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~ Hear perfect reproduction from the lowest ranges of the bessoon. .

- the kighest reaches of the stings.

/ide Fidelity Sound
h tape that makes it possible.

major technological advances. (The kind you
expect from Sony:) First, ulra-fine magnetic
particles that are significantly smaller than
any other conventional Type Il tape particles.
And a unique orientation process that aligns
the particles so they are pointed in the same
direction. (No mean feat when you consider
there are some 500000000000
magpetic particles in one millimeter of tape.)
And third, a never-before-manufactured
binder and process to assure a uniform, high
density of particles.

If you want to get technical about it,
here are the incredible specifications:
Retentivity and Squareness higher than any
other high-bias tape. Retentivity of 1300

Gauss, and that means greater Maximum
Output Level and dynamic range.
Squareness of 93%, an astounding figure.
for better recording efficiency: (When you
consider that no other tape of this type
has ever reached even g0%, youll realize
just how phenomenal UCX-Ss 93% is.)

Of course, the real test of UCX-Sis
not a question of numbers or percentages. It
comes when you lean back. close your eyes
and listen. Youll hear subtleties in the music
you could only hear undl now in the
concert hall. You'll hear every inscument in
the orchestra. You'll hear more than you've
ever heard on a high-bias tape.Youll hear
iton UCX-S, with Wide Fidelity Sound.

SONY.

© 1982 Sorry Tape Sales Co .2 Div. of Sorry Corp. of Ametka Sony s a gademark of Sony Corp.
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Hear booming ketile drums with viraually no distortion.

Hear quiet flute passages free of hiss.

"~ Sony introduces W
and UCX-S, the breakthroug]

Sonys UCX-Sis arevolutionary new
audio cassette tape. A high-bias tape with 2
wider dynamic range than any other tape
of its type. So wide, it actually expands
the sound you can hear. (With minimal
distortion, hiss or print-through.) Thats why
we call it Wide Fidelity Sound.

With new UCX-S, you can record
the very high notes — as well as the very low:
Either way, you'll hear everything with a
clarity you've never heard before on a high
bias tape. And you «an also record at higher
volume levels, so you can record and hear
the very soft sounds you lost before in
background noise.

How did Sony do it? With three
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Sony is about to change
your idea of what you can expect
from an audio tape.
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= BULLEVIN

Edited by William Livingstone

® OIL AND MUSIC MIX. Texaco, Exxon,
and other oil companies have been so
generous in supporting classical music
on PBS that wags sometimes refer to it
as the Petroleum Broadcasting System.
Now o0il companies are subsidizing the
release of records. The new digital
recording of Tristan und Isolde issued
at the end of 1981 was presented by
London Records and Amoco 0il and had
an Amoco logo on the cover. The state
of Veracruz in Mexico is now investing
some of its oil income in recordings
of standard classics played by the
Orquesta Sinfénica de Xalapa. The

Moss Music Group has some of the tapes
under consideration for release this
year in the Vox Cum Laude line. Vinyl
is, after all, a petroleum product.

® EARTH, WIND AND FIRE has received
CBS International's Crystal Globe
Award for sales of more than 5 million
records outside the United States.
This is the eleventh such award the
company has given. Previous winners
are Santana, Simon and Garfunkel, Paul
Simon, Ray Conniff, Andy Williams,
Johnny Mathis, Bob Dylan, Neil Diamond,
Billy Joel, and Julio Iglesias. We

are betting on Roberto Carlos to be
the next Crystal Globe recipient.

® ACOUSTIC RESEARCH'S "ROBOT LISTENER"
compensates for aberrations in room
acoustics and in speakers by digitally
analyzing and altering the output of
an audio system so that the response
is acoustically flat. According to

AR, the new unit can notch out a
single frequency with 1/50th-octave
accuracy or apply a gentle slope, as
correction may require. Adjustment is
made while the stereo audio signal is
in digital form, using a high-speed,
sixteen-bit computer-on-a-chip that
runs a program developed by AR. Other
adjustments that can be programmed
into the device include distortion
reduction. Consumer and professional
versions of the unit are planned.

® GERMAN TOP BANANA PLAYS THIRD PIANO.
If Prince Charles can be on Columbia
Records, there's no reason why West
German Chancellor Helmut Schmidt can't

record for EMI. Just before Christmas
Schmidt flew to London, and in EMI's
Abbey Road studios he played the third
piano part in a reccrding of Mozart's
Concerto for Three Pianos in F Major.
Christoph Eschenbach conducted the
London Philharmonic from the keyboard
of the first piano, and Justin Frantz
was on second. Schmidt, who said he
found it "thrilling," is donating his
fee to charity. Angel Records hopes
to release the album here this year.

® ENRICO MACIAS' North American tour
this month is being sponsored by the
manufacturers of Sasson jeans! Like
the pop singing star Macias, Sasson's
founder Paul Guez was born in North
Africa and emigrated to France. This
is his first venture into promoting
concerts. The tour will begin in New
York with concerts at Madison Square
Garden on March 6 and 7. Other cities
included are Washington, D.C., Chicago,
Los Angeles, Montrezl, and Mexico
City. Macias currently records for

the French label Trema, which will
release his next album early in 1982--
and will then probably come out with a
line of designer jeans.

® PAVAROTTI'S "O HOLY NIGHT" GOES GOLD.
After coining a great deal of money
for London Records, the tenor Luciano
Pavarotti has won a gold record from
the Recording Industry Association of
America, which has certified sales of
more than 500,000 copies of his album
of sacred music. Hot on his heels is
rival tenor Placido Domingo whose CBS
album "Perhaps Love" with John Denver
is turning gold as we go to press.

® IN 1981, 7,717 NEW STEREO LISTINGS
were added to the Schwann catalogs,
down from 8,062 in 1980. Of the 1981
new listings 2,873 were classical and
4,604 were non-classical LPs and tapes.
Nudging out Beethoven and Mozart, Bach
was the composer with most new records,
and with forty-six {!) new listings
Herbert von Karajan displaced Neville
Marriner, 1980's classical artist with
the most new recordings. The pop act
with most new listings was the "rock"
band the Residents with eight.
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90 watts per channel, minimum rms into

8 ohms from 20-20,000 Hz, with no more than
0.05% total harmonic distortion. 2-Year Limited Warranty.*

Five Reasons You Should Step Up to
Our New Reaiistic Digital Receiver

1. Digital Synthesized
Tuning System

Tuning takes just a touch of the
feather-action bar to go up or
down to the exact center of
every AM or FM channel. A
search feature tunes up or down
automatically, stopping on the
next station. No pointer, no dial,
no tuning meter — there's no
need for them! Instead, a preci-

IFMIL_I —'9 MKz

QUARTZ LOCKED MICROPROCESSOR CONTROLLED

Easy-to-Read Digital Dlsplay Shows
The Exact Frequency You've Tuned

sion quartz crystal, like the ones
used in computers, locks in each
station. The STA-2290 can't drift

or be mistuned. You get pure
music, not distortion.

2. Computer Control

Up to 12 stations — six AM
and six FM — can be program-

med into the microprocessor-
controlled memory for instant,
pushbutton recall. Memorized
frequenties are automatically
protected for up to an hour in
case of power loss. And with
dual-gate MOSFET tuning and
CMOS LSI frequency synthesis,
you get superb FM stereo
listening.

N Y O

Detented Bass, Treble and Midrange
Tone Controls Tailor Sound Perfectly

3. Clean and Powerful

There's plenty of power to repro-
duce the most demanding music
without distortion — even through
two pairs of speakers! The 90-
watt amplifier delivers a wide
dynamic range so the depth and
“live" quality of your miusic is
recreated with stunning clarity.
Protection circuitry prevents

damage from overldad or ther-
mal problems.

4. Human Engineering

All controls and indicators are
designed for convenience and
ease of operation. You get bright
color-coded LED function indica-
tors, LED signal strength and
power meters. And what versatil-
ity! — you can add two tape
decks with monitoring and dub-
bing capabilities, two turntables
and an aux source.

24-LED Power Indlcators Read 0-1.5 Or
0-150 Watts — Help Prevent Overdriving

5. Priced Right

The computerized STA-2290
brings music to your ears for
only $599.95. And it's designed,
engineered and built by us—the
company that also builds the
world’s best-selling computer
line—TRS-802

A DIVISI%N OF TANDY CORPORATION - ESTABLISHED IN 1921

W OVER B100 LOCATIONS IN 76 COUNTRIES

Retail price may vary at individual stores and dealers. *See Catalog #341 or ask our salespeople for warranty information
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Speaking of Muric...

By William
Anderson
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THE NEXT BIG THINGS

MARCH issues of magazines are gener-
ally put together from mid-Decem-
ber to mid-January, which is why they often
have a forward-looking *“‘new year’ aspect.
This one certainly does, and it is a particu-
lar pleasure, after the past year’s cries, alar-
ums, and pervasive nay-saying, 10 contem-
plate an impressive little catalog of immi-
nent audio delights that promise to lift us
out of the doldrums before 1982 is over.
There is, first of all, the good news that
the digital-audio age has “officially” begun
following the Audio Engineering Society’s
drafting of standards for professional digi-
tal audio equipment (see *"Audio News,”
page 16). Enormous technical (and many
proprietary) complications had to be over-
come, but their resolution means that most
of the hard problems are now out of the way
and the industry can move ahead with pro-
fessional (recording) and consumer (play-

back) hardware without falling witlessly
into another War of Incompatibility.

There is good news on the videodisc front
as well, for at the Las Vegas Consumer
Electronics Show in January Pioneer Vid-
eodisc was proudly screening excerpts from
three new musical programs planned for
early release: Peter Grimes (Jon Vickers),
Tales of Hoffmann (Placido Domingo),
and an evening with Ray Charles. All three
will receive the benefits of the new CX sys-
tem of sound encoding, so if you route the
audio through your hi-fi system you are in
for a treat (you've certainly never heard the
like on broadcast TV). This suggests that
the rights-and-permissions logjam that has
been holding up a lot of video software is at
last beginning to loosen—and not a moment
100 soon.

Even greater sound delights are available
from the Technics SV-P100 digital cassette

recorder tested for this issue (page 40).
Home digital recording has been possible
previously using the ‘“component” ap-
proach, but this is the first integrated all-
in-one-breadbox unit to reach our test lab; it
will surely not be the last. The future prom-
ises significant advances on the analog re-
cording front as well, some of them in the
equipment area, but more in tape formula-
tion and manufacture. As Ralph Hodges
makes clear in his examination of “Tape
Futures™ (page 60), industry ingenuity in
the field is not nearly exhausted, and tapes
already on the drawing boards, so to speak,
will easily surpass the performance of last
year’s best.

It is, of course, advances in metal-tape
technology that have made it possible for
the cunning little **microcassette” format to
move so rapidly into hi-fi precincts. [A
quibble: 1 would be pleased if the industry
would move closer to standard English
usage in naming the format before this *“mi-
cro” business goes too far. The better nom-
enclature is “minicassette’ (as in “minia-
ture,” a small version of something larger),
not ‘“‘microcassette’” (we use “‘micro,” as in
“microscopic” to mean something very
small indeed).] Matsushita (see page 24)
has only recently unveiled a whole line of
these teeny-tiny units, the first examples of
what seems destined to be the standard
format for car stereo if not (quite yet) for
the home. And once established on wheels
it will doubtless go on 10 take over in the
‘‘personal cassette” field as well. not so
much for hardware as for software reasons:
these little efforts are only one-fifth the
size of standard cassettes.

And what of musical concerns for the fu-
ture? Well, the Next Big Thing in pop mu-
sic is still struggling to be born, but I learn
from a CBS informant that the new Great
Performances line of basic-repertoire works
sold to the tune of $1.2 million in its first six
months. What the baby-boomers want the
baby-boomers will get. O
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OUR AMP DOESN’'T PUT THE SQUEEZE

Most amplifiers justcan’t
handle the highs and lows
of today’s sound.

They “clip” it, distorting
the peaks and valleys and
leaving you without the
full musical experience.

But that's not the case at
Phase Linear. Our DRS 900
and DRS 400 amplifiers
and our DRS 250
integrated amplifier have
all the power and
headroom necessary to
deliver the full dynamic
range.

Encoded CX and dbx
records, digital and direct
discs, ¥2 speed mastered
and future PCM discs. No
matter the source, our
amplifiers are designed to
deliver sound exactly as

ON YOUR MUSIC.

the sound engineer
recorded it. A full musical
experience. Which is
something we feel wedo
better than anyone else.
Butdon'tlisten to us,
listen to our amps. The
DRS 900, with up to 900

8/ i into 8 ohms; the DRS

Today’s source materials require an amplifier
with adequate power and headroom.

CIRCLE NO. 24 ON READER SERVICE CARD

400, with up to 400 watts
into 8 ohms; and the DRS
250, with up to 400 watts
into 8 ohms.

Take your favorite record
to your nearest Phase
Linear dealerand
compare.

Listen to the music come
out of the flatlands of
sound, up to Phase Linear.

ONASE INBAI §




Camelot and Politics

® As a long-time reader and subscriber to
STEREO REVIEW, | have always enjoyed
reading the Editor’s monthly columns of in-
formative chat. December’s and January’s
efforts, however, merit a letter. I am al-
ready enjoying the Christmas album recom-
mendations, having had good luck with a
mail-order service from Minneapolis. Mr.
Anderson’s January exploration of ““Came-
lot™ and its implications and the “beaut”
(as the Aussies would term it) light put-
down of Mailer were right on the mark. I'd
like to suggest that in addition to myth, ro-
mance is also painfully scarce these dreary
days.
JouN G. MacLEoD
Orchard Lake, Mich.

® My January STEREO REVIEW fresh in
hand and William Anderson’s perceptive
editorial on “Refurbishing Camelot” fresh
in mind: Bravo! Well said. We do need
mythic content in life—to raise us, to in-
spire us, to link us to the past and make us
brave for the future. How pitiful are the
people who have no pride, who tear down
because to build is hard, whose life’s blood
is thinned by thoughtless criticism of others
and blank misunderstanding of the power of
symbols. To be great, we must feel great.
Tom BuTtTs
Playa del Rey, Calif.

@® Much of January's editorial, *“‘Refur-
bishing Camelot,” is devoted to a highly
charged meditation on the myths of politics,
and to this I wish to take exception.

The myths of politics have been, by and
large, historically disastrous. There is the
myth of the proletariat, which upholds, and
masks, a brutal, repressive autocracy in the
Soviet Union, and there was the myth of the
Aryan superman, which contributed to the
slaughter of some ten million Europeans
during World War II. The modern mind
evidently does not often enough ‘‘deliber-
ately reject” its secular myths; indeed, what
is needed is precisely the sort of vigilance
toward myth in political contexts that is to
be found in the American tradition of
“debunking.”

To be more specific: Nancy Reagan’s chi-

TO TH

na cannot be conflated with the pageantry
of the British Royal Wedding. The refer-
ence to the identity in Arthurian romance
“between the health of the king and the
health of the kingdom” has no bearing in
the American political context. Even grant-
ing the perennial *“royalism™ of the Ameri-
can mind, we could never give assent {con-
sciously or unconsciously) to such a mythic
identification. In American mythology, the
health of the nation proceeds from the na-
tion, and the Reagan administration has
been anxious to affirm this principle in its
own rhetoric.

JAMES DI LORETO
New Haven, Conn.

The Editor replies: It is a compliment to its
power that the word “myth" has atiracted
the adulterators of language, each bent on
hitching some little ideological wagon of
his own to this inexhaustible source of
psychic energy. And so we have “secular”
myth, “political” myth, the “American”
myth, and the assorted myths of the Prole-
tariat, the Common Man, and the Su-
perman. But they are not myths at all, only
mischievous demagogic fictions addressed
to those looking not for answers but an end
to questions.

There are those who would like to shy a
rock at Nancy Reagan in hopes of hitting
her husband. The impulse has a long, if not
particularly honorable, tradition: older
readers will remember the Eleanor sto-
ries—and, indeed, the notorious "Eleanor
Clubs—of the Thirties and Forties. I, on
the other hand, would like to persuade
Americans to bone up on the Arthurian
legend(s), read James George Fraser (The
Golden Bough) and Joseph Campbell, and
study the Good Book so that they can,
among other things, see the mythic element
in the White House china, understand why
we call George Washington the Father of
His Country, and know why this nation was
racked by paroxysms of grief and fear fol-
lowing the assassinations of Abraham Lin-
coln and John Kennedy. To amend reader
Di Loreto’s last sentence, the health of the
nation proceeds from its understanding of
itself; myth, not politics, is the key to that,
and it is a ‘'conflation” devoutly to be
wished.

‘““Multiple-mike Mono™’

® I am compelled to respond to Maron
Horonzak’s letter in the January issue. The
stock *‘attack’ phrases Mr. Horonzak uses
really have no application here. Of course, |
know that he is wrong, but I know this only
from my twenty years of experience making
recordings of all types—and learning my
craft from experiments both successful and
unsuccessful. If a producer turns out a rec-
ord so closely miked that the sound of each
instrument of the orchestra is contained
only in the output of its own private mike,
then that would be “multiple-mike mono.”
I guess Mr. Horonzak didn’t read the part
of my article concerned with the “large
blended picture™—or the part about “lis-
tening with one's eyes.”

I cannot be held responsible for the mis-
use of multiple miking any more than I
would be justified in attacking the whole
technique of minimal miking just because I
can cite a few examples of its use in which
the producer was not competent at his
craft.

ANDREW KAZDIN
Jamaica Estates, N.Y.

@ Debate over the relative merits of vari-
ous stereo microphone techniques will prob-
ably go on forever. The ability to make A-B
comparisons between simultaneous stereo
recordings using different miking setups is a
luxury record producers are seldom if ever
afforded. When such comparisons are
made, they may not indicate any hard and
fast rules; they may even suggest that more
than one miking technique can produce
good results (see Carl Ceoen’s tests re-
ported in the January 1972 Journal of the
Audio Engineering Society).

Some “purists’ consider their approach
superior on theoretical as well as empirical
grounds, maintaining that use of more than
a single mike per channel invariably dis-
torts the signal, causing fuzziness of the
stereo image and poor localization due to
the same sound’s arriving at different times
and the resulting disturbance of the natural
relation between an impulse and its rever-
beration. Even ambiance information
mixed into the primary stereo signal from
distant mikes should be avoided, they say,
because ambiance may be of largely ran-
dom phase, which is just another way of
saying that the effect on the primary signal
is unpredictable.

Whether or not these points are entirely
valid, it is goad to be aware that such forms
of distortion do exist, however subtle their
effect may be in a particular recording ses-
sion. But purists also make a mistake if they
overlook the phase anomalies that may oc-
cur naturally at any given point due to room
nodes; most recordings are made in less
than ideal acoustic settings, as Andrew
Kazdin knows very well. Also, purists have
perhaps put too much emphasis on localiza-
tion, as though the quality of a music re-
cording could be characterized solely in
terms of this one feature.

