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changes in temperature. But even the
best of them just seem to reduce drift
instead of eliminate it

The Pioneer PL-400, on the other
hand, has a Quartz PLL servo system
that keeps rotational speed at @ con-
stant. And keeps the PL-400 unaffected
by temperature changes, voltage Huctu-
ations and other powerline anomalies.

These features work to keep the
PL-400 sounding like a much more ex-
pensive turntable. But without our spe-
cially designed Coaxial Suspension sys-
tem, they wouldn't be nearly as effective.

This free floating suspension sys-
tem isolates the platter and tonearm
from the rest of the turntable. So even if
the base vibrates, the platter and tone-
arm don't.

This means you can shake, rattle
and roll a lot more with a lot less worry
that your wrntable is doing the same
thing.

Even the tonearm of the PL-400 is
designed to give you better sound. Its

W PIONEER
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We bring it back alive.
©1979 0 S, Ponee-Electronics Corp , 85 Oxtord Drive, Moonachie, N1 Q7074
Manutacturer's suggested retail prices. Acwal prices will be set by individual deaters

new "Mass Concenmated” design im-
proves crossmodulation distortion and
tracking accuracy-So you get more
sound clarity and better channel
Separation.

All these features on a turntable the
price of the PL-400 is unheard of. But
Pionear didn't stop there. The PL-400
also has full autcmatic controls. Includ-
ing automatic lead-in, viscous dampead
cueing, automatic return, and automatic
repeat. An easy to read one-stripe strobe
that confirms platter speed accuracy. A
quick start mechanism that starts the
platter revolving as soon as the tcneanm
begins to move. And more.

Sa if you want to buy e $200 turn-
table and are just interested in great
specs, there are any number you can
buy. But if you're interested in a $200
turntable that wi'l give you great sound,
there's anly-one.

The Pioneer PL-4C0.

i




INTRODUCING THE . Today, most turngables in the same

price range look practically the same on

NEW PIONEER PL-4-OO. paper. But they don’t sound at all alike in
your home.

Because equal specs don’t neces-
Thrusc bearing Spindle  Cenie-ofgratity & pivot Saril)./ mean equal Sound' ln fa.Ct' Sp.eCS
/;edff,'ﬁom 1 Bearing meta are just a measure of t.he distortion

= caused by your turntable itself. They tell
i nothing about how your machine pre-
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FG detection i vents diStOrtion Caused by your
PCB = .
Coils — . _/% : environment.
R et iotprsat: Pioneer's new PL-400 turntable was
PIONEER'S NEW STABLE HANGINC ROTCR. 1 1 N
BY RAISING THE CENTER OF GRAVITY, NE LO'NERED deSlgned o alSO keep eXternal lnterfer
THE RATE OF DISTORTION. ence from coming between you and
ek e Fanearm assemby | great sound.
placer Cener spindle Tone arm Much of the success of our new

\ Rubber mat | /  base

PL-400 turntable revolves around our

[WL all new "Stable Hanging Rotor’ The
= ’ . . .

| / - : = world's thinnest direct drive motor.

80nomp/aleZS h.St;peé/-lhfi?sulom;;icmg?anism Unllke more massive ConVentional
uper-t ¢ SR - '

T COZXI "; : ¢ Mianging ororBemo' | motors, the motor in the PL-400 is so

NEER' AL SUSPENSIC:N SYSTEM. . . -
IT VIRTUALLY ELIMINATES VIBRATICH AND RUMBLE. thln, it allows the center of gravity to be

at the pivot point of the rotating mecha-
nism. So instead of the platter wobbling
like a top, the platter on the PL-400 acts
like a gyroscope to stabilize itself.
Although this technology is very dif-
ficult to understand, the result of it is
very easily appreciated. You no longer

THE PIONEER QUARTZ PHASE LOSKLOGR SYSTEM, are bothered by distortion caused by sty-
BY AUTOMATIC MONITORING, ROTATIONA'. SPEED : : ot
CONSTANT TO REDUCE WOW AND FLUTTER. lus mistracking or speed deviations.

So you get just what's on your record.
Nothing added to it. And nothing taken
away.

But this super thin motor does more
than eliminate distortion. It also elimi-
nates any space wasting elements used
in conventional motors. And because it's

THE PIONEER COMPUTER-DESIGNED HOWL-PROOF ENCASEMENT. i
BY SLIMMINC DOWN THE SIZE, *+/E SLIMMED DOWN SO mUCh thlnner than any Other mOtor'

ACOUSTIC RESONANCE. the cabinet around the PL-400 is also a
lot thinner. This 20% reduction in cabinet
size means the PL-400 is 20% less likely
to suffer from acoustic distortion.

Many turntables in this price range
are direct drive. Some of them offer DC
motors. Some of them have servo mo-
tors aimed at eliminating drift caused by

PIONEER’S BEST-SOUNDING REASON CFALL: THE PRICE.
UNDER $22:0.



IFALL $200 TURNTABLES HAVE
THE SAME SPECS, HOW COME THE PL-400
SOUNDS BETTER?
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Actual,
unretouched
photo of an
oscillograph
test,

The oscillograph you
see is an actual photo
of a high-quality audio
system “playing” a
fingerprint.

You're hearing finger-
prints now through
your speaker system.
Instead of the sound
your precious discs
are capable of. And W
no vacuum record

cleaner, brush-arm gl
or treated cloth will -
remove them. None.

The sound"\. e
of your
fingerprint

But Discwasher® — with new

3 tluid —removes fingerprints
completely. Along with dust. And
manufacturing lubricants (added
to make pressing faster) that can
act like groove-blocking finger-
prints. All this cleaning without
pulling polymer stabilizers from
your vinyl discs.
Discwasher. The only safe,
effective way to silence the
printed finger. At Audio
specialists world wide.

Discwasher, Inc.
Columbia, Mo. 65201
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GetThe Profeésional Disco Sound!

Three great reasons why a recent survey published
by Billboard Magazine reveals that for the third year in a
row Stanton has increased its share of the Disco
phonograph cartridge market. The Stanton share has
grown to an impressive 55.8%...a full 24 percentage
points more than its nearest competitor.

The 500AL, known as the workhorse of the broadcast
industry, meets the extremely rugged requirements of
live application without sacrificing performance quality.

The 680EL is designed to deliver sound excellence and
at the same time stand up to back cueing. vibrations
and mishandling.

For home Disco, the 680SL is the perfect choice. it
features the patented Stereohedron™ stylus tip assur-
ing longer life for record collections.

From Disc cutting to Disco...to home entertainment
...your choice should be the Choice of the Profession-

als...Stanton cartridges.
© 1979 STANTON MAGNETICS

STANTOIN#

THE CHOICE OF THE PROFESSIONALS™

For turther infarmation contact: Stanton Magnetics Inc., Terminal Drive, Plainview, New York 11803

Enter No. 22 on Reader Service Card




Only the new MMC 20CL
can give your turntable the
performance levels of our
unique single crystal sap-
phire cantilever and a micro-
polished Contact Line

MAKE THE diamond stylus. And our new
universal connector makes
RIG“T proper installation an effort-
s less task while it eliminates

co" “ECTIO" RO the weight and

mass of the
common head-
shell. If you have a high
quality turntable, it probably
deserves the MMC 20CL.
See your Bang & Olufsen

dealer to make the connection.

Bang&Olufsen

For Information Write To: Audry Athearn
Bang & Olufsen of America, Inc., 515 Busse Road, Elk Grove Village, lliinois 60007
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TheKing of
ma Valves

Genuine Gold Lion valves —hand
built, utilising advanced pumping
techniques and individually tested
to a tight specification - are your
answer to the high quality sound
demands made by musicians and
listeners alike.

Gold LionKT77s and KT88’s
covering 30-200 watts, are now
available from M-OV along with
data and distribution details. Find
out all about the King of Quality —
from M-OV.

® Trade Mark of M-OV Audio Valves.

M-OV

AMEMBER OF THE GEC GROUP

sn?

THE M-O VALVE CO. LTD., HAMMERSMITH, LONDON W6 7PE, ENGLAND.
TELEPHONE: 01-603 3431. TELEX: 23435. GRAMS: THERMIONIC LONDON.
Distributed in the USAby: EEVINC., 7 WEST CHESTER PLAZA, ELMSFORD,
N.Y.10523. TELEPHONE: 914 592 6050. TELEX: 710 567 1215.
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The world’s

Wave Form Comparison of Conventional Bipolar Power Transistor
vs. Power Doubling Class G Amplification.

Clipped and Maximum linearity
distorted sine and no clipping
wave form at i distortion above
rated output rated output
power power

Bipolar transistor

Hitachi’s Class G

Graphic lilustration: Simujated oscilloscope data from Hitachi Toyokawa Laboratory

SR-604

The beauty of the SR-604
stereo receiver:

In normal operation,
it delivers 35 watts per
channel, both channels
driven at 8 ohms, from 20 -
20,000 Hz, with no more
than 0.05% total harmonic _ s -
distortion. But when it’s confronted : o | 3
with a demanding musical peak, it switches over to )
power doubling Class G amplification, becoming a super power
auxiliary amplifier delivering a massive 70 watts per channel.

The result? Clean, unclipped musical peaks and outstanding dynamic range.
You'll also like what it does to the tuner section, in critical areas like sensitivity, selectivity
and signal-to-noise ratio performance.

The amazing SR-604 — super-power, low distortion, all the
good things you're looking for in stereo.

HITACHI

The New Leader in Audio Technology
Hitachi Sales Corp.of America 401 West Artesia Blvd. Comptoa. Calif. 90220

Enter No. 9 on Reader Service Card
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The KARMA X Speaker

Serial No. X000n

Source: Manufacturer’s loan.

Price: Depends on review quotient.

As | sit here on my imported Lotus
Flower in a state of enlightenment
concocting, or might | say, creating a
gently pretentious, verbose but as-
tringent review for the next issue of
Objective Audio, a veritable spectrum
of celestial sounds float into my
heightened consciousness.

| am reviewing appropriately, the ul-
timate, the definitive sound experi-
ence of the new KARMA X mirror-im-
age speakers. | know our readers, or
should | say the cognoscenti, will be
awaiting this issue with bated breath,
and this time they will not be disap-
pointed.

Some lesser mortals may be reduced
to a state of catatonia by the soul-
shaking eruptions of the KARMA X.
This reviewer was merely assailed by
the cries of a thousand cherubim (par-
don Mephistopheles). | must mention
at this point, knowing that you all are
intimately aware of the dimensions of
my listening room, that | recently had
the prison-like 2.5 meter ceiling tre-
panned and now the music can ex-
pand upward, unchecked, to the outer
galaxies.

The Drivers
are divine!
The absolute piquancy of the
tweeters made all other tweeters

sound drivelling, untitillating — dank
even. They uplift exultantly, stratos-
pherically to 50,000 kHz with the agili-
ty of an astral body homeward bound,
sans flesh, sans hum, sans everything. |
heard these tweeters at their heights
with elation. No wonder during a re-
cent sojourn at home in Spain they
christened me “Orejitas de Oro” (Lit-
tle Golden Ears).

The insanely sweet midrange drivers
combine the silky smoothness of
Quattrocento bellies with the mahog-
any purr of wine-aged Stradavari.

I might add that these mighty speak-
ers accept up to 2000 watts with non-
chalance.

The Bass speakers. Ah, the bass
speakers! They growl! like the gutsy,
golden crucifixion of a crumpet, and
when they plummet to their unique
8.5 cycles, they sound like the ampli-
fied uuummm of a multitude at pray-
er, or with the level up, like a private
Gotterdammerung.

If one is not careful, one is lured
away from serious comment by the
sheer impact of these KARMAS. In fact
one might be tempted to slip into car-
toonese and utter such succinct but el
oquent phrases as WOW! or even,
upon hearing the iron driver in the vel-
vet glove that punches out the sound,
an incredibly vulgar POW!

Finally | must say that the linearity,
the dimensionality, the specificity, the
precocity, to say nothing of the pre-
ciosity of these speakers is of such
magnitude that the mundane consid-
erations of listening pleasure become
totally irrelevant, not to say irreverent.

Drawbacks

It is difficult to describe these speak-
ers in their physical manifestation. It’s
rather like The Emperor’s New Clothes.
They say something different to each
enthusiast. They speak their appear-
ance in a myriad of tongues. One
small sadness cringes on the fringes of
my euphoria. The KARMA X speakers,
due to the inbuilt characteristics of
their mystical ICs, can only be heard

by virgins, Virgos, Leos, Libras, bus
drivers and Ph.Ds.

I was a little disturbed to find on the
back cover of the accompanying in-
comprehensible booklet of specifica-
tions, an illustration of a heavenly
body. It was of a vacant-eyed hi-fi
groupie in a swelling tee shirt holding
a booklet that pictured another dis-
tant-eyed lady etched forever on the
front of another tee shirt, and so on,
all spewing softly backwards into a re-
trograde infinity. | failed to see the
symbolism of all that. Maybe it hints of
an alternative path to enlightenment.

Revaluation

I would further like to add that |
now reject, in fact abjurate and annihi-
late, my review last month of the PEL-
LUCID P speakers. In the light of the
KARMA X revelation, | now know the
PELLUCID Ps to be unspeakable.
Please don’t doubt my credibility.
Who was it said that the sign of true

‘intellect is the revaluation of each new

speaker in the light of each new expe-
rience? | do humbly believe it was this
very reviewer.

Note: | feel that it is most unlikely
that we shall receive any comment
from the manufacturer of the KARMA
X speakers. It is understood that this
equipment was made in H-V-N. De-
signed by you know who.

Nadine Amadio

AUDIO e March 1980



If you want a frequency response with more dynamic range and
more high-end extension, you'll want nothing less than metal
tape. And for about $380 these are many metal tape decks to
choose from. But if you want more than just metal, you'll want
what most other comparablv priced decks don’t give you.The
3 heads and double Dolby' in Technics RS-Mé3.

The RS-Mé3’s 3-head configuration lets yot do what most
other comparably priced dezks don’t: Monitor your recordings
while you're recording. And, since our separate HPF record
and playback heads are precisely gapped and enclosed in a
single housing, you won’t getazimuth error. What you will get
is an extremely wide frequency response with CrO3tape and
an incredibly high response with metal tape.

Wow and Flutzer Frequeacy Response S/N

20H:-2kHz(metal)
0.05% WRM3 20Hz-13kMz(FeCr/CrO;) 67 dB Doiby in
20H21AHz(normal)

As good as that sounds, double Dolby will make it sound
even better, because there ase separate Dolby circuits for
recording and playback. So'you can monitor your tapes with
the full effects of Dolby Naise Reduction. That means a lot
when it comes to accurate -exordings.

So do the RS-Mé63’s fluarescent (FL) bar graph meters.
Especially when it comes to dynamic range. Because with their
device attack time of just 5-rillionths of a second, they can
respond to the most suddemmusical transients.

To help you make the most of all this performance, the:
RS-Mé63 has a fine bias adjustment, so you can get the most
out of all kinds of tape. And vou'll spend more time listening
to music and less time searching for it, because we include the
memory features you neec. _ike auto-rewind, auto play and
rewind auto play.

Technics RS-Mé3. The orly deck to consider when you
consider what you get for sh= price.

* Recommended prce for Technics RS-ME3, dui actual price will be set by dealers.
T Dolby is a trademark of Dolby Laboratosies.

Technics

Before you spend $380°on a
metal tape deck, make sure it has
3 heads and double Dolby.

£ No. 34 on Reader Service Card




Edward Tatnall Canby

Recently | went to one of the most
magnificent press events | have ever
eaten at — pardon me, | should say
listened to a Presentation of Informa-
tion on New Audio Products at. Matter
of fact, they got us
all seated at the
banquet tables
after a session of
bibulosity and
then served nary a
crumb until the
entire Presentation
was all over, at
which point | was
raving hungry, just
watching those si-
lent, white-coated
catering people
standing over their
tables of smoking
chafing dishes and
heaping piles of
ice, waiting
just waiting for the
talk to end. Me
too! Then — such a
royal splurge. Un-
forgettable.

Do you think I’'m not talking about
audio? This is the happy way (for jour-
nalists) in which audio is born, folks,
the way it first hits the big time
sequence, long before you ever hear of
it, maybe before the trade shows, the
CES winter and summer, before the
AES shows, the local dealer seminars,
the hi-fi shows for the general public,
and at last the actual sales rooms. It's
the American way even if the sponsor-
ing outfit is German or Scandinavian
or Japanese or others various. The
route to a man’s heart goes via his in-
gesting apparatus and the same with
Ms., don’t you believe. Not being on
any sort of reducing diet yet, | approve
decidedly.

This is also, oddly enough, the way
to a man’s and a woman’s thinking ap-
paratus. Not many journalistic scoops
have been composed on an empty
stomach.

Now let me see, just what were the
audio products on display that time? |
find my memory momentarily a bit
hazy. There were the shrimp, great,
whopping shrimp with long tails. And

the oysters, bumpy,

enormous,
opened with a blunt knife before your
very eyes. And the smoked salmon
and tender roast beef and Bardolino —
NOW | remember; it was tape.

Of course! How could | forget.
Thanks, tapemaker, for an extraordi-
nary occasion. And great, whopping
success to the updated lines of cas-
settes, also the ongoing reel-to-reel
products, of an equivalent sophistica-
tion. In all truth, | was more impressed
by the extraordinary expansion of this
firm’s tape business during recent
years than by my second helping of
oyster. And if | say nothing much
about their TV cassettes, in both for-
mats at various levels of excellence, it
is because this doesn’t wholly fit into
audio, which is our business here.

Model of the Minute

Quite seriously, for a roving journal-
ist the press conference can be im-
mensely helpful. Most of us, of course,
are busy taking notes on all the techni-
cal details being put forth and/or the
sales plans in hand, and do this even
though we are invariably furnished
with a press kit containing the whole
thing to take home with us. Plus gen-
erous samples when not too heavy to
carry. But, food aside, there is much

more to ponder. One looks for hints,
for clues as to current thinking, in the
very style of the Presentation — they
are always, of course, very upbeat and
full of confidence but, even so, one
can find all sorts of
meanings that do
not come from the
printed press re-
lease page. More
important, | think,
is that it takes
many press confer-
ences, and espe-
cially among rival
concerns, to make
a true picture of
the larger state of
things.

No — | do not
for an instant mean
to imply any “lack”
in the usual Pres-
entation we at-
tend. This is a kind
of ritual, obeying
very strict and so-
phisticated forms
of communication,
almost an art form. There are accepted
norms, useful and understood by all of
us. If they sometimes border on exag-
geration, in favor of the product of the
moment, they very seldom involve de-
liberate untruths. Indeed, again and
again | have been astonished at the
depth and extent of technical detail
offered to the untutored journalistic
ear — | have had to summon up every
bit of brain | had, time after time, to
follow the arguments in favor of the
brand X of the moment.

