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PLAYING THE
DIGITAL SUPERDISCS: - ‘ =

Will you need more power? i
Belter speakers? 5

JOHN WILLIAMS ¢ ‘ IFALL $200 TURNTABLES HAVE
AND THE BOSTON POPS: = "1 THE SAME SPECS, HOW COME THE Pi-400
An American institution ) SOUNDS EETTER@

gets a new conductor

EQUIPMENT TEST REPORTS: i

Avid Model 110 Speaker System ,
Hitachi D-85S Cassette Deck i
Micro-Acoustics 3002 Phono Cartridge &
Optonica SX-9305 Power Amplifier i
Sound Concepts IR2100 Image Restoration Control [/

DISC SPECIALS: ¢
Paul Simen’s “One-Trick Pony” [ |
George Benson’s “Give Me the Night” |
Krystian Zimerman’s Brahms Sonatas f

Elly Ameling’s Schumann Liederkreis

And ... Chevy Chase, Al Stewart, Split Enz,
Charlie Daniels, Cecil McBee,

Mabel Mercer, Maria Callas’ Traviata,
Claudio Arrau’s Debussy
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PIONEER'S NEW STABLE HANGING ROTOR.
BY RAISING THE CENTER OF GRAVITY, WE LOWERED
THE RATE OF DISTORTION.

| External cabinet
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£ _Super-thin Stable Hanging Rotor DC motor :

PIONEER'S COAXIAL SUSPENSION SYSTEM.
IT VIRTUALLY ELIMINATES VIBRATION AND RUMBLE.

" THE PIONEER QUARTZ PHASE LOCK LOOP SYSTEM.
BY AUTOMATIC MONITORING, ROTATIONAL SPEED 1S KEPT
CONSTANT TO REDUCE WOW AND FLUTTER.

THE PIONER COMPUTER-DESIGNED HO-PRF ENCASEMENT.
BY SLIMMING DOWN THE SIZE, WE SLIMMED DOWN
ACOUSTIC RESONANCE.

PIONEER'S BEST-SOUNDING REASON OF ALL: THE PRICE.
UNDER $200.

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

The Pioneer P1-400, on the other
hand, has a Quartz PLL servo system
‘that keeps rotational speed at a con-
‘stant. And keeps the PL-400 unaffected
by temperature changes, voltage fluctu-
“ations and other powerline anomalies.

These features work to keep the
PL-400 sounding like-a much more ex-

_pensive turntable. But without our spe-
cially designed Coaxial Suspension sys-
tem, they wouldn't be nearly as effective.

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

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

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

W PIONEER®

We bring it back alive.

©1979 U S. Ploneer Electronics Corp , 85 Oxtord Drive, Moonachie, N.|. 07074
Marulacturer's suggested retall prices. Actual prices wiil be set by Indlvidual dealcrs,

CIRCLE NO. 65 ON READER SERVICE CARD

Today, most turntables in the same
price range look practically the same on
paper. But they don't sound at all alike in
your home.

Because equal specs don't neces-
sarily mean equal sound. In fact, specs
are just a measure of the distortion
caused by your turntable itself. They tell
nothing about how your machine pre-
vents distortion caused by your
environment.

Pioneer's new PL-400 turntable was
designed to also keep external interfer-
ence from coming between you and
great sound. ,

Much of the success of our new
PL-400 turntable revolves around our
all new “Stable Hanging Rotor! The
world's thinnest direct drive motor.

Unlike more massive conventional
motors, the motor in the PL-400 is so
thin, it allows the center of gravity to be
at the pivot point of the rotating mecha-
nism. So instead of the platter wobbling
like a top, the platter on the PL-400 acts
like a gyroscope to stabilize itself.

Although this technology is very dif-
ficult to understand, the result of it is
very easily appreciated. You no longer
are bothered by distortion caused by sty-
lus mistracking or speed deviations.
So you get just what's on your record.
Nothing added to it. And nothing taken
away.

But this super thin motor does more
than eliminate distortion. It also elimi-
nates any space wasting elements used
in conventional motors. And becauseit's
so much thinner than any other motor,
the cabinet around the PL-400 is also a

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

All these features on a turntable the
price of the PL-400 is unheard of. But
Pioneer didn't stop there. The PL-400
also has tull automatic controls. Includ-
ing automatic lead-in, viscous damped

_cueing, automatic return, and automatic
- repeat. An easy to read one-stripe strobe

that confirms platter speed accuracy. A
quick start mechanism that starts the
platter revolving as soon as the tonearm
begins to move. And more.

