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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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Sony creates seventh row;, center. Forever.

soon. For & sound you can't believe
from the audio innovator you assuredly

INTRODUCING THE SCNY COMPACT
DISC PLAYER

The inventor of digital audio pro-
cessing is pleased to raise the curtain
on the CDP-101. Hailed by the discrim-
mnating ears at High Fidelity as "the
most fundamental change in audio tech-
nology 1n more than eighty years.

There are compelling reasons for
such applause.

The CDP-101], based on the world's
first compact disc system co-developed
by Sony and Philips of Holland, offers
concert-hall freedom fram distortion,
wow, flutter, and other scnic gremlins.
Plus an awesome dynamic range
exceeding 90dB. To bring you the full

T 198 America egi >d trad

beauty of Mahler cr the Moody Blues
as never bafore.

This highest of fidelity remains
faithful, toc. Because the digital discs
are read bv laser beam, there's
none of the physical wear inevitable
with tape cr vinyl. While the CDP-101
Ingeniously ignores scratches,
dust,and fingerprints.

Equally ingenious, an infra-
red remote control even lets you
select tracks without budging
from your armchair. Yet for all its
sophistication, the CDP-101 1s
thoroughly compatible with what-
ever sound system you now own.

We suggest youa hear the CDP-101

Corp. 1 Sony Drive, Park Ridge, New Jersey
Enter No. 19 on Reader Service Card

can.
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No hangover!

Hangover—a rather loose
term to describe the stored
energy resonance in a
loudspeaker, the principal
cause of coloration that
immediately tells you
you’re listening to a
loudspeaker.

Take it away and there’s a
new world—the
loudspeakers have nothing
more to say—instead
there’s just the orchestra and
the magic of the music.

If music is an important part
of your life, then a pair

Perhaps even
something
to celebrate about.
For further details and the
name and address of your
nearest QUAD ESL-63
retailer, write: QUAD,
425 Sherman Avenue,
Palo Alto, CA 94306.

In Canada: May Audio
Marketing Ltee, Ltd.,
Longueuil, Quebec J4G 1P8

of ESL-63 loudspeakers
could be the best
investment you’'ve

ever made.

for the closest approach
to the original sound
© 1982 QUAD
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TA:

Objective: Create European-
style radials that
set new standards
in design and
performance.
Solution: Introducing the
Comp T/A 60V
and 70V

Enter No. 37 on Reader Service Card
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The Comp T/A® radial is world-
renowned for its innovative construction
that combines BFGoodrich

state-of-the-art technology with

vi;’.‘ . -2 European-style design and ‘
- a 4 "’ performance. And now, the Comp T/A is

available in 60V and 70V series sizes.
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BFGoodrich

Its black-on-black design and
outstanding handiing give our Comp T/A"
tires the qualities of a Furopean-born
radial. The Comp T/A even helds the
prestigious V-speed rating—the highest
rating attainable 1 Europe.

Other Comp T/A radial achievements
include supe-ior handliig and
cornering, ult*a‘-respons've.sleering,
and sizing for direct app.ication or most
original equipment wheels.

The design cf the Como VA radial
includes this anique coinbination of
sdvanced materials and technology:

A. High-moculus bead fillers provide
quick steering response and high-
speed handlng. -

B. Lightweigh folded fibetglass bells
and rayorn ca-cass optimize ride
comfort,

C. Dual compourd tread offers
oulstanding traction and mileage.
D. Computer-optmized tread cffers
outstanding handling and cornering.
E. Low aspect ratio helps ensure
stability.

MO

The Comp T/A radial is avaikable in 50V,
55V 60V and 79V series sizes.
BFGoodrich makes a complefe line of
advanced T/A® High Tech® Radials.
When you re ready for a tire with
exceptional perfortnance, there's a
T/A High Tech Radial designed for you.




EDWARD TATNALL CANBY

TALKIES, STEREO STYLE

dio, two-channel, for awhile longer.

My first experience with homemade
hi-fi stereo sound wedded directly to
the TV image was, shall | say, soul
shaking. It was David (me) and Goli-
ath, but David didn't win. 'm not dis-
couraged! There's a gleam in my eye,
and I'll be back. Meanwhile, I've
played around with some of the fanci-
est equipment, a brand-new VCR
equipped with—yes—two discrete
channels of audio. And a video camera
to match.

My thought was simple and, | think,
a valid one. Hi-fi stereo and color video
pictures are at last getting together for
the consumer. Terrific idea but why
limit it? As noted last month, there is
more to come, much, much more. Allin
due time, but do you think I'm going to
wait? | wanted to try for myself, insofar
as | could, ahead of time. All you really
need, my argument went, would be
one of the new VCRs that will take
down any two-channel audio you want,
instead of the obstinate mono of all
previous equipment. And, if you want
to make your own, not merely copy
things off the professional tube, you'll
need a set of mikes and that camera.

Well, it's one thing to limit yourself to
ready-made professional offerings and
quite another to get out there and do
your own, as anybody ought to know,
including me. You very quickly learn
respect for the pros, the people who
provide us with most of our vaunted hi-
fi sound, ready to play, and those who
produce the home TV image. You don't
just transfer all that technique to the
home consumer area with a couple of
snaps of the finger. Hobbyist stuff is a
lot trickier than we sometimes think.

Yet the old human spirit won't be
kept down and “hobbyism" usually
gets there, eventually, if with modifica-
tions. Thus it becomes “commercial”
again and again. In every area of this
sort there is a steady outflow from the
professional into home hobby, a sort of
leakage. The line between the two is
never really sharp. The better the pro
stuff gets, the more are the amateurs
inspired. And so, as it specializes and
adapts, do-it-yourself becomes an
enormous market with its own ever-so-
definite demands on the designers
and manufacturers. From the very first
Kodak Brownie right up to instant Po-

Ithink maybe I'll stay with pure au-

laroid, from Edison’s cylinder to Philips’
cassettes, we on the outside have
horned right in on technology to de-
mand equipment that we can use.

| do see it coming. First, “home”
video pictures with home sound at-
tached, versatile, with those dual audio
channels, apt for all sorts of marvelous
new things, once that revolutionary
Phase Il gets started: Micro miniatur-
ization of video components, the elimi-
nation of the Tube, a whole new age of
video technology. Hitachi already has
its video camera without a tube and
talks busily in its ads of cameras the«
size of cigarette packs. Just go on
from there—that's what | mean.

So | borrowed an Akai VS-7U video-
cassette recorder, VHS and stereo ca-
pable. Also a video camera, the VC-
X2, a little five-pounder (tiny as com-
pared with studio pro cameras). With
enthusiasm, | set about making for my-
self a few futuristic examples of ATV,
home pictures combined with home hi-
fi. Phew! Did | soon begin to sweat.

Yes, in the end | got a few shaky
home-type “movies’” of self and
friends—like so many home films the
very first time you try. | was embar-
rassed at myself—I thought | knew how
to take movies, but this was something
else again. No, video is not merely an
electronic version of old-fashioned
film! Wish | could go into details—later,

later. But what matters is this: Yes, we
talked, visibly and audibly, right there
on my giant 19-inch monitor. With in-
stant playback, faster than Polaroid.
Shaky or no, my friends were aston-
ished and delighted to see and hear
themselves too. The potential was ob-
vious! This could be far ahead of any-
thing that ever previously moved and
talked via recording, consumer-style.

But it's still today, and by the time |
got all this to working, more or less, |
had accumulated maybe 200 pounds
of decidedly non-portable gear and a
roomful of cables. Reminded me of my
first experiments with “home” stereo
recording, long before the audio cas-
sette. The nearest | got to the great
outdoors, where most consumer pic-
tures are made, was the steps of my
front porch via extension cables. No
matter. | got the feel of what is in the
future. Yes, | know there are portable
VCRs, including JVC'’s little five pound-
er. Steps along the way. But it'll take
more than that to open up this new
entertainment in commercial form. | got
the essentials out of the strictly indoor
VS-7U, and so can you, even it it won't
fit into a hip pocket.

Note that these experiments were to-
wards “"movies,” pictures with sound
added. How about the opposite—our
familiar hi-fi recording in stereo, but
with pictures? A different emphasis but

AUDIO/MARCH 1983

lllustration: Philip Anderson
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NEW!

Every so often, a new development
contributes so decisively to performance,
that it re-defines the state-of-the-art.
Such a development has taken place in
the laboratories anc listening rooms of
Ortofon in Denmark.

A dramatic new way of evaluating
performance has led to a design concept
called Ortophase® and a new Ortofon

orfofon

122 Dupont Street, Plainview, New York 11803

moving coil cartridge. The MC2000 is
the first cartridge ever designed on the
basis of new understandings of the
critical role of both amplitude and
phase response in the performance of
phono cartridges.

The result? We make only a modest
claim for the new Ortofon MC200G.

Spectacular.

Write to us for complete information.

See and hear the Ortophase-designed MC2000

at your Ortofon dealer now.

Enter No. 16 on Reader Service Card



“I thought I knew how to
take movies, but this was
something else again.
Video is not merely an
electronic version of film!”

R = e

just as promising. Music. Take down
your local orchestra or pop group or
opera in hi-fi stereo sound, and also in
pictures. An all-new idea, never feasi-
bie before (at least in the home-based
consumer world). With stereo, the sky's
the theoretical limit. Keep in mind our

present top-grade stereo cassette re-
corders. Do you think a rough equiva-
lent with video would be any less pop-
ular? Big potential, | say. Just a few Ii'l
problems to be solved before we get
down to Walkman size.

When you do add video to your hi-fi

Perfectly.

The human ear is a marvelous
listening mechanism. its full-range.
single element diaphragm lets you
detect all the subtle details of a fine
musical performance. Unfortunately, the
ear can also detect the weaknesses and
defects of fine music poorly reproduced
by an inferior speaker.

Because all Acoustat electrostatic
speakers utilize a full-range single
elemerit just like the human ear, they are
capable of reproducing the performance
exactly as it was recorded. Instead of
taking the music apart with woofers,
tweeters and mid-range speakers,
Acoustat gives it to you in one piece,
with all the detail of the original

Our speakers were designed to work
the way your ear
was designed to hear.

performance. Acoustat speakers provide
musical enjoyment unequalled by any
other loudspeaker system, regardless of
price.

We'd like you to hear the full story of
the Acoustat speakers. Call us toll free
for the name of your nearest dealer,
then give your ears the music they
deserve.

/ACOWSTAT

BRINGING MUSIC TO LIFE

3101 Southwest First Terrace
Fort Lauderdale. FL 33315
Telephone 305/462-6700

Toll Free 800/327-3136

Dimensions of model shown: 59" x28" x3-1/2"

recording, you will have some new
things to learn, of course. The two ele-
ments have to match and that isn't so
easy. As l've already found, you run
right into the inevitable “simulcast”
problems, namely, a wide spread of
sound in the stereo playback and a
narrow spread in the picture. Not nec-
essarily contradictory, if you are care-
ful how you do your recording. You
must stress ambience in your stereo
music, rather than too-discrete direc-
tionality. Don't get too close! A close-
up singer, heard way over to one side,
will be seen just away from the center
of the tube. When the sound source
moves yards, the picture moves inch-
es. This can be crazy and you'll have
to give it a thought. Avoid, avoid. But
with less obvious directionality and
more ambience—this can be a splen-
did sound—you will have no trouble
with the sound-sight combination.

On the other hand, if you are into
people and people talking—the “home
movie" approach, again, | found that
an exaggerated sonic separation of-
fers some surprising new effects in an
oddly literal way, as you record (and
photograph) people. What you do is to
extend your working “stage” far off to
the left and right beyond the tube itself.
The sides are audio only. The center
brings the people into view. It's amaz-
ing! You can have conversations be-
tween people off to one side, invisible,
and people in the picture. Audio
ghosts, you might say. Your folks can
walk casually on and off the tube, or
stand just outside it, even stick a hand
into sight or peer around the edge of
the TV display. Tell me where that has
ever been done before! The tube in
this case is like a window in a wall. But
the wall is transparent to sound.

Note that the video makers today, as
might be expected in Phase |l of audio/
video equipment consolidation, are
emphasizing stereo pairs of loud-
speakers that sit right next to the tube
itself on each side. Good for TV mono
sound, natch. Not very good for stereo.
Not at all good, indeed, unless you
move up so close that the picture
hurts. You will be wise to keep your
options—use your speakers freely in
wide and narrow spacing, according
to need, leaving plenty of room. For
those new “offstage” effects, the wide
spacing is far more dramatic. Also, of




“The better the pro stuff
gets, the more the
amateurs are inspired. So
do-it-yourself becomes
enormous, with its own
demands on designers.”

course, for ambient music, though

again you must watch out for the direc-
tional disparities.

As to mike settings, my camera was
a mono model. Evidently the two-chan-
nel idea is going to be slower to reach
this area. The VCR operates in mono
too with all standard TV, and with this
mono camera. Necessary at this point.
There's a built-in mike on the camera,
electret, extendable forward on one
side. You can plug in another, of your
own (watch out for loud raster buzzing
if it gets too near the camera tube), but
the signal's still mono, feeding the
VCR's left channel. For stereo, you
must plug the right-channel mike into
the VCR's right mike input; for the left,
you can use the camera mike, or plug
a second mike into the camera or the
VCR's left-channel mike input.

Rather to my surprise, the "binaural”
setup, two mikes close together with
some solid object between—the cam-
era, a head, even a block of wood or
plastic—gave surprisingly useful loud-
speaker directionality to my pictures. It
might be the best way for many home
purposes. Especially speech. But
don't get too far away, and keep the
room sound dead—or go outdecors. In
this sort of speech recording, ambi-
ence merely means off-mike, an ama-
teurish voice quality. Maybe Bob
Carver and Sound Concepts and JVC
could help here with their respective
binaural-for-loudspeaker circuits? As
we all know, the techniques for good
voice sound do not match those for
camera placement—especially with a
prodigious zoom such as the one Akai
has on its VC-X2 video camera. You've
seen the TV reporters stick their mikes
into people’s faces. That's the pro way,
or via lapel mikes, mikes overhead but
unseen, and so on. So get close for
people, more distant for music.

All of this, of course, is really for the
future, or assuming that you can ex-
periment with present two-channel
equipment as | did. And assuming
muscles and patience in the hooking
up. We do have a way to go before we
have home-recorded video “movies”
with equipment expressly designed for
the purpose. That is for Phase Il when
video goes truly miniature—or maybe
gigantic, wall to wall. But you can fuss
with it now, as soon as you can get
hold of two channels. And camera. 4

Revox B791

The Stralght Line on Precision Engineering

First, a few words about our stralght line tracking system - Lina-
track® Under the guidarice of a sensitive Infrared-interrupt servo clrcuit,
Linatrack® guides the ultra-short (134 long) low mass tonearm stralght
across the radius of the disc, thus eliminating tracking error. Linatrack®
mcunts most popular cartridges, and the entlre tonearm module swings
aslde for quick record changing.

Next, the heart of the B791: precision englneering. A quartz-
regulated Hall-effect direct-drive motor assures absolute speed sta-
bllity with no cogglng effects. Even the varl-speed Is quartz-locked,
with an LED display to show the nominal speed and exact percentage
of deviation. -

The Revox B791 Is

solid, substantlal, and
meticulously assem-
bled. It Is designed for
maximum user conven-
lence, sonlc accuracy,
and exceptional longev-
ity. It Is not Inexpensive.
That's the
straight lIne. Hear
the full sound at
your nearest
Revox dealer.

= UDERREVOX

1425 Elm Hill Pike, Nashville, TN 37210 / (615) 254-5651
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Ntlntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Mcintosh stereo equipment in the Mcintosh catalog. In
additior you will receive an FM station directory that
covers all of North America.

Mclintosh Laboratory Inc. A
East Side Staticn P.O. Box 96
Binghamton, N.Y. 13904-0096

ADDRESS

TODAY!

I CItTy ___ STATE___2IP

b
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|
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|
l
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If you are In a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.
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CLASSICAL RECORDINGS

EDWARD TATNALL CANBY

WINNING STRINGS

Schubert: String Quintet in C. The
Alberni Quartet; Thomas Ignoi, second
cello.
Vanguard Bach Guild HM 79 SD,
$5.98.

Sound: B + Surfaces: B — Recording:A —

The earlier releases in Vanguard's
large music history series, decked out
with uniform flowered tapestry covers,
were mostly reissues from the label's
well-known earlier catalog, notably the
numerous Alfred Deller recordings.
Many of these are now somewhat dat-
ed, not in the engineering but in the
performing style for older music.
Things have changed mightily in Re-
naissance and Baroqgue performance
in the intervening years. Lately, how-
ever, Vanguard has moved on, using
the same series covers and at the
same low price for newly released im-
ported tapes made within the last few
years, virtually up to the present. This
oneis 1975. The new material is splen-
did, no less.

Here we find absolutely first-rate
Schubert playing, a sort very rare even
among the famous virtuoso groups.
The music is from that fabulous last
year of Schubert's life, 1828, the year
of numerous, absolutely hair-raising

works of incredible length and tension,
often with a well-nigh eerie power.
These players, with the extra cello,
have a masterful understanding of that
power, the vast dramatic lengths, the
strange, weird harmonies, the hypnotic
pulsing rhythms—it's all there. After a
few hearings (or one, if you know the
music), you'll find your hair on end.
This was one of earth’s towering musi-
cal minds.

Though the recording is older than
that of the companion Mozart Quartets
in the series (HM 80/1/2), the sound
seems somewhat cleaner and, oddly,
the Schubert surfaces are considera-
bly better than the Mozart. Quality con-
trol at work?

===

Mozart: The Six String Quartets
(“‘Haydn”). Chilingirian Quartet.
Vanguard Bach Guild HM 80/1/2 SD,
three discs, $17.94.

Sound: B Recording: A Surfaces: C

So you really think the “name-brand”
string quartets are best? Indeed, they
are brilliant, virtuoso; they “project” like
mad. But do not be fooled. There are
literally hundreds of string guartets,
world over, who can do as well or bet-
ter for recordings. This quartet is a
prize example.

These six Mozart quartets were ded-
icated to Mozart's newly found older
friend, Haydn; the interplay between
those two composers, each on each,
has been the wonder of the musical
world these 200 years. Here is a quar-
tet (the players, that is), unknown to me
by name, which does the six in won-
derful fashion. Their playing is stylish,
easy, relaxed, yet disciplined—but
most of all it is somehow friendly. None
of that taut, tense achiever stuff here,
as in so many top-flite groups! You
sense immediately that these four mu-
sicians simply enjoy the music and the
playing of it. So will you. They are really
good.

The first violin, to be sure, could be a
bit stronger—his role is always the
leader and this one doesn't put out
much leadership. But the others make
up for it. And an unusual sound, at
least in recordings, is a very clear vio-
la, quite prominent, where usually the
viola is lost in the shuffle. Interesting.
Microphoning? The player? Who
knows. | enjoyed hearing that cold-in-
the-head viola sound throughout.

As for the sound itself, not more than
average in cleanliness, but the record-
ing is lovely. The performances are in
an English church, and for those with
any sort of rear ambience reproduc-
tion—whether “four-channel,” delay
line or whatever (I have both)—the fre-
guent short pauses in the music pro-
voke a lovely transferral of the reverb
from front directly to back. It almost
can be heard going past you. Very
nice indeed.

All this is a part of Vanguard's older-
tapes program, at a now-low price,
though these recordings are evidently
only two years or so old.

P.S. Not good surfaces—pops,
ticks, stuck-on dirt. Check yours.
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Salieri: “Il giorno Onomastico”; Sin-
fonia; Variations on “La Follia.” Lon-
don Symphony, Zoltan Pesko

CBS 37229.

Doubtless the profit motive raises its
tiny head here, thanks to recent public-
ity concerning Mozart and Salieri, who
is said to have poisoned Mozart in Vi-
enna, where Salieri was the top musi-
cal dog. (False.) Nevertheless, this is
an unusually interesting disc, beautiful-
ly and enthusiastically played by my
favorite British orchestra, the London
Symphony.

Violent contrast. The first two works
date from the 1770s in Vienna, when
Mozart was entering his twenties; the
style is of that period, more of Gluck
(who was Salieri's early patron) than
Mozart or Haydn. It must be said that,
at least at this early time, Salieri's in-
strumental music was nice but superfi-
cial. Pleasant listening, just the same.

But tacked onto these works come
the really quite extraordinary Variations
on the familiar “La Follia” theme, com-
posed much later, not far from 1815,
when Salieri was the teacher of such
noted Romantics as Beethoven, Liszt
and Schubert. Accordingly, his style of
composing is radically altered—now
it's the big sound of the 19th century.
And the “La Follia” Variations are bril-
liantly executed, with all the tricks of
the new Romantic orchestration, in-
cluding even a harp solo and numer-
ous violin solo segments. It is an im-
pressive piece.

Grand, big sound—is it from British
engineers? The record is licensed
through an ltalian labei.
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If you'a like to know more about our charcoal mellovung process, drop us a line

WE BURN quite a few ricks at ]ack Daniel’s.