DouG POMEROY
Brooklyn, N.Y.

David Ranada replies: 1 agree that some
“purists’’ go too far in their theoretical jus-

(Continued on page 8)
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No matter how much you spend on your
record playing system, it can’t be better than
its first component: the phono cartridge.
Because, unless the cartridge tracks the
groove faultlessly, and precisely reproduces
all the recorded sound, no amount of elec-
tronic wizardry can make up for its faults.

Which is why you'd do well to start

your system with an Audio-Technica
Vector-Aligned™ stereo phono cartridge.
Constructed with the same unique geom-
etry as the cutting head which engraves
every gtefeo groove, A-T cartridges are out-
standing for wide range, low distortion,

Model AT155LC $225.
‘Other models from $40 to $275.

--..

excellent tracking, and superb stereo
separation.

There is an Audio-Technica model to match
every tone arm and every budget. And

each meets our high standards of uniformity
and quality...unsurpassed in the industry.

Every great stereo system can use a little
Audio-Technica at the start. Insist on
nothing less. At leading high fidelity
stores or write for our catalog today.
AUDIO-TECHNICA U.S,, INC.

1221 Commerce Drive
Stow, Ohio 44224.
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tifications of their favorite mike technique.
Advocates of the Blumlein system in par-
ticular often give overemphasis to localiza-
tion. In a good hall, such as Boston’s Sym-
phony Hall, precise subjective localization
of instruments is difficult with one’s eyes
closed even sitting close to the stage. Also,
purists who adore phase coherence above
all else seem to forget that a multi-miked,
pan-potted, “multiple-mono’ recording is
naturally the most phase-coherent type of
program imaginable, the only differences
between channels being in intensity. (The
Blumlein coincident-microphone system
actually gives a 180-degree phase shift to
any sound hitting the microphones from
the rear.) Personally, I recommend no par-

ticular “ideal”” mike technique. I only re-
quire that the end result sound plausibly
realistic—that the “fidelity"” be present in

hi-fi.

List Price

@ | do believe that in inflationary times we
must all learn to accept certain inconve-
niences and uncertainties, but offering a
product to the public while refusing to put a
price tag on it is ludicrous. The *“no list
price” policy of CBS Records reflects a to-
tal lack of concern for those of us who must
buy records for institutions. How in the
world can anyone make purchases within a

Bring your music into focus...

1the B&W DMIO.

price.

If you've always admired B&W loud-
speakers from afar because you've
believed owning a pair would impose
an unacceptable strain on your
budget, you'll find the DM10 a pleas-
ant surprise.
delivers the kind of performance which
has made B&W the choice of leading
record companies around the world,
including EMI and Decca in England, EM! Pathe
in France, EMI Electrola in Germany, and CBS
in the United States. But the really good news
is that it does so at an unexpectedly affordable

The DM10 naturally

The DM10 is a sophisticated, compact
2-way loudspeaker — the product of B&W's

uniquely advanced computer and laser design,
measurement and manufacturing techniques. Its
performance thus goes beyond simple spectral accuracy to
reproduce music with space, depth and focus — qualities dis-

-

B&w B&W Loudspeakers Ltd.

tressingly absent from loud-
speakers costing many times more
than the DM10.

So be prepared fora bit ofa shock
when you audition the DM10 at
your B&W Loudspeaker Dealer.
Write today for more information
and the name of the authorized
B&W Dealer nearest you.

S %
1973 1978
THE QUEEN S AWARD FOR
ACHIEVEMENT

Anglo American Audio Co., Inc. Dept. SR-382, P.O. Box 653, Buffalo, New York 14240

Now at your B&W Dealer: the DM23, a compact 3-way loudspeaker

also surprisingly

affordable, and also unmistakably B&W. The DM10 and DM23 are availabie in four superb

finishes: walnut, teak, black ash, and rosewood

set budget under such a system? If CBS is
not itself taking unfair advantage of con-
trived public ignorance, it is certainly creat-
ing opportunities for retailers to do so in
their pricing of CBS products. Perhaps
CBS will make the purchase of their prod-
ucts so inconvenient that the public will
simply buy records from other labels—and
intelligent talent will become increasingly
reluctant to sign with CBS.
MaRrk CAMERON BOLLES
Elkhart, Ind.

The Editor replies: Publication of list
prices is no guarantee that retailers will re-
strain their rapacity. A West Coast produc-
er of audiophile records told me that his
records were being offered (if not sold!) at
32 over list price by a New York retailer.

Billy Burnette

® Joel Vance's January review of Billy
Burnette’s “Gimme You™ refers to it as his
second album. It is actually his third, the
first two being “Billy Burnette” (Polydor
PD-1-6187) and “Between Friends” (Poly-
dor PD-1-6242).
ALLEN PASTERNAK
Houston, Tex.

String Quartets

® Thank you for the compliment to Cana-
da’s foremost string quartet on page 122 of
the December issue, where Richard Freed
refers to their “*magical recording of [Men-
delssohn’s] Opp. 12 and 13" string quartets.
But, please, it’s the Orford Quartet, not the
Oxford! So far as I know, none of the mem-
bers of the Orford Quartet has ever been to
Oxford; the group’s name comes from the
summer music school at Mt. Orford in Que-
bec where they first played together.

We were also tickled to see the “Best of
the Month” review of the Bartok Quartet’s
recording of the Brahms F Minor Quintet,
since the Barték will be performing a regu-
lar concert in my living room on March 30.
We have an extensive series of chamber-
music concerts here, some (such as that
one) by very eminent performers. The room
seats about sixty nominally, though we have
managed as many as seventy-five on some
occasions. | am just an ordinary professor at
the University of Waterloo, and the con-
certs are funded by ticket sales and dona-
tions from our enthusiastic subscribers. I've
heard of only one other concert series in a
private home (in Indianapolis, 1 under-
stand). In terms of acoustical presence,
there is really nothing quite like it!

JAN NARVESON

President, K-W Chamber Music Society

Waterloo, Ontario

Review of the Year

@® The best record review that I have ever
read in the past fifty years is the first para-
graph of Noel Coppage’s review of Robin
Trower’s “B.L.T.” on page 118 of the Sep-
tember 1981 issue. It’s a classic and de-
serves a gold medal—or something!
JOHN WASSO SRr.
Pen Argyl, Pa.

STEREO REVIEW
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New Products iatest audio equipment and accessories

Open-reel Teac
Deck with dbx
Noise Reduction

O Teac claims that recordists can realize a
100-dB signal-to-noise ratio with its X-
1000R 10%2-inch open-reel deck by using
the new Extra Efficiency (EE) tapes and
the built-in dbx noise-reduction system. The
results obtainable with EE tapes recorded
at 3% ips are said to be equal to those pre-
viously obtainable only at the 7'/2-ips speed.
At 712 ips, the X-1000R’s overall frequency
response is 30 to 34,000 Hz (30 to 24,000
Hz at 3% ips). Wow-and-flutter is 0.03 per
cent (wrms) at the higher speed, 0.04 per
cent at the lower. Signal-to-noise ratio with
EE tape is 65 dB without noise reduction.

The transport system uses a dual-capstan,
closed-loop drive with servo control of tape
tension. Bidirectional recording and off-the-
tape monitoring are made possible by a six-
head arrangement. The five-digit counter
reads elapsed time. Additional features in-
clude a pitch control, mic/line mixing, and
separate-channel input and output controls.
Price: $1,400.

Circle 120 on reader service card

Proton’s High-quality
Table Radio

J *“The Radio” (left above) from Proton
Corporation is an AM/FM unit adaptable
for stereo operation that is said to have
“specs equivalent to, if not better than, the
best home hi-fi system.” Special tuner cir-

10

cuitry originally developed for Proton’s
Model 100 portable stereo FM radio is said
to provide superior capture ratio and FM
sensitivity. The FM-tuner specifications in-
clude an IHF usable mono sensitivity of 1
microvolt, a capture ratio of 1 dB, frequen-
cy response from 30 to 15,000 Hz +0.5 dB,
and stereo signal-to-noise ratio of 75 dB.

“The Radio” includes a two-way, biam-
plified speaker system. A 20-watt amplifier
drives the woofer and a 5-watt amplifier
drives the tweeter; crossover is at 2,500 Hz.
The amplifier section’s total harmonic dis-
tortion is 0.03 per cent. Built-in equaliza-
tion boosts bass output for a flat response
down to 60 Hz. For stereo operation, it is
used with a separate powered speaker sys-
tem called “The Speaker™ (right in photo).

The unit’s stereo line-level inputs and
outputs have a frequency response of 20 to
20,000 Hz +0.5 dB and a signal-to-noise
ratio of 90 dB. Front-panel controls include
the tuning knob, AM/FM /tape selector
switch, volume control, and bass and treble
tone controls. Rear-panel facilities include
a stereo/mono switch, tape/aux input and
output, and outputs for the powered speak-
ers. Prices: the Radio, $280; the Speaker,
$150. Proton Corp., Dept. SR, Pacific Tow-
er Plaza, 1431 Ocean Avenue, Santa Moni-
ca, Calif. 90401 .

Circle 121 on reader service card

Top-of-the-line
Onkyo Preamplifier

O Onkyo’s P-3090 preamplifier has an un-
cluttered front panel because most of the
controls are hidden behind a hinged door.
Only the power switch, input-selector push-
buttons, and volume control are ordinarily
visible. The variable-gain phono preamp
can be switched to accept either moving-
magnet or moving-coil cartridges and has
user-adjustable input resistance and capaci-
tance. The passive bass and treble tone con-
trols have a range of +8 dB at 70 and
20,000 Hz, respectively. A high-cut filter
slopes at 6 dB per octave above 7,000 Hz,
and an infrasonic filter drops at 6 dB per
octave below 15 Hz. A separate volume
control adjusts the level at the headphone
jack. Frequency response through the high-
level inputs is given as 0.8 to 170,000 Hz
+3 dB. Moving-coil phono signal-to-noise
ratio is 76 dB; moving-magnet S/N is 82
dB. Phono-overload level through the mov-
ing-magnet input is 380 millivolts at 1,000

Hz with 0.05 per cent total harmonic distor-
tion. Price: $1,249.95.
Circle 122 on reader service card

Three-head Sansui
Deck with Dolby-C

O The three heads of the Sansui D-570
cassette deck make possible an immediate
comparison between input and recorded re-
sult. They also permit optimization of head
characteristics for a claimed overall fre-
quency response with metal tape of 30 to
21,000 Hz +3 dB (30 to 18,000 Hz with
CrO, tape). Signal-to-noise ratio (without
noise reduction) exceeds 60 dB. Switching
in the Dolby-B circuitry adds 10 dB to that
figure above 5,000 Hz; Dolby-C adds 20 dB
above 1,000 Hz. Feather-touch pushbuttons
control the two-motor transport through
digital circuitry. The unit’s capstan is di-
rectly driven, resulting in a wow-and-flutter
specification of 0.03 per cent (wrms). Other
features include microcomputer control of
selection repetition, an Automatic Music
Program Search facility allowing rapid ac-
cess to any selection, and twelve-segment
peak-reading level indicators. A four-digit
electronic tape counter can be switched to
show elapsed tape time. Price: $525.
Circle 123 on reader service card

Nakamichi Turntable
Can Correct for
Off-center Discs

O Nakamichi’s two-speed TX-1000 com-
puting turntable reduces wow caused by
off-center pressings and/or oversize center
holes in discs. The unit has two platters, a
massive main platter driven by a brushless,
coreless, slotless, direct-drive motor and a
lighter “Center Search” platter that rides
on the main platter and can shift horizon-

STEREO REVIEW



Introducing TDK AD-X.
" The normal bias tape with
Super Avilyn technology.

New TDK ADX is the first normal new AD-X can easily
handle strong signal +0 MOL

bias audio cassette to use TDK's
Avilyn magnetic particle—based
on the renowned Super Avilyn for-
mulat:on that has kept TDK the
leader in audio and videotape
technology:

The Avilyn advan-
tage offered in AD-X
is demonstrably clear.
You now can record
and play back—in the
normal bias/EQ position
with complete compatibility for

any cassette deck over a wider dy-

namic range and with far less dis-
tortion. Even at higher recording
levels, the increased headroom in

Record at higher levels
with far less distortion.

input without over-
saturation.

When you hear the
brilliant playback re-
sulting from the higher
MOL and
lower bias
noise vou won't believe
that your deck can
“improve" so much.

The new AD-X has
truly versatile applications. Its
higher sensitivity makes it ideal for
all-round home entertainment use
and also suitable for any cassette
player.

100

FREQUENCY RESPONSE AND MAZIMUM
OUTPUT LEVEL

FREQUENCY RESPONSZ-20dB

1K DK 20K
FREQUENCY (Hz)

Avilyn magnetic particle ackieves

higher saturation and lower noise.

To ensure yeas of
reliable use, AD-X is
housed in TDK's Labo-
ratory Standard Mech-
anism, and protectad
ty TDK's lifetime war-
ranty. With its distinc-
t.ve packaging, vou
won't miss it.

So for high quality recordings
in the normal Sias’EQ positior,
snap m the new TDK AD-X. You'll
discover that the Avilyn advantage
means supenicr overall performance
for vau.

STDK.

THE MACHINE FOR YOUR MACHINE

CIRCLE NC. 334 ON READER SERMICE CARD
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In a world where sound
reaches new levels every day,

ADC delivers
the ultimate high.

The ultimate high is total control.
And an ADC Sound Shaper*® Fre-
quency Equalizer lets vou control
vour sound and custom-tailor vour
music with the mastery of a pro.

And no better wav demonstrates
the benefits of an ADC Sound
Shaper than taping. Even without
a studio environment. vou can
recreate your personal recordings
by changing the frequency response
curve of the source material —mak-
ing the sound more like the original
and more agreeable to your ears.

Our complete ADC Sound Shaper
IC line* has an equalizer that is right
tor you and vour system. The §S-110
ten-band full octave equalizer, a
step up from our SS-1, features
LED-lit slide controls and one-way
tape dubbing. If you desire even
more control, our twelve-band SS-11
and top-of-the-line SS-111I include
two-way tape dubbing and sub-sonic
filters. Our SS-111 Paragraphic™
with 24 ancillary switches that
enable you to control 36 bands
per channel combines g

the ease and control of a graphic
equalizer with the precision and
versatility of a parametric. Allata
price you can afford. -

All of our equalizers feature LED-
lit slide controls allowing for visual

A BSR COMPANY

plotting of the equalization curve.
And all ADC Sound Shapers
embody the outstanding ADC tech-
nology that has made us the leaders
in the industry. N

To really complete vour custom-
tailored control-ability. our ADC
Real Time Spectrum Analyvzeris a
must. Equipped with its own pink
noise generator and calibrated
microphone. the SA-1 provides a
visual presentation of the changing
spectrum through 132 LED dis-
plays. So you can actually see
proof of the equalized sound vou've
achieved.

With an ADC Sound Shaper and
an ADC Real Time Spectrum
Analyzer. you can attain a new level
of control. And ultimatelv.isn't
that the musical high vou've always
wanted?

Eowrea

Frequency Equalizers
and Spectrum Analyzer

Sound thinking has moved us even further ahead.

BSR (USA) Ltd., Blauvelt, N.Y. 10913, BSR (Canada)Ltd., Rexdale Ontario
Write for a free 24-page booklet “Shaping Sound At Home: A Guide to Equalization” (a $2.50 value).
®Sound Shaper is a registered trademark of Audio Dynamics Corporation. ° IC indicates new Sound Shaper® series.
CIRCLE NO, 6 ON READER SERVICE CARD

® -




flcw Products

latest audio equipment and accessories

tally along two perpendicular axes. The disc
to be played is placed on the Center Search
platter (which is made from metallized
glass to provide a flat, smooth, electrically
conductive surface that is said to drain off
static charge). When the “Absolute Center
Search System” is activated, a special sen-
sor arm traces the disc’s lead-out groove.
Eccentricity is measured by the sensor arm,
digitized, and fed to a microcomputer,
which determines the required correction
and drives two servomotors in the main
platter that relocate the Center Search plat-
ter until the eccentricity is minimized.

The TX-1000 turntable will take two tone
arms (neither supplied) and has a physi-
cally separate power supply. It sits on four
“Hydro-Suspension™ air-piston vibration
isolators. A pitch control varies turntable
speed by +9.9 per cent in 0.1 per cent in-
crements. Wow-and-flutter is 0.003 per
cent (wrms); signal-to-noise ratio is given as
greater than 70 dB. Dimensions are 26¥s x
6'2 x 20Y2 inches; weight is 812 pounds.
Price: $7,000

Circle 124 on reader service card

Cassette Carriers for
Portable Players

O Protone Industries offers lightweight,
compact nylon “‘music wallets” to protect,
store, and organize tape cassettes for on-
the-go use. Available in three-, six-, and
twelve-cassette versions, the carriers can be
strapped to a belt, fastened to an automo-
bile sun visor (passenger side, please), or at-
tached directly to a portable cassette player.

MARCH 1982

Fastening is by means of a Velcro strip, so
there are no mechanical snaps or hooks to
fuss with. Eleven different colors are avail-
able. Prices: three-cassette wallet, $6.95;
six-cassette, $9.95; twelve-cassette, $13.95.
Protone Industries, Inc.,, Dept. SR, 8960
Glenoaks Boulevard, Sun Valley, Calif.
91352.
Circle 125 on reader service card

Sony Headphones
Fasten to the Ear

[0 Sony's MDR-33 consists of two MDR
drivers, such as are used in the company’s
conventional lightweight headphones, de-
signed to “hang comfortably from each
ear.” Advantages of this arrangement in-
clude no head band to add bulk or to inter-
fere with hair styles. The MDR-33 is also
said to be suited for listeners to portable
stereo cassette players who are also involved
with active sports. Frequency response is
rated from 40 to 18,000 Hz. Each earphone
weighs about 12 grams, and the total sys-
tem weighs less than one ounce without the
connecting cord. It comes with a stereo mini
phone plug only. Price: $34.95.
Circle 126 on reader service card

Audiophile Disc
Catalog from RealTime

O RealTime Records’ four-page, full-color
catalog shows and describes twenty-five au-
diophile albums: twelve direct-to-disc and
thirteen digitally mastered recordings.
Among these are eight jazz titles, a digital
jazz sampler, ten classical albums, two
“sonic spectaculars,” four musical enter-
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THE POWER IS BACK.

The powerful Speakerlab
Super 7 seturns, now dramatically
improved with an open and clear
sound that’s so awesome you'li
soon understand why they call it
“legendary”. The 10" and 12
polypropylene/Polylam™ woofers,
a 6-1/2" mid-bass/mid-range and
the LT 215S Samarium Cobait Leaf
Tweeter.car handle up to 200
watts of bower if you can. Available
in lacquerec 03k or rosewood
Clearseal ® finish.
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STEREQ
CORPORATION
OF AMERICA

TRY & BEAT
OUR PRICES!

