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VANTAGE®

THE THRILL OF REAL CIGARETTE TASTE IN A LOW TAR.

t. 1987 N.J. REYNOLDS TOBACCO CO.

9 mg. "tar", 0.7 mg. nicotine ay. per cigarette by FTC method.

SURGEON GENERAL'S WARNING: Smoking

By Pregnant Women May Result in Fetal

Injury, Premature Birth, And Low Birth Weight.



THINK OF IT AS THE
WORLD'S SMALLEST DIGITAL PLAYER.

Now you can take the dynamics of
dig al performance anywhere. With

HX-S. It captures the purity and
nuances of digital sound like no other
hig--bias audio cassette.

Specifically designed to record
dig' lly-sourced materials, HX-S offers
fou-times the magnetic storage capa-
bil ho of other high -bias cassettes avail-
abl= today. Plus unmatched high
frequency MOL (Maximum Output
Le.el) for optimum performance.

oiith all this going for it. HX-S does
mo-s than step-up your pocket -sized
pla,er. It also acts like fuel injection for
yo_I car audio system. And it can turn
a ba mbox into a portable music hall.

TDK HX-S. One small step for digital.
Ong giant leap for music -kind.

1`,TDK
THE ART OF PERFORMANCE.
TDr: is the world's leading manLfacturer of audic & video cassettes and floppy

E,ter No. 27 on Reader
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There are some moments that only music can express.

Travelling with the
sound of Nakamichi mobile

audio products can be
a magical experience.

Our company's commitment
to quality and leading -edge

technology has produced some
of the finest audio

components known to man.

But it's not the technology
that provides the magic;

it's the musical experience I creates.

After all, we know that rothing
can make the spirit soar like music.

nkNakamichi
For the name of your nearest

authorized Nakamichi home audio
or mobile sound dealer, please can or write.

Nakamichi America Corporation
19701 South Vermont Ave

Torrance, CA 90502 (800) 421-2313
(800) 223-1521 (California)

Nakamichi Canada (800) 663-6358

Nakamichi produces a complete line
of mobile tuner decks, amplifiers and

speaker systems



SIGNALS & NOISE

At Your Service
Dear Editor:

Having read innumerable words of
praise and damnation in the pages of
Audio, I find that one particular subject
has, unfortunately, been pushed aside
in favor of disposable audio and mass
merchandising.

In that today's technology, regard-
less of price, virtually ensures respect-
able performance, what might resur-
rect itself as a tangible consideration
when contemplating the purchase of
audio equipment?

The subject of service to the custom-
er, not only during the sale but, more
important, after, has faded into oblivion
for many audio buffs. Increasingly, ser-
vice after the sale is encompassed by
your local independent television, ra-
dio and bicycle repairman who,
through years of experience, knows all
there is to know about your just -re-
leased equipment.

I wish Audio would look at "State of
the Art" service, such as that rendered
by one of the last great names in Amer-
ican audio, our own McIntosh Labora-
tory. Often exposed to the incessant
banter of "new and improved," I will
contentedly remain a member of the
McIntosh family. Their concern for the
customer is, like their equipment, ab-
solutely first rate.

Michael J. Rodney
Pineville, N.C.

Editor's Note: Nominations are now
open for more such recommenda-
tions.-E.P.

Defending Auto Coverage
Dear Editor:

In a past "Signals & Noise" column,
reader Robert T. Shaw wrote to object
that an entire issue devoted to auto
sound was a step toward low fidelity.
He also objected to your inclusion of
Lirpa products.

I believe that high fidelity should not
be limited to the home but be extend-
ed to the car as well. Since I spend a
lot of time in my automobile, I appreci-
ate good sound to make trips more
enjoyable. With some of today's high -
quality mobile components and with
careful selection and placement of
speakers, I can produce a level of fi-
delity in my sedan that can rival many
of the better home systems. I am also

looking for ways to upgrade my car
system and thus appreciate any litera-
ture that can keep me informed of the
latest equipment available.

For those audiophiles who don't
want your publication filled with
"wasteful" material, let them drive to
their office with a Tchaikovsky overture
trying to squeeze out of 31/2 -inch fac-
tory dash units or cruise down the in-
terstate with a 4W Montgomery Ward
cassette radio grossly distorting a Bee-
thoven symphony.

As for products from Professor I.

Lirpa, I find nothing wrong with a little
sense of humor, which obviously some
readers seem to lack. Lirpa makes for
a refreshing pause in a highly sophisti-
cated publication.

I commend Audio for its excellent
coverage of the entire spectrum of the
hi-fi world as well as a little humor.
Keep up the good work!

Lonnie Wong
Denver, Colo.

It's a Must
Dear Editor:

I do agree somewhat with reader
David Lansdown's point that you could
review more affordable audio gear
("Signals & Noise," February 1987). I

must say, though, that Audio's features
and columns, along with such indis-
pensable articles as the blank cassette
comparison you ran in June 1986
(which I still refer to), make your maga-
zine "must" reading each month.

Tom Quarles
Production Director, KILO 94

Colorado Springs, Colo.

Tchaikovsky Found
Dear Editor:

In "Behind the Scenes" (January
1987), Bert Whyte says that neither
Tchaikovsky's Symphony No. 3 nor his
"Manfred Symphony" is available on
Compact Disc. I have both works on
CD: Symphony No. 3 (Chandos 8463)
by the Oslo Philharmonic under Mariss
Jansons, and the "Manfred" (Angel
CDC -747412-2) by the Philharmonia
Orchestra conducted by Riccardo
Muti. The Symphony No. 3 is also avail-
able on DG with Herbert von Karajan
conducting the Berlin Philharmonic, a
fairly recent release.

Jack Bowers
Wilmette, Ill.
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COPYRIE/N 1986 TEAC
CORPORATION OF AMERICA.

7733 TELEGRAPH ROAR
.MONTFGF[!6. !'A WAR

For over thirty years Teac has been famous for building

precision tape recording
equipment. But, we're not willing

to rest on our reels. So now Teac offers its most com-

prehensive line ever. From audio and hi-fi video recording

equipment, to compact disc players, to graphic equal-

izers, speakers, and a
complete line of audio and video

accessories. One thing, however, will never change at

Teac-our obsession with creating the most advanced,

featured -filled, superbly
executed audio and video equip-

ment we can make. So, no matter what Teac you decide to

buy, you can be assured of acquiring a piece that has

been built to fanatical standards.
Enter No. 28 on Reader Sery ce Card



AUDIOCLINIC
JOSEPH GIOVANELLI

Faint Noise
Q. I recently discovered that my

sound system produces a small
amount of hum even when there is no
signal source connected. The hum can
be heard only when the ear is brought
close to the loudspeaker and only
when the surroundings are quiet. Is
this normal?-W. T. Lim, Republic of
Singapore

A. Any piece of electronic equip-
ment produces hum and noise, and
you can often hear it if your speakers
are efficient enough and you are close
enough to them. It is only when this
noise intrudes upon the music that you
have a real concern.

Dealing with Dust
Like David Coup, whose problem

was described in the November 1986
"Audioclinic," I have had problems
with rotary controls becoming scratchy
and jacks and plugs losing contact in a
dry climate. I did not have this problem
during the two years I lived in Florida
despite the high concentration of salt
in the South Florida air.

I have come to the conclusion that
these scratchy control problems in dry
climates are caused not by corro-
sion-as you speculated-but by dust.
Here in Phoenix, everything tends to
get covered with fine dust. Probably
because of electrostatic forces, adher-
ence of this fine dust layer is very
strong-enough so that it does not
blow off my car when I drive it at 70
mph! Dust does not accumulate as
much in Florida because of the high
humidity and frequent rain, which tend
to purify the air and keep the dust
down.

(Incidentally, your premise that cor-
rosion is "water combining with oxy-
gen" is close but not correct. Corro-
sion, as most laymen know it, is really a
process where elemental oxygen com-
bines with a metal to form a metal ox-
ide, which sometimes reduces electri-
cal conductivity to zero. Water or high
humidity will increase the rate of oxida-
tion because there is more oxygen in
moist air than in dry air.)

To reduce dust buildup on electrical
contacts (and to reduce or eliminate
salt ingestion by components located
near a beach), I recommend keeping
the environs of any audio equipment
very clean. At an extreme, this may

mean never opening the windows; at a
minimum, it will entail housing the
equipment in a cabinet with few open-
ings. (Remember, dust and salt can
enter through vent openings.) Ventila-
tion fans installed to cool components
should have fine -particulate filters at-
tached to catch dust before it enters
the cabinet. This procedure has virtual-
ly eliminated my problem.

In closing, your recommendation of
using WD40 to clean contacts is good.
The oily residue reduces the adher-
ence of dust by forming a low shear -
strength film on contact surfaces, al-
lowing the contacts to plow through the
dust as switches, relays, or plugs are
operated. Periodic removal of the resi-
due with a solvent (possibly Freon) is
recommended because the oily WD40
will allow a buildup to occur. After Fre-
on cleaning, recoat sparingly with
WD40 or any light machine oil.-Barry
S. Draskovich, Phoenix, Ariz.

Hum Interference from TV Sets
Q. I have a humming noise caused

by my power amplifier. The noise does
not change even if all components oth-
er than the power amplifier are turned
off. When my neighbor turns his televi-
sion set off, however, the humming
stops! Why does his TV affect my au-
dio equipment? How can it be dealt
with?-Jonas Hillergren, Stockholm,
Sweden

A. TV sets often radiate electromag-
netic interference from their horizontal
sync circuits, and sometimes this inter-
ference is introduced into the a.c.
mains. I believe that this is producing
the hum in your power amplifier.

Some equipment tends to be partic-
ularly sensitive to undesired signals on
the power line. Narrowing the overall
bandwidth of the amplifier can some-
times make these undesired signals
inaudible. I realize that this is not a
"purist" solution, although it is often the
most practical one.

An alternate solution (which does not
always produce good results) is to
place a suitable LC filter between the
wall plug and the power cord of the
offending TV set. You may also need to
place a similar filter between the a.c.
outlet and the wall plug of your power
amplifier. Be sure that the filters can
handle the wattage drawn by the
equipment connected to them.

Mismatched Sound in Speakers
Q. I recently purchased a pair of

loudspeaker systems. I discovered
that one speaker had a sloppier, more
pronounced bass response and
sounded louder than the other speak-
er. I notified the dealer, who immedi-
ately replaced the pair. Unfortunately, I
am experiencing the same problem
with these replacements.

I had my receiver checked, and it
was found to be functioning properly. I
have switched the cables around and
even have used the "B" output termi-
nals on my receiver; the problem per-
sists. I don't want to face the dealer
again! What do I do now?-Joe Pao-
lucci, Jr., Albany, N.Y.

A. This difference in sound between
two supposedly identical loudspeakers
may actually be not a speaker problem
but one of room acoustics. The acous-
tical properties of a listening room can
vary tremendously from one loud-
speaker location to another. Physically
switch the positions of your two loud-
speakers. If I'm right, you will find that
there are areas of your listening room
in which a loudspeaker-any loud-
speaker-will always produce more
bass and appear to be louder than the
other speaker.

There is also a possible electrical
explanation, not related to defective
loudspeakers. If one speaker is placed
very near to your sound system and
the other one is located at a consider-
able distance, differences in the
lengths of the interconnecting speaker
cables could be responsible for the
change. This is very likely in instances
where one cable must be made exces-
sively long. The problem can be ag-
gravated if you are using a small -
gauge wire, such as No. 22 (which is
sometimes sold as "speaker wire").
The resistance in long, small -gauge
wires can reduce the damping; if your
loudspeaker system is subject to wild
cone excursions when damping is too
low, this could be the cause of your
problem. You should replace this ca-
ble with something considerably heavi-
er, such as No. 16 or No. 14. A

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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It doesn't take any LW-

from anyone.
It won't stand for any guff from

300ZX. Or RX-7.
Introducing Conquest TSi, the

new turbo coupe designed and
built by Mitsubishi in Japan.

With a turbocharged, inter -
cooled, fuel -injected 2.6 liter over-
head cam powerplant, close -ratio
five -speed transmission and up
front MacPherson -type suspen-
sion. Plus front and rear stabilizer
bars and oversize disc brakes

ACCELERATION 0-50 BRAKING 60-0 SLALOM CORNERING

300ZX 6.27 secs.

RX-7 5.73 secs.

145.76 ft. 6.19 secs. .852g's

141.04 ft. 6.20 secs. .852g's

CONQUEST TSi 5.53 secs. 142.25 ft. 6.14 secs. .875g's

'Overall official U.S.A.C. test results of standard equipped TSi, 300ZX with V-6 and RX-7 with rotary engine.

with an advanced anti -lock rear
brake system.

All of which help explain why
the 300ZX and RX-7 aren't too
thrilled to see that performance
chart up there

The profile?
Lean and low, with fenders

flared to accommodate massive
16" speed -rated radials.

And inside, there's advanced
electronic wizardry, driver -

oriented ergonomics and out-
standing creature comforts.

The TSi is one of two Conquest
models built in limited numbers
and imported for Chrysler.

So test drive one soon.
And feel the sheer exhilara-

tion of a creature that moves like
greased VI fa l*.

Conquest

Conquest is built by Mitsubishi Motors Corp. and sold exclusively at Chrysler dealers. Chrysler

Buckle up for safety ,° Z1, ,



Matthew Polk's Awesome Sounding SDA-SRS & SDA-SRS 2

SDA SRS 2
$995 ea.

Matthew Polk's SDA SRS and SRS 2 have both won
the prestigious AudioVideo Grand Prix Speaker of the Year Award.

SDA SRS
$1495 ea.

Digital Disc Ready



"The Genius of Matthew Polk Has Created
Two Awesome Sounding

Grand Prix Award Winning SDA SRSs"
"Spectacular... it is quite an experience

ow the genius of Matthew Polk brings
you the awesome sonic performance of
the SDA-SRS in a smaller, more mod-

erately priced, but no less extraordinary
loudspeaker, the SDA-SRS 2.

Matthew Polk's oum dream
speakers can now be yours!

Matthew Polk's ultimate dream loudspeaker,
the SDA-SRS, won the prestigious Audio Video
Grand Prix Speaker of the Year award last year.
Stereo Review said "Spectacular...it is quite an
experience" and also stated that the SRS was
probably the most impressive new speaker at
the 1985 Consumer Electronics Show. Thou-
sands of man hours and hundreds of thousands
of dollars were spent to produce this ultimate
loudspeaker for discerning listeners who seek
the absolute state-of-the-art in musical and
sonic reproduction.