That’s because it takes a lot of charcoal the
way we smooth out our whiskey.

The oldtime way we mellow cur whiskey
calls for seeping every drop through charcoal
vats that stand as tall as a good-sized room.
Just to fill one vat takes the charcoal from
three ricks of hard maple |
burned in the open air. Thac’s

CHARCOAL
why our rickyard gets pretty MELLOWED
full. And why it’ll never 8

4 - DROP
get empty. Atter a sip of 5
Jack Daniel’s, we believe, BY DROP

you'll be glad of chat.

Tennessee Whiskey » 90 Proof » Distilled and Bettled by Jack Daniel Distillery,
Lem Motlow, Prap. Inc., Route 1, Lynchburg (Pop. 361), Tennessee 37352
Placed in the National Register of Histaric Places by the Unijted States Government.



ROCK/POP RECORDINGS

MICHAEL TEARSON
JON & SALLY TIVEN

WALK ON H:0

Dary! Hall

H,O: Daryl Hall & John Oates
RCA AFL-4383, $8.98.

Sound: B Performance: B+

It is surprising with a band as talent-
ed as the one Hall & QOates have as-
sembled that there is such reliance

upon machines and player-substitutes
on H,0. Of course, you'd expect these
guys to jump on the rhythm box/synth
trend, but as far as the technological
side of things go, they're a few steps
behind even The Human League. They
were, however, quick to hire away
XTC's excellent engineer/producar
Hugh Padgham to do the mixing. D2-
spite these vacillations away from their
successful formula, H,0 eventually ti-
umphs—but it's a case of materal
struggling to overcome the bonds of
somewhat inhuman arrangements.

On a Hall & Oates album there's
seldom a lack of strong compositiors,
given the duo’s mastery of hit-single
chord sequences and lead vocalst
Hall's outstanding “white boy does
R & B" pipes. The success or failure of
their work depends on the treatment of
the material, and here they seem to be
fumbling for a new light in which their
considerable talents might shine. First
the flops. On "Crime Pays," the futuris-
tic synth setting and use of drum ma-
chine, instead of the real skins of their
resident rhythm whiz Mickey Cuny,
simply don't work with a singer whose
soul stylings demand a warm back-
drop. Oates’ chance to shine as scle
writer and lead vocalist results in the
amusing tune "ltalian Girls,” on which
he does a convincing Jerry Vale imper-
sonation—cute, but surely not the new
direction for the group.

The rest of the album is surer going,
with “Man Eater” getting things off or a
Motown groove (if Squeeze can cet
away with “Black Coffee in Bed,” Dayl
& John are allowed to liberate the beat
from “You Can't Hurry Love”). H:O
rocks out on a few numbers: The blozk
chords and a super-distorted guitar
sound give “Family Man" a healt1y
kick in the pants, while the Carlos Alo-
mar-styled rhythm guitar provides “The
Art of Heartbreak™ its considerakle
drive. And let us not forget ace sax

.| man Charlie DeChant whose work on

the latter track only makes us wish
there had been more use of him.
Clearly, this is not a band of soloists,
despite the Olympian abilities of all the
players. From song lyrics and arrange-
ments to overall production, you could
say that Hall & Oates' only sin is that of
moderation. We long for some rough
edges in their work, a few instrumental
or compositional excesses from which

|

i

John Qates

to glean an expanded impression of
the group’s personality; all we see is a
twosome trying to produce records
which are more pristine and less hu-
man. Hopefully, the next Hall & Oates
record will put the accent more upon
the soul and less upon the blue-eyed
| part of their idiom. Jon & Sally Tiven
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S-Stop Overload Protection Circuitry
Vertical Driver Alignment provides makes the 105.2 virtually damage-
the most useful borizontal and proof. even with the bighest power
vertical sound dispersion patterns. amplifiers.

4D

L1 LED Listening
Window/ Peak Power

Indicator provides a visual indication of optimum listener

positioning and signals when peak input levels are

reached.

Switchable Peak Indicator
Jrom 50-200 watts triggers
Sront LED to help avoid
distortion due to amplifier

clipping.

Directable, phase-compensating mid-range treble
enclosure is adjustable in both horizontal and
vertical planes to provide further control of dispersion.

Every 105.2 individual driver is computer matched
to withinVz db to its mate and to the other drivers
in the enclosure to guarantee absolute unit-to-unit f
and side-to-side consistency. § §

©

3-point shock-mounted bass
driver prevents any possible
twisting of the basket or
transmission of unwanted
vibrations to the speaker
enclosure.

Advanced Bextrene polymer drive units
exhibit far less sonic coloration than
conventional paper or other plasticized
materials.

Each 105.2 full system is matched to its mate
to within Vs db to assure absolutely precise
 Stereo imaging. (A slight variation at one
 frequency spreads, or smears the sound. )i

- Y

An advanced crossover netuwork designed with
s aerospace guality components (tolerances

"~ Each separate piece of the carefully selected to within 1% } provides smooth, rapid roll off

. uoods on every 105.2 is precisely matched betwween drivers for the absolute minimum

1o its mate to achieve a level of cabinet finish interdriver interference.

rarely found on the finest furniture.

The Compleat
_Loudspeaker.

In Olde English, the word “compleat” is used to connote he most exhaustive, comprehensive study of a given subject.

Unlike manufacturers who would try to convince you that one form of
technology or product feature solves all acoustic problems, KEF engineers
address every minute aspect of loudspeaker design. The result is a level of
balanced performance that exceeds the overall quality level thus far achieved
by any loudspeaker currently on the market. This explains why KEF is the favorite
choice of professional musicians, equipment reviewers, and serious music
lovers worldwide. They don't listen to sales pitches;

they listen for music that sounds real. And they know
that there is no substitute for thorough engineering.

KEF Electronics, Ltd. 425 Sherman Avenue, Palo Alto, California 94306 The Speaker Engineers
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Dynavector’s
Moving Coil

is Now
Affordable.

You can now experience
the superb musicality of
Dynavector's moving coil
cartridge at a reasonable price
and without the additional
expense of a step-up device.

The DV10X3 is a high
output cartridge (no step-up
device required) that embodies
all the design advantages of
Dynavector's moving coil
technology, including low
mass for wider dynamic range,
precision wound silver coils for
lower distortion and powerful
Samarium cobalt magnets for
increased product life.

With our DV10X3, you can
hear the improvement—
honest music reproduction
without coloration.

The big surprise is that
this new DV10X3 retails for
only $150.

We know that once you
listen to the DV10X3, you'll be
sold on Dynavector. Write or
call for information or visit
your audio specialist.

Dynavector

World leader in moving-coil cartridges

Dynavector Systems USA
1721 Newport Circle
Santa Ana, CA 92705
(714) 549-7204

© Dynavector 1982

Enter No. 8 on Reader Service Card

Pat Benatar

“The queen of heavy metal
and the high princess of

R & B are victims of their
material.”

_ %
Diana Ross

Signals: Rush
Mercury SRM-1-40631, $8.98.
Sound: B- Performance: C+

The most interesting aspect of
Rush's latest is how relaxed Geddy
Lee's singing is. For a change, he
doesn’'t sound as if he'd just been
kicked hard below the belt, and as a
result the songs appear uncommonly
melodic and flowing for this Canadian
power/art rock trio. Perhaps they are
mellowing a bit with advancing age.

Granted, their songs remain lyrically
ponderous, unemotional and tedious
tracts about the trials of modern life.
But the increased raw listenability is a
real saving grace.

Their production style is clean and
finely detailed, particularly for Neil
Peart's drums, but really nothing ex-
traordinary. Michael Tearson

Get Nervous: Pat Benatar
Chrysalis CHR 1396, $8.98.

still aren't up to the artistry level of the
singing. The world is still waiting for
Diana Ross to put out an album that's
as solid as her singles, which set high
standards for all other Diana Ross per-
formances.

On the other hand, the world would
be shocked if Pat Benatar put out a
record that could stand above her
“state of the this is art?”" albums, which
barely go beycnd standard. She rarely
varies her delivery, and although her
husband’arranger, guitarist/ producer
Neil Geraldo may have mastered the
ability to get on the airwaves, that's
about all he's mastered. He hasn't fur-
thered the art of rock guitar one iota,
still owing much to teacher Rick Derrin-
ger. When it comes to being a man
behind the throne, he can't touch Jim-
my Page. Instead of creating a new
sound, they merely tap whatever is
current and ape it—although audi-
ences haven't seemed to tire of it yet.

Jon & Sally Tiven

Sound: B Performance: B —

Silk Electric: Diana Ross
RCA AFL1-4384, $8.98.

Sound: B Performance: B+

The queen of heavy metal and the
high princess of R & B are both victims
of their material. In Benatar's case, the
outside compositions are only slightly
better than her band’s songs, making
for an album with no great highs or
lows, just mediocrity hyped to the full-
est bombast. Ross fares far better with
a variety of musical styles—her “Fool
for Your Love" outdoes Benatar at her
own idiom—but the songs themselves

T-Bird Rhythm: The Fabulous Thun-
derbirds
Chrysalis CHR 1395, $8.98.

Sound: B+

Performance: A

if you thought that Nick Lowe's pro-
duction touches might somehow ham-
per The Fabulous Thunderbirds’ magi-
cal approach, sit back easy: Mr.
Lowe's standard tacky drum sound
and generally shrill EQ are nowhere to
be found. This disc doesn't stray too
far from the sound of the previous
three Fab T-Birds albums, except that
it's even better! Of course, Nick Lowe
fans are probably dismayed that there




are no new nicked Lowe tunes. His
musical ability is not in evidence (ex-
cept for a wee bit of organ on one
track, we suspect), and the best white
blues band in the world—or at least
Texas—remains intact.

The T-Birds have made a simple,
even bare approach to arrangements
into their signature sound. Guitarist
Jimmie Vaughan doesn't show off
much, though his occasional instru-
mentals are always memorable. One of
his stylistic idiosyncrasies is to play
abbreviated forms of traditional rocka-
billy or blues licks, a sort of musical in-
joke that complements the usually hu-
morous lyrics. It's interesting to note
that while vocalist Kim Wilson's self-
penned “Can't Tear It Up Enuff” is one
of the strongest cuts on the album, The
T-Birds depend, for the main part, on
outside material. Interpretation is right
up Wilson's alley, with a commanding
bass register and penchant for humor-
ous inflection. Unlike 99% of the re-
cords out today, T7-8ird Rhythm conveys
tons of personality with a modicum of
instrumentation and production.
Armed with an ace guitarist given to an
antique trebley tone and a frontman
ready to sing his do-rag off on every
track, The T-Birds have created an al-
bum that makes them more than just
keepers of the flame—they are a per-
sonable and remarkable blues entity.

Jon & Sally Tiven

Love Over Gold: Dire Straits
Warner Bros. 23728-1, $8.98.

§ound: B Pertormance; D+

Love Over Gold isn't nearly the al-
bum that Dire Straits’ previous album
Making Movies is. Leader Mark Knopf-
ler's guitar lines remain distinctively
snaky and seductive, but his songs
this time are not very distinguished.
The element of human drama that ran
through Making Movies is all but ab-
sent here. Even when it is apparent, as
in “Telegraph Hill," it gets buried under
lengthy and unfocused instrumental
noodling—very much less involving
than the urgent playing of “Tunnel of
Love" and “Skate Away” on Movies

The special magnetism that Dire
Straits first demonstrated on “Sultans
of Swing” and refined on Making Mov-
ies is missing from Love Over Gold.
Maybe next time. . . . Michael Tearson
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LOGIC

Regardless of the vibrations in the room, a Logic DM101
Turntable provides a uniquely stable platform for both the
cartridge and record. The cha551s/platter is suspended from
the plinth on a three point system using two tension springs
at each point.

As aresult, it is possible to reproduce the signals pressed
into the record with utmost accuracy.

Logic 1Q

Made in England. Distributed in the U.S. by Meridian Audio of America, P.O. Box 653,
Buffalo, N.Y ., 14240. (416) 438-7484. In Canada by Remcron Electronics Ltd., Toronto.
Members of the A isobanke International Group.
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highly-dynamic source matenals lf$ specially- i
designed digital input can aczept up to 20 voits |
without overload. Hear the TIA-3012 at your locai
Tandberg dealer, or contact:

TANDBERG’

Labriola Court Armonk, New York 10504 (91 4) 273-9150
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JOSEPH GIOVANELL!

Q. What damage do subsonics
cause to bass drivers? When will this
damage most likely occur?

My equalizer's filter cuts off sound at
the rate of 18 dB per octave below 20
Hz. Will this be sufficient?>—Bob Con-
nelly, Green Bay, Wisc.

A. There is no real answer to the
questions you have asked. Much de-
pends on the amount of subsonic ener-
gy which is present and on the power-
handling capacity of the bass drivers.
Bass drivers are made to handle pow-
er and should "expect” a certain
amount of such subsonic energy.

I ' would think that your 18 dB roll-off
below 20 Hz would be sufficient to re-
move any possibility of damage, ex-
cept where there is a case of acoustic
feedback at frequencies above the 20
Hz we have just discussed.

Laterally Cut Discs

Q. ! have read that a mono switch
on a preamplifier is best set to the
mono position when playing laterally
cut mono records, to cancel vertically
modulated components. What are "lat-
erally cut” records? And will the mono
records now being produced benefit
from being played this way?—Paul
Tomatani, Honolulu, Hawaii

A. All of today's mono records, and
most of yesterday's, are laterally cut;
that is, the groove is modulated from
side to side, rather than up and down.
Stereo records are cut with monopho-
nic information common to both chan-
nels, modulating the groove laterally,
while stereo difference information is a
vertical modulation.

Setting the preamp switch to mono
will clean up some mono records—and
even some noisy stereo ones, if you
don't mind hearing them in mono. It will
only help, however, if the noise is in the
vertical components, such as vertical
rumble (in the recording or the play-
back turntable) or stylus motions due
to “pinch effect.” The mono switch will
also clean up noisy FM stereo broad-
casts, though it's better to switch to
mono at the tuner, where possible.

Old Edison discs and cylinders
(and, | think, Pathé discs) were cut with
vertical modulation, as were some ra-
dio transcriptions on 16-inch discs. If
you collect these, you can play them
with a modern stereo cartridge by wir-

phase—the exact opposite of the con-
nection made by a preamp’s mono
switch.

Outer Groove Record Noise

Q. / notice that, when playing pho-
nograph records, a “roaring’’ noise oc-
curs somewhat before the start of the
program. | am puzzled because, when
| hear recordings over my tuner, there
is absolute quiet—Victor Ogorodnick,
Narrowsburg, N.Y.

A. Phonograph records tend to be
noisy at their unmodulated outer
edges. Most of this noise has to do
with problems in molding the raised
area at the outer edge, sometimes
known as the “groove guard.” If you
could start playing your discs at the
point just prior to the start of the pro-
gram, this noise would not usually be
heard (except where modulation be-
gins too early or where the raised area
extends too far into the disc).

That's how the broadcasters do it
(though they do it primarily to have the
selection start right after it's an-
nounced, without “dead air’). And
some stations play tape recordings of
their records rather than the records
themselves; this allows the edge noise
to be edited out and prevents subse-
quent wear on the records.

“Bad Vibrations” Again

I recently moved from the comforts
of a semi-soundproof home to a very
“hard,” reflective apartment. My Thor-
ens TD160 MKIIB turntable does not
“like"" its new location. After setting up
my SME Type Il tonearm (fitted with a
Shure V15 Type IV cartridge), | got
acoustic feedback when the volume
control was advanced a very smail
amount. The frequency of the feed-
back was in the range of 30 to 40 Hz.

My turntable sat on a base, Sus-
pended from the ceiling, to prevent
“bumps” from heavy footsteps and di-
rect vibrations from stands, tables, etc.
There was quite a pronounced bass
resonance.

| attempted to stop the "bad vibes”
by adding weight to the base, by sur-
rounding the base with soft materials,
and even by putting cord and foam
under the feet of the table. No luck! /n
a last-ditch effort, | bought a tube of
silicon rubber and proceeded to line

A e S A T T T R TP T T R R R P e T P e e S e R R VR RS
Subsonic Energy ing its two channels together out of | the entire inside of the table, with the

exception of wires and moving parts.
Success at last!!! No feedback!!!
Sound is great, with the volume control
well advanced. The turntable now sits
3 feet from a loudspeaker. The unde-
sired bass resonance is also com-
pletely gone.—Victor Wasend, Van-
couver, B.C., Canada

| try to answer all questions, but it is
also very nice to receive comments of
this kind. Information of this sort broad-
ens our knowledge. | wish, therefore, to
thank all of you who have taken the
time and effort to share your problem-
solving experiences.

Mixing Buss

Q. Please explain what a buss is, as
applied to recording gear.—Christo-
pher Berry, New York, N.Y.

A. A buss is any electrical line used
by several different circuits at once.
Recording mixers usually have several
signal busses. At a minimum, there will
be one such mixing buss for each out-
put channel, and all inputs assigned to
that channel will feed that buss. There
may also be effects busses (feeding
signals to echo or delay systems),
equalizers and other signal processors
whose outputs are fed into the output
buss. Monitor busses control which
signals within the console feed each
monitor speaker. Busses are also used
for ground and power.

Load Impedance and
Amplifier Power Output

Q. Why does an amplifier put out
more power into a lower imped-
ance?—Bob Robinson, Warrensville
Heights, Ohio

A. The lower the impedance of a
load, the more power that can be sup-
plied by an amplifier feeding that load.
This is true because the lower the load
impedance, the closer to an imped-
ance match that load becomes. We
never match loads to the output stage
of an amplifier. If we did, the amplifier
would attempt to supply more power
than could be dissipated as heat, and
the amplifier would be destroyed. 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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The new Technics cassette decks with dbx:
They don't just reduce tape noise.They eliminate it.

There is a new line cf Technics cassette decks <o
technologically advenced they are capabie of
reproducing music with virtually no audible tape
noise. None.

They not only feature Dolby* noise reduction,
but also the dbx noise elimination system. With dbx,
a Technics cassette deck compresses the signal so
the dynamic range is halved. When a tape is played
back, the process is reversed. The original dynamic
range is then restored and noise is pushed below
audibility. Loud passages can e recorded witrout
distortion, and soft cnes without tape noise. Tere
is even dbx disc decading available for pleying
dbx encoded records.

The Technics RS-M255X gces even furthe-,

Wide range (—40 to +18 dt), three-color FL meters
hancle the dynamic range dbx gives you. An
electronic tape counter doubles as a remaining time
indicator to show how much time is I=ft on your
cassette. Bias and EQ levels are automatically
selected for any tape formulation. Microprocessor
feather-touch controls give you fast, easy, mode
switching. And Technics RS-M255X gives you the
stabidty and accuracy of a twvo-motor drive system.

Audition all of the sophisticated Technics
cassette decks with dbx. Indud.ng the very
affordable RS-M228X.

Why settle for tape noise reduction when you
can Fave tape noise eliminatior:? From Technics.

*Dolby is 2 trademark of Dolby Laboratories. | 1¢. ® dbx & a register=d trademark of dbx. Inc.

Technics

The science of sound.
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TAPE GUIDE

HERMAN BURSTEIN

Graphic Realism

Q. I notice that reviews of cassette
decks specify the frequency response
curves at —20 dB, and of course the
high-end response always looks good
on the graphs. But is this realistic?
Everyone knows that we tape at levels
typically around 0 dB, and | am sure
the high-end response will then
droop.—Alfred Chiesa, Springfield,
Mass.

A. It is true that when tested by a
series of constant level audio signals, a
cassette deck will ordinarily show tre-
ble droop if the recording level is in the
vicinity of 0 dB (such droop is less with
metal tape and when noise reduction is
employed). However, in most music
and other program material, the rela-
tive amplitude of the high frequencies
is substantially lower than the ampli-
tude of the mid-frequencies. Hence,
one can usually record on cassette at
0 dB level, particutarly from FM or disc,
without noticing treble loss. Of course
there are exceptions, particularly when
recording live material with strong tran-
sients, such as guitar. But these are
exceptions for most people, and in
such cases one can reduce the re-
cording level to preserve the high fre-
quencies, albeit at the cost of reducing
the signal-to-noise ratio, toc. Consider-
ing the very high S/N ratios achievable
today (thanks to advanced noise-re-
duction systems), sacrificing a few dB
of S/N usually entails little if any reduc-
tion in listening pleasure.

Tape Deck Mis-Phasing

Q. | feed a mono source into both
channels of a stereo tape recorder; in
playback, both outputs are combined
and fed into another unit with mono
input. When the playback signals are
combined, the sound seems to lose its
original quality and level. Even if | bring
the level up, there is a loss of quality. If
| disconnect either playback channel,
the sound regains its original quality.
Any help will be appreciated. —Cicero
LaHatte, Jr., Vicksburg, Miss.

A. There is a probability that your
tape deck’s output signals are some-
what out of phase with each other, re-
sulting in partial cancellation. Even
though there is no phase problem
when the mono signal enters the deck,
phase differences occur at the output
owing to characteristics of the heads

Conceivably, there is a gross wiring
error in your deck which has changed
phase of one of the channels by 180°
from which it should be. This would, of
course, produce gross cancellation
when the outputs are combined. It
seems that your best course is to use
just one channel of your deck for monag
recording until you can get it fixed.