The rules are keenly drawn. One can
expect to hear praise to the skies of the
current development and it is always
permissible to imply — no more —
that indeed there really is no impor-
tant competition. One does not often
say so in explicit terms. That is, naming
names. Or even by merely implying
names. True, current advertising prac-
tice elsewhere is undergoing a wave of
explicitness, particularly among the
auto makers; but in audio we are per-
haps more conscientious. | do not re-
member hearing A mention the inferi-
ority of B or C or D or E, or whomever.

AUDIO ® March 1980



We fit the same.

But

When 1t comes to fitting any audio or
video recorder, there's no apparent difference
between Fuji and any other brand of cassettes:
we all fit the same.

But there, the resemblance ends. Be-
cause tapes are manufactured to very different
quality standards with different materials and
technologies, Fuji's performance 1s unique.

Take video. Our VHS and Beta cas-
settes improve performance on any recorder.
Providing sharper pictures. More lifelike

=

,ﬂm:

E

SO Mg

LSoo

color. And freedom from noise and distortion.

In audio, our premium FX-I, FX-II and
low-noise FL set new standards for accurate
sound reproduction. And extended response.

Our revolutionary new Fuji Metal Tape
goes even further. With ultra-wide response.
Dramatically-improved dynamic range and
sound quality comparable to studio open reel
recordings.

So, whatever you're recording—on
whatever brand of recorder —discover how
good your machine really 1s. With Fuji—the
tape that helps it perform so much better.

EUJINTABE

One brand fits all. Better:

Magnetic Tape Division

(212) 736-3335

: Fuji Photo Film U.S. A, Inc.
350 Fifth Avenue,
\" New York, New York 10001

TERS op VOKG e SETTE
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In 1954 Edgar Villchur, by means of his revolutionary

acoustic suspension design, demonstrated the advan-
tages of treating the wooter and its enclosure as a sys-
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tem rather than as separate components. Today,
nearly all loudspeakers embody this concept. Roy Alli-
son (a professional associate of Mr. Villchur for many
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years) has now extended the “system” one logical step

ALLISON: Five $160/168
price varies with Shipping distance

ALLISON ACOUSTICS INC 7 Tech Circle, Narick, Massachusetts 01760

further, to include the listening room itself. The result is

It just is not done. It should not be
done. The function of a press confer-
ence, you see, is NOT to make com-
parisons a la Consumers Union. That is
the art form of it and on the very few
occasions where | have heard some-
what more direct downgrading of a ri-
val product, even without actual
names, | have sensed a definite nega-
tive reaction among the listeners.
Rightly. You are expected to tout
YOUR product, as skillfully as you are
able. But you simply do not touch
what is not yours.

The really successful press confer-
ence is that which persuades the wait-
ing journalists wholeheartedly of the
merits of the product on its own, with-
out the slightest suggestion of the cast
aspersion, “casting asparagus,” as we
used to call it, not even by implication.
It is wholly a one-way discussion that
we want and expect. If these formal
structures are rightly followed, as they
are remarkably often, then we journal-
ists get what we want and need.

Comparisons, indeed, are very bad
press. We are instantly suspicious.
Maybe the product itself can be
“rigged” to enhance its own value,
and to an extent it often is—which is
no more than a kind of acceptable dra-
ma that is easily seen through by those
who are savvy when it is overdone.
We take this with amused indul-
gence—it's OK, if they, the promoters,
really feel it's something they must do.
But any sort of direct comparison with
a non-house product is something
else. The whole fragile edifice of com-
munication is destroyed—how can it
be fair? Now we are outside the law,
the accepted format; anything goes,
but everything is suspect. No good!
Even if true, it doesn’t pay off. In fact,
we are likely to smell an untruth when
in plain fact there isn‘t any. Cynics that
we are. So it is better to accept the eti-
quette that the situation demands and
thereby retain the confidence of those
all-important listeners.

The ffrr Was Flying

| remember, for instance, a time in
the early years of hi-fi when the record
wars were breaking out, the LP coming
in and before that the “wide range’
78, notably London’s ffrr (full fre-
quency range recording) which
appeared at first in the 78 format.
Things got pretty hectic, along about
that time, and some press conferences
became, shall | say, rather strident. The
ineffable rules began to slip, under
stress. Invidious comparisons did get
made. It was just then that | was enter-
ing our biz, and these were some of
my first press ‘“dos.” Frankly, | was
shocked. | remember one famous oc-
casion when it was audibly proved

that a certain domestic label’s records
were superior in sound to those of
London in ffrr. | heard it. | didn’t be-
lieve it. Sorry. This was simply NOT the
way | wanted to hear a comparison of
a kind which was very serious and im-
portant in that day.

I got so cynical, there, for awhile,
that | went around making jokes—
wasn’t it funny that RCA records in-
variably sounded awful at Columbia
demos, and, of course, precisely vice
versa? This was largely rhetoric on my
part, because it didn’t really happen
that way every time. But there were
enough. It left a bad taste.

Perhaps you can get what | am driv-
ing at, which is that the formal (or in-
formal) press conference is not a big
lie and a publicity puff, in spite of its
totally one-sided approach to reality.
Accentuate the positivel—what stage
character sang that? There is the art of
it and the whole of it.

At an artfully managed conference,
then, you can really size up the offer-
ings, if you have a mind to and
enough technical background and ex-
perience to make your own compari-
sons. Hence the real necessity is at-
tending lots of press conferences, and
particularly those offering similar
products. | was thus especially glad to
go to this recent big affair because !
have attended a number of excellent
presentations, on the positive side and
remarkably well informed in a techni-
cal way, by other makers of cassettes.
In each of these | was artfully persuad-
ed in the best sense. | went away very
much impressed with the positive val-
ues of what was being done. Now to
these | added the present firm (and so
did some hundreds of other percep-
tive journalists).

The “truth,” then, is more than ever
up to us. It is our business to assess
each of these and to figure out for our-
selves any unmentioned negatives that
just might be around in one case or
another. Whether we do this via direct
instrument testing or by intelligent
general evaluation is really beside the
point. The ball is in our court; we have
a large quantity of (positive) material
in detail, and we must make what we
may of it. A good system.

Knowledgeable Neophytes

Of course, one of the beauties of the
press conference is that one may al-
ways simply quote. With ascription.
“The company says that—" and down
goes the press release, word for word.
You don’t even have to say “claims”—
indeed, that might be unintentionally
negative, not meaning to be. You are
absolutely safe if you merely quote the
printed or Xeroxed or Kodaked word.
Thus, if you are an innocent new-
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ULTIMATE HIGH FIDELITY
STEREO COMPONENTS

LG TSR

STEP UP T0
LUX'S BEST SELLING
LABORATORY STANDARD SERIES
FOR A SOUND INVESTMENT
IN SOUND QUALITY.

Why settle for anything less than superb sound? Check the features and benefits on these
super components in this series:

B Quartz-iock for precise tuning plus Accu-Touch™ for locking the station at the point of
lowest distortion,

B Direct coupled and pure DC amplification to eliminate DC drift, phase shift and TIM distortion.
B Exclusive Lux linear ecualizer for frequency balance and adjustment in the preamplifier
and integrated amplifier.

B A ten-octave graphic equalizer with active filter components for minimum distortion
and noise-free operation.

Visit your Lux dealer now for an opportunity to audition today’s ultimate in high quality

reproduction and purchase the components in the Laboratory Standard Series at
considerably less than the ultimate in cost.

G-11 ten-octave graphic equalizer: +6 or +12dB

C-12 Preamplifier: no more than 0.005% THD
booster or cut at each octave no more than

and 0.002% IM distortion, S/N better than
0.005% THD 96dB, 10mV input (IHF-A weighted), 300mV
T-12 FM Tuner: 10.7dBf (1.84V) usable sensitivity, phono overload.
14.1dBf (2.8uV) quieting sensitivity (IHF) M-12 Stereo Power Amplifier: 80 watts per
L11 DC Integrated Amplifier: 10C watls per channel, minimum RMS, both channels driven at
channel, minimum RMS, bath channels 8 ohms from 20-20,000Hz with no more than
driven at 8 ohms from 20-20,000Hz with no 0.006% THD

more than 0.02% THD. (Also available but not shown B-12 Monaural

DC Power Amplifier)

LUX AUDIO OF AMERICA, LTD.
Reflecting Tomorrow’s Technology in Today’s System
160 Dupent Street. Plainview, NY 11803 / (516) 3497070
West Coast Office: 11200 Chandier Blvd., North Hollywood, CA 91603 /(213) 985-4500
Canada: Lux Audio of Canada, Ontario M 1S 3R3
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& like music.

& Interface:C Series ||
¢ s thetulfiliment of
Our six-year asso-

ciation with optimally
vented speakers based
on the thecries of
A.N.Thiele — speaker
designs first introduced
by Electro-Voice in 1973:
The Interface:C offers
you a unique combination
of high efficiency and
high power capacity — the
only way to accurately
reproduce the 120+ dB
peak sound pressure
levels found in some
types of live music.

The SuperDome™
tweeter, an E-V exclusive,
and the VMR™ vented
midrange driver, the first
to apply optimally vented
design to mid frequen-
cies, ensure your music
is reproduced without
the coloration normally
found in other high-
efficiency drivers. An
honest 30 Hz low end
totally eliminates the
need for expensive sub-
woofer assemblies.

When you spend $1,000
for a speaker system,
get your money’s worth.
Audition the Interface:C
Series |l at your nearest
Interface dealer. If you
want a speaker that
sounds like music, the
Interface:C Series Il is
the one you'll buy.
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600 Cecil Street, Buchanan, Michigan 49107

comer to hi-fi wiles, you can be ““au-
thoritative” in an unassailable fashion
without knowing a d—thing. After all,
we have to start somewhere. This, too,
we all can tolerate; it is one of the
graces of the system.

Back to the question of nutriments,
etc. It always amuses me to watch the
various producers of press events jug-
gling the physical parameters for best
effect—when shall we have drinks,
when food, when the actual Presenta-
tion (obligatory for the journalist who
is not a freeloader). They differ; they
try various ways. It’s hard to know.
And success in this respect is vital,
needless to say. | have walked out of a
number of press events in my life in
sheer disgust—overly loud and much
too long. Our fault in a sense, the
journalists’. But in a more serious way,
this is also a miscalculation on the part
of the producers. Maybe we writers
stood around waiting for so long that
the drinks just piled up? At one affair a
couple of years ago | arrived at 12
noon and we sat down to luncheon—
followed by press material—at two.
Frankly, several of us were less than
attentive. (I wrote an article for this
magazine on the widget, but I’'m not
telling you which.)

Then there are the dry Presentations.
Nice, sober dinners with really excel-
lent and informed material for us, low-
key, quietly precise. But not a drop,
unless coffee, tea or water. | hate to be
worldly but it doesn’t really work.
Ours is a depraved society, no doubt,
but we all have to get along and to the
next event. Coffee helps but likker is
quikker. | won’t argue further — as al-
ways, it is the happy mean which
works best and is so very hard to
achieve.

| can only say that in general the
easiest way to digest facts is on a rea-
sonably full tummy, when the drink is
wearing away and one is, above all, re-
laxed and comfortable and in a good
but attentive mood! | am aware that,
this being a national mag, some of you
readers may yourselves be shocked at
all this talk. But | am only being objec-
tive; these are the facts of our useful
life as writers and | can only suggest
that if you find a better way to Sell, go
right ahead. As | say, most publicity
firms ardently seek for the most work-
able, the optimum effectiveness, in
terms of the two essentials, persuasion
and factual communication. And this
depends on many other tricky factors,
you may be sure, including the nature
of the product itself and the best way
to present its values.

Data Banks
I might say that | really appreciate,
as do we all, any reasonable and genu-

ine alteration of the usual arrange-
ments — providing it works. One such
happy approach is the continuous
press conference, with a Presentation
and/or feed at intervals, and high-rank
attendants on hand to give individual
briefings whenever desired. One team,
father and son, does this thing particu-
larly well and with much gentility. An-
other approach, maybe the opposite,
is the enormous and running cocktail
party in some flossy top-of-the-world
eatery — | remember some lovelies of
this sort. And please do not think that
such a big event is merely a noisy par-
ty. It is much more, and that by inten-
tion. These things cost money; they are
designed for a cold-turkey purpose.
The promoters know it, we journalists
know it, and we do, in spite of all our
noise on occasion, we do, indeed, play
the rules very carefully.

Oh, yeah — forgot one important
item. Just as the elite and wealthy used
to take the waters at Saratoga each
summer mainly to find out what the
other elite were up to (Edna Ferber,
Saratoga Trunk), so we in the hi-fi
writing trade go to gossip, to retail the
“in” info we have ourselves and to ab-
sorb the tidbits that others can offer.
It's fair game! A good journalist picks
up much factual background in this
way — after all, we can’t all know ev-
erything — and the better one is at his
trade, the more easily can he integrate
this new material (sometimes, to be
sure, on the negative side!} with the
large useful background of his generatl
understanding. AND with the material
of the press conference itself.

Ah yes. The question period. And
the individual questions put to attend-
ing officials. Doesn’t get us very far.
You can go as far as you want in extra
detail, within the set scope of the Pres-
entation itself — did | say, for you out-
siders, that the official talk and/or
demonstration is always called the
Presentation? — but if you pull any
journalistic tricks on those guys, like
the loaded questions they fire at the
U.S. President, for instance, you will
get nowhere at all. That, you see, is
NOT what a hi-fi press conference is
for. It is indeed an art form! The thing
is set up with the utmost precision and
delicacy and nothing, but nothing, is
added on the spur of the moment. Un-
less by ghastly mistake. (And the guy
can be fired quick-like for his indiscre-
tion.)

So please remember that the shrimp
and the oysters and the tender roast
beef are important and dead-serious
elements of our basic information sys-
tem in this, our hi-fi world, part of the
orchestration of the presentation of
the production. Very, very useful and
again, thanks. A
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If you don’t have at least $1,000 to spend

on an Audiovox Hi-Comp autosound system,
read no further.

By Robert Harris, Technical Director

T here are few things in this world

that can take a driver out of the
traffic jam or away from a gas

line, better than great music, well
reproduced.

Audiovox understands this. That’s
why they engineered the Hi-Comp
range of high fidelity stereo
components designed to produce
exemplary sound in automobiles.

A total range of exotic
amplifiers/receivers.

Each model builds on the one before it
until you reach the HCM-0010 - the
“master system.”

|

HCE-750 HiComp Semi-parametric graphic equahzer

It’s an electronically-tuned AM/FM
multiplex receiver with a built-in auto-
reverse cassette deck. The HCM-0010
has 12-station memory, LED display,

Micro-processor controlied
e’ectronic synthesizer

Motor Driven
Fader gontrol

Low distortion audio

pra-amip citeuits
7z

Phase:Lock Lbop
FM quadrature
detector

Dual:gate MOS/FT
FM Front end”

Computer-grade tuner
Patented  design panel lugction switches.

contrpls 39 lunctions

d 477 b ¢ ;gﬁ
3 el

Hard Permailoy.
Tape Head

34" precision
3" mid-range with molded gasket
high flux density

ferrite magnet

1Y2" high efficiency
horn loaded rweeter
with strontium magnet

6" x & woofer,
butvl rubber
suspension
20 oz. strontium magnet
1%" high temp. with thick 8 mm plates
aluminum

SV wire voice cotl

HCS-362 HiComp 6" x 9" 3-way speaker system.

built-in quartz clock and an automatic
station seek. It also features a CrO;
switch, Dolby®, FM muting, 4-way
stereo balance controls, separate bass
and treble controls and a Hard
Permalloy tape head. Its looks are
straight out of a stereo buff’s music
roGm.

Dolby @ Noise
Reduction circults

Electronically gove(ned
tape speed conirol

LED display of
frequency or time

“Switchable 120/70 « sec.
tape equalizaticn

Auto-reverse
cassette machanism

The Audiovox HCM -001?. developed by the audio vesearch laboratories
of the Shintem Company, Ltd., Yokohama, Fapan.

Enter No. 2 on Reader Service Card

4 power-matched speaker systems.

The ultimate is the Hi-Comp 362
system: 6" x 9" three way speakers with
1%2" Strontium horn tweeters, 3" mid-
ranges, 20-ounce Strontium magnet
woofers, 1%2” heat proof aluminum
voice coils, and a 70 to 18,000 Hz
response range with crossovers at 2,900
and 9,000 Hz, and a power capacity of
70 watts. Hook these up to the
HCM-0010 with the Hi-Comp power
amplifier, HCB-830, 120 watts RMS at
less than 0.3% distortion, and you’ve
got enough sound to pop a moon roof.

HCB-830 HiComp 120 watt 4-channel power amplifier

Now for the equalizer.

Apart from a heavy-durty fader control
or a dual slide-bar pre-amp, the only
other Audiovox Hi-Comp component
you might buy is the HCE-750
semi-parametric graphic equalizer
with 5 slide-bar response controls and
bi-amp capability.

You spend $1,000
and what do you get?

Probably the finest sound you’ve
heard, anywhere. It takes money to get
it. But it also takes a lot of specialized
dedication. Audiovox only knows how
to do just one thing: How to engineer
the finest automobile sound systems
you’ve ever heard.

For further information, write t0: Robert
Harris, Technical Director, Dept. AU |
Audiovox, 150 Marcus Blod. Hauppauge,
New York [1787.

Dolby™ is a registered trademark of Dolby
Laboratories, Inc.

© 1979 Audiovox Corporation
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Empire’s EDR.9
The Phono Cartridge
Designed for Today's

Audiophile Recordings

Direct-to-Disc and digital re-
cording have added a fantastic new
dimension to the listening experi-
ence. Greater dynamic range, detail,
stereo imaging, lower distortion and
increased signal-to-noise ratio are
just & few of the phrases used to de-
scribe the advantages of these new
technologies.

In order to capture all the bene-
fits of these recordings, you should
have a phono cartridge specifically
designed to reproduce every bit of
information with utmost precision
and clarity and the least amount of
record wear.

The Empire EDR.Y is that car-
tridge. Although just recently intro-
duced, it is already being hailed as
a breakthrough by audiophiles, not
only in the U.S., but in such foreign
markets as Japan, Germany, Eng-
land, France, Switzerland and
Sweden.

At %200, the EDR.9is expensive,
but then again, so are your records.

For more detailed information
and test reports, write to:

Empire Scientific Corporation
1055 Stewart Avenue
Garden City, New York 11530

ENVPIFE

Enter No. 6 on Reader Service Card

Herman Burstein

Pink Noise Revisited

Editor’s Note: In the October, 1979
issue’s “Tape Guide” column, there
appeared an inaccurate answer to two
questions on pink noise. The answer
which appeared was not from the col-
umn’s author, Herman Burstein, and
this month’s more accurate and com-
plete answer is from Contributing Edi-
tor Howard Roberson, who first no-
ticed the problem.

