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A New Standard:
THE NAD 7220PE.

Our goal was to design a receiver in the NAD tradition, with true state-of-the-
art performance . . . but for under $300! The NAD 7220PE represents the
culmination of our most intensive engineering effort ever.

We started with NAD’s most advanced amplifier technology— the "Power
Envelope.” This circuitry provides extra reserves of tone-burst power for
music—nearly triple the rated continuous power! Then we added an outstand-
ing FM section with three stages of |.F. filtering for freedom from noise and
interference, and a dual-gate MOSFET front-end for superb sensitivity. But we
didn't stop there. The finishing touch is our unmatched discrete phono pre-
amp with adynamic range over 100dB, more than enough for the demands of
today’s (and tomorrow's) digital recordings. The 7220PE sets new standards
by which other receivers, costing much more, will now be measured.

We invite you to audition this truly remarkable product.

NAD

For more information on the NAD 7220PE and a list of dealers, send us the coupon below.

NAME

ADDRESS

CITY STATE ZiP

NAD (USA), INC., 675 Canton Street, Norwood, MA. 02062
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No one plays the piano better than Harman Kardon. Or the
flute. Or the guitar. Or any other instrument, forthat matter.
No one has a better voice than Harman Kardon. Because
true-to-source performance is foremost in every aspect of
every Harman Kardon high fidelity component.

Harman Kardon'’s years of experience add up to your ex-
periencing the full sanic range, excitement and subtle
nuance of live music. From hot rock 10 cool jazz, symphonic
grandeur to vocal timbre, Harman Xardon's technological
advances have continually set the highest standards of sonic
excellence. No one engineers components that bring you
this near to live sound

Advanced audio and video components from Harman
Kardon. We put the live performance in high performance.

For alive audition at a dealer near you, call tolifree 1-800-633-2252 Ext. 250.
Or write to 240 Crossways Park West, Woodoury, New York 11797

harman/kardon

P S ———— —— —

A Harman internationalCompany




SIGNALS & NOISE

Packburn Switcher:
A Clarification
Dear Editor:

We were grateful to read in the No-
vember 1986 issue of Audio of Robert
Parker's use of the Packburn Audio
Noise Suppressor (“London Letter” by
Donald Aldous). But we would like to
take this opportunity to add that the
Switcher, which is one of three noise-
reduction processors incorporated in
the Audio Noise Suppressor, is a bit
more sophisticated in its operation
than Mr. Aldous’ description.

Actually, he describes the operation
of our first Switcher. But that was short-
ly superseded by a three-way Switcher
which, in its rest position, reproduces
the vector sum of the signal-plus-noise
from the two groove walls and switches
to one or the other side wall when the
signal-plus-noise of that side wall is
less than that of the sum by a selecta-
ble amount.

| might add that the two channels
are mixed in the lower frequencies, the
crossover being at a rate of 6 dB per
octave starting at 300 Hz. This elimi-
nates vertical rumble and various an-
noyances that could crop up in switch-
ing low frequencies. However, some
records—notably some of the laminat-
ed American Columbia 78s—have ver-
tical components extending above 300
Hz, due to surface irregularities pre-
sumably caused by the material in the
center of the record "sandwich.” It was
after discovering this that the three-
way Switcher was devised. This elimi-
nated that problem and also yielded a
further reduction in the switchable
noises.

All Packburn noise suppressors now
in service have the three-way Switcher.
The above description is for lateral-cut
records. The Switcher also has appli-
cability to vertical-cut recordings. The
Audio Noise Suppressor, in its entirety,
has applicability to any audio medium
where noise reduction is desired.

Richard C. Burns
President

Packburn Electronics Inc.
Dewitt, N.Y.

Too Rich for His Blood
Dear Editor:

At one time | had decided that
among audio magazines yours was the
only one worth reading, and so | let all

other subscriptions expire. However,
during the past year | have become
annoyed at the increase in reviews ca-
tering to the wealthy audiophile. Al-
though | spend comparatively large
sums on audio gear (over $2,000 this
year on three components), | cannot
see why you are reviewing so many
multi-thousand-dollar products.

[ originally subscribed to Audio for
several reasons, one of which was its
reviews of high-quality, reasonably
priced and sometimes “best-buy”
products. If | want to read about the
most esoteric and expensive equip-
ment available, | will pick up a copy of
Stereophile or The Absolute Sound.
(Incidentally, | am presently getting
from Stereophile's “Cheapskate” col-
umn what | used to get from Audio.)

May | implore you to return to review-
ing equipment of special value, unique
features, innovative design, and the
like before | let my subscription expire

out of frustration!
David Lansdown

Newhall, Cal.

Squealing Discs
Dear Editor:
| have encountered a problem with a
Compact Disc. One of my new pur-
chases was failing to load correctly on
my Magnavox FD-2041 player. Upon
closing the drawer, the player would
emit a squealing sound and the error
light would come on. With repeated
attempts the loading would at last be
successful with the player displaying
the number of tracks.
| noticed that this disc differed from
others in my collection in that it was
manufactured in the U.S. at DADC,
while the others were made in West
Germany. The American-made disc
has concentric ridges near the center
hole while the German discs are com-
pletely smooth from disc edge to cen-
ter hole. The German discs load flaw-
lessly each time, with no squealing. |
exchanged the American disc for an-
other, and so far it loads successfully
but still seems to squeal some. | was
wondering if the different manufactur-
ing methods have something to do with
this. Perhaps the German (Polygram)
methods are better. Anyone else have
these troubles?
Randy D. Moench
Watertown, S.D.
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Magnificent

~ Reception.

THE TX-11a COMBINES CARVER'S
REVOLUTIONARY ASYMMETRICAL CHARGE
COUPLED FM DETECTION CIRCUITS WITH AN

AM STEREO SECTION CAPABLE OF

FM-QUALITY RECEPTION.

The Carver TX-11a Stereo AM-FM Tuner is the
most complete high fidelity broadcast reception
component ever offered. It is a technical tour-de-
force which further distances Bob Carver's unique
products from traditional electronic components.
First, by aliminating forms of FM distortion and inter-
ference that even the most expensive tuners availa-
ble can't correct. And second, with a unique
additional tuning section capable of making
AM stereo sound as good as FM!

THE SILENT TREATMENT. While AM stereo
may not yet be available inyour area, you can
receive FM stereo. Including stations so fraught with
interference and distortion that you may be tempted
to return to mono AM. That’s why the TX-11a
includes the first circuitry to remove hiss, “picket
fencing” and the myriad other unpredictable noises
which often disturb F M fistening. Without reducing
stereo imaging, frequency response or dynamic
range.

Part of the FM signal, the left minus right por-
tion, is extremely prone to “ghosting,” or multipath
interference caused by hills, buildings and other
obstructions. Bob Carver's Asymmetrical Charge
Coupled circuitry cancels distortion-causing “dirty
mirror” images before they can reach your ears. It
filters out noise and restores the part of the signal

needed by our ears and brain to construct stereo
imaging, Reintroduced into the mono (L +R) signal
matrix, a net reduction of 93% — or better than 20dB
of noise reduction —is achieved. All ambient and
localizing information is recovered. Only hiss and

distortion are left behind. Or, as High Fidelity maga-
zineput it * .clean, noise-free sound out of weak
or multipath-ridden signals that would have you
lunging for the mono switch on any other tuner”

Ovation magazine observed that the circuit,
" may well mean the difference between marginal
reception of the station signals you've been yearn-
ing to hear and truly noise-free reception of those
same signals.”

Audio magazine called it, "An FM turier
breakthrough.”

THE FfRS'I' AUDIOPHILE AM STEREOQ

CIRCUITRY. Contrary to popular belief, most AM

stereo stations have frequency response (20-15kHz),

separation (35dB) and signal-to-noise ratios (70dB)
audibly indistinguishable from FM stations of equal
strength. But only Carver offers the technology to
appreciate this hidden performance.

ARVER
(l PO Box 1237 Lynnwood. WA 98046

At a press conference in front of America’s top
stereo writers, Bob Carver unveiled a low powered
C-QUAM format AM stereo broadcast transmitter
with a Carver Compact Disc Player as a source. The
CD source and the TX-11a were also routed directly
to a preamplifier and speakers for comparison.

When Bob switched back and forth, most listen-
ers had difficulty distinguishing between the
straightwire CD player and the TX-11a% over-the-air
AM stereo reception! Many could tell no difference
atall!

HUMAN ENGINEERED FEATURES AND CON-
VENIENCE. The TX-11ais designed to make enjoy-
ing FM and AM easy, not dazzle you with flashing
light and complex programming. Thirteen presets,
wide/narrow band selection, automatic/manual
scanning as well as Multipath and Noise Reduction
buttons are inset into the burnished anthracite metal
face. Full instrumentation including digital display,
6-step signal strength LED' and other monitor func-
tions are tastefully recessed, visible but not garish.
The result is performance without theatricality,
access without complication.