Bias Percentages

Q. Why is bias measured in per-
cent? To wit, | have seen that Type |
tape requires 100% bias; Type I,
150%, Type I, 250%.—H. P. Kornick
Sanford, Fla.

A. Type | tape (ferric oxide of the
low-noise, high output type) provides a
reference standard for the amount of
bias required, and theretore is arbi-
trarily rated as requiring 100% bias
The actual amount of bias current fed
to the head would depend on the bias
frequency, on the head construction.
and on the deck maker's judgment as
to the trade-off he wishes to make be-
tween extended treble response (re-
quiring reduced bias) and other perfor-
mance characteristics, namely low dis-
tortion and low noise (requiring more
bias). If Type | tape requires a certain
amount of bias current in a given deck.
Type Il would require about 50% more
than Type | and Type IV would require
about 22 times as much as Type |.

Format Fuddlement

Q. I am going to buy a tape deck
and am oscillating between cassette
and open-reel units. In my opinion, one
can get better reproduction at a high
tape speed than at a lower speed. So.
at the same price, should | buy a cas-
sette or open-reel deck?—George
Nour, Reading, Pa.

A. There is no definite answer to
your question. It depends upon your
personal needs and expectations.

Owing to improvements in tape, in
deck electronics, in heads, and in me-
chanical design and construction, a
high-quality cassette deck is capable
of truly high-fidelity performance: Wide
and flat response extending to 15 kHz
or better, low distortion, high signal-to-
noise ratio, low wow and flutter, and
accurate speed.

In fact, those improvements have
been given most prominently to cas-

and perhaps to the electronic circuitry. | sette decks, both because cassette's

slower speed (17 versus 3% to 15 ips)
puts it in greater need of these benefits
and because there is more demand for
cassette decks. This has helped nar-
row the gap between the formats.

Open-reel's advantages of greater
high-frequency headroom (ability to re-
cord high frequencies at higher levels
without tape-saturation distortion) and
easier editing are more significant in
live recording than when taping off the
air or copying phono discs. Cassette’s
chief advantages are low tape cost,
convenient loading, compactness (es-
pecially for tape storage) and a pletho-
ra of convenience features such as
automatic tape-selection programming
on some decks.

Listen for yourself, to see how much
difference you can hear, and how sig-
nificant those differences are to you.

High-Speed Cueing and Head Wear

Q. A friend of mine refuses to use
the cue feature on his casseite deck—
that is, he never fast-forwards the tape
while the deck is in play mode. He
claims that running the tape at fast
speed while it's in contact with the
heads will wear out the heads. If | cue
my tapes a lot, am | decreasing the life
of my tape heads?—Garth Whetzel,
Sharon, Pa.

A. Yes, cueing the tape past the
heads at fast speed will accelerate
head wear. However, depending on
the type of head, it may outlast the rest
of the cassette deck. This is particular-
ly true of fernte heads, which are
claimed to have lifetimes of at least
20,000 hours and up to as much as
150,000 hours in a cassette deck at
normal operating speed of 1% ips. Al-
lowing for a reduction owing to cueing,
they should still have a very long peri-
od of serviceability. With other types of
heads, there might be a problem, but
probably not for a long time.

[I believe there are some decks
which hold the tape a minute distance
from the heads during high-speed cue,
which would eliminate the problem al-
together.—/.8.] 4

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 1515 Broadway, New York, N.Y. 10036.
All letters are answered. Please enclose a
stamped, self-addressed envelope.
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uff Stuff

You, the audiophile, a~e the toughest
critic we know when i: comes to sound
performance. You're very selective in
deciding the perfect equipment for
your recording and listening needs.

And you're just as selective in
choosing your recording tape. TDK
knows that. So we developed a line of
high performance aucio cassettes
that meet your critical requirements.

We call it the TDK Professional
Reference Series.

©1982 TDK Electronics Corp

You're probably using TDK
SA-X high bias cassettes new be-
cause of tkeir superior performance
characteristics. In addition TDK has
deve.oped normal bias AD-X which
uses TDK s famous Avilyn particle
formulaticn and delivers a wider
dynamic range with far less distor-
tion than ever before. Plus, TDK's
unique metal bias MA-R cassette
which features high-energy perform-
ance in a one-of-a-kind unibady
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die-cast metal frame.

The TDK Professional Reference
Series...it 'l sound impressive to your
ears. So share the pleasure with your
friends; they’ll appreciate it.

STDK.
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BERT WHYTE

COOKING WITH LASER(DISC)S

the new Pioneer LD-

1100 LaserDisc player
and its greatly improved soft-
ware. Gone are the glitches
that plagued the early Laser-
Discs. Instead, we have op-
eras and ballets and classical
music concerts that are visu-
ally enchanting, with a quan-
tum leap forward in the audio
portion through the success-
ful implementation of CX
noise reduction for the stereo
sound.

While one freely admits that
feature films constitute the
bulk of LaserDisc viewing, it is
nice to have classical material
available. No matter how avid
a movie buff might be, how
many times can a fim be
viewed? The operas, ballets
and classical-music Laser-

I ast month | reviewed | |

S
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hand, with his fingers sepa-
rated just enough so that the
whites slither through his fin-
gers, while the yolk remains
intact on them. | pushed the
“Still" button to check just
how far apart he kept his fin-
gers, then used “Slow Mo-
tion" to watch the whole pro-
cess. In watching Pierre chop
vegetables or cut up a chick-
en for Poulet Portugaise, |
used “Slow Motion,” "Still”
and “Step Frame.” If | didn't
quite understand a point, I'd
simply press the “3X Fast” re-
verse button and go over the
scene again. This LaserDisc
is tied into the random-ac-
cess system through the re-
mote control. Thus, if | want to
take another look at Pierre
preparing Hollandaise Sauce,
| press the “Search” button

Discs are really analogous to phono-
graph records in that great music en-
dures. You may have listened to Bee-
thoven's Fifth Symphony 190 times, but
you can listen for the 191st time and
the music is just as timeless, just as
fresh, and just as enjoyabie (maybe
more so, because with familiarity
comes understanding) as your first en-
counter with this masterpiece.

Since writing the last column, | at-
tended a Pioneer press conference
showcasing the LaserDisc. Pioneer
didn't present anything new in the way
of equipment, but they revealed very
ambitious plans for all kinds of new
software. Cultural programming was
given a high priority, and we were told
that the music-oriented discs were
among the best sellers—not “block-
busters"” like some movies, but for day-
in, day-out consistency. And because
of the degree of picture control (from
freeze frame, step frame, variable slow
motion, indexing and frame search)
that is possible with the LaserDisc,
educational subjects are particularly
well suited to this format.

The lastest buzzword among media
types in the video world is “interac-
tive.” This describes a LaserDisc in
whose material the viewer can actively
participate. Intelligent use of the spe-
cial LaserDisc controls can involve the
viewer so deeply that the educational
process is greatly accelerated. Inter-

active LaserDiscs will be prominently
featured in Pioneer’s software pro-
gram. One of the first titles in this cate-
gory is a model of its kind, The Master
Cooking Course by Craig Claiborne
and Pierre Franey. These gentlemer
are familiar to readers of the New York
Times Sunday magazine section,
where they have been discoursing ori
food and presenting fascinating reci-
pes for many years. Craig Claiborne
has been restaurant reviewer and food
writer for the Times for over 25 years.
Pierre Franey was head chef of the
legendary Le Pavillon, long considered
the finest restaurant in America. He's
also an old acquaintance, for reasons
I'll get to shortly.

But first, the disc. It is just fabulous.
Pierre and Craig are each on one of
the LaserDisc's two, independent au-
dio tracks. Pierre goes through the ac-
tual preparation of each dish on one
track, while Craig gives supplemental
comments and anecdotes on the oth-
er. Four menus are presented, with
complete visual guides for preparing
each dish. In addition to the food prep-
aration, there are sections on such
things as knife sharpening and other
handy tips. The Pioneer 1100's special
effects permit the most thorough study
of how Pierre prepares the various
dishes. For example, he shows how to
separate egg yolks from egg whites by
breaking an egg into the palm of his

on the remote control, punch in num-
ber 31033 on the keyboard, press
“Search” again, and in seconds | am
watching how Pierre whips up this lus-
cious sauce. The menus are well cho-
sen and balanced. The dishes are not
particularly complex, but this is all to
the good for those not experienced in
preparing haute cuisine. The Mousse
de Poisson and Steak au Poivre were
staples at Le Pavillon, which sadly has
been only a memory for many years.
All in all, with the expertise of Pierre
and Craig, and the extraordinary
teaching methods possible with this
LaserDisc, you too can concoct a
Mousse au Chocolat that is truly sinful!

How do | know how good Pierre's
cooking is? Not just from the disc, |
assure you. You might, however, say |
know Pierre from the movies, even
though he wasn't in them.

Let's set the scene by going back to
1953. Television was already giving
movies a bad time, and many theaters
were closing. In an effort to rekindle
public interest in motion pictures, 20th
Century-Fox introduced the Cinema-
scope process. This featured a huge,
wide-aspect-ratio movie screen and
three-channel stereophonic sound
(four-channel when special effects
were used, as in the “thunder” from the
rear in the Crucifixion scene of Ben
Hur). Sound quality was quite good
when everything was working right, as
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Dolby HX Professional

Dolby HX Professional is a program-adaptive
bias technique which can significantly
improve the quality of cassette recordings.
High-level high frequencies can be recorded
more accurately, without sacrificing signal-
to-noise ratio, while such side effects of tape
saturation as distortion are reduced. For both
the home recordist and
the duplicator of pre-
recorded cassettes,

Dolby HX Professional
improves the perfor-
mance of goodconven-
tional tapes to match that
of costlier, more exotic
formulations.

The problem of self-bias

Even when a cassette
deck is adjusted for the
nominally optimum bias
for a given tape, per-
formance is nevertheless
compromised under some
signal conditions.

In particular, music
which is rich in high frequencies has what's
called a self-biasing effect. The musical high
frequencies act in and of themselves as
recording bias on the tape, effectively adding
to the external bias supplied by the recorder’s
bias oscillator. The net result under such
signal conditions is momentarily too much
effective bias, which leads to the familiar
symptoms of tape saturation. The highest
frequencies don't get recorded at all, and
considerable IM distortion is generated at
lower frequencies.

How Dolby HX Professional deals
with the problem

Dolby HX Professional is a special circuit
which constantly monitors the total effective
bias —a combination of bias from the
recorder’s oscillator and self-bias contributed
by the musical signal — while the recording
is being made. If it senses the total bias

Spectral analyses of two high-speed (32times)cassette
recordings of the same selection of rock music shaw
the highest levels accumulated over time at each fre-
quency. Both recordings were made on conventional
iron oxide tape of the type favored for commercial
cassette duplicating; in this example, the high-
frequency headroom improvement provided by
Dolby HX Professional is as much as 10 dB.

increasing beyond the optimum level as a
result of high frequencies in the music, it
instantly compensates for the increase by
lowering the bias from the recorder’s oscil-
lator, thus keeping the total effective bias
corstant. Even on music with a great deal of
high-frequency energy, the tape remains
optimally biased, and so
tape saturation and its
side effects are signifi-
cantly reduced. The
improvement in high-
frequency headroom can
be 6 dB or more, depend-
ing on the particular tape
formulation.

Improve both the
cassettes you make and
those you buy

Dolby HX Professional,
which was developed by
Bang & Olufsen with the
assistance of Dolby
Laboratories, is provided
along with Dolby noise
reduction in home cassette deck models
from Aiwa, B&O and Harman-Kardon. Just
as important, Dolby HX Professional can be
applied to high-speed cassette duplication,
where its ability to improve good con-
ventional tape formulations is economically,
as well as sonically, significant. The first
commercial duplicating facility has now been
equipped, and the first pre-recorded cassettes
made with Dolby HX Professional (as well
as Dolby noise reduction) are expected in
the near future.

For further information, including a
complete technical explanation of Dolby HX
Professional, contact Dolby Laboratories at
the address below.

[J[][poLeY Hx PRO|

Dolby Laboratories Licensing Gorp., 731 Sansome Street,

San Francisco, CA 94111, 415-392-0300. “Dolby” and the double-D
symbol are trademarks of Dolby Laboratories Licensing Corp.
$82/4806




“Pierre Franey shows how
to separate egg yolks from
whites. On the LaserDisc,
you actually see the whites
slither through his
fingers.”

the projector had magnetic heads and
the film used magnetic tape stripes,
rather than an optical system. lronical-

the perfed combination... ly, the three-channel stereophonic
TIRNNNLN o X sound was the first commercial use of
) y of Bryston components is a this format since Bell Labs and Leo-
revelohon. Every note emerges with perfect clar- pold Stokowski proved its superiority in
ity from a background of silence, then vanishes. their famous 1933 experiments.
The progression of musical events seems real, Although Cinemascope was well re-
tangible, almost visual in its presentation. ... ceived by the public, the process soon
Bryston believes there is a need for reference il into_problems. The wear on the
standards of musical accuracy. That is why we film's magnetic stripes was high, and

the projectionists neglected to proper-
ly clean the oxide from the magnetic
heads. Then it proved too difficult to
use stereo sound in shooting a film

designed our Models 2B, 3B and 4B power ampli-
fiers, and our Model 1B preamplifier. Their only
reason for existing is to provide the most faithful

electronic rendition of a musical signal possible because of the constantly changing vi-
within the bounds of available technology. Write sual and audio perspectives. The pro-
to us cnd_ we'll tell you how we do it, and where ducers therefore went back to mono
you can listen to our perfect combination. sound, and it was incongruous to see
an actor on the extreme left of a wide
IN THE UNITED STATES: IN CANADA: Cinemascope screen, and another ac-
. tor on the extreme right, with both of
VERMONT MARKETING LTD " ) ; ol :

RFD®4, Berlin, Montpelier, Vermont 05602 57 Westmore Dr, Rexdale Ont, Conada MOV 3Y6 their disembodied voices ObWOUSly
(802) 223-6159 (16) 746-0300 coming from the loudspeaker behind
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in Cinemascope, lateral directivity

was of primary importance, because of

the wide screen. Bob's Perspecta-

sound system added this lateral direc-

tivity to monophenically-recorded

soundtracks. This required a return to

Cinemascope's original three-speaker
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“The latest buzzword
among media types in the
video world is
‘interactive’—material the
viewer can actively
participate in.”

In the theater, when the cue tones
passed the film gate, special filters
sensed them and used them to control
the appropriate amplifiers and speak-
ers. Thus, in The Bad and the Beauti-
ful, Lana Turner is on the left of the
wide screen and when she yells and
throws a bottle at Kirk Douglas on the
far right of the screen, you hear her
voice properly from the left loudspeak-
er and the bottle smashing realistically
against the wall behind Douglas, with
the sound coming frem the right loud-
speaker. And so the directed lateral
action is heard from the three speakers
across the width of the screen.

We were given a print of High Noon,

demonstrated Perspectasound, and
sold it to Arthur Loew, head of the
Loew theater chain. | became General
Manager of the new Fine Scund Divi-
sion of Loew's/MGM. We set up elabo-
rate studio facilities, including a big
Cinemascope screen on the two-story
top floor of 711 Fifth Avenue in New
York City. From day one of our occu-
pancy, we were driven mad by the
most mouth-watering, tantalizing aro-
mas of grand cuisine filtering up the
elevator shaft. Yep, you guessed it: Le
Pavillon was the friendly neighborhood
restaurant on the ground floor.
. Thus we knew Pierre Franey and his
fabulous cuisine, and his autocratic
boss Henri Soulé. Unfortunately, even
in those days, Le Pavillon’s prices did
not encourage frequent dining, but we
had our share of Pierre’s inspired cre-
ations. We post-mixed many fiims at
711, and there was a constant stream
of movie moguls and film celebrities
who, needless to say, often dropped in
to Le Pavillon when they were visiting
us. To use a well-worn but apt cliche,
“those were the days!” | hope | haven't
digressed too much, but | thought you
would be amused by the story, as well
as interested in some of Bob Fine’s
activities

Incidentally, another old friend, Jac
Holzman, has produced an interactive
LaserDisc. Jac was an early enthusiast
of binaural recording, and a former
vice-president of WEA (Warner/Elektra/
Asylum) and founder of Elektra. But his
disc isn't about sound or music. It's
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| From an almost

| unlimited choice,
the sound engj-
neers at the world’s
12 great classical
record companies

chose B&W loudspeakers to mon-
itor the fidelity of their recordings.

The quest for perfection.

Made in England and distributed in the United States by Anglo American Audio,
P.O. Box 653, Buffalo, N.Y. and in Canada by Remcron Electronics Ltd., Toronto.
Member of Aaisobanke International Group.
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TECHNICS Lirect Drive

Turntable {list $150) ‘ $ 77.00

ONKYO TA-2010 3-Head Accu-bias

Cassette Deck (list S470) .. . . $219.00

SONY 12" Color TV (fist $500) .$279.00

HITACHI Straight Tonearm

Semi-Automat ¢ Turntable (list $100). .. . $ 59.00

TOK SA80 Audio Tape {list $5.00). . . . . s 229

CERWIN VE3A 127 3 way

Loudspeakers list $280 ea.) . .. .. ea. $139.00

FAMOUS BRAND Video Tape

T-120 00 L35). .. ... ..o s 199

BLAUPUNKT CR 2010.. .. .. CALL OR WRITE

DIRECT FREE-PORT CREDIT CARDS

PRICING VA“THE £ND COD'S

SOURCE” WELCOMED
"RADE-INS

CALL OR
WRITE

FOR YOUR
FREE
BROCHURE
TODAY.

::ESTE§

FINEST
AND VIDEO

The Creative Camera, a primer on sin-
gle-tens reflex photography. It looks to
be a splendid production, too. At some
future date, I'll report on it. 4

EQUIPMENT
American international
AvchoVideo

DEPT. A3

745 Alexander Rd., Princeton, NJ 08540

609-452-7500
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RETAIL STORE SERVICE

at MAIL ORDER PRICES

*ND DEPOSIT SAME DAY SHIPAANG

*E<CLUSIVENO-LEMON
GJARANTEE

MCRE THAN 130,000 CUSTOMERS
CQAST-TO-COAST - YOU PAY THE
SAME PRICE DEALERS PAY!!
THOSE HARD-TO-GET
NATIONAL ADVERTISED BRANDS

AUDIO-VIDEO

PLUS

COMPUTERS and
PROGRAMS

FOR INFORMATION
CALL 1-301-488-9600

DAILY 99 SATURDAY 10-5
FOR ORDERS ONLY
caL 1-800-638-8806
- Intemnational Hi-Fi

Distributors, Inc.
Moravia Center
Industrial Park
Baitimore, Md.
21206
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BEHIND THE SCENES |

BERT WHYTE

A ROSE BY ANY (ANTI-) ALIAS

s | noted last month in my re-

port on the 72nd AES Conven-

tion in Anaheim, digital audio
was the star of the show. In addition to
the digital equipment | covered last
month, there were other interesting
new digital items

The dbx Model 7000 delta modula-
tion digital audio processor | reported
on in my January column caused guite
a stir at its demonstration. A number of
pop music recordings were played; in
general, they had all the usual desir-
able digital attributes. The dynamic
range of a recording of the Boston
Symphony Orchestra was especially
impressive. There were many favor-
able comments on the availability of a
professional-quality 16-bit digital pro-
cessor for $5,000, but | also heard res-
ervations in respect to the editing ca-
pabilities of the unit.

Although there were a number of
digital compact disc players around
the show, the only demonstration |
heard was in the TAD (professional
speaker division of Pioneer) room.
They were using the neat-looking Pio-
neer CD player, and as | entered, | was
greeted with a blast of raucous rock
music. With one exception (JVC with
some beautiful harpsichord music), at
all the digital demos—uwith equipment
capable of 90 dB dynamic range—
“rinky-dink” pop music was being
played, with a dynamic range of 10 dB
at best. C’'mon, fellas, what's the point?
[Gee, Bert, even the worst of rock man-
ages 20 dB or better, and the best has
real, if not quite classical, dynamics.—
/B and E.P]J In any case,
| knew there were some
classical CD discs at the
TAD room because Bart
Locanthi, their erudite
consultant (and head of the AES
digital committee) had told me so.
After some rummaging, Dvorak's
New World (9th) Symphony performed
by the Czech Philharmonic Orchestra
was played on the CD unit and audi-
tioned through TAD's big monitor sys-
tem. | had some quibbles about mike
placement, but in general it was very
clean, dead quiet, and with such im-
pressively wide dynamic range that
one of the assembled "rock types” ex-
claimed, "“Gee, that's almost too
much!" In all fairness, however, | must
say that | recently have been able to

i
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play some digital tapes of pop/rock
persuasion that have actually made
some tentative approaches to wide dy-
namic range. In the right creative
hands, digital audio could revolution-
ize pop music recording.