Q. What is pink noise? How is -
octave pink noise used in testing
equipment?

A. Let’s first say that white noise,
sometimes called flat noise, is charac-
terized by having constant energy per
Hz-bandwidth. In other words, white
noise has the same energy in a one-Hz
band at 100 Hz as it has in a one-Hz
band at 1,000 Hz. Pink noise cannot be
called ““flat” noise: The energy in a
one-Hz bandwidth falls off at the rate
of 3 dB every time the frequency is
doubled (up one octave). White noise
has very much of an s-s-s sound, but
pink noise — with the high-frequency
energy reduced compared to the low
— is much more sh-sh-sh in nature.
Pink noise is usually generated by
filtering the output of a white-noise
generator. The output from the filter is
broadband, however, usually covering
20 Hz to 20 kHz or more.

For most tests, the pink noise is not
restricted to a %-octave bandwidth.
(Reverberation decay measurements
are an exception.) For audio evalua-
tion, the pink noise has two major ad-
vantages over white noise. First of all,
its decreasing energy with higher fre-
quencies is much more like music and
better for testing some equipment
such as loudspeaker systems, where
the extra high-frequency energy in
white noise could burn out tweeters.

The second advantage of pink noise
is that it can be used with what are
known as constant-percentage-band-
width filters. The most popular of
these are the octave and !3-octave
filters and analyzers of various types.
So, the pink noise is actually broad-
band: It's the analyzer filters which
split it up into a series of !3-octave
bands. If the equipment frequency re-
sponse is flat, the output in each %-
octave band will be the same, and a
scope display of all filter outputs

would be a straight line. The basis for
the results is this: The actual Hz
bandwidth of the filters is increasing at
the same rate as the noise power in
each Hz bandwidth is decreasing. For
example, the filter at 500 Hz will have
twice the bandwidth as the filter at 250
Hz, but the pink noise power at 500 Hz
will be half as much per Hz, and the
result is the same noise power in the
two bands.

Dubbing Dolbyized Cassettes

Q. I am planning to dub some of my
friend’s Dolbyized cassettes onto
open-reel tapes. Will the recordings
that | make from his cassettes be re-
corded in Dolbyized form or will they
be just plain recordings? — Scott
MacGregor, Atlanta, Ga.

A. If your friend’s Dolbyized record-
ings are played back on his cassette
deck with the Dolby switch “on,” the
playback signal will be flat {(not Dolby-
ized). Therefore, your dubbings will
also be flat.

Variable Speed Ahead

Q. | would like to be able to adjust
the speed of my tape recorder. | have
done some experimenting with mask-
ing tape on the capstan, but this is a
lot of trouble and requires quite a bit
of trial and error to find the right varia-
tion in speed. How would you suggest
that | go about achieving the control !
desire? — Terry Black, Springfield, !ll.

A. Your objective is a difficult one
for the user to achieve, although it
seems not a difficult one for the man-
ufacturer; after all, many turntables
have adjustable speed, and so do a
few tape decks. The most feasible
course for you would appear to be to
acquire a power supply with variable
frequency and use this to power the
motor. | doubt that such power sup-
plies are available at your audio deal-
ers, although you might inquire. Varia-
ble-frequency power supplies have
been described in the popular elec-
tronic literature, and you can research
this at your library. 4

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AUDIO,
1515 Broadway, New York, N.Y. 10036. All letters
are answered. Please enclose a stamped, self-ad-
dressed envelope.
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AFTER 500 PLAYS OUR HIGH FIDELITY
APE STILL DELIVERS HIGH FIDELITY.

If your old favorites don’t sound as good as they used to, the problem
could be your recording tape.

Some tapes show their age more than others. And when a tape ages
prematurely, the music on it does too.

What can happen is, the oxide particles that are bound onto tape
loosen and fall off, taking some of your music with them.

At Maxell, we've developed a binding process that helps to prevent
this. When oxide particles are bound onto our tape, they stay put. And
so does your music.

So even after a Maxell recording is 500 plays old, you'll swear it's not

a play over five.
maxell
[T'SWORTH I'L.
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Bert Whyte

Last month | reported on what was
new in digital recording technology at
the 64th AES Convention in New York.
While digital recording standards are
still a most controversial and as yet un-
resolved problem, it was quite appar-
ent at the Convention that this has not
deterred a number of manufacturers,
and | think it is now safe to say that
digital recording hardware is generally
available. Engineers who are aware of
this, and who have embraced the digi-
tal doctrines, are now becoming con-
cerned about the effects of the analog
equipment in the rest of the recording
chain. There is no question that having
to leave the digital domain, enter the
analog mode for a specific function,
and then returning to digital causes a
definite degradation of the original
signal. Ideally, of course, the entire re-
cording chain should be digital —
from microphone preamplifier to
monitor output. As reported last
month, Sony has taken the first few
small steps toward this goal with their
digital “mini”’ mixer and digital rever-
beration unit. Strong rumors were cir-
culating at the Convention that a ma-
jor console manufacturer would offer
a completely digital multi-input/out-
put mixing console by the spring of
1981. If one’s recording activities are of
the “purist” minimum microphone va-
riety, the Sony unit might be suitable
at present, and it would be reasonable
to expect small digital input consoles,
either commercial or custom-built
units, to appear in the near future.
Since my personal recording philoso-
phy is of the “purist persuasion,” | am
going to follow these developments
very diligently

As anyone who has attended the
last half-dozen or so Conventions of
the Audio Engineering Society can at-
test, while the exhibits emphasize the
nuts and bolts equipment of profes-
sional recording, there are ever-grow-
ing displays and demonstrations of
equipment that would be of interest
to the high-end audiophile market as
well. This cross-utilization of audio
equipment can have a very salutory ef-
fect on both markets, and | hope this
trend continues. Herewith, some inter-
esting items from both camps that
caught my eye (and ear) at the 64th
Convention. . .

New microphones, especially from
the redoubtable Georg Neumann

Company, are always of interest. They
have introduced the U89i condenser
microphone, featuring a newly devel-
oped dual-membrane capsule which is
said to be impervious to close-up high
humidity effects (as from a vocalist’s
breath). The new unit resembles the
familiar U87 but is actually about 20

percent smaller. It has a rotary switch
which permits selection of omni, car-
dioid, figure of eight, hypercardioid,
and wide-angle cardioid. A new ampli-
fier allows up to 140 dB SPL, equiva-
lent to the SPL right in front of a trum-
pet bell!

Sooner or Later

After five years of development, the
new Cybersonics DM2002 disc-cutting
lathe has reached the marketing stage,
complete with prices. This compact
(35%in. W x 27% in. D x 16 in. H) 250-
pound lathe is in startling contrast to
the massive Scully and Neumann
lathes. The Cybersonic lathe features
direct servo motor drive to the turn-
table, cutting lead screw, microscope
lead screw, and head mount. The
turntable motor is of the phase lock
servo, quartz reference type. Their
“Compu-Drive” automated cutting
system is a composite analog and digi-
tal system. All signals are formatted in
eight-bit words. The Cybersonic lathe
can be fitted with most cutter heads,
but it features the Ortofon DSS731 and
DSS732 systems. An interesting note is
that Ortofon will act as the distributor
for the Cybersonic lathes in Europe.

With its small size and light weight
and the fact that multiple units can be
electronically linked, the Cybersonic
lathe would appear to be well suited
for remote direct-to-disc recording.
The cost of the DM2002 lathe with mi-
croscope and vacuum system s
$47,700.00. Add another $40,000 or so

N S RS ) e

for the Ortofon cutter head and ampli-
fiers and you are ready for business.
Cybersonics even has a fitted transport
case for their lathe, so the enterprising
direct-disc specialist can advertise,
“Have lathe . .. will travel.”

The Eumig company, an old-line
Austrian firm with a sqlid reputation in
the movie and slide-projection busi-
ness, entered the cassette deck market
about a year ago, and at the Conven-
tion they showed their latest offering,
the very sophisticated FL-1000 cassette
deck. This unit has all the usual “goo-
dies” found on high-quality decks,
plus some highly unusual facilities. In
the Eumig demonstration room there
was the somewhat startling sight of 10
of these decks all linked together
through a computer, performing the
function of an automated broadcast-
ing station (with all associated
transmitters, of course). The FL-1000
deck has a computer interface system
that can be directly linked to almost
any eight-bit computer system such as
the Commodore Pet, Apple Two, and
Radio Shack TRS-80. With a multi-ma-
chine control program, up to 15 FL-
1000 decks can be individually con-
trolled simultaneously or sequentially,
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is a word that Realistic

AUTO

uses very very very rarely.
But nothing else describes our
new STA-2200 all-digital receiver.

Could Radio Shack have scooped its peers (like Pioneer, Technics and Kenwood) in technology
as well as features? Before you buy a conventional receiver that may be old-fashioned
before 1980 is over, you can see what’s really new at any of our stores. And decide for yourself!

The Computerized Tuner. Quartz-locked, micro-
processor-controlled digital synthesis circuitry ends
mechanical tuning errors and problems. No dial, no
knob, no tuning meters. Instead, bright fluorescent
digits display each. station’s frequency with absolute
accuracy. Computer-type “feather-touch” tuning auto-
matically scans up or down the FM and AM bands. Or
you can select manual tuning. Store any six FM and
any six AM stations in the microprocessor memory for
instant recall. Even command the receiver to sample
the stations in the memory, then touch-select the pro-
gram of your choice. There's also battery back-up
memory protection, Dolby* FM noise reduction, LED
signal level indicators, and dual-sensitivity muting.
And the display “off" is a quartz clock.

The High-Technology Amplifier. The Realistic
STA-2200 uses a new generation of power transistors
called MOSFETs. Their ultrahigh-speed operation
brings you stunningly accurate sound reproduction
through superior linearity, superior slew rate and in-
audible TIM. They are more reliable than ordinary tran-
sistors and generate less heat. The amplifier features
go on and on. 11-step bass and treble controls with
turnovers for controlling ranges below 150 Hz and
above 6 kHz. Tone control defeat. Hi-MPX filter. Mon-
itoring and dubbing controls. And more. Power is 60
watts per channel into 8 ohms, 20-20,000 Hz, with no
more than 0.02% THD. And one more thing: it's made
by the same company that makes the breakthrough
TRS-80™ microcomputer.

STA-2200 is 599.95, at participating stores and dealers, price may vary. “TM Dolby Laboratories.

S

“IDEALIBINC. wia swon ww0u Tat eRvER
roriaBusn aansis

“l;—;] e ™

e iE—

71075 ] B
c— c—
c 5Y
Sese B9 @ |

"~ Radio fhaek =

The Nationwide Supermarket of Sound

mrDOLQ;SYETe_@



TG3044-R $550.

for any mode and any section of any
tape! The computer interface of this

unit employs an eight-bit parallel bus.
The CPU integrated circuit in each
deck is a Mostek MK3870. Each deck
has an index program that, when tied

in with the aforementioned computers
and a CRT, permits up to 15 selections

per cassette side to be programmed

and played in any sequence under

computer control. There are many
other programs that can be developed
for this deck, and it.certainly is a fasci-
nating taste of the future.

Speaking of computers, friend Clay
Barclay was showing the latest addi-
tions to, and the ever-increasing versa-
tility of, his unique Badap audio mi-

Model AE 2420-8,
inclyding Case

crocomputer. In addition to the RTA
(real-time third-octave analysis) and
RT/60 (reverberation time) functions |
have mentioned in previous columns,
Clay now has as accessories an Input
Multiplexer which provides 32 chan-
nels of level display, simultaneous
peak and average, and most fascinat-
ing of all, a Stereo Analyzer. This unit
provides two simultaneous third-oc-
tave displays, with peak and average
readings for both. The color of each
display on the CRT is different. The
unit may be set to show Left and
Right, L+ R (lateral), and L-R {vertical).
It has a Peak Accumulate feature
which, in evaluating master tapes be-
fore cutting or during the recording of

GUARANTEED to improve -and enhance-
any fine stereo component system!

The Patent-Pending DIFFERENTIAL COMPARATOR cir-
cuitry of the "SCAN-ALYZER"/EQUALIZER IS THE KEY
TO HIGH PRECISION ACCURATE EQ analysis. The basic
simplicity of the DIFFERENTIAL COMPARATOR cir-
cuitry makes it possible for even a novice to accurately
EQ his room and his system, yet that same circuitry is so
highly accurate it can actually be used for 0.1 dB tabora-
tory measurements in EQ analysis. This combination of

5 EQUALIZERS
from $249 to $550

SP4001 §549

3 STATE-OF-THE-ART
PREAMPS, $399 to $699

i WHYS and’HO\f”‘-

of eqtialization

acoustics to your environment. Also contains many unique IDEAS on "How the Soundcraftsmen
Equalizer can measurably enhance your listening pleasures.” How typical room problems can be
efiminated by Equalzation.” and a 10-POINT “'00-IT-YDURSELF'' EQ evaluation checkiist so
you can FIND QUT FOR YOURSELF WHAT EQ CAN DO FOR vQUu!

equalizer and analyzer creates a functional component
that should be an integral part of every high quality home
stereo system. The "SCAN-ALYZER'/EQUALIZER with
its accompanying COMPUTONE CHARTS, can be used
in a home stereo system for so many important functions
we can't begin to list them here. See your nearest Sound-
craftsmen Healer, or circle Reader Card, for complete
information.

3 CLASS H 250w AMPS
from $649 to $949

EAS0D3 $849.

S
MA5002—$79¢.
PAS001— 3649, (Not Shown) 84

FREE! 16-page Full-Color Brochure

WHYS and HOWS OF EQUALIZATION

Inctudes TEST REPORTS, complete specifications. Class

H'" amplitier ENGINEERING REPORT, EQ COMPARISON
CHART, and the "*WHY'S & HOW'S"" of equalization—an
easy-to-understand explanation of the relationship of

SEND $6.00 FOR EQUALIZER-EVALUATION KIT 1-12 LP TEST RECORO, 1 SET OF CHARTS. 1 CONNECTOR, 1 INSTRUCTION FOLOER
Made in U.S.A. by SOUNDCRAFTSMEN INC. » 2200 South Ritchey » Santa Ana, CA 92705 U.S.A.
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the master, shows in-phase informa-
tion in one color and out-of-phase’in-
formation in a contrasting color. Valu-
able information, to say the least! Also
newly available is an inexpensive
printer which will furnish an immedi-
ate hard copy read-out of the octave
band data being displayed on the CRT
screen.

Arms and the Mass

Technics has decided to set up a Re-
cording and Broadcast Division, head-
ed by that versatile old pro, Jim Parks.
The division will eventually cover the
full gamut of equipment used in these
industries. One of the first fruits of this
new set-up is the introduction of two
very high-quality phono playback
arms. One, the EPA-100, has been
available in this country only as part of
the SL-1000 turntable system (the SP-
10 MK2 turntable, with black lava rock
base, and the arm). | have been using
this for some time, and it is really a
superlative system. The EPA-100 arm is
an S-shaped design with an arm pipe
made of exotic titanium nitride. The
gimbal suspension uses some 20 ruby
ball bearings. Unique is a viscous/
magnetic variable dynamic damping
system which, when adjusted for the
specific dynamic compliance of a giv-
en phono cartridge, reduces low-fre-
quency arm resonances quite effec-
tively, something on the order of 6 dB.
The newest arm from Technics’ R&B
Division is the EPA-500. This arm has a
base with a smooth helicoid mecha-
nism for adjusting the height (and
hence the VTA) on a dynamic basis.
The arms are straight pipes of titanium
nitride. Yes, the plural appellation is
correct: The EPA-500 has five inter-
changeable arms which are meant to
match with phono cartridges of a spe-
cific mass and dynamic compliance.
Specifically, the arms are of the appro-
priate mass for very high compliance,
high compliance, medium compli-
ance, low compliance, and low com-
pliance/high mass cartridges (as in
some moving-coil designs). They fit
into the gimbal suspension via a lock-
ing system, and electrical connections
are gold “fingers.”” Each arm has its in-
dividual dynamic damping system,
somewhat like that used on the EPA-
100 and affording about the same re-
duction in low-frequency resonances.

One of the benefits of this system of

separate arms is that headsheils are an
integral part (non-interchangeable in
the usual fashion) and thus headshell
connector resonances are avoided. A
good start for this new Technics divi-
sion, and there are some very interest-
ing new items waiting in the wings.
Well, it's on to the CES at Las Vegas,
and from all reports it will be a very.
big show indeed! P/
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The Eumig FL-10

protessional
computer

HIFI STERED THAEE ~EAD CASSETTE OECK

e world’s only

computer-compatible cassette deck;
your best interface with the world of music.

Capturing the full richness of music on a cassette requires an
extraordinary cassette deck. It takes extraordinarily wide
frequency response. Incredibly smooth tape motion. And an
undistorted dynamic range at least as great as that of your
musical source. It takes the Eumig FL-1000.

You need the ability to use the latest metal-particle tapes, of
course. And separate record and playback head elements
that permit each to be designed specifically for its function
and that let you monitor the actual recording as it is being
made. You need the kind of innovative engineering that
produced the exclusive Eumig Opto-Electronic capstan
drive, which automatically corrects motor speed 15,000
times every second. And the fast, easy-to-use Computest®
system to optimize record bias and Dolby* calibration for
individual brands within each tape type. And you need ex-
traordinary technical performance: a full-range 20-20,000Hz
(+3dB) frequency response; a 0.035% (WRMS) wow/flutter
rating; and a 7/0dB signal-to-noise ratio.

Thanks to its built-in microprocessor you can “punch in” the
number of any location on the tape, at any time, and the
FL-1000 will immediately advance or rewind to that exact
spot, indicated on a 4-digit electronic readout so precise it
can be used for automated broadcast stations. (Yes, the
Eumig FL-1000 is a genuinely professional deck.)

A peak-reading fluorescent display shows the exact, instan-
taneous signal level being fed to the tape, and is equipped
with switchable peak-hold, 6-dB attenuator, and 2-position

dimmer functions. Mic/line and line/line mixing facilities, with
master attenuator and cross-fader provisions are included,
as are switchable reverb, mic. sensitivity, limiter, MPX filter,
and timer-activation controls.

Above and beyond all these attractive features, however,
the Eumig FL-1000 is the world's first— and only — cassette
deck capable of directly interfacing with any of the popular
8-bit home microcomputers. Thanks tc its digital read-write
capabilities, the FL-1000 can index all the selections on a
cassette for instant readout on your monitor screen and for
automatic selection sequence. With ancther program you
can sort all the recordings in your collection by artist, by title,
or however you choose, to instantly identify the cassette
you want and direct the FL-1000 to play any selection on t.
And with such a computer you can completely program —
as the professionals are already doing—the operations of
up to 16 FL-1000's! The possibilities are endless.

See your Eumig dealer today for an intrcduction to tne
FL-1000. It will be the beginning of a very beautiful musical

relationship. *(Delby) 1s a tracemark of Dolby Labs, Inc

(eumig

Eurmig (USA) Inc., Lake Success Business Park, 225 Community Orive.
Great Neck. New York 11020, (516) 466-6533
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Choose itfor your listening
pleasure today with confidence in

the future.
Show, the only pick-up arm to be

acknowledged in this way.