OR CALL TOLL-FREE

800-221-0974

AND LET US BEAT ANY

PIONEER SX-7 .$355
TECHNICS SA-222 . $205
MARANTZ SR-7100 .

.CALL FOR PRICE!

TECHNICS RS-M270X $310
JVC K0-04 .$215
AKAl GX-F-90 $390
TECHNICS RS-M240X $205
MARANTZ SD-2030
______CALL FOR PRICE!

BLANK TAPE

BASF PRD ! C90 box 10 $26
TOK SA-C90 box of 10 $29

MAXELL UD-XL2-C90
box of 12 $39

WRITE OR CALL
FOR

LOW PRICES ON
SONY & SANSUI

PANA. Pv-1270 CALL FOR
IVC HR-T300

MINUTE
RCAVFT.650 | gw
PANA. PK-751  PRICES!

PRICE YOU CAN FIND!

TECHNICS SL-D202 $104
TECHNICS SL-DL-1 $224
PIONEER PL-7 .$135
DUAL CS-627Q .. S164

SHURE V15-IV $90
SHURE M95HE .$32
SHURE M97HE $48

PERSONAL
STEREQ

SONY WALKMAN-1. . $79
SONY WALKMAN-I $139
SONY WALKMAN-III $149

AKAl PM-01 $139
KOSS MUSIC BOX . .§59
AIWA CS-01 .$165
PANA. RQ-J6 $119
PANA. RQ-J5 $73
PANA. RF-10 877
SONY MOR-3 329

NUMARK EQ-2400 $125

DISCWASHER DISKIT $33

MARANTZ PMD-360
.CALL FOR PRICE!

Call Toll-Free!
800-221-0974
(Ex. N.Y., AK.. HL)
Monday - Friday
9Am - 5:30 Pm
Thurs. til 9Pm
Sat.9Am-5Pm EST

OR CALL
(212) 253-8888

Use Our Special
Night-Owl Line!
Call Toll-Free!

800-327-1531
Monday - Friday
5:30-10PmE.ST.

Write or call for FREE catalog!

CIRCLE NO. 33 ON READER SERVICE CARD
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tainment titles, and several sampler discs,
some of which are dbx encoded. Request
Catalog RT from RealTime Records, Dept.
SR, 10391 Jefferson Boulevard, Culver
City, Calif. 90230.

Hitachi’s Low-price
Digital-synthesis
AM/FM Receiver

O Hitachi’s HTA-3000 receiver is rated at
30 watts per channel with no more than
0.05 per cent total harmonic distortion
(THD). It has a quartz-locked digital-syn-
thesis tuner section with programmable
presets for six AM and six FM stations in
addition to a scanning feature. The tuner
section has a usable mono sensitivity of 1.9
microvolts, a stereo signal-to-noise ratio of
69 dB, and THD of 0.25 per cent in stereo.
Other features include connections and
switching for two tape decks and two pairs
of speakers, a loudness switch, bass and tre-
ble controls, a headphone output, and an
AM loop antenna. Price: $249.95.
Circle 127 on reader service card

Two-way,
Floor-standing
KEF Speaker

O KEF’s Model 204 floor-standing loud-
speaker is intended for use in average-size
living rooms with amplifiers having a mini-
mum output of 15 watts and a maximum of
100 watts. Sensitivity is 86-dB sound-pres-

14

sure level at | meter with a 1-watt input
The system will give peak sound levels of up
to 106 dB in typical rooms. A two-way sys-
tem with Bextrene-diaphragm drivers, the
Model 204 has an auxiliary passive radiator
to extend the low-frequency range down to
47 Hz; the bass loading makes use of com-
bined electromechanical circuits to main-
tain a low-distortion output down to 27 Hz.
Upper frequencies are handled by a 1-inch
dome radiator.

Specifications include a frequency re-
sponse from 47 to 20,000 Hz +2.5 dB
(—10 dB at 29 and 30,000 Hz). Second-
harmonic distortion is less than 1 per cent
from 60 to 20,000 Hz, and third-harmonic
distortion is less than | per cent from 150 to
20,000 Hz. Nominal system impedance is 8
ohms. Finish is genuine teak or walnut ven-
eer with a removable cloth grille. Dimen-
sions are 2712 x 11 x 12¥8 inches. Price:
$1,100 per pair.

Circle 128 on reader service card

Custom Woodwork's
Audio Cabinetry

O The Woodmore Lowboy Cabinet by
Custom Woodwork & Design is available in
three finishes: natural oak (Model KD600,
shown, with natural-oil finish), dark oak
(KD700, with dark walnut-oil finish), and
natural walnut (KD800, with natural-oil
finish). The insides of the two compart-
ments measure 2778 x 2212 x 181/ inches.
Each compartment holds several adjustable
shelves. Doors are of tempered glass, and
hardware and casters are chrome plated.
Available accessories include a videotape
drawer that can hold up to twenty-four vid-
eocassetles, a cassette drawer to hold up to
sixty audio cassettes, a slide-out shelf, and
stacking rails for stacking cabinets. Overall
dimensions are 30 x 47Y4 x 19 inches. Price:
$500. Custom Woodworking & Design,
Inc., Dept. SR, 10843 Ursala Drive, Willow
Springs, I11. 60480.
Circle 129 on reader service card
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MACNIFICENT
OBSESSION

In our zeal to build superb tape recording equipment in the extreme, we at
Teac are sometimes driven to steal. From ourselves.

The extraordinary X-1000R illustrates this very well. In it, we have incor-
porated professional features originally designed for our TASCAM recording
studio equipment.

These include a linear LED counter which measures tape in hours, min-
utes, and seconds. A Search To Cue (STC) and Search To Zero (STZ) capability.
[n addition, there’s Auto Reverse in both directions, in play or record.

The X-I000R, as is current professional practice, employs DBX™ noise
reduction. An exclusive in home reel-to-reel. And also, as in professional recording
equipment, full-tension servos guarantee high stability and accuracy. And low
wow and flutter specs of just .03% @ 7% [PS.

All of which add up to an impressive coilection of features, we think
you'll agree. And if we happened to borrow a ot of them from our
professional designs, well that shouldn’t bother you one bit.

TEAC MADEIN]JAPAN BY FANATICS

COPYRIGHT 1982, TEAC CORPORATION OF AMERICA 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640
3% dbx’ 1S THE REGISTERED TRADEMARK OF dbx. INC.. NEWTON, MA CIRCLE NO. 36 ON READER SERVICE CARD
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IN YOUR STORE!

@ Big profitson
sales

@ We pay shipping

) FREE display rack

Min. order
8 copies
per issue.

FOR DETAILS,
CALL COLLECT:

ZIFF-DAVIS PUBLISHING COMPANY

Le Cube.

Full-range pertormance is possible from
loudspeakers that can be used as bookends
on an open shelf.

Revue du Son, in a feature review, *said
“*La ‘petite” Allison:Six est une grande
enceinte [loudspeaker].”” *No. 32 (Nov. 1979)

For literature and information call
(800) 225-4791 (in MA (617) 237-2670]
or send coupon

The Allison:Six costs $160 in walnut
vinyl, $172 in black or white lacquer.

ALLISON
ACOUSTICS

Seven Tech Circle/Natick, MA 01760,U.S.A.

Name

Address

City State Zip

nUdiO new’ Vicws and Comment

By David
Ranada

Larry Klein

THE DIGITAL-AUDIO AGE BEGINS

WITNESSED the birth. In the Barron Suite

of New York’s Waldorf Astoria Hotel
between 4:30 and 5:00 p.m. on November 2,
1981, the first professional digital-audio
standard was drafted by the Technical
Committee on Digital Audio of the Audio
Engineering Society. It was proposed that
“the preferred sampling frequencies for
professional digital audio equipment which
requires a 20 kHz audio bandwidth shall be
48 kHz for professional [program] inter-
change and compatibility with television
and motion picture systems, and 44.1 kHz
for applications directly relating to certain
consumer digital audio systems.”

This draft recommendation for a stand-
ard marks *“the real start of the digital au-
dio age,” as Dr. Toshi Doi, general manager
of Sony’s digital-audio division, put it. With
widespread international acceptance of this
standard, design of compatible professional
digital-audio systems (recorders, editors,
mixers, equalizers, and other signal-proc-
essing devices) can begin in earnest. A
standard for sampling rates (the rate at
which a digital audio system measures an
analog voltage and turns that voltage into a
number) simplifies circuit design. In fact,
some devices (a digital equalizer, for exam-
ple) cannot be built without knowing what
the sampling rate is. For the home consum-
er, standards for digital audio will eventual-
ly mean increased component capability
and versatility (in the form of integrated
circuits incorporating the standards in their
design) and lower digital-audio costs.

The road to this standard was rocky, and
at the beginning it seemed to have hit a
dead end. There was some question three
years ago, when the AES started investigat-
ing standards for digital audio, whether
such cooperative activity would not violate
U.S. antitrust laws. So discussions contin-
ued overseas. But in November there were
several digital audio recorders already in
the marketplace, and it was felt that there
were no remaining legal barriers to the es-
tablishment of digital-audio standards.

The final minutes of the meeting were
filled with OPEC-like negotiations (“‘argu-
ments”) as various companies fought for
their own technical positions. A “win™
would have saved considerable amounts of

16

money already spent on equipment and en-
gineers. What most impressed me, however,
was that the level of “‘discussion” had
evolved far from the typical audiophile con-
cerns of frequency response, distortion,
noise, and the like. While the average au-
diophile may not have decided whether dig-
ital encoding is beneficial, at the meeting it
was taken for granted: the discussions were
concerned mainly with compatibility with
non-audio media and with the coming home
digital systems.

-rHF_ compatibility issue has a complex
technical history, much of it sounding like
an episode out of James Burke’'s PBS TV
series “‘Connections,” for the choice of these
two sampling rates was greatly influenced
by decisions made quite some time ago in
only remotely related areas.

For example, the requirements leading to
the 48-kHz standard were that the sam-
pling rate be (1) at least twice the desired
audio bandwidth and (2) related mathe-
matically simply to the frame rate for mo-
tion pictures (twenty-four frames per sec-
ond) and the field rates for television (50
Hz for PAL and SECAM used overseas,
59.94 Hz for the NTSC system used in the
U.S. and Japan). The first requirement is
relatively easy to meet, but the second is
not, primarily because of that 59.94-Hz
rate. Were it not for the NTSC system of
color-TV broadcasting, a sampling-rate
standard would probably have been possible
several years ago.

Why is the NTSC field rate 59.94 Hz and
not the easily synchronized 60 Hz so com-
monly quoted as the field rate in oversim-
plified explanations of television? The an-
swer here also involves compatibility, this
time with black-and-white television. Back
in the 1950s, when the NTSC system was
developed, it was necessary for any color
broadcasting system to be compatible with
the thousands of b/w televisions already in
American homes. The NTSC system
broadcasts a color subcarrier along with the
b/w signal, much as stereo FM is broadcast
with a stereo subcarrier. In color TVs, the
color signals are derived by matrixing tech-
niques (just as stereo is derived from an FM

(Continued on page 18}
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~ Here’'s how we
kiss the hiss goodbye.

B ASF Chrome And like all BASF tapes, PRO Il comes

= encased in our new ultra-precision cassette
The world’s quietest tape. shell that provides perfect

alignment, smooth,

With BASF Chrome, you hear only what you
want to hear—because we “kissed the hiss
goodbye.”

In fact, among all high bias tapes on the
market today, only PRO Il combines the \ L
world's lowest background noise with out- N ' g
standing sensitivity in the critical high fre- g
quency range for superior dynamic range
(signal-to-noise ratio).

PRO Il is unlike any other
A tape because it's
made like no

other tape.

BASF designed
and developed the
world’'s only Measure-
s 2 ment Reference Tape Cas-

sette. And our new ultra-precision
cassette shellisthe logical culmi-

{‘45?0%!31?94 While O;;dl-h nation of that development.
ncgiy((ls 19 tape movement, and consistent high fidelity
tapes reproduction.
are So when you want to hear all of the music
and none of the tape, turn on to BASF Chrome.
It'sthe one

tape that
Por- kissed the
:ehcuy hiss good-
d
:n‘czip:ni bye'

formly sized
particles of pure v
chromium dioxide

provide a magnetic - ¢ )
medium like no other L
tape in the world.
made from _
moditied particles of ferric oxide, only J

PRO 1l is made of pure chromium dioxide.
These pertectly shaped and uniformly sized
particles provide a magnetic medium that’s
truly superior —so superior that PRO Il was
chosen by Mobile Fidelity Sound Lab for their
Original Master Recording ™ High Fidelity
Cassettes—the finest prerecorded cassettes

inthe world.
PROIN—atape sosuperior, a cassette so '
reliable, theat it was the one chosen by
Mobile Fidelity Sound Lab for their Original
Master Recording ™ High Fidelity Cassettes.

For the best recordings you’ll ever make.

- BASF

Audio/Video Tapes
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THE ROI”
FACTOR

(*k Return On Investment)

A small
investment can

upgrade the sound
of your entire
hi-fi system.

If you're one of the millions who have bought a Shure V15 T
M37 Series, M35 Series, or M75 Series phono cartridge, w
way of making it perform better than it ever has before. It’s tt
Hyperelliptical (HE) upgrade stylus (needle) series. We've take
the high trackability/low distortion benefits of the HE stylus tip (fir .
introduced on the famous V15 Type V), and put them into styli that =
will match perfectly with your cartridge, for an audible improvement
in your system’s sound at an absolutely minimal cost to you!

Upgrading your phono cartridge with an HE replacement stylus
will give a large return on a very small investment. You already own a
phono cartridge with proven performance; now you can get even
better performance from that same cartridge. Ask your dealer for the
Shure HE replacement stylus that'’s right for you, and take advaniage

of the ROl factor.

®

Ll sHURE

®

Y

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

In Canada: A. C. Simmonds & Sons Limited

Manufacturer of high fidelity components, microphones,

speakers, sound systems and related circuitry.
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broadcast). The color subcarrier had to fit
within the pre-existing 6-MHz-wide b/w
television channel and yet cause no interfer-
ence with either b/w reception or TV
sound. Specifically, the color subcarrier had
to be an odd multiple of half the horizontal
scanning rate, it had to be near 3.6 MHz,
and it could not interfere with the TV.
sound subcarrier at 4.5 MHz. To do this
the horizontal scanning rate was lowered
from 15.750 kHz 10 15.73426 kHz, and this
in turn meant that the field rate came down
from 60 to 59.94 Hz. These alterations were
small enough for b/w sets to tolerate, and
they permitted color TV to get on the air.
And they also, almost thirty years later,
held up the adoption of a digital-audio sam-
pling-rate standard.

As it turns out, the 48-kHz standard pro-
posed isn’t simply related to 59.94 Hz. But
shortly before the AES meeting, the
SMPTE (the television and motion-picture
equivalent of the AES) concluded that TV
and movie engineers could, with little tech-
nical difficulty, synchronize TV and movies
with digital audio sampled at 48 kHz.

IT would have been simpler for all con-
cerned if there were only a single 48-kHz
standard sampling rate. But the CD system,
which appears to be the de facto standard
for home digital playback, cannot be raised
from 44.1 to 48 kHz. Why? Raising the
sampling rate for the CD system while still
attempting to have 60 to 75 minutes of con-
tinuous playing time would involve shrink-
ing the size of the *“pits” engraved on every
digital disc. This would make the laser op-
tics harder to build, and, more important,
would decrease the number of defect-free
discs produced to a tenth of their expected
total. As Dr. Doi observed, the CD system
was designed for high reliability, and CD
discs should never have to be inspected ex-
cept for a cursory visual check which can be
done by machine.

If one wanted to maintain disc yields and
playing times but still have a 48-kHz sam-
pling rate, the disc size would have to be
increased to more than the present 12 centi
meters (4¥4 inches). This cannot be done
because the size of the required player
would then not fit in many automobile
dashboards! The CD system’s developers
see the laser-read digital-audio disc as being
a universal playback medium that will
eventually be used in portable and mobile
equipment as well. The CD engineers were
therefore limited in the choice of maximum
disc size by international standards regulat-
ing cutouts for in-dash radio equipment. Ig-
noring these standards would have instantly
ruled out a large potential market place for
the CD system

In both these cases we can see that engi-
neers have been constrained not only by the
laws of sampling theory but by decisions
made in other fields concerning seemingly
unrelated matters. And there are other
standards still to be written: for digital-au-
dio signal formats, for a standard digital-
audio connector, for digital-audio tape-
track layouts. Let’s hope that these stand-
ards will not in future decades cause similar
unforeseen problems for other technologies.
Digital TV, high-resolution wide-screen
TV, direct-to-home satellite transmission,
and home computers promise too much to
be delayed unnecessarily. O
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The 79 €ent FM Probliem

Don’t blame your FM tuner if the stations you try to tune in are
hissy and have sound that seems to break up.

Radio signals move fast. They travel at
186,000 miles per second. The same as
the speed of light.

Just like light, radio signals travel only
in straight lines. But unlike light, they
are reflected and distorted by buildings,
hills and even passing airplanes.

So, your FM tuner is engulfed in a ver-
itable echo chamber of reflected and
distorted radio signals.

The fact is, your FM tuner can’t tell
a distorted signal from the real thing.
Nor can it stop a distorted reflection
from mixing in with the original.

That's why many of the FM stations
that you try to tune in are hissy and the
sound appears to break up.

FREE HELP

You can solve part of the problem for
free. Check the piece of wire, worth just
about 79 cents, called a dipole antenna
that came with the receiver. Is it simply
junked behind your receiver or is it nice-
ly spread out like a big ‘T’ on the wall.

If your dipole wasn‘t already stretched
out you’ll immediately notice a signifi-
cant improvement in both the back-
ground noise level and distortion in
your music. In fact, the improvement
on many stations will be enough to
make you very glad you read this ad.

So much for the free help. Your dipole
is directional. It is most sensitive to FM
broadcasts that are coming at it directly
through the wall it’'s mounted on.

If you are receiving some stations now
that you only hear with so so quality,
you are probably picking up the distor-
ted signals that are being reflected at
you from distant buildings rather than
the direct beam of the radio station.

It’s a pretty good bet that you can dra-
matically improve the bad stations by
repositioning your antenna at a differ-
ent angle so that it is aimed at the sta-
tion you want to receive. You’ll im-
prove the sound for 2 reasons. 1) You’ll
be aimed at the real signal. 2) Your an-
tenna will reject the reflected signals
coming at it from different directions.

The problem is that once you re-aim
your antenna to pick up a station that
was weak, the stations that were strong
will now most likely be weak.

Here's the story of a new component

THE BEAM BOX by

that doesn‘t look in the slightest like an
antenna, but will let you electronically
aim your antenna where the signal is
best, snuff out distorted reflected sig-
nals, and add up to 16 times the selec-
tivity to the particular station that you
want to tune in.
THE LAST COMPONENT
B.I.C. has invented (and patented) an
FM antenna so revolutionary that it
looks like @ new HiFi component.
It’s called the Beam Box. It actually
contains 4 separate antenna elements.
You electronically aim the elements as
you switch a directional control switch
on the frent panel. Unlike the dipole
antenna which picks up signals from
only 2 directions (front and back), the

Beam Box can be aimed in all directions.

