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THINK OF ITAS THE

WORLD’S SMALLEST DIGITAL PLAYER.

tow you can take the dynamics of
dig sal performance anywhere. With
TD< HX-S. It captures thepurity and
nuances of digital.sound like no other
hig--bias audio cassette.

Soecifically designed to record
dig tally-sourced materials, HX-S offers
fou-times the magnetic storage capa-
bil t¥ of other high-bias cassettes avail-
ablz today. Plus unmatched high
frequency MOL (Maximum Output
Lesel) for optimum performance.

with all this going for it, HX-S does
mo~= than step-up your pocket-sized
plaser. It also acts like fuel injection for
yo.#-car audio system. And it can turn
a boombox into a portable music hall.

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

STDK

THE ART OF PERFORMANCE.

TDE s the world's leading manufacturer of audic & video cassettes and floppy d¥
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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 it creates.

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

r- Nakamichi

For the name of your nearest Nakamichi produces a complete line
authorized Nakamichi home audio of mobile tuner decks, amplitiers and
or mobile sound dealer, please ca!l or write: speaker systems

Nakamichi America Corporation
19701 South Vermont Ave
Torrance, CA 90502 (800) 421-2313
(800) 223-1521 (California)
Nakamichi Canada (800) 663-6358
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SIGNALS & NOISE

At Your Service
Dear Editor:

Having read innumerable words of
praise and damnation in the pages of
Audio, | 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 contempiating 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 Mclntosh Labora-
tory. Often exposed to the incessant
banter of "new and improved,” | will
contentedly remain a member of the
MclIntosh tamily. Their concemn 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.

| believe that high fidelity should not
be limited to the home but be extend-
ed to the car as well. Since | spend a
lot of time in my automobile, | 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, | can produce a level of fi-
delity in my sedan that can rival many
of the better home systems. | 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 3z-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, | find nothing wrong with a little
sense of humor, which obviously some
readers seem 1o 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:
| do agree somewhat with reader
David Lansdown's point that you could
review more affordable audio gear
("Signals & Noise," February 1987). |
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 | 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. | 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
Wiimette, lil.
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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 Service Card
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AUDIOCLINIC

JOSEPH GIOVANELLI

Faint Noise

Q. | 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,” | have had problems
with rotary controls becoming scratchy
and jacks and plugs losing contact in a
dry climate. | did not have this problem
during the two years | 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 | 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), | 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 WDH40 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. | 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. | 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. | 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
handie the wattage drawn by the
equipment connected to them.

Mismatched Sound in Speakers

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

I had my receiver checked, and it
was found to be functioning properly. |
have switched the cables around and
even have used the "B" output termi-
nals on my receiver; the problem per-
sists. | don't want to face the dealer
again! What do | 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 1s 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 doesnt take any #ta¥F
fromanyone.

, - ¥ 000
It won't stand for any guff from ACCELERATION 0-50 BRAKING 60-0  SLALOM  CORNERING

30? 5 gr m '7C Si. th 300ZX 6.27 secs. 145.76 ft. 6.19secs. 852g’s

nrroducing an}leSt 1 IE RX-7 5.73secs. 141.04ft 6.20 secs. 852g’s

new turbo coupe designedand @——-—— —7"
CONQUEST TSi 5.53secs. 142.251t. 6.14 secs. 875g's

built by Mitsubishi in Japan.
Wl[h a turbocharged inter- *Overall official US A.C. test results of standard equipped TSi, 300ZX with V-6 and RX-7 with rotary engine.
Y

cooled, fuel-injected 2.6 liter over- with an advanced anti-lock rear  oriented ergonomics and out-
head cam powerplant, close-ratio brake system. standing creature comforts.
five-speed transmission and up All of which help explainwhy ~ The TSiis one of two Conquest
front MacPherson-type suspen-  the 300ZX and RX-7 arer't too models built in limited numbers
sion. Plus front and rear stabilizer thrilled to see that performance  and imported for Chrysler.
bars and oversize disc brakes chart up there* So test drive one soon.
The profile? And feel the sheer exhilara-
Lean and low, with fenders ticn of a creature that moves like
flared to accommodate massive  greased il & i 4.
16" speed-rated radials.

And inside, theres advanced (}) t
electronic wizardry, driver- nques

Conquest is built by Mitsubishi Motors Corp. and sold exclusively at ChryBsulc(le(f defalgs. oo g7, =
e up forsafery. omserdgos




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

SDA SRS
$1495 ea.

s::s :l:: 2 Digital Disc Ready

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




“The Genius of Matthew Polk Has Created
Two Awesome Sounding
Grand Prix Award Winning SDA SRSs”

“Spectacular...it is quite an experience”

Stereo Review Magazine

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 own 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 vear,
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 bow 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 vou. Their high definition clarity

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

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
vourself 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”

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 62" trilaminate
polvmer drivers, a planar 15" suh-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%2" drivers, a 15" sub-bass radia-
tor, 4 Potk tweeters and an even more complex
crossover. It is rated 1o handle 1000 watts.

Both the SDA-SRS and SRS 2 incorporate:

1.) time compensated, phase-coherent multiple

Stereo Review

Where to buy Polk Speakers? For your nearest dealer, see page 102

Enter No. 23 on Reader Service Card

oricanRadinblictary Cam

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 elahorate bracing and MDF
haftle 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. -+.) the
use of small active drivers in a full complement
sub-hass drive configuration coupled to a large
15" sub-bass radiator for extraordinarily tight,
quick and three-dimensional mid and upper
hass 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.
Polks 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 beard
the Polks”

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.

polkiaundio;

The Speaker Specialists ®

Musician Magazine

5601 Metro Drive, Baltimore, Md 21215




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. Ht
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.—/.B.)

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. | 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. 1 would like to copy some cas-
settes that were recorded with Dolby
noise reduction. Since | do not own a
second casselte deck, | 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 | 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. | 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 pPOSSI-
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. VA

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 TeKanawa, J. Carreras,
etc. {Digital—CBS}
348458. Dvorok: Cello
Concerto—Yo-Yo Mg;
Maazel, Berlin Phil.
{Digital— CBS Masterworks)
347153. Cyndi Lauper—
True Colors. (Portrart]
346643. Andreos Vollen-
weider—Down To The
Moon. [CBS)

346478. Madonno—
True Blue. (Sire}

352328. The Psychedelic
Furs—Midnight To
Midnight. (Columbia)
348979. Tina
Turner—Break Every
Rule. {Coptol}

343319. Janet Jackson—
Control. [A&M)

349571. Boston—Third
Stage. [MCA)

TAKE ANY 3 FOR ¥l

355115-395111

347492, Glenn Miller
Orchestra—In The Digitol
Mood. [Digital—GRP)
293597 led Zeppelin—
Houses Of The Holy.
{Atlantic)

3507 36. Rolling Stones—
Rewind. [Rolling Stones
Records)

339044, Mozort:
Symphony No. 40 & 41
Hupiter)]—Kubeiik,
Bavonian Radio Symphony.
[Digitol—CBS Masterworks}
344622. Anita Baker—
Rapture. [Elektra)
345777 Peter Gobriel—
So. (Geffen)

334391. Whitney
Houston. {Arsto)
319996-399998.
Motown's 25 #1 Hits
From 25 Years. {Motown)
340323. Sade—Promise.
{Portrait)

. "
ICK IN THE MIGM LIFE

351692

346957

THE JOSHUA TREE—U2

&3

308049. Creedence
Cearwater Revivol
Feoturing John Fogerty/
Chronicle. 20 greatest
hits. {Fantasy}

343582 Von Halen—
5150. (Warner Bros.)
339226. Gershwin:
Rhapsody In Blue;
Second Rhopsody; etc. —
M. Tilson Thomas, Los
Angeles Phil. (Digital—
CBS MasIerworfs]
326629. Bruce Spring-
steen—Born In The

US.A. {Columbiq)

342097 Barbra
Streisand—The
Broadway Album.
(Columbio}

355156. Viadimir
Horowitz Plays Chopin.
{Digitolly Remastered
—CBS Masterworks)

354449

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.
(Dxgital— CBS Masterworks}
343251. Bach: Goldberg
Variotions. Glenn Gould
[Digital—CBS Masterworks)
336222. Dire Straits—
Brothers in Arms.
(Warner Bros)

351122. Europe—The
Final Countdown. [Epic)
347039. Billy Idol—Whip-
losh Smile. (Chrysalis)
287003. Eagles—Their
Greatest Hits 1971-1975.
{Asylum

HUEY LEWIS
ano THE NEWS

347955

SIMPLY RED
MEN & WOMEN

345751

348649. The Pachelbel
Canon And Other Digital
Delights. The Toronto
Chember Orchestra
{Digital—Fantare)

341073. Steely Dan—

A Decade of Steely Dan.
[MCA

349373. Beethoven:
Symphony No. 9 {Choral)
—RBernstein, NY Phil.
{Digtally Remastered—
CBS Masterworks|
348110. Buddy Holly—
From The Original
Master Tapes. (Digially
Remastered—MCA}
352245. David
Sanborn—A Change Of
Heart. (Warner Bros |
349670. Teresa Stratas
Sings Weill—Y Chamber
Symphony, Gerard
Schwarz. [Digital—
Nonesuch]

BOUNG
SUE FOR FIUTE & 1AZZ PIANG TRIO
BOUNG RAMPA

e

Wynton

WITH
MEMBERSHIP

o

F L .S A

352948

348318. The Police
—Every Breath You Toke
—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 Remostered —
Cl. Jozz Masterpieces)
352666. REO
Speedwogon—Life As
We Know It. {Epic)

355164. Favorite
Encores. Viadimir
Horowitz, Piano
[Digitally Remastered —
CBS Mosterworks)

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

TBRVAN ADAMS |
INTOTHE FIRE. |

|

|

349985. Johnny Mathis/
Henry Mancini—The Holly -
wood Musicals. ([Columixa)
339903. The Cars—
Greatest Hits. (Elektral
345785. Top Gun—
Soundtrack. [Columbia)
345553. Bronford
Morsalis—Romances

For Saxophone.
{Digital—CBS Masterworks)
348987-398982. Lindo
Ronstadt—Round
Midnight. {Asylum}
341305. Robert
Palmer—Riptide. (island)
353045. Miles
Davis—Kind Of Blue.
(Dl?lIOIIy Remastered—
Columbia)

354985, Billie Holidoy—
From The Original Decca
Masters. [MCA|

353607 Lou Gramm—
Ready Or Not. {Atlantic)

dise

DIGITAL AUDIO

The age of CD sound is here—and you decision. if yau ever receive any Selectian

have a practical new way to find the CDs
yau want. As your introduction to the CBS
Campact Disc Club, you can choose any

3 CDs listed in this ad for just $1.00. Fillin and
mail the application—we'll send your CDs
and bill you for $1. You simply agree to buy
2 more CDs (ot regular Qlub 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) youll receive the
Cubs music mogazine, 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 ub 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, fillin the
respanse cord always provided and mail it
by the date specified. You will always have
at least 10 days in which to moke your

Selections with two numbers contain 2 CDs and count as 2—so write in both numbers.