CLEAR THE AIR by visiting your nearest Carver
dealer. Ask to hear the most expensive tuner they
sell. (It probably won't be the Carver TX-11a). Tune a
multipath-ravaged, hiss-filled FM stationon it; then
the same station on the TX-11a Stereo AM-FM
Tuner. Now press the Carver Multipath and Noise
Reduction buttons. You'll hear why High Fidelity
Magazine called it, “By far the best tuner we

have tested..."

POWERFUL

MUSICAL
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Critic’s

N\Choice

“The MG-lll is a remarkable
speaker at any price; at $1995
it will be-a runaway best seller.”

INTERNATIONIAL AUDIO REVIEW (U.S.A.)
HOTLINE #31, 1984

“With me, it’s row a question of
trying to live without them, rather
than with them. In other words,
I'm ‘hooked’. ™

Hi-FI ANSWERS (U.K))
JULY, 1985,

“Here we have a remarkable, true
audiophile speaker.”

HI-FI NEWS AND RECORD REVIEW (U.K.)
JUNE, 1982

“One of the best sounds at the
Riviera (Consumer Electronics
Show).”

AUDIO MAGAZINE
MAY, 1985

“Especially with fu:l orchestral
music, the MG-lll really shows its
full potentiai.”

STEREOPLAY (GERMANY)
AWUGUST, 1984

“This speaker will be a classic.”

HIGH FIDELITY. (DENMARK)
JULY-AUGLUST, 1984

The Absolute Sound Magazine.

SEE REVIEW INIVCL. 9, NC. 35
AUTUMN, 1984

Magneplanar’
MG-Illla

Il MAGNEPAN

1645 9th Street
White Bear Lake, MN 55110
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HERMAN BURSTEIN

Tape for “Oldies”

Q. | plan to record the "oldie” re-
cords which | have been collecting for
about 25 years. What type of tape
should | use? Some people say |
should use metal-particle, and some
say | shouldn't. At present, | use a
good-quality Type Il tape—Matthew
Franco, West Hartford, Conn.

A. I suggest that you stay with Type
Il. You might even try a high-quality
Type | (ferric-oxide) tape. The advan-
tage of metal-particle tape, Type IV,
lies principally in its ability to record
extremely high frequencies, especially
those of high amplitude, without loss or
distortion when recording at a high iev-
el. This advantage is most apparent
when recording live material or from
such sources as Compact Discs.

On the other hand, the proof of the
pudding is in the eating. You might
invest in one Type IV cassette and
judge for yourself whether the extra
cost is warranted. Possibly your ears
will detect a worthwhile difference, al-
though the odds are against this.

An Attack on the Tape

Q. Recently my cassette deck has
developed a problem. On a number of
tapes recorded at home, the audio
quality had degraded significantly. On
close inspection of the tapes, | found
the tape surface covered with wrinkles
and creases. The deck exhibits no op-
erating difficulties such as jamming or
stalling, yet the tape looks as if the
pinch roller has attacked it. The deck is
less than a year old, and tape-path
components are kept very clean. What
might be the problem?—Zachary B.
Freeman, Athens, lIl.

A. The cause of your problem could
be the pressure roller or something
else in the transport system, such as
improper tape tension exerted by the
hubs that drive the supply and take-up
reels. The problem you describe might
also be caused by a faulty pressure
pad, but since that is part of the cas-
sette and you are having trouble with
many of your tapes, it wouldn't appear
to be the cause here. A trip to a repair
shop is indicated. Look for an autho-
rized shop for your brand of deck.

Expansion or Compression?
Q. ! plan to purchase a dbx noise-
reduction unit and a dbx dynamic-

S G

range expander for use with my cas-
sette deck. The dbx NR system claims
to preserve the dynamic range of the
source material. | can see the advan-
tage of using dbx NR when making a
tape from a good Compact Disc, be-
cause such a CD usually has a wider
dynamic range than a conventional LP.
However, when | dub an LP onto a
tape and use dbx NR, | can see that !
would end up with the original narrow
dynamic range of the record. The tun-
er/deck that | have in my car is
equipped with dbx NR, but | cannot
use a dynamic-range expander in the
car. Thus, when | make tapes for play-
back in the car, | need to expand the
dynamic range of the signal before it is
fed into the dbx decoder. When re-
cording on my home deck, | plan to
feed the signal from the turntable to the
preamp, then to the expander, then to
the dbx NR unit (for encoding), and
then to the cassette deck.

Would this way of connecting the
units work? Would the overall SIN ratio
deteriorate? How much expansion
should | apply to the source materi-
al?—Kunio Mitsuma, State College, Pa.

A. | believe the arrangement you
describe will work. However, to be on
the safe side, you should have your
audio dealer demonstrate this hookup.
| doubt that the overall S/N ratio would
decline significantly, if at all. The desir-
able amount of range expansion will
vary with the source material and your
own listening preferences. However, |
wonder whether dynamic-range ex-
pansion—which lowers the low-level
sounds as well as raising the high-level
sounds—is desirable in a car, at least
with the motor going. The engine and
road noise are apt to obscure the low-
level passages of the music unless you
play at very high volume, which raises
the problem of road safety. The latest
(and the earliest) expander units made
by dbx can also be set to compress
dynamic range. This should be far
more desirable when making tapes for
the car, for it would limit the loss of low-
level information when playing at sen-
sible volume while you drive.

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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SONIC HOLOGRAPHY TRANSFORMS EXCITING
NEW PROGAM SOURCES AS WELL AS
FAMILIAR OLD ONES INTO TRULY LIFELIKE
MUSIC EXPERIENCES.

Watch a movie on a 13" black and white TV.

Now see it in 70 millimeter Technicolor with Sur-
round Sound.

Listen to your favorite musicians on a portable
radio. Now sit three rows back from the stage at a
live concert.

The difference is dimension: Width, depth,
breadth and detail that turn flat sensory input into
breathtaking reality. They're the missing ingredients
of live musical performance that Sonic Holography
restores to records, com pact discs and even hi-fi
movie soundtracks.

The most experienced and knowledgeable
experts in the audio industry have concurred. Julian
Hirsch wrote in Stereo Review, “The effect strains
credibility — had | not experienced it, | probably
would not believe it”

High Fidelity magazine noted that “..it seems fo
open a curtain and reveal a deployment of musical
forces extending behind, between and beyond
the speakers.” According to another reviewer, “/f
brings the listener substantially closer to that
elusive sonic illusion of being in the presence
of a live performance.”

All this with your existing speakers and music
collection.

HOW SONIC HOLOGRAPHY WORKS. Unfor-
tunately, conventional stereo cannot isolate the out-
put of left and right speakers and send their output
only to your left and right ears. Left and right ver-
sions of a sound occurrence also cross in the mid-
dle of your listening room, confusing your ears with
additional extra sound arrivals a split second apart.
Stereo imaging and separation suffer because both
speakers are heard by both ears, confusing your
spatial perception.

The Sonic Hologram Generator in the Carver
4000t Preamplifier, C-1 Preamplifier and Carver
Receiver 2000 solve this muddling of sound arrivals

ARVER
C P0.Box 1237, Lynnwood, WA 98046

Realit
Realized.

by creating a third set of sound arrivals. These
special impulses cancel the objectionable second
sound arrival, leaving only the original sound from
each loudspeaker.

The result is a vast sound field extending not only
wider than your speakers, but higher than your
speakers as well. Sounds will occasionally even
seem to come from behind you! It is as if a dense
fog has lifted and you suddenly find yourself in the
midst of the musical experience. Or, as the Senior
Editor of a major electronics magazine put it, “When
the lights were turned out, we could almost have
sworn we were in the presence of a live orchestra.”

IMAGINE THE POSSIBILITIES. Thanks to VHS
and Beta Hi-Fi stereo soundtracks (found evenon
rental tapes), and the increasing number of stereo
TV broadcasts, Sonic Holography can put you inside
the video experience, too.

It's a breathtaking experience. Without the need
for additional rear speakers, extra amplifiers or
decoders, the visual experience is psychoacousti-
cally expanded by lifelike sound that envelops you,
transforming stereo from monochromatic flatness
into vibrant three-dimensional reality. Instead of
being at arm's length from the action, you are
immersed init.

Then there are the familiar audio sources which
Carver innovation has further improved upon, each
of which gains character and
heightened impact through
Sonic Holography

Compact discs, whose potential is still trapped in
the twotdimensionality of conventional stereo, are
evenmore lifelike with Sonic Holography.

Thanks to the Carver Asymmetrical Charge-
Coupled FM Detector, FM stereo broadcasts can be
received hiss- and interference-free, ready to take on
an astonishing presence and dimension through
Sonic Holography.

Even AM stereo can actually become a three-
dimensional phenomenon with Sonic Holography
and the new Carver TX-11aAM/FM tuner which
delivers AM stereo broadcasts with the same
dynamics and fidelity as FM.

ENHANCE YOUR SPATIAL AWARENESS
WITH CARVER COMPONENTS. \When consider-
ing the purchase of a new preamplifier or receiver,
remember how much more you get from the Carver
4000t, C-1 and Receiver 2000. Or add Sonic Holog-
raphy to your existing system with the C-9
add-on unit.