O O v -

(,,I \ ( —-' ‘-\ { X )

The dipole antenna at left pulls in signals only from the
front and back. The Beam Box covers ail points of the
compass while it snuffs out distorted reflections from
other directions. Something your tuner can‘t do alone.

You can easily tell when you‘ve aimed
properly as your signal strength meter
will rise. Plus, you’ll hear the sound
quality go up and distortion go down.

The Beam Box virtually snuffs out
reflections that cause distortion and
improves stereo separation and signal to
noise ratio. So, you’ll get cleaner sound.

A TUNER
IN FRONT OF YOUR TUNER

FM radic waves vary in size from 9
feet to 11.1 feet in length, depending on
their frequency. Other antennas have to
make a compromise as to their sensitiv-
ity to the cifferent sized frequencies.

Once you tune in a sta- | ™
tion on your tuner, you | e
can dramatically :c{»,
improve the sound _“ﬁ’ﬁ, I3
by switching in the {: N
Beam Box’s 4 gang \«_adl
tuning capacitor. It's
just like the one you'll
find in most FM tuners. It matches the
antenna to the exact frequency of the
station you select.

74
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The Beam Box becomes 16 times as re-
sponsive to the signal at the frequency
it's tuned to, than to any other signals.

A B ——

108MHz

Ham

88MH2z

B8MHz

98MH2

98MH2z

The cscilloscope picture at the left shows the uniform
response to radio station frequencies between 88 and
108 orr the FM dial before switching in the Beam Box
tuner. At right the scope shows a 16 time greater res-
ponse to 3 38Mhz signal tuned in on the Beam Box.

You’ll get a brighter, cleaner signal and
thus your receiver can produce a bright-
er cleaner sound. When you‘re making
cassette copies from FM broadcasts,
you'll really appreciate the clean sound.

The Beam Box is covered by a 2 year
limited factory warranty by B.I.C. It is
12-7/8'* wide by 14* deep and 3-1/2"
tall. It is housed in a beautiful wood-
grain cabinet and comes complete with
connecting wire to your tuner. No ex-
ternal power is required.

TRY THE BEAM BOX RISK FREE

Connect this antenna component to
your tuner. Tune in several FM stereo
stations. You'll notice the improvement
in signal to noise, clarity and stereo
channel separation on each station.

If for any reason you aren‘t 100% sat-
isfied, simply return the Beam Box
within 30 days in its original box to
DAK for a courteous refund.

To order the patented Beam Box FM-8
risk free with your credit card, call the
DAK toll free hotline, or send your
check not for the regular $59 price, but
for only $39 plus $3.50 for postage and
handling to DAK. Order No. 9301.(CA
res add 6% tax).

With the Beam Box, you‘ll get more
FM szations, and you’ll get them better.

| 'DAK

|INDUSTRIES

L | INCORPORATED

Call TOLL-FREE (800) 423-2636
In California Call - (213) 984-1559
10845 Vanowen St., North Hollywood, CA 91605




urs for under $15
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Incredible? See your local NAD audio expert!

es another best value
for your high fidelity dollar.
erisy
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The NAD 1020 state-of-the-art

0
3
S
-
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preampl

NAD

Zp

NAD (UISA) INC.~ 675 Canton Street, Norwood, MA 02062

Name
Address
City

State

i you cannot readily find an NAD dealer in your neighborhood,
send this coupon for literature on the Model 1020 and other fine

NAD home entertainment products, as well as a dealer list, to:

fludio Q. and A.

-~

Technical Director Klein
avoiding a low-hanging
Pioneer cassette-deck ad
in a Tokyo subway car.

By Larry B
Klein E:ﬁ

Digital Readiness

An audio enthusiast selecting a new

= preamp, integrated amplifier, or re-
ceiver today must reckon with the probabil-
ity that during the useful life of the prod-
uct consumer digital-audio playback
sources will become widely available. It
seems 1o me that current equipment has not
Sully anticipated digital sources in that the
well-equipped audiophile today may al-
ready have two tape decks, a record player,
a tuner, and a TV audio source plugged
into his preamp. As the ‘‘entertainment
center’’ concept emerges, shouldn't manu-
facturers be planning ahead by providing
several additional inputs?

Even more to the point, what will the
output-signal characteristics of digital disc
or tape players be? Will they be similar to
their analog counterparts? Will they oper-
ate efficiently into existing high-quality
preamp inputs?

MARTY BARRACK
Burke, Va.

A Rcader Barrack’s fears are unjustified.
= Most well-designed top-of-the-line
preamps already have enough inputs to
cope with digital contingencies, and even if
they didn’t you can be sure that smail add-
on multi-input switching accessories would
become available as soon as a demand for
them developed.

In regard to the output-signal level of
home digital tape or disc players, there is no
technical reason why it should not be com-
pletely compatible with the input demands
of existing equipment. It would be absurd
for any manufacturer to go outside the 0.1-
to 1-volt range that has been standard for
the auxiliary (tape, radio, tuner, TV) input
sensitivity of every amplifier made in the
past twenty years or so.

However, the dynamic range of digital
equipment is an area of potential incom-
patibility that should concern anyone with a
low-power (say, 40 watts or less) amplifier
or receiver. During a live classical perform-
ance in a concert hall the dynamic range
available is perhaps 90 dB. This is deter-
mined by the (perhaps) 30 dB of back-
ground noise during the quietest musical
passages and the 120-dB levels achieved
during the loudest ones. A similar 90-dB

figure is claimed as the dynamic range (and
signal-to-noise ratio and separation) of the
4%s-inch compact digital audio disc and
player. Depending on the acoustic condi-
tions in your immediate environment, the
kind of music you like to listen to, and how
loud you like to hear it, you may find that
your amplifier (and speakers) are unable to
cope with the power demands of the music.
The super-fidelity potential of digital tech-
nology can be compromised by distortion
from overdriven low-power amplifiers and
speakers. The solution, of course, is ampli-
fiers that can deliver large amounts of pow-
er and speakers that can take it.

Long/Short Leads

I'm thinking of moving my power am-

= plifier over next 1o my speakers to

keep the speaker leads as short as possible

and running long (about 40 feet) shielded

leads from the preamp to the power amp.
What are the technical considerations?

KERRY L. SMITH

Plano, Tex.

Although there are manufacturers out

= there in hi-fi land with products
intended to be interconnected as you de-
scribe, I've never found their technical justi-
fications to be very convincing. It seems to
me that 40 feet of shielded wire is likely to
cause more problems (r.f. pickup, hum, and
loss of highs) than 40 feet of speaker wire.
However . . ..

In general, capacitance in speaker leads
plays a much more significant negative role
than resistance, yet the resistance (and
inductance) is what most ‘‘super-cable™
manufacturers choose to focus on. Many
amplifiers react badly to speaker-lead ca-
pacitances of 0.01 microfarad or so—which
happens to be the value presented by some
recent “‘low-inductance” braided cables.
The amplifiers’ “‘bad reactions™ range from
instant output-transistor destruction to in-
stability—otherwise known as a tendency to
oscillate. The instability is audible in some
cases and apparently heard by some audio-
philes as an “improved” high end.

Let’s look, then, at the purported benefits
of the reduced resistance of those special

(Continued on page 22)

STEREO REVIEW




Pocket Concert Plus

NOW WITH FM STEREO
JUST $695°

DAK was in trouble. Orders were coming from every-
where. Our Pocket Concert Cassette Player was selling like
crazy. We were guaranteed 20,000 players. We finally got
24,000. But it wasn’t enough. We stopped advertising but
the orders still kept coming.

We were in a jam. We offered more cash to our supplier.
We researched other suppliers. But, we couldn’t find a new
Pocket Concert good enough to satisfy our customers, or
for that matter ourselves. After all, we had advertised a pro-
duct to be equal or superior to the Sony Walkman. And, we
had lots of customers who expected us to deliver.

Well, not only did we finally find a great replacement, but
we‘ve even got one with FM. Now you can have the new
‘Pocket Concert Plus’ complete with FM stereo module for
just 50 cents more than our original cassette player. It's the
newest model. It's smaller, lighter and the sound’s fabulous.

EXTRA HOME BONUS——We've made a special matching
cable system so you can plug the Pocket Concert Plus into
any line (aux) inputs in your home stereo. Now you can
make copies of cassettes by playing them on the Pocket
Concert Plus and recording on your main cassette deck, or
just listen to your favorite cassettes through your home
stereo. The sound is great. Just $4 ($1P&H) Order no 9200.

(‘R

STEREO e

Ll

It's uncanny. You can sit, walk, ski or
mow the lawn. And think of it, you can
do it all in an environment controlled
totally by YOU.

You can be doing the most mundane
task, but your mind may be soaring
thousands of miles away. It‘s no fluke
that Sony has sold hundreds of thou-

walking and jogging your music will be
smooth and rock stable.

The Pocket Concert Plus is specifically
designed for rough treatment. Many
other machines are really redesigned dic-
tation recorders. The Pocket Concert
Plus is designed to provide superb stereo
music while you‘re on the move.

sands of their Walkman Cassette Players.

The power of music has been used for
centuries to rouse the troups and relax
the kings. But, only now with the new
1% oz. Samarium Cobalt headphones
are you able to get such a kaleidoscope
of sound that the outside world seems
to literally disappear.

And, the effect is so total that there
are even laws to stop you from wearing
these remarkable players while you
drive a car or ride a bike.

WHAT SOUND

And what sound you’ll hear. it’s easily
equal to a several thousand dollar home
stereo system. Yet, the new Pocket Con-
cert Plus with both cassette and FM
stereo is so small you‘ll hardly know
that you're wearing it.

If you were on a diet yesterday, you
probably lost more weight than the trif-
ling 12% oz. of the Pocket Concert Plus.

The Pocket Concert Plus goes where
you go with a protective leatherette case
that easily hangs on your belt or rides
comfortably in your pocket. It also
comes with an adjustable shoulder strap.

So, whether you’‘re into long walks,
sitting in airplanes or washing your car,
you'll enjoy the unbelievably rich stereo
sound of the Pocket Concert Plus.

ENGINEERED FOR STRESS

Most fine stereo equipment is designed
to be lovingly placed on a shelf and
never moved. Obviously, this isn‘t a
practical way to listen when you're
walking your dog or weight lifting.

The Pocket Concert Plus incorporates
a special shock mounted drive system.
And, like any of the new smaller casset-
te players, such as the Sony Walkman |1,
it is subject to some flutter and wow
when it‘s vigorously shaken. But for

MUSIC AT YOUR COMMAND

You won‘t be ‘roughing it’ when you
leave home. You can play all your cas-
settes since there is an equalization
switch for Metal/Chrome or standard.

The sound is crisp and clean with a
wide clean frequency response. The
entire system is operated by 3AA bat-
teries (not included).

There are convenient lock-in fast for-
ward and rewind buttons, plus cue and
review. If you want to listen to a song
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CASSETTE PLAYER
again, just press the review button with-
out ever leaving play.

You can listen to the outside world by
pushing the Mute—FM/Tape switch with-
out taking off the feather-light stereo-
phones. Dual volume controls, auto-
stop and a LED operation indicator
round out the convenience features.

PLUS FM STEREO

Just pop in the FM stereo module
instead of a cassette and you’‘ll be tun-
ing in your favorite FM stereo stations.

The FM module automatically direct-
couples with the cassette deck so it
works off the deck’s power. It feeds the
FM signal directly to the amplifier, not
through the head for great fidelity.

The headphone cable is used as the
antenna for FM reception that is equal
to the ‘FM only’ units on the market.

The Pocket Concert Plus utilizes a
state of the art tape transport and
superb electronics. It is manufactured
by Unipacific and backed by a limited
factory warranty.

TRY THE POCKET CONCERT PLUS

RISK FREE

Taks your Pocket Concert Plus on
walks, to the mountains or as you com-
mute to work. Enjoy your favorite
music wherever you are and experience
the incredible concert hall realism.

If for any reason you aren‘t 100% sat-
isfied, simply return it in its original box
within 30 days for a courteous refund.

To order your Pocket Concert Plus in-
cluding the FM module, risk free with
your credit card, call our toll free hot-
line, or send your check for just $69.50.
Plus $2.50 postage and handling Order
No. 9303. (CA res add 6% sales tax).

You'll be in control of your own en-
vironment and enjoying your favorite
music with the new Pocket Concert Plus.

™~ DAK
INDUSTRIES
» INCORPORATED
Call TOLL-FREE (800) 423-2636
In California Call (213) 984-1559
10845 Vanowen St., North Hollywood, CA 91605



AKAl CASSETTE DEXXS

MODEL. GXF-35 GX HEAD DEXX s¢e°$ TOO LOW
MODEL GX-F80 SOLENOID CASS DEXX TO SHOW

ADC SOUNDSHA FER BQUALIZERS

MODEL, SS-110 IC NEW BQUALIZER - $150.00
MODEL SS-2 IC - 12 BAND BQ ee+* 200.00
MODEL SS-3 IC - TOP OF THE LINE 329.00
BI-C SFECIALS

MODEL. TRR-200 TOWER LOUDSFEAKER $ 90.00
MODEL. TR—400 TOWER LOUDSFEAKER 150.00
DUAL TURNTABLES - LOW MASS UNITS!

MODEL 506 SEMI-AUTO BELT DRIVE $ 99.00
MODEL. 606-55 DD TABLE W/CART. = WRITE

JVC FLECTRONICS - DBECXS - ETC.

> SWRITE
LA-31 NEW TURNTABLE BARGAIN ! CALL!
KENWOOD DEALS - WRITE FOR OTHER MODFLS!
KR-6050 SUFER RECEIVER DEAL =+ $269.00
KX-2060 TOP CASSETTE DECX DFALe 410.00
MARANTZ SPECIALS!!
SR-6000 SUFER RECEIVFR DEAL -+ £350.00
SD-6000 TOP CASSETTE DEXX eeces 340.00
SD-8000 MOGRAMMARLE CASSETTE = 425.00
PIONEER DEALS

SX~7 NEW OIGITAL RECEIVER eees+ $341.00
SX-3700 SURR RECEIVER DEAL-<++ $219.00
HR#-500 LOUDSFEAKER SYSTEM esse CALL!'!
SANSUI ELECTRONIX

39007 DIGITAL RECEIVER DEAL <s++ SWRITE
8900Z-DB RECEIVER W/ DOLBY®NR - WRITE

SONY SUFERDEALS!!!

STR-V55 RECEIVER CLOSBOUT! +++ $329.00
FEX-65 TURNTABLE CLOSEOUT ! eee 254.00
WRITE OR CALL FOR NEW 1982 MODELS AND $
TEAC CASSETTE DECX DEALS!!

MODEL CX—400 SUPERDEAL CASSETTE 199.00
MODEL, A-770 3 HEAD DOLBY® NR =+ 260.00
MODEL V-3RX NEW dbx® RECORDER » 305.00
TECHNICS ELCETRONICS

MODEL RSM-240X NBX CASSETTE DK. 232.00
RSM-260 NEW 3 HEAD CASSETTE K. 237.00
SLB-101 NEW BELT TURNTABLE esee+  71.00
SLD-202 SEMI AUTOMATIC TABLE 109.50

Pho(r:;t;zr)dow

664-0020 : Name

TOLL FREE Address
(800) ® City

621-8042

@ State

SAVE ¢ MONEY e TIME ¢ FREIGHT
ON NAME BRANDS

CASSFTTE TAFES
SHP-90 STANDARD RIAS TAFEee». %26.00/10

SONY
SONY EMP-90 HIGH BIAS TAFE sessses  27.00/10
SONY FER-G0 HIGH BIAS FREMIUM =»»+ 28.00/10

TDK MA-C90 MFTAL CASSETTE TAFE +++ $40.50/10
TOK SAX-C-G0 NEW FREMIUM TAFE 36.00/10
TIK OD-C-90 OPTIMM STD. BIAS 30.00/10
TIK SA-C90 SUFER AVALIN TAFE - 29.50/10
TIK

WAXELL UD-XL-0B80 TYFE I OR II
MAXF1L, UD-XL C-90 TYF I OR I »
SOOTCH C-00 MASTFR TYFE 2 OR 3 -+ 31.50/10

RFFl, TO REFL TAFE

$80.00/10

170.00/10
MAXFLL UD-35-90 ULTRA DYNAMIC 7 57.50/10
MAXFLL UD-35-180 SAME ON 10 1/2"  153.00/10
MAXFLL UD-XL-35-908 RACKOATFD XL 9.50/10
MAXFLL UD-XL-1R0B SAMF ON 10 1/2  198.50/10
SCOTCH 207R-90 FOLY- FOSTTRAK + 55.00/10
SCOTCH 207 R-180 10 1/2 IN » 170.00/10

VIDED TAFE
FWI L5600 RETA TYFE = -+ $110.00/10
FUJU L~750 RETA TYFE o - 145.00/10

SCOTCH T-120 VKS TYFE eescessess  140.00/10

AUDIO TRCHNICA CARTS.  STANTON CARTRIDGES
MODEL 140-LC  68.00
MODEL 125-1C  44.00
SHURE_CARTRIOGES

V-1 TYIE 4 WRITE! B
v-15 TYFE 3HE 70.00 LAC-800 80.00
W97 HE 48.00 2000E-3 25.00

SHURF. 9096ED $22 WITH TURNTABLE RJRCHASE !!!
AUTCMOTIVE_STEREO
PIONEER KF-2100 ELECTRONIK READOUT  SWRITE!

PIONFFR KP-8500 AM-PM CASSETTE ¢o» 140.00
TS-095 6x9 3-WAY SHKR. SYSTEMS. 2. m
TS-696 6x9 2-WAY SRKR. SYSTPMSsecs R4.00

WRITE POR ALL PIONFFR AUTOMOTIVE FRICFS 1!1!
JENGFN R—405 AM-PM IN DASH CASS.e+  S1RAR.00
JENSFN J-1033 6x9 TRIAX® 11 IFKRS- 79.00
JFENSEN J-1037 6x9 (D-AX I1® SIKRS. AN.00
WRITE OR CALL, POR OTHERS INCLIDING SONY!!1!1

HFAD RIONES

KOSS MODEL HV-X STERFORONES
KOSBS FRO-4X NEW 2-WAY SYSTEM o+
SENNHEISER HD-224 LIGHTWEIGHT »

SRR Bt e TR e <

@& =

przst
383383

:oi'rH'IOil‘ MOQ

12 E. Delaware Pl., Chicago 60611

@® ——send for free catalog——
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speaker cables that do not have capacitance
problems. Maintenance of the amplifier’s
damping factor is usually cited as a basic
advantage. But, when analyzed, the resist-
ance seen by the amplifier’s output circuit
(aside from the speaker wire) consists of at
least 6 ohms for the drivers and crossover
network in an 8-ohm speaker system. Con-
sidered in electrical terms, those 6 ohms are
in series with whatever wire is used, so the
damping-factor advantage of extra-heavy
low-resistance speaker cable vanishes.