CBS COMPACT DISC ClA

without having 10 doys to decide, you may
refurn it ot our expense.

The CDs you order during yaur member-
ship will be billed at regular Club prices,
which currently are $1498 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
cantinue as a member, youll 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 introductary
shipment. If you are not satisfied for any
reason whatsoever, just return everything
within 10 doys and you will have no further
obligation. So why not choose 3 CDs for
$1 right now.

ADVANCE BONUS OFFER: As o special
offer to new members, take one additional
Compoct Disc right now and poy only $695.
Ifs o chance to get a fourth selection at o
super low pricel

© 1987 Columbia House

AmericanRadioHistorv.Com

PO. Box 1129, Terre Haute, Indiana 47811-11

Please accept my membership application under the terms outlined
in this advertisement. Send me the 3 Compact Discs listed here and
billme $1.00 for all three. | agree to buy two more selections at
1egular 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 main musical interest is {check one):
{But | may alwoys choose from any cotegory)

b CIROCK/POP DICLASSICAL

Miss,

Pant First Name

Iminal LastName

Address

City

State

Do you have o VCR? (Check one.) O Yes  [ONo
Do you have a credit card? (Check one.) (J Yes

Zip

437787
ONo

I
I
I
I
I
I
I
I
I
I
I
t
I
i

ADVANCE BONUS OFFER: Also send me
a fourth CD nght now of the super low price
of just $695, which will be billed to me

B: Terre Haute, I\ 478 L

This ofter 15 not avanloble in APO FPO Aloska Howan Puerto Rico Please write lor detods of utternate offer

[
I
I
I
I
I
I
I
Mrs. |
I
I
I
I
I
!
I
!
I

Canadion resdents will be serviced from Toranio EG8/C2
Note: We reserve the right toreject any application
or cancel any membership. EGY/C3
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Risks and Records

When | 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 | 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 | didn't mind taking an occasional
flyer on a record | 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 | feel railroaded by the still-
fimited selections available. Much of
what | want is not available on
Compact Disc yet—either not at all, or
not by performers |'ve learned to trust
on that particular music.

Reviews are some help, but what |
really want is the chance to hear at
least some snatches from each disc
before | buy. As a result, most of the
CDs | 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. | 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 | have
no plans to move, | tend to squirrel
away odd bits of unused audio
equipment—power amps and
gadgets, mostly—against the day |
may have use for them again. My wife
quietly wonders if such days will ever
come, but just recently one did.

| wanted music in the bedroom |
use as a home office, so | 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 usefut
features—a master volume control
(each speaker has its own control)
and a second input for my portable
cassette player.

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

R T O s R S ATl
White Black Box

During a concert at New York's
Weill (formerly Carnegie) Recital Hall,
| noted something | 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 ¥ 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 | 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, | 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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- The Best Speakers
You Never Heard of.

During the past ten years Coustic has ~such unique features as “symmetrical-wave
manufactured and sold over 2 million high-quality loading” dome tweeters, carbon:-filled
car audio speakers. And while numbers-and polycrophylené cones and die-cast framed
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Consolidate YC

| Never before has so much clean power. pure sound
| and unique technology been available at the touch of
| a remote control hutton.

HO‘ ‘ 7 the ‘ N IOI‘ld,S | The Carver Receiver 2000, at your
| service. In asingle. exquisitely-styled component,

| weve engineered three of the most significant contri-

t Iﬁll " | butions ever made to audio technology.
mOS pO V& e recelver A 200 watt RMS per channel Magnetic Field Power
Amplitier,
2 | ASonic Hologram Generator for a three-dimen-
Carl prOVI e t e sional sound experience.
B I AnAsymmetrical Charge-Coupled FM Stereo Detec-
*tor in the tuner section for the cleanest, most noise-

] [ ] [
beneflts Of a«Udl() | I I Ie free reception possible ... plus AM STERFO.
Plus a fow-noise high definition preamplifier and
surround sound processor so vou can create a true

[ ] .
Separa«tes ln a« hOITEQﬁ;ﬁjZ‘;};; :z(féssarjr for music

. | enfoyment. Settle hack in vour chair and pick up
1 | the compact Receiver 2000 wireless remote control.
S I l Igle re I I l Ote Contro 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
CO I I Iponent o 1 deliver Compact Discs incredible dvnamic range with
i the impact and clarity it deserves.
But vou're in the mood for 4 record. Touch one of
the four source buttons to select PHONO. As the record

comes to life, vou realize that it would be a superb
candidate for Sonic Holography. Another touch of the

[ o
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ur Power Base.

remote control and vou're suddenly in the midst of the
performers, a part of the musical experience.

Suddenly, the phone rings. You reduce the volume
easilv without leaving your chair and take the call.
Later on, vou select a favorite FM station from the
twelve presets while vou catch up on vour reading,
The sound is hiss-free, even when the station is far
awav. A great oldie comes on and you use the Recejver
2000’ remote to turn it up and rattle the windows for
amoment the way vou always wished vou could when
that song first came out.

In the evening, it's movie time. The Receiver 2000
becomes vour gateway to high impact surround sound
that rivals anv Dolby-equipped theater. Starships cruise
through vour living room. Aliens prow! behind the
couch. Laser battles erupt over your coffee table.

All controlled from the comfort of your chair.

A wealth of useful features. From the
silkv feel of the large, easv-to-use knobs, to the
switched and unswitched power sockets on the
Receiver 20005 back, 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 4 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
M section and AM stereo circuitrv within. Choose
from six FM and six AM station presets, tune man-
uallv or use the Receiver 20005 automatic station
search feature.

) . P.O Box 1237, Lynnwood, WA 98046%% Ty ’

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 instartaneous 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 bulk, 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 seclion.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’ Len Feldman,

“The significance of its design can only be fully
appreciated by tuning the weakest, most unaccept-

able stereo signal vou can find. then pushing those
two magic buttons. Separation is still there: only the
background noise has been diminished, and with i,
much of the sibilance and bissy edginess so charac-
teristic of multipath interference.”

True 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 irstruments and vocals.

You don't need a trained ear to notice the differ-
ence. Suddenly the listening field extends wider, higher
and deeper than vour speakers, literally immersing
vou in the performance.

The best of everything 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 vou 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
vour Carver dealer. And thenshift the balaice of power
t vour stereo system soo.

Power: 200 watts RMS per channel
into 8 obms. 20-20kHz with no more
than 0.15% THD.

-

POWERFUL

MUSICAL
Enter No. 8 on Reader Service Card

maricanDodioblictan e oo

ACCURATE

Distributed in Canada by, technology



~ Soundcraftsmen introduces the all new PRO-CONTROL
FOUR, featuring digital CMOS switching. Sounderaftsmen’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 PRQ-
CONTROL FOUR is the most flexible, sim
trol center/preamplifier ever designed. .

A special “direct” mode bypasses both tone controls, as
weil as all signal processing circuitry, ta create the ultimate
pure signal path, a *“straight wire with galn.” Cur exclusive
“*Auto-Bridging” circuit provides all the necessary processing|
for mono-bridging of two stereo amplifiers, tripling the output

power.

CONTROL (
PREAMPLIFIER

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW

CENTER

ple to operate, con-

- -

B

Five tape monitor circuits for audio tape decks andfor
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, ramge expander, etc.) and may be
Individually switched into the signal monitoring pzth and/or
recording path.

S'i'EP UP to a new “high” in audio reproduction with the
PROCONTROL FOUR, our technologically advanced digita:
CMOS control center and discrete phano preamplifier!

However, many additional Dealers—too numerous to list here—are located throughout the WKS. with many modsls on display. If no
dealer is shown near you, or you encounter any difficulty, please phore us at 714-556-6191, ask for our “Dealer Locator Operator?
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HOUSE OF AUGIO
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OUR 19 INCH
RACK-MOUNT pro-
fessional quality
separates offer you
many choices of the fin-
est American quality sepa-
rate camponents, 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 cwver 3.000 watts of
instantaneous peak reserve
power into 2 ohms!

Plus a selection of 4 Preamp Control Q'
5 Sigmal Processors, and a 16-station pr

THE NEW “PRO-POWER FOUR” MOSFET AMI |
A “BEST-BUY” POWER STEP-UP FOR ANY FINE  SYSTI

gt

HERE ARE A FEW REASONS “WHY:

REASON M: It is gua-arteed to Improve and enhance your present
receiver or Insegrated Amplifier, with our $39.00 Power Coupler, the
PC1. It enzales you fo piug In any Soundcraftsme Amplitier to your
existing stzreo system, whether Raceiver, or Iinegrated Ampliier.
REASON x2: High Cwrent where it's really needed. £0 Amps per
channel avaikeble far instantaneous peak outpul cazabllity of 2500
watts per =hannel.

REASON =3: Pure tubedike sound...smooth, clean, no “edginess,”’
through tke superb—and costly—MOSFET fully-complementary power
output stames. So pure it out-perfarms even th2 “esoteric,” “price-no-
object” ar pilfiers!

FREE!

REASON #® The Pro-Power Four Iz an Ideal “‘mailn component” for
up-grad’ng—or starng—a High Powered stereo system. it Is capable
of fully reproducing with distortion-free, spine-chilling sonic clarlty,
all of the demandingly high dynamic peaks_inherent in the new
Ccripact Discs and Hi-Fi VCR’s.

REASON #& Distostion-free performance, typically <0.02% THD and
IMC, witn TIM unmeasurable. Contiauous, FTC total power of 410
walls at 8 ohms, 28Hz to 20kHz, 225 watts channel.

REASON %€: Speaker System switeching, 1, 2, or both...plus the High
Cuwrent low impedzance power required to drive Multiple Speaker
‘Hookucs i additios to Systems 1 and 2.

16-PAGE, FULL-LINE, FULL-COLGR BROCHUSIE, AND $19.9% SYSTEM-EVALUATION KIT: 1-
12” LP Spectrum Analysis Test Recqrc, 2-sets of Computone: Charts, 1-Connector Cable for
comparisor test, 1-instructjon soldei far use with your present stereo system. JUST WRITE TO
US OR CIRCLE READER SERVICE CARD fos FREE SPECIAL OFFER DETAILS.

Enter No. 30 on Reader Servce Card
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AUDIO ETC

EDWARD TATNALL CANBY

PROMISING PROGENY

here’'s no great rush at the mo-
I 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 Aprii
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

LY

.
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Cri X N
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varied entertainment. Music listening,
shall | say, tends to take a back seat.
Or a tront 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 | have said before, we
now know a ot 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'fl 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.

tf 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 Doiby 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 | have just de-
scribed them. To the best of my knowi-
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 probiem 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 guadraphonic
mess! One step at a time, and each an
absolutely clear one

Beyond my somewhat simplified fan-
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, | would say, is extremely wise to
stay out of those potentially larger mar-
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:UNIFIER

Today’s modern home enter-
tainment systems consist of an
audio receiver, CD player, cas-
sefte 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 =2nd to all of this clutter and
corfusion forever!