Matthew Polk has, during the last year,
continued to push his creative genius to the
limit in order to develop a smaller, more
moderately priced Signature Edition SDA incor-
porating virtually all of the innovations and
design features of the SRS without significantly
compromising its awesome sonic performance.
The extraordinary new SRS 2 is the spectacularly
successful result. Music lovers who are priv-
ileged to own a pair of either model will share
Matthew Polk's pride every time they sit down
and enjoy the unparalleled experience of lis-
tening to their favorite music through these
extraordinary loudspeakers, or when they
demonstrate them to their admiring friends.

"Exceptional performance no
matter how you look at it"

Stereo Review

Listening to any Polk True Stereo SDA* is a
remarkable experience. Listening to either of
the Signature Edition SDAs is an awesome
revelation. Their extraordinarily lifelike three-
dimensional imaging surrounds the listener in
360° panorama of sonic splendor. The awe
inspiring bass performance and dynamic range
will astound you. Their high definition clarity

'U.S. Patent No. 4,489,432 and 4,497, 064. Other patents pending.

Stereo Review Magazine

allows you to hear every detail of the original
musical performance: while their exceptionally
smooth, natural, low distortion reproduction
encourages you to totally indulge and immerse
yourself in your favorite recordings for hours
on end.

Julian Hirsch of Stereo Review summed it up
well in his rave review of the SDA-SRS: "The
composite frequency response was exceptional
...The SDA system works...The effect can be
quite spectacular...We heard the sound to our
sides, a full 90° away from the speakers...As
good as the SDA feature is, we were even more
impressed by the overall quality of the Polk
SDA-SRS....The sound is superbly balanced and
totally effortless...Exceptional low bass. We
have never measured a low bass distortion level
as low as that of the SDA-SRS...It is quite an
experience! Furthermore, it is not necessary to
play the music loud to enjoy the tactile qualities
of deep bass...Exceptional performance no
matter how you look at it."

The awe-inspiring sonic performance of the
SDA-SRS 2 is remarkably similar to that of the
SRS. Words alone can not express the experi-
ence of listening to these ultimate loudspeaker
systems. You simply must hear them for yourself!

"Literally a new dimension in
sound" Stereo Review

Both the SDA-SRS and the SDA-SRS 2 are high
efficiency systems of awesome dynamic range
and bass capabilities. They both incorporate
Polk's patented SDA True Stereo technology
which reproduces music with a precise, life-
like three dimensional soundstage which is
unequalled and gives you, as Julian Hirsch of
Stereo Review said, "literally a new dimension
in sound". Each beautifully styled and finished
SRS 2 cabinet contains 4 Polk 61/2" trilaminate
polymer drivers, a planar 15" sub -bass radiator,
2 Polk 1" silver -coil polyamide dome tweeters
and a complex, sophisticated isophase cross-
over system. It is rated to handle 750 watts. The
SRS utilizes 8-6/" drivers, a 15" sub -bass radia-
tor, 4 Polk tweeters and an even more complex
crossover. It is rated to handle 1000 watts.

Both the SDA-SRS and SR$ 2 incorporate:
1.) time compensated, phase -coherent multiple

driver vertical line -source topology for greater
clarity, increased coherency, lower distortion,
higher power handling, increased dynamic
range and more accurate imaging. 2.) a mono -
coque cabinet with elaborate bracing and MDF
baffle for lower cabinet read-out and lower
coloration. 3.) progressive variation of the high
frequency high-pass circuitry for point -source

"Literally a new
dimension in the sound"

Stereo Review Magazine

operation and wide vertical dispersion. 4.) the
use of small active drivers in a full complement
sub -bass drive configuration coupled to a large
15" sub -bass radiator for extraordinarily tight,
quick and three-dimensional mid and upper
bass detail combined with low and sub -bass
capabilities which are exceptional. The speakers
are beautifully finished in oiled oak and walnut.

Other superb sounding Polk
speakers from $85. ea.

No matter what your budget is, there is a
superb sounding Polk speaker perfect for you.
Polk's incredible sounding/affordably priced
Monitor Series loudspeakers start as low as $85
ea. The breathtaking sonic benefits of Polk's
revolutionary True Stereo SDA technology are
available in all Polk's SDA loudspeakers which
begin as low as $395. each.

"Our advice is not to buy
speakers until you've heard
the Polks" Musician Magazine

The experts agree: Polk speakers sound
better! Hear them for yourself Use the
reader service card for more information
and visit your nearest Polk dealer today.
Your ears will thank you.

polk
The Speaker Specialists ®

5601 Metro Drive. Baltimore. Md. 21215

Where to buy Polk Speakers? For your nearest dealer, see page 102
Enter No. 23 on Reader Service Card



TAPE GUIDE
HERMAN BURSTEIN

Riding Gain
Q. What is "riding gain"?-Anthony

Mauldin, Lewisville, Tex.
A. Riding gain means varying the

record level while making a recording,
to keep the signal level high enough to
be clearly heard above the tape noise
while ensuring that high -amplitude sig-
nals do not overload the tape. Such
overload would cause distortion and
possible treble loss as well.

Before the recording art developed
to the point where cassette decks with
signal-to-noise ratios well over 60 dB
became common, it was very impor-
tant to record at as high a level as
possible, in order to maximize S/N. It

was frequent practice to record at lev-
els that would cause tape saturation on
signal peaks unless gain (record level)
were momentarily reduced during
those peaks. This reduction could be
done automatically by electronic de-
vices, such as limiters, or manually, by
riding gain. The latter practice requires
accurate knowledge of the music, pref-
erably by having its score before one's
eyes, so that gain can be reduced and
restored at just the right moments.

However, with signal-to-noise ratios
of 70 dB or greater now common on
tape decks, riding gain seems both
unnecessary and undesirable. (Edi-
tor's Note: If you must ride gain, ride
against the music-that is, slowly lower
the gain while the music is getting
louder, and raise it while the music is
getting softer. If done properly, this en-
ables you to maintain an only slightly
diminished sense of the music's dy-
namics while ensuring that the signal
will never fall into the noise floor or
reach the overload level. Don't wait un-
til the signal gets too high or low and
then give the gain control a too -late
jerk. -1.8.)

Speed Adjustment
Q. I am thinking of synchronizing the

speeds of the two transports in my
dubbing deck, with each other and
with the deck in my car. At present
their speeds are ever so slightly differ-
ent. They are probably within specifi-
cations, but the difference is notice-
able to me. Is there a way to adjust the
speed of a cassette deck?-T. Veitch,
address withheld

A. Some decks provide an internal
speed adjustment, but many, regretta-

bly, do not. Often there are other
means of adjusting speed, such as
changing a rotating part in the drive
mechanism for one of slightly greater
or smaller diameter. I have no way of
knowing whether speed adjustment is
readily feasible for your particular
decks. Query the decks' manufactur-
ers, or ask at the service shops in your
area.

Dubbing via Videocassette
Q. I would like to copy some cas-

settes that were recorded with Dolby
noise reduction. Since I do not own a
second cassette deck, I would like to
use my Hi -Fi VCR and then dub back
to my cassette deck. Would this yield
acceptable results? In what position
should I set the Dolby switch on my
cassette deck to make the final record-
ing?-Rod Davidson, Alliance, Neb.

A. Your dubbing project is entirely
feasible and should yield excellent re-
sults. Play the original tape with Dolby
decoding on as you record onto video-
tape. Then play the videotape and re-
cord onto cassette with Dolby encod-
ing on, using Dolby B or C NR, as you
prefer. Best results in terms of low
noise and extended treble response
are usually obtained with Dolby C NR.

Audibility of Distortion
Q. I am planning to purchase an

outboard noise -reduction system to be
used with a very high -quality cassette
deck. The specifications for the NR unit
state that its total harmonic distortion is
0.1%. Is this amount of distortion signif-
icant? More important, will it be audi-
ble?-Keith B. Dant, Saginaw, Mich.

A. On a single tone, a listener with a
highly trained ear might be able to de-
tect distortion of 0.1%; on program ma-
terial, it is very unlikely that he would
be able to do so. Tests have indicated
that distortion must reach about 5% on
program material before listeners be-
come aware of it. In sum, for all practi-
cal purposes, unless one confines lis-
tening to test tones, distortion of 0.1%
is inaudible and therefore insignificant.

Bias Basics
Q. How are audio and bias signals

processed to make recording possi-
ble? Is the bias frequency standard-
ized, or does the deck manufacturer
optimize it for each deck model? In

terms of bias, what is the purpose of
the HX Pro recording process, and
how does it work?-Joseph J. Ferrier,
Brooklyn, N.Y.

A. In tape recording, the relation-
ship between the signal fed to the re-
cording head and the magnetization
level produced on the tape is not lin-
ear. In other words, changes in the
magnetization level do not accurately
reflect changes in the signal when that
signal is very small or very large, creat-
ing distortion at those points. There is,
however, a range of signal levels for
which the relationship is linear. The ad-
dition of a bias signal, in proper pro-
portions, shifts the audio signal up into
this linear area. (This is explained more
fully in a feature article on HX Pro in the
August 1984 issue.)

The only "processing" involved in re-
cording is the mixing of the audio and
bias signals. This usually occurs just
before they are fed to the recording
head, though some decks have used a
separate bias head located just across
the tape from the recording head.

The bias frequency is not standard-
ized and is left to the manufacturer; the
choice will depend in part on the char-
acteristics of the record head. It is uni-
versally recognized that the bias fre-
quency should be at least five times
the highest audio frequency to be re-
produced, in order to avoid audible
beats between the audio and bias sig-
nals. Therefore, the bias frequency is
at least 75 kHz, and often 100 kHz or
higher.

It has been found that the high -fre-
quency portion of audio signals tends
to behave in the same manner as bias
generated by the bias oscillator.
Hence, if there is considerable high -
frequency content in the audio signal,
the tape may be overbiased and cause
treble loss in the signal recorded on
the tape. HX Pro senses the amount of
high -frequency content in the audio
signal and correspondingly adjusts the
bias current fed to the record head.
Thus, the tape is better protected
against treble saturation, and head-
room is increased. A

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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THE CBS COMPACT DISC CLUB HAS THE MUSIC YOU WANT

349324. South Pacific.
K. Te Kanawa, J. Carreras,
etc. (Digital -CBS)

348458. Dvorak: Cello
Concerto -Yo -Yo Ma;
Maazel, Berlin Phil.
(Digital -CBS Masterworks)

347153. Cyndi Lauper-
True Colors. (Portrait)

346643. Andreas Vollen-
weider-Down To The
Moon. (CBS)

346478. Madonna -
True Blue. (Sire)

352328. The Psychedelic
Furs -Midnight To
Midnight. (Columbia)
348979. Tina
Turner -Break Every
Rule. (Capitol)

343319. Janet Jackson -
Control. )A&M)

349571. Boston Third
Stage. (MCA)

sore

o.,...K
TOLL

351692 346957

The age of CD sound is here -and you
have a practical new way to find the CDs
you want. As your introduction to the CBS
Compact Disc Club, you can choose any
3 CDs listed in this ad for just $1.00. Fill in and
mail the application -we'll send your CDs
and bill you for $1. You simply agree to buy
2 more CDs (at regular Club prices) in the
next year -and you may then cancel your
membership anytime after doing so.
How the Club works. About every four
weeks (13 times a year) you'll receive the
Cuffs music magazine, which describes the
Selection of the Month for your musical
interest...plus many exciting alternates. In
addition, up to six times a year, you may re-
ceive offers of Special Selections, usually at
a discount off regular Club prices, for a total
of up to 19 buying opportunities.

If you wish to receive the Selection of the
Month, you need do nothing -it will be
shipped automatically. If you prefer an alter-
nate selection, or none at all, fill in the
response card always provided and mail it
by the date specified. You will always have
at least 10 days in which to make your

AfVDREAS VCRLENWEIDER

355115-395111

347492. Glenn Miller
Orchestra -In The Digital
Mood. (Digital-GRP)

293597. Led Zeppelin -
Houses Of The Holy.
(Atlantic)

350736. Rolling Stones -
Rewind. (Rolling Stones
Records)

339044. Mozart:
Symphony Na 40 & 41
)Jupiter)-Kubelik,
Bavarian Rodio Symphony.
(Digital -CBS Masterworks)
344622. Anita Baker -
Rapture. )Elektra)

345777 Peter Gabriel-
Sa (Geffen)
334391. Whitney
Houston. (Arista)
319996-399998.
Motown's 25 #1 Hits
From 25 Years. (Motown)
340323. Sade -Promise.
(Portrait)

308049. Creedence
aearwater Revival
Featuring John Fogerty/
Chronicle. 20 greatest
hits. (Fantasy)

343582. Van Halen -
5150. ( Warner Bros.)

339226. Gershwin:
Rhapsody In Blue;
Second Rhapsody; etc. -
M. Tilson Thomas, Los
Angeles Phil. (Digital -
CBS Masterworks)

326629. Bruce Spring-
steen-Born In The
U.S.A. (Columbia)

342097 Barbra
Streisand-The
Broadway Album.
(Columba)

355156. Vladimir
Horowitz Plays Chopin.
(Digitally Remastered
-CBS Masterworks)

i

343095. Philp Glass
-Songs From Liquid
Days. (CBS)
219477 Simon &
Garfunkel's Greatest
Hits. (Columbia)

316604. Tchaikovsky:
1812 Overture; Marche
Slave; Beethoven:
Wellington's Victory-
Maazel, Vienna Philharm.
(Dgital-CBS Masterworks)

343251. Bach: Goldberg
Variations. Glenn Gould.
(Digital -CBS Masterworks)

336222. Dire Straits -
Brothers In Arms.
( Warner Bros.)

351122. Europe -The
Final Countdown. (Epic)

347039. Billy Idol -Whip-
lash Smile. (Chrysalis)
287003. Eagles Their
Greatest Hits 1971-1975.
(Asylum)

348649. The Pachelbel
Canon And Other Digital
Delights. The Toronto
Chamber Orchestra.
(Digital -Fanfare)

341073. Steely Dan -
A Decade of Steely Dan.
(MCA)

349373. Beethoven:
Symphony No. 9 (Choral)
-Bernstein, NY. Phil.
(Digitally Remastered-
CBS Masterworks)

348110. Buddy Holly -
From The Original
Master Tapes. (Digitally
Remastered-MCA)

352245. David
Sanborn -A Change Of
Heart. (Warner Bros.)

349670. Teresa Stratas
Sings Weill -Y Chamber
Symphony, Gerard
Schwarz. (Digital -
Nonesuch)

HUEY LEWIS
MOTHE NEWS

Icwrswusl

347955 353920

decision. If you ever receive any Selection
without having 10 days to decide, you may
return it at our expense.

