181

Prince—The Hits 1
(Paistey Park) 466623

Prince—The Hits 2

(Paisley Park) 4664631

D. Jd. Jazzy JeHf &
Fresh Prince—Code
Red (Jive) 4674001

Earth, Wind & Fire—
M llennium (Reprise}
466-706

Splce 1—187 He Wrote
Jve)3 465922

Maze Featuring
Frankle Beverly—Back
To Basics (Wamner
| Bros.) 465716

The Q'Jays-—Heart-
breaker (EMI) 464-495

Robin §~—Show NMe

Love (Big Beat/Atlantic)
463992

Kris Kross--Da Bomb

(F utthouse/Columbia)
463703

' Tony Toni Toné—Sons
O Soul (Mercury)
3679

Sir Mix-A-Lot—Mack

. Daddy (Det Amenican)
(€] 462-200

Janet Jackson—
Rhythm Nation 1814
(AZM) 388+318

Tom Petty—Full Moon
Fever (MCA)  382-184

The Pretenders—The

Singies (Sire) 362541

Guns N’ Roses—
Appetite For Destruction
1Geffen) 3 359-984

Selections with two numbers contain 2 CDs and count as 2
—so0 write in both numbers,

Send me these
CDs

MC Lyte—Ain't No
Other (First Priority
Music) [3 460+402

“Menace il Society”
—Original Soundtrack
(Jive) 453586

Inner Circie—Bad Boys
(Big Beat/Atlantic)

458810
Intro (Atlantic) 458091
Luther Vandross—
Never Let Me Go (Epic/
LV Records) 4574176
SNOW-—12 inches Of
Snow (eastwest)

455311
Madonna—Erotica
(Maverick/Sire/Wamer)

453°555
Silk—Lose Control
(Keia/Elektra) 453+415
House Of Pain (Tommy
Boy) (edited)  453-373
Shai-—if | Ever Falil In
Love (Gasoline Alley/

MCA)

453324
Club MTV Party To Go
Vol. 1 (Tommy Boy)

453175

Jade-Jade To The Max
(Giant/Reprise) 453-068

Bell Biv DeVoe—
Hootie Mack {MCA)
4504312

Taylor Dayne—Sout

Dancing (Arista)449-496
Gioria Estefan—Grt.
Hits {Epic} 448506

Wreckx-N-Effect—Hard
Or Smooth (MCA) @
448+118

Mary J. Blige—What's
The 4112 (Uptown/
MCA) 4454197

Lenny Kravitz—Are
You Gonna Go My Wa
(Virgin) _ 455-762
Sting-Ten Summoner's
Tales (AGM)  454+561

Dr. Dre—The Chronic
{Death Row/Interscope]
€] 461-370

RAP
Brian McKnight
(Mercury) 442-236

Jon Secada (SBK)
438-184

Arrested Development

—3 Years, 5 Months & 2

Days (Chrysalis)
436204

En Vogue—Funky Divas
(eastwest) 435750

TLC—Oo00000hhh
(LaFace) 43a-621 ¢

Michael Jackson—
Dangerous (Epic)
433920
Naughty By Nature
{Tommy Boy) @
429993
4 Non Blondes— ]
Bigger, Better, Faster,
#ore! (Interscope)
4

{ T B
58:042 ]
Barry White—Grt. Hits
(Casablanca) 428102 | ] Uil ]

U U

(
) g

En Vogue—Runaway |
Love (eastwest) 4664011

Public Enemy-
Apocalypse 91 (Def
Jam/Columbia) @ {
428-003

Boyz Il Men—Cooley-
highharmony (Motown)
248754

C & C Music Factory-—
Gonna Make You Swea*®
tColumbia) 416933

Madonna--~The

mmaculate Collection

{Sire/Warner Bros.)
414-557

The Best Of Luther
Vandross {Epic)
400-473/390-476 !

The Police—Eve

Breath You Take—The
Singles (A&M) 348-318
Peter Gabriel—So
{Gefien) gy _S8d6-727,
Jimmy Buftett—Songs

You Know By Heant
McaYEA 3394911

COLUMBIA HOUSE, 1400 N. Frultridge Ave.,
P.O. Box 1129, Terre Haute, Indiana 47811-1129
Flease enroll me in the Club under the terms outlined here. | am enclosing
cn2ck or money order for $1.86 (that's 1¢ for my first 8 CDs. plus $1.85 for
sapping and handiing). | agree to buy 6 CDs, at regular Club prices, in the
next three years—and may cancel membership anytime after doing so.

Bob Marley & The
Wailers—Legend (Tuff
Gong/lsiand) 337857

Billy Joel® Gt Hits,
Vols.1 & 2 (Columbia)
336-396/396-39C

U2—The Joshua Tree
tisland) 54449

735/S94

[A

Bonus Offer: also send this CD now;
I've enclosed an additional $6.95.

and I'm entitled to this CD FREE!

My main musical interest is (check one):
(But you are always free to choose from any category)

IHard Rock Soft Rock Alternative | Light Sounds
Van Halen, Michael Bolton,  Dinosaur Jr., Neil Diamond,
Aervsmith Mariah Carey The Cure Barbra Streisand

" Heavy Metal [ R&B/Soul Easy Listening [ | Dance Pop
Megadeth, Luther Vandross, Frank Sinatra. Madonna,

Ozzy Osborne  Boyz Il Men Ray Connift En Vogue
Rap: LL Cool J. Cypress Hill || Jazx Country | Classical

Mr.

Mrs. ___
Miss Print First Name

Acdress

Inmal *  Last Name

City..

Age

Apt.

State .

Do you have a telephone? (01)
C'o you have a VCR? (04) [
Cio you have a credit card? (03)

cancel any
osaiable in APO FPO, Alaska, Hawau Puerto Rico write for details of altarnative offer.
Canadan romdenis senviced from Toronic Applicable sales tax caded to all orders

| Yes [ I No
_ No
1Yes [ |No

Yes

Nl we raserve: the nght Yo reject any a Cé " oF

Zip .

V4R-8F-RN

PLB A CHANCL TC

up These offers not

su3 delmils.

ONE MORE G-

SIRVASA
Y
|
Nirvana—in Utero
{DGC) 4674159

Stone Temple Pliots—
Core (Atlantic) 453043

Taltking Heads-

Popular Favorites 1976-
1992 (Sire/Warner
Bros.) 445¢841/395+848

Alice In Chalns—Dint
{Columbia) 4454833

Travis Tritt—
T-R-O-U-B-L-E
{Warner Bros ) 345767

Michael Boiton—
Timeless (The Classics)
{Columbia) 445-494

Ugly Kid Joe—
America’s Least Wanted
{Mercury) (3@  445-379

REQ Speedwagon-—
The Hits (Epic) 367-672

Palsy Cline—Gn. Hits
(MCA} 365+924

George Thorogood
And The Destroyers
The Baddest Of The
Bad (Hits) (EM{)444-505

Megadeth—Countdown
To Extinction (Capitol}
444-489
Barbra Streisand—
Highlights From “Just
For The Record”
»Columbia)

3uns N' Roses

444°372
Use

‘four lilusion | (Getlen)
& |

442087

Sade—Love Deluxe
» Epic) 449+439

e
R

—_

Mariah Carey—Music
3ox (Coiumbia) 465+435

Pearl Jam—Ten (Epi¢/
Associated) 428433

Bruce Springsteen-—
Born in The U.S.A.
{Columbia)

326629

“The Bodyguard”—
Original Soundtrack
(Ansta) 4484159

Guns N’ Roses—Use
Your lusion I (Getten)
[E] 442038

Marlah Carey—MTV
Unplugged (Columbia)
441790

Billy Ray Cyrus—
Some Gave All

{Mercury) 441451

Mary Chapin

Carpenter-—Come On

Come On (Columbia)
440560

Neil Diamond—Grt.
Hits 1966-92 (Columbia)
4394778399774

Kenny G—Breathless
(Arista} 4484142

George Strait—Easy
Come, Easy Go (MCA)
467308

Alan Jackson—A Lot

About Livin' (& A Littie

'Bout Love) (Arista)
447+458

Don Henley—The End
Of The Innocence
{Getfen) 383-802

George Benson—Love
Remembers (Warner
Bros.) 439265

Confederate Railroad
{Atlantic) 439158

ZZ Top—Grt. Hits
{Warner Bros.) 438010

Wynonna Judd-—
Wynonna (MCA/Curb)
435809

k.d. lang—ingenue
(Sire/Warner Bros.)
435404

Tina Turner—Simply
The Best (Caprtol)
433342

Soul Asylum—Grave
Dancers Union
(Columbia) 445510

White Zombie—La
Sexorcisto (Geffen) 3
442-079

Nirvana—Nevermind
(DGC) 4424046

HOW TO GET YOUR 8 (Ds FOR I¢...