The RC-AV1's comprehensive
and complete learning

CONTROLS
EVERYTHING.

PRESS MATCHING FUNCTION KEYS

INPUT AGAIN

MBI —

8 FUNCTION LEARNED/ SENDING

&)

LEARNING RELEASE

AC)k | ERROR BATTERY-LOW
AUDIO VIDEO AUX <« DOWN VO. UPP»
=N (L e e
- ™ :
- i |
AMP °TV |
MUTING e ==X f
VIDEO
(d) PHONO TUNEFR _ TAPE-1
1 2 k} 4
VCR vDP TAPE-2
£ 6 71
PHONO TUKER
PLAY/FEIECT DOWN, PRESET UP
9 10 AapOWN €4 UP »
TAPE/VCR
OREC. B PAUSE B PLAY
+— @REC — " -
<s @ STOP [ o 3
| ]
POV/ER - (] oo
VLR IV - + =
CD/CATV .
=4 - PLAY t g
'y B C (V] }
8 PAUSE | STOP
=i — 1
| | DOWN CH UP > MODE |
ONKYO RC-AVIM >
\

UNIVERSAL PROGRAMMABLE REMOTE

Artistry in Sound

200 Williams Drive, Ramsey, N.J. 07446 « 201-825-7950

oD diollicion, o

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 recds 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 matching
function butions.

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.

Enter No. 18 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. | 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.

| 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. |
agree with both accounts. | 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, |
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. 4
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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 variety 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 tetal 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 auxiliary. The RC-AV1 “Universal” Remote Contrclis available
for sale separately or included as an option with the TX-84.

Designed for the audio/video enthusiast, ths ONKYO TX-84 offers sutstanding soniz performance in addition to full A/V
capability. The TX-84 delivers 60 watts of FTC rated power per channzlinto 8 ohms with no more than .04 % THD. Features
such as low impedance drive capability, discrete output stages, Automatic 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 versa‘tilit)', while t'he Stereo Image Expander Artistry In Sound
and Simulated Stereo can optimize any video or audio soundtrack.

Together, the TX-84 and RC-AVIM can form the heart of your audic/viceo ONKYO
system. Audition them today at your ONKYO dealer!

200 Williams Drive, Ramsey, NJ. 07446
Enter No. 19 on Reader Service Card
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"The finest sounding receivers in the industry. . .
are available only at the finest retailers:

ALASKA
Pyramid Audio
(9074 272-9111

ALA3AMA
Audition

(205 871-2187
Soutnhern Sound
(205: 350-5801
(205 350-1582

ARIZONA

Audie Empornium
(602} 881-7121
Smilt Etectronics
(6021445-1020
Sound Advice
(602)955-8800
Warenouse Stereo
(602) 782-9551

ARKANSAS
Steree One
{5601) 452-9969

CALIFORNIA
Banamas Hi Fi
{209) 225-2011
Paradyme Audio/Video
(209} 321-1780
Ametron

{213) 462-1200
C. Hamsend Ltd.
(213) 358-8112
Dimersions in Stereo
(213) 542-8521
GNP Showcase
(213) 577-7767
Holtytron

(213) 464-2632
LA Sound & Comm.
{213) «73-9756
Maiconi Radio
(213) 240-1080
Relerence Audio
Systerms

{213) 398-4205
Rogersound Labs
{213) £29-7119
Rogersound Labs
(213) 594-9646
Rogersound Labs
(213) 371-2411
Rogersound Labs
(213) 584-9646
Royal Sound
(213) 983-3094
Sate & Sound
(213) 332-3031
Supervision

{213) 652-9510
Century, Stereo
(408) 998-7474
Catania Soynd
{415) 461-1170
Century Stereo
(415) 573-9644
Hermare's

(415) 552-9480
Pro Audw Electronics
{415) 654-6630
Sounding Board
(415) 843-7031
Stereo Rlus

(415) 861-1044
Stereo Flus

(415) 828-3210
Weslern. Audio Impoits
{415) 434-2552
World of Sound
(415) 383-4343
World of Sound
{415) 923-3101
Desert Siereo
(619) 345-1733
Stereo Design
{619) 573-0060
Stereo Unlimited
(619) 223-8151
Warehouse Stereo
(619) 353-0680
Catania Sound Inc.
(707) 526-7555
The Music Hul
(707) 462-8417
Audio E xaosure
(714) 240-0742
Audio Today
(714) BO¥7575
Execulive Sound
{714) 75-1520

Rogerscund Labs
i714) 38D0-8778
Solid State TV-Audio
(714) 537-7370
Audio \iudeo Concepts
(B05) 541-6578
Calit. Au-dio & Video
(30%) 687-5799
Casa Moose Stereo
{308) 323-8241
C.asa Mtore Stereo
(BOE) 832-6311
Cexter's Camera & Hi Fi
(BOS) 643-2172
Northridize Audio Ctr.
(818 9€3-1016
hogerscund Labs
(B18) 381-5421
Rogersound Labs
(E18' 88z-4600
Rogersound Labs
{€18, 78#-68863
Sourd Center

€18} 882-28" 1
Sound Center

(818} 991-2685
Paradymz Elecironics
{916} 481-3900
COLORADO
Siamophkone Shop
30337441283
Seundings

1303) 75% 5605
Scundtrazk
£303)425-6700
Soundtrack

€303) 6749399
Scundtrack

303) 4423600
Scundtras<

(303) 75€-5401
Soundtracx

(303) 37¢-3900
Seundtraex

(303} 45C-3677
Sounctrac«

(3C3} 779-5003
Soundtromx

(3C3) 35611588
Sounciror ix

(3C3) 5451097
Soundtronix

{303) $74 2900
Tne Soundi Shop
{303) 636-1684

CONNECTICUT
A.diotronics

(20n3) E38-4877
Carston Stereo
(208) 744-£421

H Fi Swerec House
(203) 666~ 74C

H Ffi Sterec House
(208) 674-2755
Take 5 Audin
(203) 777-M750
Zinno Music:

(233) 755- 3596

DELAWARE
Sound Btudho
(305) 678-0100
Scund Studho
(302) 731-7 224
Sound Studio
(302) 478-9300
FLORIDA
Atselute Seund
(305) 629-1830
Audid Advisens
(305) 586-6497
Fo« Audio

(3051 267-4335
Sound Desian & Eng.
(3C5 5€2-7210
Sound Flus tVood
(3C5! 361-1843
Stereo Ey Cesign
(35, 232-1812
Steren Ey Diesign
{305, 344-3A00
Verne. Eleciranics
(305] 391-3559
Audio Worksnop
(8131743-3868
Cowper for Stered
(8131527-6363
Mauince Steweo:
(B13%875-1951

Stereo Garage
{813) 775-5900
Behren's Audio Lab
904) 721-1860

GCEORGIA

fi Fi Buys
a04) 266-1694
Stereo City of Georgia
04) 736-0189
Hi Fi Sales & Service
£12) 228-0093

HAWAN

Auadio Shoppe

{808) 537-1931

Base Entertainment Ctr.
(308) 533-4122

Base Entertainment Ctr.
{308) 533-6738

Hito Audio

1308) 935-7146

IL.INOIS

Ffudio Enterprises
{312) 754-6056

Audio Visions

1312) 980-4946
Celumbia Audio-Video
(312) 394-4770
Calumbla Audio-Video
(312) 433-6010
Media Room

(Z12) 966-5590

Mis Recording

(312) 332-4116
Sounds Deluxe

(312) 887-9818
S:areo Systems

(312) 934-5544
Stereo Systems

(32) 885-4144

Team Electronics
(312) 658-8600
America’s Best Audio
(80 5) 338-0565
Calumbia Audio-Video
(845) 964-4886
Steseo Systems

(615) 741-1350

The Shoppe

(815) 939-4014

INCNANA

Audgio Radio Specialst.
(2 ®) 255-6434
Ciassic Stereo
(2° %) 483-0553
Classic Stereo
(219) 483-0553
Clzesic Stereo
(313) 282-5264
Cizssic Stereo
(314) 662-9344
Ovanion Audio
(3177) 849-7729
Tomn Doherty’s Audio
(3174 848-7503
Alan Audio

(812 332-2192
Audio Connection
(812 232-1663
Rislzy Electronics
812! 479-8787
Riskzy Electronics
(812 886-9543

owa

Spericer Sound Syst.
(319] 354-1448
Wngnt's Sight & Sound
(515) 437-4814

Pflanz Electronics
(712) 252-4507

KAMSAS

Audiic: Visions
(3121681-1751
Hayes Audio Elect.
(31€3792-8139
Hayes Sight & Sound
(316)1662-2791
Auclic Electronics
(913):381-8585
Nelson's

(913 267-2200

KEMTUCKY

Audix Video By Design
(502 425-3333

Risley, Electronics
(502: 3852264

Sisley Electronics
1502) 821-5620
Ssley Electronics
1802) 443-4444
Audio Connection
€06) 432-8132
Ovation Audio

(6D6) 278-0335
Sight in Sound

BDE) 371-4036
Seunds Around Town
(5DE) 528-0566
Sounds Around Town
(BOEH 864-6487
LOUISIANA

't Sound Center
(3181 387-6044
Stereo & Record Cent.
(37181 861-2666
Stereo & Record Cent.
{3181 865-6223
MARYLAND
{hsceming Ear

(301} 494-8990
Myer-Emco

(3C 1} 468-2000
Sound Studio

(3C 1) 546-3181

MASSACHUSETTS
Teydo:'d Sound
{413)499-1420
Twe Music Store
(413) 774-2836
Audiic: Video Environ.
(617):864-8001
Elctric Gramaphone
(617)443-3703
Emcore Audio

(61 7) 236-4646
Hign Fidelity House
(617) 799-9737
Nantuckel Sound
(617)231-3161
Nartucket Sound
(617 532-5777
Nartuckel Sound
6 7) 734-0700
Nantucket Sound
(677) 771-4434
Nantucket Sound
(67 5) 848-6622
Nan:ucket Sound
{617) 826-2344
Sound Il

(617) 996-5454
The Music Box
(617) 235-5100
The Music Forum
(617) 543-9393
The: Music Forum
(6171 €32-0660
The Music Forum
(6171 534-4431
Trodey Stereo

(617 484-7847
Auaid Concepts Inc
(613 699-8819

MICHIGAN
Ste-€o Center
(3138239-9474
Video Alternative
(31:38] 549-3100
Classic Stereo
(616)957-2130
Classic Stereo
(6161 381-6049
Langiois Stores
(616)733-2528