The CDs you order during your member-
ship will be billed at regular Club prices,
which currently are $14.98 to $1598 -plus
shipping and handling. (Multiple -unit sets
may be somewhat higher.) After completing
your enrollment agreement you may cancel
membership at any time; if you decide to
continue as a member, you'll be eligible for
our money -saving bonus plan. It lets you buy
one CD at half price for each CD you buy at
regular Club prices.
10 -Day Free Trial: We'll send details of the
Cubs operation with your introductory
shipment. If you are not satisfied for any
reason whatsoever, just return everything
within 10 days and you will have no further
obligation. So why not choose 3 CDs for
$1 right now.
ADVANCE BONUS OFFER: As a special
offer to new members, take one additional
Compact Disc right now and pay only $6.95.
It's a chance to get a fourth selection at a
super low price!

353771

WITH
MEMBERSHIP

348318. The Police
-Every Breath You Take
-The Singles. (A&M)

346312. Billy Joel The
Bridge. (Digital -
Columbia)

344721. Lionel
Richie-Dancing On The
Ceiling. (Motown)

353037. Miles Davis -
Sketches of Spain.
(Digitally Remastered-
CI. Jazz Masterpieces)

352666. REO
Speedwagon-life As
We Know It. (Epic)

355164. Favorite
Encores. Vladimir
Horowitz, Piano
(Digitally Remastered-
CBS Masterworks)

336396-396390. Billy
Joel's Greatest Hits,
Vol. 1 & 2. (Columbia)

353946

349985. Johnny Mathis/
Henry Mancini The Holly-
wood Musicals. (Columba)
339903. The Cars -
Greatest Hits. (Elektra)

345785. Top Gun -
Soundtrack. (Columbia)

345553. Branford
Mersalis-Romances
For Saxophone.
)Dgltal-CBS Masterworks)

348987-398982. Linda
Ronstadt-'Round
Midnight. (Asylum)

341305. Robert
Palmer -Riptide. (Island)

353045. Miles
Davis -Kind Of Blue.
(Digitally Remastered-
Columbia)

354985. Billie Holiday -
From The Original Decca
Masters. (MCA)

353607 Lou Gramm -
Ready Or Not. 'Atlantic)

,1"- COMPACT

DIGITAL AUDIO

PBS COMPACT DISC CLUB, 1400 N. Fruitriddgqe
P.O. Box 1129, Terre Haute, Indiana 47811-1129

Please accept my membership application under the terms outlined
in this advertisement. Send me the 3 Compact Discs listed here and
bill me $1.00 for all three. I agree to buy two more selections at

I iegular Club prices in the coming year -and may cancel my
membership at any time after doing so.

SEND ME THESE 3 CDs FOR ONLY $1.00

My man musical interest is (check one):
(Butt may always choose from any category)

Mr.
Mrs.
Miss

Prim First Name

ROCK/POP CLASSICAL

Innial lost Name

Address

City

State -

Do you have a VCR? (Check one.)  Yes  No
Do you have a credit card? (Check one.) O Yes No

ADVANCE BONUS OFFER: Also send me
o fourth CD right now at the super low price
of lust $695, which will be billed to me.

Zip
437/F87

Selections with two numbers contain 2 CDs and count as 2 -so write in both numbers. © 1987 Columbia House
rhrs olla, is nora,aloble .n APO FPO Alasko. Howo, Puerro R ro. Please wore for dero,ls of alternare offer

tIp u}^ r JQ L
Canodoo,e:,demswube ser ,ced from Toro oto. EG8/C2

CBS COI PACT DLSC CLUB: l l i Haute, 1 i 4 811
Note We reserve the right to reject any application

or cancelan membership. EG9/c31



SPECTRUM
IVAN BERGER

BEST OF BOOTH WORLDS

Risks and Records
When I was a kid, choosing a

record was less agonizing than it is
today. You could walk into a record
store, pick out a disc, and audition it
in a little booth before buying. By the
time I got an allowance, though, the
listening booths had disappeared.
The then -new LPs and 45s scratched
easily, and buyers wanted factory -
fresh records in sealed jackets.

This didn't deter me too much. The
prices of the new vinyl discs were
considerably less than those of the
78s they replaced, low enough so
that I didn't mind taking an occasional
flyer on a record I hadn't heard but
which looked interesting.

With CDs, I'm more reluctant to
take chances. Prices are beginning to
drop, yet most of the CDs in the
stores still cost about twice what LPs
do. And I feel railroaded by the still -
limited selections available. Much of
what I want is not available on
Compact Disc yet-either not at all, or
not by performers I've learned to trust
on that particular music.

Reviews are some help, but what I
really want is the chance to hear at
least some snatches from each disc
before I buy. As a result, most of the
CDs I do buy are reissues of LPs I've
loved to death-and even some of
these are sonic disappointments.

Buying CDs need not be such a
gamble. Compact Discs don't wear
down from use, and any audible
damage will probably be visible as
well. So a few record stores are once
again letting customers listen to discs
before buying. The old listening
booths of my 78 -rpm childhood have
been done in by the high cost of
commercial real estate and the high

quality of modern headphones, which
provide better listening in less space.

The stores with listening facilities
I've heard of so far are Compact Disc
Warehouse in Huntington Beach, Cal.,
and Waterloo Records in Austin, Tex.
Each has its own approach. Compact
Disc Warehouse has a battery of five,
60 -disc jukebox -style players hooked
up for headphone listening. The store
also sells used CDs for $8.99 each,
and that stock is available for
listening as well. New CDs not in the
300 -disc jukebox system cannot be
auditioned, however, because of the
difficulty of removing them from their
theftproof packages and the near
impossibility of restoring the
packaging after play.

Waterloo Records takes a less
limited approach. They'll not only
open and play anything they have in
stock but will even let customers
audition CDs at home and exchange
them if not satisfied. Because
Waterloo keeps its CDs under glass,
theftproof packages are not required.
Therefore, repackaging is no
problem.

"Our policy sells records," says co-
owner Louis Karp. "About 60% to
70% of the people who listen in the
store buy the discs they've
auditioned. They're usually pretty
close to deciding on a disc by the
time they listen to it-they just want to
make sure. And we get very few
discs returned.

"We have a lot of music that people
will never get to hear on the radio.
Letting people hear before they buy
encourages them to take chances on
new material. I don't know why every
record store doesn't do this."

Amen, Mr. Karp. Amen.

Sub System
Urbanites don't hold garage sales

unless they're moving. Since I have
no plans to move, I tend to squirrel
away odd bits of unused audio
equipment-power amps and
gadgets, mostly-against the day I
may have use for them again. My wife
quietly wonders if such days will ever
come, but just recently one did.

I wanted music in the bedroom I
use as a home office, so I set up a
first -generation CD player and a pair
of small powered speakers back
there. The system sounded fine (not
as good as my main system, of
course), but it lacked two useful
features-a master volume control
(each speaker has its own control)
and a second input for my portable
cassette player.

So I dug way back into my closet
and came up with AR's SRC remote
control system, which has both a tape
monitor and a master volume control.

I feel a little silly using a wireless
remote to span the 2 feet between my
chair and the equipment, but it does
the job.

White Black Box
During a concert at New York's

Weill (formerly Carnegie) Recital Hall,
I noted something I hadn't seen at
previous concerts: Two white, flat
boxes were mounted on gimbals from
pipe stands which projected from
points high on the stage's side walls.
Each box was about 12 inches high,
18 inches wide, and 3 inches thick.
Ventilation slots were cut into the
narrow sides of the box, and the large
face, which was tilted down towards
the audience, had a gridwork of holes
about 3/6 inch in diameter. A black
cable snaked from each box to a
plug in the wall, hard by the base of
one of the pipe stands.

It looked like a piece of audio
equipment (perhaps the cable and
plug tipped me off to that), but I had
no idea just what it might be. The
boxes were too small to be speakers
and too thick to be backup plates for
PZM or similar microphones. When
the concert ended, I asked a
stagehand. He told me they were
infrared transmitters which allow the
use of infrared -sensitive headphones
by hard -of -hearing concertgoers.
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ConsolithteYo
How the world's

most powerful receiver
can provide the

benefits of audiophile
separates in a

single, remote control
component.

Never before has so much clean power, pure sound

and unique technology been available at the touch of

a remote control button.

The Carver Receiver 2000, at your
service. In a single, exquisitely -styled component,
we've engineered three of the most significant contri-

butions ever made to audio technology.

A 200 watt RMS per channel Magnetic Field Power

Amplifier.

A Sonic Hologram Generator for a three-dimen-
sional sound experience.

An Asymmetrical Charge -Coupled FM Stereo Detec-

tor in the tuner section for the cleanest, most noise -

free reception possible... plus AM STEREO.

Plus a low -noise high definition preamplifier and

surround sound processor so you can create a true
home theater experience.

Everything necessary for music
enjoyment. Settle back in your chair and pick up
the compact Receiver 2000 wireless remote control.

Touch the POWER button. Two hundred watts

RMS per channel spring to life. More than any other
receiver offered today. The kind of power needed to

deliver Compact Discs' incredible dynamic range with

the impact and clarity it deserves.

But you're in the mood for a record. Touch one of

the four source buttons to select PHONO. As the record

comes to life, you realize that it would be a superb

candidate for Sonic Holography. Another touch of the



urPower Base.
remote control and you're suddenly in the midst of the

performers, a part of the musical experience.
Suddenly, the phone rings. You reduce the volume

easily without leaving your chair and take the call.

Later on, you select a favorite FM station from the

twelve presets while you catch up on your reading.

The sound is hiss -free, even when the station is far

away. A great oldie comes on and you use the Receiver

2000's remote to turn it up and rattle the windows for

a moment the way you always wished you could when

that song first came out.
In the evening, it's movie time. The Receiver 2000

becomes your gateway to high impact surround sound

that rivals any Dolby -equipped theater. Starships cruise

through your living room. Aliens prowl behind the

couch. Laser battles erupt over your coffee table.

All controlled from the comfort of your chair.

A wealth ofusefulfeatures. From the
silky feel of the large, easy -to -use knobs, to the

switched and unswitched power sockets on the
Receiver 2000's hack, you'll find that no detail has

been overlooked. Even if it didn't have three of Bob

Carvers major innovations tucked inside it, the
Receiver 2000 would be one of the finest receivers

you could own.

It has inputs for phono, Compact Disc player and
even video sound sources. It allows 2-1 and 1-2 dub-

bing through dual tape deck inputs and outputs, and

selection of two sets of speakers or a combination.
Precision, defeatable tone controls are provided for

bass, treble and midrange, as well as a preset "loud-

ness" equalization curve for acoustic compensation

during low level listening.

The bright digital readout and signal strength LEDs

are only a hint of the high quality quartz synthesized

FM section and AM stereo circuitry within. Choose

from six FM and six AM station presets, tune man-

ually or use the Receiver 2000's automatic station
search feature.

Ample Power for Digital. Even before
Compact Disc players, clipping distortion caused by

lack of amplifier power has been the critical listener's

enemy. Speakers create music by generating magnetic

fields inside their voice coils. A drum beat sounds on a

record; energy flows to your speakers; the speakers

push the air. In the case of low bass notes, this means

having enough power to resonate the entire cubic
volume of your listening room thirty times per second!

The sad fact is, few receivers have the technical
capabilities to provide the amount of power needed to

complete instantaneous music transient waveforms.

Before Bob Carver invented the Magnetic Field

Power Amplifier, the only way to get enough power to

completely eliminate clipping distortion was to give

up owning a receiver and buy a traditional power

amplifier and put up with its hulk, heat and expense.

The Carver Receiver 2000 uses a better way. An afford-

able method of delivering the power speakers need
without thermal waste, bulk and distortion. Our Mag-

netic Field Power Amplifier design is elegant, effective

and fully described in the 32 -page brochure we'll be

glad to send you.

The finest receiver FM section. The
Carver FM Stereo Receiver 2000 employs Asymmetri-

cal Charge -Coupled Detector technology which makes

FM sound as good as other stereo sound sources. Free

of background hiss, click and pops, picket fencing and

other multipath interference annoyances which dis-
turb FM enjoyment.

Or, in the words of Audio Magazine's Len Feldman,

'The significance ofits design can only befulty
appreciated by tuning the weakest, most unaccept-

Wilk_ea PO Box 1237, Lynnwood, WA 98046

able stereo signal you can find, then pushing those
two magic buttons. Separation is still there; only the

background noise has been diminished, and with it,

much of the sibilance and htssy edginess so charac-
teristic ofmultipath interference."

13-ue realism with Sonic Holography.
In a live setting, sound approaches from all sides, not

just head on the way it does from stereo speakers.

Sonic Holography uncovers critical timing and phase

information that exists in your and CD's records, but

has been inaudible with normal stereo components.

Through the Carver 2000, this information emerges

in three-dimensional space around you, pinpointing

the precise location of instruments and vocals.
You don't need a trained ear to notice the differ-

ence. Suddenly the listening field extends wider, higher

and deeper than your speakers, literally immersing

you in the performance.

The best ofeverything in one compact
component. There has never been a more com-
plete method of enjoying music than the Carver
Receiver 2000. Occupying just over two square feet of

shelf space, it gives you the power, the tuning ability

and the miracle of Sonic Holography that can bring

any music or video source to vibrant life. Audition it at

your Carver dealer. And then shift the balance of power

to your stereo system soon.

Power: 200 waits RIMS per channel
into 8 ohms. 20-20kHz with no more

than 0.15% THD.

POWERFUL MUSICAL ACCURATE

Enter No. 8 on Reader Serv.ce Card Distributed in Canada by teevoluttonctxídog



DIGITAL C -MO
CONTROL CENTER
PREAMPLIFIER

Soundcraftsmen introduces the all new PRO -CONTROL
FOUR, featuring digital CMOS switching. Soundcraftsmen's
new switching technique provides the utmost in versatility
plus the least distortion and noise. This NEW digital elec-
tronic switching completely eliminates the signal distortion
and noise that is caused by mechanical switching_ The PRO -
CONTROL FOUR is the most flexible, simple to operate, con-
trol center/preamplifier ever designed.

A special "direct" mode bypasses both tone controls, as
well as all signal processing circuitry, to create the ultimate
pure signal path, a "straight wire with gain" Our exclusive
"Auto -Bridging" circuit provides all the necessary processing
for mono -bridging of two stereo amplifiers, tripling the output
power.