Write to Dept 1457, SME Limited, Steyning, Sussex, BN4 3GY, England

Exclusive distributors for the U.S: Shure Brothers Incorporated, 222 Hartrey Avenue, Evanston, Illinois 60204

andin Canada.: A. C. Simmonds and Sons Ltd, 975 Dillingham Road, Pickering, Ontario, L1W 3B2

*Another accolade for SME: the
Series 11l precision pick-up arm
U.S Summer Consumer Electronics

Illis already playingits partin the
was one of the Design and
Engineering Awards at the 1979

development of tomorrow’s

cartridges.

Whilst able to explore the best of
the present, the Series Il precision
pick-up arm anticipates the greater
engineering elegance of impending
miniature cartridges which may
weigh as little as one and a half
grammes.

Its unique patented balance
system minimises mass and inertia,
presenting optimum conditions for
even the most delicate transducer.

No other pick-up armis as
versatile, areason why the Series

s
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Joseph Giovanelli

Edge-Wound Voice-Coils

Q. Several loudspeaker manufactur-
ers make a point of stating that their
speakers employ edge-wound ribbon
voice-coils. What is the advantage of
ribbon voice-coils over the ordinary
round-wire voice-coil?—Name with-
held.

A. One advantage of the edge-
wound voice-coil is that it is light and
thus does not add mass to the speaker
system. Also, such a coil can radiate
heat more efficiently.

Receiving Distant FM Signals

Q. Is there a device for FM/FM ster-
eo which is analogous to devices for
AM that make it possible for AM ra-
dios to receive signals up to 1,000
miles away? — Merritt E. Tilley, IlI,
Syracuse, N.Y.

A. There is no such device for FM,
and the reason is found in the differ-
ences between FM and AM propaga-
tion. AM signals, because of their rela-
tively low transmitting frequencies
(not because they are AM), can reflect
back to earth and be heard at great
distances. The ionosphere acts almost
like a mirror. Note, however, that this
action does not occur in daylight
hours when the signals are absorbed
rather than reflected back to earth.
Such signals can be reflected to a giv-
en location at surprising strengths.
This makes it possible for even rela-
tively poorly designed AM radio sets
to “hear” these signals, provided they
are not located on channels adjacent
to or shared by strong local stations.

The mechanism by which FM signals
can at times be transmitted over great-
er than normal distances is different.
Signals can be reflected from meteor
showers, for instance, or from atmos-
pheric dust. The latter is known as
“tropospheric scatter” or ‘“forward
scatter.”” Meteor showers are not reli-
able; signals tend to fade in and out so
rapidly that the program is really not
usable. Tropospheric scatter can be
quite effective, but to take full advan-
tage of it calls for a really directional
antenna, and a means of getting the
exact antenna elevation as well as azi-
muth.

The most common reflections are
those associated with the approach of
a weather front. It often happens that
warm air is trapped below a layer of
colder air, making it impossible for the
warm air to rise as it normally would.

This creates a region in which there is
a change of “optical density.” Under
these conditions, reflections must oc-
cur to the degree that this change of
optical density occurs. Because
Syracuse, where you live, is located on
relatively flat terrain, you should, dur-
ing spring and fall, sometimes hear sig-
nals from as far away as Michigan,
Canada, etc. These signals will in some
cases be so strong that you will won-
der why you do not hear them all the
time.

In general, FM signals are not re-
flected back to earth and if the receiv-
ing antenna is not in the line of sight
of the transmitter, the signal will not
be heard. These signals do not tend to
follow the curvature of the earth; they
travel out into space.

The most reliable method to use if
you wish to hear a somewhat distant
FM station is to raise your antenna.
This means that your line of sight is
now greater than it was with the an-
tenna in its original position. Hence,
you are now capable of receiving more
distant signals.

It is also a good idea to have an an-
tenna with directivity. One of the
properties of such antennas is that
they have gain (like an amplifier) over
the conventional dipole antenna. Be-
cause the antenna favors one direction
rather than “hearing” signals in a full
circle, it tends to exclude signals which
arrive at the antenna from other direc-
tions than that of the desired signals.

Given a good outdoor antenna
which has good directivity, you should
hear signals from as far as 150 miles
away at any time, provided there are
no major obstructions between you
and the desired stations. You need to
use a relatively “selective” tuner or re-
ceiver so that local signals will not
wipe out “alternate channel,” weaker
signals.

Of course, any good antenna will
strengthen local signals as well as the
weaker, desired ones. Making the an-
tenna directional, however, will tend
to attenuate local signals unless their
transmitters are located in the same di-
rection as that of the desired, distant
signal. |

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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Very separate.Very together.

They’re the Jensen Sepa-
rates. An individual system of
special high performance woofers,
tweeters, and midrange drivers.
And by separating them in your
car, you'll come up with a very
together sound.

Why separate them?

Because a car in-
terior is acoustically
very different from
your living room.
And in many cases a
lot of the music may
not even get to your
ears.

Separating the
drivers also opens
up the chance to
use bi-amplification. Which means
better sound with better power
level matching.

Divide and conquer.

We developed the Jensen
Separates to deliver every last
high, low and midrange signal
your music contains. And to over-
come any possible acoustic prob-
lem you may encounter.

Two individual 2" phenolic
ring tweeter units are designed
to be mounted high in the front
doors. That way, every bit of their
4,000-20,000 Hz high frequency
signals travel straight to your ears.
With no stops in between.

Two 3%"” midrange drivers

Two 2" phenolic
ring tweeters

also mount in the upper front
doors. And what a difference they
make.

In this position their subtle
1,000-4,000 Hz middle tones fill
in the gaps between treble and

bass. While Flexair foam
cone suspen-

Two 3%" midrange
drivers

Under-dash
tweeter/midrange
contrel unit
sion provides the extreme sensi-
tivity needed for smoother sound-
ing music.
For full, well-defined bass,
a pair of 6''x9"” woofers mount in
your car’s rear deck. There they
can take advantage of the trunk’s
air space to create their magic.
New 20 oz. magnet structures
give these woofers extra power
handling capabilities and high
efficiency. While the Flexairfoam
suspension affords low distortion
from 35 to 1,000 Hz.

Enter No. 11 on Reader Service Card

Two 6"x9" 20 oz.
woofers

The control unit.

It contains two independent
midrange and tweeter level con-
trols for each channel.

So not only do the Jensen
Separates deliver all of your music,
they also give you the final con-
trol over it.

Ideal for bi-amplification.
The Separates are perfectly
suited for a bi-amplified car
stereo system. The
woofers would then
receive only the
bass signals from
one amp. While the
tweeters and mid-
ranges receive the high
frequency signals from

another amp.

It gives the sys-
tem much better
power distribution
for higher power

levels, clearer music and less
distortion.

Their time has come.

Experience the Jensen Sepa-
rates. And discover how very
together music in your car can be.

JENSEN

SOUND LABORATORIES
AN ESMARK COMPANY



MeIntosh

“A Technological
Masterpiece...”

Mclntosh C 32

“More Than a Preamplifier”

Mclntosh has received peerless ac-
claim from prominent product
testing laboratories and outstand-
ing international recognition! You
can learn why the “more than a
preamplifier” C 32 has been
selected for these unique honors.

Send us your name and address
and we'll send you the complete
product reviews and data on alt
Mcintosh products, copies of the
international awards, and a North
American FM directory. You will
understand why Mcintosh product
research and development always
has the appearance and tech-
nological look to the future.

Keep-up to date.
Send now - - -

Mclntosh Laboratory Inc.
Box 96 East Side Station
Binghamton, NY 13904

Name .

Address

City State_ Zip_
If you are in a hurry for your catalog please
send the coupon *y Mcintosh. For non-rush
service send the Reader Service Card to the
magazine.
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Tape Clubbing
Dear Editor:

For many years | have enjoyed your
very fine Audio magazine and am sure
that a number of your readers would
like to know that there is such a thing
as a tape club still around, and has
been ever since 1955.

We are not as big in size of member-
ship as we have been in years past, but
we have grown recently. Currently we
have a membership of approximately
600 people, both blind and sighted.

Membership dues are $5.00 annual-
ly, and each member receives four
quarterly magazines a year, plus a
directory of members. If the member is
blind, the dues are only $2.00 a year;
instead of receiving the print edition
of our publication, they receive the
contents read on a cassette tape.

If anyone has questions about our
club, please do not hesitate to write
me and | will be glad to supply the
answers.

Howard W. McClelland
Assistant Secretary

The Voicespondence Club
173 Highland Estates R2
Kutztown, Penna. 19530

Too Many Mikes
Spoil the O.R.T.F.
Dear Editor:

Your July issue contains a letter from
Lewis Smith, who speaks of making re-
cordings using the O.R.T.F. mike con-
figuration. However, he mentions use
of three mikes. While | do not doubt
the excellence of his results, the
O.R.T.F. method specifies only two
mikes.

On the subject of coincident micro-
phone techniques, Charles Repka’s ar-
ticle (November, 1978) examines the
M-S system and includes diagrams for
the necessary matrix. Thoughtful read-
ers will realize such matrixing can be
carried out using any high-quality au-
dio mixer and one out-of-phase patch
cord. Very briefly, the M signal (cen-

Errata

In the January, 1980 Equipment
Directory Addenda, the price of Dyna-
co’s Model A-350 loudspeakers was
listed incorrectly. The cost of these
speakers is $780.00 per pair.

ter) is assigned to both left and right
equally. The S signal (sides) is also split
and assigned equally to left and right,
but with the phase reversed in one
side. When combined with the M sig-
nal in a stereo mix, the S signal thus
provides a sum to one side and a dif-
ference to the other. The amount of $
added determines the width of the
stereo image.

Doug Pomeroy

Brooklyn, N.Y.

Facing the Music
Dear Editor:

I was thoroughly amused by Edward
Tatnall Canby’s fanciful and imagina-
tive version of Mr. David Hagan’s and
my recording session of the Max Bruch
Concerto for Two Pianos. In the No-
vember, 1979, issue he describes us as
... physically mild looking, with
round amiable faces and close, fong
hair, near-double chins,” vs. the Berlin
Symphony whose members “‘cringe
every time demoralized, they
hang back, they play sloppily.”

My mother would be so proud; |
have terrified 80 Germans playing in
precision!

This is also the first time | have ever
had my physical appearance reviewed
in a music magazine. It is only fair that
| get a second chance (see photo).

Martin Berkofsky
Paris, France
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DOLBY HEADROOM EXTENSION:
A Significant Advance in Cassette Recording

At higher frequencies, with even the

both bias and equalization pre-emphasis

best tape formulations, there are two - TAPE DOLBV DOLBY are momentarily lowered to increase
major problems in cassette recording. "R HX NR the tape’s high-frequency headroom far
The most familiar is hiss, background e . beyond the normal limit. Information
noise which is particularly annoying at e ON ON about the high-frequency content of the

higher frequencies. The other is tape %
saturation, the inability of tape to capture
high frequencies at high levels. You
may have noticed tape saturation as the
dulling of highs on percussion, brass
instruments, or other program material
rich in high frequencies, as well as

the distortion of closely-miked

sibilant voices.

I'L

FIGURE 1. Pink noise recorded with and without Dolby HX onalow-cost iron
oxide casselte tape, at an average tevel of —10dB (referred to Dolby level).

—20

For years Dolby B-type noise reduction has been an
effective treatment for tape hiss as a serious problem in cassette
recording. Now a new development from Dolby Laboratories
significantly reduces high-frequency tape saturation as well.

Dolby HX

Dolby headroom extension, or Dolby HX for short, is new
circuitry which works in conjunction with Dolby noise reduc-
tion in a recorder to improve significantly the usable dynamic
range of any tape, particularly at high frequencies. As you
can seefrom Figure 1, Dolby HX permits recording information
at 10 kHz and above at a level on the order of 10 dB higher
than is currently possible. In addition, as shown in Figure 2,
there is a substantial reduction of the severe IM distortion
that results when tape saturates. And finally, Dolby HX also
optimizes performance at low and middle frequencies for
minimum distortion, modulation noise, and drop-out effects.

How Dolby HX works

Dolby HX works by automatically varying a recorder’s bias
level in response to the changing high-frequency content of
the music being recorded. At the same time, the recording
equalization is automatically modified to prevent any change
in frequency response. Therefore at each moment, Dolby
HX provides just the right bias and equalization to optimize
tape performance for the music, unlike the fixed bias and
equalization of conventional decks which must compromise
tape performance at least part of the time.

Much of the time on most music, the bias with Dolby
HX is relatively high for best performance at low and mid
frequencies. But when unusually high-level high frequencies
of the type which would cause tape saturation come along,

*Dolby HX is sufficiently complex to require engineering a deck from the outset
for it. it is not practical to add it to an existing model

music is derived from the recorder's
Dolby noise reduction circuits, which
are already programmed to scan the
music in precisely the way required by
Dolby HX*

What Dolby HX

means to cassette recording

Dolby HX makes it possible to make
more accurate recordings of difficult
program material, and to make accurate recordings more
easily. The improvement is realized on any tape type for which
the recorder is set up, so that less-costly iron oxide tapes
perform like the more exotic formulations, and the more exotic
formulations are further improved.

Just as important, the improvement Dolby HX provides
is inherent in the recording process, so No special playback
processor beyond normal Dolby noise reduction is required.
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FIGURE 2. As well as increasing high frequency output, Dolby HX reduces
IM distortion {The curves were obtained by first recording pink noise
through a ¥%-octave filter centered at 12.5 kHz to simulate a musical signal
such as a cymbal crash. The results were then played back and charted
by a sweeping spectrum analyzer.)

The difference will be heard when playing the tape on any
deck. All decks equipped with Dolby noise reduction, and all
Dolby encoded cassette recordings, will continue to be fully
compatible with each other.

New cassette deck models incorporating both Dolby HX
and Dolby noise reduction are onthe way; watch for them over
the next few months at your hi-fi dealer's. In the meantime,
if you would like a complete technical description of how this
new development works, please write us at the address below.

DOLBY LABORATORIES LICENSING CORP, 731 Sansome Street,
San Francisco CA 94111, Telephone (415) 392-0300. Telex 34409.

Dolby and the double-D symbol are DG D II ®

trademarks of Dolby Laboratories
§79/2237
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Leigh Instruments
Loudspeaker

The Leigh ECD is an egg-shaped
acoustic suspension speaker that may
be either hung from a wall bracket,
suspended on the ceiling, or attached
to a floor stand. Curved cabinet walls
were used to eliminate diffractioh
problems and to reduce coloration
caused by panel resonance. Two low-
frequency equalization contours per-
mit placement of the ECD close to or
away from walls. The drivers are a 6%-
in. woofer and 1-in. soft dome tweeter,
both with separate automatic protec-
tion. Frequency response is 45 Hz to 22
kHz, *3 dB, with a crossover frequen-
cy at 2 kHz. The oak-finished speaker
is 15%2 in. tall with an 11%-in. diameter,
and it weighs approximately 10 Ibs.
Price: $425.00 per pair with 3 mounting
systems.

Enter No. 100 on Reader Service Card

Electro-Voice
Microphone

Model DO56 is a shock-mounted
omnidirectional mike intended for
hand-held broadcast and sound rein-
forcement applications. Its main
acoustic cavity and the diaphragm/
voice coil assembly are isolated, as an
integral unit, from the case. This pre-
vents capsule/case collisions and
achieves isolation from handling and
mike cable vibration noises. Frequency
response extends to 18 kHz, and a
slight emphasis in the 2 to 12 kHz
range can enhance vocal qualities.
Low frequency noise interference is re-
duced by the slow roll-off that occurs
below 200 Hz, and "“P-popping” pro-
tection is provided by a blast filter. The
mike’s case is of steel and aluminum,

and its grille screen resists dent-_*

ing. Price: $100.00. o

Enter No. 101 on
Reader Service Card -~

Kenwood Tuner

Model KT-917 FM-stereo tuner in-
corporates a digital pulse-count detec-
tor for demodulation of the FM signal
that is both theoretically and practical-
ly linear. The improvements are noted
in distortion figures, specified at 0.05
percent in mono from 50 Hz to 10 kHz
at wideband, and in the 90-dB(mono)
and 84-dB (sterea) signal-to-noise ra-
tios. Stereo separation, claimed to be
50 dB at wideband from 50 Hz to 10
kHz and 60 dB at 1 kHz, is achieved
through a sample-and-hold MPX pro-
cess in which pulse waveform peaks
are sampled, held in a capacitor unit
until the next peak from the PLL circuit
occurs, and then averaged and adjust-
ed up or down. Tuning accuracy is af-
forded by a “Distortion Detection
Loop” circuit that automatically locks
in on a station and lights up at its
point of minimum distortion. Price:
$1,000.00.

Enter No. 102 on Reader Service Card

Spies Laboratories
Spectrum Analyzer

Model SA-91 spectrum analyzer may
be used with any equalizer and fea-
tures a single voltage-controlled filter
that sweeps over the audio spectrum
to obtain 1/9-octave resolution in 91
bands over a 20 Hz to 20 kHz range.
The unit provides a composite video
output for the display and will drive a
television (with an r.f. modulator) or a
video monitor. Microphone and line
inputs are also offered. Price:
$1,195.00.
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David Hafler Co.
Pre-Preamplifier

Model DH-102 pre-preamp for mov-
ing-coil cartridges can be built into the
Hafler DH-101, its primary application,
in less than an hour. It may also be
adapted to other preamplifiers which
provide 30 mA of well-filtered 18 V
of d.c. An external switch permits se-
lection of either 20 or 34 dB of gain to
accommodate various moving-coil car-
tridges. The DH-102 can handle peak
signals with a 500 percent margin in
high frequencies, and 10 times that in
the mid-band range. Ultrasonic IM dis-
tortion is reduced to unmeasurable
levels. Price: $74.95.

Enter No. 104 on Reader Service Card
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Audio Control Equalizer

Model C-22 is a 10-band equalizer
with an 18-dB per octave Tchebychev-
type subsonic filter and bass summing
circuits. The filter is designed to elimi-
nate the boost of subsonic noise that
occurs when low frequencies are in-
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creased, while the summing circuit
“monos” bass for improved clarity and
rumble reduction at frequencies not
used psychoacoustically for stereo im-
aging. THD is less than 0.04 percent at
20 Hz to 20 kHz. Price: $229.00.

Enter No. 105 on Reader Service Card
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Multi-Speed Deck

Model B77 open-reel tape deck is
now available in four different speed
configurations: 15/16 & 17, 1% & 3%,
3% & 7%, or 7%2 & 15 ips. Offered in
both half-track and quarter-track for-
mats, the B77 may also be ordered
with an A-V head option which can
record slide sync pulses. The versatile
input-switching system allows selec-
tion of low- or high-impedance mikes
and preamplified AUX or Radio sourc-
es; mono inputs can be recorded from
either or both sources onto one or two
tracks. Claimed wow and flutter is less
than 0.08 percent at 7% ips, while re-
sponse is from 30 Hz to 20 kHz, +2,-3
dB, with S/N of -67 dB in half-track
mode. Price: $1,499.00.