® Just mail the coupon with check or money
order for $1.86 (that’s 1¢ for your 8 CDs, plus
$1.85 to cover shipping and handling).

® You agree to buy just six more seiections in

the next three years,

at regular Club prices

currently $12.98 to $16.98 and you may cancel
membership at any time after doing so. (A
shipping and handling charge will be added to

each shipment.}

® Free Music Magazine sent every four weeks
(up to 13 times a year), describing the Regutar
Selection for your listening interest, plus hundreds
of altemates. And Special Selection mailings up
to six times a year (total of up to 19 buying

opportunities).

¢ Buy only what you want! If you want the
Regular or Special Selection, do nothing-it will be
sent automatically. If you'd prefer an alternate
selection, or none at all, just mail the response
card always provided by the date specified.

* You

alweys have 10 days ro decide; if not.

you may retum the Selection at our expense.

¢ “Buy More—Pay Less” Bonus Plan. If you
continue your membership after fulfiling your
obligation, you'll be efigible for our money-saving
bonus ptan. It lets you buy a single CD for as littie
as $3.99 (or a single cassette free) for each CD
you buy at regular Club price.

¢ 10-Day Risk-Free Trial. We'll send details of
the Club’s operation with your introductory
package. If not satisfied, retum everything within
10 days for a full refund and no further obligation.

* Extra Bonus Offer: you may take one
additional CD right now at the super-low price
of only $6.95~—and you are then entitled to
take an extra CD as a bonus FREE! And you'lt
receive your discounted CD and your bonus CD
with your 8 introductory selections—a total of

10 CDs in ali!

* If the application is missing, write to:
Columbia House, 1400 North Fruitridge Avenue,
Terre Haute, Indiana 47811-1130.

© 1994, The Columbia House Company



Hustration: Courtney Granner

he first transcontinental
phone call took place be-
tween New York and San
Francisco early in 1915,
some 40 years after the in-
vention of the telephone.
What made this feat possible was a
combination of careful systems engi-
neering—and the use of only three
vacuum tube amplifiers in the 3,000-
mile signal path. Over the two de-
cades preceding World War II,
transmission quality had improved
to such a point that coast-to-coast
radio broadcasting links were rou-
tinely provided by the telephone
company. In at least one instance,
recordings of the San Francisco
Symphony Orchestra were made in
RCA’s Hollywood studios via care-
fully equalized phone lines coming
directly from the War Memorial
Opera House in San Francisco.

The last three decades have ush-
ered in an information age that re-
quires more channel capacity than
the early AT&T engineers could ever
have imagined. This has been driven
by entertainment needs as well as the
requirements of computer network-
ing; the specific requirements of
simple person-to-person phone
conversations are a very small part
of the whole. Large microwave an-
tennas dot the countryside, and the
number of geosynchronous satellites
continues to grow to meet the ever-
increasing needs of local and global
information exchange.

Satellites are expensive, and their
quantity is ultimately limited. But
fiber-optic “wiring” is cheap and
virtually unlimited in quality. Fur-
thermore, the wiring of America is
proceeding apace and will ultimately
provide the primary information
path to and from homes and busi-
nesses in America.

It is easy to focus our attention on
technology, forgetting about the
problems of managing it all. The
technology must pay for itself as it is
developed, and there are entrepre-
neurial companies that specialize in
beneficial “packaging” of it. For ex-
ample, many businesses with loca-

JOHN EARGLE

AUDIO’S FIBER DIET

tions across the country now rou-
tinely use in-house teleconferencing
facilities for meetings that, just a few
years ago, would have required per-
sonnel to fly in and spend one or
two nights at costs now considered
prohibitive.

A COMMUNICATIONS
GIANT PREPARES

TO POUNCE BACK
INTO PRO AUDIO.

In a literal replay of RCA’s Los
Angeles to San Francisco audio link
of the 1940s, Lucasfilm implement-
ed in the early '90s a digital audio
hookup between its northern and
southern California film postpro-
duction facilities. Specifically, this
enabled Ron Howard, director of
Backdraft, to audition the final mix

AUDIO/MARCH
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of the film without having to make a
trip to the Bay Area facility. So suc-
cessful was the link-up that a new
company, Entertainment Digital
Network, or EDnet, was formed to
develop the technology and promote
its use in the arts. Perhaps the most
celebrated example of this technol-
ogy is Frank Sinatra’s new album
Duets, in which all of the singers
who accompanied Sinatra virtually
“phoned” their parts in!

Just before the opening of the
Audio Engineering Society Conven-
tion in New York’s Javits Conven-
tion Center in the fall of 1993, veter-
an record producer Phil Ramone
directed a recording session, from a
Manhattan location, that combined
a vocalist in Gloria Estefan’s Miami
studio and an instrumentalist in
Capitol Records’ Hallywood studios.
New tracks can now easily be added
to a multitrack master tape by send-
ing a signal, or signals, for head-
phone monitoring and providing a

1994
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m”““' To Surround
aw_"";;, Sound.

Audio Catalog

Our 64-page catalog is loaded with components
and music systems from Cambridge SoundWorks,
Pioneer, Philips, Denon, Sony and others.
Because you buy factory-direct, with no expen-
sive middle-men, you can save hundreds of
dollars. For example, a Dolby Surround system
with Ensemble Il speakers, rear speakers, Philips
Dolby Surround receiver, CD player and system
remote is less than $1,000. Call today and find out
why Audio magazine said we “may have the best
value in the world "

» Call toll-free for factory-direct savings.

» Save hundreds on components and systems
from Cambridge SoundWorks, Pioneer,
Philips, Denon, Sony and more.

» Audio experts will answer your questions
before and after you buy. 8AM-midnight,
365 days a year—even holidays.

* 30 Day Total Satisfaction Guarantee on all
Cambridge SoundWorks products.

The Model Eleven A-
Transportable
Component

System

1-800-FOR-HIFI

We Know How To Make Loudspeakers. -

CAMBRIDGE

SOUNDWORKS

154 California St., Suite 104¥AR, Newton, MA 02158
1-800-367-4434 Fax: 617-332-9229
Canada: 1-800-525-4434 OQutside U.S. or Canada: 617-332-5936
© 1993 Cambridge SoundWorks.

Enter No. 6 on Reader Service Card

return path for the new signal. Additional
channels can be used for synchronizing and
communication purposes. Fiber-optic links
are preferred because they are land-based
and have relatively short delay times as
compared to satellite links. Perceptual en-
coding/decoding methods, such as Dolby’s
AC-2, are generally used because they pro-
vide high-quality reproduction with the
necessary reduced bit rate to match the
characteristics of the links.

Another example of AT&T’s determina-
tion to rewire America was also demon-
strated at the AES Convention, this time on
a more modest and local scale. While the
major carrier of music today is the CD,
many consumers blithely assume that digi-
tal technology has transformed the modern
recording studio. Not so—at least, not yet.
There are still many more analog multi-
track recorders to be found than digital
ones, and digital mixing facilities are as yet
rare indeed. For the most part, the modern
studio is still an analog-based operation,
with digital transfer entering the scene at
the last stages of album postproduction.

Many of the large recording consoles

today have an “instant recall” feature that
allows all control settings to be recorded
and stored so that a remix session can be
scheduled for a later time, with all controls
reinstated to their previous positions. This
takes the form of position encoders on each
knob, switch, or fader on the console, en-
abling all settings to be duplicated at a later
time. What AT&T has done is use the
position encoders to generate a set of in-
structions for digital mixing and other pro-
cessing that virtually apes the actual analog
processes going on in the console itself.
Whil

from the position encoders is fed to a

e the console is purely analog, the data

complex digital processor in which all of
the analog functions have been previously
modelled as digital ones.

The net result is that the console can
operate in both analog and digital domains
at once. The studio owner does not have to
opt for either digital or analog mixing
capability; he can have one or the other—
or both at the same time.

It’s curious that it is the telephone com-
panies, with all their long history and in-
stalled base of relatively prosaic phones,
that are leading the way into an increasing-
ly digital future. A

AUDIO/MARCH
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If you own
stereo
headphones...

72N
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nny
real in sound
reprfg':l\cﬁom)'
All you need are
specially recorded

BINAURAL CDs and
cassettes from:

The
BINAURAL SOURCE

BOX 1727 » Ross, CA 94957
800-934-0442

CALL OR WRITE FOR NEW
FREE CATALOG

» chamber music

v jazz

= soloists

* pipe organ

* big band

» sound environments

* blues

» percussion

« folk

= samplers (good starters!)