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

The Pioneer PL-400.

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

Many turntables in this price range
are direct drive. Some of them offer DC
motors. Some of them have servo mo-
tors aimed at eliminating drift caused by
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] your system
to any room.
Some rooms are acoustically
“dead” due to thick carpeting and
tons of overstuffed furniture. Some
are acoustically “live’ because of
tile floors and hardwood paneling.
Either environment will murder
your music by altering the sound
you hear by 6 decibels or more.
Ordinary broadband bass and tre-
ble controls can't compensate for
these imbalances because they al-
ter far too much of the audio spec-
trum. But the Realistic wide-range
equalizer, with 10 narrow bands
and 10 controls for each channel,
gives you total command from 31
to 16,000 Hz. You can add to or
subtract from the music by up to 12
dB for a complete, creative control
range of 24 dB.

2. Improves records,
tapes, FM.

Remove annoying record
scratches from old LPs and 78s
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- without removing the music.
reduce the audio level at 8 and 16 -
kHz. Rumble is eliminated with
the 31 and 62 Hz controls but the
bass remains intact. Substandard
audio from careless radio stations
can be cleaned up by a little
re-equalization on your patt.

3. Improves your speakers.

Moving a speaker 6" out from a
wall can degrade bass response by
8 to 10 dB. But sometimes you
have to. This equalizer restores the
lost performance. And you can en-
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han ound of the-
ers ever: when theyTte p
placed. Electronic equalization is
the only way you can extend the
response of a speaker.

4. Makes you a

recording pro.
Now you can record professional-
sounding tapes without profession-
ally priced equipment. Using a
3-head deck, you can monitor off
the tape and adjust the equalizer for
the results you want.

5. Low priced.

The efficiencies of engineering and
manufacturing this equalizer in our
own factery help us to price it lower
than any 10-band design of com-
parable features and quality that we
know of. Yet it adds value, versatil-
ity and enjoyment to your stereo
system, no matter what you paid
for it! Can you afford not to own
this equalizer? Come in and let us
demonstrate a little “audio magic'’

Our Innovative *179.95* Audio Upgrader

Does It All!

Radio fhaek

THE NATIONWIDE SUPERMARKET OF SOUND

*Retail price may vary at individual stores and deaters
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DISCHASIHIER

Record Care, Part 1:
Aqueous Cleaning vs. Organic Solvents

Electron microscopy (Figure 1) shows the principal In some record care products, organic solvents are
cause of record wear: small particles of microdust, used rather than water Organic solvents such as
deposited from the air by gravity, are ground along ozone-gobbling chlorofluorocarbons, petroleum
the record groove by the stylus. Surface noise goes distillates (hexane, heptane) and alcohol
up. Sound quality goes down. concentrates are indeed speedy extractors and

delivery solvents. They evaporate fast. Some
organic solvents can dissolve vinyl stabilizers,
Organic solvents may leave a “slick” looking record
by treating the disc with other compounds carried
in the solvent mix. In doing so, record
contarnination may also be dried back onto the
disc in a nice even layer. Dust is often “held” to the
record surface by “treatment’

;"Rg rord etcheé by du

Record cleaned with D4 System

Figure 3
Electron micrograph (Figure 3) shows a record
cleaned with the Discwasher D4 System. High
technology record care leaves only a clean surface.

Drop of D4 Fluid on record

o Figure 2
Figure 2 shows a drop of the aqueous Discwasher
D4 Fluid, literally lifting dust and contamination
out of record grooves. The extraordinarily complex
D4 Fluid uses water pure enough for kidney
dialysis, along with eleven chemically engineered
additives that still results in lower dry-weight
residue than most tap water. This formula is
amazingly high in cleaning activity, uniquely safe
for vinyl and vinyl additives, and preferentially

: ®
“carries” contamination into the new Discwasher ’§CWQS§§ @ﬁﬂ

D4 d PRODUCTS TO CARE FOR YOUR MUSIC
pa : CIRCLE NO. 20 ON READER SERVICE CARD Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201




Edited by William Livingstone

@ TEXACO'S FORTY-FIRST YEAR OF OPERA

- matineé broadcasts on Saturdays will
‘begin on December 6 even though the
Metropolitan Opera's 1980-1981 season
has been canceled following breakdown
of contract negotiations between the
Met orchestra's union and management.
If performances at the Met have not
resumed by December, Texaco intends to
broadcast commercial recordings of the
operas originally scheduled. The
intermission features, including the
Opera Quiz, will be produced as usual
by Geraldine Souvaine.