Each can transcend the limits of your listening
(and viewing) experiences by adding the breath-
taking, spine-tingling excitement that comes from
being transported directly into the midst of audio-
video reality.

Visit your nea-est Carver dealer soon and expand
your range of experiences with Sonic Holography.

POWERFUL
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Handel, Water Music The English
ConcertiPinnack. “Quite the bast per-
formance...now on the markat."—

Gramophone Archiv DIGITAL 115306

Dvorak, Symphony No. 3 {New
World) Chicago Symphony
Orchestra/Soli. "The playing is
superlatively good."—Gramephone
Loncon DIGITAL 115168

Periman: Mozart, Violin Con-
certos Nos. 3 & 5 Vienna
Philharmonic/Levine. “Radiansty
sumptuous.”—High Fidelity DG
DIGITAL 115146

Ameriza, The Dream Goes On
The Boston Pops Williams. Tifle song,
America, Battle Hymn Of The Republic,
more. Philips DIGITAL 115134
Handal, Messiah (Highlic hts)
Musica Sacra/Westenburg. Haileluyah
Chorus, } Know That My Re~fe=mer
Liveth, rore. BCA DIGITAL £3586

Rubirstein: Rachmaninoff,
Pianc Concerto No. 2; Rhap-
sody On A Theme Of Paganini
Chicago Symphony/Reiner. RCA
170232

Ravel, Da»hnis et Chloe (Com-
plete} Morereal Symphony/Dutoit. “An
absolu e dream performance."—Stereo
Reviev Lon jon DIGITAL 115520

Brahms, Celio Sonatas Yo-Yo Ma,
cello; Eman et Ax, piano. 1985 Gram-
my Award Winner,
Best Chamber Music
Performance! RCA
DIGITAL 154044

Pavarotti: Passione Title song, La
Pafummella, 10 more. “A sumptuous
festival of Neapolitan plums."—OQpera
News London DIGITAL 115441

Mozart, Requiem Leipzig

Radio Choir; Dresden State
Orchestra/Schreier. “Exceptionally
satisfying."—High Fidelity Philips
DIGITAL 115039

Galway: Clair De Lune (Music Of
Debussy) With Marisa Robles, harp.
Sonata for Flute, Viola & Harp; Réverie;
more. RCA DIGITAL 150499

Rimsky-Korsakov,
Scheherazade Vienna Philharmonic
Orchestra/Previn. “A fresh and spacious
reading.”—Gramophone Philips
DIGITAL 115415

Romantic Organ Music Peter Hur-
ford plays Widor, Vierne, Alain, Franck,
Karg-Elert, Brahms, Mendelssohn &
Reger. Argo DIGITAL 115221

The Canadian Brass: High,
Bright, Light & Clear Air On The G
String, Masterpiece Theatre Theme,
other Baroque gems. RCA DIGITAL
144529

Richard Stoltzman: Begin
Sweet World Title song, Amazing
Grace, Clouds, Abide With Me/Blue
Monk, Morning Song, more. RCA
DIGITAL 150414

Horowitz In London Recorded live!
Schumann, Kinderscenen; Chopin,
Polonaise-Fantaisie & Ballade No. 1
more. RCA DIGITAL 162507

Orft, Carmina Burana Hendricks
Aler, Hagegard. London Symphony
Chorus & Orchestra conducted by
Eduardo Mata. RCA DIGITAL 144503

Pops In Space John Williams leads
The Boston Pops in music from Star
Wars, Close Encounters, Superman,
more. Philips DIGITAL 105392

Mozart, The Piano Quartets
Beaux Arts Trio; Bruno Giuranna. viola
“Absolutely indispensable."—Stereo
Review Philips DIGITAL 115271

Pachelbel, Canon in D Alsoin-
cludes other works by Pachelbel &
Fasch. Maurice Andre, trumpet; Paillard
Chamber Orchestra. RCA 133877

Wagner, Orchestral Highlights
From The Ring Vienna Philhar-
monic/Solti. Ride Of The Valkyries,
Magic Fire Music, more. London
DIGITAL 115426

IPS/6550 E. 30th St./Indianapolis, IN 46219

Julian Bream: Music Of Spain,
Vol. 5 Albéniz & Granados on guitar,
“Electrifying...A treasurable dise
Gramophone RCA DIGITAL 114746

Gershwin, Rhapsody In Blue;
An American In Paris; Concerto
Pittsburgh Symphony/Previn (pianist &
conductor). Philips DIGITAL 115437
Galway Plays Khachaturian Fiute
Concerto; Sabre Dance; Masquerade:
Waltz; Ada%io Of Spartacus And
Phrygia. RCA DIGITAL 160162

Luciano Pavarotti-

Pavarotti: Mamma with Henry
Mancini: Title song, Non ti scordar di
me, Musica proibita, Vieni sul mar, 12
more. London DIGITAL 115310

Mahier, Symphony No. 4 Kiri te
Kanawa, soprano. Sir Georg Sotti
conducts the Chicago Symphony
Orchestra. London DIGITAL 115092

Rudolf Serkin: Mozart, Piano
Concertos Nos. 12 & 20 “He
makes every phrase glow with life.
Stereo Review DG DIGITAL 115062

Vivaldi, The Four Seasons The
English Concert/Pinnock. “The finest
recording of [it] I've heard."—Hich
Fidelity Archiv DIGITAL 115356

Reich, Variations For Orchestra;
Adams, Shaker Loops San Fran-
cisco Symphony Orchestra led by Edo
de Waart. Philips DIGITAL 115479

Sousa, Stars And Stripes
Forever Philip Jones Ensemble. Plus
Semper Fidelis, El Capitan, Washing
ton Post, 11 more. London DIGITAL
115051

IPS 513
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Bizet, Carmen (Highlights From
The Film Soundtrack) Julia
Migenes-Johnson & Placido Domingo;
Maazel, conductor. Erato DIGITAL
154105

Schubert, Trout Quintet; Mozart,
Eine kieine Nachtmusik Emanuel

Ax, piano; Julius Levine, bass; Guarneri
Quartet. RCA DIGITAL 154371

Tchaikovsky, Symphony No. 6
(Pathétique} Chicago Sym./Levine.
“A sound that dazzles and sings."—
Milwaukee Journal RCA DIGITAL
153939

Mozart, Posthorn Serenade;

2 Marches Academy of St.
Martin/Marriner. “Gracious, warm
musicmaking."—N.Y_Times Phiiips
DIGITAL 115151

Alicia de Larrocha: Falla, Nights
In The Gardens Of Spain Also
includes rhapsodies by Albéniz &
Turina. London DIGITAL 115410

Tomita: The Mind Of The
Universe (Live At Linz, 1984) Ode
To Joy, Also Sprach Zarathustra (open-
ing). Liebestod, more. RCA 173829

Swing, Swing, Swing The Boston
Pops/Williams. Title song, Satin Dol
Moonlight Serenade, In The Mood, 10
more. Philips DIGITAL 115540

Gregorian Chant Schola of the
Hofburgkapelle, Vienna. 10 Propers
from Graduale Romanum; more. Haunt-
ingly serene. Philips DIGITAL 115434

for just

Artur Rubinstein: Chopin, 14
Waltzes “[His] playing is relaxed,
assured, and wonderfully controlled.”—
American Record Guide RCA 101987

Mozart, Symphonies Nos. 40 in
G Minor & 41in C (Jupiter) James
Levine conducts the Chicago
Symphony Orchestra. RCA DIGITAL
104810

Kiri te Kanawa: Blue Skies with
Nelson Riddle: Title song, Speak Low,
How High The Moon, So In Love, 8
more. London DIGITAL 115035

The Canadian Brass: The
Village Band A Stephen Foster Trea-
sury, A Sousa Collection, Flight Of The
Bumblebee, more. RCA DIGITAL
134440

Bach, Organ Works Daniel
Chorzempa plays the Toccata & Fugue
in D Minor; the Prelude, Largo & Fugue
in C: more. Philips DIG/TAL 115193
Galway & Mancini: In The Pink
The Pink Panther, Breakfast At
Tiffany's, Pennywhistle Jig, Two For
The Road, more. RCA DIG/TAL 151758

$400

plus shipping
and handling with
Club membership

th No Obligation to Buy Anything...Ever!

Vaughan Williams, Fantasia On
A Theme By Thomas Tallis; Fan-
tasia On Greensleeves; more
Academy of St. Martin/Marriner. Argo
105459

Debussy, La Mer; Nocturnes
Boston Symphony Orchestra/Davis
“The BSQ is in tip-top form throughout.’
—OQvation Philips DIGITAL 115068

Sunday In The Park With

George Original cast album with Ber-
nadette Peters & Mandy Patinkin. Grammy
Award Winner! RCA DIGITAL 154014

Ashkenazy Plays Ravel Gaspard
de la nuit; Valses nobles et sentimen-
tales; Pavane pour une infante défunte.
London DIGITAL 115101

Prokofiev, Symphony No. 5 Saint
Louis Symphony Orchestra/Slatkin.
“Outstanding."—QOpus Double Grammy
Winner! RCA DIGITAL 154580

Marilyn Horne: Beautiful
Dreamer Plus God Bless America,
Shenandoah, You're A Grand Old
Flag, Camptown Races, more. London
DIGITAL 125359

Values up to $47.94

his remarkable $1 offer is being made to
introduce you to an outstanding classical music
membership—with never any obligation to buy.