MP-COW:K 
C̀AIM
 Ju  III  __w_

_
11115 EOM

Five tape monitor circuits for audio tape decks and/or
VCR's provide the highest degree of recording/dubbing flexi-
bility to be found anywhere. Three additional inputs are pro-
vided for compact disc player, tuner and phonograph. Two
more loops are provided for signal processors, (such as
equalizer, noise reduction, range expander, etc.) and may be
individually switched into the signal monitoring path and/'or
recording path.

STEP UP to a new "high" in audio reproduction with the
PROCONTROL FOUR, our technologically advanced digital
CMOS control center and discrete phono preamplifier!

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW
However, many additional Dealers-too numerous to list here-are located throughout the U.S. with many models on display.. If no
dealer is shown near you, or you encounter aiy difficulty, please phone us at 714-556-6191, ask for our "DeaMr Locator Operator:'

ALASKA
Wrangell
WRANGELL DRUG
ARIZONA
Glendale
DIG STEREO
Yuma
WAREHOUSE STEPEO

NO. CALIFORNIA
Checo
GAG STEREO

Goncdrd
SOUND DISTINCTION

Goleta
HOUSE OF AUDIO

Mihpcas
AMERICAN VIDEO CENTER

Sacramento
LISTEN HERE
WORLD ELECTRONICS

San Francisco
AUDIO VIDEO CENTER
USTERING POST

San Jose
L.Zp. ,PREMIUMS

L
CALIFORNIA

cerrlos
FEOCO (MEMBERS ONLY)

Costa Mesa
ATLANTIC MBS17,
PEDCO (MEMBERS ONLY)

Goleta
HOUSE OF AUDIO

-011ywood
AMETRON
SPEARER REPAIR

OF CALIFORNIA

Los Angeles
FEDCO (MEMBERS ONLY)
BEL -AS CAMERA
Mission Cielo
VIDEO LASER
Montebello
SML, INC.
Nrwpot Beach
ATLANTIC MUSIC

Catar o
FEDCO' (MEMBERS CNLYI

Orange
FIDELTY SOUND
Pasadena
FEDCO (MEMBERS ONLY,

San Be:mardind
FBOCO (MEMBERS ONL),

San Diego
FEDCO (MEMBERS ONLY)
Santa Ana
FIDELITY SOUND

Torrance
SOUNGEYE
Van Nuys
FEDCO (MEMBERS ONLY)

Westminster
MANCHESTER MUSIC

Whinier
N. FI HAVEN

COLORADO
olorado Springs

'HE SOUND SHOP
Menv^r
WAXMAND
CONNECTICUT
Bristcl
TUNXIS ELECTRONICS
Danbury
CARSTON STUOCS
Newington
TUNXIS ELECTRONICS

Waterbu ry
TUNXIS ELECTRONICS

West Hartford
TUNXIS ELECTRONICS

FLORIDA
Clearwater
DALTON AUDIO VIDEO
Fog Lauderdale
SPEAKER WAREHOJSE

Fort RMBO
GSPEyorsARAGE

Fort Walton Beach
AUDIO INTERNATIONAL

H] lywood a- Hialeah
SPEAKER WAREHOUSE

Lakeland
TIE SOUND FACTORY
Meters ne
AUDIO, MART

Morin Island
AUDIO MART ELECTRONICS

Miami
AUDIO PLUS

A MIRAGE
LAS FABRICAS
MIAMI HI FI CENTER
'eagles
STEREO GARAGE

Oriandc
AUDIO MART ELECTRONICS
MARKETPLACE ELECTRONICS

St Augustine
AUDIÓ DESIGNS
Sr Petersburg
THE MUSIC SHOP
West Palm Beach
SOUND' SHACK

GEORGIA
Augusta
THE STEREO SHOP

Werner Robbins
WORLD HIFI
HAWAII
Nile
YAFUSO T.V. APPLIANCE

Honolulu
VIDEO UFE

L -hue, Kauai
JACK MDR ELECTRONICS
Wakoku. Maui
ADRIAN'S ELECTRONICS

IDAHO
Idaho Falls.

PHASE 4 STEREO

ILUNOIS
Chicago
MARTROY ELECTRONICS
MUSICRAFT

Dekalb
AUDIO PLUS

Gurnee
OPUS EQUIPMENT
Peoria
ELECTRONICS DIVEHSIFIRO

Oumeyy

MERKEL'S

Springfield
REEL TO REAL DESIGNS

INDIANA
Anderson
ANDERSON ELECTRONICS.

Hammond
RAR AUDIO EXCHANGE

Kokomo
SOUND EXFO

Michigan City
AUDIO CON TECTION

New Haven
HJS SOUND
South Bend
TWILIGHT ZJNE

West Lafayette
VON'S ELECTRONICS

l aver purl
GRIGG'S MUSIC
Mapleton
BRENNERS

KANSAS
Overland Par:
AUDIO ELECTRONICS

Salina
DEL'S TV

Wichita
AUDIO PLUS

KENTUCKY
Florence
A SOLID GOLD SOUND
Louisville
NI -FIDELITY, 'NC

LOUISIANA
Covington
NORTHSHORI AUDIO

Lake Charles
SIGNS & SOUND
ENT. CENTER

New Orleans
SOUTHERN RADIO SUPPLY
TULARE STEREO
MARYLAND
Annapolis
MID SHIPMEN'S STORE
Baltiniore
STANSBURY STEREO

Frederick
THE ELECTRONIC SHOP

Gaithersburg,
AUDIO BUD
Owings MilL
UGHTING LZPERENCES
MASSACHUSETTS
Unston
ENCORE AUDIO

Dartmouth
MIKE ROSE ENT.

Sunderland
SCIENTIFICSTEREO

MICHIGAN
Burton
STEREO VILUADE

Detroit
PECAR ELE0-R3NICS
Grand Rapids
ELECTRONIC SOUND EQUIPMENT

Livonia
CARTEL DISTRI3UTING
Marquette
AMERICAN TV

MINNESOTA
buluth
TEAM ELECTRONICS

Litchfield
QUALITY STEREO

MISSISSIPPI
Gulfport
TIPPIT'S MUSIC

MISSOURI
Chesterfied/St Louis
INSTANT REPLAY
Kansas City
SOUND DYNAMICS'.

NEBRASKA
Lincoln
LIGHT A SOUPDS =ANTASIr
NEW HAMPSHIRE
New London
NORTH STAR ELECTRONIS

NEW JERSEY, SO.
Cherry Hill
WIDE WORLD ELECTRONICS

Wild wood
SEASHORE STEREO)

NEW YORK CITY
NORTHERN N.J.
All stores of
CRAZY EDGE
Belmar. NJ
SOUND SYSTMIS
Bloomfield. NJ
SOUND REPRO]ICTION

Boundbrook. (Li

PRANZATELUS STEREO
Bronx, NY
DRONER ENTERPRISES

Bronx, NY
VICMARR STEREO,

Brooklyn. NY
MAGNA ELECTRONICS

Hawthorne NJ
THE. SPEAKERMAN

Kinnebn
SAMOANS ELECTRONICS
Little Falls, NJ
DRUCKERS

Morristown. NJ
DRUCKERS

Newark. NJ
MEG RADIO CORP.
New York, NY
CANAL HI FI
CRAZY EDDIE
LEONARD RADIO
SAS AUDIO
STEREO PLAZA
THE LAST DETAIL
VICMARR STEREO
Staten Island, NY
CLONE AUDIO

Whippany, NJ
PRINCE RANGE

Woodbridge NJ
DRUCKER

Glen Cove NY
ISLAND AUDI)
Woodside. NY
LEONARD RADIO

NEW YORK
-UPSTATE
Flensburg
GREAT NORTHERN STEREO

Syracuse
MORRIS ELECTRONICS
SUPERIOR SOUND

Watertown
HAPPY EAR STEREO

NORTH CAROLINA
Fayetteville
OUAUTY SOUND
Greensboro
High Point.
Winston-Salem,
AUDIO -VIDEO CONCEPTS

Goldsboro
PRO SOUND
Hendersonville
PRO SOUND A ELECTRONICS

Hickory
MC LAUGHLINS TV
Raleigh
CREATIVE ACOUSTICS

Shelby
SOUND ADVISE
Wilmington
JUST CD',

oNdman
ELECTRONICS LTD.

Bowling Green
HART AUDIO

Canton
METRODYNE

Cleveland
B&B APPLIANCE
OHIO SOUND
Lima
HART AUggDM

MB APP Up10E
Parma
DESIERO ENE.

Warren
ELECTRONICS LID.

OKLAHOMA
Oklahoma City
JOHNSON TWA SOUND
OREGON
tugene
BRADFORD'S RICH FIDELITY
Klamath Falls
HIGH COUNTRY RECORDS

PENNSYLVANIA
Bloomsburg
WEBBER'S P90 AUDIO
Chambesbur
SUNRIS ELTRONICS
Hermitage
CUSTOM SOUND CO.
Mc CoospurI
HI FI CENTER
Philadelphia
RADIO 437
SOUND DE MARKET
SOUND SERVICE
Pittshuren
AUDIO JUNCTION

Reading,.

Shillingtcn
PHOENIX HI PI
Sharon
ELECTRONICS LTD.

Willow Grove
SOUNDER

PUERTO RICO
Santurce
R. F. ELECTRCNICS

OUTN CAROLINA
olombia,

NORTON STEREO

Greenville
DON JONES STEREO

Myrtle Beach

IMPACT AUDIO

Newberryy
THE ELEDTRONIC SHOP
Spartanburg
DON JONES CUSTOM STEREO

TENNESSEE
Nashville
AUDIO S"STEMS

AI
Arlingtongt on
BOUND IDEA
Beaumont
BROCK AJOS

CJrnus Chris;:
SOUND VIBRATIONS

E. Paso
SOUND ROOM
For. Worth
SOUND IDEA
Houston
HOME ENTEFTANMENT
Hurst
SOUND IDEA

-redo
JETT SALES

Midland
FOLDER'S ENTERTAINMENT

San Antonio
CCRI ELECTRONICS

UTAH
Bw3l
INKBEY'S

Mkivale
HALEY'S
Sad ..ake City
SKIERS
St George
ARROW AUDIO
VERMONR
Bretheboro
SCIENTIFIC STEREO
VIRGIN ISLANDS
Ct Thomas. WS and
Britisn Virgin (lards
ELECTRONICS IUNLIMITED

VIRGINIA
Arlinclon
LERMA AUDIO)
Fats Church
AUDIO BUYS

Richmond
GARY'S

Washington. 0
VENUS STEREO

WASHINGTON
Olympia
OISCO ELECTRONICS

Spoeane
MILLMAN'S STEREO
Yakima
STEREO FIRST

WEST VIRGINIA
Morgantown
THE SOUND POST
Prnce+on
THE SOUND POST

W ISCONSEN.
Appinto11
AMERICAN TV

Glendale
SOUROSTASE

Madison
AMERICAN TV

Osnkrsh
AUDIO PLUS

ShebENE'Soygan

CAGMERA A SOUND
Waukesha
AMERICAN TV

2200 So. riltYey. Santa Ana. CaMorna 92705 U.S.A.ITekOfiotle (714) 5566191IU.S Telex/TN3 915595-2524 International Telex: 914595-25241Answerbad( Code SNDCRFTSMN SSA



 YES, send me a one-year subscription
for $9.97-half off the full one-year
subscription rate.

 I prefer a two-year subscription for $19.94.

 Make that a three-year subscription for $29.91.

 Payment Enclosed  Bill Me

Name
(Please Print)

Address

City

State Zip

Please allow 30 to 60 days for delivery of first issue. Orders outside
the U.S. add $6 per year for postage. Payment in U.S. funds must
accompany foreign orders. The full one-year subscription price
is $19.94.

 YES, send me a one-year subscription
for $9.97-half off the full one-year
subscription rate.

 I prefer a two-year subscription for $19.94.

 Make that a three-year subscription for $29.91.

 Payment Enclosed  Bill Me

Name
(Please Print)

Address

City

State Zip

Please allow 30 to 60 days for delivery of first issue. Orders outside
the U.S. add $6 per year for postage. Payment in U.S. funds must
accompany foreign orders. The full one-year subscription price
is $19.94.
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YOU MUST SEE AND HEAR THE NEW

FIER

OUR 19 INCH
RACK -MOUNT pro-
fessional quality
separates offer you
many choices of the fin-
est American quality sepa-
rate components, to add to
your present system, or to
start a new system. From
410 -watt amplifiers at $499, to
our $1.399 Pro Power Eight,
incredibly powerful at 900 watts
RMS per channel into 2 ohms,
and over 3.000 watts of
instantaneous peak reserve
power into 2 ohms!
Plus a selection of 4 Preamp Control C
5 Signal Processors, and a 16 -station pre

 155

.."7.111111.1.

s..4,,v,.,

THE NEW "PRO -POWER FOUR" MOSFET AMPL

A "BEST -BUY" POWER STEP-UP FOR ANY FINE SYSTEM...
HERE ARE A FEW REASONS "WHY"
REASON iw: It is E,aarteed to improve and enh3rce your present
receiver or Irregrattd Amplifier, w'th our $39.00 Pcwer Coupler, the
PC1. It ens Dies yor. to pug in any Soundcraftsnei Amplifier to your
existing st=_reo sys-ern, whether Receiver, or Imegrated Amplifier.
REASON z2: High Current where it's really neeWed. 50 Amps per
channel araikble far insrantaneoua peak output c3rability of 2500
watts per : h.3.rnel.
REASON .3. Pure tube -like sound ..smooth, clean, no "edginess,"
through the superb-and costly-MOSFET fully -roe plementary power
output stages So pure it out -performs even the. `esoteric," "price -no -
object" arp,iriers!

FREE!

REASON is* The Pro -Power Four iI an ideal -main component" for
up-yrad'ng-or starting-a High Powered stereo system. It is capable
of fully reproducing with distortion -free, spine -chilling sonic clarity,
all of tl-e demandingly high dynamo peaks inherent in the new
Ccnpact Discs avd Hi -Fi VCR's.
REASON J& Distortion -free performance. typically <0.02% THD and
IMG, wrtn TIN unmeasurable. Continuous FTC total power of 410
wads a! 8 ohms, 2.Hz to 20kHz. 2)5 watts channel.
REASON kE: Speaker System switching, 1, 2, or both... plus the High
Current low impedance power reqúred to drive Multiple Speaker
Hookucs in addi'io. to Systems 1 and 2.

16 -PAGE, FULL -LINE, FULL -COLOR BROCNU4E, AND $19.9f SYSTEM -EVALUATION KIT: 1-
12" LP Spectrum Analysis Text Reccrc, 2 -sets of Computone Charts, 1 -Connector Cable for
oonparisoe test, 1 -instruction Wider for use with your present stereo system. JUST WRITE TO
US OR CIRCLE READER SERVICE CARD fog FREE SPECIAL OFFER DETAILS.