A development that could have sig-
nificant effect on digital recording and
playback was the subject of a paper
by John Meyer. John is the brilliant
young engineer who designed the
high-power speakers used for special
effects in the film Apocalypse Now,
and he currently manufactures high-
power, phase-corrected speakers for
monitoring and sound reinforcement.
John was also my colleague in my
Crystal Clear direct-to-disc and digital
recordings, being the designer of ths
special low-noise preamps for use with
the Bruel & Kjaer 4133 instrumentation
microphones | used. (At the conver-
tion, B & K introduced their own
preamp for the 4133.) John's paper,
“Time Correction of Anti-Aliasing Fil-
ters Used in Digital Audio Systems
details studies he has made of a num-
ber of digital audio processors which
exhibit high-frequency phase anoma-
lies, due mainly to their anti-aliasing
filters. John found that these proces-
sors exhibit a total defay which is the
product of two components: A linear
pure delay resulting primarily from the
data conversion process, and a nonlin-
ear, frequency-dependent delay pri-

marily due to the anti-aliasing filter. He
points out that the phase shift starts
around 5 kHz, and reaches 50° by 12
kHz, 100° by 15 kHz and 175° by 17
kHz! John freely admits that the audi-
bility of high-frequency phase shift is a
controversial subject. He notes, how-
ever, that there seems to be general
agreement that “pure delay’—delay
which is not frequency-dependent—
does not change the perceived char-
acter of a sound. On the other hand, he
states that we seem to be sensitive to
frequency-dependent time distortion.
John feels those who proclaim that dig-
ital recordings have a different high-
frequency sound are reacting to this
phase distortion.

On the basis of his studies, John has
produced an analog ali-pass stereo
correction filter with complementary
circuit group-delay characteristics, the
Meyer Sound MS-8201. It is supplied
as a 3 x 4 inch epoxy module for
printed circuit mounting. Each channel
is completely independent, with provi-
sion for separate power supplies for
each channel. Power required is =15
volts a.c. The unit has an active, bal-
anced input, with a maximum output
level of +18 dBV into 10 kilohms. The
MS-8201 can be used in digital record-
ing and playback. John has found that
most digital processors are 180°
phase-inverted. Even without the MS-
8201 filter, | can personally attest that if

The Meyer Sound MS-8201 stereo
time correction filter.

The Studer A810 pro/broadcast
tape recorder.
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you reverse the leads on both of your
speakers, you'll hear marked improve-
ment in respect to imaging, depth,
stage width and projection.

The MS-8201 is adaptable to differ-
ent digital processors and recorders.
Trim pots adjust the filter's delay to
match the phase characteristics of the

would be hard to imagine an analog
tape recorder with improvements be-
yond those Studer has incorporated in
the A810. It is a recorder of great com-
plexity with a staggering array of fea-
tures and 1t literally would ta<e a half-
dozen columns to fully describe. The
AB10 is 19-inch mountable in rack,

consale or portable case. Any two
speeds between 3% and 30 ips can
be selected. Its servo-controlled cap-
stan motor has capacitive speed-sens-
ing and microprocessor quartz refer-
ence, while its electronically-controlled
tape tension has servo-controlled
spooling motors. The tape counter op-

unit it's being used with, and it can be
set up to correct the phase inversion of
some digital units. How does the MS-
8201 work? The corrected system be-
haves as a pure delay line, with con-
stant delay to 18 kHz. In practical
terms there is no phase shift up to 15
kHz and only 10° shift at 17 kHz. As to
the audible effects on digital sound, an
early report is very positive from Peter
McGrath, who operates Sound Com-
ponents in Coral Gables, Florida, and
whose engineering skills are evident
on his fine piano recordings. He states
that with the MS-8201, recordings
made on his Sony PCM-F1 have more
precise and stable imaging, better
depth and, most especially, smoother
high-frequency response. In short, Pe-
ter is very enthusiastic about this de-
vice. John Meyer supplied an MS-8201
to Dave Fletcher, the head of Sumiko,
importer of Supex and Grace phono
cartridges. Dave packaged the MS-
8201 in a neat cabinet with power sup-
ply and RCA input and output jacks.
Dave tells me the filter not only cor-
rects digital processors, but works
equally well on compact digital disc
players, and even on digitally mas-
tered analog phonograph records!
Perhaps there is some slight alteration
due to the phasing in the cutter head,
but evidently the phase shift character-
istics of the digital master are trans-
ferred to the lacquer and subsequently
to the LP. Dave claims the filter makes
digital/analog records tolerable to
those people who are always com-
plaining about “edgy digital string
sound.” The MS-8201 is available from
Meyer Sound in San Leandro, Califor-
nia for $485. Dave has indicated that
he may market the MS-8201 in a pack-
age similar to the unit he assembled.
Last month | mentioned that Studer
had introduced a new analog tape re-
corder, the Model A810. One is tempt-
ed to say that perhaps this unit is
Studer’s “last hurrah” in analog tape

FOIR THE SHEE

[(OVEO-MUS

The Linn Basik LV-X

The second best tonearm in the
world. Surpassed in performance
only by the renowned Linn Ittok
LV-II, and incomporating several
design features of the Ittok, it
provides an exacting link
between tumtable and
cartridge. Both the sound, ana
the price, will astound you.

Linn Basik. It must be heard.

For further information contact:
AUDIOPHILE SYSTEMS LTD., 6842 HAWTHORN PARK DRIVE, =«
INDIANAPOEIS, INDIANA, USA 46220

)

ANLNN

ALDBURN ELECTRONICS LTD., 50 ROLARK DRIVE

-

g

LV.X
v l BASI K SCARBOROUGH, ONTARIO, CANADA MR 4G2 ;. s

recording technology. It ) g -
#

recorders before digital becomes the
“standard”
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“It would be hard to
imagine an analog tape
recorder with
improvements beyond those

Studer has incorporated in
the A810.”

. . ..

erates in real time for all tape speeds.
In the electronics section, record and
playback amplifiers are phase correct-
ed. There is an elaborate microproces-
sor control keyboard for many func-
tions, with such exotic amenities as an
integrated test system which automati-
cally monitors main functions. SMPTE

intertrack time code recording is op-
tional. There is an audio-frequency test
generator with five frequencies. Re-
mote control is very complete, includ-
ing remote calibration of the recorder!

Digital technology gets into even this
analog machine. Audio parameters are
entered via keybecard. All adjustments

Audiophile,

OMPLETE SYSTEM CHECKUP

' FROM STYLUS TO SPEAKERS. TWO RECORDS PLUS
INSTRUCTIONS. TEL-10073/10074 $29.95

Without test equipment of any kind except your two ears, and without
prior experience, you can test and adjust your stereo system for optimum

performance with the new OMNIDIS

from Telarc.

Use Side 1to insure correct mechanical alignment of your tone arm
and cartridge in every plane. Then use the test tones on Side 2 to verify
correct wiring, speaker placement, and control adjustments.

Side 3 tells you clearly how well your phono system tracks high level
music, while Side 4 uses both popular and classical music to reveal stereo
separation, imaging, and overall sonic accuracy.

An illustrated instruction manual teads you step-by-step through

each test, explaining every detail. If you have a great
system, OMNIDISC will prove it. And if you have a
problem, or suspect cne, OMNIDISC will find it and

help you solve it.

OMNIDISC from Telarc. Check it out today!

T U

TELARC
BIRITAL
| e |

audio-technica.

AUDIOQ-TECHNICA U.S., INC., 1221 Commerce Dr., Stow OH 44224
Enter No. 26 on Reader Service Card

are made via 8-bit A/D converters, with
256-step adjustment ranges. Such pa-
rameters as treble and bass correc-
tion, level and bias are read out on the
tape-counter LCD. A nonvolatile elec-
tronic memory retains the calibration
parameters even when the recorder
has been switched off. | could go on
and on, for this is just the tip of the
iceberg. The basic A810 is expected
to sell in the $6,000+ area.

At Gotham Audio (celebrating their
25th year), owner Steve Temmer intro-
duced me to Horst Redlich, Technical
Director of Teldec. As most audio-
philes know, Teldec (jointly owned by
Telefunken and Decca) has become
very weli-known for its audiophile-qual-
ity premium pressings. Herr Redlich
and | discussed the fabulous new Tel-
dec Direct Metal Mastering, a process
first shown to me by Arthur Haddy,
former Technical Director of Decca
Records, in his London studios in
1976. Although it was applied only to
videcodisc technology at the time, Ar-
thur indicated that someday audio
discs would be cut in a similar manner.
Essentially, by means of a special Neu-
mann lathe and cutter head, a copper-
plated disc is used for disc mastering
instead of the usual lacquer blank. The
result is the creation of a direct-cut
mother. The whole thing is a clever,
complex and rewarding new technol-
ogy. | have auditioned some DMM
pressings, and they have no trace of
surface noise, nor any ticks or pops or
any other kind of noise! Like cavalry
ever coming to the rescue, new tech-
nology has given the venerable phono-
graph record a new lease on life.

As usual, there were many other in-
teresting items at the convention which
must go unheralded, while others are
significant enough to deserve sepa-
rate, in-depth reports. In this category
is Crown International's Tecron TEF
System Ten. TEF is the acronym for
“time, energy, frequency” measure-
ment techniques, based on TDS—
time-delay spectrometry—invented by
Audio Senior Editor and speaker test-
er, Richard C. Heyser. The Tecron TEF
System Ten is a dedicated instrument
for this technology. It does a great deal
more than the assemblage of instru-
ments heretofore needed for these
measurements, and is available at a
substantially fcwer cost.




Achieve Mitsubishi oraaiabie o
both the L and LS

in COrd iq. models.

Under the hood,

The COntempOrdry Cordia’s engine is

a single overhead

SpOnS cou pe. cam MCA-Jet en-

gine that produces

If style can be defined as looking right, a minimum of en-  cora inerior
then Cordia is an "11”" gine vibration thanks to Mitsubishi Motors’
Not only is it sleek, it's slippery. Smooth patented Dual Engine Stabilizers that
design has created an arrow-front that damp out the noise and vibrations usually
produces a minimal drag coefficient of found in smaller engines. It makes 4-
only 0.34. cylinders feel almost as smooth as a six.
Inside, the Cordia LS features a Liquid The Cordia gives you three models to
Crystal Display that gives you a graphic choose from: The Cordia, the CordiaL,and
readout of speed, temperature, tachom- the Cordia LS. You start off with luxury and
eter, and fuel _ I— . N ———

levels.

And, Cordia
offers plenty of
interior space.
There’s room to
move around.
Plus all Cordias
come with stan-
dard features
that include bi-
level heating
and ventilation
system, electric
rear window
defogger, fully
reclining front
seats, sp]it fold-  cortia L Snown with optionai wheets and tires, $300 extra.
down rear seats, remote trunk lid and fuel  things get better after that.

lid inside releases, and more. The Cordia. Contemporary beauty. Inno-

Cordia offers front-wheel drive. A fully vative engineering. And advanced tech-
independent suspension with MacPherson  nology. All from Mitsubishi Motors.

To see and test drive Cordia, call (800)
447-4700 for the Mitsubishi Motors Dealer
nearest you. In Illinois, *
call (800) 322-4400. gégg& L

“Manufacturer’s suggested retail price for Cordia L. Actual prices set by dealers. Taxes.
license, freight, options and other dealer charges extra. Prices may change without
notice. Availability at dealers of vehicles with specific features may vary.

Under its 1983 Limited Warranty,
24 24 Mitsubishi Motors will replace or repair
WAR ANTY most components of the Power Train,
which prove to be defective, for 24
months or 24,000 miles, whichever comes first. See your
Mitsubishi Motors Dealer tor details.

Cordia LS "Liquid Crystal Display “instrumentation.

struts—for agile road handling—lets you M"SUb'Sh'

know you're driving a sporty car. And

Cordia’s 4+4 Transmission, on L & LS, fCI keS YOU Where
gives you your choice of two driving modes. you’ve never

Cordia also comes with Mitsubishi’s

advanced ELC (Electronic Control) auto- been before ks sl
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IVAN BERGER

WIDE SCREEN SOUND

—

Video Speaker Spacing

Stereo TV is coming. Stereo
videocassette and videodisc are
here. And pictures of the new,
component TV systems all show them
with two speakers . . . nestled next to
the screen, too close for “proper”
stereo.

It's not so puzzling when you know
the reason, as Jensen demonstrated
to me recently. Speakers spread the
usual six feet or more apart give good
sound perspective when the sound
is the main focus of interest. But give
that sound a visual focus, from a
central video screen, and the sound
can seem too separated; your ears
and eyes are working with two
separate spatial perspectives.
Speakers nearer the screen merge
those perspectives for you—although
the sound becomes more spacious

when you add two more speakers, at
more normal stereo width.

A single, center-fill speaker could
also work with a standard stereo parr,
says Jensen, if made for video use.
(TV speakers are magnetically
shielded, so as not to disturb the
color picture when near the screen.) It
should be no more than two feet from
the screen, I'm told. And though
some component TV tuners (such as
Jensen’s) have outputs for two pairs
of speakers, none that | know of are
set up for center fill.

It struck me for a moment that a
pair of speakers near the screen
might work well with side speakers
connected to an audio delay line. And
so it would . . . for interior shots. You
don't expect reverberation in exterior
shots, however, and it would probably
sound disturbing if you got it.

Quotes Without Comment

“There are people—Ilike myself—
who got their first system with the
idea in mind of making a collection of
all of Beethoven's sonatas as played
and interpreted by pianists who have
made history, and then find out that
their system sounds well only when it
plays the Pink Floyds as pressed . . .
by Mobile Fidelity, while the only way
to really understand the Waldstein
sonata is to study the piano and play
it by oneself. It's a fact that a good
high-fidelity system's food is not all
the records that you might want to
buy for their own sake, but is rather
those records, and only those, that
sound well on it."—Marino Mariani, in
Audio Visione (ltaly)

Local Audio

We are considering adding a
column of dates and places of audio-
related functions, such as meetings of
local audio societies or AES sections
So if you know of any local audio
clubs or societies, please send us
their names, mailing addresses and
meeting schedules (e.g., third
Thursday in Town Hall). If you know of
any regularly scheduled radio or TV
shows about audio, please tell us
their names, times, stations and
moderators. We'd also be interested
in “radio-row” shopping centers,
where electronics stores cluster
together. (We already know of New
York's West 45th St. and Canal St.,

and Tokyo's Akihabara.)

Beethoven Rolled Over

Bruno Walter’s recording of
Beethoven's Sixth Symphony was the
disc that first sold me on stereo. |
wore out the original Columbia
release (MS 6012), then replaced it a
few years ago with the Odyssey
repressing (Y33924). Now it's out in a
new pressing, as part of Columbia’s
“Great Performances” reissue series
(36720); remixed and remastered
from original tapes, using the Dolby
system—greater dynamic range and
higher signal-to-noise ratio, says the
jacket.

The sound strikes me as very
slightly improved in the new version—
a little cleaner, a little more focused
spatially, the strings a little more open
and less metallic. The tape hiss is
slightly diminished, but still faintly
audible in quiet passages, and the
bass is still a trifle tubby. The stereo
is still lush but undifferentiated—on
the other hand, it was that lushness
which originally convinced me that a
second amp and speaker might be
worth my while.

The remastering, then, hasn't
accomplished all that much. But the
performance (joyful and romantic)
does as much as ever. It's still my
favorite Pastorale in stereo (my overall
favorite, by Furtwangler, is only
available in mono, alas).

The packaging, however, is a little
chintzy—thin cardboard that began to
tear at the top as soon as | first
opened it. And | do wish that either
the Odyssey or Great Performances
reissues had duplicated the very
pastoral photo of a farmer plowing
which decorated the original.
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The purpose of a turntable
is to remain quiet. It should
contribute no noise or vibration
to the sounds picked up by
the cartridge.
That's why our new T-Series
turntables all use belt drive.
The belt drive provides acoustic
isolation from motor vibrations. It liter-
ally separates the motor from the platter
and spindle. This avoids the noise prob-
lems inherent in direct drive, where the
motor is connected directly to the platter.

A belt design, of course, requires more
careful engineering to achieve a constant
platter speed. But we considered it well
worth the effort.

In fact, we went to great
lengths to make the T-Series
among the finest turntables
you can buy. Doing so
required using massive
platters; wooden bases that
provide isolation from room
vibrations; as well as disc
stabilizers and vibration-
absorbent platter mats*
We also used low-mass
tone arms to handle
warped records, and
capacitance trim to elec-
trically match your
cartridge and receiver.
And even though Harman Kardon’s
new T-Series delivers features found
only on the world’s most expensive turn-
tables, we haven't made ours expensive.
Harman Kardon turntables start at less
than $200. You can see them at quality
audio retailers. But you certainly won't be
able to hear them.

TOKEEPA
TURNTABLE QUIET
YOU HAVE T0 GIVEIT

ﬂ BEI.T. e o

For your nearest dealer, call 1-800-528-6050, ext. 870, or write Harman Kardon, 240 Crossways Fark West,
Woodbury, NY 11797-2057. In Canada, Gould Marketing, Montreal H4T 1E5. b

TURNTABLE!




JAPAN
FAIR

The Art Advances

GENE PITTS, EDITOR

It was the best of Fairs, it was the worst of Fairs —
there was a whole new technology, there was
much new standard gear, but it was noisy, and
crowded, and hot. But, most importantly, it was
the first public showing of the Compact Disc,
which is hailed by some as the most important
development since stereo.

save for some few very cheap hotel

rooms, there have always been tele-
phones, ones with the double-letter
code for exchanges such as LOngacre
and ROgers Park. There have not al-
ways been television sets, there still
isn't a color set—nor a computer nor a
videodisc player. Thus change.

We are, in these few past and com-
ing months, seeing what | believe is
the largest change in audio technology
of the last decade—the biggest appar-
ently since the compact cassette (and
again, at least partially, from Philips)—
go sliding past with all the inevitable
finality of a cold air front. Thus change.

it was warm, humid, and overcast
during the five days, beginning Octo-
ber 27th, | spent at Tokyo's Harumi
Exhibition Grounds where the 31st All-
Japan Audio Fair was held in conjunc-
tion with the 1982 Japan Electronics
Show. I'm told that more than 300,000
people went through the turnstiles,
where the featured attractions were

In the places where | have lived,

Compact Disc players carrying more
than 20 brand names. Some of these
players share common parts; indeed,
several are made on an OEM basis, so
that the actual makers presently num-
ber about 15.

Let me recite the brands: Aiwa,
Aurex by Toshiba, Denon (Nippon Co-
lumbia), Diatone by Mitsubishi, Hitachi,
JVC, Kyocera, Nippon Marantz (Phil-
ips), Matsushita (the parent of Tech-
nics, whose player we reviewed last
month), NEC, Onkyo, Otto by Sanyo,
Pioneer, Sansui, Sharp (whose player
is reviewed elsewhere in this issue),
Sony (whose player we discussed in
November and January), TEAC, Trio-
Kenwood, and Yamaha. Prototypes
were also shown by Akai, Alpine-Lux-
man, and Harman/Kardon Japan. Poly-
gram had a rather large booth with
some 270 CD albums on display from

companies such as London, Deutsche |
Grammophon, Casablanca, RSO, Po- |

lydor, Archiv, and Philips. There was
no obvious duplication of titles. At the
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Large balloons and a billboard
announcing the 31st All-Japan Audio
Fair were [xcated in the mall at
Tokyo's Harumi Exhibition Grounds
(left, above). CBS/Sony heaaquarters
in the Ichigaya section of Tokyo (right).

~—

time of the Fair, CBS/Sony had an-
nounced over 75 titles as being avail-
able in Japan, but a moderate portion
would be suitable for that market only.
At a meeting at the Denon srudio and
office complex in Tokyo's Akesaka dis-
trict, 10 more titles and a sampler were
shown, and Toshiba/EMI has an-
nounced rzlease of 10 discs in the
format. It appears to me trat about
50% of all announced titles are of clas-
sical music.

Perhaps more significantlv for the
United States, CBS Records will mar-
ket Compact Discs imported “rom their
CBS/Sonv subsidiary in Jepan. In-
deed, you may already heve seen
these discs, as the program was to
begin, says the press release, “during
the first cuarter of 1983." In addition,
there is tc be a pressing facil ty estab-
lished by CBS Records in the U.S. by
the end of 1984. Inasmuch as some
1,200 CBS employees were laid off at
the Terre Haute operation, it's to be
hoped that location would be near the

top of a list of potential sites for the CD
plant. | saw M & K’s Ken Kreisel at the
Fair, and he told me that he is trying to
make his the first American firm to re-
lease a Compact Disc. Indeed, he may
have done so by the time you read this.
RCA ras plans to release discs ir Eu-
rope d>eginning in March; Vanguard
has listed 10 titles for CD release and
has been doing a good deal of digital
recorcing recently. AudioSource in-
tends to import some 100 titles which
will cerry $23.98 to $25.98 prices; 17
titles will be included in the intial re-
lease. Thus change.