You'll find hundreds of outstanding albums in each issue of the
Society’s magazine, which will be sent to you every 4 weeks.
You will also receive 6 special sale issues, giving you 19
opportunities a year to shop for fine music at home. But there
is no obligation to accept any offering at any time.

You choose only the music you want!
If you'd like to accept the Main Selection, you need notdo a
thing. It will be sent automatically. If you'd prefer an alternate
selection or none at all, just mail back the Notification Card by
the specified date. You'll always have at least 10 days to decide.

Substantial savings with our half-price bonus plan.
For every regular purchase you do make, you may choose a
bonus album for only half of the members club price! A ship-
ping/handling charge is added to each shipment.

3 Compact discs or records or cassettes for just $1!
Begin your membership now by choosing any 3 albums shown
here for just $1 plus shipping and handling. Send no money
now. We want you to judge for yourself before you decide to buy.
If not delighted, return your 3 albums at the end of 10 days
without obligation.

e ——— e

(5 B g 3 % 0 P
J%j%mﬂmﬂ&%mwﬁﬂy
P.O. Box 91406 + Indianapolis, IN 46291
[1 YES! Please accept my membership in The International Preview Society
and send me, for 10 days’ FREE examination, the 3 albums | have indicated

below. | may return them after 10 days and owe nothing, or keep them and pay
only $1 plus shipping & handling.

Please send all selections on: [ | Compact Disc Cassette Record
Write Selection Numbers Here:
L[] Mr.
[ Mrs.
[ Miss First Name Initial Last Name (PLEASE PRINT)
Address Apt.
City State Zip
Telephone ( )
Area Code

NOTE: Members who select compact discs will be serviced by the Compact
Disc Club. Full membership details will follow with the same 10-day. no-
obligation, no-minimum purchase privilege.

Limited to new members, continental USA only

one membersh\plperiaml\y We reserve the right to

request additional information or reject any applica-

tion Local taxes. if any, will be added W8826 BSS



AUDIOCLINIC

JOSEPH GIOVANELLI

Who? Where?

| have noticed a growing tendency
for correspondents not to write their
addresses—and sometimes even their
names—on the letters they send me. |
suppose they reason that putting this
information on their outer envelopes, or
the self-addressed stamped enve-
lopes they enclose, is sufficient.

The problem is, | don’t work at Audio
magazine's office, where I'd get these
letters one at a time. Instead, pack-
ages of letters are forwarded to me. |
open a number of letters at a time, then
try to sort them by date so | can answer
the earliest ones first. (I answer the
undated letters last.) Often, the exter-
nal and/or return envelopes become
separated, and | must rely on names
and addresses in the letters them-
selves—so please include that infor-
mation.

One more thing: If you want a reply,
you'll get it faster if you enclose a
stamped, self-addressed envelope
and put your ZIP code on it. Typing
envelopes and looking ZIP codes up in
a directory takes time which would be
better employed in answering your
questions.

Thank you for your help!l—J. G.

Biamplification Hookup

Q. What hardware is required to
hook up a biamplified system?—David
C. Bennett, Elizabeth City, N.C.

A. First, you need speakers with ac-
cessible woofer and tweeter terminals
which bypass any internal crossovers.
Then you need a preamplifier, one am-
plifier channel for each woofer and
tweeter (four in all, for stereo), and an
electronic crossover. The amplifiers
can be stereo or mono models; you
can even use the preamp and power
amp sections of an integrated amplifier
or receiver if the unit has preamp-out
and amp-in jacks.

The crossover frequency should be
set to match the requirements of your
woofers and tweeters. The preamp
output is connected to the crossover
input. The crossover's high-frequency
(or high-pass) output should be fed,
via the less powerful amplifier chan-
nels, to the tweeters. The low-frequen-
cy (low-pass) output should be fed, via
the other ampilifier channels, to the
woofers. The crossover will usually

have a level control for the high or low

outputs to match the woofer and tweet-
er levels. If not, use the amplitiers’ in-
put gain controls for this.

Breaking Glass

Q. Why does glass shatter when op-
era singers sing?—Brenden Mesch,
Plano, Tex.

A If such a thing can happen, |
think the scenario would run this way:

The glass used is likely to be thin.
Tapping it would produce a ringing
sound whose frequency is the reso-
nant frequency of the glass. (All bodies
capable of vibrating will do so at some
specific frequency, known as the reso-
nant frequency.)

if a source produces a sound at the
resonant frequency of a glass pane (or
of any other body, such as a drum
head or taut string), the glass (or other
body) will be made to vibrate. This
phenomenon is called “sympathetic vi-
bration.” If the source frequency and
the driven body's resonant frequency
match precisely, very little acoustical
energy is required to keep the driven
body (the glass, in this case) vibrating.
If sufficient energy is imparted to the
vibrating glass, the elastic limit of the
material will be exceeded and the
glass will shatter.

Whether an opera singer (most of
whom have wide vibrato—meaning
that their output frequencies are not
constant) can impart sufficient energy
to a glass to cause it to shatter is, to
me at least, suspect.

Bypassing Preamp Stages

Q. I recently obtained a Compact
Disc player. | tried operating it through
the balance and volume controls of my
preamplifier, bypassing the earlier por-
tions of the circuit. The results were not
successful. The slightest raising of vol-
ume from minimum resulted in a large
amount of output which sounded harsh
as well as loud. Undaunted, | lowered
the output from the disc player, but this
did not help significantly.

The volume pot is 50 kilohms per
section; the balance control is a 20-
kilohm pot. | can't imagine why this
would Joad down the CD player, but
would pots of different values solve the
problem?—Name withheld

A. | do not believe that different val-
ues for either the balance or the vol-
ume control can help your situation. My

suggestion is for you to restore your
preamplifier to its original state. | sus-
pect that the output impedance of your
player is much lower than the d.c. re-
sistance of the pots; thus, the player
may not be properly loaded in your
current system.

| wonder if the volume circuit that
you are working with is a feedback
control rather than the more conven-
tional signal attenuator. The low im-
pedance of the player may change the
operation of the circuit to such an ex-
tent that feedback is virtually shorted
out, leading to uncontrollable volume
adjustment.

In summary, | can only repeat that
you will obtain less distortion and bet-
ter overall performance by restoring
the circuit to its original state.

Problems with an
FM Stereo Adaptor

Q. | recently equipped my 1962
tube FM tuner with a modern, multiplex
stereo adaptor. For about five minutes
after a cold start, sound is great! Then |
hear a high-pitched whistle. This whis-
tle gradually descends in pitch to be-
low 1 kHz. If I wait long enough, the
tone fades to inaudibility. Of course,
switching to “mono’ at the preamplifier
kills the tone entirely. What's happen-
ing?—John H. Lowry, Terre Haute, Ind.

A. The only likely cause of the prob-
lem you have described is an unstable
19-kHz oscillator in the adaptor. | have
noticed such symptoms in instances
where the oscillator is misaligned; oth-
erwise, | have not seen one of these
oscillators drift.

It's a stab in the dark, but inasmuch
as you say that your adaptor is a mod-
ern unit, it is probably designed to
work with low-level signals. Tube-type
detector circuits usually generate quite
high voltages, on the order of 1V or so.
The detectors in recent tuners develop
one-tenth of this value. Thus, it may be
that your tuner feeds more signal into
the adaptor than it was designed to
accept. Try padding the adaptor down
with a voltage divider having a 10:1
ratio. Perhaps it will then behave. 4

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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continues to get better
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with Ford JBL Audio Systems.

Announcing another Ford first:
The long awaited Compact Disc
for the Lincoln Town Car.

Start with the very best high fidelity music systems we
offer: Ford JBL Audio Systems.

o 12 JBL speakers including 2-6" x 9" woofers, 2-32"
midrange speakers and 2-7&8" tweeters located in the
rear deck; 2-5V4" woofers mounted in the doors;
and 2 tweeters and 2 midrange speakers in the
instrument panel. Selective frequency fading so all
woofers remain in operation at controlled levels
when faded front/rear.

o 140 watts of total system power—4 amplifiers, 35
watts per channel into 4 ohms at 1000 Hz with
.07% THD. 105 dB SPL maximum acoustic output.
Excursion control computer with continuously
variable loudness compensation and automatic
overload protection.

Then add the pure, unparalleled performance of the

new Compact Disc player to digitally deliver
frequency response spanning the entire audio
spectrum without distractions of noise or hiss.

The Compact Disc not only lets you experience the
total capacity of a Ford JBL Audio System, it
establishes all new standards for clarity, realism and
dynamic range in automotive sound.

e Performance features of the Compact Disc player
include frequency response at 5 to 20,000 Hz with
less than .05% THD, dynamic range greater than
90 dB, signal-to-noise ratio greater than 90 dB and
channel separation greater than 85 dB.

o Convenience features of the Compact Disc player
include direct loading, automatic reload, automatic
and manual music search, dual repeat modes,
instant return/replay with digital LED display and
fully illuminated control symbols.