Enter No. 30 on Reader Sery ce Card



AUDIO ETC
EDWARD TATNALL CANBY

PROMISING PROGENY

There's no great rush at the mo-
ment toward surround sound for
music in the home-the kind of

audio that doesn't have pictures and
isn't on wheels. Still, all sorts of signs
say that we will have it (in due time)
when a few things ripen sufficiently.
Notably, of course, the digital ap-
proach. Fortuitously, that gives me a
chance to sketch in a bit of back-
ground (avoiding staggering amounts
of technicalities) that might help the
consumer to think ahead, and maybe
even the manufacturer too.

My retrospective look at quadra-
phonic sound of the 1970s in the April
and May issues of Audio was deliber-
ately confined to the sound we then
knew, minus even the thought of a vid-
eo picture and mainly concentrated in
the classical area, including the stan-
dard demo warhorses. Now things are
different. Surround sound, returning to
our homes, comes through the back
door, en route from the movies. Where
does it go? Not, you may be sure, to
the music room. It heads straight for
the nearest VCR, and what used to be
the living room "concert hall" is now
mostly a mini -theater. This is indeed a
brave new world (sometimes), full of

varied entertainment. Music listening,
shall I say, tends to take a back seat.
Or a front seat when it's on wheels.

Believe me, non -picture music-the
standard living room audio that has
sustained us through 40 years of hi-fi-
is going to persist, video or no video. It
still has huge resources to offer, as
witness the extraordinary success of
the still -expensive CD even before
price levelling. (Not a video in a car-
load of CDs, if you remember the fa-
mous ad.) But at this moment the great
Public is interested in what's new,
which means anything with a picture
attached, whatever the video format
might be. It doesn't much matter
whether it is Cultural Uplift or TV
Wasteland, as long as you can look at
it and hear the sound.

But surround sound is a catchy
thing, and, as I have said before, we
now know a lot more about the ways it
can work for our ears. It will find its way
back into classical and other music
before too long, and we'll handle it far
more knowledgeably than in quadra-
phonic days, both in the listening and
in the technical know-how. So gather
ye videos while ye may (with Dolby
Surround Sound), and bide your time.

It you will think of things this way,
you will understand a lot about the cur-
rent discussions concerning surround
sound, which, under the Dolby logo,
clearly has the lead in the movie/video
world of commercial entertainment and
an enormous extension into the home
market. As usual, Ray Dolby has his
sensitive forefinger on the Public's
beating pulse. The fact is that the pre-
sent Dolby parameters are elegantly
geared to things as I have just de-
scribed them. To the best of my knowl-
edge, there is no further intention.
Dolby Surround is not for music-at
least not for music that doesn't come
with pictures.

The catch is that you could play your
Beethoven and your Beatles records
and lots more with genuine Dolby Sur-
round Sound, and no pictures at all, if
somebody would obligingly encode a
few recordings for you. (This is assum-
ing you have the extra gear for sur-
round sound.) Who's to stop you? But
the problem is that none of the three Bs
(or four, if you count The Beatles)
comes under the Dolby guarantee. So
yours is the risk-not legal, but merely
that you may achieve something less
than surround perfection in your classi-
cal music (or any other type). What
more should you expect? We're in the
movies now. We're into video. We take
our surround from those sources.
Dolby is impeccably right!

What we need-now-for music is
one surround system, as a beginning,
with no ifs or buts, no alternatives, no
complications beyond the basics.
Please-not another quadraphonic
mess! One step at a time, and each an
absolutely clear one.

Beyond my somewhat simplified lan-
guage is an ocean of complication.
Over the years, as some know, the
earlier matrix way of encoding numer-
ous sound channels into our basic two
has been busily developed in a dozen
directions, Dolby being only one-if
the first to emerge at top level. But
there are also other possibilities, much
more advanced and much more versa-
tile, in the digital area. They could
compete very meanly with Dolby for a
general music surround-that is, if the
present Dolby Surround were to be
promoted as all-purpose. So Ray
Dolby, I would say, is extremely wise to
stay out of those potentially larger mar-
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F UNIFIER
Today's modern home enter-

tainment systems consist of an
audio receiver, CD player, cas-
set'e tape deck, turntable, MTS
television with cable TV access,
and VCR or Laserdisc player, all
of which operate with their
own remote controls. Unfor-
turately, this creates a serious
problem. What do you do with
all the different remotes?

Introducing "The Unifier;
On<yo's RC-AV1 Universal Pro-
grammable Remote that puts
an e.nd to all of this clutter and
co -fusion forever!

The RC-AV1's comprehensive
and complete learning

CONTROLS
EVERYTHING.

PRESS MATCHING FUNCTION KEIT

INPUT AGAIN

FUNCTION LEARNED/ SENDING

LEARNING RELEASE

ERROR BATTERY LOW

AUDIO VIDEO AUX-1 I /-

EQUIP.
POWER

5 b
PHONO

PLAY/F:EJECr

k'UY/LK

.4 DOWN VO_ UP!

AMP 'TV
MUTING

VIULU

TUNEE TAPE -1

4

VDP TAPE -2`d

/ u .,
TUNER

DOWN PRESET UP

IU UUYY V C-i u _.

TAPE / VCR
 REC II PAUSE  PLAY

ONKYO RC-AV1M

UNIVERSAL PROGRAMMABLE REMOTE

Artistry in Sou/.d

capabilities allow it to replace
every infrared remote on the
market. Regardless of maker.
Regardless of brand.

The heart of "The Unifier"
is an on board microcomputer
that reads cnd copies all the
functions of other remotes,
eliminating inter -brand incom-
patibility forever. Over 100
functions can be stored into
audio, video, and auxiliary
modes, and it's as easy to pro-
gram as pressing the mctching
function buttons.

The real marriage of audio
and video equipment has
arrived with "The Unifier",
the Onkyo RC-AV1 Universal
Remote. See your Onkyo
dealer or write for full details.

)NF'
200 Williams Drive, Ramsey, N.J. 07446.201-825-7950

Enter No to on Reader Service Card



Should Dolby improve his
analog surround for home
listening, with digital
surround only inches
away? No reason to do so.

kets. He is into home video surround,
licensing decoding circuitry for equip-
ment used in playing videocassettes
whose soundtracks carry Dolby en-
coding. Home video, period. I think
that's plenty. You could run a dozen
conglomerates on this much business
potential alone.

Digital surround does indeed loom
and may arrive very soon. I've had
material on hand for some time, for
example, concerning a system rather
bravely named Colossus, perhaps to
match the clout of that hallowed name
Dolby. It looks good. This system is
already projected in numerous formats
for pro and consumer four -channel
surround recording. No details here,
but not only is it all -digital, it (a) is video
based; (b) has discrete channels, four
for consumer use and as many as 32
for the pros, and (c) seems to be infi-
nitely compatible with everything-via
the usual no -loss transference from
one digital format to another.

The first recording for the Colossus
system (the consumer version) was
made at a championship air race-not
exactly classical music. But this may
have been because Colossus was as-
sociated for a time with that familiar
audio outfit, Mobile Fidelity Sound
Lab, which began, many years ago,
with superb LP recordings of railroad
and trolley sound effects. Sound ef-
fects, you'll note, are very useful in

movies and video. But, aside from the
"1812 Overture," they don't occupy
much space in home music.

Ah, but wait. Being digital, the Colos-
sus system is easily adaptable to the
type of digital data stream used for
Compact Discs. So can we have CDs
with digital surround sound via the Co-
lossus system? Definitely. And dis-
cretely. DATs (Digital Audio Tapes)
too, if and when.

Look a bit further and you will see
why Ray Dolby is playing his potent
cards with extreme finesse. Other
news is that Telarc, that familiar super-
nova of the record biz-the first in the
States to record all -digital and the ar-
dent promoter of the classical spectac-
ular-has already acquired a Colossus
unit, with its discrete four -channel for-
mat, for recording on CD. No record-
ings as yet announced, but you can be
sure they won't be of jet planes. More
likely the "1812 Overture." But keep in

mind that there might be Beethoven, or
a Brandenburg Concerto, or even a
string quartet. All this, if we have pa-
tience. It'll be a while.

I could go on and on about the enor-
mous advantages of a digital ap-
proach to surround sound, given
enough time for careful development
toward the end, or ends, that are envi-
sioned. Let's say only that, aside from
noiseless sound quality, there is that
near -infinite capacity for transference
(what used to be called copying), but
now without loss. Digital audio trans-
fers itself in any direction as new sys-
tems may require; it does not become
obsolete, it just adapts and lives on.
There is also digital's enormous ca-
pacity for information, its extra room for
even more info than we will need. That
in itself is a mortal challenge to any
analog surround -sound system for the
consumer.

These implications, and plenty more,
are certainly understood by Dolby,
whose present Surround Sound is not
digital, just a typically ingenious and
precise version of the long-time matrix
approach. Precise, again, for its pre-
sent use. But not for a wider purpose,
in competition with digital.

The genius of Ray Dolby is his daz-
zling ability to choose the right param-
eters, not only at the exact right mo-
ment but for a future longer than any-
one might believe. Dolby has provided
the very best bandages for the disabil-
ities inherent in analog audio, which
over the years has surely been more
triumphant because of him. Dolby ban-
dages-signal processings-persist
where others fade, not always for rea-
sons of profit and loss. The others may
work even better than Dolby, but they
don't hit the nail on the nose. Who but
Dolby could have set down, in the ear-
ly 1960s, the Dolby A noise -suppres-
sion parameters that have survived
through nearly a quarter -century right
up to the digital present? The same for
Dolby B when NR moved into the home
area, and later for the Dolby C exten-
sion of the B.

Now, Dolby SR is probably the final
segment in this line, almost a stunt in
the face of digital, with professional
specifications that can exceed those of
present digital sound. This system may
be analog, but I'll bet it will sell. Be-
sides, it's beautiful.

Ray Dolby's contributions have an
elegance of design like that of the Par-
thenon and the Taj Mahal, without the
weight. This includes Dolby Surround
despite that system's curiously nega-
tive quality: Its precise tailoring for one
immediate purpose and no other.

Yes, there is considerable protest
now from those who think that Dolby
for home video is not quite the thing for
home Beethoven; they are urging a
Dolby modification or alternative, for
better results. Yes, it could be done.
We have that from Peter Scheiber him-
self, who holds the basic matrix pat-
ents from which Dolby operates. There
is the leeway. You will find the
Scheiber reasoning in the final issue
(October/November 1986) of a feisty
little mag called MultiChannelSound
(or MCS Review), which had been
coming from one Larry Clifton (Box 19,
Capron, Va. 23829) ever since qua-
draphony waned. In that excellent is-
sue there is also a spirited technical
report on Dolby's inadequacies for mu-
sic surround both in the theater and
the home, among them the notorious
mono that goes to the rear speakers. I
agree with both accounts. I could
imagine a simple alternative built into
the Dolby system, with a switch
marked "Video" and "Music," like the
pushbutton choices between compet-
ing matrix systems we used to have. It
really would be very simple to de-
sign-and to manufacture.

If you have followed me this far, I

think you can see that this will not hap-
pen-and for good reason. Should
Dolby set himself up at this late date
with an essentially short-lived analog
surround for the special demands of
home listening, with digital-like Co-
lossus-hovering only inches away
and possessing a far greater potential?
Not likely! Dolby is right.

If and when the Dolby people get
into general music surround sound,
you may guess, it will be on a much
grander scale and will have the typical
Dolby permanence and all-over useful-
ness. A new digital dynasty? That
would require, of course, a whole new
Dolby designation. It could well affect
audio, our audio, as greatly as all the
earlier Dolbys put together. We shall
see.

Meanwhile, look at video with Dolby
Surround. It's great. It's for now. A
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BEYOND CONVENTIONAL SYSTEM CONTROL

THE ONKYO TX -84 AND RC-AV1-CapablE of operating any
manufacturer's audio or video components with a
single remote control
Today's audio/video home entertainment systems typically incorporate a oariety of audio and video components, all
operating with their own separate remote controls.

Introducing .... The ONKYO TX-84-the first receiver ever offered with a 'Universal" Programmable Remote Ccntrol that
can operate any wireless remote controlled components from any manufccturer. For total control of the TX -84 and
everything else in your audio/video system, ONKYO introduces the "Unifier"-Universal Programmable Remote Control.
With the RC-AV1, the functions of many brands of infrared remotes can be memorized nto one master unit, eliminating inter
brand remote incompatability forever. The RC-AV1 can be easily programmed to operate over 100 functions, with function
keys conveniently grouped in three modes-audio, video, and auxilia -y. The RC-AV1 "Universal" Remote Contrcl is available
for sale separately or included as an option with the TX -84.

Designed for the audio/video enthusiast, the ONKYO TX -84 offers outstanding soni: performance in addition to full A/V
capability. The TX -84 delivers 60 watts of FTC rated power per channel into 8 ohms with no more than .04% TI -D. Features
such as low impedance drive capability, discrete output stages, Automjtic Precision Reception, and Dynamic Bass Expander
make the TX -84 the equal of any comparable audio -only receiver. Its seven inputs
(5 audio, 2 video) offer total system versatility, while the Stereo Image Expander Artistry In Sound
and Simulated -o can optimize any video or audiosoundtrack.

Together, the TX -84 and RC-AV1M can fore the heart off your audic/viceo
system. Audition them today at your ONKYO dealer!