MINNESOTA
Team[Efectronics #163
(21€)739-3874
Amdlgamated Audio
(507):286-1328
Amzigamated Audio
(507) 452-1965
Midwest Satellite A & V
(507 238-2233
AudinBy Design

(612 475-1443
Entertamnment Designs
(6121 339-8616

First Tech

(612 377-9840

First Tacn

(612! 373-1185

Top et

(612 780-9707

Top Tech
(612) 32C-4817
Tao Tech
(612) 3447412
Teo Tech
(€:2)636:-5147
Teo Tech
(€72) 4511765

MISSISSIPPY
Audio Acvantage
{601) 328-4500
Augio Advantage
{601) 841-2400
Auwsomptive Audio
{61) 956-8158
Tte Scund Circuit
{6211 445-2377
The Scund Circutt
16€1) €38-6033

MISSOURI
HrFi Fo Fum
1314) 647-3606
Wiight's Sight & Sound
813} 6657208
MCNTANA
Scund Pro-
406y 499-4945
Sound Pro
(40w) 453-4364
NEVADA
Impost Audio
{7G™) 731-2000
Imgpoet Audio
(7C2) 731-4918

NEW HAMPSHIRE
Audio Ot New England
(605) 225-5313

Audior Cf New England
(B0C) 524- 4532
Cuomo's

(BOC) 393- 1904
Soundsations

(60) 778-1402

NEW JERSEY
AC audip Video
(<Ot 526-1777
Allant> Ster=0
(2014 390-0780
Elite Audio Video
(2071 884-0044
J S Audio

(207 . 292-2799
Ltances Audio
(201 872-6889
Leormard Radio
{201 2601-5525
Mormoudh Stereo
(2017 £42-6565
Samm Sound
(201} £75-8810
Steren City
{201} 56 1-5577
The Sounding Boand
(2013 4455006
Soumdworks
(6090 75°-1900
Soumd Waves
{B80MIBA5-1222

NEW MEXICO
The Sound Room
(505-524-7080

NEW YORK

Audion Exehamge
(212" 364-4570
Audier Exchamge
(212} 382-7 131
Audio-Salon

(212] 249-4104
Custerm Medm Design
(2125 389-5916
Music: Masters
(212934001958
New nork Video
(2121755 4640
Par< Avenue Audio
(212)%E5 8102
Audic Exchange
(515)334-7077
Audia Zxchange
516) 2952100
Desigrarcn's Sierec
{518) £22-52%7
Desigrawron's Sterea
(516) 473-4242

The Scunc Approach
{516) 5837620

Sound Insights

i516) 536-9160
Audio Sound Systems
15" 8) 783-0938
Graat Northern Stereo
5 #) 561-8909
Chemung Electronics
{607) 962-4606
Chemung Electronics
(BO7) 733-5531
Chemung Electronics
(BCw) 272-2225
Rowe PhotoNVideo

{7 %€) 442-8230
Ster=20 Shop

(7 %€) 442-2879
Stereo Shop

{7 4€) 621-4050
Stereo Shop

(716) 424-1820

The Stereo Advantage
(7151 632-8038
Ciane Audio

7130 987-2850
Comt.nental Sound
(713 459-7507
Lecrard Radio

(7131 803-1111

NYC Medla Room
(F13 783-2113
Sourd On Wheels
(914, 471-9880

NOARTH CAROLINA
Auciohaus
(7042256-6911
Mac's TV
(70£5437-2494
Andarson Audio
(91¢p633-3611
Mcrowave Audio World
(91€)446-1200
Ster=o Sound
(919942-8546
Ster2o Sound

919 782-4111

OHIQ

B & I Apphance
(2161 342-5600

B & 3 Applhance
(2161 261-5600

Fa’ East Audio

(26 264-2161
Hamond Etectronics
(216 497-0070
Classi Stereo Of Ohio
(4191 228-9422

Sight n Sound

(513 474-4776

Sight 1 Sound

(513; 931-7601

Sight i Sound

(513} 772-6500
Sightm Sound

{5134 471-5602

Sight. N Sound
(5131248-1110
Steren<On Wheels
(513).£98-4590
SterenOn Wheeils
(513)E66-4131
Sterew Dn Wheels
(513):253-3113
Hammond Electronics
(614 237-2504
Harnrend Etectronics
(614) 278-9292
Harmrmand Electronics
(614) 522-8467

OKLAHOMA
Conrte'mporary Sounds
(405) 755-0795
Sounc Station

(918) 336-2240

The Pneonograph
(918) 6656363
OREGON

Focus Electionics
(507%) 364-3289

Hawthorne Stereo
(503) 234-9375
Shechell's Stereo
(303) 476-5282
Ehackell's Stereo
(30:3) 773-3732
Stereo Plant
(5G3) 382-9062

PENNSYLVANIA
Sassafras Audio

< 15) 776-1941
Sassafras Audio
(245) 527-3656
Sagsatras Audio
(21%) 357-7400
Sassafras Audio
(215) 884-0292
Sassafras Audio
{215) 627-2913
Sassalras Audio
{213) 362-2180
Sound Shach

{41 2) 224-7000
The Listening Post
{41 2) 443-6160
The Listening Post
{412) 681-8433
The: Listening Post
417) 856-1199
Soundworks
(629) 751-1900
HiilFi House

(717) 564-7668
Hi F1 House

(715 737-7775
M &M Stereo Equip.
7 %) 524-9182
Summit Audio-Video
(77 283-2770

SOUTH CAROLINA
Frawiey Electronics
(803 771-7340

SOUTH DAKOTA
Wesiern Stereo
(6G5) 332-5535

TENNESSEE

Hi FiHouse

(615 693-4331
Lindsey Ward

(615, 331-4434
Nichoisons Stereo
(615, 327-4312

The Sound Room
(615 928-9233

New Wave Car Stereo
(901 346-3444

New wWave Car Stereo
(9041 668-6711

TEXAS

Hillerest High Fidelity
(214»528-0575
Hillerest High Fidelity
(214)352-9757
Hore Entertainment
{214)934-8585
Presten Trails Audio
(214)248-9104
Sterew & Recoid Ctr.
(214) 757-3500
Sterae & Recoid Cir.
(212) 297-1933
Sterza & Record Ctr-
(214) 338-9401
Stera0 & Record Cti
(214) 561-74585

Showery Stereo
(512) 881221

Tape Town Audio Video
(512) 851-2392
Groovs Audio Video
(713) 5252800
Sheffiedd Audio

(713) 78¢ 1180

Hi Fadelity of Lubbock
(B06) 794-4507)
Soundrocmi

(806) 2539171
Soumd Idea

817 277-1324
Sound Ide-a

(B17) 5464500
Soundlidea

{8171 2844503

The Sauind Room
(915] 554:8201

UTAH

Broadway Music
(801}355 1710
Hi Fi Shog
(BO11621-5244
Lynns "V & Stereo
(80137526564

VERMONT
Mourtan iusic
(802} 775-2308

VIRGINIA
Contemporary Sounds
(703) 371-%€15
Earfooa Fire:Audio
(703) 665-D 199
Excalibur
(703)548-3113
Myer-Emce

(703) 5G6- 2900
The Auaio Senter
{703) 9€2-8733
Audio E ichamge
(804) 2620438
Digital Sound
(804) 324-5850
Sounds Uniimited
(804) 762-6717

WASHINGTON
Browr's,

(206) 4572150
Desco Becuranics
(206) 943-1393

The Sound Authority
(206) 577-(900
Home Emtetamment
(206) 881 - 1265
WASHING™CGN D.C,
Myer-Emco:

(202) 293-9100

(304) 25%-0235
Stereo Videe Unlinuted
(304) 752-2265

WISCONSIN
General EHectionics
(414) 9647660
Generai Electrenics
(413) 28 1-6651
Gene's Saund/Camera

Texerkana Audio Ctr.  (414) 456-27141

(214) 793-2866 Wisconsin Eedironics
Audio Video {414) 921-5855

(409 636-5719 Wisconsim Eectronics
Brogk Audio (715) 423-2¢10

{409) 832-0276

Bjorn's Audio Video 3:,33'2‘2"‘ & Sound
(318 e35:69d1 (307) 682 477
Discovery Audio VIDEO Yo New busic Box
(5121 396-2333 (307) 742 3774
Metex International

(512 727-8933
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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 L.uxman receivers, our reputation
for “‘Ultimate Fidelity” is likely to change to
“Ultimate Power.’

M

N -

A Division of Alpine Electronics of America, Inc. (213} 326-8000

Enter No. 16 on Reader Service Card




BEHIND THE SCENES

BERT WHYTE

THE GENRE GAP

I

he 1987 Summer Consumer

I Electronics Show in Chicago will
be history by the time you read

this. As usual, thousands of audio/vid-

€0 dealers will have trudged through
the endless aisles of the main exhibit

view the glittering new components
produced by hundreas of manufactur-
ers. For the most part. the products on
display in McCormick Place are mass-
Imarket 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 capabihties of their pedi-
greed products.

One might well ponder why this situ-
ation exists. Does the preponderance
of classical music ir demonstrating

high-priced, high-end audio equip-l

ment connote some sort ol music
snobbery or elitism? Most likely there
are experts who would have us consid-
er sociological, environmental, eco-
nomic, and cultural factors. However, |
don't think the makers of high-end

hall, cavernous McCormick Place, to | equipment harbor any sinister motives,

nor do | 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 fcr evalu-
ating progress in audio techno'ogy.

Why classical music predominates
in the demonstration of high-end audio
equipment is easier to understand by
considering state-of-the-art rezording
technology in pop and classica music.
First off, let me say that | 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 cont-ollable
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-j
sizers, drum set and assorted other
percussion, and possibly some brass l
and reed instruments, plus an acoustic
or electric piano-—all acoustically iso-
jated 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 wil ‘
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 | feel most pop
recordings are of limited value in test-
ing loudspeakers. Since most pop re-
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66T he Saturday Morning
Warehouse Sale. Do we get up this
early and drive this far ju:st for
bargains? Definitely not. We go for
the laughs.
Even when we don't end up at the
right warehouse. 9%

l

Buckle up—together ae can save lves.
LINCOLN MERGLIRY

TH 68 standard features

*me NERGURY

THACEH. Because the best friends
are the ones that go
75 MERCURY

out of their way for you.
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 Gy’ear/(i(),()()(}mille powertrain warranty®  And 56 other unexpected standard features  For more information call 1 800 822-9292
1o buy or lease, see vour Lincoln-Mercury dealer. *Restrictions and deductibles cpply. Ask to see this limuted warranty at your dealer.




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, muiti-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 technigues,
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-
| nigues, is an invaluabie 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
1 but the important thing is that the ear/
brain has a point of reterence, and this

' cordings do not exist in real time, the |

| orchestra in certain halls are hugely
can help one assess the accuracy of | formidable. Of course. the worst situa- ‘

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% THD.