A DISCRETE PROPOSITION

Ten years ago the CD pronised “pertect sound. forever.”

But somerhing vital was missiug for chose with a an ear for the discreet.

Call it sonic characrer. Or audio integrity. But che embedded nuances char breache
brilliance and vividness into a recoding were losr simply because daca could not be
accurately decoded and playec Irack.

Uncil now.

Introducing the DS Pro Gencration Vo digital processor trom Theta Digiral.

The Generation V is the progeny of years of Thera research ance evolution, surpass-
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THETA DIGITAL CORPORATION
5330 Derrv Avenue. Suire R, Agomra Hills, CA 91301 (818) 597-9195 Fax (818) 597-1079




Installation class
at R.L.T.O.P

under direction of
Peter Masterjohn,

ROAD gSlehis

IVAN BERGER

SCHOOL.
FOR STEREO

ou expect good sound and
a cosmetically perfect
installation from a stereo
maker’s demonstration car.

Manufacturers usually hire
top professionals to do
them. What I didn’t expect, when [
saw KEF’s new demo car, was a fine-
sounding, professional-looking
installation done by students.

The students are from R.L.T.O.P,
the Richard Inferrera Team of
Professionals. (Inferrera, who runs
Rich’s Car Tunes in Watertown,
Mass., is among the country’s
better known installers.) The 12-
week course, which costs $4,500,
starts with the basics of good sound
and car electronics, then goes on to
advanced system architecture,
custom design and fabrication, and
similar topics.

The school is in the same building
as Rich’s Car Tunes, which lets
Inferrera not only give seminars but
also “sniff out what’s going on each
day and make suggestions.” The
school’s director, Peter Masterjohn,

has had about 20 years of experience
in car stereo. Engineers from audio
manufacturing companies (of which
the Boston area has a wide supply)
give seminars as well.

Bus Trouble

There was a time when it seemed
that every car stereo maker spent its
research budget on new ways to wire
DIN plugs differently from
everybody else’s. No more. Maybe
they got religion, maybe they just
used up all possible DIN -plug
permutations, but car stereo has
been shifting more and more to that
standard home audio connector, the
phono plug. I've even seen
home-standard optical and coaxial
connectors used to carry digital
signals in the car. Have we finally
reached the era when car stereo
components of all makes can
happily be plugged together as they
are in home stereo?

Not quite. Along with new kinds
of signals, the digital age has also
brought new control functions and
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system architectures that require
connections home systems don’t use
or need. With no home precedents
to follow, each car stereo company is
following its own lead, and devil
take the hindmost.

For example, while CD changers
in home systems are accessible, not
tucked away in closets, cars have
trunk-mounted changers controlled
by head units in the dash. The
control links vary according to the
changer’s manufacturer. Any
“standardization” is accidental,
occurring only among car stereo
companies who buy their changers
from the same source. And when a
company adds new functions (as
Sony did, with its Unilink system
that lets the in-dash unit know the
title of the disc being played), it has
to revise the connection scheme.

Further changes in system
architecture require yet more new
links. If the signal stays digital all the
way to the amp (as in Pioneer’s new
Optical Digital Reference System),
such processors as equalizers,
ambience/surround controllers,
noise-driven level controllers, and
anti-noise processors (not all of
which yet exist) can be moved out of
the dash and out to where the amps
are. That also mandates control lines
from the dash. Off-hand, I can think
of four proprietary control buses:
Sony’s Unilink, the IP bus in that
Pioneer system, the Eclipse bus, and
the motherboard bus of Rockford
Fosgate’s Symmetry system.
(Symmetry uses plug-in boards that
perform equalization, crossover, and
other functions—some of them
analog, incidentally.)

Standardizing all these control
interfaces so that all manufacturers’
products play happily together
would give audiophiles more
flexibility in optimizing their
individual car systems. It may even
happen, but not until the
manufacturers standardize on what
functions need to be controlled. For
now, they’re too busy dreaming up
new functions to provide—which, at
this stage, is far more important.
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THE NEW CS150.
AT A REMARKARLY LOW
INTRODUCTORY PRICE.

3ack by popular demand. It's the Polk center channel giveaway. And it's even better thon the last time
use Polk has taken the award-winning CS100 and improved it. Introducing the CS150
st surchase any pair of Polk speakers for your front channel (S4s or greater in value) ond any other pair of

Polk speakers for the rear, and the new CS150 center channel speaker is yours absolutely free
- Think of it. Not only do you save $199, but this center channel speaker is hased on Polk’s
& 4 new breakthrough technology, Dynamic Balance™. The same fechnolngy used in the

\ critically acclaimed Polk S and LS series loudspeakers to assure you of sonic purity
5 'I-'

=

ity

And that means vocals and other center channel information are distortion free

and lifelike, adding to the realism of on:screen action and dialogue.

But beyond the outstanding acoustic qualities of the CS150, there is the
lacement flexibility its design offers. Its low-profile allows it to blend unobtrusively with your TV. On
Beneath it, or even beside it, the uniquely angled cabinet lets you focus the image to your

nlike other center channel speakers that use anly magnetic shielding tc prevent video

5150's driver baskets are engineered in a non-magnetic material. Guaranteeing no picture

orafion. SHIELDED MuI4800

vour surround saund experience, is the fact that all five gt < i L

& Since they all have the same sonic characteristics, you
Huction of surround sound encoded video.

| new speakers, go all the way and surround

rough March 31, 1994. After that, this
e place to go. Up.

|

. SPEAKER SPECIAUSTS OF

Unlike other shielded drivers, Polk's new
video driver is engineered to guarantee
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no video interference.
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Daniel Sweeney

SOUND

CONDITIONING
THROUGH
DSP

ur listening spaces, at home and in the

car, are generally the weakest links in

our audio systems and the ones we have

the least control over. In the living

room, we have always been able to

exercise a bit of control through furni-

ture choice and placement. In recent

years, those who value a room’s sound

over its appearance could also use bulky

fiberglass absorbers and even bulkier

diffusers, but the size and appearance of these devices has

mostly confined them to studio use. And now, an active, all-

electronic alternative—digital signal processing (DSP)—

promises to outperform even the most aggressive physical
room treatments.

At least in theory, DSP can improve sound two ways—by

lowering ambient sound levels (even in a car) and by reduc-

ing the effects of room modes and early reflections. It at-

tacks both of these fundamental problems through active
cancellation (on which more later).

Digital signal processing can, of course, be used for func-
tions such as equalization and limiting now handled in the
analog domain. But the power of modern, high-speed
processors permits its use for far more complex procedures,
ones radically different from traditional signal processing.
This is not just simple equalization, reverberation, ambience
synthesis, or phase manipulation. Rather, it is a very open-
ended, adaptive processing that varies the way it treats the
signal according to information it receives.

Before discussing noise cancellation or active control of
room modes and reflections, Id like to point out that DSP-
based room conditioning is still an emerging technology,
with only a few consumer applications so far. Room control-
lers using DSP have been shown by Audio Alchemy, B & W,
Snell, and SigTech, but only the latter (reviewed in Audio,
December 1993) is available.
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At this point, the only noise-cancellation
devices on the consumer market are head-
phones (a special case—they’re analog)
from Active Noise and Vibration Technol-
ogies (ANVT), Koss, Noise Cancellation
Technologies (NCT), and Sennheiser,
though other companies sell similar
’phones to aviation and industrial markets.

ACTIVE NOISE CANCELLATION

Anyone who has ever gotten the polarity
wrong on one speaker of a stereo pair has
inadvertently experienced active noise can-
cellation. When both speakers reproduce
the same low frequencies, the output from
one speaker cancels the equal but opposite-
polarity (anti-phase) signal from the other,
and the bass disappears. Similarly, a woof-
er’s front and back waves would cancel
each other at a given room location if the
speaker were simply suspended in mid-air
with no baffle to keep these waves apart.
This phenomenon, destructive interfer-
ence, occurs whenever two wave trains of
the same spectral composition or shape
meet in an anti-phase relationship.

Active noise cancellation uses destructive
interference in a controlled way, cancelling
unwanted sounds by generating ‘“‘anti-
noise” signals (inverted-polarity copies of
the original noise) through an amplifier
and speaker.

Destructive interference in a listening
space normally produces troublesome
suck-outs—dips in frequency response at
various locations in the room—that con-
tribute to perceived colorations in the au-
dio system response. In the past, this has
been simply a death-and-taxes sort of
thing, a problem one just had to live with
in any audio installation. Now, largely
through advances in DSP, it is possible to
control the phenomenon selectively, using
it to null out unwanted sounds at precise
locations within the listening space.