200 Williams Drive, Ramsey, NJ. 07446
Enter No 19 on Reader Service Card



The finest sounding receivers in the industry...
are available only at the finest retailers:

ALASKA
Pyramid Audio
(9071 272-9111

Audition
(205 871-2187
Southern Sound
(205 350-5801
(205. 350-1582

ARIZONA
Audi. Emporium
(6021881-7121
Smith Electronics
18021445-1020
Sound Advice
(6021955-8800
Warenouse Stereo
(602( 782-9551

ARKANSAS
Stereo One
1501)452-9969

CALIFORNIA
Bana.as Hi Fi
(2091225.2011
Paradyme AudioNideo
(209) 521-1780
Amnon
(213) 462-1200
C. Haesend Ltd.
(213).358-8112
Dimersions in Stereo
(213)542.8521
GNP Showcase
(213) 577-7767
Hollytrorl
(21 31 464-2632
LA Sound & Comm.
1213) 473-9756
Marconi Radio
(213) 240.1090
Reference Audio
Systems
(213)398.4205
Rogersound Labs
(213) 629-7119
Rogersound Labs
(213) 634-9646
Rogersound Labs
(213) 371-2411
Rogersound Labs
(213) 594-9646
Royal Sound
(213) 983-3094
Sated Sound
(2131392-3031
Supervision
(213)652-9510
Century Stereo
(408) 998-7474
Catania Sound
(415)461-1170
Century Stereo
(415) 573.9644
Hermarws
(4151592-9480
Pro Audio Electronics
(415) 654-6630
Sounding Board
(415) 843-7031
Stereo Rus
(415) 861-1044
Stereo Rus
(415)829-3210
Western Audio Imports
(415)494-2552
World o/ Sound
(415) 388-4343
Wake o«Sou d
(415) 929-3101
Desert Stereo
(619(343-1733
Stereo Design
(619) 573.0060
Stereo Unlimited
(619)223-8151
Warehouse Stereo
(619)353.0680
Catania Sound Inc.
(707) 526-7555
The Mush Hut
(707) 462-8417
Audio Exoosure
(714) 242-0742
Audio Today
(714) 891-7575
Executive Sound
(714) 759-1520

Rogerscund Labs
1714) 380-8778
Solid State TV -Audio
17141557-7370
Audio Video Concepts
(705)5411-5778
Cali'. Audio & Video
(305) 687-5799
Gasa Wore Stereo
(.30`1323-83.41
Casa Mbore Stereo
(806) 832-6311
Dexter's Carnes & Hi Fi
(605) 607-2172
trorthricJ a Audio Ctr.
18118 953-1 011 6
Fog.rscund Labs
(8181351-5421
Rogersound Labs
(E 16 886-4600
Rogsrso-aM Labs
(618: 789-6863

(618)8&-28 1

Sound Center
(8181991-2685
Paradyne Electronics
19161481-3900

COL-OR4100
3.--atrop6one Shop
30317411283
Soundings
4303) 75915605
Scundtraik
(3031425.6700
Soundtrack
M03)67111399
Soundtrack
063) 442-36CE
Soundtrack
(303) 755-5401
Soundtrack
(303) 379-9900
Salndtracx
(303)450-5677
Soundtracc
13C3) 7795003
Soundlro..x
(363) 356-1588
Sandbar rx
(7031545109'
Savindtronuc
(303) 574.2900
Tne Sand' Shop
(303)636-8684

CONNECTICUT
keen -ones
(203)638.4877
Carlton Stereo
()7.44-6421
H9 Fi S+eret= House
(203) 866-4742
Hi RI Stereo Howse
(203)6.74-_755
Talks 5 Audio
(233) 777-11750
Limo Muse
(233)755- 3696

DELAWARE
Sound 3Iucto
(302) 67840100
Sound Studio
(302) 731-- 324
Sand Studio
(302) 4'8-9300
FLORIDA
Absolute Sound
(3051629-1630
Audio Advisers
(3051 586-E497
Fox Audio
(305. 267-4335
Sand Design & Eng.
(305 562-7210
Sound PluslVoce
(326. 391-1643
Stereo Ey Design
(305, 232-1512
Stereo Ey Design
(305; 344-3900
Veins Electronics
(3051391-3259
Audio Workshop
(8131743-3868
Cooper For Stereo
(813)527-6363
Maurce Stereo
(81 31.873-1951

Stereo Garage
(813) 775-5900
Behren's Audio Lab
3104) 721-1860

C EORGIA
Fi Buys

X04)266.1694
Stereo City of Georgia
1404)736-0189
Hi Fi Sales & Service
1612)228-0093

HAWAII
Audio Shoppe
(808) 537-1931
Bose Entertainment Ctr.
(338(533-4122
Base Entertainment Ctr.
(338)533-6738
4ito Audio
308)935-7146

11:_INOIS
Audio Enterprises
(312)754-6056
dudio Visions
$312) 980-4946
Columbia Audio -Video
(3'.2)394-4770
Columbia Audio -Video
(3`2)433-6010
Media Room
(7.'2)966-5590
Mils Recording
(.112) 332-4116
Sounds Deluxe
(312) 887-9818
Stereo Systems
(3112)934-5544
Stereo Systems
(3)885-4144
lean Electronics
(312) 658-8600
A.enca's Best Audio
(815) 338-0565
Columbia Audio -Video
(815) 964-4886
Stereo Systems
(615) 741-1350
The Shoppe
(8 t 5)939.4014

INOANA
Audio Radio Specials[.
(2-9)255-6434
Classic Stereo
(2'1( 483-0553
Classic Stereo
(219) 483-0553
C1Essic Stereo
(312) 282-5264
Classic Stereo
(312) 662-9344
Ovation Audio
(3 117) 849-7729
Tan Doher y's Audio
(3' 71848-7503
Alan Audio
(813 332-2192
Audio Connection
(812' 232-1663
Risley Electronics
(812 479-8787
Rind Electronics
(812: 886-9543

IOWA
Spacer Sound Syst.
(310;354-1448
Writs Sight d Sound
(515) 437-4814
Ram Electronics
(7121252-4507

KANSAS
Audio Visions
(3151681-1751
Hayes Audio Elect.
(311792.8139
Hayes Sight & Sound
(316)662-2791
Audi Electronics
(913)381.8585
Nels is
(91312887.2200

KENTUCKY
Aucks Video By Design
(5021 425-3133
Risley Electronics
(502.385-2264

%sléy Electronics
902)821-5620
i;sley Electronics
'9)21443-4444
.Audio Connection
.606) 432-8132
°talon Audio
(6361278-0335
Sight In Sound
(636) 371-4036
Sounds Around Town
(85)6) 528-0566
Sounds Around Town
(8061864-6487

LOUISIANA
Sound Center

(3183387.6044
Stereo & Record Cent
(3' 61861-2666
Stereo & Record Cent.
(3'8 865-6223
MARYLAND
Dowering Ear
(3011 494-8990
Myer-Emco
(3211468-2000
Sound Studio
(3011546-3181

MASSACHUSETTS
Tallla'd Sound
(4 13/ 499-1420
Tb. Music Store
(413) 774-2836
Aeolic Video Environ.
(617)864-8001
Electric Gramophone
(617)443-3703
Emcee Audio
(617)236-4646
HU" Fidelity House
(6171799-9737
Nantucket Sound
(61'1231-3161
Nantucket Sound
(6' i 532-5777
Nantucket Sound
(6- 7) 734-0700
Nanucket Sound
(6.7)'71-4434
Nantucket Sound
(6-2)848.6622
Narcucket Sound
(617) 826-2344
Sound II

(617) 996-5454
The Music Box
(6T7) 235-5100
The Music Forum
(6171343.9393
The Music Forum
(6171E32-0660
The wlaeic Forum
(617. 534-4431
Tro4ey Stereo
(617 484-7847
Audio Concepts Inc
(6131699-8819

MICINGAN
Stem Center
(313;239.9474
Video Alternative
(313)549.3100
Classic Stereo
(6161957-2130
Ctasalc Stereo
(616(381-6049
Langois Stores
(616)733-2528

MINNESOTA
Team Electronics *163
(21E1739-3874
Amalgamated Audio
(507) 286-1328
Amalgamated Audio
(507) 452-1965
Midwest Satellite A & V
(5071 238-2233
Audl3B,r Design
16121 475.1443
Entertainment Designs
(6121 339-8616
Fist Tech
(612 377-9840
First Taal
1612 379-1185
Top Ter:) -

(612 '80.9707

T. Tech
(612) 32C-4817
Tm Tech
(612) 544-7412
Top Tech
(E 2) 636-5147
Too Tech
(6 2)451-1765

MEISISSIPPI
Audio Advantage
(631) 328.4500
Audio Advantage
(6011841-2400
Automotive Audio
(6(1)956-8158
The Sound Circuit
(6_11445-2377
The Sound Circuit
;6;1.638-6033

IIISSOUIg
HIE) Fo Fun
1314) 647-3606
Wight's Sight & Sound
03131855-7208

MONTANA
Scald Pm.
64061449-4945
Sand Pro
(406) 453-4364

NEVADA
t-npod Audio
(702) 731-2000
Impost Audio
(722)731-4918

NEW HAMPSHIRE
Audio Of New England
(&) 225-3313
Amato. Of New England
0)524-1532
Cuomo's
(110L) 993-1904
Soundsato.s
(605) 778-1402

NEW JERSEY
AC Audio Video
(20(1 5261777
Atlantis Stereo
(201 i 390-0780
Elie Audio Video
1201 884-0044
J S Audio
(2X1'.292-2799
Lams Audio
(201 873.6889
Leonard Radio
(201 261-5525
Mbneoulh Stereo
(201:642-6565
Saner Sound
(2311575.8910
Stereo City
(201) 561-5577
The Sounding Board
(2013445-5006
Sou.dworks
1609M75'-1900
Sand Waves
(6091645.1222

NEW MEXICO
The Sound Room
(505- 524-7030

NEW YORK
Audio Exchange
(212' 364-4570
Audis. Exchange
(212 382-7131
AudiekSuhn
(2121 249-4104
Custom Medis Design
(212)389'5916
Music Master'
(2121840.1958
New work Video
(212('554640
Pane Avenue Audio
(212)6655-8102
Audi Exchange
(516)334-7077
Audio Exchange
(516):9,5-2100
Desigatrcn's Stereo
(5161E22-5277
Desigatran's Stereo
(518) 473-4242
The&snd Approach
(516) 83.7620

Sand Insights
:516(536-9160
Audio Sound Systems
15"61783-0938
Greet Northern Stereo
15.1) 561.8909
Chemung Electronics
(807)962.4606
Chemung Electronics
(807)733.5531
Chemung Electronics
(60:)272.2225
Rowe Phan/Video
(71e) 442-8230
Stereo Shop
(716) 442-2879
Stereo Shop
(7110 621-4050
Stereo Shop
(7161424-1820
The Stereo Advantage
(7161632-8038
Clore Audio
(713. 987-2850
Coetnental Sound
(713,, 459-7507
Leonard Radio
(771.31 803-1111
NYC- Media Room
(713:783.2113
Saud On Wheels
(914; 471.9880

NORTH CAROLINA
Auciohaus
(7041256-6911
Mac's N
(7134)437-2494
Anderson Audio
(919(633.3611
Mncnvrave Audio World
(91£)446.1200
Stereo Sound
(919)942.8546
Stares Sound
191%782-4111

OHIO
B 4 3 Appliance
(2161342-5600
B 8 3 Appliance
(210 261-5600
Fa- East Audio
(2`6 264-2161
Ham'wnd Electronics
(2161497.0070
Ctasst Stereo Of Ohio
(419' 228-9422
Sight In Sound
(513 474-4776
Sight h Sound
(513; 931-7601
Sight h Sound
(5131 772-6500
Sightlo Sound
(513)471-5602
Sight h Sound
(513(48-1110
StereoOn Wheels
(513).898-4590
Stereo On Wheels
(51 31 66.4131
Stem., On Wheels
(51.3)253-3113
Hammond Electronics
(614) 237-2504
Hammond Electronics
(614)278-9292
Hammond Electronics
(614) 522-8467

OKLAHOMA
Contemporary Sounds
(405) 755.0796
Scenc Station
(918) 336-2240
The Pnonograph
(918) 665-6363
OREGON
Focus Electronics
(503) 344-3289

Hawthorne Stereo
(503) 234-9375
Shackell's Stereo
(5(13) 476-5282
Sheckell's Stereo
(503) 773-3732
Stereo Plant
(503) 382-9062

PENNSYLVANIA
Sassafras Audio
(215) 776-1941
stakes Audio
(215)527-3656
Sassafras Audio
(215) 357-7400
Sassafras Audio
(215) 884-0292
Sassafras Audio
(2151627-2913
Sassafras Audio
(215(362-2180
Sound Shack
(412) 224-7000
The Listening Eke)
1412) 443-6160
The Listening Post
(41')681-8433
The Listening Rat
141221856-1199
Sandworks
(609) 751-1900
Hi Fi House
(717) 564-7688
Hi F1 House
(717) 737-7775
M & M Stereo Equip.
(7'7)524-9182
Summit Audio -Video
(7" 7) 283.2770

SOUTH CAROUNA
Frawley Electronics
(803 771-7340

SOUTH DAKOTA
Western Stereo
(6051332-5535

TENNESSEE
Hi niHouse
(615 693-4331
Lindsey Ward
(615 331-4434
Nicholson Stereo
(615 327-4312
The Sound Room
(615: 928-9233
New Wave Car Stereo
(9011346-3444
New Wave Car Stereo
(9011668-6711

TEXAS
~rest High Fidelity
(2141528-0575
Hderest High Fidelity
(214)352-9757
Home Entertainment
(214)934-8585
Preston Trails Audio
(214)248-9104
Steve & Record Ctr.
(214)757-3500
Stereo d Record Ctr.
(214)297.1933
Steno d Record Ctr.
(214) 338-9401
Stereo & Record Ctr
(214) 561-7455
Texarkana Audio Ctr.
(214) 793-2866
Audio Video
(409) 696-5719
Brock Audio
(40911132-0276
Bor.'s Audio Video
(5123646-6991
Discovery Audio Video
(5121396-2333
Metes International
(512 727-8933

Showery Stereo
(512) 682-1221
Tape bw, Audio Video
(512) 85'. 92
Groove Audio Video
(713)5222900
Sheffield Audio
(713) 781-1.180
Hi Fee" of Lubbock
(80B1799 -4L507)
Souedoan
(80(3353-9171
Sand Idea
(817) 277-1324
Soundldea
(817134fí4500
Sound Idea
(817. 2844503
The Sound Room
(915 5948201

UTAH
Broadway. Music
(801)355.1-10
Hi Fi Skip
(801) 621-52244
Lynns -v & Stereo
(601) 752-6564

VERMONT
Matrtan Music
(802) 7'5-2308

V1RGIMA
Cantrrporay Sounds
(703)3'1-415
Ear000 FlneAudio
(703) 8865.3199
Excal(b.r
(703)548-3113
Myer-Eorc.
(703)536- 3:10
The Audio :enter
(703) 9E2-8733
Audio E ccha.ge
(804) 262-0438
Digital Sound
(804)424-5850
Sounds LNliir.ited
(804) 752-8717

WASHINGTON
Browr's
(206) 457-4150
Desco Becomes
(206)943-1363
The Sound Authority
(206) 577-0900
Home Entetainment
(2061881-T265

WASHING -ad D.C.
Myer-Emco
(202) 293-9100

WEST VIRGINIA
Pied Piper
(304) 7.33-2730
Pied Peer
1304) 529-33
Flied Piper
(304) 255-0
Stereo Video Unlimited
(304175: 2265
WISCONSIN
General Electronics
(414)964-7663
General Electronics
(414) 281-6651
Gene's Sardifamera
(414)456-2'41
Wisconsie Eectronics
(414)921.5555
Wiscanai. Eectronics
(715) 423-2910

WYOMING
Murphy Sgla F Sound
(3071 682 477
The New Music Box
(307) 7423774

LUXMAN



Ultimate Power.
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With a worldwide reputation for sonic excellence, the new
Luxman Receivers also deliver more power than ever before.