A 4-ohm speaker does need somewhat
heavier wire for long runs simply because
its internal resistance is lower. Normal
lamp cord (which is usually 18 gauge) will
work well for runs up to, say, 10 feet for
4-ohm systems and double that for 8-ohm
systems. For longer lengths—or, as the ads
say, “just to be sure”—you might try pairs
of “light-wall” single-conductor stranded
(not solid) 14-gauge wire. I find it much
easier to install and less obstrusive than a
heavy two-conductor wire.

There’s lots more to be said about super
cables, but I've never seen any test data that
prove any advantage in audio use, although
waveforms and tone-burst photos in some
manufacturers’ literature suggest that a few
may be helpful in certain non-audio (r.f.)
applications.

For readers who might think my views on
this matter somewhat arbitrary, | recom-
mend the article “Amplifiers and Speaker
Cables™ in the June 1981 issue of Audio
Canada (481 University Avenue, Toronto,
Ontario M5W 1A7). And for a more tech-
nical treatment, see “Amplifier-Loudspeak-
er Intgrfacing™ in the May 1980 Journal of
the Audio Engineering Society. After ex-
tensive mathematical analysis and meas-
urements, the author concludes that for
runs under 100 feet there is no reason to use
wire larger than 12 gauge for even the high-
est-fidelity applications.

MM/MC Damage

My receiver has a two-position selec-

 tor for one phono input; one setting

is for moving-magnet (M M) cartridges and

the other for moving-coil (MC) cartridges.

Can | damage my receiver or speakers by

accidentally playing my MM cartridge us-
ing the MC position or vice versa?

THOMAS HAUGSNESS

Merrillan, Wis.

A If the designer of your receiver made it
* that susceptible to damage, I would
suggest he go back to the drawing board.
The moving-magnet/moving-coil story is
this. In general, MC cartridges have about
one-tenth the output-signal voltage of MM
cartridges; therefore, the phono-preampli-
fier stage must supply ten times the gain to
achieve equivalent loudness levels. I[f a MM
cartridge is fed to a MC input, the resulting
signal will be excessively loud and distorted
because of improper impedance match and
overload. Conversely, if a MC cartridge is
fed to a MM input, the amplifier’s output
signal will be weak and noisy because of the
lack of required gain. In any case, damage
is unlikely unless you persist in driving your
speakers with the output signal of an ampli-
fier overloaded by a MM cartridge feeding
a MC input. a
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WHO

JUST INTRODUCED AN
AMPLIFIER WITH
750 WATTS/CHAN.

DYNAMIC HEADROOM

FOR JUST $799?

Who else but Carver.

Meet the new M-1.5.
Bob Carver's Penultimate Power Amplifier.

*750 watts/chan. dynamic headroom: 600 watts/chan. long-time-period reserve; 350 watts/chan. continuous

PO Box 664, 14304 N.E. 193rd Place

Woodinville, Washington 98072
CIRCLE NO. 9 ON READER SERVICE CARD
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Car Stereo
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THE MICROCASSETTES ARE COMING!

JUST saw a sign of how the car-stereo in-

dustry has changed. Where once the big
car-stereo trade show was the APAA (Au-
tomotive Parts and Accessories Associa-
tion) show, the action has now shifted to the
two Consumer Electronics Shows. Unfortu-
nately, I didn’t discover that till I flew out
to see the last APAA show in Chicago. But
even with only five or so car-sound exhib-

itors (ARA-Motorola, Audiovox, Kraco,

Lake, and Sparkomatic), I was able to con-
firm at least one trend I'd spotted at last
summer’'s CES—Ilow-cost systems that in-
clude an in-dash unit, speakers, and (usual-
ly) an equalizer-booster, all in one ready-
to-take-home package. Audiovox, Kraco,
and Sparkomatic all showed such systems
in about the $100-$130 price range.
Kraco’'s KAS-2 (cassette) and KAS-4
(eight-track) systems even come in clever
boxes that can double as a display and have
handles for easy carrying. For $130 (sug-
gested retail), they include two shallow
(1V8 inches deep), S-inch-diameter coaxial
speakers and a booster rated at *20
watts RMS per channel.” That’s *“maxi-
mum’’ power, though; at 10 per cent total
harmonic distortion, the systems deliver 15
watts per channel. Extrapolating from the
more detailed specs of Kraco’s new KE-4
equalizer, I’d guess the power at | per cent
or less distortion to be about 12 watts per
channel. (This sort of incomplete specifica-
tion is more the rule than the exception in
low-price car stereo.) The KE-4, by the way,
is extremely compact (only 1Ya inches high
and four inches wide) and includes a front/
rear fader and LED power indicators.
Sparkomatic’s new LC 52 booster amp
has pleasantly clean styling, as does the
matching LC 102 three-band equalizer/
booster (it has a power meter, which | find
less distracting than LED arrays; you have
no business watching either while you
drive). Both are rated at “40W total stereo
power,” which is more realistically detailed
as 20 watts per channel at 10 per cent dis-
tortion. Power at | per cent distortion isn’t
specified for these units; it was, however,
specified for the new SR 306 digital-dial in-
dash unit, which is rated at 45 watts (pre-
sumably for both channels together) at 10
per cent distortion and 40 watts at | per
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cent. By that standard, the LC models
would probably deliver about 17 or 18 watts
per channel at 1 per cent. Sparkomatic also
introduced its SK 300 speaker, a 3Y2-inch
model with the company’s perforated whiz-
zer cone for augmented high-frequency re-
sponse. It's rated at 40 watts power-han-
dling capacity, partly because its center
pole piece is vented to allow air cooling.
Audiovox’s TP-707 system ($100) in-
cludes an AM/FM/cassette unit, power
booster, and two speakers. The company
also showed new powered equalizers, the
100-watt AMP-700 and the 50-watt AMP-
775, both seven-band models. Outputs at |
per cent total harmonic distortion were 30
and 12 watts per channel, respectively.

THERE was bigger news far afield from the
APAA show, in Osaka and New York.
Matsushita (parent company of Panasonic,
Technics, and Quasar) made the biggest
splash with what was physically the small-
est news, a slew of home and car equipment

using microcassette tape instead of conven-
tional cassettes. The two mobile items in-
cluded a conventional-size in-dash tuner/
tape unit and an under-dash tape player
billed, at about 3 inches wide, 112 inches
high, and 5 inches deep, as the world’s
smallest car-stereo deck. The in-dash model
had auto reverse, power loading, a music
finder, and an unspecified noise-reduction
system, plus a PLL-synthesizer FM/AM
tuner and an amplifier rated at 6 watts per
channel. Other specifications included re-

sponse from 30 to 15,000 Hz with metal
tape, a signal-to-noise ratio of 56 dB with
noise reduction, and 0.15 per cent wow and
flutter. That’s not as good as the best full-
size cassette equipment, but it’s not bad ei-
ther. Since prerecorded microcassettes are
scarce (though some are available in Japan
already), there was also a home tuner/re-
corder unit that appeared to have wells for
two tapes at once. (Fisher, of course, al-
ready has a microcassette deck for sale in
this country.)

The other big splash was Clarion’s, the
unveiling of a whole new line of fifteen
models. The accent was on smaller chassis
to fit today’s smaller cars. Since there’s not
enough room to go into detail on them all,
let’s look at the most expensive of the new
units, the $410 Model 9300T (the top of
Clarion’s line remains the programmable
PE959A at $715). The 9300T is a preamp-
level system that requires a separate amp.
Its auto-reverse cassette system has
switches for Dolby noise reduction and tape
equalization, plus a music finder called
APC (Auto Program Control), but the big
emphasis is on the FM section. The 9300T
is one of several models with Clarion’s “Im-
proved Magi-Tune” FM, which adds keyed
AGC (eliminating the manual local/distant
switch) and an FM noise canceler to the
features in last year's Magi-Tune. The dig-
ital tuner also has five-button, ten-station
tuning presets plus seek and scan. Also new
this year is the capability of receiving trav-
eler’s advisory AM stations at 530 and 1610
kHz.

New announcements from Sony explain
the puzzling *“Bass Drive” switch that I
spotted on their new amplifiers back at
CES. That switch cuts off response above
100 Hz so that the amplifiers which have it
can drive Sony's new XS-L20 SuperWoof-
ers ($200 per pair). A complementary
“SubSonic Filter” in various Sony amps
and equalizers cuts sound below 100 Hz out
of the signal fed to the main speakers. It’s
similar to the biamplified systems that oth-
er companies have offered, with the impor-
tant difference that the crossover point is
low enough that the woofer’s sound will
blend into the main signal no matter where
it is installed in the car. (Other biamp sys-
tems usually cross over to their “woofers”
between 1,000 and 2,000 Hz, well into the
midrange.) Also new were three door-
mount Sony speakers, including one, the
DX-301 ($90 per pair), whose tweeter is
angled to allow a bit of aiming.

OTHER new speakers came from Altec
Lansing and AFS Kriket. Altec’s SK2 Du-
plex ($100) is a S5'4-inch coaxial unit capa-
ble of sustained output as high as 107 dB.
AFS Kriket has added four new models to
its Domax II coaxial series: a 4'/2-inch shal-
low-mount (1% inch) for $113 per pair, a
S5VYs-inch ($130), a 4 x 10-inch ($150 per
pair), and a 5 x 7-inch ($57.50 each). All
have ferrofluid-damped, polycarbonate-
dome tweeters.

Radio Shack’s latest is a five-band equal-
izer/booster (catalog number 12-1864) at
$70. It’s rated at **40 watts,” which turns
out to be a quite-respectable 15 watts per
channel at 1 per cent total harmonic distor-
tion. The unit is quite compact (only 1Ya
inches high by 52 inches wide) and has a
front-rear fader built in. a
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Free

details on a different
kind of record club

offering.

.BACH, BEETHOVEN, BRAHMS,

FLEETWOOD MAC LINDA RONSTADT, CHICAGO KANSAS
BARRY MANILO\X/, BOSTON, ELTON JOHN, JAMES TAYLOR,
JEAN-LUC PONTY, CROSBY, STILLS & NASH, STEVE MILLER BAND,
PETER FRAMPTON, BARBRA STREISAND, EAGLES, CHUCK MANGIONE

and every other composer and artist in print.

You can now own every record or tape that you
may ever want at tremendous savings
and with no continuing purchase obliga-
tions. You can get valuable freedividend cer-
tificates, you can get quick serviceand all the
100% iron-clad guarantees you want.

Now you can stop price increases that leave
you with less music for your record and tape
budget. 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” ob-
ligations of any kind

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

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

SCHWANN CATALOG lists thousands of ti-
tles; classical, pop, jazz, ballet, opera, musical
shows, folk, rock, vocal, instrumental, country.
DISCOUNT DIVIDEND CERTIFICATES. Di-
vidend Gifts—Every shipment carries a di-
vidend gift or dividend certificate. Certificates
redeemable immediately for extra discounts

NEWSLETTERS. Happenings in the world of
music; concerts, critiques, new releases . . .
special super-sale 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.

MARCH 1982

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 prod-
ucts and services. Everything is guaranteed
factory fresh and free of defects or damages of
any sort. Your total satisfaction is uncondition-
ally guaranteed

Discount Music Club is a no-
obligation membership club that
guarantees tremendous discounts
on all stereo records and tapes and
lets you buy what you want...when
you want...or notatall 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

for immediate information.

r—--——---—----_—

| t. 9-0382 l
Discount Music &ub

| 650 Main St |
I P.O. Box 2000 |
l New Rochelle, NY 10801 I
I NAME _ =
|

= ADDRESS _ =
I CITY I
|

| STATE ZIP l
L______——_——__—_J
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THIS MONTH'S
SUPER SPECIALS

ORDER TOLL FREE: (800} 221-8180
IN NEW YORK: (212) 752-8600

e COLOR T.V. « STEREO-TO-GO

129
155
119

SONY KV-1914 (19 Screen

ATWA C55-1 (C55/ FM Stereo/Rec)
SONY Walkman B 1Cass. /stetvm
709-A KTS-1 1Ca55 /Ster 109
r}! L;sszsteveor xn
souv N (FM St 9

SONY MV-1715 (17 Screent 499 KL Soko ICaSS, FM/Stereo) i

SONY XR-77 FM/AM/ LS 3! ‘o) 90/
SANYOFTCA2 D iy 11390 PIOMEER 13695 Gx9Trux)  §9.90/P7
CLARION CLA-S 12490  PIONEER TS X9
PONGERKESI0 209.90 Q@ way Surf Moung 129.90, ¢
JENSEN R-425 27290 SANYOSP- 711 16%4 Fusn) 23.90/ P
RoRvOx AVX 895 11890 AUDIOVOX X-30
CRAX, 7619 AR Doyl 199.90 #6x9 Trian 49.90/pr

ANTZ CAR-G00 Recenvent 25790  JvSEN +1041 (5% CO3xW)  54.90/P7

JENSEN 31001 16x9 Separates) 54 90/Pr
* RADAR DETECTORS
N EERo i'm BUZZBUSTER wemofe Wireless i:g
FOX SUPERFOX
FOX VIXEN 23a) " (®ADSL NTERCED 2o

Al

¢ TELEPHONES o WATCHES
£ Fuphone B 3990  GAME IME 4 Cames) 3395
wu:ou 727 @ (A% casochso ci o 39
A 600 Wreless 600 Range: CADIO M-12 Metody Watchi
ms!! oM eless SO0 ?"0!)159!) CASIO UC-50W Drver's walch) 39
 ANSWERING
MACHINES e CALCULATORS
CODE-A PHONE 1750 CANON P-7D (Paim Printen 5390
PANASONC KXT 1520 emote: 1900 CASIO V180 Metoaty Cak ) 39.90
RECORD A CALL 70 0 5100 Desi Cak 4390
T2 508 Bemore i PANASOMC JE 14350 (Pasm Cakc ) 28.90
Do 9503 119
* CLOCK RADIOS * SCANNERS
SOMY 112 e 00O, D3g 33.90  BEARCAT 350 (50 Crunnets sa08
PAMASONSC RCSS GW)AM/(v) 3090  BEARCAT ALERT Weather Crianneks - $39
SONY IC-18 AP0 4130 BEARCAT TN SCAN6 At 1151 §129

MPSMUM ORDER
* A mo AUDIO TAPES « VIDEO
- u X WE CARRY VIDEQ TAPES BY AMPEX.
BASE, FUJI. JVC. MAXELL. MEMOREX
PANASONIC, 2CA. SCOTCH, SONY 1 TOX

AN
BASF Prol o mmcm

L

35 T-1. .95 FUN
Wow 110 (warid Demag 18 95 BRI B
MAXELL HE 44 (Crsette Demag 116.95
ADOITIONAL )

100 OR MORE Asso'vlo Tares

1-800 IPure Chromium)
BASEL-120 |Pure Chromiumi .
ALLSOP Vid Cleaner YHS Of Beta 17
NORTRONICS (VIdeo Bulk Eraser ! 34

WE STOCK BAW COLOR TV's, VHS AND BETA VIDEQ RECORDERS AND HOME
g
FROM ALL MAJOR HOLLYWOOD STUDIOS. SEND POR FREE CATALOC

a9
Srotior 2.7%
Fus -90 2.99 T
scolgn umr‘mnw C-90 5-Pax ;g ﬁ ::v:: 7”'56 1
" Al 1120 | 3
$COTCH Master 11 C-90 2-PaK v R AT T L
MEMOREX Hi-9) 299 ALL MATTEL CAME CARTIDGES  24.5(
SONY LNX C 90 59 ATARI Video Gzme CX 7600 139,
SOMY FeCrC 90 2179 cmmsALL ATARI GAME CARTRIDGES
TOK HD 01 (Head Demaanetizer! 16.99 AVAILABLE!
TOK OC90 164 aramasveror 29.50
Tox AD: 90 :—:: ATARI SPACE INVADERS 2450
' ——— et

Tox MA: 2 metan 793 SgmowEX 1120 12.9
TOK SAX 475 7EMTH L4830 184
MAKELL GOXLIOr UDXLIC 60 .48 TOK 120 14.4
MAXELL UDXLIOTUDXLICSO 329  appex T120 12
MAXELL un:-so 2-‘! AMPEX

1

1
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BY MAL FOR PROMPT ANO COURTEOUS SHIPMENT SEND MONE Y
cﬂo(li cww(no-ecx CASHER'S CHECK MASTERCARD/ WISA tnclude €ard number
NterbINk MO expwanon aate and s-omnnw 00 NOT stm

BUSINESS CHECKS um CLEAR QUR B. BEFORE PROCESSING  SMIPANC  AND
15 A% OF vorn mmn wnu A §3.95 MINIMUM CHARGE NEW

INSURANCE
YORK STATE RESIDENTS wlm TAX P TO CONTWENTAL LS,

WAR, PUERTD RICO cAnAbA ORLY_ ALL WA REMANDIE 1 BRALES
NEW FACTORY FRESH AND 100% CUARANTEED

SEND FOR FREE 280 PAGE AUDIO /VIDEO CATALOG
23 PARK ROW, DEPT. SR, NEW YORK CITY 10038
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Tape Talk

THE TESTING OF TAPE RECORDERS

BEGINNING with this issue, readers will
notice (see page 34) a slight change in
STEREO REVIEW’s test reports. To ease an
overcrowded schedule at Hirsch-Houck
Laboratories, Starksonic Studio—that is to
say, myself—will take over the task of test-
ing and reporting on tape equipment. This
is a good opportunity to discuss my method
of going about it, though it does not differ
from Julian Hirsch’s test technique in any
significant way.

1 usually begin with some rather mun-
dane, uncontroversial checks: the fast-for-
ward and rewind times for an ordinary C-60
cassette, the input-signal level necessary to
produce a 0-dB indication on the machine’s
meters, the output from the deck at this lev-
el, the maximum signal the microphone in-
put will accept before producing obvious
distortion as seen on an oscilloscope, etc.
These checks give me a chance to handle
the operating controls, to note how much
mechanical noise the deck makes while run-
ning, and to ensure that the test unit has
incurred no shipping damage that might
harm the expensive calibrated tapes I use in
subsequent measurements.

The next step is to measure the deck’s
playback frequency response both for regu-
lar ferric (120-microsecond) and for CrO,-
type and metal (70-microsecond) tape for-
mulations. This is a vital test, for it has a
great deal to do with how a prerecorded
tape will sound when you play it. Over the
years, Julian Hirsch and | have both used a
variety of calibrated playback tapes to
make these measurements. A few tapes are
quite accurate, but their upper (and some-
times lower) frequency-response limits fall
far short of the overall record-playback ca-
pability of typical machines. However, I re-
cently obtained a pair of new BASF test
tapes that range from 31.5 Hz to 18 kHz
within +0.5 dB of the IEC standard, and
these have become my current cassette-
deck playback references.