@ FOUR BRITISH CONDUCTORS WERE HONORED
on commemorative stamps issued by the
British Post Office on September 10.
They were Sir Henry Wood, Sir Thomas
Beecham, Sir Malcolm Sargent, and Sir
John Barbirolli. The stamps will be
available at most dealers for about a
year. For more information write the
BPO's North American distributor,
StanGib Ltd., 601 Franklin Avenue,
Garden City, N.Y. 11530.

® GOLD IN THEM THAR VIDEOCASSETTES!
At the Vidcom Conference in Cannes,
Andre Blay, president of Magnetic
Video Corp., said that his company's
videocassette of the movie musical All
That Jazz became a $l-million seller
on the day it was released, marking
the coming of age of the home video
industry and its reaching mass-market
status. All That Jazz 1s expected to
bring Magnetic Video its eighth gold
videocassette award from ITA, the
International Tape Association, which
gave its first awards this year.

8 THE NEW SET OF MOZART'S MAGIC FLUTE
reviewed in the Best of the Month
section last month carries a bonus not
mentioned in the review. It is a
12-inch, 45-rpm disc which contains
conductor Herbert von Karajan's mono
recording of the Magic Flute Overture
from 1938 back-to-back with his new
recording of the piece made for this
digitally mastered set on Deutsche
Grammophon. The bonus record 1is a
limited edition included at no extra
cost in the first American pressing
order from Germany.

® MUSICIANS AT THE BAR. A libel suit
against singer/songwriter JANIS IAN
was dismissed in N.Y. State Supreme
Court. In a newspaper interview Ian
had said PHOEBE SNOW's "manager and
record company had screwed her all at
once.'" Soul singer WILSON PICKETT is
being sued for $200,000 by an arranger
who alleges Pickett assaulted him with
a shotgun; jazz legend MILES DAVIS is
being sued for $500,000 by a musician
who alleges Davis assaulted him with

a chair; and RSO Records honcho ROBERT
STIGWOOD is being sued by his main
breadwinners, the BEE GEES, for a cool
$136,000,000.

& 10-DB IMPROVEMENT IN NOISE REDUCTION
at high frequencies is claimed for the
newly launched Dolby-C system, compared
with the Dolby-B circultry now in use.
The new compatible system provides
noise reduction up to 20 dB, and tapes
made with the Dolby-C system, 1if

played through a Dolby-B-type decoder,
would sound much like Dolby-B tapes
played without decoding.

® LEONTYNE PRICE AND LEONARD BERNSTEIN,
soprano and composer/conductor, are
among this year's recipients of the
Kennedy Center Honors presented every
December to five Americans who have
made significant contributions to the
nation's culture in the performing
arts. The other 1980 honorees are the
actor James Cagney, the choreographer
Agnes de Mille, and the actress Lynn
Fontanne. The gala performance in
honor of this year's recipients will
be telecast by CBS on December 7.

@ dbx NOISE REDUCTION WILL APPEAR 1in
two new Technics cassette decks as a
result of an agreement reached between
the two companies. As a bonus, the

dbx circuits will also function as a
decoder for dbx-encoded discs when the
deck is included in a record-playing
system. Recently introduced cassette
recorders from Teac and Marantz also
feature dbx circuits, but the decks

to come from Technics will be the
first to offer dkx noise reduction for
less than $500 retail and the first to
include dbx disc-playback capability.

TRy, | December 1980 oSk O 1 T T T



NECESSARY NOISE

SAAC NEWTON warned us: to every action
there is an equal and opposite reaction.

It was therefore only a matter of time be-
fore reactionaries got around to responding
negatively to the arrival of the first digital
recordings on the family turntable. Though
very few people have yet heard true digital
sound (digitally recorded tapes reproduced
through a digital decoder without any adul-
terating analog processes), there are those
who are prepared to damn the whole tech-
nology out of hand as being unpleasantly
sterile, unmusical, and even *“‘unnatural” af-
ter hearing only a few digital/analog discs.
They can tell the difference blindfolded,
they say, and to hell with it. And they can,
too—which is precisely the point. Digital
recordings (even when they are not digitally
reproduced) do sound different—brighter,

cleaner, airier—because of their greater dy-
namic range, higher signal-to-noise ratio,
and flatter frequency response.

Some of this anti-digital sentiment is
very likely traceable to that little bit of bug-
gy-whip conservatism we all have within
us—the old and familiar is more comforta-
ble because it makes fewer demands on us.
And so there are also those who insist that
mono is better than stereo, who believe that
if God had wanted us to hear quadraphoni-
cally he would have given us four ears.

