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At one time the struggle between amplifiers was won by the amp that had the
most muscle. And the tuner that brought in the most stations also brought in the
most acclaim.

Today, there’s one series of amplifiers whose technology has put it in a class by
itself. And now, with Pioneer’s new TX 9800 tuner it's met its match.

While other tuners offer features that just sound great, every feature in
Pioneer’'s TX 9800 helps to produce great sound.

Unlike ordinary tuners that are content with ordinary circuitry, the TX 9800 has
a new Quadrature Discriminator Transformer that works with Pioneer’s exclusive
PA 3001-A integrated circuit to reduce distortion to 0.05% at 1 KHz and raise the
signal-to-noise ratio to 83 dB. Whew!

Many of today’s tuners use sophisticated low pass filters to remove the 19 KHz
pilot signal that's present in every stereo broadcast. But while they're effective in
removing the pilot signal, they're also effective in removing some of the music.

The TX 9800 has Automatic Pilot Cancel-

: 1 | ling Circuitry that makes sure every part of the

e P music is heard all of the time. And that distor-
e A BRI = cion is veritably unheard of.

0w "R 0 ; The crowning achievement of most tuners

today is the sensitivity of their front end. And
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SIGNAL STRENGTH AND CENTER TUNING METERS ! , ; = =2
FOR A DRIFT-FREE PERFORMANCE. though it's much to their credit to bring in weak
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stations, it means nothing unless they can do it
without spurious noise or other interference.
The TX 9800's front end has three dual
gate MOSFET's that work with our five gang
variable capacitator to give you an FM sensitiv-

TN O S FLUROSCAN METERING ity of. 8.8 d‘B_f. 'And alsp make sure th@t your
THAT LETS YOU WATCH EVERY PERFORMANCE favorite music is not disturbed by what's play-
WHILEYOU HEAR T ing elsewhere on the dial.

And while most tuners today give you one band width for all FM stations, the
TX 9800 gives you two. For both AM and FM. A wide band that lets you bring in
strong stations loud and clear. And a narrow one that finds even the weakest
station on a crowded dial and brings it in without any interference.

All told, these scientific innovations sound mighty impressive. But they
wouldn't sound like much without an even more impressive tuning system.

The TX 9800 has a specially designed Quartz Sampling Lock Tuning System,
that fortunately, is a lot easier to operate than pronounce.

Simply rotate the tuning dial to your desired station. When the station is tuned
exactly right a “tune” light comes on. By releasing the tuning dial you automatically
lock onto that broadcast. And automatically eliminate FM drift.

By now, it must be obvious that the same thinking that went into Pioneer'snew |

amplifiers has also gone into their new line of tuners. GDE’JQNEER(@
So just as Pioneer ended the class struggle between amps, We bring it back alive.
they won the fight between tuners. With a technical knockout. §igifeeiycomporenis. © -
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Foryearspeople have clashed over which amplifiersare best. Class Aor ClassB.

Expensive Non-switching Class A amplifiers are known to offer the lowest levels
of distortion. At the same time, they also offer the highest operating temperatures.

And while Switching Class B amplifiers increase efficiency, they also increase
distortion.

So if you're not paying through the nose for a heat-producing Class A amplifier,

you'll be paying through the ear for a distortion-producing Class B.
At Pioneer, we believe most

of today’s Class A and Class B
_ amplifiers are _Egretty much in the
/N : same class. The class below
E [\ AN 1 Pioneer’s SA 9800. AN\

5 Pioneer’s Non-switching SA :

CLASSAA'MPLIFIER. CLASS B AMPLIFIER. 9800 Oﬁers the eff1c1€ncy found SA-9800.

LEASTDISTORTION  mosTDIsTorRTION  in the finest Class B amplifiers.  esspisTorTiON, LEss
BUT MOST HEAT. BUT LESS HEAT. With a distortion level found in HEAT AND MORE POWER.

cthe finest Class A. An unheard of 0.005% at 10-20,000 hertz.

And while you're certain to find conventional power transistors in most conven-
tional amplifiers, you won't find them in the SA 9800. You'll find specially developed
RET (Ring Emitter Transistors) transistors that greatly increase frequency response. So
instead of getting distortion at high frequencies, you get clean clear sound. Nothing
more. Nothing less.

Instead of slow-to-react VU meters that give you average readings or more
sophisticated LED’s that give you limited resolution, the SA 9800 offers a Fluroscan
metering system that is so fast and so precise it instantaneously follows every peak in
the power to make sure you're never bothered by overload or clipping distortion.

And while most amplifiers try to impress you with all the things they do, the SA
?800 can even impress you with the one thing it simply doesn't do. It doesn't add
anything to the sound it reproduces. An impressive 110dB S/N ratio is proof of it.

While these features alone are enough to outclass most popular amplifiers, the
SA 9800 also offers features like DC phono and equalizer sections and DC flat and
power amps that eliminate phase and transient distortion. Cartridge load selectors
thatlet you get the most out of every cartridge. And independent leftand right channel
power supplies.

Obviously, it took revolutionary technology to build the SA 9800. But the same
telchnology and skillful engineering that went into the SA 9800
also goes into every amplifier in Pioneer’'s new series. -

%t Pioneer, we're cgrtain that others will soon be entering the OPIONEER

. = : We bring it back alive.
zlass of 9800. And though they all may be built along similar lines, as7sus. pgnee,aemmcscorp.,

High Fidelity Components,

n terms of value Pioneer will always be in a class by itself. 83 Ondord Drive, Moonachie, N...07074.
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HOW NOT TO RUIN YOUR RECORDS
" PART I

Don’t “play” over micro-dust

THE PROBLEM:

The greatest cause of recoré dz=ger-
eration is micrc-dust. All recorcs pos-
sess a static charge whiich atiracts ¢ very
fine, virtually invisib_e micro-dust from
room air. A record m.ay “lock cleen” but
contain a fine coatirg of micro-dus:.
When you play over :iais coating, even
at one gram of stylus or=ssure, you grind

COMMON ERRORS:

Most record cleaners are “‘pushers”,
ard simply line up dirt withcut remov-
ing it from the disc. Skating a pusher off
th2 record only spreads micro-dust into
a tangent line of danger. Extra arm de-
vizes and all cloths are too ccarse to do
arything but pass over micro-dust—or
g=ntly spread it out.

the micro-dust intc :he record wals,
often forever. Your record ther gsis
“noisy.”

AN ANSWER FROM RESEARCH:

The exclusive Discwasher System remcves micro-Just better than any other method.

1. The slanted pile lifts u> rather then lines up debris. The pile fibers are fixed in the fabric
better than any othe: r=cord cleaner, and “t-ack” rzcord grooves rather than scrape them
(see figure 1).

2. Alternating “open rows” of highly atsorbent backing Aold micro-dust taken off the rec-
ord, and demonstrate Discwashzr’s efzctiven=ss aver long term use (see figure 2).

3. The inherently safe E% fluxd delivery 3vstem and capillery fluid removal allows the most
researched record c eaner to be the wozld s test.

LNFETOUCHELC =HO™ 0%
(= DISC¥WASHER B3USH

Fig. 1 Line of micro-dust
removed from a ‘‘clean™
record. ¥ ™ sy rcoro A
-':“Cmntlfn‘-ﬂ-l"lf L

FAg 2 Accumudated m'co-
clct from song, effective Lse
cEtte Disewasher Syster.

Discwasher GIoup .o S,
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Edited by William Livingstone

@ THE FIRST DIGITALLY RECORDED OPERA
set to be released in the U.S. is
Beethoven's Fidelio on London Records.
Hildegard Behrens and Peter Hofman
head the cast, and Sir Georg Solti
conducts the Chicago Symphony. The
set should be in stores this spring.
Polygram used 3M equipment for what
is claimed to be the first multitrack
digital operatic recording: Wagner's
Parsifal conducted by Herbert von
Karajan. Analog tapes were also made
at the Parsifal sessions, and this
summer Polygram officials will decide
which to use. Parsifal is due in 1981
on Deutsche Grammophon.

& ZENITH AND RCA HAVE SIGNED VIDEODISC
technology agreements that give each
company access to the other's patented
videodisc-player developments. Both
Zenith's and RCA's units will be able
to play the same videodiscs in the
capacitance format. Zenith plans to
have its player on the market by the
middle of next year at a retail price
under $500. Zenith dealers will also
sell videodiscs--all mono. Ho, hum.

® MAY I HAVE THE ENVELOPE, PLEASE?

The Avery Fisher Prize for a young
American instrumentalist has been
awarded this year to pianist Richard
Goode....The National Academy of
Popular Music has given a Lifetime
Achievement in Popular Music Award to
Ethel Merman....The American Academy
and Institute of Arts and Letters has
awarded Goddard Lieberson Fellowships
(810,000 each) to young composers
David Chaitkin, of New York City, and
Robert Xavier Rodriguez, of Dallas....
The name of Edwin Howard Armstrong,
inventor of FM radio, was added to the
roster of the National Inventors Hall
of Fame.

® LONDON RECORDS WILL CEASE TO EXIST
as a separate company. The London
catalog and certain other assets, such
as master tapes, have been sold by
English Decca to Polygram, which owns
Philips and Deutsche Grammophon. In
the United States and Canada, London
recordings will now be marketed by
Polygram side by side with its other
classical labels.

WS sy S = " 7 May

® A FIXED-HEAD DIGITAL CASSETTE DECK
has been developed by Sanyo. Using

a ten-track, single-crystal ferrite
head, the stereo unit records on metal
tape in the large Elcaset format

(3 3/4 ips, 4%-inch tape). The system
emits less mechanical noise, Sanyo
claims, than a comparabtle adaptor/VCR
system and yet permits easy editing.
Neither production nor marketing plans
have been announced.

® BARCLAY-CROCKER AND PHILIPS RECORDS
have signed a contract permitting the
former to release recordings from the
Philips and Mercury Golden Imports
catalogs on open-reel tapes. Fifteen
tapes are expected during the first
year of the two-year contract, among
them Berlioz's Symphonie Fantastique
conducted by Sir Colin Davis and
Holst's The Planets conducted by
Neville Marriner.

& DIGITALLY MASTERED CLASSICAL DISCS
are catalogued in Classics Only, which
costs 50¢ and can be ordered from
Classics Only, Box 14196L, Columbus,
Ohio 43214. All recordings listed in
the catalog can be ordered from its
publishers. Labels include Angel,
Delos, Denon, London, RCA, Sound 80,
Telarc, Varése-Sarabande, and others.

@ NEW VISTAS IN TAPE PIRACY: English
heavy-metal rockers Judas Priest have
fallen victim to what is apparently
the first-ever kidnapping of a master
tape. The Priest's new album was
being mixed at Electric Lady Studios
in New York City when it was stolen
during a recent break-in. Faced with
the prospect of having to rerecorad
the entire album., the managers of the
group rejected police advice and
shelled out the demanded $100,000 in
ransom. The tape was returned with
only minor damage.

® ENGLISH ROCKER BRAM TCHAIKOVSKY
completed his second album just prior
to the Soviet invasion of Afghanistan,
but its release has been delayed by
executives at American Polydor. It
seems Bram, not known for political
convictions, wanted to call the disc
"The Russians Are Coming.'’
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Speakin

By William
Anderson
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THE ORIGINAL-INSTRUMENT RAG

IME was when I would have run miles to
keep a shawm, a rackett, a sackbut, or
any number of other ancient instruments
from assaulting a pair of ears that had
grown up to more modern sounds, more re-
cent musical conventions. That was back
during the Early Musicological Period,
when scholars, having just discovered pho-
nograph records and some of the profitable
academic uses to which they might be put,
were intent on improving them into the
ground by subjecting them to rediscovered
performance-practice rules as rigid as an
amendment to Mosaic law. The result of an
awful lot of good scholarship was, in short, a
lot of awful music, and the listening public
grew wisely wary of anything smacking too
much of “research.”
We've grown even more wise since then,
having learned in most cases to put scholar-
ship in the service of making music rather

than the other way around. “Ancient In-
strument Syndrome” lingers on in some
quarters, however, still characterized by the
onset of a headache (and the previously
cited urge to run) at the mere mention of
“original instruments.” I would like to as-
sure fellow sufferers that suchresponses are
entirely uncalled-for in the case of (steady!)
the Academy of Ancient Music’s new series
of unusual original-instrument perform-
ances of Mozart symphonies for L’Oiseau-
Lyre (the first-released volume, containing
eleven early works, is reviewed in this issue,
page 72).

These symphonies are, in fact, so unusual
that I find them a little difficult to charac-
terize justly in purely musical terms. Per-
haps visual ones will do the trick: they
sound to me the way Stanley Kubrick’s
breathtakingly beautiful movie of Thacker-
ay’s The Luck of Barry Lyndon looked—

brilliantly colored, filled with graceful, hy-
perciviliZed figures moving against sublime
vistas in a transparent yet softly radiant at-
mosphere. Thackeray subtitled his satire 4
Romance of the Last Century, which is to
say Mozart’s eighteenth. To put it in terms
of one of those grand generalizations my
mind finds congenial, the nineteenth cen-
tury was in thrall, intellectually and artisti-
cally, to the heart, the eighteenth to the
head. Musically, at least, we have not, even
this far into the twentieth, moved all that
far from nineteenth-century Romanticism,
so when we think of “symphonies’ we think
largely in terms of Beethoven, Brahms, and
(lately) Mahler—bulky, weighty works of
Dimension and Import. Some of these
heavy expectations have, I think, insensibly
crept into many Mozart performances, and
to our loss.

AND s0, if these symphonies have not sat-
isfactorily engaged my attention before
this, 1 an inclined to blame performances
too richly opaque with the sound of modern
instruments to admit that lambent eight-
eenth-century light, too busy looking for
dark-browed passion to discover graceful
wit. Granted that the very idea of a *“sym-
phony” was still in the process of develop-
ment, and that Mozart was but a feisty
teenager (sixteen to eighteen years old)
when he wrote them, these early sympho-
nies are not like that at all. The music is
written—and here played—with a contag-
iously effervescent, lighthearted, and thor-
oughly intellectual clarity that simply
sweeps the listener away. Example, you
say? Try the Symphony in E-flat Major (K.
132), especially for the extraordinary juxta-
position of moods between Minuet and
Trio—and even within the Trio itself—and
come away convinced. For myself, I have
resolved to be kinder in future to musicolo-
gy and to original instruments as well (oh,
those juicy gut strings, those sonorous natu-
ral horns!). O
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MEMOREX HIGH BIAS TEST NO. 5.

The GenRad 1995 Real-Time Analyzer is
among today's state-of-the-art devices for
accurately measuring and displaying audio
signals. That's why wza used it to show that
MEMOREX HIGH BIAS is today's state-of-
the-art high bias cassette tape.

When tested at standard recording levels
‘& !f@ against other high bias tapes, none had
R R a flatter frequency response than
.Q@@ MEMOREX HIGH BIAS.