During a two-hour trip through Aki-
nabara, an area of Tokyc where there
are many audio shops, | purchased 12
Compact Discs from a store with a
display holding about double that
wumber. As | was about to pay for my
nitial collection, which ranged in price
‘rom 3,500 to 3,900 yen, a sales assis-
-ant brought out from a back room
about 20 additional discs, mosty from
Polygram. (Yen/dollar exchange is
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“We are seeing the largest change in audio
technology go sliding past with all the inevitable
finality of a cold air front.”

.intended for pro use and can locate

Several computer systems were set
up to generate music, either by
reading magnetic stripes or by
keyboard commands, as with these
systems from NEC (left). Sony's
CDP- 5000 Compact Disc Player is

by track, time or frame (below).

presently about 245 yen to the dollar.)
While | was reselecting discs for pur-
chase, a Japanese man carrying a
Sony machine came into the store and
made straight for the display. | am told
that only the Sony was available during
the Fair period, though many other
brands were to begin sale as of De-
cember 1st.

While | had expected the Compact
Disc to be the big news of the Japan
Audio Fair, | was not fully prepared for
the crowds which congregated around
the booths showing players. | spoke
with representatives of several firms,
each of whom expressed satisfaction
at the reception of the CD player.
Aiwa’'s Mr. Kohjimoto told me that their
player would be shown at the Winter
CES in Las Vegas, but as with most
other firms, plans for marketing in the
U.S. were not at all clear. Several mak-
ers thought that they would have dem-
onstrations at selected dealerships or
at hi-fi shows, but none had any specif-
ic dates to offer.

Aiwa was giving away tapes of mu-
sic by Gimmi and the Pinks, a punk
rock group, made at the Fair using
Aiwa's WX-11 dual-well cassette deck,
which features a four-gap record head
and double-speed dubbing for a re-
sulting dub efficiency four times nor-
mal. Recording a live group is a fairly
usual promotion device at the Fair, and
apparently there is somewhat greater

opportunity for live recording in Japa-
nese clubs, theaters, and concerts
than in the U.S.

Aiwa’'s DX-1000 CD player was
priced at 168,000 yen, which is a hot
price point and the same as Sony’s
The top price | saw at the Fair was
248,000 yen for the Mitsubishi. Mr.
Kohjimoto said he felt that 300 discs
were not enough to make the CD sys-
tem popular; at least 2,000 would be
needed. He did, however, point out
one interesting use for the CD player,
in clubs “because of the disc’s durabil-
ity and the ease of access to songs via
programming.”

Club use brings to mind karaoke, a
sort of evening sport endemic to Ja-
pan, where a group of fellows go out to
a bar and have as their primary enter-
tainment songs sung by one or another
of the group. CBS/Sony has already
released several Compact Discs for
karaoke use, which consist of back-
ground vocals and music, and there
were products from about a dozen
makers at the Fair aimed at this mar-
ket. One such item is a digital vocaliz-
er, that is, a black box which can
change both the pitch and the beat of
the accompanying music, making the
karaoke-san sound like a superstar.
Yamaha's Music Printer combines an
electronic keyboard with a melody and
chord printout and the expected varia-
tions of pitch and beat. And here |

thought listening to records was a pas-
sive sport.

Besides the CD players, several
Pulse Code Modulation (PCM) proces-
sors and decks were shown. Of partic-
ular interest were the decks extending
the technology away from VCR-based
recorders. For example, Technics
showed both standard and microcas-
sette PCM decks, JVC displayed a
prototype deck using a standard cas-
sette, Alpine had a stand-alone pro-
cessor and a deck using a standard
cassette for 1983 introduction with
prices of 200,000 to 250,000 yen, and
Sansui's Tricode processor has spe-
cial error-correction circuitry to make
possible recording at the slower VCR
speeds with no loss of fidelity.

In the Electronics Show section there
was one portion devoted almost entire-
ly to combinations of video and com-
puter, which the Japanese apparently
see as working hand in hand. Nation-
al's HA Home Automation system, for
example, comkines an image synthe-
sizer, system command via an outside
telephone, security/nome protection,
and finger-to-screen image process-
ing/computing, among other things.
Sanyo had in operation a voice-con-
trolled videodisc search system, while
for me the most impressive display
was Aniputer's. Controlled by three
pushbuttons and a joystick, the Ani-
puter's action on the screen is like a
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“There were more than 20 Compact Disc players
shown at the Fair, along with several PCM units
using standard cassettes.”

combination of watercolor brush and
finely chiseled variable-size rubber
stamp. NEC’s exhibit had a quartet of
young ladies playing computers (key-
boards?) from music displayed on their
monitors.

ther interesting items at the

Fair included the Micro Ridge

stylus from Namiki, which sup-
plied many of Japan’'s cartridge mak-
ers with the Shibata-cut diamonds
when CD-4 was in vogue. The Micro
Ridge appears, from engineering
drawings, to start out much like a line-
contact stylus, then it has two V-
shaped cuts made on it, one going
from front towards the back and the
second from back to front. This extra
cutting results in a sort of lip which
works the groove; frequency response
is claimed as being absolutely flat from
20 Hz to beyond 30 kHz at a 138-mm
groove radius.

Aside from their CD player demon-
stration, Sony had two eye-catchers.
The Studiolab personal playing room is
a soundproof booth, which comes in
three sizes from 2.25 up to 3.5 square
yards. Prices range from $1,900 To
$2,700. | spent about five minutes in
one to get away from the noise of the
Fair; aimost as good as shiatsu mas-
sage. Sony’s Heliplayer PS-Q7 turnta-
ble exposes fully three-quarters of the
disc it sandwiches, as its top surface

measures only 82 by 9% inches. The
unit is priced at 35,000 yen, and we will
see a near relative from Audio-Tech-
nica in their Mister Disc, at $169.95, for
the C-cell powered unit which has a
headphcne output.

An interesting departure from Lux
was the Basic A522 belt-drive turnta-
ble, a kit (!) with a price tag that trans-
lates to about $90, less tonearm. If |
read the Japanese flyer correctly, the
wow and flutter spec is 004% and
rumble is —70 dB, DIN-B. Even at dou-
ble the price, this would seem to be a
natural base for one of the quality sep-
arate tonearms such as are available
from Souther, Sumiko, Signet, or Stax.

High-end car stereo units were dis-
played by Hitachi and Sansui, while
Nakamichi also plans to introduce their
TD-1200 mobile tuner/cassette deck
early in 1983. Both Hitachi and Sansui
have rows of fairly large LEDs for pow-
er output levels; sexy.

Truly massive amplifiers were again
seen at the Fair, and some idea of what
| mean by "massive” can be gained by
consideration of not one but two power
cords, both of them polarized for 220
volts! As my daddy used to say, it
would have taken two men, four mules,
three dogs and a long lever. . . .

During my visit in the company of
some dealers and reps to the Denon
facility, where they have been en-
gaged in digital recording since 1972,

A flashy car stereo system carrying
Hitachi’s Lo-Dr brand name.

Mr. Anazawa told me that they have
produced some five generations of
pro-grade digital recorders; the DN-
035ED is their latest. They have some
600 digital recordings in the can and
expect that 30% to 40% will find their
way to release as Compact Discs. |
received a copy of their sampler at a
demanstration of their CD player,
where Mr. Anazawa discussed the CD
standard and production technigues at
some length. Mastering of the disc is
the most difficult part right now, and
only ane or two masters can be made
per day. Times of up to 75 minutes can
be gotten on the disc, which is single-

Part of Polygram'’s display, which
included some 270 CD album covers
(below). An adjustment stage on
Hitachi's CD player line (right).
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“Future developments for the CD system,
according to a Sony spokesman, will be in
reducing price and simplifying operation.”

Audio-Technica
Mister Disc
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TD-1200

sided according to the Sony/Philips
standard. Yields, as might be expect-
ed, are low relative to analog disc
rates, but they are going up. One inter-
esting aspect of the mastering is that
the music portion of the signal is on U-
Matic tape, while the timing or address
codes are on floppy disc. Mr. Anazawa
stressed the need for clean air for plat-
ing and pressing; normal air has ap-
proximately 12 million particles per
cubic . foot, while the CD facility re-
quires fewer than 100 per cubic foot.

e later went to NHK's FM sta-
tion JOAU, where we found
professional CD players from

both Denon and from Sony. Aside from
a keypad for calling up exact sections
of a disc, | felt that the most impressive
feature of these pro CD players was
their speed of access; slow access
by some of the consumer players
has been annoying to me. Other fea-
tures are a bigger motor and built-in
speaker.

| also paid a visit to Mr. A. Suzuki,
Sony's digital maven, at the company'’s
Tokyo headquarters in Shinagawa-ku.
He feels that the Compact Disc is the
Fourth Source of signal for the music
system. | mentioned that we had de-
tected small but consistent differences
between the different players, and he
said that this could well be so. How-
ever, he stressed that it is the final
analog section which determines the

overall “sound” of the player, rather
than the D/A section. it is important,
too, he said, that the error correction
be adequate. Sonic differences, he
felt, were in the frequency response.
(In my own listening tests, | find the
differences to be at the level of the
differences between two good
preamps or amps. What is most strik-
ing, after the total absence of surface
noise, is the ease with which one dis-
covers what the recording engineer
has been doing—or not doing.)

Asked what might be expected in
the way of future developments for the
CD system, Mr. Suzuki said that the
main two things Sony was working on
were reducing the price and simplify-
ing the operation. "Timing is a key fac-
tor, especially with high-grade equip-
ment,” he told me, "but there are pos-
sibilities in LS research.” Sony is ac-
tively investigating a recordable disc
but they are very concerned about
keeping the power {and therefore dan-
ger) of the laser diode low. As a practi-
cal matter, this means a lot of research
into materials, not to mention determin-
ing the proper layering of the disc.

| was fortunate to be able to arrange
a visit to Hitachi's Toyokawa-shi plant,
where they make CD players. While the
firm is very well-known for its semicon-
ductor operation, it has aiso been in-
volved with the various technologies
required for CD players for some
years. | was therefore very pleased to

see their CD player facility and, thus,
special thanks to Keita Kawahara, who
made many arrangements for me, and
to Messrs. Hayakawa, Hiroayma, Min-
obe, Sato, Takahashi, Takeda, Yama-
moto, and Yoshida, for their hospitality.
As it turned out, Hitachi's CD player
line is still fairly new, since it was start-
ed up only last September 10th; there
are roughly 50 to 60 people on this
line, many of whom are on temporary
loan from the engineering department.
Each section of the laser servo is ad-
justed in two steps, first onto the disc
and back and forth, and then each trim
screw is locked with glue. The disc
motor is brushless, much like the turn-
table types from which the design was
adapted.

After touring several areas of the
plant besides the CD line, | spent the
best part of an hour listening to Hita-
chi's player in head-to-head A/B com-
parisons, using the same disc, with
another player. ! preferred the sound of
the Hitachi in this audition, though |
must point out that it was not run under
blind conditions and that the ancillary
equipment was not familiar to me. In
any case, either CD player's specific
sound would not have been recogniz-
able after, say, an hour's lapse; the
differences were that small.

One of the most interesting conver-
sations | had during the trip was with
Mr. Hiroshi Kanai, who is coordinating
Compact Disc operations for CBS/
Sony. His background has been with
CBS/Sony’'s Family Club, a Japanese
version of Columbia House. Events are
proceeding at such a rapid pace for
him, both in the European and Japa-
nese markets, that he has had little
time to plan for the American introduc-
tion. In addition to a soft market for
standard discs, Japanese record firms
have also had to deal with stores which
rent discs, virtually all of which are
copied onto tape. Over 1,000 rental
operations have sprung up during the
last year, and some of them even pro-
vide rental gear for on-premises re-
cording.

Mr. Kanai feels that basically this is a
poor introduction time for the CD sys-
tem, as he is not at all certain that the
market can expand to include the
Compact Disc, and he finds that many
software people are pessimistic. Play-
ing the “what if' game, he notes that
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“In the opinion of Hiroshi Kanai, the public’s
attitude towards music has changed since
introduction of cassettes—and not for the better.”

an average-good sale is 10,000 al- [ but | have rarely, if ever, seen cas- | the Fair? To my ears, that from the

bums and 5,000 cassettes; adding
3,000 Compact Discs will, in the opin-
ion of many software people, simply
squeeze current sales, not generate
new ones. [f this scenario is true, then
there will simply be a further slowdown
at standard record and tape producing
facilities, which will still be required.

| asked Mr. Kanai about his reaction
to statements by some in the hi-fi field
that slumping record sales are largely
because of poor quality discs and mu-
sic. Mr. Kanai replied that while such
arguments might seem reasonable to
the consumer, the pressing-quality ar-
gument doesn't really apply since
higher quality records would simply
improve the quality of home-brew re-
cordings. Judgment of the quality of
music being made these days is pretty
much an individual thing, he feels.
However, Mr. Kanai stressed that mak-
ing a compilation from one’s own rec-
ords is quite different in character from
copying from a friend’s record or from
FM. The difference basically is that one
supports the musician, while the other
does not. He points out that even pro-
fessional compilations of “greatest
hits” never quite have the character of
the originals and that they never sell
very well. This feads him to feel that the
art of the producer and engineer in
sequencing, fade downs, etc. is not
truly appreciated.

Perhaps the most interesting point
Mr. Kanai made was that there has
been a fairly obvious change in the
public’s attitude towards music since
the introduction of the cassette—and it
is not for the better. He pointed out that
he has seen literally hundreds of cas-
settes out on the street, trashed, and
that one never sees LPs treated in
such a fashion. | was forced to reply
that there is always a market for LPs in
second-hand stores or at yard sales,

settes sold in such a manner. It ap-
pears that the disposable society has
descended on the music field.

Some interesting details: CBS/Sony
began CD production in July 1982.
They presently have four machines
and are planning more eventually. The
pressing cycle is 17 seconds versus
25 for a standard analog disc. While
there presently is a shortage of capaci-
ty during start-up, by the end of 1983
there is an anticipated annual capacity
of 2,000,000 Compact Discs.

I also had dinner with Han Tendeloo,
who is Director of the Group Technical
Staff Bureau for Polygram. Such a title
makes one diffident, but you will never
meet a more charming or gracious
man—or a better source of information
about the Compact Disc. Turns out that
CBS/Sony and Polygram are using dif-
ferent pressing methods. Injection
pressing, used by CBS/Sony, has dust
particles as its main problem, while the
injection/compression combination
method used by Polygram has air bub-
ble inclusion as its toughest. Not that
either problem is insurmountable, mind
you, but it is interesting that two differ-
ent problems were encountered in
achieving acceptable production
rates. Insofar as player difficulties go,
Tendeloo felt that proper tracking was
the toughest, particularly for the single-
beam systems. He also told me that
the Philips design, which will be mar-
keted in this country by Magnavox,
uses a sampling frequency four times
that required by the Standard. This
technique makes error correction and
filter design much simpler, | surmise,
resulting in a very stable output signal.
They have a dozen presses but output
is a different story, what with European
working conditions.

And now to answer the inevitable
question: What was the best sound at

Namiki Micro Ridge
Stylus, which will
be sold on Signet's
TK1OML cartridge.

\.t./

Fostex GX-2020 Regular Phase speak-
er system, which was playing jazz. This
satellite and subwoofer system has 6
x 12 inch ES tweeter panels, 12 x 24
inch midrange ES panels, and 10-inch
cone woofers, all in a pair of mirror-
image units, together with an FW-800
30-inch cone in a monster subwoofer.
The approximate size of this subwoofer
was 5 x 3% x 3% feet. The source
was a Sony CD player. Very clean!

Best sound away from the Fair was
at the apartment of Mr. Hiyashi, the
genial head of Stax Kogyo, where |
auditioned the firm's new and quite
spectacular ESTA4U. Unlike conven-
tional electrostatic speakers, this one
doesn't require extra polarizing power
to operate; further, its relatively small
size {15.7 x 17.7 x 3.5 inches) makes it
easy to place. While such a small size
obvicusly requires a subwoofer for re-
alistic bass, the ESTA4U's clarity, defi-
nition, openness and accurate resolu-
tion were exemplary. Sensitivity is fairly
low at 80 dB SPL (1 watt/meter), but
maximum power handling is 100 watts
so that fairly decent peak SPLs can be
achieved. Listen if you have a chance.

The Best Badge Award goes to
Aurex (Toshiba) for a 3-inch round
number which flashed two messages
by means of a lenticular screen. Best
Tee Shirt to Shonan for C-MOS, making
it into an acronym for Contact of Moun-
tain, Ocean, and Sky.

In the place where | now live, there is
a new and very good television com-
ponent system, purchased in the week
since | began this article, and a small
computer, given me in the same period
by one of the Contributing Editors who
has graduated to a larger system and
who, | believe and hope, will continue
to expand his mind as he has expand-
ed mine during the years we have
worked together on this idea called
Audia Magazine. | had a chance to
purchase at very large discount one of
the leading makes of CD players. Had
| not been intent on replacing the 16-
year-old black/white set, which buzzed
loudly and intermittently and apparent-
ly without cause, and on paying an
insurance premium, | would have
bought that CD player. In any case,
such a player will be the next addition
of any magnitude to my audio system.
Thus change. 4
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PHASE TE
PHONO CA

KEVIN BYRNE

he question of a component

with impressive specifications

and less impressive perfor-
mance remains, despite the increasing
sophistication of laboratory measuring
instrumentation, a puzzle. The belief
that such a blind spot exists in phono
cartridge measurements led the tech-
nical staff at Ortofon of Denmark to
construct a test procedure to measure
the phase response of phono car-
tridges and correlate these findings
with the other parameters that are nor-
mally measured.

The impetus for this work stemmed
from earlier listening evaluations of
phono cartridges that had resulted in a
clear preference for moving-coil de-
signs over moving-magnet or moving-
iron types. This was true despite the
fact that test data, including amplitude
response, trackability, separation, and
harmonic distortion, did not point out
any reason for the listeners' preference
of the moving-cail design. The conclu-
sion was that, while the conventional
parameters were clearly - important
tools in predicting audible perfor-
mance, they did not fully quantify all of
the sonic differences among phono
cartridge designs.

It is not generally realized by the
audiophile that what he calls frequency
response really has two parts: Ampli-
tude versus frequency response and
phase versus frequency response.
With electronics it is convenient to for-
get the phase response because it is
generally linear, and therefore of no
consequence, at the frequencies of in-
terest. (We'll leave aside filters for the
purposes of this article.) When we con-
sider transducers such as phono car-
tridges, however, phase does play a
part, because it is not linear in such
devices. We therefore made a mathe-
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Fig. 1—Phase shift.

Kevin Byrne is Product Manager for
Ortofon, Plainview, N.Y. 11803.

matical model, which we calibrated by
measuring a cartridge that was the
basis for the model. While the model is
too lengthy to describe here, it was
covered in a paper presented at the
71st Audio Engineering Society Con-
vention in Montreux (Preprint No.
1866). Using measurements made
yvith a B & K accelerometer for the
phase response and with a conven-
tional test record for the amplitude re-
sponse, we were able to compare our
model with actual test data and thus
validate it.

It is probably valuable at this point to
go through some definitions and expla-
nations. The phono cartridge’s moving
system is defined as the parts which
vibrate in accordance with the modula-
tions of a record groove. These parts
include the stylus, cantilever, and the
moving parts of the voltage-generating
system. All of these, taken together,
have a resonant frequency, which (in
simple terms) is the frequency at which
the moving system likes to vibrate. The
natural resonance is the frequency at
which such a moving system is operat-
ing at its highest efficiency. In phono
cartridge terms, that means the fre-
quency at which the cartridge delivers
the most output signal voltage at con-
stant input from the record groove.

The voltage-generating system is
made up of all parts of the cartridge
which are designed to convert the me-
chanical energy produced by groove
modulations into the electrical energy
which is the output of the cartridge.
These parts may include the cails, the
magnet assembly or a magnetic shunt,
and the pole pieces.

In a moving-coil design, the coil is
part of the moving system, vibrating in
a fixed magnetic field to produce the
electrical signal. In a moving-magnet
design, the magnet structure or mag-
netic shunt material vibrates such that
its magnetic field passes through a
fixed set of coils.

Phase in Moving-Coil Cartridges

Typically, the undamped moving-
coil cartridge has an amplitude re-
sponse which begins to rise in the 5 to
6 kHz region, climbs to about +8 dB at
20 kHz, and peaks at about 15 to 18
dB at 25 to 28 kHz. This undamped
cartridge also has a large amount of
phase shift, up to +180° centered
around the resonant frequency. This
can be thought of as time distortion
with respect to frequency or as a differ-
ence in the rate of rise or fall from what
is expected from the calibrated model.

While the undamped moving-coil
cartridge has only about 10° to 15° of
phase shift at 20 kHz, with negligible
amounts below 15 kHz, the amplitude
response has a substantial error,
which results in a very bright, subjec-
tive sound. The most usual method of
reducing this rising high-end ampli-
tude is to damp it with a suspension or
rubber suspension donut.