In addition to natural conservatism, there
is doubtless more than a little desire on the
part of at least some of these digital critics
either to demonstrate a superior degree of
technical sophistication or to lay claim to a
hearing acuity that would do credit to a bat.
Some even claim to ““hear” the over-40,000-

Hz sampling rate of digital recording pro-
cesses, if not yet the even greater ‘“‘sam-
pling” rate of electromagnetic tape (an
analog tape does not record a continuous
signal at all, merely the tiny bits of it that
are embodied in the minute “magnets” of
the oxide particies).

But isn’t there perhaps something solid to
the objections nonetheless, something hav-
ing to do with the charge that digital sound
is “‘unnatural”? Even though the human
hearing apparatus is in a sense the model
for the technological processes involved (an
analog affair right up to the labyrinth of the
inner ear, audio signals turn ““digital” at the
auditory nerve, neural pulses being all the
brain wants to know about sound), there is
nothing “natural” about any of our means
of sound reproduction. But what the nay-
sayers may really be trying to tell us is that
they miss the noise, that they are experienc-
ing the kind of disorientation that comes
from sense deprivation. Have some of us be-
come so habituated to the noise and distor-
tion content in ordinary recorded music that
we now find it musically necessary? (For
my part, I find most “electronic” music un-
listenable because of its essentially unmusi-
cal, antiseptic sound quality, and I am
struck by the fact that rock musicians find
it necessary to “‘dirty-up’’ the sound of their
electronic instruments with add-on gadgets
that are no more than noise makers.)

Perhaps we’re going to need a period of
aesthetic readjustment, a gradual repro-
gramming that will teach us to appreciate
the black-velvet background silence digital
recording and reproduction are capable of.
Surely we can then add what Acoustic Re-
search’s Bob Berkovitz calls “the ambient
noise of civilization™ for ourselves, the hum
of the fridge, the whistle 'round the eaves,
and the buzz of traffic substituting for the
comforting susurrus of tape hiss and disc-
surface noise. ]
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Tape Guide

Professional-l.

The one tape

that stands up when
you crank it up.

Premium ferTic oxide tapes have more head-
room which aliows higher maximum recording
levels (MRL). Among
all premium ferric
oxides PROI has the
best MRL for loud
recordings. Uniform
maghemite parti-
cles provide in-
creased headroom
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Professional-Il.

The world’s quietest
lape puts noithing
between you

and your music.

professional-Il
<hrome/high (CrO,) position

High bias tapes consistenily provide wider
Ir'nquency response and less tape noise (hiss
or background noise)

= 422.«:»; than any cthertape typs.
d,g.% Among premium high

/ biastapesPRO Il is in

e ek Rt Wl aclass by #selt. It isthe

ﬁ;‘é“éiﬁﬁ“;‘;};“g,,‘};’,‘;‘“ second generation chro-

e mium dioxide tape with
superb frequency resporise

forvery accurate
and loud recordings
with virtually no distortion. In the fundamen-
tal music remge (20Hz-5kHz) PRO Icanbe
recorded louder and

Grealer headioom aliows more Alsios-
tlon-freo tecording.

Formic Oxide, i Ringe
r I I driven harderthan
B even high biastapes.
RN - PRO Listhe interna-
o e .. tionally accepted ref-
i , %—\ﬁ" erence tape. whose
T N bias point is specifi-
D Bx & v;&”lhn D ;:}ixlly matched to
i e Type I/normal/
PROLis dosigned 1o compatiblo with ferric position on
decksthan anyathe: ferctape. today’s high quatity
cassette decks.

gtve ihis tape supenor

and outstonding sensitivity in the critical
(10kHz-20kHz} high frequency range. It alsc:
has the lowest background noise of any other
competitive tape available today.
PRONlwilicapture - | | HSs
the many subtle .,

harmonics ofthe =4
mostdemanding -
recordings and :z
play themback y
withthe reality and -s
Eesenceotalive
performance. PRO o L
Ilisthe tape forthe PRO nhasmeb'ﬂ high Tequency sensl-
Ty’pe H/C grome/ L:;ymu;\gg::?g;tebackmound noiseof
High bias position that comes closest to Metal
tape pertcrmance for halttheprice.

Professional-IIl.

he only cartape
 that eliminates
the car.