% 3
EAed  usr ot

- And, the signal/noise ratio of MEMOREX
i e e | HIGH BIAS oroved to be unsurpassed at
R the critical h gh end.

wa Proof you can't buy a high bias cassette

" . that gives ycu truer reproduction. And isn’t
- that what you buy a . -

high bias tage for? . '

dlsplav

Is it live, or is it

MEMOREX

Priciuget 4 1ot

¢
B i a (]

o

The GenRad 1995 Integrating Real-Time
Analyzer measured signals from a
Nakamichi 5682 cassette deck. Input
signal source was “pink noise” at OdB
(200 nanowebers—stanadard record
level). If you'd like a copy of the test
results, please send a self-addressed,
Stamped business-size envelope to the
address below, Ask for the GenRad Test. -

€ 1980 Memorex Corporation !
Memorex Audio Development Center, P.O. Box 988, Santa Clara, CA 95052, U.S.A,







Anincredible sound experience
awaits you. An experience that
technology alone finds hard to
explain. You'll hear music of such
stunning purity and sensual rich-
ness, that you'll wonder how any
audio system could make that much
of a difference.

The Onkyo CP-1030F

That's the secret of Onkyo. The
unique ability to take you several
steps beyond pure technology ... to
a world of more exciting sound. And
we provide it in all our components
... beginning with turntables.
®  The Onkyo CP-1030F Fully-
Automatic Turntable is an outstand-
ing example. It takes far greater
advantage of today’s most sensitive
high-compliance cartridges . . .
providing more precise record
groove tracking, while silencing out
vibrations from record warp, the
turntable motors, even sound

The Onkyo TA-2080

waves produced by your speakers.
The CP-1030F is rich with im-
portant new concepts ... alow
mass, straight line carbon-fiber
tonearm . . . infrared sensors for
smoother automatic tonearm con-
trol . . . Quartz-locked direct-drive
accuracy . .. and anew triple-
insulated suspension. All combine
to produce purer sound. And the
CP-1030F is just one of five ad-
vanced new turntables from Onkyo.
B |n stereo cassette tape decks
too, Onkyo achieves more perfect
sound. The Onkyo TA-2080, for
example, provides a computerized

control system called “Accu-Bias”
... which automatically assures that
every recording you make is supe-
rior, including new metal tapes.

Every tape has a different bias
setting requirement . . . even two
tapes of the same formulation from
the same manufacturer. “Accu-
Bias” automatically senses each
tape’'s unigue bias needs, then
makes the precise system adjust-
ments to provide it. Brighter, cleaner
high notes are the reward.

The Onkyo TA-2080 also pro-
vides a rich and important array of
other high performance features.
3-Heads with a 2-motor/2 capstan
drive system . . . a Dolby* noise re-
duction system with switchable
MPX filter and two channel calibra-
tioncontrals . . . both VU meters and
10-step LED peak indicators. And
the TA-2080 is just one of four Onkyo
cassette tape decks.

8  Onkyo integrated sterec ampli-
fiers provide an extraordinary...and
unique ... sound experience. Their
special Super-Servo circuitry totally
eliminates the sonic “ghost signals”
common to DC power amplifiers. As
a result, each instrument and voice
sounds purer and more individually
real ... regardless of volume level.
You'll experience—perhaps for the
first time—stereo with a fully dis-
cernible third-dimension.

There are three Onkyo integrated
stereo amplifiers to select from.

All with Super-Servo, LED peak
power indicators, and other ad-
vanced features. A companion
series of three Onkyo steren tuners
is also aveilable.

8 Of all our components, the
most widely known are our stereo
receivers. And with good reason.
Their FM sections are clearly supe-
rior ... picking up weak stations
noiselessly and strong stations
without distortion. And Onkyo was
the first to revolutionize receiver
design with Quartz-Locked

FM tuning and the unique

The Onkyo A-7090

*Hurman Toueh Sensor” control.

In all, there are 6 Onkyo AM/FM
stereo receivers ... with the in-
credibly advanced TX-8500 MK-I|
paramount among them. With 160
Watts per channel*™. .. digital FM
frequency display ... amemory to
preset up to seven FM stations . ..

e > _eovaaand
S e DT E TG

The Onkyo TX-8500 MKII
and a built-in Dolby* FM circuit .. .
the Onkyo TX-8500 MK-Il is one of
the most advanced receivers ever
conceived. Andit's justone of 6
Onkyo receivers to pick from.
B Inspeaker systems, few are as
innovative, accurate and impres-
sive as the Onkyo F-5000 3-way,
Phase Aligned Array®™ Speaker
System. The F-5000 delivers more
exciting sound ... with precise
three-dimensional imaging.
Speaker alignment is one of the
reasons. Even more significant is
the unique Onkyo planar woofer,

The Onkyo F-5000

planar midrange, and Direct Drive
Membrane®™ Tweeter.

Gone are the sound interfer-
ence patterns and phase cancella-
tions that cone shaped speakers
always provide. Instead is a listen-
ing experience with the same
true frequency relationships of the
performance.

m Experience "the secret of Onkyo”
now, at your Onkyo dealer. Hear
audio components so advanced,
they transcend mere technology.
Onkyo USA Corporation

42-07 20th Ave., Long Island City
N.Y 11105 (212) 728-4639

“TM of Dolby Laboratories = Min. RMS at 8 ohms both charnnels driven from 20 to 20,000 Hz with mo more than 0.05% total harmonic distortion.
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Mclntosh C 32
“More Than a Preamplifier”

Mcintosh 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 all
Mclintosh products. copies of the
international awards, and a North
American FM directory. You will
understand why Mcintosh product
tesearch and development always
has . the appearance and tech-
nological look to the future,

Keep up to date.
Send now - - -

Mcintosh 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 to Mcintosh. For non-rush
service send the Reader Service Card to the
magazine.
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Pink Floyd

@& 1 was very impressed with Noel Cop-
page’s review of Pink Floyd’s “The Wall.” [
am a great fan of theirs, and I think it is
about time this fine group got some credit
for their excellent performances.
AHMAD REZAl
Wichita, Kan.

& I question the sanity of Noel Coppage.
Comparing Pink Floyd’s “The Wall” to the
Who's “Tommy” (in the March issue) is
like comparing a compact stereo system to a
$15,000 component setup. The album in no
way goes beyond Fleetwood Mac’s “Tusk™
but struggles to stay five laps behind it. Mr.
Coppage’s definition of a “rock” album is
obviously a bit distorted. Pink Floyd may
make good music to pop reds to, but calling
“The Wall” or even “Dark Side of the
Moon” rock music is insane. I would buy
even a Kiss album before [ would buy “The
Wall.” Many Pink Floyd fans claim that
the best thing about them is “the great
sound effects, man.” I suggest that anyone
who really wants a sound-effects album can
get one for around $1.99 at his nearest hi-fi
dealer.
WiLrLiaMm L. PAGE
Raleigh, N.C.

@ I was delighted with Noel Coppage’s re-
view in March of Pink Floyd’s latest mas-
terpiece, “The Wall.”” These four musicians
are true audiophiles at heart, as Mobile Fi-
delity Sound Labs will confirm. Congrats to
these gentlemen for topping the national
charts.

May I suggest, though, that Mr. Cop-
page give another listen to Empty Spaces
on side two; play it backwards and there’s a
secret message.

JoHN JESSE CarO
San Gabriel, Calif.

Lulu’s Last Word

® In his March review of the first com-
plete recording of Berg’s Lul/u, Eric Salz-
man raised a question about the word the
Countess Geschwitz utters at the very end
of the opera. Indeed, it does not appear in

2

THE EDITO

the libretto; nevertheless, I believe I know
what the word is. It is the adjective ver-
Sflucht (cursed). We are familiar with this
word within the context of Lu/u because in
the countess’ short aria toward the end of
the final uncompleted scene [in older, frag-
mentary productions], she sings several
times the phrase “Verfluchtes Leben!”—
literally, “Cursed life!” (in Angel’s libretto
booklet accompanying the recording of the
incomplete Hamburg production this is
translated as “I curse my life!”).

In any case, it remains a mystery why
this utterance was included in the opera and
even more why Deutsche Grammophon did
not include it in its libretto booklet. Still, I
cannot think of a better word to describe the
pitiful Geschwitz’s life.

RICHARD DEANE
Richmond, Ky.

Fuzzy Mac

@ My advice to Russ Rawlings, who
claimed in his February letter to have
bought a “fuzzy-sounding” copy of Fleet-
wood Mac’s “Tusk,” is that he should not
have delayed a minute returning it to the
record dealer for a full refund or another
copy from a fresh batch. My copy of
“Tusk” is almost flawless, so there must be
some good ones out there, although it may
require a little effort to obtain one.

If the record companies think they can
pass off inferior discs stamped out with a
worn master, then we must just pass them
back to them—at $12 to $15 for a double-
disc album we’d damn well better! So don’t
smile when you return a bad record; you’re
miffed, right? And getting “‘raped,” as you
put it, is no laughing matter. Demand a
good copy of “Tusk,” go directly home, set
the volume for loud, and hear the Mac as
they were meant to be heard.

JosepH C. DESY
Burlington, lowa

Direct-cut Hines

©® My compliments on STEREO REVIEW’s
choice of Earl Hines as recipient of its 1979
(Continued on page 13)
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an p ifier
that listens
to loudspeakers.

You buy an amplifier to drive loud-
speakers. If you're like most people,
you rely heavily on distortion “specs”
to make a buying decision. SAE found
that today's specs don't tell you every-
thing. How could they when the tests
for these specs don't even require an
amplifier to drive a loudspeaker!!

They use a load l
resistor instead . .. a = :
static, predictable, % /” g
unchanging o
representation &N
of the dynamic, %’ & i
unpredictable, ever-changing loud-
speaker. As a result, specs can't tell
you how well an amplifier is going to
handle your loudspeakers. SAE has
researched this problem and developed
a test which actually measures the
amplifier while it
drives aloudspeaker.

ChartIshows
the response of
our all new 250

g

-
o

watt/channel* 2401 Dual High
UE% T T Resolution Power
{Amplifier under
_|conventional tests
__|and under SAE’s
new ‘real world”
tests. As you can
see, this amplifier
performs much the same whether
connected to a load resistor or a loud-
speaker. It really 1
listens to your e
speakersneeds. |+ - - :
Chart II shows *T i
howaconventional | = T
amplifier attempts BEEL
to handle the same ~ g arwii s
situation.
Your SAE dealer has a powerful story
g to tell. Stop by and have a
listen; or write us and
we'll send you more
information fast.

—

!»-H-J-uw;éf‘, ARSI ER

SAE 2401 Driving:
a) a load resistor b) a loudspeaker

i

“at 0.025% THD into 3 CGhms from
20H: to 20kHz per FTZ standards.

SCIENTIFIC AUDIO ELECTRONICS, INC.

For the latest information, fast, write: SAE, P.O. Box 60271, Terminal Annex, Los Angeles, CA 90060.
In Canada, The Pringle Group, 30 Scarsdale Rd., Don Mills, Ontario, Canada M3B 2R7.
CIRCLE NG. 48 ON READER SERVICE CARD



Our TK1 3" high-frequency
speakers add brilliance and

a great remedy for already

clarity to your car sound (also

installed lackluster systents).

The SK1 5% " extended
raige speakers are the
heart of our system

and have Allec’s famous
crispuness and efficiency.

5

Let’s break all rules and get to
the hard one first. Number four; $350
for a complete car stereo speaker
system. Gulp. But considering what
you paid for the stereo in your dash,
if you don't have good speakers, all
that money is simply wasted.

Before we get to number one,

a word about our whole Voice of the
Highway™ system (the ALL). It's
extremely modular. So much so, you
can buy any part of it and enhance
what you've got now. Of course, it’s
best to get it all and listen to car
stereo as it’s supposed to sound.

A system designed exclusively for the
road, but engineered to rival the one
in your living room.

Now to number one, a pair of
TK1 3" high frequency drivers that
deliver the highest highs you've €
heard in car stereo. It’s a dimen-
sion other speaker systems just
don’t have.

i

Altec’s SW1 Power Bass provides
the rich, low bass that’s been
missing in automolive sound.

3

Just as essential, number two,
" our SKI1 5%4"speakers. Designed
for extended range and for fitting
in where nothing else will. The sound?
It's what made Altec famous: clean,
clear and tight.

Number three is a unique
requirement: the SW1 Power Bass.
A self-powered subwoofer that fills
out the entire system, improves
its dynamic range and reduces distor-
tion. Its unique die-cast structure
contains a 40-watt amplifier, elec-
tronic crossover, balanced inputs and
an active equalizer. And the results
are dramatic. (Or you can add the
Power Base to your existing speakers
for $219.95 and still get great sound.)

Now back to number four, our
$350 item. If you want true car stereo,
super efficiency and clear performance
(not just so much noise on the road),
you have to give our Voice of the

The
ALI System

Voice of the Highway"

Highway™ a listen. We believe it’s the
only speaker truly designed for the
car. (And when it’s installed by an
authorized dealer, well guarantee it
for as long as you own the car).

In addition to our ALI system,
we also have an incredible set of 6"x 9"
Duplex speakers. They're ideal for
all cars with severe space limitations,
because they easily mount into
a door. They also can be used with
the AL system or are available
themselves at $159.95 per pair.

LISTEN. FREE GAS.

Just to get you to listen, we'll
pay for your gas money. Take this ad
to your car stereo dealer, listen to
the speakers, and well send you $2
for gas money, whether you buy
or not. That’s how confident we are
you'll like our Voice of the Highway.
So when it comes down to the four

steps, all of them are really easy
to take. One at a time, or all at
once. Including the last one.
It won't be so hard, once you
really listen. Hear Altec’s Voice
of the Highway™ today and end
up driving a real bargain. For the
name of your local dealer, call
toll-free (800) 528-6050, Ext. 731,
in Arizona (800) 352-0458.

1515 South Manchester Avenue, Anaheim, California 92803

CIRCLE NO. 2 ON READER SERVICE CARD
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Certificate of Merit. Earl Hines is truly one
of the giants of American music and is most
deserving of this award.

However, | was disappointed that the ac-
companying article on Hines in the Febru-
ary issue failed to acknowledge his contri-
bution to the world’s audiophiles by not in-
cluding his direct-to-disc recording, “Fa-
tha” (M&K RealTime RT-105), in the
“Hines on Disc™ section. An occasional
complaint about direct-to-disc and digital
recordings is that too few major artists are
represented on these records, which makes
Earl Hines’ album all the more significant.
Few recordings combine musicianship of his
stature with such high technical quality.

CHuck Back
M &K RealTime Records
Culver City, Calif.

Discossion

@ Concerning ‘“Discophiies and -phobes™
in the March “Letters,” 1 was pleased to
note that someone shares my views on disco
but very disappointed to read that rock and
classical music are “‘dead.” Dead? How can
STERFO REVIEW print such a fallacy with-
out at least responding to it? Not only has
classical music been around for Aundreds of
years, but it certainly isn’t losing popularity
either. Disco is but a short-lived star in the
eternal firmament of classical music. Mo-
zart was four years old when he wrote his
first symphony, which is four trillion times
more than | can say for Giorgio Moroder,
Donna Summer, or Gino Soccio.
Ty C. M. HOFFMAN
Crestline, Ohio

@® The best comment of all on rock-lovers’
detestation of disco is the fact that disco
clubs are now playing more and more rock
music. They couldn’t lick ’em, so they
joined ‘em. Dance on, baby!
ANGIE Bianco
Brooklyn, N.Y.