Hear for yourself just how much better an audio
system can really be, exclusively at your Lincoln-
Mercury dealer today.

AUDIO SYSTEMS



Matthew Polk’s Magnificent Sounding New SDA 2A
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The Magnificent Sound of Matthew Polk’s
Extraordinary New SDA 2A
Puts the Gompetition to Shame!

“It bas the ability to make your
previous favorite speaker sound almost second rate”

atthew Polk’s magnificent sound-

ing new 3rd generation SDA 2A

incorporates many new advances
pioneered in his top-of-the-line Signature
Edition SRSs. It achieves stunningly life-
like musical reproduction which would
be remarkable at any price but is simply
extraordinary at $499. each. Stereo Review
said, “listen at your own risk.” Once you hear
them you'll never be satisfied with anything
else!

Polk’s Revolutionary True
Stereo SDA Breaktbrough

The magnificent sounding new SDA 2A
incorporates Polk’s revolutionary True Stereo
SDA technology. This patented, critically ac-
claimed, Audio Video Grand Prix Award win-
ning breakthrough is the most important
fundamental advance in loudspeaker tech-
nology since stereo itself. In fact, the design
principles embodied in the SDAs make them
the worlds first and only True Stereo speakers.

Why do Polk SDAs always sound better than
conventional speakers? When conventional
loudspeakers are used to reproduce stereo
both speakers are heard by both ears causing
a form of acoustic distortion called interaural
crosstatk which cuts down stereo separation,
obscures detail and interferes with the proper
reproduction and perception of imaging, and
spaciousness. Polk SDAs are designed to elimi-
nate interaural crosstalk so that each speaker is
only heard by the one correct ear (i.e. left
channel/left ear. right channel/right ear). like
headphones. The result is dramatically im-
proved stereo separation, detail and three-
dimensional imaging. In order to accomplish
this each SDA incorporates a separate set of
drivers which radiates a special dimensional
(difference) signal which cancels the undesir-
able interaural crosstalk coming from the
wrong speaker to the wrong ear. High Fidelity
called the results “Mind Boggling™.

The Most Extraordinary Value
in High End Audio Today

The new SDA 2As, like all the current SDAs,
incorporate the latest 3rd generation SDA
technology developed for Matthew Polk’s Sig-
nature Edition SRS and SRS-2 including 2 ¢ full
complement sub-bass drive for deeper, fuller,
tighter and more dynamic bass response; 2:
phase coherent time-compensated driver
alignment for better focus, lower-coloration
smoother, clearer, more coherent midrange
and improved front-to-back depth and: 3:
bandwidth-optimized dimensional signal for
smoother high-end and even better soundstage
and image. The new SDA 2A is the finest
sounding and most technologically advanced
speaker ever produced at its extraordinarily
modest price. It sounds dramatically better than
speakers from other manufacturers that cost 4
times as much and more and is, at $499 ea.,
truly the speaker of your dreams at a price you
can afford.

“Breatbtaking...a new world
of bi fi listening.”
The spectacular sonic benefits of SDA
technology are dramatic and easily heard by
virtually anyone. Reviewers, critical listeners
and novices alike are overwhelmed by the
magnitude of the sonic improvement achieved
by Polk’s SDA technology. Stereo Review said,
“These speakers aluays sounded different

Stereo Buyers Guide

from conventional speakers — and, in our view,

better — as a result of their SDA design.”

All Polk’s SDAs, including the new 2As
produce a huge lifelike three dimensional sonic
image which will amaze you. You will hear for
the first time instruments, ambience and subtle
musical nuances which are present on your
recordings but masked by the interaural cross-
talk distortion produced by conventional speak-
ers. Stereo Review said, “Spectacular.. literally
a new dimension in the sound...the result is

Where to buy Polk Speakers? For your nearest dealer, see page 45.

Enter No. 22 on Reader Service Card

Stereo Review Magazine

always better than would be achieved by con-
ventional speakers”. High Fidelity said, “Mind
Boggling...Astounding ... Flabbergasting...we
have yet to hear any stereo program that doesn’t
benefit". With SDAs every instrument, vocalist

“Mindboggling,
Astounding,
Flabbergasting”

High Fidelity Magazine

and sound becomes distinct, tangible and alive;
allowing you to experience the spine tingling
excitement. majesty and pleasure of live music
in your own home.

Otber Superb Sounding Polks
From $85. to $1395. each

No matter what your budget is there is a
superb sounding Polk speaker perfect for you.
Polk’s incredible sounding/affordably priced
Monitor Series loudspeakers utilize the same
basic components as the SDAs and begin as
low as $85. each. The breathtaking sonic
benefits of Matthew Polk's revolutionary True
Stereo SDA technology are available in 5 SDA
models priced from $395. to $1395 ea.

“You owe it to yourself to
audition them” High Fidelity
The experts agree: Polk speakers sound
better. Use the reader’s service card or write
to us for more information. Better vyet, visit

your nearest Polk dealer today. Your ears
will thank you.

The Speaker Specialists ®

5601 Metro Drive, Baltimore, Md. 21215



BEHIND THE SCENES

BERT WHYTE

AES YOU LIKE IT

Master-embossing recorder used in Teldec's DMM-CD process

fter meeting elsewhere for sev-
Aeral years, the Audio Engineer-
ing Society returned to Los An-
geles for its 81st convention, Novem-
ber 12th through 16th. The ever-in-
creasing growth of professional audio
necessitated two separate venues, the
Los Angeles Hilton Hotel and the near-
by Los Angeles Convention Center.
The AES billed the convention as “The
Digital/Analog Fusion: A Rainbow of
Technology.” A tour through the exhib-
its and the high quality and diversity of
the technical papers soon confirmed
that this slogan was most apt.
Although the convention showcased
a number of important advances in au-
dio technology, the indisputable star of
this meeting was the Teldec Direct
Metal Mastering process and its appli-
cation to production of Compact Discs,
which | described in the December
1986 issue. The technical paper on the
Teldec CD system was presented by
its developer, Dr. Horst Redlich, before
a standing-room-only crowd. | had a
chance to talk to Dr. Redlich and dis-

A Teldec DMM-CD blank

cuss several aspects of the DMM-CD
process. In addition to what | reported
in December, | elicited the following
facts:

The DMM-CD Embossing Recorder
uses a piezo-ceramic transducer ele-
ment to drive a diamond embossing
stylus which is shaped like the bow of
a ship. In the CD master, a glass disc
is used as the substrate. The glass
disc is coated with a proprietary mate-

rial which forms a separation layer only
a few nanometers thick; this allows the
glass disc to be removed from the met-
al part and reused. Upon this separa-
tion layer an evaporation process de-
posits approximately 300 nanometers
of amorphous copper. After the copper
surface has been embossed with the
pits of the recording, it is electrolytical-
ly plated with a few micrometers of a
precious metal, and then further plated
with nickel to a thickness of 0.25 mm.
Removing the glass disc from this met-
al part leaves a metal “sandwich,” with
the recording completely protected
between the copper and precious-
metal layers. Obviously, this sandwich
is a safe medium for storage and for
shipping.

The next step in the DMM-CD pro-
cess is the release of the electroplate
from the sandwich. This is done by
removing the separation layer and the
copper layer in a ferric chloride solu-
tion, leaving the precious-metal sur-
face on the nickel backing. Using the
precious-metal part as a ‘“father,”
mothers and stampers can be pre-
pared by electroplating—like the fa-
thers, mothers, and stampers used in
conventional record pressing. It is also
possible to use this metal part directly
as a stamper. However, if this is con-
templated, during the sandwich pro-
cess rhodium should be used as the
precious metal, as its hardness makes
it more suitable as a stamper. Incredi-
bly, by using the master as a stamper,
it is possible to proceed from the digi-
tal tape master to the CD pressing
stage within two hours!

Teldec stressed that no clean room
is necessary in their system and that
costs are only one-third those of the
usual laser photo-optical CD process.
They expect to begin deliveries of
DMM-CD equipment by this June.

Everywhere one looked in the exhibit
area, one encountered glittering new
jewels of advanced audio technology. |
could fill six columns just describing
these new products, but a highly se-
lective sampling will have to suffice.

Over the past several years, you
may recall, | have lamented that no
manufacturer seemed to be address-
ing the need for a portable digital mix-
er that could be used for location re-
cording. | am happy to say that this
problem has been neatly resolved with
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‘“How Bi An p Db ’ R’eally Need?”

Contrary to popular belief,
lots of amplifier power isn't necessarily
the solution to getting lots of dynamic
range from your system.

Fact is, amplifier power alone
has little effect on the dynamic range
we hear in compact discs and other
modern recordings. Your speakers
have far more effect on dynamic range
than the amplifier or any other com-
ponent in your system.

We compared a KLIPSCH®
Loudspeaker with four other models
from various makers. (The KLIPSCH
model was not the most expensive.)
Doubling, even tripling the power to
the speakers had little effect on their
dynamic range.