Ferrichrome tapes
comgcine the benefits of
chrornium dioxide and
ferric oxide tapes for
superior pertormance
_ incorstereos. The too
layeris pure chromium
dicxide for unsur
passed highsand low
background noise. The
boitom layer is ferric oxide for superior lows
and great middie frequencies. And it glso
o gives you higher recording levels,
= -uae SO youget clearer, louder piay-
] back without cranking up.
feconswime  yOUrvolume contrelto
% compensate. PRO 11l isthe.
| idealtape forcar stereo
wonaes e SYStems and performs
just as well inthe home
mutocst  onthe Type [ll/terri-
chrome position.

dith
for*axa bright" picybacik In ear
steTeo systems

120
<X,

WOk 7 sk 8k l&k Mx
PRO Il provides & highar maxdmum

to owen.zcme road and cor

OF A LIFETIME
RN G

"‘«‘-1 “Thas guarantee of a Idfetime.”
. AllBASFiape cassetiascome with alifetime guaran-

GU ARAN TE tee that covers everything. Should any BASF cassette
evel tail—tor any re:son --sirnply return it to BASF for

afree replacement.

Patented " Jam-Proot” Security Mechanism (SM)*
All BASF tape cassettes come with our exclusive
SVI —Security Mechanism. Two precision arms
actually "guide” the tape inasmooth. exactand -
condstenttrack so that winding is always even, no
m:xue: how oner the cassetts is played. SM putsan

BASF

Crosby Drlve Bedford, Massachusetts 01730
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Imagine you could sit down
in front of your TV set ar.d see
virtually anv.movie or cancert
you wanted to see when vou
wanted to see it.

Imagine vou could actaally
see and hear concerts on vour
TV in stereo. The best stereo
you've ever heard. Or cut to
vour favorite scene in a rovie
at will. Or study sports in
slow motion. even one frare .
at a time. Imagine a machine
that could teach vour

“children at their own rate.

You now have just an:
idea of Pioneer LaserDise.
A remarkable innovaticn
that puts both picture and
sound on a record. And
plays them both by means
of a laser beam onto vouir .
TV-and through your hi-fi. §

( The plaver hooks up to vour TV
with just one wire. And when it’s
not in use, your TV plays the
way it normallv plays.)

The laser picture quality is
exceptional. As good as the best
broadcast reception you've ever
seen. And laser sound is better
than the best conventicnal audio
recordings you've ever heard.
And since nothing touches tke
disc but a laser beamn, the disc
never wears out. The quality

N is forever.

For all it does,
surprisingly. the
suggested retail
price of the plaver
is only $749™ (just
$50 more with
remote control).
And you can own
a disc of a great

movie or concert forever for
the cost of taking vour family
to the movies. ;

There are a few hundred
different discs to choose trom
right new. And ore and more
are coming out every day.
Someday, virtually anvthing
that entertains anvone will be
on the disc.

Nothing we say here will
fully prepare you for the mag-c
of Pioneer LaserDisc. You sim-
ply have to see it.

- For a personal demonstration
from the dealer nearest vou
call us at 800-621-5199 toll free.

(In Hlincis 800-972-5853.)

WPIONEER®
CIRCLE NQ. €5 ON READER SERVICE CARD

*Sugpested retail price, actual price set by desler.
@ 1980 U.S. Pioneer Etectronics Corp.
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Digitally mastered and audio-
phile recordings have added
an exciting new dimension to
the state of the audio art.
Sonus cartridges are excep-
tionally well-suited to realize
the full sonic potential of
these new recording tech-
niques.

This is especially true of the
new Sonus Dimension 5. Its
unique phase-coherent, inte-
grated, stylus construction
enhances still further the
exceptional purity and integ-
rity of reproduction found
throughout the Sonus range
of high compliance cartridges.

We believe upgrading your
system by replacing your
present cartridge with a
Sonus will provide the great-
est improvement in sound
quality per dollar.

The finer your records the
greater the difference a Sonus
will make.

M
Sonic Research, Inc , 27 Sugar Hollow Rd.
Danbury, CT 06810 (203) 792-8822
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Carly Simon

® STEREO REVIEW'S critics have always re-
viewed contemporary music with indisputa-
ble precision and an admirable honesty. In
the October issue, Peter Reilly character-
izes the talent and music of Carly Simon to
perfection. I am a diehard Simon listener,
not because of all the hype that surrounds
her as a rock star but because she has af-
fected my life with her philosophy. Whether
she is singing of the end of the world or the
birth of a baby, each lyric is crammed with
verbalized emotion and incisive insight.
DONNA HARKOWSKY
Jersey City, N.J.