Donna and Tonio

@ | couldn’t help noticing an irony in
STEREO REVIEW’s 1979 Record of the Year
Awards (February issue). A few years down
the road, Tonio K.s “Life in the Food-
chain” will, from all indications, be an ex-
pensive collector’s item, while Donna Sum-
mer’s “Bad Girls” will probably be held in
as high a regard then as Pat Boone LPs are
today. Thanks to Steve Simels’ rave review
last year, I've put a few copies of Tonio’s
disc on ice.
JouN H. SMiTh JR.
Danville, I11.

Know-it-alls

@ | subscribe to STEREO REVIEW to keep
up on the newest innovations in the audio
world, but | also thoroughly enjoy “Letters
to the Editor.” I just have to smile when I
read a letter concerning a review of an al-
bum that has offended someone. The writ-
ers attempt to dazzle fellow readers with
facts, history, and opinions that virtually
turn them into the kind of narrow-minded
hypocrites that they accuse the critics of be-

MAY 1980

ing. STEREO REVIEW’s critics are profes-
sional journalists. As such their job is to get
a reaction from their readers. Nowhere in
the magazine does it state that they are
music-making know-it-alls. And who would
read reviews that make every album out to
be the potential best seller of the year?
RANDAL Pocock
Alexandria, Va.

Big Ten Bands

@ [ have been recording Big Ten bands at
football games with the crowd sounds,
cheers, etc. It’s a great hobby, and I think
tapes of this sort may have commercial po-

tential. There are hundreds of bands to re-
cord, and the musicians and students alone
would be a pretty good market. What can |
do with this idea? Can | buy a tape dupli-
cating machine and make copies of my re-
cordings? What do you suggest?
PAuL GORDINIER
Chicago, Il.

The Ediior replies: As I see it, this propos-
al presents three kinds of problems.

(1) Legal: When you buy a ticket to a
Sfootball game, the contractual obligation
by the seller involves only the “live enter-
tainment”—the game itself and whatever
half-time divertissements he cares to in-
clude. He has not sold you the right to re-

EQUALIZERS...
PREAMP-EQUALIZERS ...
CLASS "H” AMPLIFIERS. ..

CHANWEL S
3

T T

“THE PERFECT PRE—A%
FOR THE GREAT NEW suPER-Pﬂ

MODIL psa0y
SI0MAL FROCEEROR
PRUAMP FOUALIZER

AMPSl

Fora SUPEI-SYSTEM match the SP4001 wnh any of llme TRUE “Stale-of-the-An"

SP4001 SPECIAL FEATURES

+ Dual 10-Band Equalization « Zero-Gain/LED Leved Balancing « Sub-Soric
Filtering  Four Mono Phono Preamplifiers « Two-Way Tape Dubbing « Two
i Level Cogtrol « Zero-Detent Slide
Potentiometers « 18" Rack Mount « Includes Walrut Wood Veneered Side
“‘FREQUENCY SPECTRUM ANLLYZER' Test Record o

External Pr

g Loops « 32

Panels ¢ Includes
Includes *COMPUTONE CHARTS' for Instant Re-setting

SP4001 SPECIFICATIONS
PREAMP SECTION f
FREQUENCY RESPONSE: Hi-Level +'/4dB. 5 Hz to 100 kHz. §

Phono + '/2dB. 20 Hz to 20 kHz.
TOTAL HARMONIC DISTORTION: Less than 01%
IMDISTORTION: tessthan.01%.
PHIONO SIGNAL-TO-NOISE: 97dB.
4 PHONO PREAMP BESIGN: Four separate mono preamp
1 circits
EQUALIZER SECTION
IN-OUT MONITORING: L E 0 Comparison Circuil.
HARMONIC DISTORTION: Less than .01%.
$549.

IMDISTORTION: Less than .01%.
I e T e L e

FREE‘ 16-Page

Fuli-Color Brochure
|
A LIZATH
oW OF EauZATIGYF

The-new CLASS **H'" ANALGG foglc Vari-Por-tional® circeRt with AUTG-CROWBAR
protection circuit, input level controls, adjustable range melers, main and remote
speaker selection, cipping indicators, VARI-POR-TIBNAL® indicators and speaker
prolection. 250 watts RMS minimum p/c 20-20KHz @ 8 ohms, less than 0.1%

THD. T.LM. hetter than 0.02%. NON-LIMITED oufput assures crisp clean

peaks. 3 models. BA3IC, METER, AMP-QUALIZER,

.‘; INCLUDES COMPLETE SPECIFICATIONS ON ALL MODELS

SENO $6.00 FOR EQ-EVALUATION KIT:
1-12” LP * FREQUENCY SPECTRUM AWALYZER'' TEST RZCOFD, Z CHARTS, 1 CABLE, INSTRUCTIONS

E Made in U.S.A. by SOUNDCRAFTSMEN » 2200 South Ritchy » Santa Ama, CA 92705 U.S.A.
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cord the sounds on tape or the sights on
film, even though no big deal would likely
be made abour ir, both recording and film-
ing being so hard to police in a stadium
seating up to 100,000 people. He would get
hard-nosed about it, however, if any such
free-lance operation threatened to iuterfere
with his seiling film or broadcast rights to
commercial inierests.

(2) Ethical: That same football ticket en-
titles you in aciual fact only to one-time
performances by members of the ieam and
the band. They might not mind too much if,
Sfor reasons of sentiment, you wished to ex-
tend your own enjoyment of the occasion by
taping a few memories for later playback.
They would ke properly outraged, kowever,

if you set up an enterprise to market and
sell their talents to someone who did not
buy a ticket without reimbursing them for
this exploitation. Such an operation niight
easily find itself classified wnder “theft of
services.”

(3} Practical: The number of people who
might be interested in the sounds of the
marching bands of the Big Ten, crowd
roars inciuded, is probably rather small—
and if they are demorn hobbyists they will
probably be making their own tapes any-
way. (The size of the market, incidentally,
would do nothing to mitigate the ethical
crime of using the work of others without
their consent.) [ suggest that you abandon
this enterprise.

Transform your home
into a nightclub, concert hall
or cathedral.

=venthe finest stereo canot crezt= the ifusicn of “beingtrere’ ir the
SEmeE acoustic spaca as the muscizns. .
Now you can experiencesthe impaet cf heanng sound in “haee dimken-
siors with the ACS 10 Acoustic Gimension Synthesizer. The ADS 10
uses-sophisticatec cigitl time dely techniceies to recr=ate the am-
izt sound field-which surrounds the ist2ner in any. “eal acoustic
spac2.
Ske-s0 Review” on the ADS 10 experense:’ . . a totally unobtrusive,
nat.isax ambience-can ke achieves—andonce you've experienced it,
it's very difficult toeg ve up.”
The Complete Buyers Guide to Ste-eo*Hi-Fi Equipmeat” put it this
way: “ .. If you have agpod stereo system.-and ask yousseif, Is there
hing | could co for umder $120@ that mo.ild do so muehsto improve
the rzalism of music regroduction in my Jeme as the £DS 10?" the
answer is certair o oe no’. it's -hat good™

For more informak on, wiite ADS, Dept. S=1=, or call 1-806-824-7888
(Califcrnia 1-800-852-7377) toll. see anc ask for Opesator 48E. Or
batter yet, take yz=ur favorite records to your ADS dealer and let him
d=monstrate how the ALS 10 canerec-eas the live musical2xperience
ir ¥cur home.

1"Cuzl'(ed!)y permission, Steaco Review, April €79,.and Tae Complete Buyers Guide to Stereo/
Hi-F. Zcuipment, November 1373.

Silly Season

® Thank you for Paulette Weiss” very hu-
morous and insightful February column,
*“The Silly Season.” In these days of world-
weary and bizarre rock megastars, it’s re-
freshing to read that there are still plenty of
loonies around.
BiLL SCHUBERT
Orangeburg, N.Y.

Audio Accessory?

@ After reading about Jeffrey Greenberg’s
protective sign, “This equipment is worth
more than you are; please don’t touch,” in
January’s “Installation of the Month,”
there was no way I could resist sending you
a copy of the sign I use for the same pur-
pose [see below].
BiLL DESouza
Salem, Ore.

ACHTUNG! Alles Touristen Und Non-technischen Lookens

Peepers! Das Machine control is Nicht Fur Gerfingerpoken

e Und Mitten grabben. Oderwise is Easy Schnappen Der

E Springenwerk, Blowenfuse. Und Poppencorken Mit Spitzen -
: sparken. Der Machine is Diggen by Experten Onlv Is Nicht
: Fur Gerverken by Das Dummkopfen. Das Rubbernecken

-
= Sightseenen Keepen Das Cottonpicken Hands in Das Pockets.
-

= So Relaxen Und Watchen Das Blinkenlights.

What's in a Word?

@& I'm trying to broaden my knowledge of
classical—or should I say ‘‘serious”?—
music, but my progress is hindered by the
ubiquitous occurrence of foreign words and
phrases that I don’t understand. For in-
stance, in the December 1979 review of Mo-
zart’s The Marriage of Figaro are “Non pit
andrai,” “Voi che sapete,” and ““‘Venite in-
ginocchiatevi.”” Now how in the world am 1
to know what those mean? How much trou-
ble would it be to offer translations in par-
entheses after all foreign words or phrases
used in STEREO REVIEW?
GLEN E. WHITTINGTON
Anthony, N.M.

Music Editor James Goodfriend replies:
The examples given are all quotations
from the text of the opera and were used
only to identify particular arias. Transla-
tions would not be of any great service
(“Venite inginocchiatevi,” for example,
means “‘Come, kneel”). More general for-
eign-language musical terms are usually
included as “loan words” in any large Eng-
lish dictionary, but learning the titles of
works and (particularly) arias in the major
(and some minor) European languages
takes a little work (anything worthwhile
does). Such knowledge is far from being an
affectation; perhaps refusing to deal with
any language but English is.

Archivists, Attention

@ [ have a complete set of STEREO REVIEW
back through 1967. Anyone interested?

RoBERT J. HELLWIG

9205 Cherry Tree Drive

Alexandria, Va. 22309

STEREO REVIEW



OCQUSCICS ... of your very own!

A g I = ® K-340- A “Realworld” Concert Hall

Be possessive. Curl up in the comfort of your favorite chair within a K-340 Concert Hall
of your very own. There you can be sensually involved and you disturb no one else.

The new AKG K-340 is the first uniquely engineered headphones to combinz the
advantages of “electrostatic” and dynamic transducers together with passive
diaphragms. The result of intensive studies in psychoacoustics, they are designed to
effectively produce sound which precisely simulates the listening experienae one
enjoys from high quality speakers in free space. Their superior sound offers hours of
contentment. :

Listen to these “live” performance headphones at your AKG dealer today,
or write us directly.

PHILIPS AUDIO VIDEO SYSTEMS CORP. =
A NORTH AMERICAN PHILIPS COMPANY { > y .
e o - consesao IAPCEd .. tHe mark of professional quality

in microphores , headphones , pho-tcartridges, reverb units.
® AKG Akustische und Kino-Ge ate GmbH, Austria




7 latest audio equipment and accessories

Empire Cartridge
Family Has Six
New Members

O All the members of Empire’s Dynamic
Interface family of phono cartridges weigh
5.3 grams, use samarium-cobalt magnets,
and have a simplified mounting procedure,
a 20-degree vertical-tracking angle, and a
stylus-lock system to prevent stylus misori-
entation. The top-of-the-line 600LAC uses
a tapered aluminum-alloy cantilever and a
“large-area-contact” stylus. Effective tip
mass is 0.6 milligram; dynamic compliance
is 20 microdynes per centimeter. Recom-
mended tracking force is 1Y2 grams, with
tracking ability at 1,000 Hz rated at 38 cen-
timeters per second. Frequency response is
given as 20 to 28,000 Hz =+ 1% dB. Chan-
nels are balanced within 1 dB, while separa-
tion at 1,000 Hz is 30 dB. Recommended
loading is 47,000 ohms and 150 picofarads.
The other five models in the line have bira-
dial, elliptical, or spherical styli and track at
progressively higher forces (up to 33
grams). Prices: 600LAC, $175; other mod-
els from $125 to $40.
Circle 120 on reader service card

Luxman Preamplifier
Has Low Distortion

O The Luxman C-5000A control pream-
plifier features a rating of less than 0.005
per cent total harmonic distortion through
both the phono and high-level inputs at an
output voltage of 2 volts (maximum avail-
able output is 18 volts). Intermodulation
distortion is less than 0.002 per cent. There
are three phono inputs, two for moving-
magnet cartridges and one for a moving-coil
cartridge; the last requires a separate mov-
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ing-coil transformer that plugs into the C-
5000A. The A-weighted signal-to-noise ra-
tio is more than 80 dB through the moving-
magnet phono stage and greater than 100
dB through the tuner and auxiliary inputs.
The bass and treble tone controls offer a
choice of nine turnover frequencies each,
and there are switchable infrasonic and
high-frequency filters. Three tape recorders
may be connected to the C-5000A, each
with separate dubbing and monitor ¢on-
trols. The unit measures 20 x 14 x 72
inches and weighs 25 pounds. Price:

$1,395.
Circle 121 on reader service card

Audio Pro’s
Self-powered
Speaker System

O The A4-14 biamplified speaker system
from Audio Pro contains an amplifier to
drive a dual 5-inch-driver version of the Au-
dio Pro B2-50 subwoofer. A separate ampli-
fier drives the unit’s 4i~2-inch midrange
driver and l-inch soft-dome tweeter. Fre-
quency response is given as 30 to 20,000 Hz
+3 dB. The speaker has a control to com-
pensate for system placement and distance
from room boundaries. Distortion is rated
at less than 0.5 per cent within the stated
frequency range, with an 86-dB sound-pres-
sure level (SPL) at 1 meter into a half-
space. The self-powered systems plug di-
rectly into a wall socket and automatically
turn on when fed a signal from a preampli-
fier (or receiver). A sensitivity control ad-
justs the speaker’s internal power-amplifier
sensitivities from 0.1 to 50 volts for a 96-dB
SPL output at | meter into a half-space. Di-
mensions are 12Y2 x 10% x 20% inches and
weight is 35 pounds. Price: $1,600 per
pair.
Circle 122 on reader service card

Ultracraft Unipivot
Tone Arm with
Damping Adjustment

O The Ultracraft AC-30 tone arm from
Osawa uses a viscous-damped, unipivot sup-
port. A variable-damping control allows the
user to select damping for a cartridge so as
to produce an arm-cartridge resonance in
the optimum 8- to 11-Hz range. The arm’s
counterweight is calibrated in grams to in-
dicate stylus pressure, and it is decoupled
from the arm to minimize resonance effects.
Other features include a lateral-balancing
adjustment, antiskating control, a cue/
pause lever with height adjustment, and a
large mounting nut to provide stabilizing
mass at the base. Price: $299.95.
Circle 123 on reader service card

dbx Noise Reduction
For Tape Recording

O The dbx Model 224 Type II noise-reduc-
tion system contains four compander cir-
cuits for simultaneous stereo encoding and
decoding of tapes as they are recorded. It is
claimed to provide up to a 40-dB increase in
usable dynamic range through fixed 2:l
compression and 1:2 expansion. The rack-
mountable Model 224 will also decode dbx-
encoded discs. The device has a dynamic
range (the ratio of the peak-signal level to
the weighted background noise) of 110 dB.
Frequency response is =1 dB from 30 Hz
to 20 kHz, total harmonic distortion is less
than 0.5 per cent (less than 0.1 per cent
from 30 Hz to 14 kHz), and intermodula-
tion distortion measured by the SMPTE
method is less than 0.2 per cent. Nominal
input level is 300 millivolts (6 volts maxi-
mum). Dimensions are 13 x 172 x 61/
inches. Price: $275.
Circle 124 on reader service card

(Continued on page 18)
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A lot of cassette makers have probably
considered asking Stevie’s opinion about their
performarce. But he’s such a perfectionist,
they may have been scared off. Stevie won’t make
excuses for a cassette. He wants big studio sound
out of it. And for many cassettes, that’s asking a lot.