In principle, active noise cancellation is
extremely simple. A microphone picks up
the sound to be cancelled, a processor
generates an inverse replica of the noise,
and an amplifier and loudspeaker put out
this processed anti-noise at the same acous-
tical power as the noise itself. When the
original and inverted noises meet, they
cancel. In practice, however, the processing
required is usually quite sophisticated.

The concept is not all that new. The first
patents for active noise cancellation date
back to the *30s (see sidebar), as do the first
experiments with the technique. Later, in
the early ’50s, Harry F. Olson confidently
wrote about numerous anti-noise applica-
tions as though the technology were al-
ready mature. But it most certainly wasn’t
mature back then, and indeed almost 40
years passed before the first commercial
devices appeared, in the late 1980s.

The basic model of active noise cancella-
tion, for all its rational appeal, rests on
some unwarranted assumptions about mi-
crophones, amplifiers, loudspeakers, and
feedback systems in general. The model is
true enough as far as it goes, but by failing
to address the limitations of the hardware
used in the system, it doesn’t go nearly far
enough. Because of these stubborn hard-
ware-based limitations, none of the early
experimental active noise-control systems
based on this rudimentary model worked
very well. To make them work would have
required the kind of extremely extensive
compensatory signal processing possible
only through DSP. The one, very limited,
exception to this seems to have escaped the
early experimenters. But it was later ad-
dressed in the very first commercial prod-
ucts using active cancellation technology—
headsets.

NOISE-CANCELLING HEADSETS

At least in their current embodiments,
noise-cancelling headsets, or headphones,
have nothing to do with DSP. But because
they provide a clear model of active cancel-
lation, it seems appropriate to discuss them
briefly before considering the difficulties of
applying the technology on a larger scale.

Noise-cancellation headsets, or head-
phones, are relatively simple devices. Physi-
cally, such a headset consists
of fairly standard dynamic
headphones driven by a small

NOISE SENSOR

and it is equalized to counteract the loading
effects of the ear cavity before finally being
amplified and fed to conventional electro-
dynamic drivers in the headphone housing.
The anti-noise signals from these drivers
cancel out the ambient sounds at the ear
canal. A comparator circuit within the pro-
cessor makes the system self-adjusting.
This type of system is basically a simple
feedback loop, quite close in concept to the
motional feedback approach embodied in
the Velodyne subwoofer. It also hews pret-
ty closely to the simplified model of active
noise cancellation described in the preced-
ing section.

Straightforward though they are in prin-
ciple, such headsets do pose significant
design problems, which probably account
for their relatively late arrival on the scene.
The headphone drivers must not be per-
mitted to feed back at the microphone, and
the total transit time through the system
must be kept extremely short so that no au-
dio input can outrun the loop. Also, the ear
equalization can be a bit tricky. But in gen-
eral, sound cancellation at the ear is a
relatively easy task, at least when this is
compared to some other uses of active
cancellation technology.

Inside a Bose noise-cancelling
headset made for
aircraft crews

amplifier/processor. In all of DRIVER

these devices, a small micro-

phone attached to the head-

PRESSURE SERVO

phone picks up ambient noise
in the environment and con-
verts it into an electrical sig-
nal. The electrical signal re-

CUSHION

mains in the analog domain

while its polarity is reversed,
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Although sound-cancelling headphones
have just reached the consumer market,
they have been sold for several years as
hearing protectors for people who work in
airplane cockpits. The companies making
such headsets include ANVT, Bose, David
Clark, Sennheiser, and Telex, most of
which are also contemplating industrial
applications where the technology would

consumer use is whole-room quieting, the
use of anti-noise to isolate a listening room
or a car’s passenger compartment from
environmental sounds. This would allow
the listener to enjoy music against a back-
ground of relative silence. Here the anti-
noise would function something like those
invisible shields or force fields beloved of
science fiction writers.

to become inaudible. Sound may linger in
small spaces for over a second and in large
spaces for several seconds while the reflec-
tions pile up; each reflection changes the
phase relationship of the wave train for any
given point in space.

It doesn’t require a great deal of thought
to comprehend that a cancellation signal
defined for one point in space will not can-

NOISE CANCELLATION IN THE '30s

New ideas tend to arise in many
minds at once, when the time is ripe for
them. So it’s not surprising that at least
two inventors were issued noise-cancel-
lation patents in the early 1930s.

The first, Henry Coanda, applied for
his patent on the last day of 1932 and
received it in January 1934. His patent
covered noise cancellation by mechani-
cal and electromagnetic systems,
though he also discussed using amplifi-
ers in the system.

Less than a month later, Doktor Paul
Lueg, of the University of Bonn, sub-
mitted his patent application. It was
more elaborate than ‘Coanda’s, involv-
ing the use of microphones, amplifiers,
and speakers. It also covered a mumber
of applications far beyond the technol-
ogies of the time, including some that

supplement passive ear protectors. (Editor’s
Note: Passive and active protectors work
very well together, since passive protectors
are mainly effective at high frequencies and
active cancellation systems are most effec-
tive at low frequencies.—I.B.) Japan Air-
lines (JAL) now provides noise-cancelling
headsets in its first-class and business-class
cabins on some flights, while ANVT is also
attempting to sell headphones to musicians
and recording engineers. By cancelling out
environmental noise while reproducing a
microphone or tape feed, these ’phones
would allow users to monitor in extremely
noisy environments.

Within the family of noise-cancellation
applications, a more likely candidate for

are still challenging, even with today’s
technology.

The idea behind the patent was a
good one. The idea of filing for one
turned out not to be. The National
Socialist (Nazi) party, which had just
seized power, quickly saw the military
relevance of noise cancellation. At first,
they classified Lueg’s application as a se-
cret. Later, they declassified the applica-
tion, saying it was nothing new. Later
still, they recognized the patent’s origi-
nality, but they declared such military
applications as annihilating gun and ex-
haust noise not to be feasible. Lueg’s
arguments over these government deci-
sions apparently cost him his position at
the University of Bonn—and may have
Ted to the firing of his academic mentor
as well.

Whole-room quieting is an intriguing
proposition, particularly in the automobile,
where background noise is such an obstacle
to one’s listening enjoyment. Imagine driv-
ing at freeway speeds and hearing no more
background noise than in a quite living
room. Unfortunately, active room quiet-
ing, whether in the car or in the home, still
represents a tremendous engineering chal-
lenge to present technology, and has never
been demonstrated in the presence of
wide-range random noise.

A brief examination of some of the prob-
lems involved indicates why perfecting the
technology has proven so difficult. When
sound decays within an enclosed space, the
sound will normally be subjected to scores
or even hundreds of reflections from room
boundaries before it loses sufficient energy
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While Germany did not issue Lueg’s
patent until 1937, Lueg followed up the
military declassification of the idea by
filing applications in other countries in
1934, (His U.S. patent, No. 2,034,416,
was issted in June 1936.) Politically,
that proved to be another error; though
the armr had declared it wasn’t interest-
ed, Lueg’s application for patents else-
where was considered treason. Lueg felt
threatened by the Gestapo and still
feared arrest even after the war ended.

By 1939, with no chance of any fur-
ther work in physics, the 40-year-old
Dr. Lueg switched to medicine, becom-
ing a doctor of medicine in 1945. After a
few months working in a military hos-
pital at the end of World War II, he
eventually opened a practice in 1951, in
Cologne. He died in 1979. Ivan Berger

cel sounds at adjacent points, and in fact
may reinforce them; furthermore, cancella-
tion signals will increase the total amount
of acoustical power in the room, thus giv-
ing rise to yet more noise that must be
cancelled, resulting in a classic infinite-
regression dilemma. Even leaving aside the
problem of additional noise caused by the
cancellation signal, the cancellation loud-
speakers would have to emit hundreds of
different cancellation signals per second
just to handle the reflections of ongoing
ambient sounds.

And that’s just one problem. A noise-
cancellation system consiting of micro-
phone, processor, and amplifier itself con-
stitutes a signal path, and appreciable time
is required for the signal to pass through
that path. So how do you get the system to



respond to high frequencies? Aren’t you

going to be hundreds or thousands of wave
cycles behind before you can generate even
a single cancellation signal? (And remem-
ber, you need a very great number of
cancellation signals to handle reflections,
not just one.)

Thus, active whole-room quieting, in the
strictest sense, appears to be virtually im-
possible. But some approximation has been
achieved already under special conditions.