Enter No. 106 on Reader Service Card
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Mitsubishi has put big
audio performance into a se-
ries of precise little packages.

Microcomponents.

Stereo components that
are compact. But can hardly
be called compacts.

They have the same high-
performance characteristics
as our regular size compo-
nents. They have to. Theyre
Mitsubishi.

The Micro FM tuner, for
one. It’s the teeniest tuner in
the world. A mere 1058"x
234"x 934" big. However, few
tuners can measure up to its
standards. It has, among other

things, a quartz-PLL synthe-
sizer tuning system so sophis-
ticated that it has absolutely
no drift. Zilch.

We were no less frugal
with features on our Micro
Cassette Deck. It has an Auto-
matic Spacing Pause System,
Dual Capstan Drive, Sepa-
rate 3-way Bias and Equaliza-
tion Feather Touch Controls
and of course, Dolby: Yet mea-
sures only 1098"x 514" 938"

For power, the Micro
Amp is unbeatable at this size.
The little “direct coupled”
powerhouse puts out 70 watts
per channel Total harmonic
distortion is only 0.01%. For
30 watts per channel, it's an
infinitesimal 0.004%.

Our Micro Preamp is
made to complement the

¢

amp. And faithfully conduct
any signal source that goes
through it. It has a built-in
moving-coil head amplifier.
With a signal-to-noise ratio of
77dB even for 100V input
and 0.005% THD, it obvi-
ously does the job better than
components twice its size.

Small wonder the final
touch was to finish them with
Champagne Gold face plates.

The new Mitsubishi
microcomponents.

Now bigger isn't better.
Only bigger.

KX MITSUBISHI

AUDIO SYSTEMS

Mitsubishi’s Microcomponents. Micro FM Tuner, M-FOL. Micro Cassette Deck, M-TOL. Micro Amp, M-AO!L. Micro Preamp, M-PO!. For the name of your nearest dealer,
please call (800) 621-5199 (in Illinois, (800) 972-5855). For more information write Melco Sales, Inc., Depr. 40, 3010 East Victoria Street, Compton,
California 90221. In Canada, contact: Melco Sales Canada, Markham, Ontario. *Dolby is a registered trademark of Dolby Laboratories.
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On Current Record e
Technology and &
Music Systems

Of the Future

The second in a series
of interviews with the

audio industry’s
innovators and
thinkers.

I R e e a, L e s e

Gary Stock

If you've listened to a Linda
Ronstadt, Barbra Streisand, or Neil
Diamond album lately, you have been
hearing the work of Doug Sax without
knowing it. As the mastering engineer
on all of the recent albums of these
performers, he is responsible for
transforming the studio master tape
into the metal molds that will be used
to press every copy of the record. His
custom mastering company, The
Mastering Lab, is one of the most
respected in the nation.

Sax is much better known, however,
for having revived, in conjunction with
his friend Lincoln Mayorga, the
concept of the direct-to-disc record.
Sax and Mayorga made the first
experimental direct-disc recording in
1961 (at 78 rpm, by the way), and
brought the concept to the
marketplace in 1968 with their
Sheffield Labs disc “Lincoln Mayorga
and Distinguished Colleagues,” the
first commercially released direct-disc

album and a milestone in recording
technology. Mint copies are currently
valued at $500 to $1,500. Sheffield has
now released more than a dozen
direct-to-disc recordings
encompassing a broad range of
musical tastes and ensemble sizes, and
the company remains active in
research into microphone design and
disc-cutting technology. In our
conversations with him, Sax held out
two intriguing possibilities: Dbx
encoded direct-to-disc recordings
from Sheffield and an innovative
cutting method, using copper rather
than acetate master discs, with the
potential to provide a 90-dB dynamic
range and more from conventional
analog LP records.

Late last year, Contributing Editor
Gary Stock talked with Sax whose
colorful, folksy, and certain-to-be-
controversial comments on present-
day record technology and audio’s
future follow.

Audio: One of the questions which
comes to mind immediately when
discussing the technology of making
phonograph records is the question of
the ultimate capabilities of the LP
record. You are very much in a
position to know what the limits of
that technology are. How much in the
way of dynamic range, for instance,
can be put on a conventionai
phonograph record?

Sax: To begin with, there are two
different statements on this point that
are often confused. One is signal-to-
noise ratio, and the other is dynamic
range. A record made from a well-cut
lacquer, well processed on excellent
vinyl, would probably, in a static
measurement of noise below a
standard 5-centimeter cutting level,
give you a signal-to-noise ratio
something in the range of 65 dB, or
maybe even a bit better. But that is
only the noise compared to the
standard cutting level. On several of



the Sheffield Lab records and on other
recordings, one can find peak values
above that cutting level of more than
16 dB. They are on the record and
retrievable by many of the better
phono cartridges available. That gives
us a total of 65 plus 16, for a total
dynamic range of 81 dB or so. That is
the true dynamic capability of at least
a few of the LPs being produced
today.

With indifferent plastic or
indifferent processing, however, that
65-dB signal-to-noise ratio can very
quickly go to 55 dB, thus reducing the
dynamic range by 10 dB as well.
Audio: Where does most of the noise
creep in, during the metal processing
stages?

Sax: It's difficult to ascertain, since the
metal mother never plays as quietly
during tests as a vinyl pressing will.
One big factor in recent years, though,
is that the master lacquers on which a
disc is cut are not nearly as good as
they were five years ago. I've done
tests on old lacquers where the signal-
to-noise ratio versus a reference
cutting level was 75 dB, and RCA did
some experiments in the old days that
indicated a 90-dB ultimate signal-to-
noise ratio for the master lacquer itself.
Now | find that it is possible to get
much poorer lacquers, lacquers that
are in fact audibly noisy, which was
unheard of a few years ago.

One of the problems in record
production is that when you generate
noise in the lacquer, or indeed in any
stage, it never goes away. If you pick
some up in the lacquer, some in metal
mothers and stampers of indifferent
quality, some in the form of tape hiss
from the master tape, and another
type of noise from the vinyl itself, the
public gets to listen to all four of those
noises. None of them masks one
another, although I’d like to say they
do. All of them come through.

Audio: Setting aside for a moment
questions about the various proposed
revisions to the RIAA equalization
curve for records, how high and how
fow can a record go, in terms of
ultimate frequency range?

Sax: The cutting lathe is capable of
putting a signal on the master disc that
is flat from 8 Hz, in the case of the
Neumann lathe, up to 25 kHz;
incidentally, the low-frequency
response from a disc is one area in
which the disc can far exceed an
analog tape recorder, in terms of
linearity. When measuring tape
machines, as you go down in
frequency there are always a couple of
irregularities — head bumps, they're
called — below which the response
drops off to nothing. But all of the
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“Any cutting
system can easily
exceed the tracking
abilities of any
cartridge made.”

disc-cutting systems | know enjoy flat
response down to extremely low
frequencies. Remember that we are
talking about a magnet structure and a
stylus in the cutting system, and they
can move very slowly as well as very
fast.

Audio: What are the maximum lateral
velocities that one will encounteron a
record? How much level can be put on
the disc? This, of course, relates not
only to the cartridge’s responsibility in
tracking the groove, but also to how
high the phono overload capability of
the phono preamplifier must be.

Sax: I'm afraid | can’t give you as
simple an answer for that question. |
will state this: Any cutting system |
know of can easily exceed, both in the
midrange and in the bass, the tracking
abilities of any cartridge ever made.
We can lay down much higher levels
than we can pick up, as it were. There
is an excellent analogy. If you talk
about driving a car at a fixed speed
down a road, and that road has
increasingly tighter curves, there will
come a point at which the car cannot
traverse that road, assuming it
maintains a constant speed. It will
finally go out of control. The answer to
your question, then, is simple. You can
easily exceed your purpose in cutting a
record at much higher levels than can
possibly be tracked. Remember that
the intent is that the majority of
people with good systems should be
able to play the record and get music
from it. Exceed the limits, and you may
be making a worse product, rather
than a better one.

Audio: How about stereo separation?
How much can the contemporary LP
record achieve in that regard?

Sax: Well, again we have a situation
where the abilities of the cutting lathe
exceed anything that you could
retrieve with the finest phono
cartridge available. Stereo separation
of more than 35 dB at 15 kHz has been
measured using optical techniques,
although you can’t measure it directly
with any cartridge. At least |'ve never
heard of a cartridge with 35 dB of
separation at that frequency.

Audio: So again we are talking about
limits imposed by the playback
equipment rather than the record. Are
any of these limits significantly
alterable, though, by any special
recording or mastering technique,
such as half-speed mastering or
45-rpm playing speed?

Sax: Half-speed mastering has much in
theory going for it. The cutter’s ability
to get better separation, for instance,
would be even further increased,
although as we’ve discussed, the
cutter’s ability exceeds that of the
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The SnellType A

Flat power response
and flat early arrival re-
sponse

® Freedom from room
boundary interference
effects

® Near total elimination of
diffraction delayed
signals

® Correct reconstruction
of spatial information
through frequency-con-
stant ratio of early
arrival and reverberant
sounds

® Optional bi-amplifcation
with Snell Acoustics
Electronic Crossover

® Extremely wide dynamic
range

The Snell Acoustics Type
A Loudspeaker is designed
for convenient placement
neararearorside wallso as
to control room boundary
reflections and augment
bass performance. Individ-
ual tuning of crossovers to
drivers in each speaker, to-
gether with exhaustive test-
ing including listening com-
parisons with our reference
Type A result in closer
quality/performance toler-
ances than are obtainable
through large scale assem-
bly line production.

The theoretical benefits
of the 5 year development of
the Type A can be examined
in more detail by requesting
our brochure, or experi-
enced directly by an audi-
tion at one of our dealers.

B Snell Acoustics

10 Prince Place, Newburyport, MA
01950 617-462-3194

Distriputed in Canada by Esoteric Audio Systems, Milliken, Ontario

SNELL ACOUSTICS

Enter No. 32 on Reader Service Card

cartridge at either full or half speed.
But my feeling on the question of
significantly expanding those limits by
some special technique is no, | cannot
see it making that much difference.
Audio: Well, if we flip the question
over, do you see anything that could
be done on the playback side of
things—in the cartridges, the
tonearms, or the turntables, that
would significantly expand the LP’s
sonic capabilities? New tip shapes, or
radial-tracking arms, or other new
hardware?

Sax: Actually, | am constantly amazed,
because the one area in high fidelity
that seems to have had a linear
progression of advancements, without
backtracking, is the phono cartridge.
There are many cartridges today that
retrieve, as far as I’'m concerned, even
the difficult musical information on
the record incredibly well. I've never
heard anyone say “That sounds good
but if | take out my 15-year-old
cartridge it will really sound better,”
although people do say “If | take out
my old tube amplifier, it will sound
better” all the time.

Audio: But if someone handed you an
immense sum of money and asked
you to do something to improve
record playback technology, is there
anything new that you would
undertake? Any principle that has
been overlooked or that you see as
having great promise?

Sax: Perhaps a system with no record

| contact, optically read; but other than

that, no. | don’t sit and think in my
heart of hearts “If | could only do this
or that the sound would really get
good.” From the standpoint of
playback systems, I'm at the other pole
in my thinking. I’'m amazed at what
they do.

Audio: How about some electronic
technique, like the dbx encoded disc
approach, which uses a linear
compression/expansion arrangement?
Sax: | find the dbx system a very
provocative one. It promises an ideal
that has not existed up to now—under
good conditions, a virtually noiseless
record. Properly used, it permits you to
retrieve more clean information, with
good dynamic range, and less noise.
Audio: Is Sheffield interested as a
corporate entity in the dbx system?
Sax: As a matter of fact, yes. Right now
our involvement with it is in the
experimental stage. But, from my
viewpoint as a manufacturer, | feel
very tempted to take one of the four
cutting lathes we have at Sheffield,
sacrifice the 100,000 or so conventional
discs that could be made from a
direct-to-disc recording on it, and use
it to make a direct disc with the dbx

system. | would still, of course, have
the masters from the other three lathes
in conventional form.

Audio: You’ve gone on record in the
past as having reservations about
current digital recordings and
recorders. What do you find wrong
with digital, and what can be done to
correct the problems?

Sax: Digital’s virtues are instantly
obvious, but its faults are much more
subtle. Looking down the road, |
believe that it is only a matter of time
and effort before its problems are
going to be fixed, but | consider them,
at least in all of the extant digital
recorders, fairly severe problems in
terms of their effect on the musical
energy. Many very fine minds, people
who are not wrapped up in the
manufacture of an existing digital
recorder, say that the sampling rate is
one crucial issue, and that it must be
at least doubled. (Editor's Note: The
sampling rate of a digital recorder
defines the number of times per
second the recorder measures and
stores the level of the musical signal.
In most contemporary recorders, the
sampling rate, which is controlled by
an internal “clock,” is set at 44 to 50
kHz.)

Audio: Why will doubling the
sampling rate be necessary?

Sax: Because of the severe phase shift
caused by the recorder’s steep high-
cut filters, for one, which are related to
the choice of sampling rate, and
because the recorder only looks at a
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NOW THAT YOU'VE GOT THE
COMPONENTS YOU WANT...

A SCOTCH "CASSETTE IS THE ONE Master I11® (FeCr) will give you outstanding
COMPONENT THAT LETS YOU GETIT clarity for any recording, plus a high-end brilliance
ALL OUT OF YOUR SYSTEM. that delivers truly remarkable
There isn't another sound on your car stereo.
e y AT o ———_. Every tape in the Scotch
cassette made that can Scotch ’*\ line is made with the

give you better
sound than Scotch.
Rich, true, pure
sound. The
best vour
stereo can
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other compo-
nents, to give
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deliver.

Take performance
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example. Three SCOTCH
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settes with three THE ULTIMATE
different COMPONENT.

When Metafine
metal particle tape
was introduced, it
was so advanced most
decks couldn’t record
on it. Now, metal-
compatible decks are
available and Metafine is

oxide formula-
tions designed to
bring out the
best in the type of
music you record.

If vou record music
at high sound levels,
like rock, choose Master I®

for normal bias. It gives you m stretching cassette recording almost
the volume level you want without N UL ey to the limits of the audible range.
the distortion some low noise NO TAPE COMES
tapes can induce. CLOSERTOTHE TRUTH

Master 11® for chrome bias is THAN SCOTCH.

More than 30 years of research,
technology and innovation go into
each of our cassettes. What comes
out is the truth. No more. No less.

ideal for classical or mood music.
Sensitive and quiet, it can record
the softest passages without
interfering tape hiss.

SCOTCHRECORDING TAPE. THE TRUTH COMES OUT.
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& fact:

five new Shure Cartridges
feature the technological
breakthroughs of the V15

Type IV

the
M97
EralV
Series
phono
cartridges

Shure has written a new chapter in
the history of affordable hi-fi by
making the space-age technologi-
cal breakthroughs of the incompa-
rable V15 Type IV available in a
complete line of high-perform-
ance, moderately-priced car-
tridges: the M97 Era IV Series
Phono Cartridges, available with
five different interchangeable sty-
lus configurations to fit every sys-
tem and every budget.

il
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W which simultaneously
: overcomes record-warp
caused problems, provides
electrostatic neutralization of the
record surface, and effectively
removes dust and lint from the record.

T

Dynamic
Stabilizer—

SIDE-GUARD, which 2
responds to side thrusts N\
on the stylus by / N\
withdrawing the «m,
entire stylus shank L\\\\"{.

’ o/
and tip safely into \5/_;5/,’

the stylus housing
And, the unique

before it
can bend
telescoped stylus
assembly which
results in lower effective
stylus mass and dramatically
improved trackability.
There is even an M97 cartridge that offers the
fow distortion Hyperelliptical stylus!
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NEW! M97 Series Era IV Phono Car-
tridges. . .Five new invitations to the new
era in hi-fi.

S SHURE

Shure Brothers Inc., International Sales
222 Hartrey Ave., Evanston, iL 60204
Manufacturers of high fidelity components
microphones, sound systems and retated circuitry.

in Germany: Ing. Karl A Marzik,
GmbH, Frankiurter Allee 19-21

6236 Eschborn/Ts., West German

Tel. 06196/43051-52, Telex 410305,
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piece of the high-frequency tone, not
all of it. [t’s interesting to note that
Ampex, which is now making a digital
preview system for disc cutters, is
offering it in two forms—with a 50-
kHz sampling rate and a 100-kHz
sampling rate. The 100 kHz sounds

better.
Audio: So the sampling rate of the

recorders should go up, and the anti-
aliasing filters must be changed. What
audible effects do the drawbacks of
the present recorders have?

Sax: | can’t give you a detailed answer.
If | hear something that sounds bad, |
know that it sounds bad. Overall, |
perceive on everything I've heard
digital, things that are unnatural,
things that are not there in real sound

to become available to the public.
One, which already exists, is a
combined video recorder/digital
processor that allows you to record
digitally, play prerecorded tapes, or
use it for recording television
programs. |t is very central in that
regard.

Most of the electronics companies
that have large production volume
have some sort of video-disc system,
and any of these can rather easily be
converted to digital audio use. Among
those discs | find the Philips Compact
Disc a very viable animal, in terms of
size, in terms of Philips’ commercial
clout and coverage. They have the
muscle to put the idea out, and | think
it's going to be a really potent product.

““Many of the speakers | see
today wouldn’t be helped by even
a 2,000-watt amplifier because most
cannot handle any substantial amount
of power on top of their inefficiency.”
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I've found that when people talk
about the faults of digital they say
“Maybe it’s factor X or maybe it's
factor Y that I’'m hearing,” trying to
come up with some explanation for
their dissatisfaction, but their
discontent with the sound precedes
any technical understanding or
opinion on it.

Digital recording right now is in
exactly the same position as solid state
was in 1958, when it first came out.
There were immediate virtues, there
was more power than ever before in a
package a fraction of the size, but in
the 20 years we have come from those
first solid-state amplifiers, we have
made enormous improvements. In the
beginning, there were problems with
solid state that brought new terms into
the nomenclature, terms like crossover
distortion and then later slew-rate
limiting. The same is true of digital
now, as we look for new terms and
concepts to describe its sonic
limitations. | am very enamored of
digital recording’s virtues, and | know
the problems will be corrected. There
is too much promise for them not to
be corrected.

Audio: Turning more toward your view
of audio’s future, what would you like
to see in a musical storage medium for
the home? In other words, what
should the gizmo that we put our
music on look like?

Sax: | see several formats that | expect

Audio: So you prefer separate audio
and video players, and the smallsize
of the Philips approach?

Sax: No. That | don’t. What I like is the
notion of something in a price range,
of a size, that has broad appeal. The
Philips player will be very price
competitive, with digital’s total
absence of noise, and very space
conserving in terms of both player and
record collection. Philips, from the
commercial standpoint, also has the
labels — Deutsche Grammophon,
Philips, Polydor, and American RSO —
to make the catalog enticing. And
they’re all right in Philips’ pocket, so to
speak, with no need for licensing
agreements. One other thing | see in
the future, though, is a noise-encoded
vinyl analog disc, like the dbx system
we have discussed.