Compared to the KLIPSCH
model, the other speakers required at
least 30 times more power to achieve
a normal listening level. And regard-
less of the total power consumed by
the other speakers, the KLIPSCH
model still had 20 dB higher output.

Are we suggesting KLIPSCH
Loudspeakers have the widest dynamic
range in the industry? You bet. In
most cases, the addition of KLIPSCH
Loudspeakers will be the most effec-
tive and efficient way to widen the
dynamic range of your system. Our
special compression drivers are the
reason why. They give you more con-
trolled imaging, greater clarity and
wider dynamic range.

Enter No. 16 on Reader Service Card

As these characteristics be-
come higher priorities to your musical
taste, we encourage you to compare
KLIPSCH to any other
speaker mated to any
size amplifier. Decide
for yourself what gives
you the most for your
money.

For your near-
est KLIPSCH dealer,
look in the Yellow
Pages. Or call toll free,

1-800-223-3527. =

KLIPSCH FORTE® PICTURED ABOVE

¥klipsch

LEGEND IN SOUND."
P.O. BOX 688 ® HOPE, ARKANSAS USA 71801




A speaker representing
the record companies said
no label will manufacture
prerecorded R-DAT tapes,
but Sony gave a paper on
duplication anyway.

one of the most exciting new products
at the convention, Yamaha's DMP-7
digital mixing processor. It measures
just 187 in. W x 16%in. H x 4% in. D
and weighs in at 22 pounds. The DMP-
7 has A/D and D/A converters, with 16-
bit quantization and a 44.1-kHz sam-
pling rate. The processor has eight in-

puts and a stereo output, plus an auxil-
iary stereo output. The slide-type
faders are motor-driven. There are
three effects systems, handling such
things as reverb, delay, echo, and
flanging. A three-band parametric
equalizer is also provided. All the ef-
fects and equalization settings can be

stored in 32 memories, and the DMP-7
can be controlled from a MIDI (Musical
Instrument Digital Interface). An LCD
display shows the status of each chan-
nel. Yamaha states that the DMP-7 will
be available in June for under $4,000,
an amazingly low price for such a de-
vice. This could be a real boon for a

OW YOU WON'T
BE DISAPPOINTED
WITH THE
SECOND BEST

For years the Linn Sondck
LP12 has set the standards by which
all other turntables are judged.

Our engineers built the new
Linn Axis with the same precision
as the Sondck . .. but they’ve made
it more affordable.

In fact, tor a lower price,
we've given the Axis advanced
features vou won't find in any other
turntable at any price!

Exceptional precision is
provided by a pair of low
distortion, class A amplifiers
driving cach of the motor phascs.

A “smart” controller senses
the motor load and provides
higher voltage during
startup and reduces

—

the voltage (and noise) once the
platter reaches speed.

Electronic switching turns the
Axis on or oft and provides a
smooth transition from 33 to 45
rpm.

An ingenious sclt-aligning
suspension system isolates the arm
and platter from the motor, base,
and external disturbances.

Of course, the Linn Sondek
LP12 remains the reference, but we
know you won’t be disappointed
with our second best.

We haven't cut corners on our
legendary engineering . . .

only on the price.

LINN
PRODUCTS

L Hh-t
v 1s distnibured by
Audiophile Systems Led
®709 Castle Park Dr
Indunapohs. IN 46230

Aldburn Tlectromies
127 Portland Strect
Toronto, Onurno
Canada MAR2NY

Enter No. 5 on Reader Service Card

great many studios. | would be particu-
larly interested in it for location record-
ing of classical music. About the only
additional feature one might want is a
means of powering it from a battery
pack, permitting even more versatility.

Sony showed a prototype of a pro-
fessional R-DAT portable recorder.
The unit can be a.c. powered or will
operate two hours on a built-in re-
chargeable battery. It has both 1610/
1630 and AES/EBU digital interfaces.
The unit also provides a 48-V phantom
power supply for microphones. Maxi-
mum recording time is two hours on an
R-DAT cassette, with 16-bit quantiza-
tion, and a sampling rate of 44.1 or 48
kHz. Thus, the recorder will be suitable
for mastering for CD. As is usual with
R-DAT, no one at Sony would commit
themselves to projected prices or de-
livery dates.

In fact, R-DAT was having tough
sledding at the convention. The guest
speaker at the awards banqguet, Stan
Cornyn, while admittedly a semi-official
spokesman for the record manufactur-
ers, was quite blunt in stating that “the
record companies will never produce
prerecorded R-DAT cassettes.” Per-
haps Sony doesn't agree, for they gave
a paper on high-speed duplication of
R-DAT prerecorded cassettes (using a
contact-printing process, with special
high-coercivity metal mother tape and
a new barium-ferrite copy tape). Al-
though the future of R-DAT seems a bit
clouded at the moment, the idea of
mating Sony's professional R-DAT re-
corder with the Yamaha DMP-7 is in-
triguing and attractive.

Sony exhibited other digital equip-
ment of a more immediately practical
nature—for example, their new PCM-
3402, a two-speed DASH digital audio
recorder. The unit operates at 72 and
15 ips. With 12%z-inch reels, 12 hours
of recording is possible at 15 ips.
While razor-blade editing can be per-
formed, electronic editing is also pos-
sible. The machine operates at 16 bits,
with selectable sampling frequencies

16

AUDIO/FEBRUARY 1987



T
Distlockey w.“- R
THE AUDIO SWEEPSTAKES! | compactDiscs

SAVE 50% ON AUDIO, TOO!

[] YES! I want to be a winner! Enter my name in the Audio Sweepstakes, and start my

subscription to Audio for the term checked:
Savings based on full one-year

E]] ?ne year f(f)r $$?1.g7—| ?As\xs/go;gg/ | subscription price of $19.94.
o years for $19.94 Y CHECKONE: O P t enclosed.
O Three years for $29.91—1 SAVE 50%! OBilme

D NO. I don’t wish to subscribe now, but tell me if I've won the Audio Sweepstakes.

Mr./Mrs./Ms.

(please print full name) 4N14
Address, ___Apt.
City State Zip

Offer valid in U.S., its territories and possessions. Please allow 30 to 60 days for delivery of first issue if you

subscribe.
NO PURCHASE NECESSARY—ENTER TODAY!



111}

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 1257 BOULDER, COLORADO

POSTAGE WILL BE PAID BY ADDRESSEE

udio]
SWEEPSTAKES

P.O. Box 52547
Boulder, Colorado 80321-2547

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES



KES

SONY DISCJOCKEY™ COMPACT DISC CHANGER

PLUS 36 CDs FROM RYKODISC! W

Complete
36-CD libraries
from RYKODISC!

No purchase is necessary—and if you're the
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Lexicon’s Opus system

can perform overdubbing,
nondestructive editing,
mixing, panning and more,
all in the digital domain.

of 44,056, 44.1, or 48 kHz. It is expect-
ed to sell for around $28,000.

Also new at Sony are the DFX-2400,
a sampling-rate converter, and the K-
1105, an eight-channel digital mixing
system. Meant for heavy-duty studio
work, the K-1105 is a much more elab-
orate unit than the Yamaha digital mix-
er and is much more expensive. Last,
Sony showed the ultimate device for
those who must have never-ending
background music in their lives. This is
the CD-006, a changer with a capacity
of 60 Compact Discs, permitting one to
select, in any order, from more than
1,000 cuts! It is all yours for about
$3,500.

also introduced a new quarter-inch an-
alog tape recorder, the A812. This unit
also incorporates many automated
and microprocessor-controlled func-
tions, including automatic tape align-
ment. Four tape speeds are standard,
and up to 12%-inch reels can be ac-
commodated. The A812 is available
now, at $9,950.

From dbx came an interesting proto-
type, the Professional Real-Time Anal-
ysis System, that can use music, as
well as pink noise, to analyze frequen-
cy response. This will allow one to ana-
lyze the frequency response of a con-
cert sound system while the audience
is present or to check the response of
a broadcast station without taking it off
the air. Using the standard 31-band,
third-octave configuration, the unit has
a high-resolution CRT for display, a
built-in pink-noise generator, an output
port for connection to a printer, and a
menu-driven operating system. The
company hopes it can market the sys-
tem within a year, for less than
$10.,000.

Lexicon created a lot of interest with
its Opus unit, a random-access audio
production system. The Opus can per-
form such functions as recording, non-
destructive editing, time alignment,
mixing, panning, overdubbing, and
signal processing, all in the digital do-
main. Opus offers up to eight hours of
on-line random-access storage on
magnetic hard disks. Up to eight
events can be simultaneously record-

Lexicon’s Opus Work station

Studer A812 professional recorder

Studer caused quite a stir by intro-
ducing a new 24-track analog tape re-
corder, the A820, and quieted critics
(as well as their tape noise) by offering
the new Dolby SR recording system as
an option. With the SFk system, Studer
is claiming a dynamic range of over
100 dB. The A820 incorporates many
refinements and much automation, in-
cluding simultaneous and automatic
alignment of all 24 channels, and two
digital memories for storing all the
alignments for two different tape for-
mulations. The A820 is expected to sell
for $59,950 without Dolby SR. Studer

G NN,
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ed to or played back from the hard
disks, in any combination. An optional
write-once optical disc system pro-
vides archival storage and off-line re-
cording facilities. According to Lexi-
con, the first Opus units will be avail-
able this spring.