Before we discuss the specifics of how
whole-room quieting is approximated, we
need a new model that goes considerably
beyond the simple analog feedback loop
used in noise-cancelling headsets. That’s

where DSP and inverse filter functions
come in.

To see just how DSP will come into play
in this new model, let’s go back to the
transit-time problem. If we look at both the
listening space and the noise-cancellation
system in terms of their transfer functions,
we find that the transit-time problem is
even more complex than it first appeared;
indeed, the transfer functions of the room
and of the microphone, amplifier, and
loudspeaker used in the cancellation sys-
tem are very different. The noise in the
room changes over time as it is propagated
through the air and reflected from bound-
aries; at the same time, the sample of the
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Noise-cancelling headsets
are now available

at consumer prices
from {clockwise from
top left) NCT, Koss,
ANVT, and Sennheiser

noise picked up by the microphone
changes as it passes through the signal
chain, especially through the loudspeaker.
By the time the noise and the cancellation
signal finally meet, they aren’t necessarily a
very good match, so complete cancellation
won't occur. The noise may actually be re-
inforced at some frequencies, due to the
behavior of the cancellation loudspeaker.
A simple feedback loop just isn’t going
to work in this context. The cancellation
signal has to be preconditioned by DSP to
reflect the changes in both the noise and
cancellation signal over time. To perform
such preconditioning effectively, the pro-
cessor must be able to predict both spectral



and phase changes in the noise as it tra-
verses the space in question and changes in
the cancellation signal as it passes through
the signal chain and then into the cancella-
tion zone. To do this, the processor has to
create inverse filters that compensate for
the filtering effects of the room itself and of
the entire cancellation system, from micro-
phone to speaker. Furthermore, the system
must not mistake the cancellation signals
picked up by its sensors for the noise to be
cancelled. Finally, the system must have a
second sensor within the cancellation zone
to detect any offsets between the cancella-
tion signal and the noise. Such offsets will
then be used to generate a feedback signal
to make additional corrections within the
processor.

Can this be done today? To some degree
active quieting can already be achieved
within a room at a single point, and with
noises whose waveforms are known and
predictable. But nobody has ever demon-
strated active quieting in free space at even
a single point when a broadband noise of a
random and unpredictable character was
present. In theory, such quieting might be
accomplished (at least at lower frequen-
cies) with multiple microphones and mul-
tiple cancellation loudspeakers combined
with a processor sufficiently powerful to
coordinate the array, but the technology to
do so has not been perfected. And here
we're discussing merely single-point quiet-
ing. Even a poor approximation of whole-
room quieting represents a problem of very
much greater complexity, and one that is
surely years away from being solved. In
fact, anyone who tells you that anything
approaching true whole-room quieting is
just around the corner is either ill-in-
formed or making misleading claims.

On the other hand, the fact that active
quieting is possible at one point in space
opens some interesting avenues. If perfect
single-point quieting can be achieved (so
that the acoustic energy added by cancella-
tion signals doesn’t register at a listener’s
ears so long as he’s confined to that one
place), then, by extension, some semblance
of whole-room quieting can be achieved by
the creation of multiple single-point zones of
silence within a room. By strategic position-
ing of such zones one could create the sem-
blance of a quiet room for a number of lis-

teners even though the actual acoustical
energy in the listening space might still be
quite high. Such approximate whole-room
quieting has been achieved in the laborato-
ry when the noise to be cancelled is nar-
rowband, fairly low in frequency, and pre-
dictable. It’s easier to cancel noise at many
points if the noise is regular and periodic
than to cancel it at even one point if the
noise is completely random. And, interest-
ingly, road and engine noise in an automo-
bile are narrowband, concentrated in the
lower frequency ranges, and quite predict-
able in character.

Why are narrowband, predictable noises
easier to cancel than random noise is?
Because if the noise envelope can be com-
pletely characterized, then the sensor re-
quirements for the system are much re-
duced, and the transit-time problem will be
avoided because the system knows about
the noise before it has actually occurred.
The system may not need a primary sensor
at all but may use an FFT of the noise,
stored in memory. Or perhaps an engine
tachometer will be the primary sensor, so
the entire noise envelope may be predicted
from simple changes in engine speed. In
this light, the passenger compartments of
automobiles appear to be very promising
subjects for active quieting.

Prototype systems for multi-zone quiet-
ing in an airplane cabin have in fact been
demonstrated by ANVT. A much simpler
system, which only acts at low frequencies,
is currently available in the Nissan Bluebird
automobile sold only in Japan. In Germa-
ny, Bosch has been working on a noise-
cancellation system for automobile passen-
ger compartments for several years, but

p

details have not been made available to the
public.

Perhaps the first such system we shall see
in the United States is one addressing a
single automotive noise problem, exhaust
noise. The system is known as an electronic
muffler, and NCT has already installed
prototypes in some New York City buses
and is attempting to make OEM sales to the
Big Three.

Basically, an electronic muffler is an at-
tachment to an exhaust pipe that cancels
low-frequency engine noise with a loud-
speaker (higher frequencies are absorbed
by a fberglass lining). While large and
expensive compared to conventional muf-
flers, the electronic kind has two significant
advantages. First, these mufflers are much
more effective in terms of quieting, and,
second, according to proponents, they im-
pose virtually no load on the engine and
thus improve engine efficiency and horse-
power. At least in performance cars, they
are probably the wave of the future.

Yet another approach to active noise
reduction in cars involves the suppression
of structure-borne vibrations from the en-
gine. Most automobiles made today have
compliant engine mountings that filter out
some engine vibration, but these mount-
ings fall off in effectiveness with decreasing
frequency. By bracing the engine with me-
chanical actuator arms that respond to
crankcase vibrations with appropriate arm
movements, engine vibrations can be very
effectively cancelled over a broad range of
frequencies.

In regard to ambient noise cancellation
in stationary listening spaces, very little
work has been done beyond the theoretical,

t least in tﬁeory,

DSP can lower ambient noise

and diminish problems

caused by room acoustics.
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I f the system can’t tell curable

problems fmm incurable ones,

it wastes ifs powers o tﬁings

it cannot fix.

excepting the noise-cancellation headsets
described earlier. The sole commercial
product for cancelling noise in free space is
a duct-silencing system developed a couple
of years ago by Digisonix. This has specific
audio application, since it has been in-
stalled in some recording studios to silence
air-conditioning systems, but at several
thousand dollars per unit, it is not likely to
find much of a market in the home.

Whatever the application, any room-
quieting system where a microphone sen-
sor and cancellation loudspeaker are in-
volved is necessarily bandwidth-limited
both by restraints on processing time and
by the response time of the cancellation
loudspeaker. Beyond a certain frequency,
any loudspeaker-based system will simply
lack the speed to keep up with the distur-
bance, if the disturbance is random, unpre-
dictable, and presented to the processor by
means of a transducer pickup. Fortunately,
as one ascends in frequency, one can use
highly effective passive absorbers. One can
also employ another type of controlled
destructive interference, active vibration
cancellation, which we discussed in an
automotive context.

For example, one might prevent sounds
from entering a home by making its interi-
or walls more effective sound barriers
through active control. Basically, one
would apply accelerometers or velocity
pickups to the walls and then use some sort
of actuator to counteract the vibrations.

Such techniques have already been used
in atomic submarines to prevent their me-
chanical sounds from passing through the
hull and then received by hydrophones on
hostile vessels. (I have been informed, to
my surprise, that the control electronics for
these systems are analog.)

More complex systems for vibration
damping are being developed for industry
by NCT. The company aims to perfect
active vibration-cancelling enclosures for
noisy industrial machinery and eventually
for home appliances, followed by vibra-
tion-cancelling windows and wall panels
for domestic use.

ROOM OPTIMIZATION

Beyond the fairly obvious applications of
noise cancellation discussed above lies a
whole other family of applications con-
cerned with the way reproduced sound
builds up and decays in a listening room.
Prototype room optimizers have been an-
nounced by A.LP. of Canada, Snell, and
B & W, while Harman International is also
at work in this area. However, any discus-
sion of these applications should focus on
Snell (which has used MusicSoft operating-
system software developed in collaboratian
with Audio Alchemy) and SigTech, since
they are the sole manufacturers to demon-
strate relevant products thus far. While
both companies’ processors perform many
sophisticated operations on the signal, they
mainly serve two functions: Taming room
modes (natural room resonances) and
changing the way the listener perceives the
overall decay of sound in the listening
room—which includes mode control, to
some extent.