Not for TDK SA. The surface of this high bias
tape is packed with a specially treated particle called
Super Avi yn. With it, TDK has revolutionized the
way you hear recorded cassette music. No rock is

too hot to handle. Classical music keeps all its
dynamic range. Jazz sizzles without a hiss.
There's headroom for all the challenge
and drama of music. And all the
delicate overtcnes in between.

Stevie seys, “It’s a little music
machine that delivers the best sound,
for its size, I've ever heard.” And TDK

SA will keep delivering.* Its 250
components go through thousands
of checks. There are 1,117 check-
points fo- the shell alone. It was
1,060, but our engineers never
stop meking improvements.
Which is what you'd expect

from a perfectionist.
* In the un ikely event that any TDK cassette ever fails
to perform due to a defect in materials or workman-

ship simply return it to your local dealer or to TDK
for a free replacement.

Supplier tc the U.S. Olympic Team ",

©1980 TDK Efectronics Corp.,
Garden City, N.Y. 11530

Laok for TDK in bright new packages

-
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he Amazing Music Machine
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THE AUDIO PRO TA-150
AM/FM RECEIVER

The finest

autio component
must do more
than merely
sound good.

For an audio component to be
the absolute finest, it must satisfy
all design parameters.

Audiophiles tell us the ideal com-
ponent is a straight wire with gain.
The TA-150's all-electronic design
comes closest, which helps explain
why jts sound rivals the finest
separates.

Scientists tell us the perfect
machine would have no moving
parts. The TA-150 has but one, a
single programmable knob.

Designers tell us that form must
follow function. The beauty of the
TA-150 is that the world’'s most
sophisticated receiver is also the
easiest to operate.

Sound, science, and style. The
total design approach to audio.

For more information and

your nearest dealer

CALL TOLL FREE 800-638-0228.
Maryland: 0-459-3292 COLLECT.
Metro D.C. 459-3292

audio pro

fully computer controlled AM-FM stereo

CIRCLE NO. 67 ON READER SERVICE CARD

flew Products

latest audio equipment and accessories

Digital-audio VCR
Adaptor Comes with
Software Sample

0 Sanyo includes with each of its Plus 10
digital-audio VCR adaptors a digitally re-
corded Beta-format videocassette of Ry
Cooder’s “Bop Till You Drop” album. The
Plus 10 adaptor converts analog audio sig-
nals at line level or from microphones into a
pseudo-video signal for recording on any
U.S.-standard videotape machine. Encod-
ing is according to the EIAJ digital-audio-
adaptor standard. The complete adaptor-
plus-VCR digital-audio recording systzm
has a frequency response of 20 to 20,000
Hz, +0, —1 dB, harmonic distortion of
0.03 per cent, unmeasurable wow and flut-
ter, and a dynamic range of at least 85 dB.
Features of the Plus 10 include a high-per-
formance, low-noise stereo-microphene
preamplifier; 50-dB-range LCD level me-
ters switchable between peak or peak-hald-
ing ballistics; switchable ElIAJ-standard
pre-emphasis to reduce high-frequency
noise; and an error-rate display to show the
operation of the Plus 10’s digital error-cor-
rection circuitry. Price: $3,995.95.
Circle 125 on reader service card

Celestion’s New
Four-model
Speaker Line

0 The four acoustic-suspension systems in
Celestion’s CS series have walnut-grain vi-
nyl-covered enclosures and use many of the
drivers from the Celestion Ditton series to-
gether with a new midrange and new cross-
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over networks. The CS 7 (left) measures
302 x 143 x 102 inches. Frequency re-
sponse is stated as 45 to 20,000 Hz =3 dB
into a half-space. Crossover frequencies are
800 and 4,000 Hz. Sensitivity is 87.5 dB
sound-pressure level measured at 1 meter
with a l-watt input signal. Driver comple-
ment is a 12-inch woofer, a 1-inch dome
tweeter, and a 4-inch cone midrange. The
CS 5 (center) uses the same tweeter and
midrange but has a 10-inch woofer. Its fre-
quency response is from 55 to 20,000 Hz.
The CS 5 measures 2212 x 134 x 11 inches
and weighs 2812 pounds. The CS 3 (right)
has a dome tweeter and an 8-inch woofer;
frequency response is 62 to 20,000 Hz. The
C121 (not shown) measures 1512 x 1012x 9
inches and has a 1!2-inch tweeter and a 7-
inch woofer. Frequency response is 60 to
18,000 Hz. Nominal impedance for all
models is 8 ohms. Prices: CS 7, $329.50; CS
5, $239.50; CS 3, $139.50; C121, $99.50.
Celestion Industries, Dept. SR, P.O. Box
521, Kuniholm Drive, Holliston, Mass.
01746.
Circle 126 on reader service card

Apres Audio’s
“Elegant” Plexiglas
Audio Furniture ‘

0 The “Elegant” stereo cabinet from
Apres Audio provides record-storage space
on a shelf suspended from crescent-shaped
Plexiglas panels. The upper cabinet has a
drop-latch Plexiglas door as well as a vented
rear panel. The wooden parts of the cabinet
are either oak or oak veneer. Overall dimen-
sions are 33%s x 46 x 181/ inches, and inter-
nal dimensions of the upper cabinet are 8 x
423k x 177 inches. Some assembly is re-
quired. Price: $579. Apres Audio, Dept.
SR, 7 Revere Court, Suffern, N.Y. 10901.
Circle 127 on reader service card

(Continued on page 20)
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THE CRUCIM. LI FOR PURISTS WHO

FOR PURISTS WHO
DEMAND THE ABSOLUTE

PUREST IN SOUND.

When Metafine metal particle
tape was introduced, it was
50 advanced most decks couldn'
record on it. Now, metal-
compatible decks are available
and Metafine is stretching cassette
recording almost to the limits
of the audible range.

Metafine gives you higher
highs and lower lows than
chromium dioxide tapes. In

fact it actually delivers twice
the output of those tapes.

The same dedication to
technological perfection that
made Metafine possible is part
of every Scotch Cassette you
buy. You'll hear it in all three of
our Master® Series formulations:
Master I® (normal bias) for
recording at high volume with-
out distortion. Master 11®
(chrome bias) for quiet music
where tape hiss could interfere.
Master III® (FeCr) for out-
standing clarity and high-end
brilliance

AT g _-

THE ONE COMPONENT g_oogégE TOTHE TRUTH

THAT MAKES ALLYOUR that went into your other THAN SCOTCH:

OTHER COMPONENTS components. And that makes >

SOUND THEIR BEST. it a component in its own right. More than 30 years of research,

Perhaps the most important technology and innovation go

Every tape that carries the one of all. Because if the cassette into each one of our cassettes.

Scotch name is made with the doesn't deliver, neither can What comes out is the truth.

same kind of care and precision the rest of your system. No more. No less.

SCOTCH RECORDING TAPE. THE TRUTH COMES OUT.

S CIRCLE NO. 30 ON READER SERVICE CARD




THE AUDIO PRO A4-14
BIAMPLIFIED LOUDSPEAKER

The only bookshelf-
size*speaker with a
built-in subwoofer.

Audiophiles tell us the ultimate speaker
system uses biamplification and subwncters.
The biamplified A4-14’s, with their built in “ACE
BASS” subwoofers are an entire audmwpkile sys-
tem in bookshelf-size enclosures.

Acoustical ergineers tell us that the ideal
loudspeaker woula be a sirgle radiaing point.
Because of its built-in subwoorer, the Audio Pro
A4-14 comes closer fo this ideal than any other
full range loudspeaker—without sacrificing bass.

Designers telt us that speakers shaould be
heard and not seen. Due to their compact size
and full complemerit of room balancing cantrols,
the A4-14's can deliver their optimum perform-
ance—wherever they are placed.

Sound, science, and stvie. The total design
approach to audio.

*Optional floor stands available.

For more information and

your nearest dealer

CALL TOLL FREE 80C-638-0228.
Maryland: 0-459-3292 COLLECT.
Metro D.C. 459-3292

audiopro

CIRCLE ‘NO. 5 OR READER SERVICE CARD

New Products

latest audio equipment and accessories

Heathkit Receiver
Has Digital
Frequency Display

O The power-amplifier section of Heath-
kit’'s AR-1650 receiver kit is rated at 125
watts continuous minimum per channel into
8 ohms with less than 0.05 per cent total
harmonic distortion from 20 to 20,000 Hz.
The FM selectivity is 1.8 microvolts. The
i.f. bandwidth is switchable, with selectivity

| varying from 40 to 30 dB. Although it does

not use digital synthesis, the tuner in the
AR-1650 incorporates a precision tuning
system said to correct for mistuning. A dig-
ital frequency display shows AM and FM
station frequency. The receiver’s bass, mid-
range, and treble tone controls can be by-
passed with a front-panel switch. A low-fre-
quency filter has a —3-dB point of 30 Hz
with a 12-dB-per-octave rolloff. Switching
facilities handle two phono inputs and two
tape decks. The kit is available with either
anodized black or natural-aluminum frent
panels. Prices: with anodized black panel,
$799.95; with aluminum panel, $779.95.
Circle 128 on reader service card

Optonica Tuner
Offers Multiple
Tuning Modes

0 The Optonica ST-9405 digitally synthe-
sized AM/FM stereo tuner offers several
alternative tuning methods. A sweep mode
indicates station location with LEDs along
a horizontal scale. A zone-scan system al-
lows selection of a 1-MHz (FM) or 50-kHz
(AM) zone, displays the number of stations
in that zone, and automatically tunes to the
lowest-frequency station in the zone. An
auto-search mode scans the entire broad-
cast band at a selected speed and stops at

20

each station. Finally, direct frequency-en-
try tuning is possible. The frequencies of ten
selected stations are maintained in the tun-
er’s memory circuits even if the power is re-
moved. Bandwidth of the i.f. section is ad-
justable, and there is a high-frequency
blend switch to reduce noise in stereo
broadcasts. FM sensitivity is 1.7 microvolts,
and total harmonic distortion is 0.2 per cent
in stereo in the wide i.f. mode and 0.3 per
cent in the normal i.f. mode. Frequency re-
sponse in FM is 30 to 15,000 Hz, = 1.5 dB.
Dimensions are 3 x 17 x 152 inches. Price:
$1,000.
Circle 129 on reader service card

An Acoustical
Labyrinth Speaker
From Radio Shack

0 Radio Shack’s Realistic Optimus T-70
speaker system uses an acoustically tuned
labyrinth enclosure which is said to rein-
force bass response and to provide high effi-
ciency. The speaker uses an 8-inch long-
throw woofer and a high-efficiency soft-
dome tweeter with a crossover frequency of
2,000 Hz. Frequency response is given as 55
to 20,000 Hz +8 dB. The unit will accept
up to 75 watts of continuous power and will
produce a 90-dB sound-pressure level at 1
meter with a 1-watt input. To assure con-
tinuity of grain pattern and color, the cabi-
net has a mitre-folded walnut veneer ma-
chined from a single panel. The floor-stand-
ing speaker measures 29%4 x 10Ya x 1078
inches. Price: $129.95.
Circle 130 on reader service card

(Continued on page 22)
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Unique qualifications.

For example, a tweeter
mounted directly in the grille.

It’s the Jensen 614" Coax
II car stereo speaker. And
by putting the 2" tweeter
where it is, we've improved
the high frequency disper-
sion. And slimmed
down the speaker.

Experienced
treble-shooter
....for better
dispersion.

Highfrequencies
can be tricky...they
usually just want to
travel straight for-
ward. But the up-front
position of this direct
radiating tweeter
helps disperse those
highs throughout the
whole car.

So whether you install
these speakers low in your
front doors or back in the
rear deck, you can be sure
you're going to hear all of
the treble this unique speaker
has to offer.

Beefed up music.

That’s what you'll get
from the 6%" Coax II. Music
with plenty of meat on its

tweeter

2" Direct
radiating

bones. Music with a frequency
response that stretches from
50 Hz to 40,000 Hz.

Not only from the tweeter
in the grille. But also from
the 6" woofer behind it. This
woofer’s hefty 16 oz. magnet
and large 1” Nomex® voice

50 watt Massive
power Nomex 16 oz.
handling voice magnet
capacity coil

coil serve up a second helping
of full, balanced bass. While
aresponsive rim suspension
and meticulous cone design
give this speaker extra sen-
sitivity.

This highly efficient, 4
ohm Coax II will handle up
to 50 watts of continuous
power. And make the very
most of it.

single unit

A slimmed down
speaker.

No extra fat on this
speaker...it’s only 1%" deep
and 1t fits your current 51"
cutout. So it will fit in more
car doors, more rear decks,
and more tight spaces than
ever before.

The Jensen 615"
Coax Il is also easier
to install, thanks to
its new uni-body con-
struction. The grille
is permanently affixed
to the speaker unit.
Which not only makes
installation easier, but
alsomeans a sturdier

Woofer,  Speaker with less vi-
tweeter 5

and grille bratlon'

_combmed Excellent

D references.

Give a listen to
the new Jensen 6%"” Coax
II's. The speakers with the
grille-mounted tweeters.
We think you’ll agree
that they’re just the right
speakers to fill the position
In your car.

@; . o
SOUND LABORATORIEES
AN ESMARK COMPANY
CIRCLE NO. 25 ON READER SERVICE CARD
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s DISCOUNT MUSIC CLUB. INC

detalls .. A DIFFERENT KIND OF RECORD CLUB

You can now own every record or tape that
you may ever want . . . at tremendous sav-
ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
alt the 100% iron-clad guarantees you want.

Now you can stop price increases that leave
gou with less music for your record and tape
udget. You can guarantee yourself more
music for less money through membership
in Discount Music Club.

Look at these benefits:

TREMENDOUS SAVINGS
on every record and tape in print—
no ‘‘agree-to-purchase’ obligations of any kind.

DISCOUNTS OF 43% TO 73%
off mfg. suggested list . . . special catalog
features hundreds of titles and artists.

ALL LABELS AVAILABLE
including most imports through special
custom ordering service. If we don't
stock it we'll get it for you,

SCHWANN CATALOG
lists thousands of titles; classical,
pop, jazz, ballet, opera, musical shows,
folk, rock, vocal, instrumental, country, etc.