Phase in Fixed-Coil Cartridges

Both the moving-magnet and the
moving-iron types have moving sys-
tems with somewhat larger effective
mass than moving-coil designs, and
therefore their mechanical resonance
points are at lower frequencies, ordi-
narily within the audible band. To ob-
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tain acceptable amplitude response,
designers of fixed-coil cartridges have
primarily used severe damping, a
technique that increases the phase
shift. As a result, these designs exhibit
phase errors several times greater
than those of a properly damped mov-
ing-coil design.

Fixed-coil cartridges also exhibit
phase shift because of electrical reso-
nance (at frequencies typically within
the audible band) due to the self-in-
ductance of the 2,000 to 3,500 turns of
wire in these coils. The usual method
used to damp this resonance is to load
down the cartridge's output with a spe-
cific amount of capacitance in the ca-
bles between cartridge and preamp.
Such capacitive loading also adds to
the amount of phase shift, just as me-
chanical damping does

Figure 3 shows the amplitude and

phase response measurements for five
different fixed-coil cartridges of differ-
ent brands and types. Figure 4 shows
the same two responses for four Orto-
fon MC200 moving-coil cartridges,
gach with a different amount of damp-
ing. In Fig. 3, there is little variation in
amplitude response, only =1.5 dB be-
tween 5 and 20 kHz, but phase re-
sponses vary from a shift of +30° at 10
kHz to +B0° at 10 kHz. The worst-case
example of the moving-coil types
showed a shift of only +20° at 10 kHz.

Listening Tests

In order to verify our theory about the
audible effects of phase shift, we con-
ducted extensive listening tests with
the four MC200 cartridges measured
for Fig. 4. These cartridges ran the
gamut, from one which was totally un-
damped, with a rapidly rising frequen-

cy response characteristic, reaching
+7 dB at 20 kHz, to a heavily damped
version which was ruler-flat in re-
sponse, —0.3 dB at 20 kHz. The other
two cartridges were moderately
damped, with response peaks of +3.8
dB at 20 kHz and +1.9 dB at 20 kHz
respectively. The sonic differences
among the sample cartridges were
easily apparent. The locations of in-
struments, the overall sensation of
depth and height, and the total width of
the image all varied from sample to
sample.

The totally undamped cartridge,
which had the least amount of phase
shift, produced the widest, deepest,
and most stable image. The feeling of
realism with this cartridge was unsur-
passed. Unfortunately, its “"bright”
character could not be overlooked.
Overall balance was not correct, par-
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“It is indeed possible to
measure phase shift in
phono cartridges, and this
parameter directly relates
to the sound produced by
the cartridge.”

Fig. 3—Amplitude and phase
response (dashed line) of five
fixed-coil cartridges.

ticularly with respect to female vocals,
stringed instruments, and some of the
percussion.

The second cartridge, which had the
least amount of added damping, pre-
sented a sound stageé which was
slightly narrower and slightly taller, and
which had a bit less depth. Localiza-
tion and placement of instruments,
however, remained very close to the
undamped version's. Most importantly,
the audible effect of any variation from
absolute flat frequency response was
minimal, and the feeling that the car-
tridge was too bright disappeared.

The third cartridge, with slightly
more damping, sounded extremely
simifar to the second. Some shrinking
of depth was detected on the vocal
material, and very complex string pas-
sages exhibited slightly less definition
of the instruments.

The fourth cartridge, which had the
flattest amplitude response, was the
least satisfying. The overall sound field
had little depth; what depth existed
was confined to center-stage informa-
tion. Any difference in the locations of
instruments placed in the same side of
the stage was gone. Whereas the un-
damped cartridge presented a sound
field which seemed made up of numer-
ous instruments placed in front of the
listener, the sound field of the most
damped cartridge seemed to have
only three sound sources—Ileft chan-
nel, right channel, and center channel

It is important to note that all four
cartridges exhibit amplitude responses
which are essentially flat throughout all
but a very small portion of the audible
range. With the exception of the totally
undamped version, which begins to
show amplitude variations of +2 dB at
10 kHz and +5 dB at 15 kHz, the
audible differences due to amplitude-
response variations were negligible.
The audible effects of these phase
variations appeared to be a reduction
of depth of the sound stage, a lack of
image stability, poor localization of
sounds, and, in some instances, an
image originating from above the loud-
speakers and remaining limited in
width to the outside perimeter of the
speaker setup.

Our conclusions from these mea-
surement studies and listening tests
are that it is indeed possible to mea-
sure phase shift in phono cartridges,

Fig. 4—Amplitude and phase
response (dashed line) of four
moving-coil cartridges with various
amounts of damping.

and that this parameter directly relates
to the sound produced by the car-
tridge. We are therefore trying to de-
sign cartridges which have both a flat
amplitude response and relatively little
phase shift. Our investigations at this
time show that the moving-coil car-
tridge will typically exhibit less phase
shift than a fixed-coil type, while its
amplitude response is fairly easy to
keep reasonably flat or balanced. 4
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) rﬁ; STEREO 3-HEAD Casse Te DEck  D-970

HOW CAN SANSUI CLAIMTHE D-970 INPROVES
EVERY TAPE YOU'LL EVER MAKE? SIMPLE.
ITS HI-TECH FEATURES INCLUDE COMPU-TREC.

Sansui's remarkably innava-
tive approach -o microcompu-
ter technology is the reason
Sansui cassetle decks have
an unfair advantage ovar
other cassette decks.

Sansui's new top-of-
the-line D-97J full-logic
cassette deck proves it
conclusively.

Compu-Trec fime tunes for
best performance.

With its Compu-Trec
microcompuler system, te
D-970 automatically fine
tunes itself fo- correct bias,
recording level and equaliza-
tion, for optinrum high levzl
performance from any tape on
the market. And it does it in
lessthan five seconds. That's
faster than any other dezk.

Sansvi’s hi-tedh features put
more pleasure inrecording.
As the mostadvanced

deck Sansui has ever pro-
duced, the D-970is packed

with features and refinements
that iet you transfer every
nuance of sound o1to tape—
andactually monitor it while
you'-e recording. The unique
combination of the precision,
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coreless FG-servo direct-drive
capstan motor and the Dyna-
Screpe filter with Hold-Back
Tension servo, glides the tape
smodthly over the three high-
performance heads.
Theresultis 0.C25% wow
and “lutter—less than the most
expensive deck in the world.
AndDolby C/B noise reduction
isresponsible forasuperb
81dE signal-{o-noise ratio.
Ther='s also a Dual Memory for
repeat play on any section of

—  Great Sansui decks with the

tape; a 4-digit counterthat’s
also atimer and areal-time
cdlozck; 1z LED peak mezers; and
audic record mute. Sansui has
made high-pe-formance re-
cording comp etely effortless.

Tnere’s alot of the
precision end operating
convanience of the D-970
inevery cassette deck
Sansui makes. So regard-

less which you choose, you're
assurad supero recordings
every time—automatically.
Auditionthem all at your
Sarsui audio soecialist or
writ= for full details today.

SARSUI EL=CTRONICS CORPORATION
Lyrdhurst, NJ 0707°; Garden, C£ 90248
Senswi Electric Co..Ltd., Tokyo, Japan
W. Carsen Co., Ltd., Don Mills, ont.,
Canada W3B 3G7
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ONE-BRAND SYSTEMS

AIWA

SIPIAINI
V-1000G

The initials in this system’s name
stand for “Synchro Performance
Audio Network,” a unique inter-
connection method which lets the V-
1000G's components act together like
a single unit. However, you must use
only the components offered, with the
possible exception of the turntable and
the definite exception of the optional
speakers. {In my tests, | did not use
Aiwa's speakers and recommend us-
ing something larger and of higher
quality for best sound.) Interconnec-
tion is extremely simple: With the glass
rack accompanying the “G" system or
the wood rack of the less expensive V-
1000X, one just places the compo-
nents in position and plugs them into
prewired connectors in the rack’s back
plate. Additional cables are supplied
for those who do not wish to use a
rack.

Even without the rack, however, the
lengths of the cables supplied are
such that you must stack the compo-
nents as shown in the owner's manual,
unless you buy longer cables with the
appropriate DIN plugs (not all identi-
cal). Ordinarily, however, the Model
LX-100, linear-tracking turntable goes
on top; the Model MX-100 amplifier
(which also acts as the system’s con-
trol center) goes just below it. Below
that will be the Model TX-100 frequen-
cy-synthesized tuner, resting atop the
Model FX-100 Dolby B/C-equipped
cassette deck. (All components have
“footprints™ slightly larger than a re-
cord jacket's, just under 13 inches on
each side.) Even the various a.c. pow-
er cords must be hooked up a specific
way in order for the interactive features
of the system to work properly. Once
all the connections are made, the only

“spare” inputs available are a pair of
“AUX" terminals. There is no provision
for tape monitoring or the addition of
any sort of signal processing equip-
ment (dbx decoder, equalizer, etc.).
Neither is there any circuit interruption
point between the preamp-control sec-
tion of the integrated amplifier and the
power amplifier section.

There are, of course, operating ad-
vantages to this arrangement. The am-
plifier's program source selectors for
“Phono,” “"AUX," and “Tuner" are par-
alleled on the cassette deck, so you
can select a source for taping without
reaching back up to the amp. If you go
into “Record” mode when the system
is set for “Phono,” the tape deck goes
into “Record Pause" mode, automati-
cally starting the tape when the tone-
arm comes to rest on the first groove of
the spinning record. These neat tricks,
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and more, are all made possible by
those extra wires inside the supplied
interconnecting cables.

The MX-100 integrated amplifier has
an accurate LED power-output indica-
tor referenced to 8-ohm loads. Next to
itis a corresponding volume-level indi-
cator which is necessary because vo!-
ume levels are altered by means of up/

down keypads rather than a rotary lev-

el control. Several other indicators in-
form the user about amplifier status,
including a “Tone" indicator, since the
bass and treble controls of this unit
can be bypassed if desired. A DSL
("Dynamic Super Loudness”) switch
boosts bass below 100 Hz for rooms or
speakers requiring it, but boost dimin-
ishes as the level control is advanced
for speaker protection. The amplifier is

ONE-BRAND SYSTEM RATINGS

Manufacturer: Aiwa America Model: S.P.AN. ¥-1000G
Company Address: 35 Oxford Dr., Moonachie, N.J. 07074

Cabinet Dimensions: 147/16 in. W x 3411/16 in. H x 1415/16 in. D.

Price: $1,340.00 with glass rack. For literature, circle Mo. 98.

Component & Specification Claimed Measured Rating
Power Amp Section (MX-100)
Power/Channel, watts 50 60 %)
Rated THD, % 0.05 0.02 Jdh
Preamp/Control Section (MX-100)
Freq. Response, Phono, +dB RIAA, +0.2 RIAA, +1.2 M
Phono S/N, dB 78.0 83.0 Dhdd
FM Tuner Section (TX-100)
50-dB Quieting, Stereo, dBf N/A 38.0 J
S/N, Stereo, dB 77.0 725 o)
THD, Stereo, 1 kHz, % 0.15 0.04 DS
Separation, 1 kHz, dB 50.0 48.0 DS
Alt. Channel Selectivity, dB 70.0 72.0 M
Turntable/Cartridge Section (LX-100)
Frequency Resp., Hz-kHz, +dB 20-20 +310B@ 20Hz )
Separation, 1 kHz, dB N/A 30 DD
Rumble, DIN B, dB 75.0 72.0 Dhp
Wow & Flutter. % wtd. rms 0.03 0.03 Jhd
Cassette Recorder Section (FX-100)
Freg. Resp., Hz-kHz, +3 dB
Normal Tape 20-16 20-17 D
Chrome Tape 20-17 20-19 dhoh
Metal Tape 20-18 20-20 YY)
SIN, Best Tape, dB (with NR) 73.0 71.0 D
Wow & Flutter, % wtd. rms 0.09 0.05 Jddd

Rating System
S = Poor; hh = Good: Jp = Very Good: p\ph) = Excellent; ;AN = Superb.

General Comments

Power Amplifier: Sound quality very good, power output conservatively rated. Phono
equalization slightly off in bass region. Good switching arrangement between compo-
nents. Turntable & Cartridge: Property matched to each other, but cartridge response
further accentuates extra bass boost. If replacing, choose a high-output moving-magnet
cartridge. Tuner: Well designed and easy to use, with special features not normally
found on separate tuner components. Cassette Deck: Exhibited excelient frequency
response and good Dolby C tracking. Excellent interface with the amplifier and with the
rest of the system.

Overall Cormment: While this system makes good use of the fact that it is sold as a
complete music system, it also sacrifices some features that are found in separate
components, such as a tape monitor loop. On the whole, however, Aiwa manages to
cram a great deal of audio performance into a very small space at a very attractive
price. A fine system for small apartments, second homes, and the like.

Overall Rating: p ).

equipped with a microphone input jack
and an associated voiume contro!, for
mixing live mike sounds with other pro-
gram sources when listening or re-
cording. There is also a jack for a re-
mote control, as yet unavailable. The
MX-100 delivered a full 60 watts per
channel for its rated distortion, even at
the audio frequency extremes of 20 Hz
and 20 kHz

Aside from its excellent frequency-
synthesized tuning circuitry, the TX-
10C tuner features a real-time digital
clock display and timer which can be
programmed to turn on the tuner and
theteby the entire system. It is the tun-
er's line cord that is connected to a
wall socket, with all other line cords
connected to its convenience outlets
or to convenience outlets on the ampli-
fier. Power will switch off automatically,
about 64 minutes after a timed start, or
after a front-panel sleep-timer button is
pressed. As for its operation as a tun
er, sensitivity was just average (an out-
door antenna is recommended), but
distortion was surprisingly low and ste-
reo FM separation was excellent.
There are memory presets for six FM
and six AM stations.

Perhaps the most outstanding com-
ponant of this system is the turntable,
Mocel LX-100. Its tangential-tracking
tonearm I1s equipped with an Ortofon
VME-type cartridge of extremely low
mass. Thanks to the front-loading sys-
tem (records are slipped in from the
front, after a “Load” button causes a
drawer-like ejection of the entire turnta-
ble tray mechanism), no clearance for
liting the dust cover is needed. Such
opeiations as lowering or raising the
tonearm are controlled from the front
panel. Record size is automatically de-
tected by the tonearm. My only criti-
cism of the system had to do with a
slight rise in the cartridge’s bass re-
sponse which, combined with an
equaily small one in the amplifier's re-
sporse, added up to +3.1 dB Of
course, slight counterclockwise rota-
tion of the bass control easily compen-
sates for this response error. Wow and
flutter and distortion were very low, and
Separation was excellent using this
turntable/cartridge combination. |
found it easy to cue the tonearm very
accurately using the “Backward" and
‘Forward” tonearm guidance buttons

Continued on page 72
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FQUIPMENT PROFILE ’

SHARP DX-3
COMPACT
DIGITAL AUDIO
DISC PLAYER

Manufacturer’s Specifications

Frequency Response: 5 Hz to 20 kHz,
+0.5 dB.

Dynamic Range: 90 dB.

S/N Ratio: 90 dB.

Total Harmonic Distortion: 0.01%.

Wow and Flutter: Unmeasurable.

Line Output Level: High, 3.0 volts;
low, 600 mV.

Output Impedance: High, 600 ohms;
low, 3.75 kilohms.

Power Consumption: 40 watts.

Dimensions: 13 in. (33 cm) W x 57
in. (15cm)H x 9-7/16 in. (24 cm) D.

Weight: 162 Ibs. (72 kg.)

Price: Not established.

Company Address: 10 Sharp Plaza,
Paramus, N.J. 07652.

For literature, circle No. 90

Photograph: Robert Lewis

CD players are becoming familiar items in my lab. The | switched on, depressing an eject button at the lower left of
latest one sent for evaluation was the Sharp DX-3. Physically | the front panel causes a hinged compartment to swing
more compact than the Technics SL-P10 tested last month, | open. While the two other CD players employing this type of
it is about the same size as the Hitachi unit evaluated two | loading scheme had well-defined slots into which to drop a
months ago and somewhat larger than the Sony CDP-101 compact disc to be played, the Sharp unit seemed to have
the first CD player | tested. no well-defined location for the disc. Following instructions

In terms of configuration, the DX-3 is a front-loading | in the owner's manual, | casually dropped the disc inside
player, much like the Technics and Hitachi units. Once it is | the compartment, letting it fall where it might, and observing
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only that the proper (label) side faced me. Still following
instructions contained in the manual, | lightly touched the
“door.” Much to my surprise it began to close, at the same
time automatically arienting the disc onto the spindle and
changing the mode of the music-program display

When the DX-3 is first turned on, the music-program
display looks like a tape deck's bar-graph leval meter, only
calibrated from 0O tc 60 minutes. A few seconds after the

disc is loaded, the display changes to show one vertical bar
for each selection on the disc, spaced in proportion to each
selection’s approximate length. When the disc plays. the
bar corresponding to the present focation of the laser servo
on the disc flickers, while the bars preceding it glow. Other
bar patterns show which selections, if any, are stored in the
APMS (Automatic Programmable Music Selector) memory.

Two more digital displays are to the right of the disc
compartment. The first of these shows the track number
being played, while the second display shows the time, in
minutes and seconds, which have elapsed since the begin-
ning of that track.

Pushbutton controls along the lower right section of the
front panel include "Repeat,” “Reverse,” “Forward
‘Pause” and "Stop/Clear.” The “Reverse” and "Forward”
buttons are used to perform what Sharp calls a "monitor
search.” When either of these buttons is depressed, play is
interrupted and the laser pickup moves forward or back-
wards to other tracks. It is here, however, that | raise an
objection to this machine’s control arrangement: There is no
way to listen to a given selection from its mid-point. If you
depress the “Reverse” button, you will hear the current
selection repeated from its beginning. The separate "Re-
peat” button is used to repeat-play an entire disc, over and
over again, until that button is depressed a second time or
the “Stop/Clear” button is touched. The “Repeat” button
can also be used in conjunction with the APMS to have onty
certain selections repeated.

Operation of the APMS feature involves the use of the four
remaining small pushbuttons on the front panel. These are
labeled “Memory,” “Up,” "Down” and “Clear.” Operating
much like the station preset memory systems found on
recent FM/AM tuners, these buttons allow you to “program
in" the track numbers you want to hear, in any order. The
‘Up” and "Down” buttons advance the track number dis-
play so that it shows the track you want. Depressing the
‘Memory" button retains that track number, and as many as
20 tracks can be programmed in this way. If a disc contains
more than 20 tracks, APMS will not advance the pickup
beyond the 20th track, though the “Forward” button will
advance the pickup to all tracks. (I found this out pretty
quickly, since the digital test disc | use contains 39 tracks,
all of which are needed to test a CD player.) To the right of
the track and time displays are indicator lights which tell the
user, symbolically, that the player is in play, pause, repeat,
or APMS mode.

The rear of the DX-3 has two sets of output jacks. One pair
of terminals provides an output of around 0.5 voit and has a
source impedance of 3.75 kilohms (at 1 kHz). The other set
provides an output of nearly 3.0 volts, and a source imped-
ance of cnly 600 ohms. Recommended load impedance in
either case is 10 kilohms or greater. Other than this choice
of outputs, there is no level control facility on the DX-3.

Sharp provided no circuit or design details concerning
this CD player which, | understand, is one of several proto-
types that have been brought to the U.S. well in advance of
actual market introductions here. (The units are becoming
available in Japan.) It should be noted, however, that of the
four CD players | have tested, this is the only one that
arrived in its proper finalized shipping carton and accompa-
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“In direct head-to-head
comparisons, I could not
detect any difference
between the Sharp and a
previously tested unit.”

RESPONSE T
; i

!

i [
: | SEPARATION, R TO L

——a I
SEPARATION, L TOR

Fig. 1—Frequency
response and channel
separation.

20 o I
FREQUENCY — Hz

Fig. 2—Harmonic
distortion vs. frequency,
at 0 dB level.

nied by an actual published owner's manual, written in no
fewer than seven languages! Clearly, Sharp is serious about
bringing this product to market worldwide.

Measurements

Using the same test disc (Sony YEDS 2) which | used in
my earlier tests of CD players, | repeated all the tests for the
Sharp DX-3. Frequency response was flat within 0.1 dB from
100 Hz (the lowest spot frequency in the test disc) to 20
kHz. Stereo separation between channels measured 79 dB
at mid-frequencies, decreasing to 75.5 dB at the bass test
frequency and to between 54.5 and 60 dB (depending upon
the channel measured) at the 20-kHz test frequency. These
results are plotted in Fig. 1.

Harmonic distortion versus frequency, at 0 dB (maximum
output) level, is plotted in Fig. 2. It ranged from an extremely
low 0.005% at low frequencies, to a rather high 0.6% at 20
kHz. In fact, observing the nature of the “distortion™ at 20
kHz on a 'scope, | concluded that this high reading was not
really harmonic distortion at all, but rather a form of "beats”
(probably against the sampling frequency or a subharmonic
of it), not unlike the spurious outputs seen when measuring
high-frequency distortion in the stereo mode of FM tuners. It
would appear that even with CD players, you can't have
everything. Note that the frequency response for the DX-3
was actually flatter at the high end than that of any CD
player measured to date. This suggests that Sharp’s anti-
aliasing filter may be tuned to a somewhat higher frequency.
The result is the higher order of apparent distortion (or
spurious signal content) observed at 18 and 20 kHz.