Room modes occur at frequencies where
room dimensions and loudspeaker place-
ment cause standing waves, with resultant
departures from linearity in the amplitude
and time domains. Middle- and high-fre-
quency modes may be effectively addressed
with various kinds of passive acoustical
devices such as absorbers and diffusors, but
passive solutions to low-frequency prob-
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lems tend to involve devices of impractical-
ly large dimensions—certainly too large for
easy use in most domestic listening spaces.
In contrast, active cancellation requires no
more visible hardware than a loudspeaker,
as long as it has enough bass extension to
counteract the offending mode with an
anti-phase output of equal magnitude. In
fact, the same loudspeakers used for music
playback can be used simultaneously to
create the cancellation effect.

The SigTech and the Snell processors
both enable the user to do just this, ad-
dressing room modes by feeding a correc-
tion signal to the stereo loudspeakers. (The
now discontinued Phantom from Shadow
Acoustics, a division of Threshold Corpo-
ration, accomplished much the same thing
with an outboard subwoofer, though the
processor circuitry was analog.)

CREATING A REFLECTION-FREE ZONE

In addition to taming room modes, both
SigTech and Snell aim to use active sound
cancellation to improve loudspeakers’ ste-
reo imaging. Their systems will at least
partially cancel the first reflections from all
the room’s surfaces except the rear walls, so
that directional cues in the recording are
not muddled. This is an attempt to create
some semblance of a live end/dead end
(LEDE) listening room of the sort dis-
cussed by Don and Carolyn Davis in many
articles over the years and installed in
many recording studios throughout the
world.

An LEDE room can certainly be created
by totally passive means, but the equip-
ment required to do so tends to be pretty
cumbersome, not to mention expensive.
For all but the most fanatical consumers
(like the author), the cosmetic liabilities of
this approach are entirely unacceptable.
But what if one could instead create a zone
of silence around the studio sweet spot and
cancel those early reflections by active
means?

That’s exactly what SigTech claims to do
now, and what Snell aims to accomplish
with future products, although much more
is going on in either system than simply ac-
tive sound cancellation.

The Snell system has not been made
available for sale as of this writing. The
SigTech system, though, has been on the



market for some time. Thus, the discussion
that follows may not be entirely applicable
to the fully developed Snell product when it
eventually does appear.

At any rate, both systems entail an initial
FFT measurement of the listening space, by
a trained technician employing measuring
equipment that is not part of the consumer
package. These measurements are stored in
the processor’s memory and are then used
by the system to shape loudspeaker re-
sponse. Neither system is fully adaptive,
that is, it does not make corrections based
on a continuous microphone input; in-
stead, the processor is calibrated on the ba-
sis of one-time FFT room measurements,
and the user is then enjoined not to move
anything or change the furnishings.

The primary aim of the processing is to
precondition the output of the loudspeaker
to improve the measured impulse response
of the speaker system at a single listening
position. In this type of system, some
acoustical cancellation does take place after
the music signal has already passed through
the loudspeaker but much of the process-
ing is purely electronic and occurs prior to
power amplification. The preconditioning
is accomplished through a process called
digital convolution, which construes the
effects of room acoustics on the direct
output of the speaker system as a filter
function; an inverse digital filter is then
synthesized by the processor to counteract
the room’s acoustics. This calls for DSP.
not just because of the complex analysis
and synthesis required but also because
both amplitude and time-domain anoma-
lies are being addressed simultaneously.

It might be objected that the whole busi-
ness could be accomplished with a multi-
band parametric equalizer combined with a
series of bandwidth-limited, all-pass filters
to correct for phase anomalies. But because
the spectral curve of reflected sound varies
over time as an impulse decays in a room,
so must the correction. An equalizer set to
a constant curve can only correct for room
reflections at one point in time, so it is
really not equivalent to a DSP inverse filter.

Such processing certainly makes for
clearly audible changes at the listening po-
sition, and the SigTech unit has found
some acceptance in professional monitor-
ing facilities. But according to Ken Kantor
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of NHT, who is currently engaged in digital
speaker-correction research for his own
company, all such systems using only two
loudspeakers and one measurement micro-
phone are troubled by “singularities” in the
listening room’s transfer function. “There
are nulls in the room response that you
simply can’t fill, no matter what you do at
the loudspeaker, and the system itself
doesn’t know which problems it can fix
and which it can’t. So it starts throwing coef-
ficients at insoluble problems, and ends up
with nothing left for problems it is able to
address. ... I think we should concentrate

7

two-speaker limitation imposes serious re-
straints on the technology. In this light, the
question quite naturally arises, why not use
dedicated cancellation transducers? Doug
Goldberg, a consultant to Audio Alchemy,
suggests that such would be the preferred
approach, but no one in a marketing posi-
tion is advocating that. If consumers balk
at lining their walls with absorbers and dif-
fusors, how will they react to adding several
pairs of additional speakers and amplifiers?
Whether or not a dual-use stereo pair is the
correct approach, it simply must be made
to work, for commercial reasons.

ctive noise cancellation

gets constrictive results

from destructive interference.

on correcting the problems of the loudspeak-
er with DSP, and leave the room till later.
There’s just too much going on in the room,
and we haven’t worked out the mathemat-
ical solutions to all the problems.”

I myself have heard demonstrations of
the SigTech system and can attest that it
dramatically reduces the audibility of room
modes, but I cannot confirm the validity of
the manufacturer’s claims in regard to early
reflections. [ have been less impressed by
the demonstrations than by listening expe-
rience in LEDE rooms. But without having
performed instrument tests on the system,
[ am hesitant to comment further. I as-
sume, however, that any active system
which attempted to cancel early reflections
containing high frequencies could only
work over a narrow sweet spot. This is be-
cause the cancellation signal would create
reflections of their own, increasing the total
amount of acoustic power in the room—
exactly the same problem we encounter in
whole-room quieting.

Obviously, the use of the same loud-
speakers for program reproduction and
room correction is fraught with difficulties
as well; representatives of both SigTech and
Audio Alchemy have admitted that the

DSP AND SPEAKERS

Active cancellation can be used for deal-
ing with loudspeaker problems, irrespec-
tive of acoustic problems in the room. For
example, active vibration cancellation can
be used to counteract such undesirable
speaker vibrations as cone breakup, oil-
canning, cabinet talk, and so on. Instead of
treating these misbehaviors with such pas-
sive tactics as damping, cabinet braces, and
clamps, manufacturers could conceivably
treat them with active cancellation tech-
niques. At least one manufacturer, Audio
Alchemy, is already conducting experi-
ments along these lines.

Three applications immediately suggest
themselves: Creating an infinitely stiff driv-
er, cancelling the rear wave from the driver,
and quelling cabinet vibrations. At least the
first of these three may become reality
fairly soon; Doug Goldberg informed me
that Audio Alchemy is experimenting with
an actively controlled subwoofer cone
whose breakup is opposed by an actuator.

By using the systems already developed
for duct silencing and electronic mufflers,
one could produce a theoretically perfect
transmission-line loading for a cone, with
no reflections or resonances, with a duct
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only a few feet long. A separate cancellation
woofer would be required, but since it
would be under feedback control, it would
not have to have inherently high accuracy.
(I am not the first to suggest this, though
the high cost of building it might prevent
any commercial realization.)

The third notion, that of an actively
quieted cabinet, has much to recommend
it, and could result in a very substantial
weight reduction in high-performance
loudspeakers. Whether it is feasible with
present technology is debatable. Irene
Lebovics, Marketing Director for NCT,
told me, “It’s an interesting idea, but I
don’t think it could be done today. The
vibrations you're trying to cancel are just
too complex.” However, Rick Weissman of
Harman Kardon suggested that the task
could be accomplished with the technology
currently used in submarine quieting, while
adding that “passive techniques using reso-
nant dampers could be equally effective.”

Though I believe these applications will
all come to pass, my simplified descriptions
gloss over the difficulties involved. This is
especially true of the transmission line and
the actively damped cabinet.

LOOKING FORWARD

Active cancellation based on DSP is an
exciting technology that meets a multitude
of needs. It can be used to protect people
against annoying and/or dangerous noise
levels. It can also be used in combatting, at
least to some extent, acoustical problems
encountered when listening to music in
homes and cars. Such a technology would
provide a basis for ambience-retrieval and
synthesis systems to work optimally with-
out continually combatting conflicting spa-
tial cues from small, familiar listening
spaces. Active cancellation technology, in-
telligently harnessed, might also improve
basic speaker technology, though that
remains to be seen. Certainly, DSP-based
active cancellation will be brought to bear
on both rooms and speakers in an attempt
to overcome their more stubborn limita-
tions. And whatever the ultimate effects on
the listening experience in the home, DSP
will tend to challenge traditional electro-
mechanical engineering with software solu-
tions, and will bring a different type of
designer to the fore. A
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“I know how it is to be quiet, to listen and documentary of his postal zone, then known as

»

watch...,” confides An-Mei Hsu, a central charac-
ter in Amy Tan’s novel The Joy Luck Club. “You

can close your eyes when you
no longer want to watch,” she
adds, “but when you no
longer want to listen, what can
you do?” Like the fictional
Mrs. Hsu, Tony Schwartz
comprehends the inexorable
nature of listening. “People
don’t have earlids,” he’s fond
of noting.