Some years ago, | was recording Iin
London. A fairly large Ford van was

I

| loudspeaker reproduction. | tion is when you are going to record in

Although there may be less process- | @ hall you've never been in, ana have

| ing involved n a classical music re- | no knowledge of its acoustics. Classl-

| cording. the totally trouble-free session | cal recording sessions can be very |
Is a rare bird indeed! Quite often, the | frustrating and off-putting, and | have

challenges of recording a symphonyl had my share oj thqm!

rigged to transport all of the tape re
corders, mikes, booms. cables, ampli-
fiers, monitor speakers, etc. This van
accompanied me on the 5.5 United
States to Southampton, England. After
clearing Customs, | continued on to the
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THE
OUTSIDE STORY

The Vintage performance story continues on the outside. Sansui’s
AU-X301 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 within.
Both inside and out, the Vintage AU-X901 delivers the kind of sound vou
want to hear.

For further information, call or Vl N‘MGE
write: Sansui Electronics Corpora- [ ]
tion, PO Box 624, Lyndhurst, NJ %
07071 (201) 460-9710.

Enter No. 24 on Reader Service Card

Walthamstow Assembly Hall, where | So there | was in mid-December, en-
Jjoying the view of the blue Mediterra-
nean from a hotel room in Monte Carlo,
[ when the phone rang. | was informed
that a terrible accident had occurred

spent several weeks recording the
London Symphony and London Phil-
harmonic orchestras. | then had a free
week for R and R, before going on to

e T T e A e &
=

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. | 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 am., but the first
celiist 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
thrilting playback of her sister's "De-
scent into the Abyss

lronically, after all the trouble with

| the accident and assorted other prob-

Paris to record the Lamoureux Orches- | with the recording van. It seems the |

tra, conducted by temperamental Igor |

Markevitch
AUDIO/AUGUST 1987

van had been ferried acrcss the En-
glish Channel to Calais, where the in- I

lems, that recording of the Lili Boulan-
ger works won the Grand Prix du Dis-

que of the Academie Frangaise! 4
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FORUM

LEONARD FELDMAN

ACT

y now, you've probably

UNBALANCING
heard about the battle

Bgoing 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 | 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
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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, | 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 aimost 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 | was first introduced to this
anti-copy scheme nearly two vyears
ago, | 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. | 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.

If you're about to buy car speakers or

a car receiver, it's important to warn you

about Jensen® JXUs. 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 JXLs 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
vour breath away,
our receivers will. They've all been
designed with the most advanced tech-
nology monev can buy. Features like
Dolby B Auto Reverse Tape Transport,
Phase Locked Loop tuning, Seek, Scan
and Automatic Program Control.

In the unlikely event vou need even
more excitement, the JX1-45 and JX1:55
have Pre-Amp outputs and compact
disc player inputs. So you can
add an amplifier or CD player
to vour 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.

oo JENSEN

¢ 1987, international Jensen Inc Jensen’ 1s the registered trademark of international Jensen Inc

READY We make music a mouving experience.

Enter No. 14 on Reader Service Card
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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.

)

N

3,840

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

3,840 H, $125Hz (-3dB)

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
B;) 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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IPDATE UPDATE UPDATE UPDATE UPDATE UPDAT

Since | wrote the accompanying
article about the anti-copy scheme, |
have been in the thick of the contro-
versy, having been asked to testify on
several occasions before various
Congressional subcommittees. |
have appeared as a technical wit-
ness for the Home Recording Rights
Ccalition, an association of audio
hardware makers, blank tape manu-
facturers, and audio retailers. In the
course of preparing that testimony, |
have learned some additional facts
concerning the anti-copy system
which I'd like to mention.

Each time | 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 |
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. | am certainly willing to concede
that the parameters may have been
changed. However, despite the fact
that | 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 |
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 | 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

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, | 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. | 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, |
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, |
believe that it is statistically signifi-
cant, so | conclude that the system is
audible with music.—£.P

AUDIO/AUGUST 1987

AmericanRadioHistorv.Com

31



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
of the proposed
anti-copy encod-
ing scheme on a
recording's fre-
quency response
(A) and phase
characteristics (B).
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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.

1 will have the same deleterious effects.

also creep into analog recorders, the
sound-recording portion of video re-
corders, audio and video broadcasts,
and who knows what else—where it

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 | 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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Performance drivers have a
style all their awn. They thrive
on the sensation of the road.
The response of their machine.
That feeling of control.

These are drivers who de-
mand Dunlop performance.

Duniop, the legendary tire
that has conquered the 24
Hours of LeMans more times
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with a winning heritage sym-
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chosen as original equipment
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TURBO COUPE

Motor Trend has named the 1987 Ford
Thunderbird Turbo Coupe “Car of the Year”

The reason for this overwhelming response?
Consider these highly sophisticated attributes.

A computerized suspension system that automat-
ically adjusts to the road's twists and turns. An
Anti-lock braking system that helps you stop with
more control under less than ideal conditions.
And a powerful turbocharged engine with inter-
cooling for even more power.

No other car in the world offers all these features
as standard equipment. Resulting in an automo-
bile that responds quickly and efficiently to the
needs of the driver. And demands of the road.

Drive the new Ford Thunderbird Turbo Coupe,
available for purchase or lease at your Ford Dealer.

And discover why the response has been nothing
short of overwhelming.

\!

FORD THUNDERBIRD

U

1987 MOTOR TREND
CAR OF THE YEAR.

at

New 6-Year/60,000-Mile

Powertrain Warranty.

Ford now covers all new 1987 cars with a 6-year/
60,000-mile warranty on major powertrain com-
ponents. Restrictions and deductible apply. New,
longer corrosion warranty coverage for body
panel rust-through is 6 years/100,000 miles. Also,
participating Ford Dealers stand behind their
customer paid work with a free Lifetime Service
Guarantee. It's good for as long as you own your
Ford car. Ask to see the limited warranty and the
service guarantee when you visit your Ford Dealer.

Ford. Best-Built American cars...

six years running.

For the past six consecutive years, Ford quality
has led all other American car companies.
This is based on an average of owner-reported

problems in the first three months of service
on '86 models, and in a

models designed and built @
in North America.

six-month period on '81-'85
Have you driven a Ford...lately?

&

Buckie up-Together we can save lives.




Under certain conditions,
the anti-copy chip could
shut down a DAT recorder
even in the presence

of unprotected software.

SAWTOOTH WAVE

SQUARE WAVE

B

Fig. 8—Effect of the anti-copy notch
filter on a 1-kHz square wave (A) and
a 1.4-kHz sawtooth wave (B). Upper
traces are input signals, lower traces
show signals after filtering.
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Fig. 7—The waveforms of instruments such as the violin and clarinet could be
mistaken for anti-copy encoding, causing a recorder to shut down even when
taping material that was not copy protected.

Fig. 9—Spectrum analysis of 1 minute
of music with notch filter (A) and
without (B). Note notch in response
of filtered signal. Sweep is linear, from
0 Hz to 10 kHz.

gular waves, you might be interested
to see how wave shapes would be
distorted by a notch such as the one
that the anti-copy scheme would incor-
porate. The upper waveform in Fig. 8A
is a 1-kHz square wave—not a particu-
larly high-frequency waveform, but one
that's right in the center of the audio
band. The lower waveform of Fig. 8A
shows what this square wave would
lock like after passing through a notch
filter of the type required in the anti-
copy chip scheme. | repeated the
same experiment for a triangular wave
shape; results are shown in Fig. 8B.

It might be argued that repetitive
wave shapes are one thing and music
signals quite another, and indeed
that's true. The company representa-
tives with whom | met were ready for
this argument as well. They had pre-
pared a cassette tape containing not
only swept tones generated by signal
generators, but short musical selec-
tions recorded alternately without and
with “spoiler” chip encoding. Particu-
larly during the seqguences involving
solo piano and violin, the difference in
sound quality between the unencoded
and encoded versions was evident to
everyone at the meeting.

Still, in fairness to all, | decided to
check it out on my own with randomly
selected music. My final experiment
consisted of simply feeding the output
of one channel of a CD player into a
spectrum analyzer and letting the ana-
lyzer store successive sweeps for ex-
actly 1 minute. | selected band 5 of a
brand-new release entitled Pomp and
Pizazz (Telarc CD-80122), featuring
the Cincinnati Pops Orchestra under
Erich Kunzel's direction. Band 5 is the
“Coronation March” by Tchaikovsky.
Figures 9A and 9B show the results.
This time, the sweep is linear and from
0 Hz to 10 kHz. (If | had used a loga-
rithmic sweep, the region around the
3,840-Hz notch would have been too
compressed to see the difference be-
tween the two 'scope photos.)

Look carefully at the region about
four flinear divisions in from the left
edge of Fig. 9A and you will see a
distinct dip in the accumulated energy
spectrum. Can you guess what it is? Of
course! It's the missing musical con-
tent around 3,840 Hz that was sucked
out by a notch filter that | had inserted
in the signal path to simulate the anti-
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Acoustics

If we couldn’t give you better sound on the road,
we'd have stayed home.

We're proud of the reputation we've earned fer Starting with our home speaker experience, we engi-
the smooth, clear and musical quality of our speaker neered a complete line of speakers that fit beautifully
systems designed for the home. Not to mention - physically and sonically - into any car you're likely
their uncommon value. to own. From a subcompact to the most prestigious
But we listen on the road as well as at home. And import. From replacement speakers to three-way
we found ourselves dissatisfied with what we were SESIEC e SIS
hearing. Write for *’A Guide to Boston Accustics Automotive
As a manufacturer, we did what you might expect Speak’ers." Better, visit your Boston Acoustics dealer.
designed car speakers that would satisfy us as com- If you've ever heard L home speakers, you already
pletely as our home speakers. know what to expect in your car.
Boston Acoustics, Inc., Department CA, 247 Lynnfield
Street, Peabody, MA 01960. (517) 532-2111.
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PLANE FACTS

ABOUT

FLAT SPEAKERS

oudspeakers, like other sex sym-
bols, have at certain times been
considered most desirable when
fleshy and substantial, and, at other
times, when lithe and ethereal. Macho
woofers had their days of glory, but flat
panel speakers have remained the
cat's meow since before most of us
were born. | confess to getting a little
bit lightheaded when listening to really
good panel speakers. They look so in-
capable of filing a room the way they
do, it's easy to forget they're around.
However, there is much more to the
sound of the best flat speakers than
the power of suggestion. Although a
technologically diverse bunch, flat
speakers share some important gener-
al characteristics that set them apart

Kenneth L. Kantor is the president
of Product Design and Evaluation
Services, a consumer electronics
consulting company located in
San Francisco, Cal.
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from more conventional box types.
Properly applied, these characteristics
can lend themselves to some of the
best sound many of us have had the
pleasure of hearing.