Audio: In the long term? Or just as an
interim device?

Sax: Well, for the next 10 years at least,
the main way you're going to buy your
music is on a phonograph record,
period. There are 500 million reasons
why — and that is the estimated
number of good-quality phonographs
in the Western world and in Japan. It's
fun to talk about the blue-sky distant
future, but the fact of the matter is
that digital discs will not be the
dominant musical medium for at least
10 years.

Audio: Returning to our blue-sky
discussion for a moment, though,
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fact:

a Shure stylus
isa sound
investment

A new stylus (needle) can actually save you
money. Even a precision crafted diamond
stylus eventually wears out, and a worn or
broken stylus tip can damage your records
in a single play! Protect your records by
checking your stylus at least once a year.
Your Shure dealer can inspect it, and if
necessary, replace your stylus with a
Genuine Shure replacement stylus that will
bring your cartridge right back to its
original specifications.
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W Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204

In Canada: A. C. Simmonds & Sons Limited Outside the U.S. or Canada, write to Shure Brothers Inc.. Attn: Dept. J6 for information on your local Shure distributor.
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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would you care to comment on the
characteristics of the music system we
will be using in 25 years? Will it be a
combined audio and video sort of
thing?

Sax: Long range, | do see audio and
video systems combined into a single
grouping. We are going to take the
broiler, and the grill, and the oven,
and the range top and put them
together, and call it a “stove.” It’s
going to take a number of
improvements in each of the elements.
One thing that comes to mind
immediately is the need for better

television sound, and stereo audio for
television. | have read that RCA is
introducing a video disc next January,
by the way, and that it will be mono,
and not terribly healthy mono at that.
That's headed backwards, and |
believe it is a horrendous mistake.
Audio: On that same general subject,
what do you think about the number
of channels future music systems will
have, and about the techniques that
will be used to recapture the
ambience and acoustic setting of the
original performance? Do you see a
return to four-channel, for instance?

So-

Quality Music, Quality Pressings, Quality Sound

Nartitus Hal-Speed Mastered Series

Nautilus Recordings announces the second of its
Half-Speed Master Series. These high quality discs are
produced from the original master tapes, mastered at
half-speed to insure maximum fidelity and then pressed on
100% virgin vinyl to bring you all the music.

Available now: Dreamboat Annie (Heart). Coming soon:
Half-Speed Master Series — America, Pablo Cruise, Joan
Baez, Seals & Crofts, Loggins & Messina, Blood Sweat &
Direct Disc LP— John Klemmer;

Tears, Joni Mitchel;
Digital LP— Tim Weisberg.

Expect more from Nautilus Recordings.

Pismo Beach, CA 93449
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Dealer Inquiries invited

TemuRyi0q

Nautilus Recordings
761 Shell Beach Rd.

[805) 773-1848
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Sax: In a word, no.

Audio: What direction, then?
Widespread use of the kind of
ambience synthesis systems that are
popular today?

Sax: Yes, whether it is something
recorded on the disc or something that
you add on to your system, it will be
some sort of addition to the sound of
the front speakers. In my opinion,
something synthesized from the two-
channel recorded signal rather than
anything that would need encoding
and decoding.

Audio: What else will the system of
the future have?

Sax: One area that | feel needs
considerable improvement, where
modern equipment has in some senses
gone backwards, is in the ultimate
dynamic capability of the speaker/
amplifier combination. The advent of
dynamic digital and direct-to-disc
recordings has given the whole
concept a push. The people who
produce audiophile records have been
striving for greater dynamic range, but
frequently that range is well beyond
the loudness capabilities of the
extremely inefficient speakers in use
today. In effect, the records are being
limited by the playback equipment,
and the loudest third of the recording
is not being heard realistically.

Audio: So the systems of the future
will have to have either much more
powertul amplifiers or much more
efficient speakers, correct?

Sax: Yes, but many of the speakers |
see today wouldn’t be helped by even
a 2,000-watt amplifier because most of
them cannot handle any substantial
amount of power on top of their
inefficiency!

Audio: They have a narrow dynamic
window, then.

Sax: They are the limiting factor in
many systems today. | hear records I've
made played on these systems, and
the openness of the quiet passages is
there, but the dynamic portions are
total chaos. The phono cartridge is
performing well, the preamplifier is
having no trouble at all; it's the tail
end of the system — the amplifier and
speakers — that is in permanent
strangulation.

I've heard a number of large, hand-
built speaker systems made by serious
individuals, professionals, in their
homes, and they sound remarkable,
not so much because they play louder,
but rather because they can play at the
same average levels and still have the
ability to reproduce the peaks without
strain. When one of these becomes
available, home music systems may
then be able to realize for the first
time what is truly on the disc. 4
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Car Stereo Was Never
Like This!
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ADS, the ccmpany that revolutiorized mc-
bile high fidelity with the worlc’s first s:udic-
guaity mini-spea<ers, now brings you the
most sophisiicated audio components de-
signed for autometive use. The ADS Pawer
Plate 100 -amplfier and the ADS 30Ci
speaker sysem deliver a level of perform-
ance rever before attainable in a permsa
nently install2d cer stereo system.

. Incarporating-state-of-the-art audic and digi-
tal fechnology, the new ADS Power Platz
10C amplifier delivers 50 watts per char-
nel* of clean, undistorted power. And it
does so not only with “'ideal’’ resistive loads,
in the |aboretory out also with real speakers
under actuel use conditions. Its protection
circlits are foolproof, yet they -ever ir-
terfere with the music. Measuting only
11946 x 12% x 6 inches, the Power Plat2
can be mounted under seats, inside trunks
or just about anyplace without sacrificing
precious space.

The 300i is the fist flush-mounting autcma-
tive speaker with high sound pressure level
capability and ADS' world-famous musical
accuracy. Cesigned specifically for door,
panel or reer deck mounting, the efficient
ADS 300i produces satisfying sound levels
even with low-powered car radio emplifiers.
Its 5% * extra-long-excursion woofer and 17
acoustic suspersion soft-dome tweeter,

ADS
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FarTTEal

revertreless, Fandle tremendous amounts
of power erd can accurately reproduce mu-
sic at ear-shatter n¢ levels. Thanks to some
clever engneerirg, the 300i's comrpact
chassis rejuires a mounting area only 5% x
8% inches. The entire system maounts
through a s:ngle Fole 4 %-5 inches in ciam-
eter and protrudes just over 1 inch from the
mounting surface. **

At $299.3D+«** for the Power Plate 100
amplifiar and $117.50*** each for the
300i spsdkers, the uliimate automotive
high-fideli-y system is not inexpensive. Bt
when vou consid=r that no other combina-
sicn can match their musical accuracy,
power, compac:ness, ease of installation
and durabdity, you'll ag-ee that the ADS
Power Pezte 100 ambolifier and 300i
speaker o’f2r merz dollar-for-dollar per‘orm-
ance than eny otae- car szereo system avail-
able today.

For more infcrmation, write ADS, Dept.
AU12, or call 1-800-824-7888 (California
1-800-852-7777) toll free and ask for Oper-
ator 433. Qr better ye-, visit your ADS
dealer socr, and et him show you what au-
1-:>moti\'? Fi-fi should be like.

*ai 4 ohme, 20-20.0C0 Hz with less than 0.08%
THD *=1% mch clearance required below mo.nting
surface = * *suggested retaibprices

Where technolcgy serves music

Analog & Digital Systems, Inc., Cne Progress Way, Wilmington, M4 018371617) 6685100
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Fig. 9 — Simplified transistor model.
Note that g, and thus C ., are
proportional to collector current.

discharge the capacitor by about 60 mV (as dictated by the
exponential Ic vs. Vi transistor law). Although this voltage
seems small, we must realize that the capacitance is on the
order of microfarads when the transistor current is on the
order of amperes for typical power transistor fis in the range
of 1 to 4 MHz. It can be shown that if we try to turn off the
transistor by pulling a constant current out of the base, the
collector current of the transistor will decrease at a reason-
ably constant rate; i.e. it will slew off at so many amperes per
second. This is a direct result of the integrating action of the
charge-storage capacitance. Specifically, the current slew rate
is given by the simple expression ISR = 2 f/l,, where |, is the
base current.

Now let’'s see how this phenomenon affects the perform-
ance of an output stage when program signals change quick-
ly. In most amplifier designs, a very large current can be sup-
plied by the drivers (usually emitter-followers) to turn on the
output devices quickly in response to program demands. Un-
fortunately, the available turn-off current is limited to the
amount of quiescent current flowing in the power transistor
base-bleeder resistors (R5 and R6 in Fig. 4). There is thus a
well-defined turn-off current slew rate associated with each
of the output devices.

Suppose for the moment we are operating into a resistive
load; the top transistor is “on’" and the output voltage is
positive but rapidly heading in a negative direction. The cur-
rent into the load is decreasing rapidly; i.e., the rate-of-
change of the output current is highly negative. If this rate-
of-change exceeds the turn-off current slew rate for the top
device, that device will go into current slew-rate limiting.
Under these conditions the transistor’s current is no longer a
function of the signal, and it thus represents a source of dis-
tortion. The bottom transistor will, of course, tend to conduct
more heavily to make up the difference, but the distortion
will not be completely removed. This extra current conduc-
tion on the part of both transistors is referred to as “com-
mon-mode conduction,” and is also responsible for in-
creased output stage power dissipation (sometimes dan-
gerously so) at high frequencies.

Because the opposite transistor makes up for most of the
deficiency of the device being turned off, this current slew-
ing phenomenon does not manifest itself as visual voltage
slew-rate limiting at the amplifier output.

To see how serious this problem can be, let’s assume 1-
MHz f, power transistors in Fig. 4. With about 8 mA of turn-
off current available, the current slew rate for each device is
about 0.05 A/ uS, corresponding to a voltage time derivative
of 0.4 V/ uS into an 8-ohm load, or less than one watt at 20
kHz. Such an amplifier can thus be expected to generate
substantial amounts of high-frequency intermodulation dis-
tortion at moderate power levels.

This problem can also be effectively dealt with, however.
The most common solution is to use low-valued bleeder
resistors (i.e., run the drivers fairly “hot”) and faster output
transistors. Assuming 4-MHz f, devices for the design in Fig.
7, where about 30 mA is available for turn-off, we have a
turn-off current slew rate of 0.75 A/ uS, corresponding to a
voltage time derivative of 6.0 V/ S into 8 ohms or 144 watts
at 20 kHz.

hie Cie Cy Vi ImV 1
I T=gm/2wf,l
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The Case for
A Large Feedback Factor

We've spent quite a bit of time so far examining many
issues and arguments and are led to conclude that a large
feedback factor and its attendant small open-loop
bandwidth does not do any harm, given a design with the
same gain crossover frequency as a low-feedback design. But
what good does it do? Specifically, why should more feed-
back be applied at mid-band frequencies when the problem
seems to be at high frequencies, and 20 to 30 dB at the high
frequencies is probably sufficient given a fairly linear open-
loop amplifier?

First, the weak but not unimportant argument: It costs
nothing. In fact, in most designs it saves one oOr two resistors
(R15 and R16 in Fig. 7).

The more convincing argument rests on the fact that nega-
tive feedback reduces the percentage of output stage distor-
tion components at a given frequency by the same factor
that it reduces gain at that frequency. The Class AB output
stage is a major contributor to open-loop nonlinearity in
good designs, and local degeneration cannot significantly re-
duce its distortion. Only overall negative feedback does a
good job there.

Suppose an open-loop amplifier is handling a 1-kHz sine
wave input and second harmonic distortion is being pro-
duced at 2 kHz in the output stage. When feedback is ap-
plied, the 2-kHz distortion product percentage (for the same
output level) will be reduced by the same degree that feed-
back reduces the amplifier's gain at 2 kHz. Since feedback
factor is often a function of frequency, we must remember
that the feedback factor at the frequency of the distortion
component (not the fundamental) is what is important. This
rule is independent of the phase shift around the feedback
loop; in the extreme case of positive feedback, distortion per-
centages would be increased by the same factor that the gain
increases at a given frequency.

Because of this action, the additional loop gain at mid- and
low frequencies in the high-feedback designs contributes an
important distortion reduction — not so important for mid-
band harmonic distortion, which can be expected to be low
anyway, but rather for mid-band intermodulation products
which result from two or more high-frequency signal compo-
nents involved in high-frequency intermodulation distortion.
Few people can be expected to hear the THD produced by
signals much above 10 kHz (although THD is a good indica-
tor of performance). Rather, it is the low-frequency inter-
modulation products which can detract from, say, a cymbal
crash. These products, which may fall in the most sensitive
portion of the audio spectrum and which may not be well-
masked by other sounds, will be further reduced by the addi-
tional low-frequency feedback. The additional 10 to 40 dB of
feedback in these designs can thus improve the sound of the
high frequencies even though the additional feedback only
occurs at lower frequencies.

Distortion produced in earlier stages will be reduced by a
smaller factor by negative feedback action. However, be-
cause of the higher subsequent gain in high-feedback de-
signs, these stages will typically be operating at a lower level
and will thus tend to produce less distortion in the first place.
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In this way, all stages in a properly designed amplifier benefit
from increased negative feedback.

TIM Measurement

Although it's important to understand the origin of TIM
and engineering techniques for avoiding it, it is equally im-
portant to be able to measure it objectively, preferably in a
way that correlates well with subjective perception of TIM.
Being able to measure an imperfection in this way is an im-
portant step toward eliminating it as an audible degradation.

Several techniques for measuring TIM have been pro-
posed, but none has been standardized and genera! disa-
greement exists as to which is most satisfactory [5, 10, 11}.
Incidentally, none of the tests makes any distinction between
TIM and any other form of high-frequency intermodulation
distortion (DIM).

One such technique is iflustrated in Fig. 10 [10]. In order to
highlight the transient nature of the distortion mechanism,
this test combines a bandlimited square wave of 3.18 kHz
with a 15-kHz sinusoid. The peak-to-peak amplitude of the
latter is one-fourth that of the square wave. The resulting
intermodulation products are then measured on a spectrum
analyzer and their rms sum is compared to the 15-kHz rms
leve! to arrive at a distortion percentage. The bottom wave-
form in Fig. 10 illustrates that the high-frequency sinusoid is
completely blotted out during gross slewing. Such gross be-
havior is unusual in practice, and the more likely culprit is
low-level, sub-slewing TIM which cannot be visually dis-
cerned. Practical disadvantages of this test include expensive
instrumentation and a time-consuming procedure requiring
the measurement and root-mean-square addition of six or
more distortion products.

Although some feel that such a specialized signal is neces-
sary to exercise amplifier TIM mechanisms [1, 3], others have
more recently shown that ordinary high-frequency harmonic
distortion measurements (THD) are just as good if not better
[5]. This seems reasonable, because any nonlinearity which

[

SINE WAVE w
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SLEWING

DISTORTION

Fig. 10 — A TIM test signal and what it looks like
when an amplifier is slew-rate limiting.

produces TIM also must produce harmonic distortion. A
high-frequency sinusoid (like 20 kHz) also produces a signifi-
cant rate-of-change for a large percentage of the time, so that
an amplifier's TIM mechanisms are clearly exercised. Because
the smaller peak time derivatives produced by a 20-kHz sinu-
soid are somewhat more in line with those produced by real
music than those of the sine-square test, better subjective
correlation may result. However, much more work needs to
be done to determine which test, among these or others,
yields the best overall subjective correlation.

That high-frequency THD is a reasonably dependable indi-
cator of TIM performance is good news, since the FTC re-
quires that all amplifier specifications must quote a maxi-
mum THD figure for the full rated frequency range (usually
20 Hz to 20 kHz) at rated power. TIM should be completely
inaudible for units with 20-kHz THD figures below about
0.02 percent. However, the reader is cautioned that THD fig-
ures as high as 0.1 percent may still yield inaudible TIM un-
der some circumstances. Until more work is done, these
numbers can only be considered ballpark figures.

Conclusion

To summarize, TIM is simply a form of high-frequency in-
termodulation distortion which is induced by a signal’s rate-
of-change rather than amplitude alone. It can be excited by
continuous signals, such as sine waves or square waves, or by
noncontinuous signals like music. Because it is induced by a
signal’s time derivative, an amplifier’s slew rate is the single
most important design parameter, while the small-signal
parameters of feedback factor and open-loop bandwidth are,
by themselves, irrelevent to the avoidance of TIM. These
small-signal parameters also have no direct influence on slew
rate. Since there is no need for open-loop bandwidth to ex-
ceed program bandwidth, deliberate program bandlimiting is
in most cases unnecessary. It goes without saying, however,
that good open-loop linearity is very important, especially at
high frequencies.

Another important observation is that recorded music is
simply not as “fast” as some would have us believe. The
inevitable pre-emphasis/de-emphasis process places signifi-
cant limitations on the power bandwidth, and thus the rela-
tive rate-of-change, of the reproduced signals. As a conse-
quence, most reasonably designed amplifiers may not be
producing as much audible TIM as we might think, especially
at reasonable listening levels. Audible TIM certainly does ex-
ist, but its omnipotence has probably been exaggerated
somewhat. It is also important to realize that some amplifier
designers were routinely providing good slew rates and low
values of high-frequency distortion (hence low TIM) long
before the term TIM became popular.

Although our discussion has concentrated on power am-
plifiers, it should be kept in mind that, with the exception of
the power output stage, the mechanisms which generate
DIM and TIM in power amplifiers also exist in low-level cir-
cuits, such as in preamplifiers. This is particularly true in cir-
cuits employing operational amplifiers. Many of these devic-
es have a rather limited maximum gain crossover frequency
(on the order of 1 MHz), and open-loop linearity is not al-
ways carefully controlled. In particular, slew rate is often in-
adequate, especially in unity-gain compensated circuits.
Externally compensated devices with carefully chosen com-
pensation to match the selected closed-loop gain should be
used for best results. Some of the FET op amps, providing
unity-gain crossovers in excess of 3 MHz and slew rates
above 5V/ uS, are capable of superb performance.

By far the most important conclusion is that we can "have
our cake and eat it too”; we can take full advantage of the
distortion-reducing properties of negative feedback without
increased risk of generating TIM. A
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The traditicna t-ne arm has jeen r=placel. By
Linatrack. A —=2vwelustionary trackirg system devel-
oped by Revox.

This sophisticated and highly refinec electronic servo-
system ensures that your records are played just the
way they were cut, with perfect tangential tracking.

We've eliminated tne causes of distortion inherent in
conventionzl tone arm design. There’s no need for an
anti-skating device because there is no skating force.
Our unique LED’photo diode array monitors the stvlus
angle and mukes instant corrections to keep the tip ab-
solutely perpendicular.

Pivot friction has also been dramatically reduced by our
unique sing:e-point jewelled pivot/magnetic support
and suspension svstem.