I next check the accuracy of the Dolby-
level indication of the meters (or LED dis-
plays), and for this I use a calibrated Teac
MTT-150A test tape that tells me both how
accurate the meter calibration is and, if no
Dolby-level marking is provided, how close-
ly it corresponds to O dB. If the deck has
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“VU” meters, 1 then test their ballistic
characteristics—how fast the needles move
and how much they overshoot or undershoot
their intended reading—using the standard
1,000-Hz tone pulsed every 0.3 second.

When a tape-deck manufacturer is in-
vited to submit a sample of his product for a
test report, he is also asked to supply the
results of his own engineering check-outs of
the machine, together with the names of the
specific brands of tape (and the actual sam-
ples, if possible) used in making the factory
adjustments. The manufacturer’s test data
provide a valuable starting point for my
own measurements and help me to discover
the occasional unit that has been thrown out
of alignment by rough handling during
transit.

Record-playback frequency response is
measured both at a machine’s indicated 0-
dB level and at a level 20 dB below that
point. The —20-dB readings are tradition-
ally taken as the “frequency response” of
the deck; the 0-dB level shows primarily the
high-frequency limitations of the machine.
Ideally, both lines in the graph should be
ruler-flat, and with some professional 15- or
30-ips open-reel decks as well as with digi-
tal (PCM) recorders this ideal can very
nearly be met. With cassette decks, on the
other hand, the slow tape speed (1738 ips)
invariably introduces a high-level high-fre-
quency rolloff (far less with metal-particle
tapes than with ferric or CrO,-type formu-
lations). In testing cassette decks, therefore,
I always use either the manufacturer’s spec-
ified tapes or those I have found to give the
flattest frequency response, for my task is to
tell the reader what the machine can do if
used as its maker intended. I also check the
machine’s response with a number of other
popular tapes (as many as five for each
bias/equalization switch setting on the ma-
chine) to ensure compatibility with a repre-
sentative sample of the cassettes that are
available to tape buyers in various parts of
the country.

-I:iﬁ next test I make, using my GenRad
sweep-frequency audio generator and chart
recorder, is of the frequency response of the
deck at input levels of —20, —30, and

(Continued on page 28)
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. If ou think “dronouis " lead

to street gangs,
you're not ready for Memorex.

What dropouts can do to
cassette recordings is criminal.

Dropouts are the annoying
moments of signal loss that steal
the clarity—and the life—from
your music.

So every part of a Memorex
cassette tape is specially en-
gineered to help eliminate
dropouts.

WWMM

Dropouts are annoying
moments of signal loss.

We developed an extraordi-
nary binding process called
Permapass™ to protect against
dropouts caused by oxide wear-
off. Permapass locks each oxide
particle, each musical detail,
onto the tape. For true sound

reproduction play after play, even
after 1000 plays.

Our tape transport mechanism
is tooled to such precise toler-
ances, it virtually eliminates signal
loss caused by tape-tracking error.

And to prevent those dropouts
caused by dust, _
fingerprints and
other mishan-
dling of the in-
side, we rein-
vented the out-
side: a unique
fumble-free album
that accepts the
cassette upside
down or right side up.

So den't risk your
good music to a
bunch of dropouts.

Record on .
Memorex. In HIGH BIAS |l
METAL IV or normal bias MRX |.
Each gives you true sound -epro-

1981 Memorex Corporation, Santa Clara, Calitornia 95052 U.S. A

duction even after 1000 plays.

In fact, a Memorex czssette will
always deliver true sound repro-
duction, or we'll replace it. Free

Tosettle for anythmg less would
be a crime. -

W MORE THAN EVER Y

WE ASK: IS ¥ LIVE, OR IS 71 >

MEMOREX
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(sometimes) —40 dB with the noise-reduc-
tion system(s) switched in. While these re-
sults are not presented graphically (because
any noise-reduction system can introduce or
magnify frequency-response variations),
any deviation of more than +2 dB from the
response without noise reduction will be
noted in the text of my report.

Distortion and signal-to-noise-ratio meas-
urements come next. | use the same test
tapes for these as for the frequency-re-
sponse measurements (manufacturers don’t
always do this), together with a low-distor-
tion Sound Technology 1700B audio gener-
ator and a General Radio 1900A wave ana-
lyzer. The wave analyzer allows one to
“tune in”’ (and measure) any specific distor-
tion component. With tape, the third har-
monic (3,000 Hz if, say, a 1,000-Hz input
signal is used) is by far the dominant distor-
tion product, so this is what | measure, us-
ing a 315-Hz input signal for cassette decks
and 400, 700, or 1,000 Hz for open-reel, de-
pending on tape speed.

-I-HIRD-HARMONIC distortion is first meas-
ured using an input level that produces a
0-dB (or 0-VU) indication on the deck’s
record-level meters or display, for this is
what a user unequipped with a lab full of
test instruments must rely on. Technically,
however, the signal part of a signal-to-noise
ratio is referred not to a 0-dB meter indica-
tion but to the playback level that results
when the input is raised sufficiently to pro-
duce 3 per cent third-harmonic distortion.
The difference between the 0-dB and the
(usually) higher 3 per cent distortion output
levels is called headroom, and it represents
the leeway or safety margin the recordist
has available between what his meters are
telling him and the onset of audibly serious
distortion.

With VU meters, a 6- to 10-dB safety
margin is normal, for these indicators un-
derread the brief but powerful transients in
music and speech that would overload the
tape. Less leeway is needed for peak-read-
ing record-level indicators, and with
“‘equalized” peak-reading meters the 0-dB
and 3 per cent distortion points may coin-
cide as the indicator takes into account the
treble boost (equalization) that is part of
the record circuitry. Headroom is neither
good nor bad, but rather appropriate or
inappropriate as a means of ensuring that a
0-dB indication is, in fact, a realistic record
level that will not produce either severe dis-
tortion from recording at too high a level or
high hiss levels from recording at too low a
level.

After the maximum permissible signal
has been determined, the output of the au-
dio generator is shorted and the tapes are
recorded with no input signal. The playback
level of this recorded non-signal is the noise
part of the signal-to-noise ratio. I measure
this recorded noise in three ways: un-
weighted, in which all frequencies (up to
about 80,000 Hz) register equally on the
meter, and A-weighted and CCIR/ARM-
weighted, in which the frequency distribu-
tion of the noise is weighted so that it takes
account of the sensitivity of the ear to very
low-level sounds. The A-weighting method
has been used for many years and is inter-
nationally accepted (not least because it
gives the best-looking numbers in a S/N
measurement!). The CCIR/ARM noise

measurement is newer and tends to display
the action of a noise-reduction system such
as Dolby-B to better advantage. To report
all possible signal-to-noise ratios—with at
least three tapes per deck and three noise-
level measurements per tape, each with and
without one or more noise-reduction sys-
tems—would clearly overload the patience
of all but the most technically minded.
Therefore, 1 select and identify only the
most meaningful numbers to be included
in the text.

Wow-and-flutter (to which my ear is par-
ticularly sensitive) is measured both on the
wrms (weighted, root-mean-square) basis
most frequently used in cassette-deck speci-
fications (again, because it gives better-
looking numbers) and on the DIN/IEC/
IHF peak-weighted basis used for profes-
sional equipment; I find that the latter more
accurately indicates the audibly objection-
able aspect of unstable tape motion. When
a deck’s wow-and-flutter comes out lower
than the reliability limits of my TDK and
Teac wow/flutter test tape, | measure on a
record/rewind/play basis.

At this point in my testing, a great many
hours and many thousands of dollars of test
equipment have gone into checking the per-
formance of a tape deck from which I have
yet to hear a single note of Mozart. The fi-

nal stage of my test procedure is to use the
deck as a consumer would use it—for re-
cording and playing back music. (Julian
Hirsch tends to listen first and then test; |
tend to test first and then listen, but since
we are equally attuned to the pitfalls of ei-
ther procedure, we’re each, we hope, able to
offset our biases.) Any good cassette deck
should be able to make nearly indistin-
guishable copies of FM broadcasts and of
most LPs on the market, and this is what
most prospective buyers want to know.
Dubbing direct-to-disc records or my own
master tapes (analog or digital) made in a
hall with whose acoustics 1 am thoroughly
familiar is a more severe test which only the
finest cassette decks can pass. But a good
approximation to this testing challenge is
afforded by interstation FM hiss, a signal
that is technically neither “white noise™
(equal energy per cpcle) nor *pink noise”
(equal energy per octave) and which Julian
and I long ago agreed to call *“rosé noise.” If
you don’t hear a difference between the re-
cord and playback performance of a deck
using FM hiss recorded at a level of —10
dB or higher, you don’t need to worry about
the frequency response of the deck.

In general, I suspect that most readers
will notice little or no difference between a
Hirsch-Houck Laboratories report submit-
ted by Julian Hirsch and one submitted by
Craig Stark. That is as it should be, for we
are in basic philosophical agreement as to
the factors important in tape-machine per-
formance and how to test them. D
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EVERYTHING YOU HEAR IS TRUE
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For over 25 years, the Harman Kardon
legend has been built on dedication toa
single objective.

Musical truth.

From tape decks and turntables to
receivers and separates, Harman Kardon
represents the ultimate in sonic quality.

And pictured above is the ultimate in
Harman Kardon electronics.

The hk775X2 dual mono amplifiers
were created for the music lover who
demands the sonic improvements that
come from assigning separate high-
powered* amplifiers to each stereo
channel. Among the many leading
design concepts they incorporate are
three of particular note.

1. High Current Capability allows the
hk775X2 to deliver nearly unlimited
instantaneous power under heavy, low

ASK ANY AUDIOPH

impedance loads. Low frequency tran-
sients, such as the beat of a kick drum,
are reproduced with their tight, solid
attack and full dynamic power com-
pletely intact.

2. The use of Low Negative Feedback
puts total TIM distortion at less than

.007% for noticeably smoother, dramati-

cally more open highs.

3. Ultrawideband frequency response
keeps phase shifts well outside the audi-
ble spectrum, for an incredibly transpar-
ent, solid stereo image.

The hk725 preamplifier has an 8-stage
phono section with an impressive
.009% THD. It uses Ultrawideband and
Low Negative Feedback design and FET
front ends on both low and high level
stages.

harman/kardon

Finally, the hk715 offers Digitally
Synthesized Quartz-Locked tuning for
accuracy and 8 presets for convenience.

Like all Harman Kardon components,
the hk700 series achieves its extraordi-
nary openness and depth through atten-
tion not only to bench test specs, but to
how the designs sound while reproduc-
ing music.

Because ultimately, what must sound
real is the music.

For your nearest dealer, call toll-free,
1-800-528-6050, ext. 870.

Or write Harman Kardon, 240 Cross-
ways Park West, Woodbury, NY 11797-
2057. In Canada, Gould Marketing,
Montreal H4T 1ES.

*130 watts RMS per amplifier, into 8 ohms,
20Hz-20kHz, with less than .03% THD.
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—— Technical Talk ——
By Julian D. Hirsch

PERHAPS because it is so difficult to de-
scribe the performance of a loudspeak-
er using terms that convey a sense of its
sound qualities or overall merit, there have
been many attempts to assign numerical
*‘accuracy” ratings to speakers, the higher
the number the “better” the speaker. The
aim, of course, is to remove these judgments
from the realm of personal taste.

It is possible, within certain limitations,
to gauge the accuracy of a speaker “objec-
tively.” Speaker accuracy can be defined as
the speaker’s ability to put out an acoustic
analog of the electrical audio-input signal.
Unfortunately, acoustic output can be de-
fined and measured in many different ways,
as the IHF committee brought together to
formulate a “Speaker Test Standard™ soon
learned. There are so many ways to meas-
ure the acoustic output of a speaker that
even those engineers who agree that “‘accu-
racy” is the goal cannot agree on how to go
about measuring it.

Consumers Union—the nation’s (and
possibly the world’s) largest consumer test-
ing organization—has designed a test tech-
nique and uses it to assign precise numerical
‘‘accuracy score™ ratings to the speakers
they test. The scores run from 0 to 100 (the
latter for a “‘perfect” speaker), with most
reasonably good speakers falling between
70 and 90. The text accompanying CU
speaker reports is explicit about the organi-
zation’s primary criterion for speaker per-
fection: uniform power output over the fre-
quency range from 110 to 14,000 Hz.

Measuring a speaker’s power response is
a rather complex process. The CU tech-

nique involves hundreds of measurements
around an imaginary sphere, with the
speaker at its center, in an anechoic cham-
ber. Computer processing of some 18 mil-
lion pieces of data is used to develop the fi-
nal power-response curve. That curve is
then modified to account for the relative
perceived loudness of different parts of the
frequency range, and its deviations from an
ideal flat response are further processed to
derive the final accuracy score.

We are told that this procedure is further
checked to confirm that it corresponds to
how speakers really sound. To do this, a
high-quality speaker in CU’s listening room
is carefully equalized to give a measured re-
sponse in the room that is flat from 110 to
14,000 Hz. Blindfold A-B listening tests be-
tween the reference speaker and the various
speakers under test show that speakers with
high scores tend to sound more like the ref-
erence speaker than do the ones with lower
scores. One could hardly expect otherwise!

1-HIS is adrittedly an oversimplified ac-
count of what is really a very complex
measurement procedure. My criticism of it
lies not with the measurements per se,
which are carefully done, but with the im-
plication that the end result is a meaningful
*‘accuracy” score or even a usable figure of
merit. At best, all that CU can show is the
uniformity of a speaker’s power output over
a limited 110- to 14,000-Hz bandwidth—a
range that does not meet even minimal
high-fidelity standards. In fact, the area be-
low 110 Hz represents much of the manu-
facturing cost and design skill in high-fidel-

e Consumer Reports’ Speaker Ratings e

ity speakers, and to discount it is to negate
much of the reason for paying more for ex-
tended low-bass response.

The major speaker-testing problem (and
CU’s reason for the 110-Hz low-frequency
cutoff) is that room effects are so pro-
nounced at low frequencies that it is simply
not practicable to rate speakers in that fre-
quency range independently of the room
and the speakers' placement in it. In fact,
room acoustics have a profound effect on
the sound of any speaker at almost any fre-
quency, and especially at those below about
500 Hz. This is why it cannot be said un-
equivocally that any speaker, no matter how
**good” it measures or sounds in a given
room, will perform exactly the same way in
another room. In fact, it will not!

To “‘compensate™ for the effect of a room
on low frequencies, CU also calculates a
*room-corrected” response using a comput-
er modeling program. Roy Allison of Alli-
son Acoustics, in a recent letter to me,
points out some deficiencies in CU's meth-
od. Here are a few of his salient points:

@® *“CU has finally realized that loudspeak-
ers are used in real rooms. But the credibil-
ity of the most recent report [September
1981} is destroyed by what seem to be
mindless inconsistencies:

1. In calculations of room-boundary cor-
rections. CU assumed that loudspeakers
would be located 5 feet from a side wall.
This is much farther than would be typical.
Loudspeakers placed this way on a 13-foot
wall, for example, would be only 3 feet
apart! If a more reasonable distance had

Tested This Month

Phase Linear DRS 900 Power Amplifier ® B&W DM10 Speaker System
Empire ICS/400 Phono Cartridge ® Micro Seiki MB-38 Tumntable
Technics SV-P 100 Digital Cassette Recorder
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been assumed, the response curves would
have been quite different—much worse for
most of the speakers tested, perhaps better
for some.

2. Loudspeaker directivity was not con-
sidered in arriving at accuracy scores.

4. Only the average deviation from flat-
ness was counted in the accuracy-score
computation. Thus a smooth [but not
“flat™] loudspeaker was judged to have no
advantage compared with one having alter-
nating peaks and dips.”

In my view, measurements in anechoic or
reverberant environments are obviously
useful for design engineers. But they do not
tell us how *“good”™ or how “accurate” a
speaker may be, particularly when arbitra-
ry “weightings™ are assigned to various
measured factors, as in CU's reports. CU’s
‘“‘accuracy rating” is arrived at by evaluat-
ing the factors they choose 1o regard as de-
termining accuracy. Although we agree
that accuracy is the primary design goal, we
disagree as to how that accuracy is to be

determined and—particularly—whether it
can be described meaningfully by a single
numerical rating.

Another unsettling aspect of the CU ac-
curacy-rating system is that the scores are
accompanied by the statement that a differ-
ence of as much as eight points is not read-
ily resolvable by ear (in other words, such a
difference is meaningless to the consumer to
whom the report is addressed). Neverthe-
less, it is nearly impossible for a lay reader
to avoid being influenced by the supposed
ranking order—which has in any case been
influenced by arbitrary weightings.

In CU’s September 1981 test of mid-
price speakers, nineteen of the thirty-two
units fell within eight points of each other,
and many of those matched within a couple
of points. CU admits that two speakers
with the same score do not necessarily
sound alike (because their departures from
flat occur at different frequencies)

I was struck by the fact that only two
speakers had a reasonably flat power-re-
sponse curve in these measurements, yet

neither ranked at the top, although they
were within two or three points of the top-
ranking model (whose response was far
more ragged than either) and not too differ-
ent from some of those falling far below it.

THERE is no point in belaboring this sub-
ject further. It is worthy of comment be-
cause of the influence of Consumer Reports
on the public's buying habits and CU’s (1o
me) rather incredible attempt to assign ‘““ob-
jective™ numerical ratings based on their
subjective opinions of what is and is not im-
portant in loudspeaker performance—per-
formance which in any case is influenced to
a major degree by the listening room and
the speaker’s specific placement in that
room. It would seem that Consumers
Union’s highly advanced and computerized
test facility deserves to be better supported
by common sense and good judgment. [J

A reply from Consumers Union will ap-
pear in the April issue.

Equipment Test Reports

By Julian D. Hirsch

Hirsch-Houck Laboratories

-

By Craig Stark

Starksonic Studio

Phase Linear DRS 900 Power Amplifier -

Photos by Roy Schneider

Phase Linear DRS 900 Power Amplifier
Power Rating: 150 watts per channel
Size: 17, x 13 x 5% inches

Weight: 38 pounds

Price: $1,095

eoo000

THE new Phase Linear DRS series of am-
plifiers employs a high-efficiency de-
sign with very high dynamic and clipping
headroom. The amplifiers are of reasonable

size and weight and run cool under normal
operating conditions, yet they can supply
very large power outputs when called on to
do so.

Previous “high-efficiency” designs have
all used switchable or “smart” power sup-
plies that allowed the amplifier to operate
with low d.c. supply voltages most of the
time (avoiding the need to dissipate large
amounts of wasted power in heat). At some

power level, above which the low d.c. volt-
age is not sufficient to allow undistorted
output, the supply voltage increases to han-
dle the signal requirements. This, of course,
calls for some type of power-supply regula-
tor that can respond to level changes even

faster than the amplifier itself.
Phase Linear’s DRS design differs from
any of the earlier systems in important
{Continued on page 38)
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Professional cuali
breaks the qu i
cassette barrier.