For over 60 years, Luxman audio compo-
nents have been internationally recognized
for their superb sonic quality.

However, the recent introduction of
compact discs with wide dynamics and high -
accuracy loudspeakers with low impedance

ratings has created a need for receivers with
"real" output power.

With the tremendous dynamic power of
the new Luxman receivers, our reputation
for "Ultimate Fidelity" is likely to change to
"Ultimate Power."

A I )ivision of Alpine Electronics of America, Inc. (213) 326-8000

Enter No. 16 on Reader Service Card



BEHIND THE SCENES
BERT WHYTE

THE GENRE GAP

The 1987 Summer Consumer
Electronics Show in Chicago will
be history by the time you read

this. As usual, thousands of audio/vid-
eo dealers will have trudged through
the endless aisles of the main exhibit
hall, cavernous McCormick Place, to
view the glittering new components
produced by hundrecs of manufactur-
ers. For the most part. the products on
display in McCormick Place are mass -
market oriented, designed to sell at
price points palatable to the average
consumer. Generally, the music which
these manufacturers play to demon-
strate their products is of the pop/rock
variety.

In marked contrast to this scene is
the activity at the Americana Congress
Hotel, where a much smaller group of
dealers will have auditioned the
newest state-of-the-art audio compo-
nents from high -end manufacturers. In
this milieu, most manufacturers use
classical music to emphasize the per-
formance capabilities of their pedi-
greed products.

One might well ponder why this situ-
ation exists. Does the preponderance
of classical music it demonstrating
high-priced, high -end audio equip-

ment connote some sort of music
snobbery or elitism? Most likely there
are experts who would have us consid-
er sociological, environmental, eco-
nomic, and cultural factors. However, I

don't think the makers of high -end
equipment harbor any sinister motives,
nor do I believe any attempt is being
made on their part to denigrate the
average consumer's musical tastes.
Quite simply, high -quality recordings
of classical music have historically
been the programs of choice for evalu-
ating progress in audio technology.

Why classical music predominates
in the demonstration of high -end audio
equipment is easier to understand by
considering state-of-the-art recording
technology in pop and classica: music.
First off, let me say that I have the
highest regard for some of the brilliant
engineers who are masters of the art of
recording pop music. They create mar-
velous and even astonishing sounds.
But the key word is "create," for most
of their recordings are cleverly con-
trived, made in a totally controllable
studio environment, and they have no
existence in real time!

The typical pop/rock recording has a
lead vocalist, accompanying vocal

group, guitars, electric bass. synthe-
sizers, drum set and assorted other
percussion, and possibly some brass
and reed instruments, plus an acoustic
or electric piano-all acoustically iso-
lated from each other. As many as 60
or more microphones of various types
may be used in a recording: some en-
gineers use as many as 17 mikes on
the drum set alone to capture its prop-
er impact and tonal nuances and char-
acteristics. (Incidentally, even in a stu-
dio with conscientious personnel, the
chance that all microphones will have
the same polarity is pretty slim; this
explains why people who own
preamps with polarity -reversal switch-
es are so often frustrated when they
attempt to perceive sonic differences
between the two switch positions. The
same thing holds true, of course, for
multi-miked classical recordings.)
Typically, all these mikes are fed into a
huge, multi -input/output mixing con-
sole that has myriad faders, knobs,
and switches. Very often, two 24- to
32 -track analog or digital recorders will
be interlinked to accept a greater mul-
tiplicity of microphones.

The engineer may have at his dis-
posal up to six acoustic echo cham-
bers, plus another half -dozen channels
of digital reverberation. All these per-
mit him to employ selective reverbera-
tion for the various instruments and vo-
cals, as well as control the nature and
character and time period of the re -
verb. In his console, the engineer has
a vast armamentarium of controls, al-
lowing him to process and manipulate
and tailor the sound and to create spe-
cial effects. At his fingertips he has
graphic and parametric equalizers,
devices for phasing and flanging ef-
fects, overdubbing facilities, and a
great deal more.

The very highest quality pop/rock re-
cordings can offer exciting-even
spectacular-and most certainly enter-
taining sound. In terms of sound for the
sheer sake of sound, some pop re-
cordings are awesome in their com-
plexity and in their impact. Despite the
fact that a loudspeaker may reproduce
the full frequency response of a pop
recording, and handle its dynamic
range and cleanly present its spiky
transients, nonetheless I feel most pop
recordings are of limited value in test-
ing loudspeakers. Since most pop re -
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fiThe Saturday Morning
Warehouse Sale. Do we get up this

early and drive this far just for
bargains? Definitely not. We go for

the laughs.

Even when we don't end ub at the
right warehouse. 99

THE 68 standard features
of new

MERCURY
TRACER. Because the best friends

are the ones that go
out of their way for you.

/Gtnklr ttP hgi'/hCrlty'rail S.

Mt aq N MI 11,1,10 uwC¡fi

MERCURY
The shape you want to be in.

Dual power remote -control mirrors Rear seat heat ducts AM/FM stereo Side window demisters Electronic fuel -injection Front -wheel
drive Four-wheel independent suspension Power front disc brakes 5 -speed manual transaxle Tachometer 50/50 split -fold rear
seat 6-year/60,000-mile powertrain warranty* And 56 other unexpected standard features For more information call 1 800 822-9292

Tr, buy or tease, see your Lincoln-Mercury dealer *Restrictúms and deductibles (Oplv. Ask to see this limited warranty al your dealer.



cordings do not exist in real time, the
ear/brain combination has no point of
reference; the recorded sound of a giv-
en group will be considerably different
from how it sounds in a nightclub or at
a concert. Shorn of most of its acoustic
and electronic processing and trick-
ery, the live music cannot be refer-
enced to the recording. Obviously, it is
for this reason that pop recordings
have limitations if used for evaluating
loudspeakers. (Just as obviously,
judging from the fact that pop and rock
account for 95% of the total record
market, these limitations are of little
concern to most listeners; for them, the
music and the melody matter most.)

While most pop recordings are
made under controlled studio condi-
tions, this is rarely the case with classi-
cal recordings. Small-scale and cham-
ber -music recordings may be made in
studios, but large-scale symphonic
works, operas, oratorios, etc. are al-
most always recorded on location in
concert halls or in other large acoustic
spaces such as churches, ballrooms,
and multi -purpose municipal halls like
Walthamstow or Watford in surburban
London. It is true that a number of
classical -record companies utilize
multi -mike, multi -track digital recording
techniques and a certain amount of
equalization. But more and more are
using simpler M/S, Blumlein, ORTF,
and spaced -array mike techniques,
and for the most part they are using
very little equalization. A few compa-
nies, like Telarc, use no equalization,
compression, or limiting whatsoever
(as was my own practice with Everest
and Crystal Clear recordings).

A well -recorded classical work,
made with "purist" minimal mike tech-
niques, is an invaluable aid in loud-
speaker evaluation: It strives to repro-
duce the live, real-time listening expe-
rience, unsullied by any kind of elec-
tronic processing or manipulation. A
delay system would help to heighten
the illusion of being in a concert hall,
but the important thing is that the ear/
brain has a point of reference, and this
can help one assess the accuracy of
loudspeaker reproduction.

Although there may be less process-
ing involved in a classical music re-
cording, the totally trouble -free session
is a rare bird indeed! Quite often, the
challenges of recording a symphony

THE
INSIDE STORY

Introducing Vintage, Sansui's collection of components created for the
discriminating listener. The performance story starts inside the AU -X901
integrated amplifier which is designed to bring you sound previously
associated only with separates.

Sansui's exclusive "Alpha" X -Balanced technology works together
with balanced inputs to address the problems of today's noisy RF home
environment. It also reduces potentially negative ground influences from
both the power supply and the counterelectromotive current from
speakers, thereby producing cleaner, purer sound.

With 130 watts per channel; the AU -X901 delivers 390 watts of dynamic
power at 4 ohms. Key features include: anti -resonant Excelite PC boards;
a massive transformer; a balanced power supply; high-grade capacitors;
and discrete componentry.
'130 watts per channel, min. RMS, both channels driven into 8 ohms from 20-20kHz with no more
than 0.005°'o THD.

orchestra in certain halls are hugely
formidable. Of course, the worst situa-
tion is when you are going to record in
a hall you've never been in, and have
no knowledge of its acoustics. Classi-
cal recording sessions can be very
frustrating and off-putting, and I have
had my share of them!

Some years ago, I was recording in
London. A fairly large Ford van was
rigged to transport all of the tape re-
corders, mikes, booms, cables, ampli-
fiers, monitor speakers, etc. This van
accompanied me on the S.S. United
States to Southampton, England. After
clearing Customs, I continued on to the
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THE
OUTSIDE STORY

The Vintage performance story continues on the outside. Sansui's
AU -X901 features a double chassis to reduce resonance and provide
heavy shielding, plus a strategically placed fifth foot to further reduce
resonance. Coupled with gold-plated terminals and balanced inputs, the
result is sound clarity.

The front panel has been ergonomically designed for ease of operation,
and the handsome piano finish is additional proof of the quality with.
Both inside and out, the Vintage AU -X901 delivers the kind of sound you
want to hear.

For further
Electronics

pl or
NTAGEwrite: Sansui Electronics Cor ora
tion, PO Box 624, Lyndhurst, NJ
0707 (201) 460-9710.
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Walthamstow Assembly Hall, where I

spent several weeks recording the
London Symphony and London Phil-
harmonic orchestras. I then had a free
week for R and R, before going on to
Paris to record the Lamoureux Orches-
tra, conducted by temperamental Igor
Markevitch.

So there I was in mid -December, en-
joying the view of the blue Mediterra-
nean from a hotel room in Monte Carlo,
when the phone rang. I was informed
that a terrible accident had occurred
with the recording van. It seems the
van had been ferried across the En-
glish Channel to Calais, where the in-

imitable French bureaucracy asserted
itself. The officials insisted that a
French driver deliver the van to Paris.
Now, the van was equipped with a
standard miles -per -hour speedometer,
but apparently the driver assumed it
was marked in kilometers. When the
driver thought he was doing a relatively
safe 60 kilometers per hour, he was
really doing 60 miles per hour (about'
100 kilometers per hour). The roads
were icy, and the van skidded off the
road and turned over. The poor driver
suffered a concussion and lost his right
arm. The van was torn open by the
impact, and a large amount of record-
ing gear was battered and scattered
all over a field.

The equipment was put onto a truck
and delivered to the Salle Pleyel, my
recording venue in Paris. I arrived at
the hall to find my trusty technician Ted
Gosman feverishly trying to sort things
out, repair what was broken, and do a
lot of testing. Miraculously, although
the cases for the special three -channel
Ampexes were cracked and some of
the recording amplifiers had several
bent corners, they still worked. The
KLH monitor speakers were splintered
and their grilles were torn, but they too
worked! We had a few bent mike
booms, and a test oscillator was totally
out of commission. But we could re-
cord!

The next day, recording sessions
were to begin at 9 a.m., but the first
cellist wandered in almost an hour late
and dismissed his tardiness with a
typical Gallic shrug of his shoulders.
We were recording several large-scale
choral works of Lili Boulanger, de-
ceased sister of the redoubtable Nadia
Boulanger, the famous teacher and
mentor of Aaron Copland, Leonard
Bernstein, and many other American
composers and conductors. Nadia,
who was then in her seventies, attend-
ed the sessions. A rather prim, no-
nonsense lady, she just lifted a quizzi-
cal eyebrow when she saw the bat-
tered recording equipment, but she
was all smiles when she heard the
thrilling playback of her sister's "De-
scent into the Abyss."

Ironically, after all the trouble with
the accident and assorted other prob-
lems, that recording of the Lili Boulan-
ger works won the Grand Prix du Dis-
que of the Academie Frangaise! A
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FORUM
LEONARD FELDMAN

UNBALANCING ACT
By now, you've probably
heard about the battle
going on between

makers of audio equipment
and many (but not all) pro-
ducers of recorded music. Al-
though most of us have been
freely making tape recordings
of radio programs, video pro-
grams, and, yes, analog
discs for several decades,
suddenly a new effort has
been launched to deprive us
of that right. Record compa-
nies claim that we are cheat-
ing them out of "billions of
dollars" of sales because of
the widespread tape copying
that we do.

To solve this "problem," the
record companies have
launched a drive to have Con-
gress pass a law that would
make it mandatory for any
Digital Audio Tape (DAT) re-
corders brought into this
country (none have been in-
troduced so far) to include a
so-called anti -copying chip.
This chip, in combination with
specially encoded program
material, would shut down the
DAT recorder when anyone
attempted to make a copy of
such encoded programming. The
technology involved in this scheme, by
the way, has been around for several
years. It was first discussed during the
proposals to levy a royalty tax on blank
tape as well as on cassette tape
decks. Fortunately, that idea never got
much beyond the talking stages. So
why have the record makers decided
to revive the anti -copy chip now? The
new push is on because these compa-
nies see the DAT recorder as a ma-
chine that can literally make endless
numbers of "clones" that will sound
every bit as good as the original re-
cordings. In fact, that's not the case at
all. The DAT standard already prevents
such cloning in two ways, as I will dis-
cuss later.

For the moment, let's skip the argu-
ments concerning whether or not we
have a right to copy any music from
any paid -for source (including radio
and TV programming, which is paid for
by sponsors before it enters our
homes). Instead, I'd like to talk about

the degradation of sound quality that
will occur if the anti -copy chip and as-
sociated encoded program sources
become the norm in the future. First, a
summary of how the chip works:

This copy -prevention scheme re-
quires encoding of records or other
program material, as shown in Fig. 1.

The pattern of frequency distribution at
the left shows the average energy con-
tent of music over the recognized au-
dio spectrum from 20 Hz to 20 kHz.
The pattern at the right shows that an
encoded record would notch out a nar-
row band of frequencies centered at
3,840 Hz. If you have any doubts as to
the musical significance of this region
of frequencies, or if you don't believe
that energy content at or around that
frequency is not all that much lower
than it is at mid -band, consider the
spectrum analysis 'scope photo of Fig.
2. To obtain this pattern of energy dis-
tribution, I simply played a CD and fed
the player's output to a spectrum ana-

lyzer as it swept repeatedly
from 20 Hz to 20 kHz. The
sweep in this case was loga-
rithmic so that the horizontal
scale would correspond to
the scales used in Fig. 1. It

took only a minute or so to
produce the pattern shown,
and you'll notice that it corre-
sponds almost exactly to the
patterns of Fig. 1.