With Linatrack, tracking ervor is reduced to « phenom-
enal 0.5° or less, virtually eliminating distortion and
protecting yvour records from excessive wear.

The high torque direct drive motor of the Revox B790
uses Hall-Effect magnetic sensors tied to a quartz crys-
tal to constantlv read and instantly correct rotational
speed. This eliminates the moment-to-moment deviations
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found on even the most expensive conventional direct
drive motors. You can verify speed accuracy with the
fast responding LE D digital readouts. The readouts also
provide an accurate log of manual speed adjustments.

Even with its advanced features, the Eevox B790 is a
pleasure to operate with safe and convenient automa-
tion. It works with virtually every cartridge and is rug-
gedly built to stand up to years of daily operation.

For more good reasons to play vour recorsds without a
tone arm, experience the B7490 at your Revox dealer.

STUDER REVOX

Studer Revox America, Inc.

1819 Broadway, Nashville, TN. 37203 (615) 328-9576

Offices: Los Angeles (213) 780-4234 / New York (212) 255-4462
In Canada: Studer Revex Canada, Ltd.



44

RCA Shows
SelectaVision Video DIsC

Gary Stock

The work began in the early Sixties,
just after the completion of color tele-
vision’s technical development. RCA’s
engineers asked “What next?”” and an
answer came down from the corporate
heavens: ‘“Make us a machine that
puts sight and sound on a record and
pulls it back out again. A machine that
holds comedy and tragedy and docu-
mentary and reruns of the tucy Show.
Give us Patton at Bastogne, Ruth at
Yankee stadium, Louis at Versailles,
and Harlow in her boudoir. Make it
cheap enough to put in every living
room in America, easy enough for a
child to operate, and as simple to
manufacture as cookies. Give us wide
screen, full color, plug-in reality. Call it
a video disc player.”

On December 7 of last year, RCA
announced that its engineers were
ready to deliver. The company will in-
troduce their long-awaited SelectaVi-
sion video disc system, the result of
one of the most extended and expen-
sive electronic development projects
in history, in January of 1981. And, ac-
cording to RCA, it will arrive like gang-
busters, with a 300-title catalog chock
full of feature films and special pro-
grams produced by the likes of Don
Kirshner and Walt Disney Productions,
an immense advertising budget, and a
very attractive price — $500 for the
player and $10 to $17 for each of the
discs. Most importantly, SelectaVision
will be available in the mass quantities
necessary to have a major impact on
the thinking and buying habits of the
average American, some 200,000 play-
ers in the first year or so, with a corre-
sponding supply of programming and
immediate, fully national distribution.
This is in sharp contrast to the city-by-
city introductions and limited produc-
tion volume of Philips-backed Magna-
vox and its MagnaVision video disc
player, RCA’s only current competitor
in the field.

Although RCA developed prototype
players using three different pick-up
methods in the course of SelectaVi-
sion’s development, the player that
will be marketed next year is a
mechanically simple capacitance sys-

tem, designed with moderate cost and
straightforward operating features as
its primary goals. It employs a dia-
mond-tipped stylus to read the pattern
of ripples in the extremely narrow
groove of a 12-inch diameter disc that
rotates at 450 rpm (see accompanying
figure). The keel-shaped stylus tip,
which has a metallic strip attached to
its stern during manufacture, acts as
one plate of the capacitor; the disc,
which is made of an electrically con-
ductive vinyl material, acts as the other
plate. The changes in capacitance
caused by the groove ripples modulate
a carrier frequency, thus generating

the combined audio and video signal
information fed to the television set.
In order to provide the incredible
information density necessary in a vi-
deodisc, both the stylus and the
groove are far smaller than in an ana-
log phonograph record. Thirty-eight of
the SelectaVision disc’s 2.6-microme-
ter-wide grooves could nestle side-by-
side in a single LP groove, and 50 of its
stylus tips could march on the edge of
a dollar bill. The stylus assembly is user
replaced at intervals of about 300
hours, and is attached to a short, tan-
gential-tracking arm inside the player.
Tracking force is a mere 70 milligrams.
The disc itself has a maximum play-
ing time of one hour per side, thus two
hours per disc, and comes enclosed in
what is called a caddy. This is a square,
album-style cover that protects the
surface from dust and scratches and
prevents the disc’s thin coating of lu-
bricant from being scraped off (see fig-
ure). Inserting the entire caddy into
the player’s front slot extracts the disc
and places it on the internal platter;
inserting it again returns the disc to
the caddy for storage. The user there-
fore never touches the disc surface.
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TEAC TODAY:
THE X-SERIES.

Youre
looking at four
new machines
that have more in
common with
data recorders
than audio re-
corders. Together
they are called
the X-Series. And
they bring a total-
ly new kind of
technology to the
open reel format.

Each
X-Series transport
is aninstrumenta-
tion mechanism.
For 15 years, this
TEAC design has
stood the gruel-
ing test of time in
computer instal-
lations where
dependability is
worth millions.

The basic
configuration is closed-loop dual
capstan. It's extraordinarily quiet, stablz
and precise. Wow & flutter is very low.

Speed accuracy very high.

Three DC mctors drive the tape. TheyTre
used to keep changes in motor temperature to a
minimum under different loads so constant torque
is maintained.

Our Magnefloat flywheel assembly, a com-
pletely new concept, uses magnetics rather than
mechanics to eliminate problem-causing springs and
pressure plates. Axial variations between the tape
and capstans are prevented so proper tracking is
assured. The result is highly accurate audio repro-
duction even after years of hard use.

The X-Series transport maintains ideal tape-to-
head contact. Audible drop-outs, level and frequency
losses are absolutely minimized. Frequency response is
wide and flat. And signal articulationis unusually clear.

1106

mieeecll

“dbx 1s a trademark
of dbx, Inc.

The brain
behind the trans-
port is our LSI
control chip. It
\ eliminates the
Y\ need for me-

W chanicalrelays
so transport
control is faster,

more positive
and reliable. The

LSl also lets us pro-

vide full motion-

sensing in the

X-10 and X-10R.

Within

the X-Series,

machines have

been specifically
designed for bi-
directional
record and play-
back. Perfectly
symmetrical head
stacks (6 heads

in all) assure top

performance in

both directions. There's
autoratic reverse and repeat.
And two-way cue monitoring.
New audio electronics
accompany this new transport tech-

nology. Record and playback amplifiers
are quieter and completely free of audible distortion
The sound is cleaner, more faithful to the source. The
fidelity is unsurpassed.

An option previously available only on our
professional recorders can now be added to any
X-Series machine. Called dbx I} this noise elimi-
nation system adds 30dB to the already high S/N
and over 10dB of headroom to give you master-
quality recordings.

[f your audio perception is critical, your
listening standards high, audition an X-Series
recorder. The performance is flawless. The sound

peerless. TE A C )

©1979 TEAC Corporation of America. 7733 Telegraph Road. Montebello, CA 90640 In Canada, TEAC is distributed by White Electronic Development Corporation (1966) Ltd.
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The implications of the video disc as
a concept are vast. Indeed, it is likely
to have a greater impact on our society
than any single device since television.
At the very least, the music, film, and
network-television industries will be
dramatically changed by the new al-
ternatives video discs will open up.
The most immediate effect, in the
view of many observers, will be to
change the production and distribu-
tion patterns for motion pictures. As is
done with phonograph records now,
buyers would take video discs home to
enjoy rather than seeing them in a the-
ater. Producers of avant-garde or other
special-interest films could market
them directly to the public, rather than
having to convince promoters, theater
owners, and others of their films’
mass-market appeal. But there will be
many other changes, too. High-quality
serialized dramatic, sports, and docu-
mentary programs that cannot hope to
garner the huge audiences necessary
to keep a television series on the air
could be produced on disc and sold to
subscribers as video disc ““magazines.”
Audio-only music recordings of the
type we listen to today may eventually
be supplemented or replaced by video
discs containing as-yet-unimagined
couplings of music and visual image,
multimedia “experiences” of which
Disney’s “Fantasia’” was perhaps an el-
ementary example. Instructional pro-
grams on everything from disco dance
steps to auto repair may also be put on
disc. RCA predicts that by 1990 as
many as half of all American homes
will have video disc players, and that
the total market will approach 7.5 bil-
fion dollars, bigger than the current
television and record industries com-
bined. If any electronic product quali-
fies as The Next Big Thing, it is the vid-
eo disc.

Understandably, the world’s elec-
tronics giants — Holland’s Philips,
Germany’s Telefunken, Japan’s Mat-

sushita and Mitsubishi, America’s RCA,
and many other smaller companies all
see the video disc as a product with
mind-boggling profit potential, partic-
ularly if a single company can, by force
of marketing skill, set the accepted
technical standard and derive royalties
from the others. Many of these firms

have been working full-bore on video
disc projects for a decade or longer,
and we are now observing the last
stages of technical preparation before
several video disc systems burst upon
us simultaneously in the next few
years (see the accompanying timeta-
ble). This will then initiate, in the
opinion of many industry experts, a
marketing struggle of titanic propor-
tions, with several well-financed com-
panies spending megabucks to con-
vince the American buyer of the supe-
riority of their disc system.

In an effort to attract the largest pos-
sible audience, each company has in
the final stages of their player’s design
made a set of compromises corre-
sponding to what it perceives as the
American public’s interests and priori-
ties. Philips/Magnavox has assembled
an exceptionally versatile player using
wear-free optical technology and a
miniature laser element to read the
disc. It has the capacity to store thou-
sands of frames of “still” information
on a single disc and its features in-

The Video Disc Box Score

Company Player Format

Announced Intentions

disc.

General Not yet chosen. Decision on system by
Electric spring ‘80, at last report.
JvC Electrode-contact groove- Projected introduction in
less capacitance system 4th quarter ‘80.
with 12-in. disc.
Magnavox Laser-read optical system Regional introductions in
with 12-in. disc. 4th quarter ‘78; full nation-
al distribution in 4th quar-
ter ‘80.
Matsushita Stylus-and-groove me- Announcement pending;
(Panasonic) chanical system with 12-in. reputed introduction by

1st quarter ‘81.

Mitsubishi Laser-read optical system Prototypes only shown.
with 12-in. disc.

Pioneer Laser-read optical system Projected introduction in
with 12-in. disc (compati- 2nd quarter ‘80.
ble with Magnavox).

RCA Stylus-and groove capaci- Projected introduction in
tance system with 12-in. 1st quarter ‘81.
disc.

Sony Laser-read optical system Prototypes only shown.
with 12-in. disc (some pro-
totypes shown compatible
with Magnavox).

Sylvania Not yet chosen. Decision on system by ‘81,

at last report.

Teac Laser-read optical system Prototypes only shown.
with 12-in. disc.

Teldec Stylus-and-groove me- Prototypes only shown.

(Telefunken- chanical system.

Decca)
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When 4 great speaker
manufacturers are this
enthusiastic about a receiver,
you can bet it's outstanding,

LV

- B - ] “Sanyo’s Plus receiver is
extremely clean...and
with efficient speakers
like ours, the dynamic
headroom compares to

systems costing

“Because of their high 1
performance, Altec
speakers are usuaily
combined with
advanced professional
electronics. The sound

with Plus Series receivers

more than compares
to that standard.”

Bill Fowler, President
Altec Corporation

“Tested with ESS speak-
ers with their great re-
serves of performance,
Sanyoreceivers proved
their excellence in

everyrespect.”

Philip H. Coelho,
President
ESS Inc.

We asked these four speaker
manufacturers to put our new
PLUS 75 receiver through their most
demanding tests. Judging by the
results, it's pretty obvious that the
PLUS 75 passed with flying colors.

In developing the PLUS 75, we
listened to prototypes connected
to every possible type of speaker.
And we didn't stop refining the
design until the receiver sounded
great with any good speaker you
might want to use.

BOL TUNING

Then we added a whole set of
features that you won't find any-
where else. Like Digital Plus™
frequency display. Sampling
Quartz Locked tuning. Built-in
moving coil cartridge pre-
preamplifiers. Unigue Triple Turn-
over tone controls.

We ended up with a receiver
so advanced that we think it'll
outclass anything else you might
be considering. Some of the
world's best speaker manufac-

ek

Enter No. 29 on Reader Service Card

thousands more.”

Gene Czerwinski,
President
Cerwin-Vega!

“We’re amazed, after
testing the Pius 75 with
our high power speak-
ers, there was no over-
foad distortion at levels
close to 100 watts per
channel.”

R.M. “Scotty” Stell,
President
Ultralinear
Loudspeakers

turers seem to agree.
We think you will, too.

PLUS 75 with integrated DC amp. 75
wafts min. RMS into 8 ohms, 80 watts info
4 ohms, 20 Hz to 20,000 Hz, no more than
0.03% total harmonic distortion. Slew
rate 80 V/usec; Phono Signal-to- Noise
Ratio 97dB (Moving Magnet), 70dB
{(Moving Caoil); FM sensitivity 10.8dBf.

—

ASANYO

’m o TS ) AN oy

h tsl
P s e L T L L p—

AM/FM STEREO RECEIVER PLUS D8




clude slow mation, numbered-frame
search, and a fuli-range stereo audio
section. But it is also rather expensive
at $775 for the player and up to $25 for
the discs, and not compatible with a
digital audio-only adaptor (Philips has
developed the Compact Disc system
for digital audio use. See “Digital Re-
cording: State of the Market,” Audio,
December '79). Sony’s, Teac’s, Mitsu-
bishi’s, and Pioneer’s disc systems are
all fairly similar, although some incor-
porate or can ke connected to digital
audio adaptors. JVC may opt to sepa-
rate their capacitive-system player into
several discrete units — a basic player,
a digital audio adaptor, and a Trick
Play unit for slow-motion, search, and
freeze-frame functions — thus reduc-
ing the cost of the initial investment
while maintaining versatility. Matsush-
ita (Panasonic) has adopted a relative-

ly simple stylus-and-groove “mechani-
cal” system in their Visc-o-pac player,
thus sacrificing random access and
still-frame capabilities, and limiting
disc and stylus lifespan somewhat, in
order to maintain a projected retail
price under $500. Their player will
have a stereo wide-band audio sec-
tion, however, and an optional digital
audio adaptor.

RCA has made perhaps the most dif-
ficult of compromises in the design of
its player. Its capacitive pick-up system
will limit the life of both disc and
stylus, and rule out, at least as present-
ly envisionad, any slow-motion, still-
frame, or numbered random-access
capability. The plaver that will be in-
troduced in 1961 also has a mono
sound section. Of even more signifi-
cance to audiophiles, RCA plans no in-
volvement for the next several yeats in
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a digital audio adaptor, although there
is a possibility that some other firm
could offer it as an aftermarket acces-

sory.

There is little doubt that RCA is as-
sembling an extremely powerful mar-
keting effort for SelectaVision; many
believe them to be on the inside track
in the video disc race, with a good
chance of setting the initial U.S.
standard for video disc. But as the
level of consumer sophistication about
video disc systems and the diversity of
uses to which they are put both grow,
the demand for a disc player with
broader capabilities and fewer draw-
backs may also grow. If that occurs,
the virtues of a wear-free optical sys-
tem with the capacity for still-informa-
tion storage will be even more appeal-
ing. In fact, many observers believe
that optical players will immediately
dominate the industrial and commer-
cial information-storage field, and
then cross over into the consumer
market several years later as produc-
tion economies reduce their cost. This
would leave limited-function stylus-
and-groove players like SelectaVision
as forerunners in the race of advancing
technology, like the 4-track cartridge
and the V-cord video cassette. The
question now, at least for the in-
formed consumer, is: Shall we change
horses in midstream or pay a slightly
higher price for an ultimately stronger
animal?

Flash Flash Flash

As we go to press, CBS and RCA
have announced that CBS has ob-
tained worldwide license from RCA
to manufacture and distribute vid-
eo discs using the SelectaVision sys-
tem. The initial CBS contribution
will be in development of master-
ing technology at the Stamford
Center and in production process-
ing at the Records facility in Mil-
ford.
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DON'T BELIEVE EVERY
DIGITAL READOUT YOU READ.

When you tune to
102.7, you want to stay
tuned to 102.7. .

Toshiba has solved
the problem of mistuning
by eliminating the need
for a center channel tun-
ing meter. Instead, digital
frequency synthesis uses a
carefully selected quartz
crystal to produce a stable
reference frequency. In
plain English, this system
constantly corrects tuning
errors. The result is the
lowest possible distortion
and absolutely no drift.
Toshiba was the first to
utilize this system in a
receiver, and now we're
using it again in our SA-
850 receiver.

Digital frequency
synthesis not only makes
us accurate, it also makes
us more convenient.

No unnecessary parts.

We've eliminated the center
channel tuning meter,FM/AM dial
scale and tuning knob. So you can
tune automatically or manually
with the ease of pushbutton selec-
tion. You get LED digital readout
and 5 LED signal strength indicators.

You’ll thank us
for the memory and scan.

Actually, you’ll thank digital fre-
quency synthesis. Because enly with

TUNE =

STEREO

1.Behind this digital readout is a conventional tuning system. It requires
a center channel tuning meter and manual tuning.

SIGNAL BEERE

2.Bchind this digital readout is a quartz-locked tuning system. More
accurate, but it still requires a center channel tuning meter. And it still
requires manual tuning.

3.Behind this digital readout is the Toshiba quartz PLL digital frequency-
synthesized tuning system. A totally electronic system that's never
subject to manual mistuning. Accurate to 0.0025%.

this process can you store 6 FM and
6 AM stations for instant recall tuning
at the touch of a memory button.

And in the automatic FM mode,
digital frequency synthesis allows the
tuner to scan until it stops at the
next listenable station. FM stereo S/N
ratio is 68 dB. FM selectivity is a high
80 dB. Frequency response is 20 to
15,000 Hz + 0.2 — 0.8 dB.

But there’s more to this receiver
than just a superb tuning system.

Power you'll respect.

We're talking about
50 watts rms per channel
into 8 ohms from 20-
20,000 Hz.

This is provided by
full complementary direct-
coupled power amplifiers.
And couple that with an
ultra-low THD of 0.03%.

A preamp

you'll appreciate.

Along with provi-
sions for attaching two
tape decks, we give you
full monitoring controls.
Plus duplication switching
between the decks.

Our special subsonic
filter switch helps elimi-
nate low-frequency warp
distortion.

And our receiver
looks as good as it sounds.
With a sleek slide-away
cover that conceals a full
range of controls, including
tone/defeat switch and a dual
speaker selector.

The Toshiba SA-850 digital
frequency-synthesized receiver.

The next time you’re look-
ing at receivers, don’t believe
every digital readout you read.
Except ours.

TOSHIBA

Again,the first.

Toshiba America Inc. 280 Park Ave.. New York, NY 11710
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Selection of Capacitors for Optimum Performance—Part I}

PICKING CAPACITORS

Walter G. Jung and Richard Marsh*

A somewhat lesser known performance parameter of capa-
citors called dielectric absorption (DA) is also a major con-
tributor to sonic probiems. Actually, in spite of the fact that
DA is not generally understood, it may well be more impor-
tant than DF.