The Scoop on the Cone

The epitome of conventional loud-
speaker design is the ubiquitous elec-
trodynamic cone driver, a Cross-sec-
tion of which is shown in Fig. 1. Alter-
nating electric current from a power
amplifier flows through the driver's
voice-coil, generating a magnetic field
that interacts with the field of the per-
manent magnet, causing the coil to
vibrate forward and back. The coil, in
turn, is attached to a diaphragm in
order to more efficiently couple its mo-
tion to the air. This diaphragm is
formed in the shape of a cone to in-
crease its ability to move as a rigid unit
in response to'voice—coil forces. This
kind of uniform in-and-out cone move-
ment is referred to as “pistonic mo-
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tion,” for obvious reasons. Electrody-
namic cone speakers made their first
strong appearance in radios of the
1930s, and rapidly came to outnumber

SPEAKER FRAME

PERMANENT [
~ h
MAGNET ~py VOICE ~COIL

INPUT TO
VOICE - COIL

Fig. 1—Cross-section of a typical
electrodynamic cone driver.
(After Edgar Villchur.)
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competitive electrostatic units due to
their reliability and relative ease of
manufacture.

While widely accepted, the cone
driver has several drawbacks. First is
the matter of mass. A conical dia-
phragm is simply heavier than a flat
radiator of similar composition and
area. Any excess driver mass tends to
impair efficiency, high-frequency re-
sponse, and transient behavior. If other
factors can be kept equal, the lower
the mass of a radiator compared to the
air it moves, the better. At the same
time, response irregularities and dis-
tortion are introduced because, cone
or not, it is impossible to achieve per-
fectly rigid motion when all driving
forces are applied over a small portion
of the diaphragm. Some flexing is inev-
itable, and this leads to deviation from
ideal driver behavior; most notable are
harmonic distortion and radiation-pat-
tern irregularities. The concave shape
of the radiator also has a negative ef-
fect on frequency response and radia-
tion pattern, since different points on
the surface create wavefronts with
varying phase. However, this is a minor
problem unless unusually deep cones
are used to radiate a range of frequen-
cies that is much wider than normal.

Pistonic motion produces very even
wavefronts at frequencies where the
wavelength is long compared to the
cone diameter, but at higher frequen-
cies cones begin to radiate with in-
creasingly uneven polar patterns. Fig-
ure 2 shows approximate radiation pat-
terns for a piston vibrating at three dif-
ferent frequencies in a small cabinet.
The pattern gets more directional as
the ratio of the wavelength to the dia-
phragm diameter decreases. Al the
highest frequency, the effects often
called "beaming” and "lobing” can be
seen.

Beaming, lobing, flexing, and mass
are the undoing of the cone. Com-
bined, they make it impossible to de-
sign a single-cone unit to cover the
entire audible spectrum. Hence the
need for multiple drivers and crossover
networks, with their attendant re-
sponse problems.

It's certainly true that cones can
make good speakers, especially when
given some help at the high end—by
an electrodynamic dome radiator, for
example. Cones really excel at low fre-
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Flat-fronted electrodynamic driver
from Phase Technology.

quencies, where their mass and shape
are not serious drawbacks. Electrody-
namic loudspeakers also have signifi-
cant advantages in power handling
and can therefore provide very high
sound levels at a reasonable cost. Nu-
merous advances in materials and de-
sign technology have aided in the cre-
ation of really extraordinary electrody-
namic cone loudspeakers, so | don't
want to sell them short. Still, the fact
remains that constant battles with
crossover networks, response irregu-
larities, and distortion have led many
designers to consider various “flat”
speaker technologies as advanta-
geous alternatives. Or maybe it's just
the sex appeal.

Electrodynamic Variations

One thing loudspeaker engineers
tried doing to improve the electrody-
namic cone driver was to fill it with
material to form a solid unit with a flat,
front-radiating surface. KEF originally
introduced its venerable B139 woofer
In 1962, and it's still in use today. This
oval-shaped unit is constructed out of
polystyrene and thin metal foil. In addi-
tion to providing a flat radiating sur-
face, the solid-cone approach allows
very little diaphragm flexure and is ef-
fective at preventing internal cabinet
reflections from exiting through the
driver and coloring the sound. When
compared to a conventional unit of
similar dimensions, the B139 exhibits
somewhat higher moving mass. This
means that the driver is best suited to
systems which have three {(or more)
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FLATTENING THE CONE CALLS FOR HIGH-TECH
MATERIALS, SUCH AS HONEYCOMBS, TO MATCH THE
STIFFNESS OF THE TRADITIONAL CONE SHAPE.

drivers and to subwoofers, since in
both cases a lower cutoff frequency is
acceptable. An American company,
Phase Technology, has more recently
introduced new approaches to manu-
facturing and materials technology.
The result is a line of loudspeakers
based on solid-cone drivers with diam-
eters of 5%, 6, 8, and 10 inches.
Another interesting variation on the
electrodynamic driver uses a cone that
is simply flattened back into a plane,
with the required stiffness achieved
through some other means, such as
high-tech diaphragm materials, in-
stead of the cone shape. The ultimate
goal is to provide a nice, rigid radiating
surface for low-distortion operation
while also eliminating the cavity for
smooth frequency response and a pre-
dictable radiation pattern. This “planar
electrodynamic’ approach is currently
popular with several Japanese design-
ers. Notable are the Mitsubishi, Tech-
nics, and Pioneer honeycomb drivers,
among others. Usually the materials
employed are laminates. with complex
geometric structures composed of

fgﬁmz

e"fv a
Aoy

The B.E.S. speaker. The voice-coil-
and-magnet assembly on the bridge
drives the large, flat polymer woofer
diaphragm;, the voice-coil and magnet
in the near corner drive a smaller
diaphragm section for reproducing
mid-frequencies.
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Fig. 3—Honeycomb-sandwich
diaphragm material. (Courtesy of
Mitsubishi.)

The cell
/ Cell size:
Y16
| Thickness:
\LVB

Honeycomb

several layers. Mitsubishi's material is
illustrated in Fig. 3. Sony has even
gone so far as to combine the use of
laminates with multiple voice-coils dis-
tributed around the diaphragm in an
attempt to reduce flexing.

Losing weight, however is not so
easy, as everyone knows. By the time
a practical planar electrodynamic driv-
er is produced, what with the layers
and the glues and this and that. it can
be discouraging to put it on the scale.
True, the cavity is gone; looks nice,
can't hurt. Mass? Still a lot left. Flexing?
Still hard to conquer, and the funda-
mental mode of operation remains pis-
tonic. The best of the planar electrody-
namics do show improved frequency
response and lower distortion, but too
often, the technology is used principal-
ly for marketing or cosmetic reasons.

An interesting relative of the flat dia-
phragm is sometimes called the elec-
trodynamic panel speaker. These ap-
peared as the first “picture frame”
loudspeakers, predating Japanese
honeycomb models by 10 years or so.
Many seasoned audio hobbyists may
remember the Poly-Planar series of
products, made from Styrofoam by
ERA Acoustics. According to Donald
Grieg, who was heavily involved in the
development of the Poly-Planars, the
idea originated from a violin-playing
engineer's desire to duplicate that in-
strument's mode of sound radiation.
While successful in a wide range of
applications, such as outdoor use, the
Poly-Planar approach never really con-
quered audiophile territory.
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The electrodynamic panel speaker
puts less emphasis on eliminating dia-
phragm flexing, instead attempting to
control and utilize it. In this approach,
advanced in the line of panel speakers
from B.E.S., vibrational modes are tai-
lored to create a kind of diaphragm
pulsation wherein the two sides of the
radiator move in opposite directions,
resulting in monopolar wavefronts. This
helps to allow a relatively omnidirec-
tional radiation pattern to be obtained
without the use of an acoustical enclo-
sure or baffle.

About Dipoles

Before we get any flatter, there is
something important to discuss: Di-
potes. The drivers discussed so far are
most often used as monopoles. With
pistons, this means that sound waves
are radiated into the listening room
from only one surface of the moving
diaphragm. The waves that leave the
opposite side of the diaphragm are
either absorbed inside the speaker or
are substantially altered in their ampli-
tude and phase to supplement the
front radiation, as in the bass reflex
enclosure. With the B.E.S. speaker,
front and rear surfaces pulse outward
in unison. In either case, at any given
instant the monopole loudspeaker is
either “pushing” or "pulling”; it is either
pressurizing or rarefying the air that
surrounds it.

The speaker technologies we will ex-
amine next are best suited to dipolar
(also correctly called "bipolar” or
“doublet”) operation, especially when
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used full-range. In a dipole, sound
waves are allowed to leave both sides
of the moving diaphragm simulta-
neously. At every instant, the loud-
speaker is pressurizing the air on one
side of the diaphragm while rarefying it
on the other side. The speaker radiates
front and rear waves exactly out of
phase. Directly to the sides of the dia-
phragm, these waves cancel and no
energy remains. This resuits in the type
of radiation patterns depicted in Fig. 4.

Dipole behavior is very much affect-
ed by operating environment. At the
very lowest frequencies, the dipole can
arguably be said to reduce the effect
of room resonances. Unfortunately,
small changes in room characteristics
and speaker placement have a large
effect on both frequency response and
polar pattern. In an anechoic, free-field
environment, the rear wave of the
speaker disappears into the sunset; it
does not in any way bother the on-axis
response. in a real room, however, the
rear wave will eventually catch up to
the front wave, and cancellation will
result. This is usually manifested as a
weak bass response, especially on
sustained notes such as cello or pipe
organ. Sounds of a more transient na-
ture—that of a kettledrum, for exam-
ple—are reproduced more fully, due to
the finite delay that occurs before the
rear wave returns. This results in many
panel speakers having a schizophren-
ic bass response, at times seeming
deep and full, at other times rather thin.

At midrange and treble frequencies,
the reflected rear wave can be more of
an advantage. Cancellation is still
present, but at shorter wavelengths the
rear and front waves tend to add in
randomized phase, resulting in less
average spectral error. The delayed
rear wave can contribute a very ap-
pealing sense of depth and spacious-
ness to the sound, like a built-in ambi-
ence processor. This effect is, natural-
ly, adjustable only through speaker
placement, but it usually does work
well.

By comparing the various polar pat-
terns typical of the dipole (Fig. 4) with
those of the monopole piston (Fig. 2).
another important dipole characteristic
can be seen: While the directivity of a
dipole also increases with frequency,
its polar pattern always remains sym-
metrical. front to rear. Unlike the mono-
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pole, the dipole never radiates energy
directly to its sides, at any frequency.
This helps to reduce unwanted early
room reflections, to the advantage of
both imaging and tonal accuracy. Al-
though monopoles are naturally direc-
tional at high frequencies, they can
never be so at low frequencies.