DISCOUNT DIVIDEND
CERTIFICATES
Dividend Gifts—Every shipment
carries a dividend gift or dividend certificate.
Certificates redeemable immediately
for extra discounts.

NEWSLETTERS
happenings in the world of music;
concerts, critiques, new releases . . . special
super-sale listings at discounts of up to 73%,

DISCOUNT
ACCESSORY GUIDE
Diamond needles, cloths, tape cleaners,
etc. Discount Music Club is your complete
one stop music and accessory buying service.

QUICK SERVICE
same day shipping on many orders . . .
rarely later than the next several days.
Partial shipments always made in the
event of unforeseen delay . . . all at
no extra cost to you.

100% IRON-CLAD
GUARANTEES
on all products and services.
Everything is guaranteed factory fresh and free
of defects or damages of any sort.
Your total satisfaction is
unconditionally guaranteed.

Discount Music Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on all stereo records and tapes and
lets you buy what you want . . . when you want
. .. or not at all if you choose.

These are just a few of the money-saving
reasons to write for free details. You can't
lose so why not fill out and mail the coupon
below for immediate information.

- -

9-0580
650 Main Street, New Rocheiie N Y 10801
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>
<
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flew Avutosound Products

latest audio equipment and accessories

Avid’s Contoured
Speaker Systems

O Next to the top of Avid’s new line of car
speakers is the Model 5 two-way system in-
tended for either surface or subsurface
mounting. Employing a 4'2-inch woofer
crossing over at 5,500 Hz to a l-inch soft-
dome tweeter, the Model 5 is said to have a
midrange response specially contoured for
car listening. It can handle up to 75 watts
continuous program material, and nominal
impedance is 4 ohms. Sensitivity is 1 watt
for a 95-dB sound-pressure level at 1 meter,
and frequency response is 60 to 20,000 Hz
+5dB. Measuring 9316 x 1 x 5% inches, the
Model 5 is supplied in pairs. Price: $175.
Circle 131 on reader service card

Two-way Speaker
From Fujitsu Ten

O The Model SSB-4B37 is a new two-way
car speaker system from Fujitsu Ten. With
a maximum power-handling capacity of 40
watts, the system utilizes a 4-inch woofer
with an 8-ounce magnet and a 1-inch high-
frequency driver having a magnet weight of
312 ounces. Frequency response is 70 to
22,000 Hz, with a sensitivity of 1 watt for
an 87-dB sound-pressure level at 1 meter.
Nominal impedance is 4 ohms. The system
drivers are hermetically sealed in a rectan-
gular die-cast-aluminum enclosure measur-
ing approximately 9116 x 58 x 6% inches.
Price: $149.95 per pair.
Circle 132 on reader service card

22

Equalizer-booster
From Audiovox

O Announced by Audiovox as part of their
Hi-Comp series of car-stereo components is
the new HCE-707 equalizer-booster. A sev-
en-slide graphic equalizer provides a 12-dB
boost or cut at 60, 150, 400, 1,000, 2,400,
6,000, and 15,000 Hz. The booster section
is rated at 30 watts per channel. The HCE-
707 includes bypass switching, a fader con-
trol for adjusting front/rear volume levels,
and LED power-level indicators. Price:
$124.
Circle 133 on reader service card

Sony’s Class-D
Power Amplifier

[0 Sony’s XM-1 car-stereo power amplifier
employs pulsewidth-modulation (class-D)
circuitry for high efficiency. With a current
draw of 8 amperes from the car battery, the
unit can produce 70 watts (continuous) per
channel into 4-ohm speaker loads. Total
harmonic distortion at a 40-watt output is
0.8 per cent. Frequency response is 20 to
25,000 Hz, +0, —3 dB into 4 ohms at 1
watt; signal-to-noise ratio is 100 dB. The
XM-1 measures 5% x 13 x 1014 inches and
weighs just under 4 pounds. Price:
$229.95.
Circie 134 on reader service card

NOTICE: All product descriptions and specifications
quoted in these columns are based on materials sup-
plied by the manufacturers.

Domestic inflation and fluctuations in the value of
the dollar overseas affect the price of merchandise
imported- into' this country. Please be aware that
prices quoted in this issue are subject to change.
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“The Realistic STA-2200

is a highly advanced stereo receiver which

sounds every bit as good as its specifications

and our measurements suggest. ..an
impressive value for the money.”” *

TERIEALISTIC. s75-0205 MOB FET SRWER
LRGITAL  GYNTHEEIZED AP/ 0pd STENE BROGHENER

Computerized All-Digital Tuner

Breakthrough is a word Realistic seldom uses, but
nothing else describes the STA-2200. And the critics
agree. The heart of the tuner is the quartz-locked,
microprocessor circuitry that ends mechanical tuning
problems.

Radio Electronics magazine puts it this way: “On the
whole. the receiver embodies a great many design featuves. nost
of them concerned with the ease of use and convenience of accurate
tuning."7 Bright fluorescent digits display each station’s
frequency with absolute accuracy, and computer-type
tuning automatically scans up or down the FM and AM
bands. You can store any six FM and any six AM stations
in the microprocessor for instant touch-button recall.

Radio Electronics also says: “The STA-2200 is a joy to
nse"T For example, you can command the receiver to
sample each station in the memory, then touch-select the
one you want. There’s also Dolby® FM Noise Reduction,
LED signal level indicators, and the display doubles as a
quartz clock.

Stereo Review summed up the STA-2200’s tuner by
saying it “worked to perfection”™ And Radio Electronics
said . .. because of its clever design and pleasing layout. we
have assigned a VERY GOOD R.E.A.L. rating to the
STA-2200."%

Advanced MOSFET Amplifier

The STA-2200 uses a new breed of power transistors
called MOSFETs. Their ultrahigh-speed operation
brings you stunningly accurate sound reproduction
through superior linearity, superior slew rate and inau-
dible TIM.

Radio Electronics says “The nnit seens quite consevvatively
vated in terms of power omtput, as well as rated distortion. de-
livering a dean 7.2 watts per channel at mid-frequencies and
Just under 70 watts per channel at the 20 Hz and 20 FHz
frequency extvemes for 113 vated total harmonic distortion of
(.02% "t You can monitor the output with the 10-step,
dual range output LED power indicators.

Szereo Review reports “There are no signs of skimping in
any avea of its design or construction.”™ The ampliher features
go on and on. We've included 11-step bass and treble
controls with turnovers for controlling ranges below 150
Hz and above 6 kHz, tone defeat, monitor and dubbing
controls, Hi-MPX filter. And more!

Says Stereo Review: “With the STA-2200. Radio Shack
has made it perfectly clear that the technical sophistication re-
sponsible for the overwbelming success of the TRS-80™ computer
system has been applied very effectively ro their high fidelity
products”™

We couldn't have said it better. Thanks, guys!

Radioe fhaek

[A L
The Nationwide Supermarket of Sound
* Quoted by permission from Hirsch-Houck Test Labs Report, Feb., 1980, Stereo Review. (Copynght Ziff Davis Publishing all rights reserved)
tR.E.A.L. Sound Audio Lab Report by Len Feldman. Jan.. 1980, Radio-Electronics. Gernsback Publications Inc . all rights reserved.
The STA-2200 15 599.95. at participating stores and dealers. price may vary. Dotby " 15 a trademark of Dolby Laboratories.

MAY 1980
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Its called print-through.
And if you think 1t interferes with your
reading, you should hear what it does
toyour listening,

It happens on tape that has low
magnetic stability, Music on one
layer of the tape 1s transferred to
music on an adjacent layer, causing
an echo.

At Maxell,we've designed our
tape for superior magnetic stability.
Sowhats happening to the opposite
page won't happen to your music.

You see,we believe you should only
hear the music you want to hear.

Nothing less, and nothing more.




It sounds
like music.

interface:C Series |l
is the fulfillment of
our six-year asso-
ciation with optimally
vented speakers based
on the theories of
A.N.Thiele—speaker
designs first introduced
by Electro-Voice in 1973.
The Interface:C offers
you aunique 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 witt.out
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 Il at your nearest
Interface dealer. If you
want a speaker that
sounds like music, the
Interface:C Series It is
the one you'il buy.

Eleciroloice’

a gUltDi'l company

eries

Interface:C

Ev@’

600 Cecil Street, Buchanan, Michigan 49107
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TV-FM Coupling

I have installed a small color TV set
Q. in the same cabinet that houses my
hi-fi system and would like to use the same
antenna to feed both my FM tuner and my
TV. I have been told (1) that there is no
problem in doing this and (2) that there is a
severe loss of signal with a two-set coupler.
What do you say?

AL PARNELL
Laredo, Tex.

A There is no problem if the coupler used
. is adequately designed. I recently
made the mistake of buying an under-$3
house-brand coupler from an ‘‘electronic
supermarket” chain. When 1 hooked it in,
my FM signal strength fell to a fraction of
its former level. I opened up the coupler to
see what the problem might be—and found
it to be inherent in the design. Inside the
coupler was a network of resistors which
might work well in preserving the 300-ohmy
match between the antenna, FM tuner, and
TV set, but at the cost of a considerable
signal loss. When 1 substituted a Winegard
CC-33 “color-coupler,” which employs
more complex inductive coupling, only a
barely detectable loss of signal strength
showed up on the tuner’s meter and every-
thing worked fine. The most annoying part
of my misadventures with two-set coupling
is that the very effective Winegard coupler
has a list price of about $3.25, only about $1
more than the virtually useless resistor type.
Caveat emptor!

Amplifier Power/Load

I have been told that I could change

Q « the impedance presented to my amp

by installing a resistor across each of the

speaker-output terminals in parallel with

the speaker wire. Will 8-ohm resistors

across my 8-ohm speakers provide 4 ohms

to each channel of my amplifier and. thus
make it more powerful?

FRrRED ROSETTA

Chapel Hill, N.C.

Yes, 8-ohm resistors connected across
A . 8-ohm speakers will provide nominal
4-ohm impedance loads to the amplifier.

And yes, 4-ohm loads for most amplifiers
will produce some increase in the maximum
power available at a given distortion level.
However, since the resistors will also absorb
half the power output of the amplifier, the
net result will be /ess power available to
your speakers than before you started fool-
ing around.

A practical way to achieve what I think
you are trying to do is to buy another set of
speakers of the same model you now use
and connect them in parallel with your
present speakers as shown in the accompa-
nying sketch. It’s important that the pluses
(+) and commons (—) of each new speaker
be connected to the equivalent terminal on
the older speaker units. And if you wire
each additional speaker side by side with
the original right- or left-channel unit as
shown, you’ll achieve a greater power-

handling capacity and more bass. (The bass
won’t go lower in frequency, but there will
be more of it because of coupling between
the systems.)

The improved power handling will enable
you to play your speakers louder—or add
equalization—without excessive distortion.
You might also achieve enhanced high-
frequency dispersion if you set up each pair
of speakers slightly canted away from each
other as shown. However, if you have 4-ohm
speakers or if their nominal 8-ohm rating
falls much lower at certain frequencies,
your amplifier may not be able to take the
resulting lower-than-4-ohm load. Inciden-
tally, the reason for using the same model
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for your new speaker pair is to ensure that
the impedance curves of the two systems
match so the amplifier power is divided
between them equally at all frequencies.

Warped Discs

[ am finding, to my great consterna-
Q « tion, that some of my older records
are warped in the outer Y inch or more. The
warp is bad enough that the stylus (with
less than 1 gram of tracking force) simply
jumps out of the groove while going over
the hump on each revolution. My records
are stored in the usual vertical rows. What
could be the cause of it? What could I do to
straighten them out or at least restore them
to playable condition?
YonG J. Kim
Thousand Oaks, Calif.

As far as the cause of your problem is
A. concerned, look for anything that
could result in uneven heating of your
stored discs. For example, are your record
cabinets near a radiator or a wall with a
chimney or steam pipe running through it?
Does strong sunlight pass across your
record cabinet at certain times of the day?
And sometimes, even with normal storage,
molded-in stresses that originate during
pressing will be released, causing warps.

As far as dewarping is concerned, the
old-standby technique is to clean the disc
carefully and sandwich it between two 13 x
13-inch sheets of clean, heavy plate glass.
The sandwich should be heated to about
135 degrees Fahrenheit for about 10 min-
utes. Remove from the heat and allow the
sandwich to cool for 24 hours while being
pressed under a set of heavy books, weights,
or whatever. An electric heat lamp is the
preferred source of the required 135
degrees, although a warm stovetop or bright
sunlight will also work. I'm told that two or
three tries may be necessary in order to get
the heating correct and even.

The mistracking or groove skipping pro-
duced by warping occurs because the total
mass of the tone arm plus cartridge body
is such that the arm is literally thrown
out of the groove through inertia by the
undulating record surface. A lighter arm/
cartridge combination or one with some
kind of a “shock-absorbing” damper is
much less subject to warp effects. In addi-
tion, if the arm/cartridge mass interacts
with the stylus compliance to resonate
mechanically in the 4- to 10-Hz area (sta-
tistically the frequencies at which most
record warps occur), warp sensitivity will be
worsened.

It’s likely that your discs may be play-
able, warps and all, if the proper equipment
is employed. The built-in damper brushes
in the new series of Shure cartridges do very
well in assisting tracking of warped records.
Other aids to warp tracking are the add-on
DiscTracker, the lightweight cartridges
from Ortofon and Micro Acoustics, and the
ULM low-mass tone arms on Dual record
players. Many of the radial-tracking
players should also do well on warped discs,
assuming that their arms are low-mass as a
result of their short length. And, lastly, your
records, warped or unwarped, would proba-
bly be happier being tracked at a gram or
more rather than /less.
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HOW TO GET

NCERT HALL PRESENCE

ITHOUT BEING PRESENT
IN ACONCERT HALL.

Even the world's finest stereo equipment can't reproduce the
realism of a live concert, unless your living room happens to be built
like Carnegie Hall. But when you add Picneer's SR-303 Reverberation
Amplifier to your existing hi-fi system, you can bring that same sense of
spaciousness back to your music. And you can bring it back without
any “echo howling” and other distortions, thanks to our newly devel-
oped Bucket Brigade Device. Unlike similar units, the SR-303 won't
cost more than your entire system. It'll just sound like it did.

.

©1979 UK Pioreee Elzctronics Corp. 85 O«ford Drive, Moonachie: N ). 07074

M PIONEER®

We bring it back alive.
CIRCLE NO. 61 ON READER SERVICE CARD

Are your records really.clean’

Yac @ rec. thesure way

There are plenty of necord -
cleaning products around, but
none of them can match the
Vac-O-Rec system. Yac-O-Rec
rotates the record past a
metalized mylar brush which -
discharges static electricity:
This in tum 1ogens the dust.
Then, separsté super soft
mohair brushes gently reach inte
i the grooves fo loesen and
effectively resmov2 micro dust.
Finally, alf dust and dirtisvacuum
cleanedawvay. =
The result —azeally clean record
free- [ sLrfsce ncise.  — |
-0-Rec Is UL and CSA lsted
— Don't putupwithncise,orriskk |
‘damage te your pricelessreconds.
See Robins Yac-O-Rec atyour
. dealer. Menfacturad in U.S.A
FY 8 Corp..