This phenomenon is really a reluctance on the part of the
capacitor dielectric to give up the electrons that it has stored
within itself whenever the capacitor is discharged. Then,
when the shorting mechanism is removed, these electrons
that remained in the dielectric will, in time, accumulate on
an electrode and cause a “recovery voltage’ gradient to ap-
pear across the capacitor terminals. This has been referred to
as a capacitor’s “memory”’ of what was just previously ap-
plied. The recovery voltage, divided by the initial charging
voltage, and expressed as a percent figure, is called the “per-
centage dielectric absorption” (% DA).

Conversely, there is also a reluctance on the part of the
dielectric to accept all of the energy presented to it with a

*“Copyright by Walter G. Jung, Consulting Author, and Richard Marsh, Tech-
nical Specialist, Laurence Livermore Labs, Univ. of California, Berkeley, Calif.

uniformity of speed. These factors may be understood by
regarding the capacitor model of Fig. B2. The effect of DA is
represented by the capacitor C2, with a series resistance, Rpa.
The total capacitance seen externally is C = C14+C2. Variation
of the relative size of C2 and C1, and Rp,, represents the
equivalent of real capacitors, with varying degrees of DA.
(Note that this model suggests that the externally perceived
effects of DA might be controllable to some degree by ma-
nipulation of the relative impedances controlling charge and
discharge of the real capacitance. Experimental evidence dis-
cussed later tends to support this contention.)

In addition to the “bound” electron phenomenon, a sec-
ondary factor in the magnitude of recovery voltage values is
that of “free” electrons in random movement in the dielec-
tric. These free electrons take finite time to move from the
dielectric to the electrode, and therefore contribute to this
recovery voltage.

Dielectric absorption becomes a critical factor in circuits
which are highly dependent upon speed of response. As the
a.c. signal goes to zero (as in a short circuit) the trapped or
bound electrons within the dielectric do not follow as fast.
These electrons take a finite time to move from the dielectric
to the electrode. As capacitors are typically used in audio
circuitry, we could translate these defects into loss of accura-
cy in reproducing the fine inner detail of music, as well as the
music’s dynamic structure.

It is quite itluminating to consider what effect a phenome-
non such as DA will have on an a.c. signal consisting largely
of transients (such as audio) might have. For example, when
an a.c. voltage is applied, there is a tendency for the dielec-
tric absorption phenomenon to oppose this change in polar-
ity.

When music is the a.c. signal, the sonic degradation is one
of compression or a restriction of the dynamic range. Also, a
loss of detail results, and the sharpness is noticeably dulled.
With dielectric types which have high DA, there is a definite
“grundge” or hashy distortion added to the signal.

It is quite important to describe the sonic thumbprint that
DA contributes to subjective audio. The effects of DF and DA
can be perceived differently. DF is primarily a contributor to
phase and amplitude modulation; DA reduces or compresses
dynamic range. This it does by not returning the energy ap-
plied all at once. With signal applied to a capacitor with DA
present, the amplitude is reduced by the percent DA. When
this energy does get returned (later), it is unrelated to the
music and sounds like noise or “garbage” being added; the
noise floor is also raised. High-frequency and/or transient
signals are audibly compressed the most. Signals that look
like tail pulses (a lot of transient music information is of this
nature) are blunted or blurred in their sound. “Dulling,”
“loss of dynamics,” “added garbage or hash,” and ““an inabil-
ity to hear further into the music” have been subjective terms
used to describe the DA effect in capacitors.

All polar dielectrics have relatively high DA; the best exam-
ples of this pattern are tantalum and aluminum electrolytics,
which can have DAs as high as several percent. There is also a
general correlation between dielectric constant and DA, with
the high K dielectric types being worst in terms of DA (we
would iike to thank T. Von Kampen of TRW Capacitors for




making this point to us). For example, regarding Table B,
ceramics and both the Al and Ta oxides have high values for
K, and also show correspondingly high values for DA.

Glass and mica dielectics have intermediate values for K,
and also intermediate levels of DA. They are nowhere nearly
as bad as ceramics or the Al and Ta oxides, but neither are
they as good as the films.

Interestingly, it should be noted that there is also a general
correlation between low values for DF and low DA, particu-
larly among the film dielectrics. However, a low DF does not
always go hand in hand with a low DA, and the glass and
mica dielectrics are good examples of this fact. Both of these
dielectrics have excellent properties with regard to DF, and
also low capacitive variations with regard to frequency and
temperature. Unfortunately, however, these excellent prop-
erties (which make these types highly desirable for such ap-
plications as resonant circuits and equalizers) are not realized
concurrently with low DA. So, these types are therefore not
ultimately as desirable for high-performance audio.

The film dielectrics, which are non-polar, are a different
story with regard to DA and DF. All types listed in Table BI
have relatively low values (3 or less) for K, and good to excel-
lent performance with regard to DF and DA. Among the film
dielectrics there can be found a direct correlation between K
and DA, and even the relatively worst film dielectric (polyes-
ter) has a DA of less than 1 percent. The best of them, Teflon,
has a DA on the order of 0.01 or 0.02 percent, while polypro-
pylene and polystyrene are nearly as good.

Testing Capacitor DA

Measurement of the DA of a capacitor is a rather involved
procedure when it is done in accordance with MIL-C-19978D
[28]. This standard is widely used and referenced by the ca-
pacitor industry, and unless you test a particular type accord-
ing to the MIL-C-19978D format, you are not likely to get
comparable results (even though the relative quality relation-
ship may still hold between different dielectrics).

The procedure outlined in this specification calls for a five-
minute capacitor charging time, a five-second discharge,
then a one-minute open circuit, after which the recovery
voltage is read. The percentage of DA is defined as the ratio
of recovery to charging voltages, times 100.

It should be understood that this is quite a stringent test,
with regard to both the capacitor and the instrumentation. It
takes an excellent dielectric to show small recovery voltages
after a full charge, a five-second discharge, and a one-minute

Table Il — Dielectric absorption tests (after MIL-C-
19978D).
Test 1
Device

Vo{V) DA (%)
1.4

1) 4.7 /50 V Al 0.082

2)6.8 uF/35V Ta 0.170 2.8

3)4.7 uF/250V 0.008 0.13

Metalized polyester

4)5 pF/200V

Metalized polypropylene 0.001 0.017

Polypropylene foil 0.002 0.033
Test 2

Device Vo (V) DA (%)

1) 100 uF/3V Ta 0.230 38

2) 100 uF/20V Ta 0.095 16

3) 50 yF/10V NP Al 0.065 1

4) uF/3VTa 0.200 33

series, back to back

5)6 yF/15V NP Ta 0.148 25

6) 220 pF/35V Al 0.086 1.4
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open circuit. It also takes some special low-current voltmeter
techniques to read this voltage without introducing serious
errors.

To simulate a MIL-C-19978D type of test, we built the cir-
cuit of Fig. 11, which reads the recovered voltage (Vo) via a
bench DVM. The capacitor being tested {(D.U.T.} is charged
to 0.6 V. This level might seem low, but was chosen because
it represented a typical peak signal level, particularly for low-
er level circuits. (A slightly higher charging voltage would

Fig. 11 — Dielectric absorption test circuit.

Test Procedure

1) Charge D.U.T. to 0.6 V for 5 minutes (51, pos. 1).
2) Discharge D.U.T. for 5 seconds (S1, pos. 2).

3) Open S1 (pos. 3); after 1 minute, read Vo.

4) Calculate DA in percent, as DA (%) = Vo (16.7),
where 16.7 is a scalor or constant unique to this test
circuit.

Notes

1) Use clip-on heat sink for A1.

2) Trim offset for Vo = 0.0000 V prior to testing.
3) Use high-quality insulation to S1 and D.U.T.
socket.

4) Q1, Q2=2N5089.
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make measurements easier and more applicable to higher
peak signal voltages, should this be desired.) A MOS FET
input amplifier is used, the CA3160BT. This is done because
only a few pA of bias current are allowable in the D.UT.
circuit; if the current were higher the D.U.T. voltage would
vary, by being charged by this bias current, and not be distin-
guishable from the true DA-produced voltage. In the circuit
here, the 3160 bias current begins to limit the accuracy of
readings below about 0.1 percent DA.

The test procedure is largely self-explanatory. However,
the precautions listed in the notes should be followed, and
we recommend no deviations from the parts specified if you
want comparable results.

Two series of tests were run with this setup, as outlined in
Table II. The first test compares four similar value capacitors
with different dielectrics to see the differences in DA. As can
be noted, both aluminum and tantalum electrolytics are very
poor, with tantalum sample being slightly worse than the
aluminum. This might be expected from their relative Ks.

The metalized polyester unit is far better than either elec-
trolytic, measuring less than 0.15 percent. This may be quite
good for polyester types, as typical specification data avail-

51



able do not always show comparably low figures. The metal-
ized polypropylene unit is extremely good in terms of DA
with a measured figure which compares quite well with the
manufacturer’s data. The polypropylene foil unit is not quite
as good, but is still excellent.

For both units 3 and 4 (or any other comparably low per-
centage DA type) the particular test conditions chosen are
very sensitive to millivolt or sub-millivolt errors. This is sim-
ply because 0.1 percent of 0.6 V is only 600 puV— a voltage

easily lost or obscured without very careful construction and
calibration of the setup. Higher charging voltages (say 10 V)
would ease this burden considerably, but we do not as yet
know that such a test level can always be directly correlated
to lower levels.

Test 2 examined a number of higher value aluminum and
tantalum electrolytics. Comparison of units 1 and 2 shows
that a higher voltage rated unit of the same value will tend to
have a lower relative DA. This is an interesting point, as this

“Tuning” typically used audio circuits with quality capacitors

Since we would otherwise be endlessly asked “How can |
improve my brand X preamp or power amp using the im-
proved capacitor types recommended in this article?” it
seems appropriate to make some comments as to the meth-
ods which would be typically used. First, readers should un-
derstand that we are not equipped to answer individual re-
quests for consultation in these areas. If you cannot translate
our general comments into the specific steps appropriate to
modify your particular gear, please ask a more technically
knowledgeable friend for some help. One should not at-
tempt these changes without some prior experience in elec-
tronics and familiarity with the components used. Please be
advised that if you choose to do so, you make such changes
at your own risk, which is to say we cannot be responsible for
any accidental damage you may incur. You should also be
aware that the alteration of some equipment may result in
invalidating a warranty and may also influence its potential
resale value.

Since the minimum number of equipment blocks an audio
system can be assembled with is two, preamp and power
amp, we will discuss these two items as generally used. The
basic ideas can be translated to any audio equipment using
capacitors, which of course includes everything.

Figure B5 shows a block diagram of how a typical solid-
state preamp is often-realized. In the phono section of B5A, it
can be noted that the signal path contains six capacitors, all
of which can potentially degrade the signal’s quality. The
ampilifier circuit is shown generally as a gain block A, which
can be an op amp or discrete circuitry, and the comments on
optimum capacitor usage apply to any active devices used
(even those not yet invented!).

C1 is typically used to block d.c. from the cartridge, and is
often a small electrolytic in the 1- to 10- uF range. It might
better be a film unit such as a 2.2 pF, with a 0.01- uF poly-
styrene shunt. An interesting point here is that low bias cur-
rent op-amp inputs (such as FET units like the TLO71 or
LF356) remove the requirement for C1 altogether, and the
amplifier can be directly coupied to the cartridge. This, of
course, will not be possible with the classic type of two-
transistor topology, due to the inherent bias restrictions.

C2 is typically a large electrolytic, in the range of 10 to 100
pF or more, the large value necessary for extended bass re-
sponse. This function can be optimized by selecting a low
ESR type, using a back-to-back connection, and shunting
with a film. The complete composite of Fig. 17B is useful.

C3 and C4 are the RIAA equalization capacitances and are
very critical to fidelity as well as basic frequency response. If
the network values are those appropriate for accuracy of the
three RIAA time constants (see S. Lipshitz’s article “On RIAA
Equalization Networks,” Jour. of the Audio Eng. Soc, Vol.
27, No. 6, p. 458, June 1979), C3 and C4 should be realized
with film types such as polystyrenes or polypropylenes (best)
or at the least, polyesters. It is probably ill-advised to use a
ceramic unit for equalization if quality results are to be ex-

Fig. B5 — Capacitor “tune up” in typically used
preamp circuits.
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pected. C5 is a simple output blocking capacitor and can be a
composite such as Fig. 17B for best wideband response (or a
large-value film type if the input impedance of the next stage
is high).

The above comments can also be adapted to address tube-
type phono sections, such as the Dynaco PAS series. In such
cases, cathode bypasses (when used) are analogous to C2
and can be low ESR electrolytics, with film shunts. Interstage
coupling caps should be the best-quality films, such as poly-
propylenes or polystyrenes, of appropriate voltage ratings.
The output cap C6 cannot normally be an electrolytic be-
cause of d.c. leakage caused by the high bias voltages, so a
composite film type such as several 5- to 10- y F units, shunt-
ed by a small polypropylene or polystyrene, is useful. This
will be similar to Fig. 17A, but less the electrolytic. Be sure to
use an adequate voltage rating and consider surges.

A point worth making is that it may be useful to minimize
the grid resistances in tube circuits, while increasing cou-
pling capacitance. This will tend to minimize the DA effects,
by loading the capacitor as generally described with 17C. This
idea also applies to the output capacitors used with cathode
followers as well.

The high level preamp section of Fig B5B is typical of many
modern solid-state preamps. C1 and C2 block the d.c. levels
associated with the active devices used. If electrolytics are
used, they should be low ESR types, with film shunts.

Depending upon the actual circuitry employed, C1 or C2
(or both) may even possibly be eliminated. For example, an
LF357 op amp is often seen used for this amplification func-
tion, in which case its very low bias currents eliminate the
need for C1 and C2, that is they can be jumpered out. Any
residual offset of the IC used will still be blocked by C3, the
output coupling cap. C3 would be selected, as was true for
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same consideration for selection criteria is also true with re-
gard to DF. It means that wherever possible, if you must use
an electrolytic, use the highest practical voltage rating. This
applies to either aluminum or tantalum units. Units like
number 1 should be avoided at all costs!

Unit three is a 50- 4 F non-polar aluminum electrolytic of a
type often seen in solid-state audio circuits. As can be noted
it has a somewhat lower DA. Apparently, a back-to-back
connection tends to reduce the DA of a single unit. For ex-

Cé6 in the phono section (a non-polar composite, such as Fig.
178).

Not shown here are tone control functions which, if used,
would couple into the feedback path of the amplifier. Com-
ments similar to those on the RIAA equalization capacitors
apply to tone control capacitors as well. Since relatively high
values will often be employed, polypropylenes will likely be
effective here.

Power Amplifiers

In solid-state power amplifiers as are typically used today,
the capacitor numbers are reduced due to the more simple
function required.

A typical power amp signal path is as shown in Fig. B6. The
amplifier circuit itself is direct coupled to the speaker to elim-
inate a huge blocking capacitor and to simplify biasing. C1
serves as an input coupling capacitor of 1 to 10puF in value,
while C2 may be 100 to 1000 pF. Both of these capacitors
should be optimized similar to the method described for the
preamp. C2 usually must be an electrolytic, but should be an
optimized composite type. In some cases, depending upon
the value of R2, C1 might possibly be a film (only) unit, but
with typical input impedances of 10-50K, it will usually need
to be 10y F or more for adequate LF response.
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Fig. B6 — Capacitor “tune up” in typically used
power amplifier circuits.

C3 and R5 form an output compensation network for the
power devices, and C3 may in some cases be a ceramic disc.
An equivalent value film unit is likely to be profitable here as
a substitution.

in summarizing these comments, it is perhaps important to
underscore the point that capacitors as used in the audio
signal path can be optimized mostly independent of the cir-
cuit topology or devices used. This is simply to say that while
our generalized guidelines have addressed more popular ex-
amples of circuit types, good-quality capacitors go well in
other circuits also; crossover networks are an example of pas-
sive circuits, an equalizer could be a good example of active
ones. Both functions have performance basic to capacitors. In
making such changes as outlined above, a logical approach is
to upgrade all the poorer quality capacitors first, for example
the ceramic capacitors if used, and in particular those in the
signal path.

Fig. 12 — Dissipation factor vs. temperature, various
dielectrics.
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ample, unit 4, actually a series pair of two units like number
1, shows less DA than a single. This tends to say that non-
polar units or non-polar connected conventional electrolytics
will be better in DA relative to a conventional polar cap.
However, this difference is largely academic we feel, since if
you want really high-quality sound, you cannot tolerate more
than a small fraction of a percent DA. Obviously this rules
out all but the best of the film dielectrics. Unit 6 is an exam-
ple of one of the better quality aluminum electrolytics (see
also Fig. 7).

While studying the DA problem in tantalum and alumi-
num electrolytics, we also bench-tested a large number of
various units in a much simpler, unbuffered test setup. The
basic procedure was to charge a cap to 5 V for 10 seconds,
discharge it (through a 1K) for 10 seconds, then open circuit
it, and read the recovery voltage after 30 seconds. With this
technique we could grade the various units into relative DA
categories. The best would read less than 5 mV (or 0.1 per-
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There are those who insist that the most sent the absolute state of the audio art.
sophisticated audio equipment can only be pro- And finally, because no other audio company
duced by relatively unknown companies. can match Sony’s record for innovation and quality.

At Sony, we take exception to this unwar- So the point of all this is simple.
ranted position. If you're looking for the ultimate in audio

irst, because there’s probably no audio equipment and you find yourself unduly preju-
company in the world that can match the techno- diced at the sight of our name, do us both a favor.
logical resources and research facilities of Sony. Close your eyes.

Second, because it is our contention that the And just listen.

Sony Audio Lab components pictured here repre- SONY AUDIO

© 1980 Sony Industries. a division of Sony Corp. of America. 9 West S7th Street. New York. N.Y. 10019, Sony is a registered trademark of the Sony Corporation.

TC-K88B CASSETTE DECK: Sony Sendust and Fernite (S&F) record/ playback head/Metal particle tape capability/Three Sony BSL motors,
quartz X-tal lock direct drive system, featuring Magnedisc servo control/Microprocessor-IC solenoid logic-controls, with Automatic
Music Sensor (AMS) operation/Power Loading Cassette Module, with safety-load mechanism/33-element Sony LCD Peak Program Meters.
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PS-B80 TURNTABLE: Velocity Feedback (VFB) electronically controlied tane arm system allows automatic tracking, antiskating, and tone
arm dampm%oEerataon/Microprocessor-programmabte functions and replay flexibility/Quartz X-tal locked, fully automatic DD turntable, with
high-torque BSL motor and Megnedisc servo control /SBMC chassis material, with height-adjustable viscous feet.

XL-55 PRO CARTRIDGE: Sony developed figure 8 moving-coll voltage %enelamg systemn/ ‘A core” armature design, with muttiple cantilever
construction/Integrated magnesium die-cast low-resonance head shel