Fairbanks Talked

@® [ was interested to read William Ander-
son’s statement in October’s “Speaking of
Music” that, according to the TV documen-
tary Hollywood, Douglas Fairbanks Sr. re-
fused to “go audio” when the talkies ar-
rived. Several months ago I forced myself to
wake up for a 3:55 a.m. broadcast of the
1930 film Reaching for the Moon. My rea-
son for this nocturnal vigil was that Bing
Crosby was listed as a member of the cast,
and | hoped to get a tape recording of him
crooning Irving Berlin’s haunting title song.
The star of the film (a rather silly Love-
boat-style shipboard romance) was Douglas
Fairbanks Sr. He was his usual breezy,
brash, macho self—and in good voice toc
playing a dynamic young executive. Bing,
however, was disappointingly limited to a
peppy performance of the film’s only song,
which described a new dance the name of
which I’ve forgotten. If he sang Reaching
Sfor the Moon it was regrettably excised.
RALPH BANNIGAN
Springfield, Mo.

Guess someone made old Doug an offer he
couldn’t refuse.

Clare Fischer

@ It’s true that the notes for the Discovery
album “Duality” by the Clare Fischer Big
Band are vague about when it was recorded
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and why it took so long to be released, and
Chris Albertson was right to be puzzled (in
his October review). It was definitely re-
corded in 1966, not 1969; I attended both
sessions and have had copies of the masters
for my own enjoyment since then. As I re-
call, Albert Marx, the owner of Discovery,
recorded them for John Hammond of Co-
lumbia. They were all ready to be released
when there was a sudden policy change at
Columbia. Everyone who knew about the
sessions was bitter about the decision not to
release. The tracks of piano with orchestra
were superbly recorded and were some of
Fischer’s best piano work to that time; the
organ-and-orchestra tracks were poorly re-
corded, with swimmy organ sound and weak
bass, but they still contain some nice voic-
ings and have Fischer on valve trombone.
JOHN WILLIAM HARDY

Gainesville, Fla.

Albert Collins

® After reading Joel Vance’s October re-
view of Albert Collins’ “Frostbite,” |
bought the album unheard. Collins is noth-
ing short of incredible! It looks like we final-
ly have a blues/pop artist who can take over
where Jimi Hendrix left off.
DouGgrLas W. CALDWELL
Seaside, Ore.

Hirsch for President

@® Julian Hirsch says (in “Technical
Talk,” September) that hi-fi is getting bet-
ter. When are we grateful audio nuts going
to let him know that ke is surely one of the
causes? Could we run him for President, do
you think? Or something?

Julian dropped the remark in the article
that he has been in the audio-measurement
game for twenty-six years. [ bought my first
hi-fi rig in 1953 because of a funny little
privately printed non-magazine that he and
his buddy Gladden Houck published from
some crazy place in New Jersey that I never
heard of. The rig was a Radiocraftsmen
tuner, preamp, and amp, with a Collaro
turntable and a beautiful Brociner corner

(Continued on page 12)

STEREO REVIEW




RE SYSTEM. T
CTION=-ALL IN ON

Finally there’s a way to give
vour records the kind of care
and protection that hasn't
been possible until now...a
way to insure a long life of
true sound.
The System.

The Scotch Record Care
System combines new Sound
Life™ fluid with a unique
dispensing applicator. To use,
simply depress the supply
container and Sound Life
fluid is fed automatically to
the pad. That's all there is to
it. It’s quick, easv and simple.
No guesswork about how
much fluid you need or how
to apply it correctly: Just place
the applicator on vour
turntable spindle, revolve it
and the record is cleaned.

Super-wetting action

deep-cleans grooves.

Discuasher D3® solution (left)
bedads up on the grooves. Sound
Life (right) with super-wetting
action deep-cleans grooves.

If vour present cleaning
solution beads up on the
record surface, it may not
be getting the job done.
Scotch Sound Life spreads
onto the disc surface evenly—
safely penetrating grooves to
remove micro-dust and
fingerprints. Sound Life
leaves the record with
a brilliant look, as brilliant as
the sound is clean and true.

As it cleans,

it wipes out static.
Even though your record
surface is clean, it’s generally
the electrostatic chargs
that gets it dirty again. An
anti-static gun is
just a temporary
treatment.

One application
of Sound Life re-
duces the residual
charge to near zero.
And it prevents
static from returning
no matter how often
the record is played.

CIRCLE ND. 36 ON READER SERVICE CARD

(Left) Styrofoam beads are
attracted 1o static charge left on
record after cleaning with
Discwasher D3%

Same record (right) after one
treatment with new Sound Life
Sfluid.