Now let's return to the sys-
tem and how it works (Fig. 3).
If you try to record the content
of an encoded record using a
tape deck that's got the
"spoiler" chip inside, the chip
checks to see if frequencies
in the vicinity of 3,840 Hz are
missing. However, since it is
possible that the music is
"low -fi" to begin with or that
there are long, silent pauses
in it, there is a second re-
quirement: The chip must
sense the presence of fre-
quencies on either side of the
missing frequencies. If both
conditions are met, the chip
shuts down the recorder. It

takes about 15 to 18 seconds
for the chip to complete its
analysis. The three possible
cases are shown in Fig. 4.

At a meeting held several months
ago in Washington, D.C., Hiroshi Ko-
saka, Senior Manager, International
Business Environment Office of To-
shiba; Masahiro Kosaka, General Man-
ager and member of the R&D Steering
Committee of Matsushita Electric In-
dustrial Company, and I. Iwashita, a
Pioneer research engineer, presented
their views concerning the impact of
the anti -copy chip on recorded sound.
The meeting was confined to technical
considerations; legal and moral issues
were not addressed.

When I was first introduced to this
anti -copy scheme nearly two years
ago, I was told by its promoters that
the narrow band of frequencies which
it sucks out of the music is above the
fundamental tones produced by any
musical instrument. I was also told that
the frequency band is so narrow that
one would never notice that it was
missing. It seems clear now that the
promoters of the chip are unfamiliar
with a piano keyboard.
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Before you listen to a Jensen JXL,we suggest
warming up with something a little less exhilarating.

COMPACT DISC

c 1987, International Jensen Inc. Jensen' is the registered trademark of International Jensen Inc.

If you're about to buy car speakers or
a car receiver, it's important to warn you
about Jensen e JXLs. The sound of a JXL
is so dynamic that if you're not prepared
for it, listening to one could be dangerous.

Exciting sound
from exciting

speakers.
What could
be more
exciting
than a JXL?

Each
model is

compact disc ready and handles the
accurate sound of today's digital record-
ings with ease.

They pack a lot of power, too. Poly -
carbonate dynamic cone tweeters and
long throw woofers give the JXL:s up to
175 watts of peak power handling. And
thanks to their very efficient design, the
JXLs get plenty of volume out of any
receiver.

Listen to a JXL receiver and you're
ready for
anything.

If our speak-
ers don't take
your breath away,
our receivers will. They've all been
designed with the most advanced tech-
nology money can buy. Features like
Dolby "B;' Auto Reverse Tape Transport,
Phase Locked Loop tuning, Seek, Scan
and Automatic Program Control.

In the unlikely event you need even
more excitement, the JXL-45 and JXL-55
have Pre -Amp outputs and compact
disc player inputs. So you can
add an amplifier or CD player
to your system whenever
you're ready.

So, go jump off a
building. Put your head in a
lion's mouth. Do whatever it
takes to prepare yourself for
the exhilarating sound
of a JXL.

Then go down to your
local Jensen dealer and
experience the real thing.
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We make music a moving experience.
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Promoters say the notch
frequencies would be above
the fundamentals of any
instrument. They must be
unfamiliar with the piano.

Fig. 2-Energy distribution of an
actual music program. Note the close
match to the curves in Fig. 1. Sweep
is logarithmic, from 20 Hz to 20 kHz.

3,840

3,840Hz, 3i28 Hz (-3d8).

Fig. 1-Basic
encoding scheme
for the anti -copy
chip.

Fig. 3-Block
diagram of the
copy -code and
record -inhibit
systems in a
tape recorder.

Fig. 4-How the copy -code circuit interprets the presence or absence
of signal energy at and around the notch frequency.

Figures 5 and 6, presented by Mr.
Kosaka during the meeting in Wash-
ington, clearly refute the statement that
the missing frequencies are above fun-
damental tones of musical instruments.
Figure 5A shows the frequency range
that would be affected by the introduc-
tion of the notch filter. The -3 dB
points occur at 3,715 and 3,965 Hz,
while the frequency of greatest attenu-
ation occurs at 3,840 Hz. As is evident
from Fig. 6, the pitches of the second
and third notes from the top of a stan-
dard 88 -note piano keyboard (A#7 and
B7) fall squarely in the region of the
notch. These notes have fundamental
frequencies of 3,720 and 3,951 Hz,
respectively. It became clear, too, from
Mr. Kosaka's presentation that many
other notes of the piano (or any other
musical instrument that is rich in har-
monics) would also suffer, though to a
lesser degree. The lower portion of
Fig. 6 shows the relative effect upon
these lower tones. For example, the A -
sharp and B -natural notes a full octave
below the ones most affected would
also undergo serious degradation.
Although their fundamental tones
would not be attenuated, the second
harmonics of these lower notes fall
right in the region of the notch and
would therefore be severely attenuat-
ed. A piano, like most musical instru-
ments, produces sounds that are rich
in harmonic content. By removing the
harmonics, you are also removing the
qualities which make a piano sound
like a piano, a violin sound like a violin,
and so forth.

Figure 5B shows the extreme phase
distortion that occurs at or near the
center frequency of the notch. It's inter-
esting that audio purists condemned
early CD players for exhibiting a slight
phase error at the extreme high end of
the audio band. Objections were so
great that most makers of CD players
now employ oversampling and digital
filtering to overcome such phase dis-
tortion. Yet here is a proposal for a filter
that would put much more severe
phase distortion near the middle of the
audio spectrum!

The representatives of the Japanese
firms pointed out several other harmful
effects on program sources that would
occur if the chip finds its way into DAT
recorders. And don't overlook the pos-
sibility that once it gets into DATs, it will
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Since I wrote the accompanying
article about the anti -copy scheme, I
have been in the thick of the contro-
versy, having been asked to testify on
several occasions before various
Congressional subcommittees. I

have appeared as a technical wit-
ness for the Home Recording Rights
Coalition, an association of audio
hardware makers, blank tape manu-
facturers, and audio retailers. In the
course of preparing that testimony, I

have learned some additional facts
concerning the anti -copy system
which I'd like to mention.

Each time I demonstrated the audi-
ble effect of the "notch" during my
testimony, proponents of the notch
claimed that my experiments were
flawed; they said my demonstrations
showed audible differences because
I did not really know the parameters
of the latest version of the notch. Pro-
ponents maintained that the "actual"
notch now proposed would not be
audible. It is true that the parameters
used in my demonstration are those I
learned of nearly two years ago, but
they were provided to me directly by
the people who were in charge of the
project at the CBS Technology Cen-
ter. I am certainly willing to concede
that the parameters may have been
changed. However, despite the fact
that I have repeatedly asked for the
new parameters, David Stebbings,
Director of Recording Technology at
CBS Records, has not been willing to
provide them.

About the only difference that I

have been able to learn of, between
the early version of the system and
the present or "revised" version, con-
cerns the notch's center frequency: It
is 3,838 Hz instead of 3,840 Hz. This
2 -Hz difference is hardly enough to
change the overall results or the de-
gree of audibility when the notch is
inserted in music.

Stebbings has suggested that the
bandwidth of the notch that I used in
my demonstrations is far wider than
the final version being proposed. (In
my experiments, the notch was set to
have a width of ± 125 Hz about the
center frequency.) Perhaps the notch
has been narrowed, but if it has
been, no fewer than three problems
arise from such further narrowing,
say technical experts who were in-
volved in the early stages of the sys-
tem's development.

First, narrowing the notch will
cause the kind of "ringing" associat-
ed with ultra -narrow band elimination

UPDATE UPDATE
filters, making the notch even more
audible until it becomes very narrow
indeed. Second, the narrower the
notch, the longer it will take the scan-
ner circuit to analyze the program
material. As the notch width ap-
proaches inaudibility, the time it will
take for the scanner to identify the
presence of the notch will approach
infinity. In simpler terms, if the notch
is made so narrow that its presence
becomes inaudible, the scanner
won't ever shut down the recorder,
and the system won't be practical for
its intended purpose.

Third, I have already mentioned
that the system, as devised, is sub-
ject to "false positive" errors-it can
shut down erroneously when analyz-
ing program material that was not
even encoded with the notch. I am
informed by several former employ-
ees of the CBS Technology Center
who were involved in the copy -code
system's development that, out of
100 unencoded LPs played through
the system (as configured in my dem-
onstrations), unintended shutdown
occurred on two of those discs. Mak-
ing the notch still narrower would, in
all likelihood, increase the probability
of unintended shutdowns.

It is interesting to note that a grow-
ing number of people in the profes-
sional audio community (including re-
cording engineers, broadcast engi-
neers, mixing technicians, and the
like), upon hearing demonstrations of
the system, have been able to detect
the presence of the notch in a variety
of program material selected by the
proponents of the system and using
their circuitry.

If you'd like additional information
concerning this controversy, you can
contact the Home Recording Rights
Coalition at (202) 663-8452 or write to
them at 2300 N Street N.W., Wash-
ington, D.C. 20037.-L.F.

Editor's Note: In an effort to learn
more about the copy -code system, I

went to the CBS Records R&D Center
in Milford, Conn. in late May. Accom-
panying me were Audio magazine's
Technical Editor and two indepen-
dent recording engineers who are
owners of their own small recording
companies. Our hosts were David
Stebbings and Howard Schwartz.
There was a good deal of discussion
about recent events surrounding the
copy -code legislation. The most im-
portant items are these: Congress
has asked the Office of Technology
Assessment to report on how the in-

troduction into this country of DAT
recorders would affect the record in-
dustry, and both Congress and the
Recording Industry Association of
America (RIAA) have asked the Na-
tional Bureau of Standards to perform
tests on the audibility of the copy -
code system.

Very few technical details concern-
ing the system have been released,
though we were able to pry loose a
couple of new facts-specifically,
that the center frequency of the notch
is 3,838 Hz and that the filters are
multi -section ellipticals. As might be
imagined, there have been quite a
few articles about the copy -code sys-
tem and its effect on DAT recorders,
but most have focused on the legisla-
tive process. Perhaps the best tech-
nical article we've seen was in the
July 1987 issue of High Fidelity,
though the author of that piece, David
Ranada, was not able to get the sys-
tem's specifications confirmed.

David Stebbings says that full tech-
nical details on the system have not
been released because its develop-
ers intend to maintain control over the
performance parameters, just as
Dolby Labs has done with its licens-
ees, for example. Unlike Dolby Labs,
however, they do not intend to
charge a royalty. Stebbings says fur-
ther that "at the request of the Senate
and House Congressional Subcom-
mittees of the Judiciary, we are sub-
mitting the CBS Copy -Code System
and specifications to independent
testing at the National Bureau of
Standards. The N.B.S. is widely rec-
ognized as the most prestigious inde-
pendent testing laboratory in the
United States, and we eagerly await
the results of their evaluation of the
CBS system."

We four visitors concluded our stay
by participating in a double-blind A/B
listening test in the R&D Center's lis-
tening room. We used a wide variety
of CDs, playing them on a good (but
not state-of-the-art) system. The ob-
ject of a test set up in this manner is
to judge whether there is a difference
between the A and the B circuits (or
whatever is being tested) and then
follow that difference as it is randomly
switched between the two presenta-
tion positions. One of the four visitors
was able to accurately follow a differ-
ence he heard on nine of 11 trials.
While this is a small number of trials, I

believe that it is statistically signifi-
cant, so I conclude that the system is
audible with music.-E.P.
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This scheme could severely
attenuate harmonic tones.
Remove them, and you lose
what gives instruments
their special characters.
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Fig. 5-The effect
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Fig. 6-How the anti -copy scheme's effects relate to the notes on a piano.
The notch would directly affect two notes and change the timbre of 18 others.
The degree of this effect would vary with the note, as shown at the bottom.

also creep into analog recorders, the
sound -recording portion of video re-
corders, audio and video broadcasts,
and who knows what else-where it
will have the same deleterious effects.

An interesting sidelight concerning
the anti -copy chip was brought up dur-
ing the meeting with these engineers.
Under certain conditions, the chip
could actually shut down a recorder
even when that recorder was being
employed to record unprotected soft-
ware or original audio programming
created by a user. How is that possi-
ble? As I mentioned earlier, the chip
looks for two conditions: An absence of
signal content in the narrow band of
frequencies that have been filtered out
and the presence of frequencies on
either side of the missing band of fre-
quencies.

Now consider the top illustration in
Fig. 7. A violin's output waveform is not
unlike that of a sawtooth wave; it con-
tains a fundamental tone and many
harmonics above that fundamental.
Suppose a violin produced a note hav-
ing a pitch somewhat lower than one -
sixth that of the notch frequency. The
sixth and seventh harmonics of the
note would fall on either side of the
notch frequency, meeting the second
condition for recorder shutdown. At the
same time, there would be no signal
content at the notch frequency itself,
meeting the first condition. Under such
circumstances, the recorder would be
shut down by the chip even though a
user was trying to record material that
was not copy encoded! A second ex-
ample of such a possible chip mal-
function is shown in the lower half of
Fig. 7: The sound of a wind instrument,
such as a clarinet, can produce a
waveform very similar to a square
wave. Now, a square wave produces a
fundamental frequency plus all the odd
harmonics (third, fifth, etc.) of that fre-
quency. Again, both conditions for re-
corder shutdown could be met: Ab-
sence of signal content at the notch
frequency itself and presence of a har-
monic to one side of the notch frequen-
cy. This, too, would cause shutdown of
a recorder even though unencoded
program material was being recorded.
Admittedly, the statistical chances of
an improper shutdown are small, but
such an occurrence is quite possible.

Speaking of square waves and trian-
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UNLEASH
THE LEGEND
Performance drivers have a
style all their awn. They thrive
on the sensarion of the road.
The response of their machine.
That feeling of control.

These are drivers who de-
mand Dunlop performance.

Dunlop, the legendary tire
that has conquered the 24
Hours of LeMans more times
than any other tire. Dunlop,
with a winning heritage sym-
bolized by the world-famous
bridge at LeMans.

Dunlop is the legendary tire
chosen as original equipment
on Porsche, and many of the
world's other finest perform-
ance automobiles.

Unleash ?he legend your-
self with Dunlop performance
radials. Only at your Dunlop
dealer.
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