The Colossus four-channel digital re-
corder that created such a lot of inter-
est at the New York AES convention a
littte more than a year ago continues to
evolve. Colossus, from By the Num-
bers, uses a four-channel signal for-
mat, allowing four monophonic chan-
nels, two stereo pairs, or discrete four-
channel. That signal can now be en-
coded on a laser videodisc, which can
be played back on a videodisc player
interfaced with the Colossus recorder.
This system will be used to store and
retrieve a very large library of digitally
recorded sound effects now being pre-
pared by Brad Miller of Mobile Fidelity
Productions.

| would be remiss if | didn't mention
some of the more interesting papers
presented at this 81st AES convention.
The redoubtable Stanley Lipshitz and
John Vanderkooy gave everyone the
lowdown on “Digital Dither" (AES Pre-
print No. 2412), while the good Dr.
Floyd Toole held forth on "The Percep-
tion of Sound Colorations Due to Reso-
nances in Loudspeakers and Other
Audio Components' (Preprint No.
2406). You may get some great ideas
on room treatment by reading how
“New Types of Acoustical Materials
Simplify Room Designs,” by Peter
D'Antonio of RPG Diffusor Systems
(Preprint No. 2365).

Last, but hardly least, my dear friend
and colleague, Associate Editor B. V.
Pisha, was made a Fellow of the AES at
this convention, in recognition of his
contributions to the testing and evalua-
tion of audio components. (Editor's
Note: | am extremely proud to state
that B. V. Pisha becomes the sixth per-
son associated with Audio to be recog-
nized as a Fellow of the Audio Engi-
neering Society. Previously, C. G.
McProud, the late founder of this mag-
azine; Associate Editors Edward Tat-
nall Canby and Bert Whyte; Senior Edi-
tor Richard C. Heyser, and Contribut-
ing Editor John M. Eargle have been
so honored. In addition, Richard C.
Heyser is now President-Elect of the
AES—E.P)

18

AUDIO/FEBRUARY 1987




PERFORMANCE COUNTS.

. SAME GREAT TASTE

. VANTAGE® | IN AN EXCITING NEW PACK, ™

9 mg. "tar:', 0.7 mg. nicotine av. per cigarette by FTC method.
.

SURGEON GENERAL'S WARNING: Smoking

Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

©1986 R.. REYNOLDS TOBACCO CO.




AUDIO ETC :

EDWARD TATNALL CANBY

MIKING A POINT

he development of Denon’s new
I "super-one-point” stereo digital
recording technigue (using
many mikes), and of the prototype
Denon Digital Time Alignment Con-
sole, had directly to do with the music
of Gustav Mahler. The technigue was
shaped for Mahler during the year and
some months it took to record his nine-
plus giant symphonies, with the Frank-
furt Radio Symphony Crchestra under
Eliahu Inbal, in Frankfurt's Alte Oper
concert hall.

The symphonies do differ. And so
the technique was workad out gradual-
ly according to need, reaching its final
definition, appropriately enough, in the
huge Symphony No. 8 with some 700
performers, as | described in this
space last month

Out of the six-language control-room
briefing for journalists reld at the time
of that recording session, and from
some helpful Denon fact sheets (in En-
glish), I have learned enough about the
procedures to fill out the picture for
you. Yes, all thes= recordings, includ-
ing No. 8 with scme 24 mikes, are in
the true sense “ore-point” jobs, picked
up by a single pair of stereo mikes at a

single optimum location in the hall—
the sort of recording style that became
famous in the 1950s with Mercury’s
Olympic series of mono LPs. That
magic spot, not always easy to pin-
point in actual practice, was definitely
located in the Alte Oper just before the
recording of Mahler's "littlest” sympho-
ny, No. 4, says Denon. This work, fea-
turing a soprano soloist, was recorded
entirely without extra mikes, from a sin-
gle point only. Not only that: The two
mike signals were fed directly into the
digital recorder, not even going into a
mixing console. How's that for purity?

As per last month's account, No. 5
was almost as pure, with only a very
spare, occasional use of "“assistant
mike" coloration. But there were still
the biggest symphonies to come, and
they were a problem, obviously, since
they required vast assemblages, im-
mense spatial layouts, acres of musi-
cians. Wisely, these symphonies were
recorded more or less in order of size
and complexity, through the big No. 8.
That way, the developing time-delay
technigue, beginning with Nos. 6 and
7. recorded last spring, could increas-
ingly be used to "conguer space,” so

to speak, compensating for all those
vast distances from close-up mikes to
the main stereo mikes. With time delay,
the entire orchestra, chorus and solo-
ists could be brought within a few feet
of the central spot—and yet simulta-
neously remain in their proper per-
spective out in the hall.

In No. 6 and No. 7, for instance,
there is a cowbell, a snapped whip, a
mandolin, a guitar, a tinkly celesta, and
even a hammer (hammering on some-
thing that sounds like a good two-by-
four). In recording, all of these needed
some extra definition, and they got it,
time delayed. So did the big percus-
sion, far to the rear of the huge stage.

Denon is a bit confusing in its use of
singular and plural, but a moment of
study makes all clear: There were of
course two omni mikes in stereo, up
front, mounted a couple of feet apart
for more realistic ambience. In a huge
hall, that's a single point. On the other
hand, the assistant mikes, which | now
find were indeed B & K cardioid proto-
types first used in these sessions, were
not stereo—each was a single pickup
and thus directionless. Mixed into the
two front stereo channels—with digital
delay—they merely added color, defi-
nition, roundness, presence, without
affecting the stereo spread. Nor,
thanks to the well-known cardioid
“sonic spotlight,” did they appreciably
add to the recorded ambience. Not
even with the large choral forces in
No. 8; each choir sang within the spot-
light of its own assistant mike.

These B & K cardioids, by the way,
apparently have unusually clean
“fringe” response off their central axis,
which is why they blend well with the
B & K omnis used for the main stereo.

Now for the follow-up. Denon’s PCM
digital recorder has only four tracks.
Enough for 700 performers? With inge-
nuity, yes.

The main stereo channels took prior-
ity, each mike going to its own sepa-
rate track, unmixed. These two chan-
nels are the vital core of the record-
ings. For most of the Mahler, the other
two tracks took the combined mix from
the assistant mikes, whether few or
many. For these, obviously, some mix-
down was necessary at the recording
session, done in the normal manner.
But the result was kept strictly separate
from the main channels.
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Remote control sounds great.
If the components sound great.

DCD-1500 should be honored in public.” Denon’s expertise
in making pro digital -ecorders and blank tap= is reflected
in the three-head DRM-30HX Cassette Deck. The DRA-
95VR Receiver uses the same power supply ard output
circuitry as Denon’s azclaimed integrated amps*

So before you buy components whose most impressive
feature is a remote ccntrol, get yourself to a Denon dealer.
And listen to the remcte control whose most impressive
feature is the components it controls.

DENON

Lots of companies let you run a component hi-fi system
from across the room. Some even let you do it with only one
remote controller. Sound terrific? That depends....on how
tre components sound. At Denon, we believe that superior
sound is the only thing that makes high fidelity worth the
money. And this philosophy. is evident in every new Denon
remote component.

About the DCD-1500 Compact Disc Player, Digital
Audo proclaimed, “The Denon engineers who created the
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You'l find the most helpful shopping infor-
mation in the 108 page Crutchfield catalog.

FREE

Stereo & Video

Catalog

Refer to the Crutchfield catalog

before buying your next car stereo,

home stereo, or video product:

® 108 pages of helpful articles, consumer

tips, charts, and installation guides.

® Color photos, complete descriptions and

technical specifications on hundreds of

the finest brand name ]products
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customer service.

24 hour shipping.
Absolute satisfaction guaranteed.
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Denon’s time-delay
techmque was 1ncreas1ngly
used to “conquer space,”
compensating for vast
distances between mikes.

On special occasions this distribu-
tion may be changed. For possible fu-
ture surround sound, to take an exam-
ple, at the enormous final climax of
Symphony No. 8, with all 700 perform-
ers going full blast and a brass choir
far up in the rear balcony, the brass
was given its own track (presumably
the assistant mikes were lumped to-
gether; it wouldn’t matter much in that
roar of sound!). Later on, that brass
can be "placed” wherever desirable
for a surround effect.

| did not get to learn which assistant
mikes were mixed into which track with
which others. Too many people, too
many languages. But this is not impor-
tant, since the mix would be ditferent
for each work of music, in any case.
What matters is that ingenious time de-
lay to bring all those mikes, no matter
how many, into phase with the front
stereo mike pickup. For the entire 700
performers (more or less, mind you—I
didn't count them), Denon got away
with only three groups, organized ac-
cording to distance, using only three of
the nine available delay modules in the
console. That's ingenuity.