Friction reduction’s a plus.
The same application of
Sound Life that super-cleans
and removes static can
reduce stylus drag up to 15%.

And with your sensitive stylus
that can mean less wear and
improved record life.

Better stereo

performance.
To get all the true, pure
sound you expect from your
stereo, you need records that
are 1ruly clean, and protected
from static and friction. Only
the Scotch Record Care
System gives you all three in
one application. Ask to see a
demonstration at your record
or stere0 store right now.

All of the tech data we've
used to back up these
statements is available free.
Write to Magnetic A/V
Products Division, 3M
Company, 3M Center, St. Paul,
MN 55101. Ask for report C-242.

SCOTCH
RECORD CARE SYSTEM,

THE TRUTH COMES QUL



horn. What a revelation in sound! How
grateful I was to this strange man with his
figures, graphs, and opinions.

[ have never stopped being grateful, and I
am especially grateful right now because [
have again renewed my rig. My ADS-10
Digital Time Delay system (he tested it in
the April 1979 issue) did not really feed
very well into the receiver I had (between
preamp and amp). So [ bought the receiver
he reported on favorably in the September
issue, the Onkyo TX5000. Not only does
the ADS fit in better, but the receiver is
clearly superior to the last one I bought on
his advice in 1974. It was excellent in its
day; no complaints from me.

The new turntable he steered me to last

December with a cartridge built in by the
manufacturer is a honey, a real gain for
bumble-fingered me (the Dual with the Or-
tofon 55E cartridge in place). My main
speakers for the listening area are ones Ju-
lian tested in 1973 (Design Acoustics D-6).
Those I won’t give up.

So, I have a remarkable sound system,
not only reproducing marvelously the new
digital and direct-to-disc records, but also
my ‘“‘oldies.” One can only marvel at the
new ambient sound coming from a lovely
old but “dry” recording such as the Stein-
berg/Millstein concert of works by Dvofak
and Glazounov (Capitol P8382, 1950s
mono). Yes, Julian, the equipment is get-
ting better. And when you direct us toward

ST6001 AM-FM

® 14 of your favorite FM and AM
stations can be easily pre-set
through the Microcomputer
System ® Exclusive Memory-
Retention circuits provide years of
program storage, without any
external power required ® Three-
Way Automatic Scanning/Tuning
selection ® 5-digit Read-Out, for
all present and future station
spacing requirements @ Variable
Output Control matches level to
other signal-source leveis ®19”
Rack-Mount panel, EIA standard
hole-spacing ® Walnut veneer
hardwood end panels inciuded

* VARIABLE CARTRIDGE LOADING 50 to 800 PF. e
Variable 47k/100 ohm Phono Impedance o INPUTS for
MOST MOVING COIL Cartridges  Four Mono Phono
Preamplifiers e +20 dB phono Level Adjustment e
Two External Processing Loops e Three-way Tape Dub-
bing e Two Amplified Headphone Outputs e Front
Panel Tape Inputs & Outputs « PHONO S/N: —97dB e
THD 0.01% e 3 Preamplifier models, from $399.

{7 TR
ot ) Ei
ot

o TR

® Real-Time Frequency Anatyzer
Test Record ® Computone-Chart
Memory System @ Two Zero-Gain
controls @ EQ Tape Record ® Tape
Monitor ® EQ defeat ® +16/12dB
octave gain ®S/N-105d8 @ THD
0.01% ® Cabinet included

The new CLASS 'H

also available in silver

ALIZERS, TUNER
PREAMP-EQUALIZERS
CLASS ““H’’ AMPLIFIERS

ANALOG logic Vari-Portional®
circuit o AUT0-CROWBAR protection circuit o Input
level controls e Adjustable range meters o Main and
remote speaker selection » Clipping indicators e 250
watts RMS minimum p/c 20-20KHz @ 8 ohms e Less
than 0.1% THD e T..M. BETTER THAN 0.02% =

mﬁn{ﬂews
IR s
mamenew FM-AM TUNER

FREE! 16-page Full-Color Brochure

Includes TEST REPORTS, comple:e specifications. Class ‘‘H'* amplifier
REPORT, EQ COMPARISON CHART, and the ‘‘WHYS & HOWS’" of equalize-
tion—an easy-to-understand explanation of the refationship of acoustics to
your environment. Aiso contains many unique IDEAS on *‘How the Sound-
craftsmen Equalizer can measuradly enhance your listening pleasures.”