The Sony test disc contains 1-kHz test tones at levels
ranging from 0 dB (maximum digital recording level) down
to —90 dB. These are used to check linearity of the play-
back system. The DX-3 was absolutely linear down to more
than —60 dB. Where | should have read —80 dB, | read an
output of —78.4 dB, but even this “error’” was probably not
caused by any departure from linearity but by the contribu-
tion of hum and/or noise supplied by the test-bench setup.

Signal-to-noise ratio, A-weighted, measured 93.5 dB.
Without any weighting network, S/N measured 91.0 dB be-
low reference output (maximum) level. The SMPTE-IM dis-
tortion measured a rather high 0.67% at 0 dB output level
but settled down to a negligible 0.05% at an output level of
- 10 dB. Using the twin-tone signals available on the test
disc (19 and 20 kHz, at 0 and — 10 dB levels), | measured a
CCIF-IM distortion of only 0.002% at both record levels.

Standards for the CD audio disc call for specific values of
de-emphasis to be built into the disc players. Three test
tones contained in the test disc are used to verify the
accuracy of this de-emphasis characteristic, and final lab
measurements involved these test tones. Precise readings
are supposed to be —0.37, —4.53, and —9.04 dB at 1, 5,
and 10 kHz respectively. For the DX-3 | measured —0.4,
-5.0, and —9.7 dB.

Use and Listening Tests

Having retained the few musical CD discs which were
loaned to me for last month’s review, | was able to compare
the sonic performance of the Sharp with that of a previously
tested player I'd also retained. In terms of sound guality, |
could not detect any difference between the two units.

All of the programming and display features of the Sharp
DX-3 worked perfectly and with reliable repeatability. | have
already noted the fact that it is not possible to play a given
track from its mid-point (other CD players tested so far can
be instructed to start playing from any point on the disc). If
this doesn't pose a problem for you, then the Sharp DX-3
can be ranked right up there with the previously tested
Technics and Sony players. Much will depend, of course,
upon what the final pricing of this unit {or, for that matter, the
earlier tested units) will be. We won't know that until the first
production units reach U.S. dealers’ shelves. As for myself,
having now had many, many hours “at the controls” of
compact digital disc players, | can hardly wait to share my
enthusiasm with the rest of you music lovers out there.

Leonard Feldman
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g SuperDiscs

Two Nautilus =0T
ol b

SuperDisc Albums s
Worth up to $30)

from SHURE!

When you buy a New Shure V15 Type V Phono Cartridge,

you can choose two albums from a collection of fabulous Nautilus SuperDiscs™
absolutely free! You'd pay up to $15 a disc for these state-of-the-art, digital,
halfspeed mastered or direct-to-disc recordings featuring top artists like Heart,
Lalo Schifrin, Crystal Gayle, John Kiemmer, Maynard Ferguson, and Marcel Moyse.

Shure’s new V15 Type V Phono Cartridge is the only cartridge that allows
you to hear alf of the music engineered into these SuperDiscs! It's Shure’s finest
new cartridge that, according to Julian Hirsch of Stereo Review, .. .virtually
outperforms the best cartridges we have previously tested.”

Check out the V15 Type V's flawless tracking and clarity on your own
system—in addition to the two Nautilus discs, we'll give you Shure’s test record
free to prove to yourself how good the Type V cartridge really is!

The superiority of the Type V will be especially apparent on your Nautilus
SuperDisc albums. The Type V clearly reproduces the most difficult passages
and provides unprecedented trackability of the most acrobatic grooves. The
highs are crisper and the bass is more forceful than you've ever experienced.

Take advantage of this limited time offer and you'll not only own the finest
phono cartridge in the world but two of the finest recordings. And a‘ter all, as a
music lover, you deserve only the best!

Offer ends May 27, 1983. Only available on purchases made inthe U.S.

Choose one free Naunlus SuperDlsc
with purchase of V15 LT “P" mount or V15 Type IV Cartridge.

See your participating dealer for details.

Call for the Name of the Dealer Nearest You,

24 Hours a Day, 7 Days a Week.
800-323-6556. Ask for Dept. R15

In llinois: 800-942-6345. Ask for Dept. R15

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204

Enter No. 17 on Reader Service Card



EQUIPMENT PROFILE

15 kHz.

CROWN
PZM-30GP
PRESSURE

ZONE
MICROPHONE

I’ a

lent input SPL.

re: 1 V/Pa).

-

The regular Audio reader has been introduced to the
Pressure Zone Microphone via Ed Canby's columns in the
October and November, 1981 issues. This review presents
both measured data on a specific PZM model and informa-
tion on how this new professional tool can be utilized in
amateur recording and sound work.

The PZM design is simple, but unique: An electret micro-

Manufacturer’s Specifications
Active Element: Pressure calibrated
electret condenser.
Frequency Response:

Polar Pattern: Hemispherical.

Electrical Impedance: 150 ohms bal-
anced with PA-18B (active) or PX-
18B (transformer) power supplies.
(Crown recommends PX-18B for use
with consumer recorders having un-
balanced inputs.)

Normal Loading Impedance: 1 kilohm
(150-ohm unloaded input).

Total Harmonic Distortion: 3% at 150
dB SPL (maximum input level).

Noise Level: Less than 26 dB equiva-

Sensitivity: Open circuit voltage, — 76
dB, re: 1 volt per microbar (—56 dB,

Power Source(s): PA-18B or PX-18B
power supplies operate from two in-
ternal 9-V batteries (MN1604) or ex-
ternal phantom power, 15 to 48 V
d.c.

Dimensions: Microphone, 5 x 6 x %
inches; power supply, 5 x 1% x
1% inches.

Supplied Accessories: 5'-foot cable
from mike to power supply, PA-18B
or PX-18B power supply (user's
choice), windscreen, plastic storage
case.

Price: Model PZM-30GPG, gold finish,
or Model PZM-30GPB, black finish,
$349.00.

Company Address: 1718 West Misha-
waka Rd., Elkhart, Ind. 46514,

For literature, circle No. 91

50 Hz to

. i -
phone element is positioned upside down, about 1 mm from
a metal backing plate; it and its associated connector are
held in position by a conductive plastic housing filled with
flexible potting compound. The element is actually an elec-
tret cartridge, complete with miniature amplifier, developed
and produced by a manufacturer of hearing-aid micro-
phones. These amazing devices are manufactured in high
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enough volume to be low in cost, but Crown indicates that
they must be carefully tested and selected to meet the
PZM's rigid performance specifications; this is reflected in
the relatively high selling price.

The idea behind the PZM goes back at least to the mid-
'60s, when RCA's acoustic laboratories and independent
soundmen experimenied with microphones placed on or
near the floor. This allows the direct sound wave from the
performer to reach the microphone at the same time as the
sound reflected off the floor. Logically, this should eliminate
“comb-filter” effects, multiple dips and peaks caused by
phase interference between the direct and reflected
sounds. Later, microphone manufacturers designed special
gadgets to position mikes close to the floor, such as E-V's
“mike mouse.”

Meanwhile, a number of West Coast audio engineers,
including Audio’s Ed Long, were inventing and experiment-
ing with PZMs. The results were good, and Crown Interna-
tional now manufactures these microphones.

Of what interest is the PZM to the audiophile? The litera-
ture promises better quality music and vocal recordings.
The improvement is said to be very significant as compared
to conventional microphones on floor stands or mikes
“flown" above the sources of sound. Those of us who do not
like to carry mike stands (which may weigh more than a
modern cassette recorder), or risk life and limb in “flying”
our mikes, will appreciate the simplicity of PZMs. They fit in
small boxes, weigh next to nothing, and can be rapidly set
up by placing them on the floor or a wall. Since their bass
response is proportional to the size of the plane they're
mounted on, they should be backed up with mounting
planes when they are “flown"; if transparent Plexiglas panes
are used, the microphones remain relatively inconspicuous.

The PZM-30GP tested here is the general-purpose model,
available in gold (30GPG) or black (30GPB). Six other mod-
els are listed in Audio’s October 1982 Annual Equipment
Directory. These include miniature versions, versions on tie
clips, and for mounting on musical instruments, lecterns or
conference tables. The PZM-30GP (and the smaller PZM-
6LP with attached cable) have responses with “presence
humps” at 10 kHz, to counteract high-frequency attenua-
tion in the air.

Two power-supply options are available, the PA-18B ac-
tive circuitry power supply and the PX-18B transformer
power supply. Both provide for either “phantom” powering
(18 to 48 volts, preferably 48 volts) through the audio cable,
or for power from built-in, 9-volt alkaline batteries (When
used with batteries, these supplies should be switched to
“Phantom” when packing up, to prevent battery drain.) For
this review, the PX-18B was selected because its audio
output can be connected directly to unbalanced inputs of
typical open-reel and cassette recorders.

Measurements

Figure 1 shows a family of impedance curves. The output
impedance of the PZM-30GPG with the PX-18B power sup-
ply is much lower than its 150-ohm rating at 1 kHz, but rises
above 150 ohms at 20 kHz. This would seem to indicate
high leakage inductance in the transformer, and the induc-
tive termination of the microphone line could encourage

.. PZM—30GPG W/ 9V POWER DIRECT

p— —————

X
34008

FX—IB8 WITH PZM DISCONNECTED

1> 4200 '
PZM-30GPG W/9V POWER + SHURE A97A TRANSFORMER | | | | P
e ————— gy
S || PZM—30GPG + PX~ 188 POWER SUPPLY ™'
1 v ~ .

6440

Fig. 1—Impedances for
various combinations of
PZM microphones and
power supplies.

radio frequency interference (r.f.i.}). When the PZM is dis-
connected, the PX-18B has a curve like a 420-ohm resistor.
With a simple battery power supply, the direct PZM imped-
ance is 3,400 ohms resistive. Adding the Shure A97A trans-
former yields 200 ohms resistive, an ideal termination for a
long microphone line.

How does one test a PZM'’s frequency response? Ideally,
the PZM would be placed on a large outdoor parking lot,
with the sound source suspended overhead. Baffle surfaces
of practical size introduce dips and peaks into the re-
sponse, due to reflections from their edges. Crown uses
Time-Delay Spectrometry (as in Dick Heyser's speaker re-
views for this magazine), which discriminates against room
and baffle reflections. Because | wanted to eliminate these
reflections only in one test, | devised a simple method where
the unique properties of my laboratory sound source were
used to accomplish this objective. The sound source (see
Audio, April 1977) has a 2-inch aluminum piston suspended
by nylon threads. The “far field" (according to accepted
practice) begins at a distance of 4 inches. | discovered that
the PZM, mounted on an easily handied 2 x 2 foot baffle,
exhibited a smooth frequency response curve at 6 inches
from the source. This is because the edge reflection path is
more than 2 feet, and the reflection SPL is therefore about
12 dB less than the direct SPL. Thus, the reflection dip at
700 to 800 Hz is seen to be only 1 or 2 dB (Fig. 2). | call this
the "Pseudo-Infinite-Baffle” frequency response. The curves
of Fig. 2 are in good agreement with Crown’s published
curves and fall within the tolerance envelope. Without the
windscreen, the 30GPG high-frequency response is at the
extreme of tolerance, but falls to nominal with the screen.
The GPB unit as received did not have a foam damper
under the cartridge, as did the GPG. Crown sent me some
foam pieces which damped the 10-kHz response, so it is
well matched to the 30GPG. This damper is not glued in
place; if you see light in the slot under the cartridge, the
foam has fallen out and the high-frequency response is
likely to be out of tolerance.
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“How does one test a PZM’s
frequency response?
Ideally, with the PZM on a
large, outdoor parking lot
and the sound source
suspended overhead.”

PZM ~30 GPG

49

WITH WINDSCREEN

LESS FOAM |_
o'l (SEE TEXT)

PIM -30 GPB

RELATIVE LEVEL —dB

Fig. 2—Pseudo-infinite-
baffle frequency
responses.
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Fig. 3—Directional
frequency responses of
PZM-30GPG on 2 x 2 foot
baffle.

My reference for all tests was the free-field sound pres-
sure level, which is the SPL in free space at the PZM
element location, with no microphone or baffle present. The
measured output level values are thus 6 dB higher than
Crown's data, because the pressure-doubling at the baffle
increases the PZM output level by 6 dB. This also results in
the measured noise leve! (in equivalent SPL) being 6 dB
lower than specifications. Crown could justifiably claim the
PZMs to be 6 dB “better” by adopting my computation
scheme, which, | believe, more strictly conforms to EIA
standards for microphone testing.

| wanted to verify Crown’s claim that, on a baffie, the
PZM's directional pattern is perfectly hemispherical at all
frequencies. Crown recommended a 4-foot-square baffle for
the test.

Ron Streicher, a West Coast recording engineer, had
challenged me to find the 6 dB step in the PZM's low-
frequency response, which varies with baffle size. The baffle
cutoff frequency for a square baffle is given by the formula
f = 283/D, where D is the fength of one baffle side, in feet

(see Table 1). At the cutoff frequency the baffle’s pressure-
doubling effect vanishes, and the PZM's output level drops
by 6 dB (for square baffles; for rectangular ones, 3 dB for
each side’s cutoff frequency), remaining at this level down
to the capsule's cutoff frequency. To be measurable, the
baffle cutoff must be well above the capsule cutoff frequen-
cy. A2 x 2 foot baffle is suitably sized for this test. (Obvious-
ly, a PZM will perform rather poorly on baffles smalter than 2
feet on a side.)

| cut the reguired baffles from half-inch plywood, mount-
ing each in turn on a pipe stand, outdoors, at six feet from
my large, spherical sound source (Audio, September 1978).
A distance of 8 feet is more appropriate for testing a micro-
phone on a 4-foot baffle, but 6 feet was used, to be in
agreement with previous tests using this source.

Comparing Figs. 3 and 4, the decrease in low-frequency
response is steeger at the small baffle's 142-Hz cutoff fre-
quency than with the larger baffle because the larger one,
being rectangular, has different cutoffs for each side. Edge
reflection dips are seen at 450 Hz for the 4-toot, and 900 Hz
for the 2-foot, in exact ratio to the size of the baffles.
Curiously, these dips smoothed out at 30° to 90° off-axis.
However, the response at 0° and 30° with the small baffle is
decidedly more ragged than with the 4-foot baffle. Consid-
ering the entire hemisphere, the 2-foot baffle is actually not
very inferior to the 4-foot, except for the loss in bass re-
sponse. At 90°, the responses with either baffle drop 6 dB in
level (pressure doubling vanishes) but remain uniform.

The results of these tests do confirm, in my opinion, that
the PZM directional pattern is hemispherical over its useful
frequency range. Since the 90° responses are attenuated
by 6 dB, and a PZM (on a large baffle) has no 180°
response, the PZM seems to resemble a unidirectional mi-
crophone. This may account for the reports by users that a
PZM has long “reach.” The 10-kHz hump in the high-fre-
qguency response of Fig. 2 is not so pronounced in the real-
world baffle curves of Figs. 3 and 4, so the 30GP's response
is probably appropriate to many practical applications.
Without a baflle, response rose very steeply across the
entire audio frequency range, so the PZM is not to be used
this way.

Next, | devised 'ests to investigate the “comb-filter” effect
which the PZM is said to eliminate. The 2-inch sound
source, which is quite omnidirectional, was placed 8 feet
away from the PZM, which was on the hard floor of my 14 x
25 foot listening room. (It would be better to conduct such a
test on the floor of a large stage, since the PZM eliminates
reflections only from the surface upon which it is placed.)
Three kinds of conventional microphones were in turn
placed on a tripod stand 5 feet above the PZM, and then
positioned on the floor near the PZM. The source was driven
by a pure tone, and the microphone outputs recorded on a
strip chart. A Nakamichi CM-700 with omni- and unidirec-
tional capsules plus an RCA 44-BX (figure-8 pattern) served
as the three conventional microphones. Inspection of the
resuiting strip charts showed that none of the conventional
microphones exhibited as smooth a curve as the PZM. The
“comb filter” showed up as a series of holes in the response
curves in the region of 200 to 1,000 Hz | even tried the omni
mike head-down, 1 mm from the floor. This did not eliminate
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“The PZMs on the floor

beat conventional mikes on
a guitar solo. The ceiling
PZMs sounded best on the
symphony. The conventional
mikes were never superior.”

the “comb filter,” so it seems that there is no way to equal
PZM performance with conventional commercial micro-
phones. | did not try laboratory condenser microphones,
because their noise level is too high for practical use in
voice or music applications

The self-noise testing of the PZM-30GPG with the PX-18B
showed overall levels of 19 dB (A weighted), or 28 dB in a
flat 15-kHz bandwidth. Figure 6 shows the spectrum, which
is a falling-with-frequency curve. The manufacturer's speci-
fication of 26 dB is presumably A weighted, and in my frame
of reference would be stated as 20 dB. The “hiss” level of
the PZM was so low that my readings had to be corrected
for amplifier noise in the region of 5 to 15 kHz. Some
recorder preamps will probably be noisier than the PZM.
Many Japanese recorders are designed for 600-ohm micro-
phones; a 150 to 600 ohm line matching transformer should
be used to obtain optimum S/N with them.

PZMs are unusual in that the 5-foot cable run from mike to
power supply is not low impedance, and could be subject to
noise interference from electrical appliances, motors, fluo-
rescent lights, computers and radio transmitters. At the time
of these tests, | had two PZM-30GPs obtained some time
ago by Audio, and two PZM-30GPs plus two PZM-31S
mikes just purchased from a local Crown dealer. These
showed a mixed bag of manufacturing variations that could
cause noise problems. The cables included 3- and 2-wire
shielded varieties, and these were wired in three different
ways. | rewired all of the older ones to equal the newer, 2-
wire shielded cables. In each cable, | connected the female
connector shell-to pin 1 (shield), leaving the male connector
shell ungrounded. This assured that the PZM plates would
be grounded to the pin 1 shield circuit, but would not be
connected to the chassis of the PX-18B. This alludes to two
more problems: Three of six PZM plates were not grounded
to pin 1. (All new ones are supposed to be grounded.) The
PX-18B supply, with a standard 3-pin microphone input
connector, causes the PZM plate and PX-18B chassis to
have a voltage difference of 9 volts. Murphy's Law requires
that someone will someday short the two together, burn out
a battery, and make a very noisy tape recording. | recom-
mend that Crown use 4-pin connectors and 3-wire shieided
cable to prevent this. The existing cables were tested for
r.t.i. by laying them on a wooden bench at 1 meter from, and
parallel to, a quarter-wavelength antenna which was driven
by a 1-watt aircraft transmitter at 122.9 MHz. The carrier was
amplitude-modulated by voice. The older, 3-wire cables,
which were foil-shielded and supposedly r.f. proof, picked
up intense r.f.i. The new 2-wire cables were free of r.f.i.
Neither cable picked up r.f.i. when used with a conventional
low-impedance microphone. If Crown changes to 4-pin con-
nectors and 3-wire shielded cable, | hope that they will
select a cable which is r.f. proof and is more flexible than the
stiff, foil-shielded type.

Use and Listening Tests

My first listening test was at a press event sponsored by
Crown. Dr. Clay Barclay, Crown’s Promotion Manager, set
up an 8-track recorder plus a stereo playback system in a
mobile home. Selected members of the audio press were
driven from New York City to Wilmington, Delaware in this

Fig. 4—Directional
frequency responses of
PZM-30GPG on 4 x 3",
foot baffle.

Fig. 5—Artificial Voice
used for PZM talk test.

vehicle. After the press left to eat dinner with the Music
Director of the Delaware Symphony, Dr. Barclay spliced the
wiring of the motor home to microphone cables coming from
the Grand Opera House. When we returned from dinner to
the motor home, we were able to compare three pairs of
PZMs to two pairs of conventional condenser microphones
while the orchestra played a concert. Two PZMs were on the
floor of the stage, two on a disc overhead, and two on a
false ceiling over the orchestra. The conventional mikes
were “flown” in front of the stage. The PZMs on the floor
sounded best during a piece with a guitar solo. The ceiling
PZMs had the best sound on the Brahms Fourth Symphony.
The conventional mikes never sounded superior to the
PZMs. The disc-mounted PZMs usually sounded better than
the conventional mikes, but poorer than the other PZMs.
Although Dr. Barclay put on a fine demonstration, there
were two flaws: The press could not sit in the house to
sample the live sound, and, because the conventional
mikes were clustered in one location, we had to accept Dr.
Barclay's opinions that this was the best placement.
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“I hope amateur recordists
discover that PZMs are the

best way to get maximum

audio quality with a g
minimum of effort.”
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Fig. 6—Noise of PZM-30GPG
with PX-18B power supply.
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Table |—Baffle dimensions and cutoff frequencies for
PZM.