The Frankfurt Radio Symphony does
indeed go on the air, in addition to
giving regular concerts on a par with
those of our best orchestras. There-
fore, the Mahler performances were re-
corded for broadcast as well as for
Denon’s CDs. From something said by
Peter Willemoes, Denon’s Danish as-
sociate engineer, | gather that at first
the Mahler concerts were miked sepa-
rately for broadcast by the Hessischer
Rundfunk, the local public radio. Later,
it seems, they switched to a mixdown
taken from Denon’s tapes, which con-
veniently have the pure stereo one-
point pickup—ideal for broadcast—on
separate tracks, and the assistant ma-
terial available to be added according
to the Rundfunk's taste. Their radio
must be mono-compatible, and no
doubt compressed to bring Mahler to
radio size—a very different mix from
the final Denon product, yet out of the
same tapes.

The outward recording schedule for
all this Mahler is interesting. It was set
up to allow an interchange, for repairs,
between concert recordings at the su-
perb Alte Oper and no-audience ses-
sions at the same place. That is vitally
helpful in case of disaster, major or

minor. Considering its vast space, the
hall has a relatively small number of
seats, and every one of them is pad-
ded with a species of plush or pile
fabric which simulates the sound-swal-
lowing effect of an average human
body. Thus the reverberation changes
minimally with an audience on hand,
and a mix can be made, for repairs,
with only a smail adjustment of the am-
bience. A mistake or an unwanted
noise in a concert recording? It can be
removed with a segment of nonconcert
rehearsal, or even with a special retake
if feasible.

Thus Denon got down as many as
five complete performances of the
Mziler symphonies, several concerts
plus a rehearsal/run-through session
ahead of time and even a retake ses-
sion as an extra. There were two con-
certs of the big Symphony No. 8 on
successive nights while | was there,
and both were recorded. There was
also an earlier run-through, with starts
and stops, and no audience—I heard
someone on that tape say “take 24,” in
English. It is dangerous to depend en-
tirely on concert performances, where
stops are impossible. The same mis-
take can happen twice—the same bus
can roar past at exactly the same mo-
ment. With interchangeable stop-and-
go studio-style sessions, there is am-
ple insurance.

I should note again that the German
audience was astonishingly quiet and
cooperative. That helps enormously,
as every recordist knows.

Ah, that halll As I've said, it was
recently built inside the bombed-out
shell of the old opera house, which had
been standing in picturesque ruins for
more than 40 years, ever since WWILI.

The new concert hall opened only in
1981, long after—thank heavens—the
disastrous postwar period when “mod-
ern” halls, one after the other, proved
to be acoustic monstrosities in spite of
all the glass and metal, the geometrical
curves and the flat planes, the bizarre
acoustic “island” reflectors hung in
space. This time out, the designers
knew what they were doing, even in a
space that might be the biggest ever.

The hall is built from what we would
call the third floor upward. Underneath
is a fabulous low assembly room, with
a mirrored ceiling lit by thousands of
tiny star-like bulbs and a mirrored di-
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Continues to define the state-of-the-art...

. ryston design philosophy
incorporates three
general concepts.

1. Musical accuracy
2. Long term reliability
3. Product integrity

MUSICAL ACCURACY

Musical accuracy is reflected
throughout all Bryston power
amplifiers and includes the
necessity for wide-band transient
accuracy, open loop linearity
ahead of closed loop specifications,
and power supply design as an
integral part of the overall sonic
and electrical performance of a
power amplifier.

We have found that a simple
carbon film resistor can contribute
more static distortion to a signal
than the entire remainder of the
amplifiers circuitry combined.

We discovered that some
parameters of transistors must be
controlled as much as 1000 times
more closely before their
contribution to audible distortion is
rendered negligible.

In the United States:

[ R G WVERMONT
RFD #4, Berlin, Monpelier, Vermont 05602
(802) 223-6159

We discovered that under certain
actual conditions of speaker
loading amplifiers were incapable
of yielding high-power transients
without distortion.

Each of the various steps or stages
in every Bryston amplifier, from
the input section to the output
section, without exception, are
designed to optimize the musical
experience.

STANDARDS OF RELIABILITY

e consider this criterion
to be exceedingly
important. We have

applied techniques
and materials in our everyday
construction of electronic
equipment more typically utilized
1n the military and aerospace
industries.

The power transistors used in all
Bryston amplifiers are 100% tested
for safe operating area, both before
and after installation in the circuit.
They are then taken to a “burn-in”
table when they are given a
capacitor load, a square-wave

Enter No. 8 on Reader Service Card

input signal, and set at slightly
under clipping for a period of 100
hours. During this time, the input
signal is cycled three hours on to
one hour off, to exert additional
thermal stress.

As may be seen, Bryston takes
very seriously the correct
functioning and long term
rehability of its products.

INTEGRITY

ryston contends that
the term ‘best’ should
apply to the honesty

pride and courage with
which we conduct our business, as
well as to the performance of our
products.

For this reason, you will not find
Bryston’s products being
cosmetically “updated” on a
regular basis merely in order to
keep the customer’s interest in
something ‘new’. If we make a
change in the circuitry, it will be
because, and only because, it
yields a worthwhile performance
or reliability improvement.

In Canada:
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Walls at the Alte Oper
converge slightly and are
asymmetrical, but there
is astonishing harmony,
a prize example of order
within calculated chaos.

vider halfway down to double the
whole. If you fumble long enough
against that mirror, you discover the
restrooms behind. Opposite, a coat
check half a block wide. Big thinking.

Inside, the hall seems very wide, and
it is very high. A vast, deep balcony
structure takes up half of what is a

semi-rectangle, though the main hall
seems squarish. | soon noticed that
there are no parallel walls; the sides
converge, and the ends do not match.
Balcony extensions curve out from
each side and all the way around the
front, beyond the stage on the floor.
Nothing is geometrical; the two side

excellence.

The best of both worlds . . .

The Accuphase DP-80 CD transport combines with the DC-81
digital processor to constitute the first CD player designed
without any compromises in the effort to reproduce music.
While other audiophile companies sell modified machines
manufactured by others, Accuphase has spent several years
developing their own machine, combining the best available
components and technologies from around the world. Weigh-
ing over sixty pounds and utilizing discrete components for
the most precise digital to analog conversion yet achieved, the
DP-80/DC-81 will stand as a musical reference.

Some of the most sophisticated expressions of CD playback
technology have been designed for recording studio or radio
station use. The complex control facilities required only for
professional audio applications have been omitted in the
DP-80/DC-81 playback system because they would be a bar-
rier between a music lover and his goal of enjoying reproduced
music. Unlike any machine in this price range, the Accuphase
CD player has been designed with the single goal of sonic

Itis no surprise that Accuphase is the company that built this
superb component. As a company that combines the purist
vision of small American and European companies with the
technical facilities for research and development, parts selec-
tion, and quality control of much larger corporations,
Accuphase is uniquely capable of taking the newest technol-
ogy to the very limits of its capabilities.

%ccuplmse

Price: $7000

Exclusive U.S. Distributor MADRIGAL, LTD., PO. Box 781, Middletown, CT 06457  ITT TLX 4942158

walls are covered with various levels of
box-like balconies and enclosed glass
booths in front (not used by Denon). All
this is built out of expensive wood-—
deep russet-colored mahogany. Su-
perb for sound.

Moreover, those two slightly con-
verging side walls, | gradually realized,
are completely asymmetrical. Not a
single shape on one side is matched
by the same on the other. Complemen-
tary for the eye—but different for re-
flected sound. The high ceiling ap-
peared to be hung, sloping forward (?),
with rows of small reflecting planes at
various angles. Down below were
those plush seats, a dult greenish color
to balance the russet mahogany. All
this is astonishingly harmonious, a
prize example of order within deliber-
ately calculated chaos, and one won-
ders why it hasn't been done this way
before. When you come down to it, that
postwar architectural style didn't allow
for good acoustics. Now there are new
styles of building, and we can apply
our acoustical knowledge to good ef-
fect at last.

All this may help explain the extraor-
dinary sonic effect of this big space.
Directionality is perfect, never con-
fused; you see, and you hear what you
see. Everything is ultra-clear and
sharp, never dry and dead, always
with good presence. But what sur-
prised me most, as |'ve already said, is
that the hall sounded like the Denon
recordings, not the other way around.

To illustrate: From my seat in row 8
on the floor, the seven sclo singers
were lined up across the front of the
stage, each with a close-up solo assis-
tant mike, from maybe 25 to more than
50 feet away from me. But every one of
them, in that purely acoustic transmis-
sion, sounded crisp and clear, their
words sharply defined—as though
those individual mikes were shaping a
close-up sound. Indeed they were, but
only for the recording! We at the con-
cert heard 100% acoustic sound. Nev-
ertheless, the effect was exactly like a
good recording of solo voices. | could
hear other solo sounds, far in the or-
chestra rear, even segments of chorus
still more distant, that had exactly the
same “assistant mike" clarity, as heard
in the best recording. But this was
strictly the hall itself! In such a place,
how can you go wrong?
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