CIRCLE NO. 47 ON READER SERVICE CARD
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AUDIO EDUCATION

EADERS frequently ask us how they

might go about becoming recording en-
gineers, but it is not always perfectly clear
from their letters just what kind of picture
of the profession is in their minds. For some
young people, a job as a recording engineer
may be a realistic professional goal; for oth-
ers it may represent only the living out of a
power fantasy of sitting behind a glass win-
dow at an enormous mixing console, creat-
ing a new hit for the Eagles or Fleetwood
Mac. But a career as a recording engineer
involves the investment of a good deal of
time, money, and effort, and it is rather
more of a nuts-and-bolts affair than an op-
portunity to keep company with the rich
and the famous.

Unfortunately, one can’t (yet) go to col-
lege for a degree specifically in recording
engineering, as one can, say, in mechanical
or electrical engineering. There is an in-
creasing number of institutions, however,
that do provide appropriate training. A log-
ical first step is to get as much information
as possible on the many various facets of en-
gineering in the audio field (not everyone
will be a knob-twirler) and on where spe-
cialized training is available. The Audio
Engineering Society (60 East 42nd Street,
New York, N.Y. 10017) has a committee
specifically devoted to this, and among the
materials they have put together is a geo-
graphical listing of colleges and other insti-
tutions that offer even a few audio courses.
They also have booklets describing the dif-
ferent areas of audio engineering and the
hiring practices in the industry. Write to
them and they will send you, without
charge, their complete packet of informa-
tion on audio education.

-I:lERE are also two schools that do special-
ize in recoruing engineering. One is the In-
stitute of Audio Research (64 University
Place, New York, N.Y. 10003). It has its
own classroom facilities, control room, disc-
cutting room, and testing/maintenance
shop. The curriculum is extensive, with
courses offered on all levels. The Recording
Institute of America (15 Columbus Circle,
New York, N.Y. 10023) works mainly
through affiliated recording studios in for-
ty-one cities throughout the U.S. and Cana-
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da where the studio personnel serve as in-
structors. Its basic offering is a ten-week
once-over-lightly program in multitrack
skills and tape-recording theory. It could be
considered as not only basic audio training
but also a way of learning, with a relatively
small investment of time, what the field is
about and whether it’s for you. Both schools
will send you tull information on request at
no charge.

Both of these schools teach the basic me-
chanics, but they can give you only the
training, not the talent. And even both of
these together won’t provide an automatic
pass into a top job. Remember that no
school can guaraniee employment—opartic-
ularly in a field as competitive as that of
recording.

For every pair of hands operating a re-
cording console, however, there are many
others performing equally satisfying if less
celebrated functions. And not everyone in
the field of audio is involved in recording;
there are also the people who handle sound
reinforcement in churches and at rock con-
certs, for instance. Then there’s the design
engineer, the product-merchandising spe-
cialist who tells that engineer what features
and specs are salable, and on through a va-
riety of sales and advertising levels. And if

you happen to be talented with tools, don’t
forget about servicing all that equipment.
As products become progressively more
complicated, good service people are in in-
creasingly short supply and can command
surprisingly high salaries.

Someone who is interested simply in
learning more about audio as a hobby, rath-
er than in pursuit of a profession, has lim-
ited opportunity, unfortunately, for any
form of organized education. Short audio
courses given by local audio dealers,
schools, or clubs can do the job nicely, but
they’re rare. If this is your interest, perhaps
you could persuade a local retailer to ini-
tiate a short, simpie audio course on a trial
basis. It might result in greater sales for
him, and it certainly should produce good
will. This presupposes, of course, the avail-
ability of someone qualified to teach such a
basic course. An experienced salesman or
even a long-time hobbyist ought to be able
to handle it.

Then there’s the Society of Audio Con-
sultants (P.O. Box 552, Beverly Hills, Calif.
90213), which offers a ten-lesson correspon-
dence course for $75. Each of the lessons
explains a particular aspect of hi-fi equip-
ment. This is not aimed primarily at con-
sumers but rather audio sales people. The
Society also has a course for $200 that in-
cludes about two hours of videotaped mate-
rial. Consumer Associate Memberships are
offered to the general public; details are
available on request.

E)R anything beyond the basic consumer
level, some electronics know-how is helpful.
One way to acquire a modest grasp of elec-
tronics is to read up on it (I'll be tackling
the subject of appropriate introductory
books in a future column). For something
more thorough, I suggest a course at a tech-
nical school. Many people don’t have such
schools in their immediate vicinity, but
there are many correspondence schools with
courses in electronics, equipment servicing,
computers, etc. For a free directory of ac-
credited home-study schools, write to the
National Home Study Council, 1601 18th
Street, N.W., Washington, D.C. 200095.
The same organization also offers a 136-
page paperback entitled There’s a School in
Your Mailbox ($3.50 plus 50¢ postage and
handling) a consumer’s guide to home stud-
ies in general. a
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Contributing Editor Stark
examines a Memorex
tape-testing setup.

Tape Technicalese

I've recently read ads for “quartz-
Q. locked PLL servo-controlled direct-
drive capstan” tape recorders. I didn’t
know what all that gobbledegook meant
when they were talking about turntables,
and now it’s come to recorders. Can you
please supply a translation?

ADAM NESSLER
Chevy Chase, Md.

Since 1 am myself probably sometimes
A. guilty of the same kind of ad-talk
technicalese you complain of, let me try to
discharge some of my guilt by attempting
an explanation.

Working backwards in your description,
virtually every tape recorder has a rotating
shaft, called a capstan, which pulls the tape
forward by pressing it against a rubber
“pinch-roller.” The tape moves forward be-
cause it is caught in the middle and “wrung
out” like a shirt in an old-fashioned laundry
wringer.

What drives the capstan? A motor,
obviously, whose rotation is transmitted to
the capstan either (a) directly, when the
capstan shaft is an extension of the shaft of
a relatively show-running motor (this is
“direct drive”), (b) by a belt-and-flywheel
combination, or (¢) by a system of rubber-
rimmed drive wheels. In these last two
examples, the motor turns at a different
rate from the capstan.

Regardless of how the capstan is driven,
the motor speed must be stabilized against
variations in the load, the line voltage, or
the line frequency. Some method of speed
regulation is needed, and this is where
servo-controlled comes in.

In a servo-controlled capstan drive, the
rotating capstan generates a voltage or
frequency that corresponds to the speed of
rotation. This voltage or frequency is com-
pared to a fixed reference voltage or fre-
quency. The difference between the two is
used to make the motor go faster or slower.
When the motor-generated voltage or fre-
quency matches the reference, the differ-
ence disappears and the motor speed is
stabilized. This whole compare-to-a-refer-
ence process is called a servo loop.

If the servo uses frequency changes to
stabilize capstan speed, and if the circuit is
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designed in a particular way, you have a
phase-locked-loop (PLL) servo system.
The PLL’s fixed reference frequency can be
generated using a quartz-crystal oscillator
(as is done in ‘‘quartz” watches), thus
creating your “quartz-locked PLL servo-
controlled direct-drive capstan.”

Such a system reacts not only to the
overall rotational speed of the capstan, but
actually to minute portions of a single
revolution, keeping the drive motor on exact
speed. This is about as accurate a method of
ensuring proper tape speed as is currently
known. It is able to correct for not only
long-term speed inaccuracies (which cause
tapes to run consistently too long or teo
short) but the more important short-term
inaccuracies (that is, wow and flutter) as
well.

Whether this sort of ultra-precise regula-
tory mechanism is “worth it” is, of course, a
question [ can’t answer. Mozart, it is
reported, had not only “absolute pitch,” but
was able to say that a particular instrument
was tuned one half a quarter tone lower
than he had heard it the week before. That’s
the kind of difference you might find
between a direct-drive system with all the
additional regulating electronics and one
that is not aided by such technological
achievements.

Microprocessor Control

Now that microprocessors are being

Q . used to set the bias and equalization

of recorders, when can we expect to get

cassette decks that will “listen” to a pas-

sage of music and then automaticaliy
choose an appropriate recording level?

RICHARD WIGGINS

Lansing, Mich.

As I’'m sure you’re aware, there have
A . been various kinds of ‘“automatic
level-setting™ circuits available in tape
recorders for years, even before the increas-
ingly widespread utilization of microproc-
essor chips. A “switchable limiter” featuze
on a deck, for example, holds the maximum
record level to a given point, and an “ALC”
or “AGC” automatically raises the level (or
“gain”) of soft signals to some minimum
value and lowers that of loud signals to a set

maximum. Such circuits, however, modify
the dynamic range of the signal, and so they
have been considered unsuitable for high-
accuracy music recording—although they
might be an advantage for car-stereo play-
back to help circumvent the effects of the
masking of low-level signals by road noise.

Your suggestion, however, would seem to
go a step beyond these familiar circuits.
Why not a microprocessor circuit that is
programmed to determine the peak signal
level that is not exceeded, say, more than 1
per cent of the time over a predetermined
period (user-selectable?) and which would
then set the record level for “0 dB” accord-
ingly? 1 see nothing intrinsically impossible
about this, and I’d love to hear from any
manufacturers who have such an idea in the
works.

Phono/Tuner Levels

When I tape from FM I never have to

Q » increase the preamp and cassette

gain controls past their 12 o’clock settings,

but when I dub from phono I find I have to

turn the cassette control well into the sec-
ond half of its rotation. Is this normal?

RAMON E. VILLAFANE

Astoria, N.Y.

My guess is that you have nothing to
A . worry about. It is not unusual for the
output level of separate components to dif-
fer reasonably widely. Indeed, the only
purpose of putting a volume or output-level
control on an FM tuner (and not all manu-
facturers do) is to allow you to match its
level to that of other music sources in your
system.

Your question does contain one confu-
sion, however, and clearing it up will show
you how to check the matter out definitely.
You suggest that the setting of your
preamp’s volume control affects the signal
level that is being fed to your cassette deck.
It doesn’t. The signal at the *‘tape-out”
jacks of your preamp—whether you are
using FM or phono as a source—should be
unaffected by the setting of the preamp
volume control, whose only function should
be that of varying the loudness you hear
from your speakers. Put on a disc, therefore,
and simply switch between “phono” and
“tuner” positions without recording any-
thing and without changing your preamp’s
volume control. If the tuner sounds softer or
louder on most stations, adjust its level
control until phono and tuner levels are
roughly the same. If you can achieve a
loudness-level match at the speakers, you’ll
automatically have a signal-level match at
the “tape-out” jacks. If you can’t get a
matching level at the speakers with the
preamp’s volume control unchanged, there
will always be an inherent difference in
level at your “tape-out” jacks, but that
shouldn’t bother you since you’ll find large
differences in peak level from one program
to another anyway.

Because the number of questions
we receive each month is greater
than we can reply to individually,
only those letters selected for use in
this column can be answered. Sorry!
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Direct Drive and
solenoid controls in a new
cassette deck.

Here is the very latest cassette deck
technology. The new Fisher DD300
Cassette Deck has direct drive tape
transport for lasting, unvarying perfor-
mance, feather-touch solenoid elec:-
tronic controls for superior operation
and meta! tape compatibility for

the ultimate in frequency response.
There’s.an incredible amount of
advanced engineering packed into
this new Fisher cassette deck.

Direct Drive tape transport.

The rugged capstan or the DD300

is directly driven by a high-torque 18-
pole brushless, coreless DZ flywheel
motor, optimized for the cr tical
record and play transpert functions.

It glides silently at a steady 360 RPM.

And, it eliminates the prob ems of
conventional high speed DC brush
motors and drive belts. Wew and
flutter are down to an amazingly low
0.04%. A separate motor is provided
for fast forward and rewind.

No compromise.

Feather touch electronic controls.
Goodbye to the old “clunk-clunk” of

Xoxersestem
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[ = OFF
L - ON

AUTO S
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manual controls. A feather-iight
fingertip touch sets the DD300 in
motion. An IC logic circuit actuates
the solenoid transport function for
instant, silent, positive action.

LED’s light up to continuously dispiay
what functions are in operation.

Metal tape compatibility.|f you want
to try the new metal particle tape
you’ve been hearing so much about,
the DD300 is ready. Get set for an
astonishing improvement in signal-to-
noise, dynamic range and a frequency
response of 30Hz-18kHz + 3dB.

Get set, too, to make recordings that
rival studio-produced tapes.
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18-polé permanent
ring magnet is
bonded to back of

Drive coils provide
pulsating magnetic
field to propetl 7

Separate motor It’s whatyou’d expect from the new
Salaiea last leward Fisher. We don't have the space to

flywheel. flywheel, and rewind functions. .
o X ' list all the other features of the new
Ins L silent, i P :
Sensing coil e Fisher DDB00. Features that are
pstwgengdriving transport unctions  jndicative of the high technology of
c0oils and are operated by

soleno ds. th= new Fisher. We invented high
ficelity ower 40 years ago. And we've
never stopped innovating. If you're
ready for the latest cassette deck
technology, see the new DD300 at
your Fister dealer.

Fisher Corparation, 21314 Lassen Street,
Chatsworth, ZA 91311

7 FISHER

©Fisher Corporation, 1980 The first namein high fidelity®

flywheel magnet
continuously
monitors speed in
DC servo circuit.

Dynamically-
balanced flywheel
weighs over Yz Ib.,
helps maintain speed
accuracy, low wow
and flutter.

)

Capstan shaft is directly
connected to, and is part of
the flywheel. There are no belts,
no pulleys.




e facts are stacked for

Sony'’s metalists.

Metal's mellow. Metal sings. Metal
soars in frequency response and
rockets the dynamic range upwards.

The new metal tapes are a multi-
decibel boost to serious ears. But it
takes a very special cassette deck to
give you this higher-fi.

Two special "metalists” from Sony:

The new TC-K65 and the new
TC-K5511.
Head Facts
Sony's new Sendust & Ferrite heads
in our new decks are uniquely
composed of ideal electro-
magnetic properties to g
give you maximum
performance with any
tape. Regular-fi,
chrome, FeCr or metal.
Sendust, Ferrite and
a head gap spacer of
extremely hard quartz
are engineered to-
gether for a mirror-like
surface, long head life,
sharp gap edges and no
asymmetrical wear.

SQNY

Two-Motor Facts

A linear-torque BSL (Brushless &
Slotless) motor precisely maintains

the all-important capstan speed. And
an FG Servo-controlled motor drives

the supply 5
and take-up F
reels.

The BSL |
motor, in a
major design |
breakthrough, §
has no slots to
cause uneven
torque distribution.
Microcomputer Facts
Sony's new microcomputer logic
control lets you speed through any
operation sequence by merely
pressing the appropriate
feather-touch bar.

This digital techno- *
logy in each of our

decks even allows you to record at

any moment during playback.

Other Facts

Other distinguished features: The

TC-K65 has a Random Music Sensor

(RMS) that lets you preprogram any

desired selections in any desired order.
A computer-like display signals

your selections in bright LED lights.

Clearly revolutionary LED Peak

CIRCLE NO. 51 .ON READER SERVICE CARD

Meters display recording and play-
back levels with sixteen digits per
channel. These new meters “hold"
peak levels and respond instantly
for truer recording.