Baffle Dimensions, Feet Baffle Cutoff Freq., Hz

4 x 4 a4l

2 X 2 142 -

1 X 1 283
0.5 x 0.5 566

My first hands-on tryout of the PZM in an on-site recording
occurred during the Christmas season of 1981 at “Glen-
cairn,” the home of the late Mr. and Mrs. Raymond Pitcairn
in Bryn Athyn, Pa. Each year since the residence was
completed in 1939, a “Christmas Sing" is held in the Great
Hall. This is a large room with an 80-foot-high ceiling, and
up to 800 townspeople attend. Members of the Philadelphia
Orchestra’s brass section play in a smaller room which is
joined to the Great Hall by a large stone archway. The
building has hand-cut stone walls, with teak floors and
woodwork. The PZMs were placed about 8 feet apart on the
stone floor of the archway. They did not sound as good
when taped to the (very rough) stone walls of the arch. For
comparison, RCA KB-2A “Paintbrush” velocity microphones
were “flown” about 20 feet above the PZMs. Each set of
mikes were then connected to identical Tandberg cassette
recorders.

Lachlan Pitcairn, son of Raymond Pitcairn and an accom-
plished amateur musician, supervised the recordings. He
had previously selected the conventional microphone type
and placement. For this "Sing,” however, the contrast in
setup labor was great: The PZMs were taped to the floor,
with power supplies hidden in a niche and short cable
running along the floor to the recorder. The “flown” mikes
required some human acrobatics, plus long cabte runs and
balancing transformers at the Tandbergs to eliminate noise
and r.f.i.

The PZM and conventional recordings sounded almost
identical in the low and midrange frequencies, including the
same mix of direct and reverberant sound. The PZMs
sounded brighter in the highs, but the velocity mikes had
falling response above 5 kHz. | found it surprising that the
microphones placed on the floor could sound similar to
those overhead.

Since PZMs are also used for vocal and speech pickup, |

was interested in how they would compare to conventional
mikes with a speech source. A person is not a very consis-
tent source and would tire before the tests could be com-
pleted. | was therefore fortunate to have on loan a model of
the Artificial Voice (Fig. 5) developed by Dr. H. F. Olson at
RCA Laboratories, and described in the Journal of the
Acoustical Society of America (June 1966). This source
duplicates the directivity pattern of a human voice from 63
Hz to 12 kHz and has uniform frequency response, =3 dB,
over this range. The Voice was driven from a tape recording
which was dubbed from many plays of a carefully recorded
tape loop. The phonetically balanced sentence, “Joe took
father's shoe bench out, she was waiting at my lawn,"
spoken by me, was played back at a level of 65 dB at 1
meter, which is normal speech level. (It was rather disturb-
ing to hear my own voice mirrored exactly by the aluminum-
headed dummy!) The PZM was piaced on the floor 10 feet
away from the Voice, and the conventional microphone
placed on atripod 5 feet above the PZM. The mikes were
then laid on the floor, near the PZM and pointing at the
Voice. First, the Nakamichi CM-700 microphone was used
on the tripod with an omni capsule: The PZM audio sounded
much less reverberant, as if the Voice were close-miked.
The PZM thus exhibited long “reach,” like a directional mike.
Compared to the CM-700 with a cardioid capsule on the
tripod, the PZM sounded similarly low in room reverberation,
but crisper, more intelligible, and less boomy. Similar results
were obtained with the omni and cardioid mikes on the floor,
most closely approximating the PZM's sound when the
cardioid was on the floor, set to its "Lo-Cut” position. This
eliminated the boominess, but the PZM was still more crisp.

The PZM, placed on a floor, can equal or outperform
conventional microphones mounted on floor stands or
“flown." The simplified placement and easy portability of
PZMs can be a boon to the amateur recordist or those
involved in amateur theater productions. PZMs should be
placed on large-area surfaces for critical recordings; 2 x 2
foot baffles will suffice for less critical work. The PZM should
therefore not be placed on smaller baffles or be used by
itself.

I think that the PZM is good enough to be a first choice in
any application where it can be properly set up. Of course,
the PZM is not suited to all situations, and rather than
misuse it, | would opt for conventional microphones where
necessary.

Although this review specifically pertains to the 30GP, the
6LP is similar. My tests of the 31S and 6S revealed that they
have flatter low- and high-frequency response than the
30GP. They might be better for classical recordings, if
properly located in a room which is free of low-frequency
noise. The 6LP and 6S models are very small and best for
use with miniature cassette recorders.

| hope that amateur recordists will discover that PZMs are
the best way to cbtain maximum audio quality with a mini-
mum of effort. Crown publishes much information on how
professional sound people use PZMs; these publications
can be of great value to the amateur. | also hope that
readers will develop some unique ways to use PZMs and
will tell us about them. Jon R. Sank
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ONLY ONE AUDIO
DEALER IN TWENTY
WILL CARRY THE
KYOCERA R-851
TUNER/AMPLIFIER

WITH MOS FET AMPS.
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Enter No, 7 on Reader Sepice Card

Very simply, our R-851 is not for
everyone. Not for every dealer. Not
for every audio buyer.

Only for those who demand the
best. Those who want sound that’s
pure and distinctive... who hear
subtleties others miss. For those
discriminating listeners, the R-851
is well worth the quest.

Hear the silence before you
hear the sound.

Switch on the R-851, switch from
one function to another. Try Phono.
Tape 1. Tape 2. Auxiliary. Back to
Phono.

Absolute silence (of course,
you'll get sound on AM/FM). The
silence is the mark of a great re-
ceiver. And great engineering.

The kind of quiet an audiophile
loves to hear.

Sound that takes you closer to
the source.

We’ve turned on the R-851 for some
very experienced—even jaded— audio
ears, and all we can say is it stops
’em every time. The sound is dif-
ferent. The sense of being there is
almost overpowering. All this comes
from 85 watts per channel of
power* (with dynamic power far
above this figure) and some of the
most sophisticated circuitry in the
business. Above all, it uses MOS
FET’s, the new breed of output
transistors, in the amplifier section.
They can handle the transients, the
power surges, the power require-
ments of present-day sound (and
tomorrow’s digital sound) better
than bipolar transistors ever could—
and give you a sonic purity like no
other (many claim MOS FET’s have
picked up the warm, rich sound of
the great tube amps and gone a step
beyond!).

Fine tuned for every audio need.

From front end to output jacks, the
R-851 offers every feature an audio
enthusiast might want. The most
commonly used controls are right
up front—the more esoteric ones are
Faced behind a neat flip-down
ront panel. There’s microprocessor-
controlled quartz-locked tuning
with 14 station programmable mem-
ory (7 AM & 7 FM); automatic
station seek; 3-band parametric-
style equalizer; fluorescent display
panel; and two-way tape monitoring
and dubbing.

If you need some help in finding
that one Kyocera dealer in twenty,
contact: Cybernet International, Inc.,
7 Powder Horn Drive, Warren,

NJ 07060 (201) 560-0060.

-
B
KYOCERG

*85 watts RMS per channel, both channels
driven, at 8 Ohms with no more than 0.015%
THD from 20-20.000 Hz.
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EQUIPMENT PROFILE

Manufacturer’s Specifications
Usable Sensitivity: Mono, 5.0 dBf.
Fifty-dB Quieting Sensitivity: Mono,

Company Address: 675 Canton St.,
Norwood, Mass. 02062.
For literature, circle No. 92

dB at 10 kHz.

at 6 kHz.

cm) D.

Price: $338.00.

13.0 dBf; stereo, 35 dBf.
S/N: Mono, 82 dB; stereo, 80 dB.
Stereo Separation: 50 dB at 1 kHz; 40

Alternate Channel Selectivity: 65 dB.

AM Suppression: 70 dB.

Capture Ratio: 0.5 dB

THD: Mono, 0.08% at 1 kHz, 0.10% at
6 kHz; stereo, 0.10% at 1 kHz, 0.2%

Dimensions: 16-9/16 in. (42.1 cm) W
X 3in. (76 cm)H x 10 in. (254

Weight: 8.7 Ibs. (3.95 kg).

Stereo Tuner 4150

| first became aware of the talents of Larry Schotz when,
more than six years ago, he appeared at the door of my lab
with a Sherwood Micro-CPU 100 digital tuner. He had de-
signed that tuner for Sherwood and later sold a similar unit
under the name of Draco Labs. | remember my frustration at
not being able to verify all of the claimed specifications for
that remarkable product because it was then so far ahead of
both its time and my test equipment. Mr. Schotz now runs
his own laboratory, LS Research, Inc., in Thiensville, Wis-
consin, and NAD is among his well-known clients. The NAD
4150 tuner is his brainchild, and, to my mind, it represents
one of the finest achievements in FM and r.f. circuitry design
that | have ever seen. There's so much that's new about the
circuitry that it would take several reports this size to do it full

justice. So, let's get the physical details out of the way first,
and then I'll try to discuss at least the highlights of this, the
most sensitive turer | have ever measured.

The all-black front panel of the 4150 has relatively few
controls and switches protruding from its surface. At the left
are a power on/off button, a mono/stereo mode switch, and
an FM (interstation) mute switch. A display area provides
digital readout of AM or FM frequencies and shows signal
strength (in the form of from one to five LED indicator
“bars") and tuning indication. The tuning indicator consists
of an illuminated LED bar, flanked by pointer arrows which
illuminate oniy when using the FM band and tell you tuning
direction for correctly centering an incoming channel. The
arrow disappears when perfect tuning is achieved.
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A stereo indicator light is located just to the right of the
display area, as are the memory preset buttons, which store
five AM and five FM station frequencies. When you turn the
4150 on, a last-station memory tunes to the station you were
listening to before turning it off. All memories hold their
contents for two weeks with the tuner unplugged, with no
batteries needed for this feature.

The “Up" and "“Down" tuning buttons at the right of the
panel can be used for manual or automatic tuning. In man-
ual mode, touching each button raises or lowers the tuned-
in frequency in increments of 100 kHz for FM, 10 kHz for
AM; holding the buttons down causes a rapid increase or
decrease in frequency. For automatic tuning, depress the
“Search” button before tuning, and the 4150 will search out
and lock onto the next usable AM or FM signal.

The rear panel of the NAD 4150 is equipped with the
usual 75- and 300-ohm FM antenna terminals, an external
AM antenna terminal, a loopstick AM antenna mounted with
a ball-joint for easy orientation, a pair of output jacks, and an
output level control.

Circuit Highlights

The most outstanding circuit innovation of the 4150 is the
Schotz variable-bandwidth PLL detector. I'll discuss that in
some detail shortly, but the rest of the tuner's circuitry is
worth a brief description as well. The front-end consists of
six varactor-tuned stages, and all r.f. amplifiers and the
mixer use low-noise J-FETs. The first and second r.f. amplifi-
ers are configured in a cascode arrangement to minimize
Miller effect. The third r.f. amplifier is a grounded gate circuit
for improved noise performance and signal-handling ability.
Schotz told me that he measured r.f. IM of —85 dB and that,
because the dynamic range of this front-end is a very high
120 dB, there is no need for any a.g.c.

First and second stages of the i.f. amplifier utilize J-FETs
too, which helps to achieve an adjacent channel selectivity
of greater than 20 dB. The J-FETs also help to maintain
better phase linearity throughout the i.f. amplifier, which
results in lower distortion.

Figure 1 illustrates the dramatic improvement in capture
ratio achieved by the Schotz detector. Since low capture
ratio is directly related to minimization of multipath distortion
problems, FM listeners who have been suffering with such
problems are most likely to benefit from the new circuit, as
are those who receive weak signals because they live in
remote areas or must use indoor antennas.

The heart of the Schotz detector is a discrete phase-
locked loop (PLL) detector circuit. Figure 2 compares the
FM demodulation curve of this PLL detector with that of a
conventional ratio or quadrature detector. The latter types
have a so-called S-curve, only a small section of which is
linear. The PLL detector's “S-curve” is more Z-shaped than
S-shaped,and it is inherently linear over its entire operating
range. With the PLL detector, tuning away from dead center
of channe! has no effect upon linearity until the tuning goes
so far off-center that distortion rises steeply (and obviously).
Figure 3 shows how distortion varies with tuning accuracy
for a PLL detector and a conventional ratio detector.

Previous FM tuners have always used detectors with a
wide, fixed bandwidth. While this provides optimum perfor-

Fig. 1—Capture ratio vs.
signal strength for Schotz
and conventional FM
detectors.

Fig. 2—Detection
“S-curves’’ for ratio and PLL
detectors.

Fig. 3—Tuning error vs.
distortion for PLL and
ratio detectors; tuning is
far less critical with PLL.
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“I measured a monophonic
usable sensitivity of

6.8 dBf—the lowest figure
I have obtained for any
tuner, ever!”

Fig. 4—Block diagram of
Schotz detector system
used in NAD 4150.

Fig. 5—FM mono and
stereo quieting and
distortion characteristics.
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Fig. 6—Harmonic
distortion vs. frequency.

mance and lowest distortion with strong signals, it limits
usable sensitivity and noise performance when weaker sig-
nals are encountered. The Schotz detector alleviates this
problem by automatically narrowing its own bandwidth at
low signal levels, so that it responds only to the portion of
the FM deviation thal is within the bandwidth of the i.f. stage.
By ignoring the wider FM deviations in the i.f. “skirts,” it also
rejects associated noise and distortion.

Figure 4 shows how the Schotz circuit works. The ele-
ments within the dotted line make up the phase-locked loop
detector. They include a voltage-controlled osciliator, a
phase detector which determines when the V.C.O. signal is
precisely locked in phase with the incoming FM signal, and
a loop filter which controls the V.C.O.’'s frequency. Where
this differs from‘conventional PLL detectors is that the oper-
ating bandwidth of its loop filter (and therefore of the entire
detector) is variable.

Three additional detectors are connected to the if.
stages. One senses signal strength, the second responds to
the noise level, and the third responds to the amplitude-
modulation content (which bears a direct relationship to
multipath interference). The three outputs of these sensing
detectors are combined to form a d.c. control voltage,
proportional to the signal quality. This voltage conttols the
bandwidth of the PLL detector. When an incoming signal is
weak, noisy or full of multipath interference, the detector's
bandwidth narrows to clean up the sound. When the signal
is strong and free from interference, the Schotz detector has
the same bandwidth as other detector circuits.

Measurements

| measured a monophonic usable sensitivity of 6.8 dBf
(1.2 wV across 300 ohms) on the sample NAD 4150. This is
the lowest figure | have obtained for any tuner, ever! Only 12
dBf of signal input was required to achieve 50-dB quieting
in mono, while in stereo the same level of quieting was
achieved with a signal input of only 33.2 dBf (25 uV across
300 ohms). Stereo threshold was set at around 16 dBf,
which therefore constitutes usable sensitivity in stereo as
well. Signal-to-noise ratio in mono was 82 dB, exactly as
claimed, with an input signal of 65 dBf. Increasing the signal
strength to 85 dBf yielded another dB of S/N (83 dB). At that
signal level, stereo S/N measured 80 dB, as claimed, while
at the more usual measuring level of 65 dBf it was 75 dB.

Distortion at mid-frequencies was far better than claimed,
measuring 0.04% in mono and 0.08% in stereo. These
results, as a function of signal-input level, as well as the
quieting characteristics of the tuner in mono and stereo, are
shown in the graphs of Fig. 5. Distortion figures were equally
impressive at the frequency extremes of 100 Hz and 6 kHz,
where | measured 0.09% and 0.045% respectively in mono
and 0.12% and 0.09% in stereo. Plots of harmonic distortion
versus frequency are shown in Fig. 6.

This is the first tuner | have ever measured which exhibit-
ed absolutely flat frequency response (within 0.1 dB) all the
way out to the highest FM audio frequency of 15 kHz. Even
more remarkable was the separation characteristic of the
multiplex decoder section: As shown in Fig. 7, the separa-
tion is also very nearly uniform from one extreme of the
audio frequency band to the other! At 1 kHz, | measured a
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“When an incoming signal
is weak, noisy or full of
multipath, the detector’s
bandwidth narrows to
clean up the sound.”

where separation usually tends to decrease substantially,
separation was actually 49 dB. What's more, the separation
on both channels was the same!

Figure 8 is an analysis of crosstalk distortion products for
a 5-kHz modulating signal. In this 'scope photo, frequencies
are linearly displayed (as opposed to the log-frequency, 20
Hz to 20 kHz sweep in Fig. 7) from 0 Hz to 50 kHz. The tall
spike at the left represents the desired (left-channel) 5-kHz
output signal when the left channel is modulated tc 100%.
The shorter spike within the tall one is the 5-kHz output
observed from the right channel. Other spikes to the right
represent harmonic-distortion and subcarrier components
present at the right-channel output jack.

Capture ratio measured 1.5 dB at 45 dBf but, remarkably,
at the lower signal level of 25 dBf (where capture ratio
usually deteriorates on other tuners), capture ratio on this
tuner actually improved to 0.9 dB. | measured an alternate-
channel selectivity of 79 dB and AM rejection of 70 dB at 65
dBf input-signal strength. Spurious, i.f. and image rejection
were all above 100 dB (the limits of the test setup), but Larry
Schotz tells me he was able to measure in excess of 130 dB
for all three of these parameters. I'm willing to take his word
for it SCA rejection, an important parameter that all too
many tuner designers tend to neglect, measured a superb
79 dB, while 19- and 38-kHz subcarrier product rejection
was a very satisfactory 71 dB. You won't have to activate
any MPX filters on your cassette deck if you record pro-
grams with this tuner.

While | didn't spend too much time measuring the AM
performance of the NAD 4150 tuner (the company doesn't
even list any specifications for AM), | did run the usual
frequency response plot, which is reproduced as Fig. 9.

Use and Listening Tests

To put it simply, Larry Schotz has outdone himself this
time. That old Sherwood tuner, mentioned at the beginning
of this report, originally sold for around $2,000.00! But this
NAD tuner designed by Schotz carries a suggested retail
price of just over $300 and outperforms his earlier unit by a
wide margin. Tuning is easier than on most tuners I've
worked with, and the difference was even more apparent
when dealing with signals having marginal levels. | picked
up, with usable quality, at least eight stations that are nor-

as receivable in my location.

The 4150’s variable-bandwidth detector feature seems to
eliminate the need for the variable bandwidth i.f. stages
found in much more expensive tuners and receivers, and
that obviously reduces cost. Schotz was right about the
relaxed center-tuning requirements too. Given a fairly strong
signal, | was able to detune the 4150 by a full 100 kHz in FM
without detecting any change in sound quality, noise or
distortion. Try that on a tuner having a conventional detector
circuit, and the sibilance and raspy peaks would make you
leap from your armchair to retune (or turn off) the set.

| deliberately made some A-B comparisons between the
4150 and a conventional tuner costing about $600.00, tun-
ing each to stations known to produce multipath distortion in
my location. To make matters worse, | even rotated my

separation of 51 dB, at 100 Hz it was 45 dB, while at 10 kHz,

Fig. 7—
Frequency
response and
stereo
separation.

Fig. 8—
Crosstalk and
distortion
products with
5-kHz modulating
signal.

Fig. 9—
Frequency
response,
AM section.

mally so full of noise and distortion that | don't even log them

outdoor antenna to emphasize the problem. I'm not going ta
tell you that the NAD- 4150 totally eliminated the problem,
but it very definitely reduced it to tolerable levels. The
familiar raspy outbursts so characteristic of multipath-signal
reflections occurred with great regularity on "Brand X" and
only were audible during occasional extremes of madulation
with the NAD 4150.

I've always had a great deal of respect for Larry Schotz's
work in r.f. design. | felt that his design efforts were always
pure in concept, devoid of gimmicks, and represented the
state of the art. The NAD 4150 helps to reinforce my high
opinion of this behind-the-scenes inventor, and | look for-
ward to his next breakthrough. As for NAD, they deseive a
great deal of credit for having tumed to the right designer
when they wanted an outstanding tuner. Leonard Feldman
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tape.

35 mV.

phone, 2.45 V.

REVOX
B710 MKII
CASSETTE
DECK

Price: $1,995.00.

Manufacturer’s Specifications
Frequency Response: 30 Hz to 18
kHz, to 20 kHz with chrome or metal

Harmonic Distortion: 0.8%.

S/N Ratio: 72 dBA with Dolby C NR.
Separation: 40 dB.

Input Sensitivity: Mike, 0.35 mV; line

Output Level: Line, 775 mV; head-

Flutter: 0.1% wtd. peak.

Wind Times: 65 seconds for C-90.

Dimensions: 17.8in. (452 mm)W X 6
in. (151 mm) H x 13.8 in. (352 mm)
D

Weight: 22.9 Ibs. (10.4 kg).
Company Address: 1425 Eim Hil

Pike, Nashville, Tenn. 37210.
For literature, circle No. 93

Studer Revox makes a limited number of products for the
audiophile market, but they are all of very high quality. It is
always of interest, therefore, when they introduce a new
model, such as the B710 MKI| stereo cassette deck. it has
microprocessor control (including a built-in timer), three
heads mounted on a high-stability common base, four-
motor direct drive, and other goodies which | will cover later.
The cassette holder and drive assembly dominate the front
panel with their