Allin all, it is not possible to categori-
cally state that either the monopole or
the dipole makes a universally superior
reproducer. Opinions vary, but theoret-
ically the monopole can be said to al-
low a more accurate re-creation of an
electrical input signal, owing to the ab-
sence of the antiphase rear wave. At
its best it provides a more predictable
low-frequency response and is less
subject to room and placement varia-
tions. Nevertheless, dipoles sometimes
sound subjectively superior. Divorced
from the particular technology used,
be it planar or box, electrostatic or
electromagnetic, the dipole's real ad-
vantages are its ability to provide a
very convincing illusion of depth and
space and its reduction of side-wall
reflections.

Planar Magnetics

The drivers we have looked at thus
far are not the only ways to put electro-
magnetic energy to work making

A portion of Infinity's Reference
Standard 4.5 system, showing the
planar magnetic EMIT tweeters and
EMIM midrange drivers. The EMITs
are monopoles, the EMIMs dipoles.
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IN THE MIDRANGE AND TREBLE, THE DIPOLE’S
DELAYED REAR WAVE TENDS TO ADD A VERY
APPEALING SENSE OF DEPTH AND SPACIOUSNESS.

sound. Rather than concentrating a
long electrical conductor in a small
voice-coil, the planar magnetic speak-
er distributes its long conductor over a
large, lightweight diaphragm. (Strictly
speaking, the planar magnetic is stilt
an electrodynamic speaker, but it is
dissimilar enough from the typical one
to warrant a name of its own.) The
reason a very lightweight diaphragm
can be used is that, by spreading out
the conductor path, the generated
force 1s distributed uniformly over the
entire radiating surface. There is very
little tendency for the diaphragm to
flex, even if it is very large. This kind of
force distribution is a key element in all
wide-range planar loudspeakers.

An important consequence of dis-
tributed-force operation is that it gives
the designer a great deal of flexibility in
choosing the shape of the diaphragm.
Some kind of retaining force is re-
quired to keep the diaphragm properly
located when at rest, but there is no
need for the kind of critical mechanism
used to keep a voice-coil correctly po-
sitioned. This freedom to choose a
shape helps the designer tailor the ra-
diation pattern to some extent, includ-
ing independent adjustment of hori-
zontal and vertical directivity. For ex-
ample, a tall, narrow radiator produces
wavefronts that can reduce floor and
ceiling reflections while maintaining
good horizontal dispersion. It stiil re-
mains extremely difficult to control di-
rectivity well enough to allow a planar
magnetic loudspeaker to use one sin-
gle, full-range driver, so multiple driv-
ers are generally used.

Of course, new distortion mecha-
nisms enter the picture in place of dia-
phragm flexing. One tricky problem
encountered when designing a planar
magnetic is how to make the magnetic
field. This field must be strong and
uniform over the surface of the speak-
er, it must be even enough so that no
changes in force occur as the dia-
phragm moves in and out, and the
actual magnet structure must not un-
duly disturb the radiation of the front
and rear waves. This usually requires
many smail magnets on some kind of
perforated structure, as shown in Fig.
5. The electrical conductor is often im-
plemented by binding wires to a thin
plastic sheet; this method works well
for lower range units. To reduce mov-
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Fig. 5—
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ing mass for higher frequency opera-
tion, a conductor pattern can be
etched directly on a piece of metalized
plastic. In this case, care must be tak-
en to provide adequate current-han-
dling capacity in the conductor.

How well the magnetic system works
largely determines the dynamic range
of the loudspeaker. Peak output is
rarely limited by gradual heat buildup,
as with a voice-coil driver, but rather
by the diaphragm either leaving the
linear magnetic field or actually hitting
the magnet structure. Since this type of
overload is essentially instantaneous
and does not depend on the length of
the input pulse, planar magnetics are
not well suited to the very high tran-
sient sound levels which can be pro-
duced by regular dynamic speakers.
On the other hand, overload is not usu-
ally destructive to the speaker, and ac-
ceptably high average levels can
readily be generated.

An extra benefit of the planar mag-
netic approach is that the input imped-
ance of the driver looks more like a
pure resistance than does that of a
conventional dynamic driver. This re-
sults mostly from the absence of a
highly inductive voice-coil and from the
smaller quantity of stored kinetic ener-
gy that the large-area, low-mass sur-
face provides. A resistive input imped-
ance is easier for amplifiers and
speaker cables to drive, and simplifies
crossover design.

In total, planar magnetics provide
low-mass operation for good frequen-
cy and transient performance without
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incurring excessive diaphragm distor-
tion. They allow a good degree of pat-
tern control, eliminate the response ef-
fects associated with cone cavities,
and can provide dipole radiation
across the audio spectrum. Qver the
past decade or so, planar magnetics
have been refined by a few dedicated
companies and individuals. The tech-
nology has been applied with excellent
results both in wide-range dipoles
(such as Magnepan's Magneplanar
loudspeakers) and in upper frequency
drivers (such as Infinity's EMIT and
EMIM drivers, which are monopolar
and dipolar, respectively).

Going for the Ribbon

The logical extension of the planar
magnetic concept is the complete
metamorphosis of the electrical con-
ductor into the actual radiating sur-
face. A normal round wire couldn't
possibly move enough air to be useful,
so the conductor is shaped into thin,
ribbon-like strips. Ribbon technology
was used In some of the first high-
quality broadcast and recording mi-
crophones, but at the time was not
efficient enough for successful loud-
speaker use. As magnetic-material
technology improved over the years, it
became possible to build ribbon tweet-
ers with low, but passable, efficiency.
Only recently have engineers, helped
out by stronger magnets and bigger
amps, been able to create really good
wide-range ribbon loudspeakers.

A traditional problem with ribbons
has been that their impedance, while
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highly resistive, is quite low. The luxury
of using as much conductor as is re-
quired to achieve a satisfactory mnput
impedance is not available to the rib-
bon designer. Some low-cost ribbons
use impedance-matching transform-
ers. but high-current transformers are
difficult to make and can add response
errors and distortion. Therefore, they
are avoided in more critical designs.
The very low impedance of ribbons
used to mean instant amplifier trouble.
ft still can, but the best of the new
amps with high current capability han-
dle ribbon speakers quite well.

impedance and efficiency aside, rib-
bons share most of the technical ad-
vantages and limitations of planar
magnetics, Iincluding the benefits of
distributed-force drive. Again, the
magnet design is critical to success,
and radiator shape is flexible. Ribbons
have a still fower moving mass and are
well suited to tweeters—this despite
units of seriously questionable value
adorning some moderately priced
loudspeakers. For those willing to pay
the price, top-quality nbbons are often
the tweeter of choice. A few multi-driv-
er, full-range ribbon dipoles remain se-
cluded at the high end of audio. They
tend to be hard to drive, hard to place,
and hard to afford, but the best models
are worth the trouble.

Repulsion and Attraction

At last, we come to the beginning.
Electrostatic loudspeakers have been
around for well over six decades, and
it would be easy to fill several books
detailing the theories, design varia-
tions, and patents related to them. The
diverse electrodynamic transducers
described above share a common
principle of operation: They rely on the
interaction of an electric current with a
magnetic field to produce force. In
contrast, electrostatic transducers, by
definition, utilize the repulsion and at-
traction of like and unlike electrical
charges as their fundamental basis of
operation.

To best understand the workings of
an electrostatic loudspeaker, we can
build one from scratch-—on paper, at
least. The simplest electrostatic driver
one could possibly construct is shown
in Fig. 6 The electrodes might be
made from very thin metal foil; they
would, indeed, vibrate in response to
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an applied a.c. voltage. Varying posi-
tive and negative charges on the elec-
trode connected to the power amp
would repel or attract the positive
charges on the electrode connected to
the battery’s positive terminal. In fact,
the motional force would be well dis-
tributed over the radiating surface, so
we could expect little flexing and good
transient response. Unfortunately, both
practical and theoretical limitations in-
trude. In examining these difficulties,
many of the key approaches taken by
successful modern designs become
understandable.

The two main problems we would
find immediately upon listening, or at
least trying to listen, to the driver of Fig.
© would concern sensitivity and distor-
tion. Several thousand volts of signal
would be required from our amplifier in
order to hear any sound at all. Very
little current flows in the system, so the
actual power consumption (voltage
times current) would be low. But even
without current, the kind of voltage re-
quired is orders of magnitude beyond
the output capabilities of even the most
powerful audio amps. The distortion
problem comes from the uneven way
that force is generated in the system. A
rapid increase in force occurs as the
electrodes get closer together; like-
wise, the force quickly decreases as
the separation becomes greater. This
is an unavoidable result of the proper-
ties of charged particles, and it leads
to a very nonlinear relationship be-
tween input voltage and the motion of
the electrodes.

Assuming we didn't care about dis-
tortion and went ahead and built a spe-
cial high-voltage power amp for our
rudimentary system, we would soon
discover a third problem, destructive
electrical sparks. As high input levels
caused the electrodes to get too close
to one another, or perhaps even touch,
high-voltage discharges would occur.
These sparks might damage the elec-
trodes or the power amp and would
certainly be annoying to hear. So we
must next find some insulating material
that can stand very high voltages when
used in thin layers. Since no current is
supposed to flow across our elec-
trodes, an insulator between them
should not present any theoretical
problem.

Rather than build a new type of pow-
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TO OPTIMIZE POLAR PATTERNS, MAKERS OF
ELECTROSTATICS HAVE TRIED USING MULTIPLE
DIAPHRAGMS, SIGNAL DELAYS, AND CURVED ELECTRODES.

er amp, a more convenient solution to
the probiem of drive voltage is to use a
step-up transformer to feed the elec-
trodes. The design of such a trans-
former is very difficult, but because the
electrode current is very low, it is not
impossible. So we can move on to
tackle the distortion problem. The force
error we encounter is the result of the
physical laws governing the behavior
of our system. Therefore, we must ex-
plore an alternative system to solve our
problem. Cleverly borrowing from oth-
er people’s work, we realize that if we
could use some sort of push-pull ar-
rangement, constant force could be
achieved and distortion would be elim-
inated.

Figure 7 shows a method of combin-
ing the use of a transformer with a
push-pull approach. The stepped-up
audio is applied to acoustically trans-
parent electrodes which attract and re-
pel a central membrane biased to a
high voltage with a separate power
supply. The use of a high-value resistor
to isolate the center electrode results in
a form of operation known as “‘constant
charge,” referring to the fact that the
number of electrons on the electrode
remains essentially fixed as it moves.
Constant-charge operation became
popular in the '50s, pioneered in En-
gland by Peter Walker, the inventor of
the landmark Quad ESL, and in the
U.S. by Arthur Janszen. Constant-
charge operation provides very low
distortion and is now universally ac-
cepted by designers.