No one who knows Schwartz
would accuse him, as another
protagonist in The Joy Luck
Club is accused, of being “not
hard of hearing...hard of lis-
tening.” During a multifaceted

career in communications, =

he has exhibited a rare
ability to listen to the sounds
around him.

This skill has been carefully
honed over the decades as
Schwartz recorded
sounds, and then
played them back
for others whose
reactions he ob-
served. Nearly half
a century ago, he
rigged an open-
reel machine for
portable use and
began an aural

The Audio

Interview
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DAVID LANDER

TAPE

New York 19. That chunk of midtown Manhat-
tan, though relatively small geographically, was

(and remains) vast in cultural
terms.

The sounds on his record-
ings range from pneumatic
drills to garbage trucks, from
the thunder of storms to that
of subways. They include the
voices of birds, of barking
dogs, and brawling alley cats.
And human voices—a
painter, a plumber, a pitch-
man hawking pens, news-
paper vendors, nightclub
barkers, taxi drivers.

Recorded musical moments
feature instruments ranging
from bagpipes to a soda bottle
and songs from places that in-
clude Israel, India, Nigeria,
Romania, and more. A Puerto
Rican man translates nostalgic
lyrics about his birthplace as
they issue in
Spanish from a
restaurant juke-
box. A French
immigrant sere-
nades her baby
with a folk tune
learned from her
own mother in
Normandy. Too,
the taping of chil-
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dren has been a Schwartz specialty. Young

people, he has observed, “make the folk
music of the city,” and he has found them
doing so in New York’s parks, playgrounds,
and streets.

Tony Schwartz’s tapes have formed the
basis for radio programs, a nightclub act,
and more than a dozen record albums. His
recorded sounds have been integral to
Broadway plays, and he’s done the audio
tracks for two Oscar-winning short films.
His recordings of children led to a career in
advertising that has netted him scores of
awards. Along with product spots,
Schwartz’s ad portfolio contains an excep-
tionally large number of public service
commercials, and he has done work for
four presidential candidates.

One renowned political spot, which
some analysts feel assured Lyndon John-
son’s 1964 victory over Barry Goldwater,
begins with a girl picking petals off a daisy.
Not quite in sequence, the child hesitantly
counts them: “1—2—3—4—5—7—6——
6...” When she reaches 9, an adult male
voice cuts in, quickly counting down from
10 to zero. Then, from behind a mush-
rooming cloud, President Johnson’s voice

proclaims, “These are the stakes, to make a
world in which all God’s children can live
or to go into the darkness.”

Aftlicted by agoraphobia since age 13,
Schwartz, except on rare occasions, refrains
from travelling outside New York City. His
ailment, however, hasn’t kept him from
lecturing around the world. He does this at
places as prestigious as Harvard’s Graduate
School of Public Health, where he’s been
an adjunct instructor for the past 10 years,
via telephone. For all the recent talk about
the information highway, it’s a road Tony
Schwartz has helped to pave.

Schwartz lives and works in two adjoin:
ing buildings, one of which was previously
a small church called Iglesia Pentacostal El
Calvario, on Manhattan’s West Side. He
turned 70 last summer, and Audio helped
mark the occasion with several conversa-
tions focusing on his longstanding preoc-
cupation with sound. As is especially ap-
propriate with this interviewee, most were
held by phone. D.L.

When was your first hands-on experience
with audio electronics?

I was born a gadget hound. In high school,
my brother had started building a one-tube
receiver. [ finished it, and then I joined the
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amateur radio club. Out where we lived,
four miles out of Peekskill [New York], I
put up two masts and built a big antenna. |
bought a receiver, I think it was a Halli-
crafter, and got my amateur radio license. I
used to talk with people around the world.
But they were only interested in the techni-
cal aspects of communications. How am I
coming in? What equipment are you using?
What’s the strength of my signal? I wanted
to ask, what sort of work do you do? What
do you have for breakfast?

At what point did you actually begin
recording?

In about 1945. I had a job on 44th Street
[in Manhattan] in a little place called
Graphics Institute, and there was a record
shop next door. One day they had a Web-
ster wire recorder in the window—it was
$139.95—and I bought it.

I expect you jumped at the opportunity to
record on tape.

I had the first Ampex 600 in New York
City. It had a boost on the high frequencies
on record, and if [ recorded the BMT [sub-
way], and the brakes squealed, it would
overload. I wrote Ampex a letter and tried
to be technical. I said,“When I record any
high-frequency, high-volume sound, it dis-
torts.” They wrote and said,“We have a 10-




dB boost on the high end, so follow the
score and anticipate any high-frequency
sounds.” 1 wrote back and said that the
BMT doesn’t publish a score! Then I got a
Magnecorder. It had the boost in playback.
You could do more with that.

How did you modify your early tape
recorders for use outdoors?

[ built a portable generator for the Mag-
necorder. And I made a control box that I
could wear suspended from my neck with a
strap. It had a volume control, a VU meter,
a jack for earphones, and a microphone
jack. I'd go out with the tape recorder in a
car and, with a coiled, 75-foot line that ran
to the control box, I could record anything
on the street or walk into a store, an auc-
tion, whatever. Another unit I adapted for
field recording was one made by the Am-
plifier Corporation of America, a machine
designed for on-location recording. But it
had to be set up. You had to open it, put
your tape on it, and record the way you
would if you had an electric machine. It
was made to be handled that way. I re-
moved the VU meter from the panel inside
and cut a hole and remounted it in the
case, which brought it to what was the top
of the unit if you were holding it by the
handle. That way, I could see it. I also ex-

Joseph Meehan

tended the volume control and on/off
switch shafts and cut holes in the cover that
were large enough for my fingers so [ could
operate the controls from outside. I put
jacks on the top for earphones and for a
microphone. I could carry that machine in
my hand. I also put a strap on it that I
could wear over my shoulder.

Youw've said yoi’d leave the Magnecorder in
the car while you moved around with the
portable control box that you had connect-
ed to it. I take it that this control box was a
lot lighter than the recorder itself.

Oh God, yes.

You also had an early Nagra, didn’t you?
The Nagra came later. I was visiting a doc-
tor friend of mine, and the Nagra salesman

was showing him the first wind-up model
here. I said I’d like to buy it, and he sold it
to me. So [ had the first Nagra in the Unit-
ed States. It had batteries for its electronic
functions and a wind-up spring motor for

its transport. The largest reels it could take
were 5-inch, but I liked it because it was
portable.
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What inspired you to record the things you
did?

I was interested in sound, in people’s rela-
tion to sound, and the music in their
lives.

In fact, you've collected a lot of music, folk
music from various places and tape record-
ings with people. How did you get in touch
with them?

I found several vehicles for doing that.
One, I got the Webster Wire Recorder
Company interested in publishing a book-

let of all the people who had bought

recorders. When they put your name in,
they would include the categories you were
interested in. When I found anybody inter-
ested in music or folklore, I would send
him a wire recording that showed what I
was interested in. But I did something else.
When I got into tape, [ would make radio
programs for stations around the country
and around the world, asking people to ex-
change folk songs with me. I'd send them
to the program director. On small stations,
in many places, he’d also be the morning
man, and he’d integrate these tapes into his
programming. For other countries, I would
make them in foreign languages, but—sup-
pose I wanted to do one in French—I
would use a person who learned French
here and had an American accent. So
someone in France would know it was an
American asking to exchange material. I
collected maybe 40,000 songs from 46
countries.

You also recorded a number of folk singers
who later became household words. How
did you make contact with them?

I used to listen to WNYC, and I recorded
Oscar Brand’s Folk Song Festival every
week. I happened to meet someone who
had been on the show, and I mentioned
that I had recorded him. He asked if he
could come over and hear the recording. At
that time, the average folk singer had no
money and couldn’t cut a disc to hear how
his songs sounded. These people didn’t
have recorders. I'd find out how to contact
them, call them, and say, “I recorded you,
if you want to hear the program you were
on, fine” When they came, they’d say,“Gee,
’m working on this song, could I record
it?” So I built up a whole collection of ma-
terial by Burl Ives, Josh White, Richard
Dyer-Bennet, Pete Seeger, The Weavers,
Harry Belafonte, and many others.