A true professional recarder must
do more than deliver supero
sound reproduction. It Must do so
consistently, hour after hour, year
after year.

Now, for the first time. you can
buy a cassette deck with long-
term performance conparable

fo the finest reel-to-reelrecorders.

Not surprisingly, It's from~ Revox.
When you look inside a Revox
B710. you'll see the difference
immediately. First, the tape
fransport chassis is made from
aluminum alloy die-castings

——

(not plastic or mprecise metal
stampings). with parts machined
fo the same cntical tolerances as

in our pro recarders. And second,

the B710’s dua capstan tape
drive employs two servo-
regulated Hall Effect motors, with
two additional microcomputar-
controlled motors for tape
spooling. No belts, pulleys, o1

clutches will be found in the B710,

because such compromises are
not acceptable in a professional
machine.

Granted, the B710 does offer o
long list of convenience features.
A precise 4-digit LED counter. for
example. A 24-hour timer for
programmable start and stop in
record or play. Mic/line mixing.

Automatic sensing df tape types.
Automatic start-of-axdde cueing
with countar reset fo zero. And
Dolby noisz reduction.

But dont let the features or
prefty face fool you. At heart, the
B710 is a seasoned pro. Hear it
foday, along with cur other
superative audio components
from Switzerland arc West
Gemany, at your R2vox dealer.
For more informatian. contact:
Studer Revox America, 1425 Elm
Hill Pike, Nashville, "N 37210;
(615) 254-5651.

STUDER REVOX

Professional standards
in audio companents

e —
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operating details. It uses two levels of pow-
er-supply voltage but controls the positive
and negative supplies separately. The tran-
sition is determined by the instantaneous
voltage across the output transistors. If that
voltage becomes too low for linear opera-
tion, only the necessary supply voltage (ei-
ther positive or negative, depending on the
waveform being amplified) is increased to
restore lincarity. Phase Linear points out
that their power supply has a very low out-
put impedance (good regulation) and that
all its dynamic switching is done after rec-
tification and filtering and with sufficient
speed to track a 20,000-Hz signal.

There are three models in the DRS series,
rated at either 150 or 50 watts per channel
(the lower power rating is available in both
basic-amplifier and integrated-amplifier
formats). We tested the higher-power unit,
the DRS 900, which is a basic power ampli-
fier rated at 150 wauts per channel into
8-ohm loads from 20 to 20,000 Hz with no
more than 0.015 per cent total harmonic
distortion. Because of its DRS circuitry, the
Model 900 has a dynamic power output of
450 watts per channel into 8 ohms, corre-
sponding to an IHF dynamic-headroom rat-
ing of 4.77dB. Up toits 150-watt rated out-
put, the amplifier operates only with the
lower of its two supply voltages.

The Phase Linear DRS 900 is finished
entirely in satin gold, with a panel insert
containing a power-output display. Two
slanted (45-degree) lines of LEDs extend in
length to show the equivalent power output
into 8-ohm loads, with calibrations extend-
ing from 0.01 to 150 watts. Another scale,
at right angles to the first, is calibrated in
terms of peak output up to 300 watts, and
for use with this a single peak-reading LED,
moving ahead of the main line, shows the
peak level simultaneously with the longer-
term program variations. The decay time of
the peak indication can be set 10 FAST or
sLow (the former corresponding to stand-
ard VU-meter ballistics). Also, there is a
HOLD button on the panel that keeps the
peak light at the highest reading it attains,
which is a very convenient way to determine
the true peak-to-average level requirements
for any piece of program material. Other
lights on the power-display panel glow at
peak outputs of 500, 700, and 900 watts per
channel, and there are clipping indicators

that show the onset of actual waveform clip-
ping. The DRS 900 can drive either or both
of two pairs of speakers, as selected by
front-pane! buttons.

® Laboratory Measurements. Our test
sample of the Phase Linear DRS 900 was a
pre-production unit essentially identical in
appearance and circuitry to the production
units to follow. Preconditioning it at a 50-
watt output left the top of the amplifier over
the internal heat sinks fairly hot, and later
full-power operation made it very hot
though never too hot to touch.

With both channels driving 8-ohm loads
at 1,000 Hz, the distortion was between
0.0015 and 0.002 per cent up 10 about 150
watts output, decreasing to 0.001 per cent
from 130 to 400 watts. The output clipped
at 400 watts, giving a clipping-headroom
rating of 4.26 dB. With lower load imped-
ances, the 10-ampere line fuse of the ampli-
fier blew at or before the clipping point, so
we had to make those measurements with
only one channel driven. The 4-ohm clip-
ping output was 690 watts, and the 2-ohm
output was 420 watts. For comparison, we
also checked the 8-ohm clipping output
with one channel driven; it was 465 watis.

The 1,000-Hz distortion with 4-ohm
loads was in the range of 0.002 10 0.003 per
cent up to 400 watts output, reaching 0.008
per cent at 600 watts. With 2-ohm loads,
the distortion was low up to 100 watts (un-
der 0.0068 per cent) but increased gradual-
ly at higher power outputs before actual
clipping occurred. At 300 watts the distor-
tion was 0.25 per cent and at 400 walts it
was 0.8 per cent.

When we drove both channels of the am-
plifier to their rated 150 watts into 8 ohms
across the audio range of 20 to 20,000 Hz,
the distortion was a minimum of 0.0006 per
cent in the 80- to 200-Hz range, less than
0.0035 per cent from 20 to 7,000 Hz, and a
maximum of 0.018 per cent at 20,000 Hz.
At lower power outputs the general behav-
ior of the amplifier was similar, with slight-
ly higher distortion readings at middle and
high frequencies.

The dynamic-power output of the DRS
900 was also very high. Driving 8 ohms, the
maximum output during a 20-millisecond
burst at 1,000 Hz was 460 watts, and with
4- and 2-ohm loads the respective outputs

20 50 100 200 500

CONTINUOUS WATTS PER CHANNEL

were 670 and 430 watts. The 8-ohm IHF
dynamic-headroom rating was 4.87 dB,
slightly surpassing the amplifier’s rating of
4.77 dB. The close similarity betwecen the
clipping and dynamic-power outputs is
characteristic of a well-regulated power
supply, confirming Phase Linear’s claim
that the DRS 900 has a *'stiff,"”" low-imped-
ance power supply.

The slew factor of the amplifier was 11,
with slew-limiting waveform distortion ap-
pearing at 220 kHz when we drove the am-
plifier to rated power output. An 80-milli-
volt input was needed for a reference-power
output of | watt, and the A-weighted noise
level was 78 dB below | watt (100 dB below
150 watts). The amplifier was stable with
reactive loads simulating loudspeakers, al-
though under some conditions the loads pro-
duced an insignificant ringing at about 75
kHz on a square-wave signal. The IHF in-
termodulation distortion, using input sig-
nals of 19 and 20 kHz, was extremely low
and barely detectable on our spectrum ana-
lyzer. The 18-kHz distortion product was at
—96 dB (referred to 150 watts), and the
1,000-Hz difference product was undetect-
able down to our measurement floor of al-
most — 100 dB. The low-level (1-watt) fre-
quency response of the DRS 900 was per-
fectly flat in the audio range and down 3 dB
at 5 Hz and 260 kHz.

® Comment. Phase Linear was evidently
looking ahead to the anticipated growth of
digital and other recording systems with
large dynamic-range requirements when
they designed the DRS series of amplifiers.
The DRS 900 is certainly one of the most
powerful amplifiers available to the home
user, and few are likely to find it inadequate
for reproducing today’s most demanding re-
cordings through most speakers. Even it can
be clipped, we discovered, at a loud (but not
overpowering) listening volume, but that
will occur only with a few highly asymmet-
rical waveforms such as recordings of a
trumpet played close to its original acoustic
level through speakers of low to medium ef-
ficiency. (Needless to say, the speakers used
with this amplifier should be well protected
or rated to handle very high-power inputs.)
We watched the clipping lights on the DRS
900 come on with such a signal, together

{Continued on page 40)
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ZX’ 7.puts you in complete control to unleash the
potential of every cassette. Adjust not only bias and level
but azimuth, too with Nakamichi’s “Discrete” 3-Head sys-
tem! Everything to optimize performance lies at your finger-
tips: 400-Hz and 15-kHz test tones, peak-reading electronic
meters, and a phase-sensitive azimuth indicator.

Dolby*C NR reduces tape hiss by 20 dB while B-Type NR
maintains compatibility with your present library. An exclu-
sive two-speed Master Fader creates smooth professional
fades. The unique Nakamichi Asymmetrical, Dual-Capstan,
Diffused-Resonance Transport—with a remarkable ability
to suppress wow, scrape flutter, and modulation noise—
controls tension so precisely that the pressure pad isn't
used! Its unique Motor-Driven Cam and N-MOS micropro-
cessor features two-speed Easy Cue, Auto Play,

and immediate access between modes—

even from Play to Record!

Why settle for less? If you're serious about recording,

you owe yourself an audition
of the ZX-7 at your
Nakamichi dealer.
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with the 200-watt lights on a pair of KEF
105.2 speakers, yet the sound betrayed no
evidence of clipping (it was obviously a very
brief overload).

The LED power indicators of the DRS
900 proved to be reasonably accurate when
viewed from the front to avoid parallax er-
rors. The indicators read within 20 to 30 per
cent of the actual output at most points,
which is close enough for their intended
purpose. The “X1/10" button increased
the display sensitivity by only four times at
low readings and by more than ninety times
near the upper end of its scale. Of course,
that may have been an anomaly of the pro-
totype test sample.

If the Phase Linear DRS 900 seems ex-
pensive for a 150-watt amplifier (it really
isn’t, compared with some we have seen),
think of it as a very fine 450-watt amplifier.
Viewed in that light, it is something of a
bargain, especially when one considers that
it can be picked up and carried by almost
anyone without risking personal injury! Re-
gardless of how one defines amplifier effi-
ciency, it seems to us that Phase Linear has
made a truly efficient amplifier in the DRS
900. It becomes only slightly warm in nor-
mal operation, yet it can deliver prodigious
power outputs when necessary without dis-
tortion or strain. The high power of the
DRS 900 is useful significantly longer than

the brief 20 milliseconds of an IHF dy-
namic-power measurement; even though
the amplifier becomes quite hot during sus-
tained high-power operation, it can outlast
the longest of any demanding passages one
is likely to find in musical material (our test
unit never shut down for thermal reasons,
only for blown line fuses)

This is a rugged, handsome amplifier that
sounds as good as it looks. It represents a
genuine step forward by a company whose
name has been virtually synonomous with
high-power, high-fidelity amplifiers since
its inception Julian D. Hirsch

Circle 140 on reader service card

Technics SV-P100 Digital Cassette Recorder

Technics SV-P100 Digital Cassette
Recorder

Size: 17 x 10'%,5 x 13%, inches
Weight: 40 gounds

Price $3,00

THE Technics SV-P100 is the first inte-
grated home digital recorder to be re-
| viewed in these pages and possibly any-
l_where. Built to the recently adopted El1AJ

(Electronic Industries Association of Ja-
pan) standard for consumer digital audio, it
employs VHS videocassettes and is a self-
contained, one-piece unit

Audiophiles who have followed the prog-
ress of the industry have long known that
home digital tape machines were coming,
but probably few readers are aware of the
basic principles by which a deck such as the
SV-PI00 operates. In a regular analog

open-reel or cassette recorder the attempt is
made to produce tracks of magnetic fields
on the tape that correspond, one-to-one,
with the audio material being recorded.
Even the best professional systems fail in
this attempt, specific problem areas being
the handling of high-level high frequencies,
mechanical imperfections that lead to wow
and flutter, and inadequate signal-to-noise
ratio. (Continued on page 42)
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...and then came

Super Feedforward.

Not many years ago a “high
fidelity” amplifier delivered 5 watts
with 5% harmonic distortion. Today,
distortion levels of 0.05% —or even
0.005%— in amplifiers with hundreds
of watts and a much wider frequency
range are almost routine.

Reducing harmonic distortion
has usually been achieved by using
negative feedback. But too much
negative feedback canintroduce a
new kind of distorticn, TIM (Transient
Intermodulation Distortion) that audi-
bly degrades the musical sound.

To reduce TIM and other fcrms of
residual distortion, Sansui developed
its DD/DC (Diamond Differential/

Direct Current) drive circuit. Then, to
eliminate the remaining vestiges of
high-level, high-frequency distortion

in the amplifier’s output stage, Sansui
engineers perfected a unique circuit
which, though proposed years ago,
has now been realized in a practical
amplifier design. Super Feedforward,
the new Sansui technique, takes the
leftover distortion products present in
even an optimally-designed amplifier,
feeds them to a separate, error cor-
recting circuit that reverses their polar-
ity, then combines them so they cancel
themselves out against the regular
audio signal. What's left is only the
music, with not a trace of distortion.

While Super Feedforward circuitry
puts Sansui's AU-D 11 and AU-D 9
amplifiers in a class by themselves,
all our amplifiers are renowned for
their musicaiity, versatility, and respect
for human engineering. Add a match-
ing TU tuner to any of Sansui's AU
amplifiers and you'll appreciate the
difference 35 years of Sansui dedi-
cation to sound purity can produce.

For the name of the nearest
audio specialist who carries the
AU-D 11 and AU-D 9 or other fine
components in Sansui’s extensive
line of high fidelity products, write:
Sansui Electronics Corp., 1250 Valley
Brook Avenue, Lyndhurst, NJ 07071




_test reports

A digital deck such as the SV-P100 oper-
ates on very different principles. Instead of
trying to record the audio waveform as
analogous magnetic fields, the SV-P100 de-
liberately samples the audio level some
44,056 times each second and records each
sample as a fourteen-"'bit” digital binary
number. This technique provides an avail-
able dynamic range of 84.3 dB. No less im-
portant, distortion is kept under 0.01 per
cent.

In theory, the high-frequency response of
a digital recorder is equal to half its sam-
pling rate, though the necessary input and
output filters reduce this somewhat. On the
other hand, because the digital signals are
*clocked”—synchronized with an extreme-
ly accurate quartz-crystal reference oscilla-
tor—mechanically generated wow-and-
flutter (and atiendant FM-modulation
noise) are essentially eliminated.

The front panel of the SV-P100 is de-
signed to convey a sense of familiarity to the
regular cassette user. Pressing the OPENy
CLOSE button swings open a wide-window
door into whose rear slides the VHS cas-
sctte is inserted. The door is closed auto-
matically. While there is a light within the
cassette well, it is not sufficient to illumi-
nate either the cassette’s label or tape.

The familiar logic-activated solenoid
pushbuttons for RECORD. FAST FORWARD,
PLAY, STOP. REWIND, and PAUSE are pro-
vided, together with a SEARCH button that is
used to locate (digitally) preselected spots
on the tape for subsequent playing. There
] are actually three memory systems built

into the SV-P100. The LOCATE buttons op-
| erate similarly to the memory-rewind/play
functions of a regular cassette deck. One of
the two auxiliary tape tracks, which do not
in any way interfere with the audio, is used
for “search™ signals that may be activated
at any point but are automatically inserted
when a recording begins. These allow one to
go forward or backward in the high-speed
modes to find a desired selection. A “jump”
command may be placed on the other auxil-
iary track, instructing the deck to skip un-

warehouse that I can have brought right over. . . .
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Insofar as flat lines can be called *curves,” these are drawn to the normal vertical scale.

wanted selections. Both the jump and
search signals may be erased by a CLEAR
button during playback.

The record-level indicator of the SV-
P100 consists of two thirty-two-element dis-
plays calibrated from —40 to +5 dB. It
may be switched to show either the audio
level or the pre-emphasized signal going to
the tape. A third switch activates the inci-
cator when in play mode to examine the fre-
quency and severity of tape dropouts.

The microphone inputs cannot be mixed
with the line inputs, but the user may select
a direct digital input if he has a second
EIAJ-standard deck and wishes to make a
maximum-fidelity copy. In addition to the
left- and right-channel recording-level con-
trols there is a master fader (it operates on
both channels simultaneously in either re-
cord or play mode) to facilitate easy fade-
in/out operation. Provisions for both exter-
nal timer and remote control are included.

The rear panel of the SV-P100 contains
the customary line-input/output phono
jacks plus the pair designed for digital dub-
bing. Access to a tracking control to use
with tapes recorded on another machine is
also provided, as are switches for alternate
a.c. line voltages and a warmup delay.

® Laboratory Measurements. Because of
its digital configuration, the Technics SV-

Could you ask His Majesty if he's heard about the
latest rage they call ‘quad’? We've a few units in ou

P10O0 precluded many of the tests I normal-
ly make on a tape deck. There are no cali-
brated playback frequency-response tapes
available, for example, and trying to meas-
ure wow and flutter was an exercise in futil-
ity—all I could detect on a record-playback
basis was the residual readings of my meter
(0.008 per cent weighted rms, 0.01 per cent
DIN peak-weighted). And with digital re-
cording there are no brand-to-brand differ-
ences in tape-bias requirements that would
affect treble response.

The third-harmonic distortion from a
standard 315-Hz tone at an indicated 0-dB
level measured only 0.008 per cent—again,
about the residual of my wave analyzer. At
a +2-dB input, however, distortion was up
to 4.8 per cent, and by +4 dB it rose to
more than 16 per cent. What this indicates
is that digital recording is extraordinarily
good within its defined limits, but there is
little margin for error. Fortunately, the sig-
nal-to-noise ratios available enable you to
record well under 0 dB without encounter-
ing objectionable hiss (or its digital equiva-
lent, **quantization noise”). The peak-read-
ing display of the SV-P100 was fully ade-
quate to the task of monitoring levels as
critically as required.

I used the output at 0 dB as my reference
point for measuring signal-to-noise ratios.
Unweighted, the S/N of the SV-P100 reg-
istered a spectacular 80.3 dB, improving to
82.2dB and 84.5 dB with CCIR/ARM and
IEC A-weighting, respectively. This, by the
way, is without the use of a noise-reduction
system, which would be superfluous.

A signal level of 150 mV was required to
produce a 0-dB indication on the SV-P100’s
indicators, and the maximum output volt-
age with that input was a little over 2 volts.
Using the microphone inputs, a 3.5 mV sig-
nal was required for O dB at full gain, and
input overload did not occur until 210 mV
was applied.

® Comment. To evaluate—and appre-
ciate—a digital recorder such as the SV-
P100 there is only one really satisfactory
*“test signal”: the live performance of music.
It is pointless to ask whether a deck can
make satisfactory dubs of FM and discs
when the deck is far better than any source
could possibly be. Technics was kind
enough to lend me some of their digital
master tapes made on the SV-P100 and
some recorded on a previous prototype; im-
pressive as they were, the only way I could
be satisfied was to “roll my own™ in a re-
cording session. {Continued on page 46)
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Lorar™ is the.casette of the “uture. ..
but it's here right now. The original and
only heat tesistaht cassette shell and tape
that withs:ands the oven temperatures of
‘a gar dashboard in the-sun. Tes}ing proves
that even TOK or M&Xell cannottake this
kind of punishment.