Another of Janszen's important con-
tributions to the development of the
modern etectrostatic loudspeaker was
the introduction of what he called
“sheathed conductor” technology.
This was invented to address the issue
of sparking, mentioned earlier. In Jans-
zen's approach, now used by Acous-
tat, a grid of insulated wires comprises
the fixed electrodes. This sounds like a
trivial advance. but 1t is, in fact, very
difficult to find insulation techniques
that can withstand the volitages re-
quired and yet allow the complex sys-
tem of fields and charges to operate
correctly. There are many other ways
to construct the tixed electrodes and
prevent electrical arcing. Various con-
ductor and insulator combinations
have been or are now in use, including
inert insulating gases filling the region
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between the various electrodes. In
Walker's recent Quad ESL-63, an inter-
nal antenna rapidly detects electrical
discharges, shutting off the drive volt-
age in response. This technigue, com-
bined with an input-limiting circuit,
eliminates the need for insulated elec-
trodes altogether.

Even with all the advances realized
over the last few years, today's electro-
statics are not the first choice for pro-
viding high-volume sound. It's true that
they have finally shed their predeces-
sors' propensity for catastrophic failure
every time a stylus was dropped or a
bass drum was hit too hard; in fact,
modern units can be very reliable and
are capable of high output. However,
partly due to the transformers used,
they are not efficient nor are they easy
loads to drive. For a while, it seemed
that manufacturers were making an ef-
fort to integrate high-voltage, transfor-
merless amplifiers into electrostatic
designs, but this trend seems to have
waned, probably for a combination of
technical and marketing reasons.

More than any of the designs dis-
cussed so far, electrostatic drivers are
adaptable to full-range use (within the
inherent low-frequency iimitations of
dipoles). By three-dimensicnal shap-
ing of the diaphragm; by tall. narrow
geometry, or by using a phased array
of radiators, polar patterns can be opti-
mized over a very wide range of fre-
qguencies. This is an important advan-
tage over those planar approaches
which are not so easily suited to these
alterations. In the Quad ESL-63, an ar-
ray of vertically oriented independent
radiators are fed from a series of delay
lines to maintain a very constant hori-
zontal dipole figure-eight pattern over
the audible spectrum. In this way, an
essentially flat radiator can be made to
combine many of the benefits of a
point source with those of a dipole. In
the ESL-63, multiple full-range drivers
are used, so none of the usual cross-
over troubles appear.

Martin-Logan has refined a different
approach to controlling directivity. By
using a large, curved electrode-and-
diaphragm assembly, their loudspeak-
ers can produce a semi-cylindrical
wavefront similar to that of a vertical
line source. Although the shape is not
inexpensive to manufacture. floor, ceil-
ing, and wall reflections are reduced
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without sacrificing coverage. The
curved shape is used in a single-driv-
er, full-range speaker as well as one
using an electrodynamic subwoofer.
Acoustat too produces full-range
speakers that have a vertical line-
source characteristic, using instead a
tall and narrow flat electrode.

Electrostatic loudspeakers have
long held captive a core of fanatical
devotees. Even at a time when listen-
ing to electrostatics invariably meant
clamping your head in the right posi-
tion to hear the highs, settling for back-
ground-music sound levels and thin
bass, and making frequent trips to the
repair shop, there were those who
would have nothing else. Electrostatics
do have a sound of their own, even if
only due to their dipolar operation and
lack of crossover effects. And some-
thing about transparent, high-voltage
speakers seems to hint at communica-
tion beyond the sensory norm.

Contrary to common belief, though,
electrostatics—especially  full-range
ones—do not have extraordinarily ex-
tended top ends nor fast rise-times.
There are many high-quality dynamic
tweeters that can easily outperform
them in these areas. Transient re-
sponse can be excellent from the point
of view of damping and phase, but the
truth is that the air-load mass on a
large diaphragm requires a very large
force to acceierate quickly. Since there
is virtually no scientific evidence to
support the audible need for response
much above 20 kHz, this should not be
considered a problem, just an interest-
ing fact.

All things considered, there are
many things that make sense about flat
loudspeakers. As a group, they have
really come into their own over the last
decade or so, and | have every reason
to believe they will continue to improve.
We might expect to eventually see a
resurgence of interest in direct-drive,
high-voltage amplification for electro-
statics, and new magnetic materials
applicable to ribbons and planar
magnetics are appearing regularly.

At some point in the future, the use
of cones as we know them will proba-
bly be confined to the bottom three or
four octaves of the audible spectrum,
where | think they do what they do
best. And. of course, we'll still use
them for ice cream. A
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The Live-End Dead-End (LEDE) concept evolved from an insight
| had during the mid-1970s while measuring the acoustic re-
sponse of monitor loudspeakers in recording studio control
rooms. | was using analyzers that had been converted to do the
Heyser Transform, which is the frequency-domain portion of
Time-Energy-Frequency or TEF measurements. Most obvious to
me was the inability of a monitor, in a typical control room of that
period, to reproduce accurately the composite record of the signal
delays recorded in the studio. | saw that the LEDE room could be a
neutral playback environment that would allow the recording
environment to be heard with correct temporal imaging of the
recorded material.

The LEDE effect is a psychoacoustic effect. The original design
goal for recording control rooms was to give the mixing engi-
neer’s ears the acoustic clues of a larger space, thus allowing the
perception of hearing the studio rather than the control room.
Those readers familiar with the illusive nature of the five physical
senses should not be surprised to find that hearing is easily

Don Davis, who has more than 30 years of
experience in the audio field, 1s a Fellow of
the Audio Engineering Society, a member of
the Acoustical Society of America, and a
senior member of the Institute of Electrical
and Electronic Engineers. He is co-owner,
with his wife Carolyn, of Synergetic Audio
Concepts or Syn-Aud-Con, as it is more
often known. This audio consulting firm has
had more than 6,000 persons attend its
seminars on sound system design, installa-
tion, operation, and maintenance tech-
niques.
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Davis has written hundreds of articles, as
well as the best-selling How to Build Speak-
er Enclosures with the late Alexis Badmaieff
and the newly revised Sound System Engi-
neering with his wife. He is also a contribu-
tor to Handbook for Sound Engineers: The
New Audio Cyclopedia, which is a recent
addition to the Howard W. Sams & Co. Au-
dio Library series.

LEDE is a trademark of Synergetic Audio
Concepts; LEDR is a trademark of Electro
Acoustic Systems Inc., and RPG is a trade-
mark of RPG Diffusor Systems, Inc.
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Fig. 1—Schematic of the human ear
with the teletransmission system’s
most important time constants (A),
and the transmission characteristics
of the outer (B) and middle ear (C).
(Courtesy of Briel & Kjaer.)
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Fig. 2—lllustration (redrawn from
Barron) showing the effect of
reflections on the perception

of music. The practical threshold
for a stereo source was added by
Marshall and Hyde. (Courtesy of
Peter D’Antonio.)
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Fig. 3—A depiction of acoustic
energy vs. elapsed time. In small,
well-damped rooms, such as home
living rooms, only the direct sound
level, Lp, and early reflections, Lgg,
are present. Reverberation, Lg, while
theoretically present, is below the
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ambient noise level, Lawg. In large
rooms, such as concert halls, Lg
actually develops. It is the
reverberation in the recording that we
would like to hear reproduced over
the speaker before it is masked by
the listening room’s early reflections.
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fooled. Human hearing is little under-
stood even by those studying its com-
plexities, despite the many devoted and
talented workers in this field. As simple a
subject as the integration time of the
human hearing mechanism is under
question as the newest measurement
techniques reveal serious anomalies in
the older data. Because LEDE theory
and practice deal primarily, though not
totally, with the time domain, understand-
ing the various time relationships shown
in Figs. 1 and 2 is important. The top
portion of Fig. 1 is a schematic drawing
of the temporal behavior of the ear/brain,
with graphs of the amplitude response of
the outer and middle ear below.

Sound Fields

To better understand the importance
of the theoretical and practical work
now being done, we should first dis-
cuss a few fundamentals of sound
fields in small rooms—small in the
acoustical sense.

Figure 2 illustrates some key time-
domain characteristics of human hear-
ing. The useful range of reflections is
such that signal delay and signal level
combine to create the Haas effect, but
it does not evoke false imaging. This
illustration encourages the belief that a
“Haas-kicker" (i.e., a strong reflection
which triggers the Haas effect follow-
ing an initial signal delay gap) should
be within 20 to 30 mS at a level opti-
mally 5 to 10 dB below the direct
sound. This would place it within the
range of useful reflections and well
past the danger of “image shift." The
directivity of such returns is also a criti-
cal factor.

Initial Signal Delay Gap: A funda-
mental error often committed by those
unfamiliar with small-room acoustics is
to believe that classical statistical
methods can be used. Let's first view
the sound field as a record of signal
delays using a chart with vertical coor-
dinates of level, in dB, and horizontal
coordinates of delay, in seconds, from
some arbitrary zero point.

As shown in Fig. 3, the first signal to
arrive is the direct sound, Lp. This is
followed by the initial signal delay gap.
ISD, well known in concert-hall acous-
tics as the initial time delay gap, ITD.
(Since time can't be delayed, | prefer
the term “signal,” which can be de-
layed.) The conclusion of the ISD is
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signalled by the arrival of the first sig-
nificant reflection (i.e., the first reflec-
tion that is higher in level than 30 dB)
below the Lp, which is usually the high-
est level in its group of early reflec-
tions. Following the early reflections
will be the reverberant sound field, if
present. In small rooms, this reverber-
ant sound field normally never appears
above the ambient noise level, Lamg, in
the room, and consequently we are
concerned only with the direct sound
level, Ly, and the early reflected level,
Lre. and not at all with the reverberant
sound level, Lg.

The kind of reflected energy capable
of triggering the Haas effect can come
from a single discrete reflection or from
a cluster of returns, such as those from
a quadratic residue diffusor like the
ones discussed in Manfred R. Schroe-
der's 1984 JAES paper. A first signifi-
cant reflection can be broadly defined
as the first appreciable level of energy
to arrive after the direct sound from the
source. The first significant return also
has constraints of coming from the
proper direction (or containing the
comb filtering that mimics the proper
direction) and having the correct fre-
quency content (i.e., containing the
higher frequencies that provide the
correct pinnae clues).

The primary goal of an LEDE listen-
ing space is to extend the ISD that
occurs acoustically in the listening
room to a value greater than that pres-
ent in the performer's area, such as a
recording studio (see Fig. 4).

Leo Beranek has written in Music,
Acoustics and Architecture, “Persons
trained in listening—for example, blind
people, who receive all their clues
about the environment around them
through the senses other than the
eye—can ‘measure’ the size of a room
or judge the distance to a wall behind
them by the length of the time interval
between the direct sound and the first
reflected sound.” Beranek goes on to
note that this capability is not restricted
to the unsighted, but that "experienced
music listeners . . . sense the approxi-
mate size of a hall . . . by the length of
the ‘initial time delay gap.'”

The LEDE technique, by virtue of the
distance the direct sound must travel
to encounter a first reflection, adjusts
the initial time delay gap to the same
figure that Beranek judged as desir-
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able in the best concert halls, namely
20 mS.. It is no coincidence that the
same 20 mS is the optimum 