You also had your own weekly WNYC pro-
gram. What was it called?

Sounds of New York. That started in the
middle ’50s and ran for at least 20 years. I
would broadcast the sounds of life, people,
music that I recorded in my home by peo-
ple who came to me from all over the
country and the world. I would use tapes I
got through the mail, tapes I recorded on
the streets.

You also made some record albums that
were, in effect, anthologies of voices and
sounds.

I think I did 14 records for Folkways—and
one for Columbia on the New York City
taxi driver. [Folkways founder] Moe Asch
had heard of this material, and he asked
me if I'd put out records. He was wonder-
ful. He would never censor anything you
did, and he would always publish the notes
you wanted to write. He had real respect
for the artist.

Clearly, it was impossible to earn a living at
this. You started out earning yours in com-
mercial art. Tell us about the transition to
creating ads.

In the late ’50s, Art Kane, the photograph-
er, asked if I would speak about my hobby
at the Art Directors Club. When Steve
Frankfurt, who at that time was an art di-
rector at Young & Rubicam, heard me talk
and play my recordings of children, he
asked if I could use real children in com-
mercials. They didn’t use three- or four-
year-olds because they couldn’t read. I said,
of course I could do this. With tape, I'd sit
a child down and say, let’s play a game—
you say what I say. The child would say it
with his own charm three or four times till
I got what I wanted. I'd record all the
child’s lines in a sequence, then I'd
call in an adult to be the mother
or another child to be the person

he or she was talking to. The first
commercial I did was the first to use
a real child as the voice for a child. It
was for Johnson’s baby powder, and it ran
on TV for 16 years. So, overnight, I was in
a new business. I was doing all the com-
mercials for Johnson’s baby powder and
bath oil, for Hoffman’s soda, for Ivory
Snow, lvory Flakes. I became known as the
person who recorded children.

How did you break out of that mold?

Doyle Dane [Doyle Dane Bernbach, a New
York agency known for the creativity of its

ads, among them numerous legendary
print and TV spots for the Volkswagen
Beetle] called me and asked if they could
buy the use of certain sounds on one of my
records, Sounds of My City. They said
they’d pay $15 a drop. That means every
time they put the needle down and took a
sound, they’d pay $15. If they took 10
sounds, it would be $150.

These were to evoke New York City during
spots for American Airlines. In fact, you
ended up doing much more than supplying
sounds for a couple of spots in the cam-
paign. How did that come about?

Luckily, they came over and told me what
they wanted. I did six demos for them on
tape, but they wouldn’t listen to them.
They said, “We only judge scripts.” I didn’t
write any scripts, I designed them from
sounds. But I transcribed them, and they
rejected all of them, said they were awful. I
said, “Please listen to them.” They did, and
I ended up doing 45 commercials for 10 of
the cities the airline served. When I didn’t
have the sounds of those cities, or didn’t
know what they were, I would look the
cities up in the encyclopedia and see what
industries might be there. Then I'd check
to see if I had any sounds that would relate
to them. Or I would record new ones that
would do thz job.

You've said aformation is lost wken spoken
words are put down on paper. Was that the
problem with the scripts you prepared from
your demo sapes, that something vital was
lost in the translation from sound to print?

Yes. The sound of speech is the body lan-
guage of the ear. I found that, when I
would get scripts from agencies, they were
okay for reading but not necessarily for
hearing. My background was hearing peo-
ple and knowing how people zeacted to
what they heard. I did a nightclub act,
on Saturdays for seven years, in a
little place called The Back

Room on Sixth Avenue. I would have a
theme, and I would present material con-
sisting of segments of sound or voices that
might run anywhere from 20 to 60 or 70
seconds. I would comment between them.
In doing that, I learned how people reacted
to words, music, and other sounds, what
aspects of sound moved people.
Advertising, these days, tends to be a group
effort. A copywriter and art director, for ex-
ample, will create an ad together. Has your
part of the formula been limited to sound?
In advertising, I originally did the sound
and some copy. Now I do the whole thing.
Up to the time I started doing commer-
cials, the sound was done after the visual
elements had been shot. I reversed the pro-
cedure.

You claim your commercials use radio and
TV as interactive media. How so?

Most of the advertising community is con-
cerned with getting messages to people,
not how to get into their minds. But the re-
actions people have to what they hear in a
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commercial, reactions which are based on
their life experiences, are part of the mean-
ing of the commercial. I try to be aware of
what people are concerned with, what
they’re interested in. With that knowledge,
I can predict how they’ll react to the mater-
ial I use and, by properly structuring the
material, I can actually plan their reaction.
For example, the press complained that the
Lyndon Johnson daisy commercial was
foul. But what made it seem foul to them
was the interactive quality, people bringing
what Barry Goldwater had said to mind.
Goldwater was never mentioned in the
commercial, but he had spoken for the use
of nuclear weapons three times in the pre-
vious year. When the commercial evoked
nuclear war in people’s minds, and John-
son said he was against it, people thought
of Goldwater’s statements and asked them-
selves, whose finger do I want on the
trigger?

So it was the listeners and viewers who put
Goldwater into the commercial.

Yes. You see, the content of electronic me-
dia is its effect on people. In working on a
commercial, I'm concerned with the effect
it will have on people who listen to it or
look at it.

In other words, the ad was successful
because it struck a responsive chord.
[Schwartz titled the first of two books he
has written The Responsive Chord. It was
published in hardbound by Anchor
Press/Doubleday in 1973, and an Anchor
Press paperback version followed in 1974.
Media: The Second God was published in
hardbound by Random House in 1981
and in paper by Anchor Press/Doubleday
irt 1983.]

When someone hears or sees something

that relates to his or her life, it’s striking a
responsive chord, and there’s a resonance

created. The real content of any commer-
cial is that resonance. It exists between the
stimuli in the commercial and the response
in the viewer’s or listener’s mind.

Your ads for the Johnson campaign were
your first for a political candidate. How did
you happen to start at the top of the politi-
cal advertising totem pole?

In 1964, Doyle Dane asked me to work on
the Lyndon Johnson campaign. They want-
ed me to do sound for six or seven com-
mercials. One was a five-minute spot,
Kennedy and Johnson talking about ending




Melissa Etheridge:
Yes | Am (Island) 35501

Bette Midler:
Experience The Divine-
Greatest Hits

(Atlantic) 64291

Lenny Kravitz: Are You
Gonna Go My Way?
{Virgin) 34834

Mlies Davis &
Quincy Jones:

Live At Montreux
(Warner Bros.) 35011

Reba McEntire:
Greatest Hits Volume 2
(MCA) 25466

Duran Duran
(Capitol) 01268

SWV: It's About Time
(RCA) 00151

Aaron Hall: The Truth
(Silas/MCA) 13469
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Better, Faster, More!
{Interscope) 53593

Natalle Cole: Take A
Look (Elektra) 03638

Nell Young: Unplugged
(Reprise) 64125

The Cure: Show
(Elektra) 91646

ABBA: Gold-Greatest
Hits (Polydor) 20679

INXS: Full Moon, Dirty
Hearts (Atlantic) 35157

En Vogue:
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West America) 20919

George Benson: Love
Remembers
(Warner Bros.) 33823

Donald Fagen:
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{Reprise) 11330

Whitney Houston: The
Bodygquard Soundtrack
(Arista) 54213

Clint Black: No Time To
Kill (RCA) 24858
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Alan Jackson: A Lot
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Garth Brooks: The
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Nell Young: Harvest
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Frank Sinatra: The Best
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(Capitol) 00242

Randy Crawford:
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(Warner Bros.) 25086

Phil Colins:
Serlous Hits...Livet
(Atlantic) 00324

Paul Simon:
Concert In The Park
(Warner Bros.) 20724 v

The Band:
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(Warner Bros.) 01636 ¢

Silk: Lose Controt
(Keia/Elektra) 00353

Steely Dan: Aja
(MCA) 00409

Bell Biv DeVoe: Hootle
Mack (MCA) 00412

Joshua Redman: Wish
(Warner Bros.) 73284

Reba McEntire: It's
Your Call (MCA) 00422

Holly Cole Trio:
Don’t Smoke in Bed
{Manhattan) 10776

R.E.M.: Eponymous
(I.R.S./MCA) 00701

Best Of Dire Stralts:
Money For Nothing
(Warner Bros. } 00713

Trisha Yearwood:
The Song Remembers
When (MCA) 01607

Shai: if | Ever Fall
In Love (Gasoline
All