The TC-K55II utilizes two large
VU meters, and a five-element LED
display indicates peak levels for more
accurate recording.

The new Sony TC-K65 and the
new Sony TC:-K55Il. The facts are in.

| TCK550




Technical Talk

By Julian D. Hirsch

e [HF Amplifier Measurements e

HE current Institute of High Fidelity

Standard Methods of Measurement
Sor Audio Amplifiers (IHF-A-202, 1978)
has been in effect for nearly two years, but,
as expected, it has been adopted only slowly
and partially by most component manufac-
turers. Since our product reviews began to
use the new tests defined by this standard
almost immediately, there may still be some
discrepancies between our numerical test
results and the published specifications of
many hi-fi amplifiers.

Some of these, like the use of 1 watt as
the reference power level for sensitivity and
signal-to-noise measurements, are not a
problem since a simple numerical conver-
sion can transform our figures to those of a
manufacturer who bases his specifications
on an amplifier’s full rated power output (or
vice versa). A couple of the tests in the cur-
rent standard are new, however, and their
significance may not be appreciated.

Most amplifier measurements in the new
standard are based on the manufacturer’s
chosen “full-power™ rating for the ampli-
fier. If it is rated at 100 watts, we use that
as the full-power level for determining
many of its distortion characteristics. Good
practice requires that a product be able to
surpass its minimum ratings in order to al-
low for component tolerances. Thus, any
amplifier should be able to deliver some-
what more power than its rated maximum
output.

How much of a *safety margin” to allow
is a decision made by each manufacturer.
Since his advertised power rating is linked
by Federal Trade Commission regulations
to a frequency range through which it ap-
plies and to a distortion level that must not

be exceeded, it is to the manufacturer’s in-
terest to design a product that will easily
produce its rated power at a distortion level
safely below the rated maximum. This
means that any given sample of that ampli-
fier will almost certainly be able to give a
higher output if one is willing to accept
higher distortion, and even more power if
measurement is made in the midrange of
frequencies (most amplifiers show a rising
distortion level at very low and/or very high
frequencies).

Clipping Headroom

The IHF clipping-headroom rating is a
simple expression of how conservatively the
manufacturer has rated his amplifier. Sup-
pose that an amplifier is FTC-rated to de-
liver “100 watts per channel continuous
power from 20 to 20,000 Hz into 8-ohm
loads with no more than 0.05 per cent total
harmonic distortion.” At 1,000 Hz, it might
be able to deliver 120 watts at 0.05 per cent
distortion. If the drive level were to be fur-
ther increased, actual output-waveform
clipping might occur at 140 watts. This ef-
fect normally comes on very suddenly, so
that one need merely watch the output
waveform on an oscilloscope and read the
output voltage at the point where the tops
and bottoms of the sine wave flatten out, or
“clip.”

The 1HF standard conditions for this test
are the same as those for the continuous-
power-output measurement with both chan-
nels driven simultaneously into the ampli-
fier’s rated load impedance (usually
8 ohms). To place the continucus-power
and clipping-power output levels in proper
perspective, the difference between them is

Tested This Month

expressed in decibels rather than watts. In
the example above, the power ratio is 140/
100 = 1.4, which is equivalent to about 1.5
dB. The use of the decibel rating makes it
easy to compare amplifiers having very dif-
ferent power-output ratings.

To the consumer, the clipping power indi-
cates the actual maximum continuous pow-
er-output capability of an amplifier freed
from the somewhat artificial restraints im-
posed by market competition and the FTC
advertising rules. Since it is expressed rela-
tive to the advertised power, it is nothing
more or [ess than an indication of the con-
servatism of the manufacturer’s specified
power ratings, and the higher the clipping-
headroom rating the greater the degree of
that conservatism.

The level of distortion is the major dis-
tinction between the FTC power-rating
condition and the amplifier’s performance
at a higher power just below clipping. How-
ever, there is no significant audible differ-
ence under normal listening conditions be-
tween 0.005, 0.05, or even 0.5 per cent dis-
tortion, and it is doubtful that anyone can
distinguish between amplifiers which are
alike in all respects except for the differ-
ences in their distortion at full power.

When comparing amplifiers of the same
power rating, the IHF clipping-headroom
figure gives a clear picture of the actual dif-
ferences between the units in respect to con-
tinuous power-output capability. Most of
the time the clipping headroom will be less
than 1 dB, which is hardly significant. If it
is much larger than that, the reader can in-
fer that the manufacturer has chosen to un-
derrate his amplifier’s true power ability,
perhaps to be able to claim a lower distor-

Harman Kardon hk 705 Cassette Deck @ Vector VRX-9000 AM/FM Stereo Receiver
Jensen System C Speaker e Audio Control C-101 Equalizer/Analyzer
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SAE Model A7 Integrated Amplifier
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IHF STANDARDS

'Ou can obtain a copy of THF-A-

202, 1978, Standard Methods
of Measurement for Audio Ampli-
fiers, by sending $7 to the Institute
of High Fidelity, ¢/o EIA, 2001 Eye
Street N.W., Washington, D.C.
20006. A copy of the standard for
testing FM tuners (IHF-T-200,
1975, Standard Methods of Testing
Frequency Modulation Broadcast
Receivers) costs $6.

tion rating, a higher clipping-headroom rat-
ing, or simply to be more conservative. On
the other hand, a very low clipping-head-
room figure may indicate that the published
power rating of the amplifier is close to its
actual maximum output. This does not nec-
essarily mean there is a design weakness.
The manufacturer may be deliberately cut-
ting it fine to gain a marketing advantage
over other more conservatively rated ampli-
fiers by appearing to offer “more watts per
dollar.”

Dynamic Headroom

Another new rating is the IHF dynamic
headroom. This is a successor to the much-
abused “music-power” rating of a few years
ago. It is based on a valid premise: that
music waveforms contain high-amplitude
peaks of brief duration and irregular occur-
rence. Most amplifier power supplies are
loosely regulated, so their output voltage is
high under conditions of light load (no sig-
nal or low average power output) but drops
appreciably when the amplifier is made to
deliver a large continuous power output. On
a music waveform, such an amplifier can
deliver a higher power during brief program
peaks than it can on the continuous basis
that is FTC mandated for its advertised
power rating.

The test for dynamic headroom in the
current standard requires an easily gener-
ated test signal consisting of a low-level
1,000-Hz tone which, for 20 milliseconds
out of every 500 milliseconds, is increased
in amplitude by 20 dB. This signal is fed to
the amplifier and slowly increased while the
output waveform is observed on an oscillo-
scope. When clipping is seen on the peaks,
the voltage of that peak signal is converted
to an equivalent continuous power in watts.
This dynamic power is then compared to
the amplifier’s rated power and the result
(dynamic headroom) is expressed in deci-
bels, as is clipping headroom.

To the user of a high-fidelity amplifier
the IHF dynamic-headroom rating is more
significant than the clipping-headroom rat-
ing (this is recognized in the IHF standard,
in which the dynamic-headroom rating is a
primary specification, while the clipping
headroom is a secondary—optional—rat-
ing). Dynamic headroom can help explain
why some amplifiers can be played “loud-
er” than others of the same or higher power
ratings without excessive distortion.

Returning to our hypothetical 100-watt
amplifier, suppose that a tone-burst signal
drives the amplifier to 200 watts at the clip-
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ping point. Since this is twice the ampli-
fier’s continuous rating, the |HF dynamic-
headroom rating is 3 dB. Because of the na-
ture of music waveforms, an amplifier is
called upon to deliver much more power
during program peaks than an average or
continuous power measurement made dur-
ing the playing of music would suggest. It is
the clipping of those peaks that signifies
amplifier overload in a real-world listening
situation.

This might lead one to conclude that, giv-
en its 3-dB dynamic headroom, the ampli-
fier we have described could be the audible
equivalent of a 200-watt amplifier despite
its 100-watt rating. In many cases, this
would be a correct conclusion. Although it
might be cheaper and lighter than a 200-
watt amplifier with limited dynamic head-
room (say less than 1 dB), it could play at
least as loud and possibly louder without
sounding distorted. Exceptions to this rule
would include musical circumstances in
which the amplifier is called upon to deliver
high power continuously while simulta-
neously reproducing short-duration high-
level music peaks (as in many works for or-
gan or full orchestra).

To sum up the meaning of the dynamic-
and clipping-headroom ratings to the aver-
age user, we can say that, all else being
equal, amplifiers with larger dynamic- and
clipping-headroom ratings are preferable to
those with appreciably smaller ratings
(small differences are not important).
However, “all else” is almost never equal,
and other factors may be of greater impor-
tance in any individual case. Of the two, dy-
namic headroom is the more important
since it has the more direct relationship to
the audible performance, of the amplifier
with real music programs.

The dynamic-headroom measurement is
also very convenient for determining how
much power an amplifier can deliver into
very low load impedances, such as 2 ohms.
Although there are no 2-ohm speakers
made for home use, one encounters paral-
leled pairs of 4-ohm speakers, and the im-
pedance of most speakers falls below their
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rated values at some frequencies. Given all
this, it is useful to know how an amplifier.
behaves when driving such a low-impedance
load. Most amplifiers are specifically not
rated for very-low-impedance loads and are
protected against them by relays or fuses
that cut off the outputs at a safe level when
the load impedance falls too low. At H-H
Labs we currently measure distortion ver-
sus power output into 2 ohms regardless of
the amplifier’s ratings.

By using the dynamic-headroom test sig-
nal, we can safely drive almost any load
without damage to the amplifier and with-
out triggering its protective system since the
average power is very low. The output level
at clipping into 2 ohms makes it very clear
whether the amplifier’s maximum current
output is limited by protective circuits or
simply by the internal impedance of the
power supply or the output transistors. In
the latter case we sometimes find that the
amplifier can deliver huge short-term power
outputs to low-impedance loads without
damage or serious distortion. In our view,
this is a very desirable characteristic for any
high-quality amplifier to have, assuming
that it will be used to amplify music and
that its reliability and safety have not been
compromised by this capability.

IN closing, we would like to comment on
the discontinuation of the use of tone-burst
photographs with most of our loudspeaker
test reports effective immediately. We have
been using tone bursts for years in hopes of
finding some useful correlation between the
acoustic-burst waveform and the quality of
the speaker’s sound. As most other testers
have found, if a speaker is very good or very
poor, a tone burst is not required to confirm
that fact. And for the majority of systems
that fall between those limits, the interpre-
tation of tone-burst waveforms is so diffi-
cult that publishing a few sample wave-
forms does no service to the reader. We will
continue to employ tone-burst testing as be-
fore, but we will generally not publish any
photos unless they appear to be particularly
illuminating or exceptional. 0

.

. . We now come to the end of our service day.
This oscilloscope operates on a frequency of . . . .”
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'Thé"*tech talk you just read is a set of amplifier
specifications, or specs. Specs for the
remarkable MCS# Series Model 3248 45 Watt
receiver. Most peopie think they need an engi-
neering degree to understand specs so they
usually don't even try. That's a mistake.
Specs are intended to inform and protect you.
With that in mind, we’d like to end some df the
confusion.

The first sentence above telis you that 45

“—vwatts are-the least amount of continuous

{RMS) power the amplifier portion of the 3248
will deliver o each speaker channel when
= hoaked up to 8-ohim-speakers.
_~The second senténce states that at. least 45
/watts of power will be delivered over the
entire audible range of sound frequencies.

- From 20 1o 20,000 vibrations per second (20

fo 20,000 Hz)
The last sentence contains the most impor-
tant mforrr{atlon of all. it tells you/that under

these condmons the unwanted ovartones or.

harmonjics will not exceed three hundreths of
one pegrcent of the output signal/(0.03% THD
or tofal harmonic distortion).

/
Price’ higher in Alaska. Hawaii and Puerto Rico /

45 Watt RMS minimum per channel into 8 ohms.
.~ From 20 to 20,000 Hz. With no more than 0.03%. THD.

explained.

When you consider that THD of up to 3% is’
considered virtually inaudible you can Gnder-
stand just how remarkable the MCS Senes~
45 Watt receiver really is.

So come to your nearest JCPenney and see

-for yourself. See the LED power meters. The.. - .
tape monitoring system that lets you compare -
what you're recording to the program source
while you're recording. The tape dubbing
control that lets you record from one tape
deck to another, and back again, at the flick of
a switch. The loudness switch that boosts
bass and treble ranges when the vo}ume is
low. See-all these features and much mofe, Or
just come in and listen to-the MCS Series 45
Watt receiver. You won’t have to look any fur-
ther. The MCS Series 45 Watt receuver onty
$379.95*and orily at JCPenney. -

Szo o

.

Full 5-Year Warranty on MCS* Series speakers. .

Full 3-Year Warranty on MCS Seriés receivers,
—turntables, tapeaecks- tuners-and. amphﬁers Hany —

MCS Series'component is defective in ‘naterials

and workxmansh»p during its warranty pem\od we

will repair lt—}ust return it to JCPenney. N\

MCS*® Senes Aud .._..ICompcnents sold exclusively at JCPenney \\

1

......

B8 £ Kl

= Tgm—)
Datiarg  Mocior

i

IT MAKES EVERYTHING CLEAR.

Sold exclusively at JCPenney.
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Equipment Test Reports

By Hirsch-Houck Laboratories

TR

Harman Kardon hk 705 Cassette Deck

THE Harman Kardon hk 705 is the first
available cassette recorder that incor-
porates the new Dolby HX “headroom-ex-
tension” system. The HX process (de-
scribed more fully in Craig Stark’s “Tape
Talk” in the September 1979 issue of STER-
E0 REVIEW) extends the high-frequency
overload capability of a Dolby-B equipped
cassette deck during recording by reducing
both the record bias and equalization at
those moments when strong treble content
is present in the music. By lowering the
bias, the high-frequency capacity of the
tape is enhanced; though this is at the cost
of some increase in low-frequency distor-
tion, this distortion is less than would be
generated by treble overload (saturation).
HX-processed tapes are playback-compati-
ble with all Dolby-B recorders, and the
claimed benefits in high-frequency head:
room are roughly equivalent to those pro-
vided by the new metal-tape formulations.

The hk 705 is a slim, front-loading deck
that uses a single Sendust record/playback
head and a capstan driven by a d.c. servo-
motor. A second motor is used to pull the
cassette inside the deck after it is laid onto a
tray that pops out from the front of the unit
when the eject button is pressed. When the
cassette is locked into place, an angled mir-
ror permits viewing the amount of tape re-
maining on a side through a window in the
entry slot. Access for routine cleaning is
provided by a removable tab on the top of
the deck.

Control of the tape motion is provided
through a series of mechanically inter-
locked piano-key levers. A RECORD MUTE
button is provided for inserting a quiet
space between selections, and a TAPE END
light begins to blink when approximately
three minutes of tape remain on a side. The
three-digit counter contains a “memory re-
wind" feature that works with the zero set-
ting, permitting quick return to a selected
spot on the tape.