With Loran, you'll capture a full range.
of sound &s'you've never heard it before.
Tape that Jelivers niagnificent rep-oduc-

tion of highs and lows, alongwith an excep-

fionatly low.background noisedevel Super
sensitive with an extremely high maximum
recording ievel capability, That means you
can record Loran at high input levels for
greater clarity. As a matter of fact, we rec-
ommend it.

Becadse ofour cassefte-shell, Lorarf

tape can stand uPto being accidentally left

near a source of excessive heat in your
home or in your car. it is indeed the finest
qguality tape available today.

Loran aiso has exclusive features not
available on any other cassette, Safety
Tabs™ (patent pending) prevent accidental
erasures. But unlike other cassettes, you
can restore i“s erase and record capabilities
simply by tusning the Tab screw a ' turn.
Qur Hub Lock (patent pending) secures
the tape to the hub in such a way that the
harder it is pulled the tighter it's held.

With ali these features, it's no Wonder
Loran was selected as “one of the most in-
novative consumer electronics products...”
by the Consumer Electronics Show Design
-and Enginegring Exhibition.

Every Loran tape comes with a futt life-
time warranty. Listen to Loran. The rew
generation of cassettes i$ here right now,

LORAN S0

LORAN

The Design ot.Spectacular Sound

WHEN ALL OTHERS FAIL..LORAN GASSETTES
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Come to where
the flavor is.

Marlboro Red or Longhorn 100°s~
you get a lot to like.

Warning: The Surgeon Generel Has Determived

16.mg*tar’* 11 mg nicatine That Cigarette Smoking Is Dangerous to Your Heelth.

av.per cigareue, FTC Report Mar:81




__test reports

Shure lent me a pair of their excellent
SM-81 condenser microphones (and a
stand), and Technics supplied one of their
| professional Ramsa WR-130 mixers so I
could feed the SV-P100 (electrically) with
a signal worthy of it. Flutist Sydney Gold-

smith and classical guitarist Lisa Hurlong,
both professional musicians, kindly con-
sented to be my *‘test signals.” Subject to
commercial vagaries, you'll one day be able
to hear the results for yourselves on LP or
tape; for now I can only report that it was

|

the cleanest sound I have ever recorded, and
I've recorded a lot. To me, that says enough
about the SV-P100’s capabilities.

—Craig Stark

Circle 141 on reader service card
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B&W DM10 Speaker System

B&W DM10 Speaker System
Rated Frequenc& Response: 75 to
20,000 Hz +3d

Size: 19 x 10 x 9, inches
Weight: 14", pounds

‘ Price: $169

[ THE B&W DMI10 is the newest and low-
est-price addition to the product line of

1 the well-known British speaker manufac-
turer. Most B& W speakers are priced in
the upper-middle to higher brackets, and
the DMI0 now brings their essential quali-
ties to a much broader market. A two-way

‘ bookshel!f system with a walnut-veneer cab-

inet, the speaker is especially well suited 10
{ shelf mounting, either vertically or horizon-
‘ tally. Optional pedestals are available from
| B& W for free-standing operation.

The woofer of the DM 10 is an 8-inch unit
designed specifically for this system and
employing B&W’s proprietary impreg-
nated-fiber cone structure. Unlike other
B&W speakers, the DMI10 uses a vented
enclosure. The company’'s advanced com-
puter techniques, which have been largely
responsible for the outstanding perform-
ance of their more expensive speakers, were
used to develop the woofer, enclosure, and

crossover network of the DM 10. Its tweeter
is the same 1-inch dome type used in a num-
ber of other B& W speakers. The crossover,
unlike those of most comparably priced
speakers, is a third-order Butterworth filter
that gives an 18-dB-per-octave attenuation
outside the operating range of the drivers.

The rated frequency response of the
B&W DM10 is 75 1o 20,000 Hz +3 dB
measured at a 2-meter distance (anechoic
measurement). It is nominally an 8-ohm
system whose impedance is said to remain
above 6.4 ohms in the audio band. The
rated sensitivity of the speaker is 87 dB
sound-pressure level (SPL) measured at 1
meter when driven by 1 watt. The DM10 is
suitable for use with amplifiers rated be-
tween 10 and 75 watts per channel, and it
can generate a maximum SPL of 106 dB at
| meter at 1,000 Hz.

@ Laboratory Measurements. Splicing the
smoothed room-response curve 1o the close-
miked woofer curve resulted in a very flat
and smooth composite frequency response
over the larger part of the audio range. The
output between 150 and 600 Hz seemed to
depend more on speaker placement than is
usually the case, aithough that may have

been merely a reflection of the unusually
smooth response at higher frequencies. De-
pending on whether we installed the speaker
against a wall or on stands a few feet from a
wall, we observed variations of as much as
+5 dB in that frequency range. These are
really very minor modifications of a speak-
er’s response, and we mention them only be-
cause drawing an average between those ex-
tremes resulted in a composite frequency |
response within +2.5dB from 45 to 13,000 |
Hz, or +3.5 dB from 45 to 20,000 Hz.
There was a high-frequency peak of about
+6 dB at 16,000 Hz. In the bass, the re-
sponse maximum was at 90 Hz, and it fell
off to —4 dB at 30 Hz.

Quasi-anechoic measurements with our
INDAC FFT analysis system confirmed
the general shape of the speaker’s live-room
response curve, although it differed in detail
from the room measurements (not being af-
fected by the room boundaries). Ata l-me-
ter distance the response was within + 1 dB
from 200 to 5,000 Hz, dipping to a mini-
mum at 6,000 Hz and rising to +6 dB at
about 16,000 Hz.

The bass distortion of the DM 10 at a 1- '
watt input was under 2 per cent down to

(Continued on page 48) |

46

STEREO REVIEW



If all you want is everything...

1. The only cassette deck with
all Dolby Noise Reduction functions: Dolby B, Dolby C, Dolby

FM" and Dolby HX: 2. The only receiver with built-in dbx-/I; to

decode disc/tape, or encode for recording. 3. The only cassette deck with a
400-15,000Hz sweep tone oscillator and a fixed frequency oscillator; with

continuously variable record calibration and bias across the entire frequency
spectrum, visually displayed. This permits adjustment to lab test-bench standards for any
tape formulation. 4. The only cassette deck with a 4-kilobyte microprocessor controlling a
full range of Compucounter™ functions: 5. Tape length is automatically determined and
remaining time is digitally displayed. 6. Compucounter programming for auto-search, auto-
play, auto-rewind, and auto-repeat. 7.Receiver amplifier power output: 90 watts per channel rms
into 8 ohms. 100 watts per channel rms into 4 ohms; harmonic distortion: .02% 20-20,000 Hz.
8. A receiver with buult m synerglstlc timer dlsplay capable of c Nt ag the entire system: At
- ion. Or it turns on the
cassette deck and records FM or AM; X _ rough programming
sequences, human-engineered to makg L T e R . oving-coil head-amp
9. Microchips mterface the 3 - - gt tions. 10. Recording
studio console p3 - . pd level adjustments
for bass, midran T - a B controls. 11. Multi-
path mdncator fq - g v any function and
5 accommodate
lent relay input
brotect the ampli-
ng power output
trolled cassette
transport. 17. ency response:
25-21,000Hz. 19 g , e 75dB (Dolby C.)
digital/tuning : o g PR bmory preselect
23. Quartz s ; ; : . Tuner scanning

with auto-sto oop. 25. Total
recelver ampl 27. 24-segment

moving-coil ph
switching to totg
fier against DC
16. 3 head/dua

LED record i ain input output
jacks. 30. D 32. Loudness
equalization 6. Meter range
switch. 37. fitter. 44. Ferric
oxide, chro e slack take-up
45. Sendu

mplete remote
control cat hpe copy switch
Need we say more? The VRX 9500 receiver. The VCX 800 cassette deck. $1000 each, U.S. suggested list.

VECLor research

A new direction in sound technology.
©1981 by Vector Research. Inc., 20600 Nordhoff Street, Chatsworth, CA 91311

Available at these selected dealers across North America. US: Audio Warahouse, Custom Hi-Fi Discount Centers, The Federated Group, Great American Stereo Warehouse,
Hi-Fi Buys, Lindsey Ward, Schaak Electronics, Southern Hi-Fi, Tech Hi-Fi, wall to Walt Sound, World Radio. CANADA: ABC Color and Sound, American Hi-Fi, Big Bird Sound,
Custom Stereo Systems, Great Metropolitan Sound, Harold's Stereo. Independent Buyers. J& A Stereo Sound, Schneider Hi-Fi Center, Super Clef, Treble Clet

Check for the dealer nearest you, or call Vector Research collect at 213-996-1555

CIRCLE NO 38 ON READER SERVICE CARD
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about 75 Hz, rising to about 6 per cent at 40
Hz (measurements were made at the port
for frequencies under 80 Hz, which was the
effective acoustic crossover point between
the port and cone radiation). A power-input
increase to 10 watts resulted in higher but
still acceptable distortion readings of 1.5 to
5 per cent down to 70 Hz, but they rose very
rapidly at lower frequencies. The speaker
impedance was a minimum of S ohms be-
tween 7,000 and 10,000 Hz, but elsewhere
it never went below 7 ohms. lts sensitivity
was exactly as rated, with a measured SPL
of 87 dB at | meter when we drove it with
2.83 volts of midrange band-limited pink
noise.

® Comment. We compared the B&W
DMI10 extensively with our reference
speakers and with comparably priced book-
shelf systems. We also listened to them in
both wall and pedestal mounting locations.
What we heard was generally consistent

with what we had measured. The high-fre-
quency peak, since it affects only frequen-
cies well above the musical range, did not
color the sound detectably. The lower-mid-
range variations, which we had found to be
sensitive to both position and room, tended
to impart a slightly warm or full character
to the sound. This was clearly audible when
we compared the DM 10 to other speakers,
but it was not at all obvious when heard
alone. The bass was surprisingly strong and
clean, despite the low-frequency power lim-
itations evident in our distortion measure-
ments. One would hardly expect to use a
speaker of the size and cost of the DM 10 for
heavy-duty, high-level reproduction of deep
bass frequencies, so we do not see this as
any real limitation on its overall perform-
ance. At any listening level that most people
would reasonably use at home, it was com-
pletely clean.

In a highly competitive price bracket
such as this ($150-3$200), the differences

between speakers are not large. They are
nonetheless real, and each buyer must make
a decision based on personal preference if
he has one. To us, the sound of the DM 10
was easily the peer of that we heard from
any speaker anywhere near its price, and it
did remarkably well in comparison to some
costing many times as much. The small size
and weight of this speaker, which make it
practical for installations that could not ac-
commodate a larger “bookshell™ speaker,
could conceivably combine with its sonic
properties to make it the preferred choice in
many cases. Its distribution is somewhat
limited compared with that of some better-
known brands, but we would strongly rec-
ommend making the effort to hear the
B&W DM10 before buying any speaker in
its price range. It is unquestionably one of
the better speaker-system values in today’s
market. -Julian D. Hirsch

Circle 142 on reader service card

Empire ICS/400
Phono Cartridge

@ Empire 1CS/400 Phono Cartridge
@ Tracking Force: 0.75 to 2 grams
@ Price: $110

THE Empire 1CS/400 is an integrated
stereo cartridge designed to plug di-
rectly into the end of a tone arm having a
universal four-pin bayonet mount. It is a
physically redesigned version of the stand-
ard Empire 400TC cartridge, to which it is
electrically identical. However, an appreci-
able mass reduction has been achieved by
using a slim molded carbon-fiber shell and
eliminating the mounting hardware. The
ICS (Integrated Cartridge Series) version
has a total mass of only 9.7 grams, com-
pared to the 5.3 grams of the standard un-
mounted 400TC cartridge.

The ICS version is available in the other
cartridges of Empire’s Dynamic Interface
Series, whose wide range of stylus charac-
teristics make them usable in almost any
type of record player. All of them use a
three-magnet construction and have casily
replaceable stylus assemblies with integral,
hinged stylus guards. In the ICS format,
the cartridge overhang can be adjusted over
an 8-millimeter range and locked with a set
screw.

The Empire ICS/400 is designed tQ track
at forces between 0.75 and 2 grams, with
the recommended force being 1.25 grams.
The rated output at a 3.54-cm/sec refer-

ence groove velocity is 3.8 millivolts, and
the recommended load is 47,000 ohms in
parallel with 150 to 400 picofarads. The
stylus is a 0.2 x 0.7-mil diamond on a ta-
pered aluminum cantilever. Like the other
Empire cartridges, the 400TC carries ex-
ceptionally complete performance specifi-
cations, covering distortion, channel separa-
tion, and tracking ability, among other fac-
tors. The frequency-response specification
is 20 t0 20,000 Hz *+ 2 dB.

The low mass of the ICS/400 may make
it impossible to balance a massive tone arm
because of the large counterweight usually
furnished with such an arm. For such a
case, a small brass weight, designed to be
mounted on the bayonet plug, is furnished
with the cartridge.

® Laboratory Measurements. We tested
the Empire ICS/400 in the S-shaped tone
arm of an integrated record player. The
arm’s effective mass without a cartridge
was about 20 grams, and, as expected, it
could not be balanced without adding the
extra weight to the cartridge. Initially, the
frequency response of the cartridge was
measured with several values of load capac-
itance across the standard 47,000-ohm load
resistance. Capacitance values as low as 60
picofarads (pF) gave a rising high-end out-
put; this was flattened out nicely by using
300 pF. A 430-pF load gave the flattest re-

sponse up to 10,000 Hz, but it rolled off
above that frequency. We used 300 pF dur-
ing our subsequent testing and operation of
the cartridge.

The frequency response with the CBS
STR 100 test record was flat within + 1 dB
from 40 to 20,000 Hz. The channel levels,
which averaged 4.3 millivolts, were
matched within 0.5 dB. Channel separation
was better than 20 dB up to 5,000 Hz, fall-
ing smoothly to 12 10 15 dB at 20,000 Hz.
The 1,000-Hz square wave on the CBS
STR 112 record was reproduced with a sin-
gle cycle of ringing. The vertical stylus an-
gle was 24 degrees. The frequency response
and crosstalk characteristics of both chan-
nels were very closely matched.

Tracking distortion was measured with
the Shure TTR-102 and TTR-103 test rec-
ords. The intermodulation distortion (400
and 4,000 Hz) with the TTR-102 record
was about | per cent (probably the record
residual) up to a |17-cm/sec velocity, in-
creasing rapidly to 8 per cent at 20 cm/sec
and higher levels. With the maximum rated
force of 2 grams, the distortion was unaf-
fected up to 17 cm/sec but increased only
gradually at higher levels to 4 per cent at 27
cm/sec. Unless otherwise stated, we used
the 1.5-gram force throughout our tests of
the cartridge. The 10.8-kHz tone-burst dis-
tortion with the TTR-103 record increased

{Continued on page 50}
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CR-2010
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The Blaupunkt CR-2010. Richer, purer sound
than you ever thought possible in a moving vehicle.

A utosound is only as good as the equip-
\ ment it passes through. Which means
that, in the case of the Blaupunkt CR-2010,

the sound is exceptional.

The CR-2010 coddles and shapes
highs and lows into a sound as full-
bodied, as richly-textured, as any-
thing you’ll hear from a home
stereo.

4 Channel Amplifier

Blaupunkt increased the conven-
tional two channels to four, each
with a maximum output of 7.5 watts.
Even when hooked up to a front

The essential controls are fully illuminated.

end, two-speaker system, the
CR-2010’s crisp reproduction
will surprise you. Add two rear
speakers and the home stereo
effect is complete—sound that
surges to new heights of clarity

and richness while hold-
ing its delicate balance
through the magic of a
built-in front-to-rear
fader.

Holds Signal Longer
Drive away from the signal source
of your favorite stereo station and
what happens? Reception
breaks up into a barrage
of crackles and hisses. Not

as well as tape. A Sendust Alloy
tape head reproduces a fuller range
of recorded frequencies.

Hear the Full Blaupunkt Line
The CR-2010 retails for only
$396.00** and is the latest in a full
line of Blaupunkt AM/FM stereo
cassette radios priced from $290.00**

CR-2010 Features

with the CR-2010. Thanks

to the “Soft MPX" fea- |
ture your Blaupunkt
automatically shifts recep-
tion from stereo to mono
before the hissing sets in.

Higher Volume without
Distortion

The CR-2010 has a pre-amp output
jack that lets you bypass the built-in
amp and plug directly into a high
power amplifier. Yet the boost in
volume doesn’t come at the ex-
pense of distorted sound. And at
lower volume the clarity is actually
enhanced.

Of course, you get Dolby Noise
Reduction—but for FM reception

* 4 channel (4 x 7.5W)
* Autoreverse Cassette
¢ Sendust Alloy Tape Head
¢ Auto Hi-Cut Filter
* Dolby Noise Reduction Circuit
*Dolty is a regstered trademrark of Dolby Laboratories

* Soft Mute

* Soft MPX

¢ Night luminated
Controls |

Blaupunkts can be installed in vir-
tually any car, import or domestic.
For more information, write:
Robert Bosch Sales Corporation
2800 South 25th Avenue
Broadview, IL 60153

Robert Bosch Canada, Ltd.
Ontario, Canada

**Suggested U.S remlpnce T\e Blue Dol and Blaupunkt
are registered trademarks of Blaupunkt Werke GmbH

©BLAUPUNKT

©1982 Robert Bosch Sales Corporation
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In the graph at left, the upper curve represents the frequency re-
sponse of the cartridge. The distance {(measured in decibels) be-
tween it and the lower curve represents the separation between the
two channels (anything above 15 dB is adequate). The inset oscil-
loscope photo shows the cartridge’s response to a recorded
1,000-Hz square wave, which indicates resonances and overall fre-
quency response (see text). At right is the cartridge's response to
the intermodulation-distortion (IM) and 10.8-kHz tone-burst test
bands of the TTR-102 and TTR- 103 test records. These high veloc-
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PEAK VELOCITY IN CM/SEC OF TEST DISC

ities provide a severe test of a phono cartridge's performance. The
intermodulation-distortion (IM) readings for any given cartridge can
vary widely, depending on the particular IM test record used. The
actual distortion figure measured is not as important as the maxi-
mum recorded-signal groove velocity that the phono cartridge is
able to track before a sudden and radical increase in distortion
takes place. There are very few commercial phonograph discs that
embody musical audio signals whose average recorded groove ve-
locities are much higher than about 15 centimeters per second.

from 0.7 per cent at 15 cm/sec to 1.4 per
cent at 30 cm/sec.

In other tracking tests the cartridge was
able to play the very high-level 32-Hz tones
on one of our<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>