Twelve peak-reading LLEDs per channel
(green below 0 dB, red above) form the ver-
tically oriented level indicators, which are
calibrated from —20 to +8 dB with the O-
dB point marked as Dolby level (200 nWb/
m). A vertical row of pushbuttons adjacent
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to the LED indicators provides bias and
equalization switching for four tape types:
metal, CrO,, ferrichrome, and ferric. Addi-
tional front-panel pushbuttons are provided
to insert a subsonic (below 20 Hz) filter and
to activate either the regular Dolby noise-
reduction system or its HX version. These
latter two buttons are illuminated.

The large record-level control uses con-
centric knobs to permit independent adjust-
ment of the left and right channels. An out-
put-level control, which affects both chan-
nels equally, also varies the level at the
headphone jack, one that is designed to ac-
cept headphones with 8-ohm (or higher)
impedance. The front-panel microphone
jacks are intended for use with medium-im-
pedance (600-ohm) mikes.

The rear panel of the hk 705 has phono-
jack input and output connectors, an FM-
multiplex switch, and a ground post. Over-
all, the unit measures 154 x 3 x 1252 inches
and weighs slightly under 1312 lbs. Price:
$449.

® Laboratory Measurements. Our sample
of the hk 705 was factory-aligned for TDK-
MA (metal), Sony FeCr (ferrichrome),
Mazxell UD XL-I (ferric), and—because it
was an early model intended for evaluation
at Dolby Labs—for the DIN 70-microsec-
ond reference tape (a formulation most
closely matched by BASF Professional ).
Production models will be set up with TDK

SA, which should result in performance
substantially equivalent to that shown for
the 120-microsecond Maxell UD XL-I.

Playback equalization was checked using
our new Teac MTT-216 (120-microsecond)
and MTT-316 (70-microsecond) calibrated
tapes, which extend the test range from
31.5 to 14,000 Hz. As the graph indicates,
the hk 705 proved exceptionally accurate in
playback response over this range, well in-
side a *=2-dB tolerance. The Dolby-level
calibration, tested with both Teac and TDK
reference tapes, was also accurate, within
the resolution (£ 1 dB) of the LED indica-
tors on either side of the 0-dB marking.

Overall record-playback frequency re-
sponse (measured at the customary — 20-
dB level) did not drop by more than 3 dB at
approximately 33 Hz and 18 kHz with most
tapes. At the 0-dB level the advantage of
the TDK-MA metal formulation was strik-
ingly apparent, giving vastly increased
high-frequency headroom.

Distortion at 1,000 Hz, measured at the
200-nWb/m Dolby 0-dB level, was 0.7, 2.2,
1.7, and 1 per cent, respectively, for our fer-
ric, CrO,, ferrichrome, and metal reference
tapes. Listed in the same order, these tapes
required input levels of +5, +2, +3, and
+4.5 dB before distortion reached the 3 per
cent third-harmonic point used for signal-
to-noise ratio measurements. Unweighted
S/N without Dolby-B was 52.8, 54.4, 55.7,
and 55.8 dB for the four tapes, respectively,
and these figures increased to 65, 66.6,
67.7, and 67.8 dB, respectively, with Dolby
noise reduction and standard IEC “A”
weighting. The S/N with Dolby plus
CCIR/ARM weighting was 63.2, 66.1, 67,
and 66.5 dB.

Wow and flutter measured 0.035 per cent
with the usually specified weighted-rms
method, and 0.046 per cent when using the
DIN peak-weighting scale. Both of these
figures are exceptionally good, especially
for a single-capstan deck. Fast-forward and
rewind times for a C-60 cassette averaged
76.5 seconds.

A line-input signal level of 45 millivolts

(Continued on page 41)

The withdrawal
mechanism of the
hk 705’s cassette

loading tray is
motor driven. &
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mance high fidelity in the “purist” sense. Sparkomatic
equipment, like the High Power Series SR 3400 Digital

Cassette AM/FM Stereo with Clock, has one thing in

common—uncommonly spectacular specs. Sensitivity,
separation and a distortion-free (less than 1% THD)
40 watts of power. Effortless feather-touch
instrumentation. And the epitome in tape deck

‘ sophistication.

L Speakers like the SK69227T three-way
deck-mount and SK 600 ultra-thin coaxial door-
mount for limited space installations give you
the most advanced audlo technology available.
- . They han- g .
Gear’s all packed—you’re headed for good times. All  dle enormous power [ S8
that stands in your way is that 120 mile stretch of highway.  with the utmost

SK&00
1y

But the company is special, the road’s open and the efficiency.
sound 1s Sparkomatic. So even the going is going to be great. Visita
Takmg The Power vs Distortion. High Power High Fidelity: Radios. Sparkomatlc dealer

for a demonstration

16

Sparkomatic Sound
along for theride isa
smart start. Because
these car sound sys-
tems are high perfor-

of first class all the
way. Better hurry

wrsp. SPARKOMATIC.
For the Travelin' Man..and Woman..

THE SPARKOMATIC SOUND.
FOR AMERICA'S TRAVELIN' MAN WHO PLAYS BY EAR.

Totul Haronic Distortion % THD)

SK 600
Coaxial Door Mount
Stereo Speaker Set

EPAWOMMIC

!/A
‘\

SK 6922T
Deck Mount
3 Way Stereo
Speaker Set

SR 3400
High Power Digital Cassette
AM/FM Stereo with Clock

For-our free Car Sound catalog write:“For The Travelin’ Mar,Dept. 'SR , Sparkomatic Corporation, Milford, PA 18337
CIRCLE NO. 55 ON READER SERVICE CARD



(mV) was required to produce a 0-dB indi-
cation on the LED string, and the corre-
sponding output (maximum) was a very
high 1.5 volts. Microphone sensitivity, using
our 600-ohm generator, was 0.15 mV, and
the microphone overload level was reached
at 15 mV—not an overgenerous margin,
but undoubtedly adequate for the medium-
impedance microphones that would be used
for anything but the recording of music
with a very wide dynamic range. Head-
phone listening level was more than ade-
quate with both 600-ohm and 200-ohm
(nominal 8-ohm) phones.

The tracking accuracy of the regular
Dolby-B circuits, measured at —20- and
—30-dB levels, was very good (=1 dB or
better) up to 15 kHz, above which levels the
curves tended to diverge somewhat. We
were naturally more interested in the per-
formance of the Dolby HX “headroom-ex-
tension” system, however. The best way to
illustrate its effectiveness in terms of meas-
urements is to refer to the 0-dB level curves
for overall record-playback response. With
Maxell UD XL-I tape, the high-frequency
overload point using the HX system fell al-
most exactly halfway between the curve
shown for Maxell UD XL-I and that shown
for the metal TDK-MA.

® Comment. The audible benefits of the
Dolby HX system in the hk 705 are clearly
evident in direct-comparison listening tests,
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though they depend considerably, like the
benefits of metal-alloy tape, on the material
being taped. On straight FM material and
on most regular discs we did not hear a
“night-and-day” difference, but on the
most demanding material (FM hiss and
master tapes with substantial high-frequen-
cy content) the difference was very clear. In
normal recording of such material, the
highs can often be dulled because of tape
saturation. The HX system (or metal tape)
dramatically alleviates this problem. The
effect of the HX process was most noticea-
ble with less-than-premium cassettes, which

can cost one-fourth as much as metal cas-
settes yet sound very nearly as good. Most
important, we could hear no unwanted side
effects when using the HX system; if any
are there to be heard, it is probable that
they could be spotted only with a three-head
machine capable of instant direct compari-
sons. With its overall high performance,
sleek styling, and the HX feature, the Har-
man Kardon hk 705 represents a more than
worthwhile value at what, in today’s mar-
ket, is not a very high price.

Circle 140 on reader service card

Vecor -900 |
AM/FM Stereo Receiver

Aﬂ"HOUGH Vector Research is a new
name on the U.S. audio scene, the Vec-
tor hi-fi component line already consists of
four receivers and three cassette decks
spanning a broad range of prices and oper-
ating features. The top-of-the-line receiver,
the VRX-9000, features digitally synthe-
sized tuning plus a full array of control fea-
tures. The power-output ratings of the
VRX-9000 are 80 watts per channel into 8-
ohm loads (or 90 watts into 4 ohms) from
20 to 20,000 Hz with no more than 0.08 per
cent total harmonic distortion.

The dark-gray panel of the receiver has
clearly visible yellow-white markings that

MAY 1980

contrast with its black control knobs and
switches. Most of the controls across the
bottom of the panel appear conventional.
The PHONES jack at the lower left is fol-
lowed by a SPEAKERS selector that controls
two pairs of speaker outputs. Each of the
three tone-control knobs (Bass, MID, and
TREBLE) has eleven detented positions, and
a small toggle switch bypasses all tone-con-
trol circuitry. A continuously variable
LOUDNESS control (engaged by pulling the
knob out slightly) operates independently of
the VOLUME control. With the loudness
knob fully counterclockwise, frequency re-
sponse is nominally flat; rotating it clock-

wise produces a bass boost that increases
with the rotation.

The vOLUME and BALANCE controls are
mounted concentrically, with a number of
lightly detented positions for the former and
a center detent for the latter. Two toggle
switches. control the tape-recording func-
tions. The TAPE MONITOR switch connects
the playback output from either of two tape
decks or the selected program source to the
receiver’s amplifiers; TAPE COPY cross-con-
nects the tape decks for dubbing from either
one to the other. The FUNCTION knob selects
PHONO, TUNER, or AUX inputs. (Incidental-
ly, all the round knobs could benefit from a
more clearly marked index “pointer.”)

A single row of control buttons and lights
across the middle of the panel includes a
pushbutton power switch and a “protector”
light that glows for a few seconds after the
receiver is turned on and until the power-
supply voltages have stabilized, after which
the receiver’s protective circuits connect the
speakers to the amplifier and the light goes
out. If the amplifier should be overloaded
for any reason, the outputs cut off and the
light goes on. To reset the circuits, the re-
ceiver must be shut off; after a few mo-
ments it can be restarted.

The AubIO MUTE switch reduces the vol-
ume by 20 dB, and there are separate Low
FILTER and HIGH FILTER switches. The
MODE button selects mono or stereo opera-
tion, and the DEEMPHASIS button changes
the FM de-emphasis from 75 to 25 micro-
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seconds for use with an external Dolby FM
decoder. Another button controls FM inter-
station muting. Colored lights identify the
selected program source. Two pushbuttons
select either AM or FM reception, and the
final control is a HOLD SCAN button (with a
red LED indicator) that is used in the tun-
ing of the receiver.

Across the top of the panel there is a pair
of illuminated power-output meters, each
with two scales—0.05 to 5 watts and 0.5 to
120 watts—which can be selected by a ME-
TER button. The tuned frequency is dis-
played on a digital readout with large yel-
low-green numerals flanked by AM and
kHz, or FM and MHz, to show the band in
use. To their right are five signal-strength
LEDs that light up in proportion to the
strength of an AM or FM signal, and below
them is a red stereo-FM indicator.

Since the tuning is completely electronic,
the Vector VRX-9000 does not have a tun-
ing knob. Two large flat buttons, marked up
and DOWN, are the tuning controls. A mo-
mentary touch on either one shifts the re-
ceiver frequency by 0.1 MHz in the corre-
sponding direction for FM, or by 1 kHz for
AM. (The manual erroneously states that
the AM tuning interval is 10 kHz.) If the
button is held in for a few seconds, the re-
ceiver begins a rapid scan, stopping only
when the button is released.

Between the tuning buttons and the fre-
quency readout are §ix PRESET buttons and
a STORE button. The VRX-9000 has memo-
ries for'six FM and six AM station frequen-
cies which are stored indefinitely as long as
the receiver is left plugged into an a.c. sock-
et. They will be retained even if power is
lost for as long as 24 hours, but for longer
disconnect periods there is a compartment
in the rear of the receiver for two AA cells
that power the memory circuits.

To store a frequency in the memory, the
STORE button is pressed, lighting a nearby
LED for a few seconds. While the light is
on, touching one of the preset buttons trans-
fers the frequency information to that loca-
tion. At any future time, touching that but-
ton will instantly tune the receiver to that
frequency. Each button can be used for one
FM channel and one AM channel. A light
next to each preset glows when it has been
selected.

The VRX-9000 has a band-scanning
mode of operation: if the HOLD SCAN button
is engaged, a touch on one of the tuning but-
tons will cause the tuning to scan rapidly in

42

that direction, stopping when it reaches a
signal whose strength exceeds the muting
threshold. The receiver then unmutes and
remains on that frequency for several sec-
onds before again muting and proceeding to
the next station. To lock onto any of the ac-
quired signals, one releases the HOLD SCAN
button with a second press.

On the rear apron of the VRX-9000 are
the various signal connectors and insulated
speaker terminals for two pairs of speakers.
One of the two a.c. outlets is switched.
There is a hinged, pivoted AM ferrite-rod
antenna. An octal socket is provided for
connection to an optional remote-control
accessory, the VRC-1. With this, the tuning
operations, including selection of preset
channels, can be done from a remote point.
However, there are no preamp-out/power-
amp-in connections. The Vector VRX-9000
is about 17V4 inches wide, 1414 inches deep,
and 5Y2 inches high. It weighs about 31
pounds. The suggested retail price is $750.

® Laboratory Measurements. Although
the power transistors and their heat sinks
are located within the cabinet of the VRX-
9000, ample ventilation is provided through
openings in the top and bottom of the cabi-
net so that it does not become unduly hot
during extended high-power operation or

CONTINUOUS aAND EQUIVALENT SINE-WAVE WATTS/CHANNEL

during the one-hour FTC preconditioning
period.

The 1,000-Hz power output at clipping
into 8-ohm loads was about 101 watts (IHF
clipping headroom was 1 dB); with 4-ohm
loads the outputs clipped at 136 watts (clip-
ping headroom 1.78 dB). Although the re-
ceiver is not rated for operation into lower
load impedances, we drove it to just over 60
watts output into 2 ohms before the protec-
tive circuit tripped and shut off the outputs.
Dynamic power measurements were made
at all three load impedances. Into 8 ohms
the maximum unclipped power during a 20-
millisecond tone burst was 128 watts
(equivalent to an IHF dynamic headroom
of 2.04 dB); with 4-ohm loads, the maxi-
mum output was 193 watts (IHF rating
3.31 dB). When we used 2-ohm loads, the
protective circuit was triggered even by
these short bursts, shutting down the ampli-
fier at about 204 watts output.

With 8- or 4-ohm loads, the distortion at
1,000 Hz was typically about 0.01 per cent
at low levels, rising to about 0.02 per cent
just below the clipping point. With 2-ohm
loads the distortion was about 0.02 per cent
at most power levels, decreasing slightly to
less than 0.015 per cent just before the pro-
tective relay operated. The IM distortion

(Continued on page 44}

The VRX-9000's electronic tuning mechanism for FM and AM has pushbuttons to enter
frequencies in the memory or to recall them from it and to control the band scanning.




ETTE DECKS
ILIP!

YOU CAN SPEND MORE, BUT NOW YOU DON’T HAVE TO.

4 new cassette
decks from Philips. With
one thing in mind: Good
solid performance.

Expensive extras’
No. Important features?
Yes.

All models have a
Dolby noise reduction
system, switchable FM
pilot-tone suppression
filter, Long Life
recording/playback head
and ferrite erase head,
and electronic motor
control for stable,
smooth tape transpor