3 8|} ' How typical room problems can be eliminated by Equalization.” And a
i 3 10-POINT **DO-IT-YOURSELF’ EQ evaluation checklist so you can FIND OUT
FOR YOURSELF WHAT EQ CAN DD FOR YOU!
SEND $6.00 FOR EQUALIZER-EVALUATION KIT: 1-127 LP TEST REGORD.
1SET OF COMPUTONE CHARTS, 1 COMPARISON CONNECTION,
= {1 INSTRUCTION FOLDER.
SOUNDCRAFTSMEN INC., 2200 So. Ritchey. Santa Ana, CA 92705 (714) 856-6193 « CANADA: E. S, Gould, Montreol, Quebec H4T 15,
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equipment that does not necessitate dis-
carding one’s “oldies,” whether Millstein or
the Mills Brothers, you truly are perform-
ing a public service.

Stay well, Julian Hirsch! I'd send you a
loud plaid shirt, but your pictures in STER-
EO REVIEW indicate that you already have a
goodly supply. You have been a continuing
educator for me for twenty-six years.

ROBERT N. ForD
Punta Gorda, Fla.

André Previn

@ My students and I read William Living-
stone’s “portrait” of André Previn (Septem-
ber) with enthusiasm, but we were some-
what disappointed. So much was left unsaid
about this other claim to fame of the “City
of Champions.” André Previn is the reason
for the Pittsburgh area’s packed concert
halls and ever-growing demand for record-
ings of classical music. In appearances all
over Southwestern Pennsylvania, he has
made symphonic music interesting to the
younger generation through his stylish ap-
proach and vital personality.
RUTH VANCE
Frazier Junior High School
Perryopolis, Pa.

Disappearing Disco

® Why on earth (or elsewhere) has STER-
EO REVIEW eliminated disco reviews? It was
bad enough that the reviews were usually a
month late, but they were something.
Granted, less disco is being recorded today,
but a few 12-inch singles are still released. I
know all the supposed reasons for disco’s
decline, starting with the higher cost of rec-
ord vinyl, which raises the prices of discs,
which reduces sales, which leads to radio
stations’ changing formats, which reduces
sales further, which reduces production,
which .. ..
A.J. AGUILERA
Miami, Fla.

Pop Music Editor Paulette Weiss replies:
We have not stopped reviewing disco; we
have rather incorporated disco reviews into
the main body of the pop section so as to
reflect disco’s absorption into mainstream
popular music. Less “pure” disco is re-
corded today, and most of what is is slotted
between rock or r-&-b cuts on' the albums
of former boogie queens. We also plead in-
nocent to ‘“late.”’ The problem here is what
is known in publishing as “lead time"’: this
is the December issue, and you are proba-
bly reading it in mid November—but I am
writing these lines in late September. It
simply takes that long to print and distrib-
ute 540,000 copies of STEREO REVIEW each
month. As for disco’s decline, no music
lasts forever, but traditional disco is still
booming in Europe, so there are import
discs to fill the American gap, if any.

Correction

® The price shown for the Omnisonix 801
Omnisonic Imager in the advertisement on
page 85 of the November issue was in error.
The correct price is $199.

STEREO REVIEW
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flew Products otc:t audio equipment and accessories

Shure Brothers’
Cartridge /Headshell
Combination

O The Shure M97HE-AH integrated car-
tridge/headshell has a universal four-pin
bayonet connector for installation in many
turntables and tone arms. Claimed advan-
tages for the combination include easier in-
stallation, elimination of spurious reso-
nances from insecure cartridge mountings,
and a reduction in weight of 4 to 6 grams
compared to combinations of other car-
tridges and separate headshells. The unit is
supplied with a special alignment system
which includes an overhang gauge and an
alignment-pin stylus substitute that is said
to allow precise overhang adjustment for
minimum lateral tracking error without risk
of damage to the actual playback stylus.
The cartridge has a nude-mounted hyperel-
liptical stylus, a Dynamic Stabilizer brush,
and a Side-Guard feature to protect against
stylus damage caused by cartridge mishan-
dling. Tracking-force range is % to 14z
grams. Price: $120.
Circle 120 on reader service card

Kenwood Receiver
Has Low Crossover
Distortion

[0 Kenwood’s Model KR-770 receiver uses
a Zero-Switching output circuit which, by
means of high-speed transistors, dynamic
biasing, and wave-shaping circuitry, is said
to provide thermal stability while eliminat-
ing crossover distortion. The amplifier sec-
tion is rated to deliver 80 watts per channel
with less than 0.02 per cent total harmonic
distortion. Phono RIAA equalization is
from 20 to 20,000 Hz +0.3 dB. An infra-
sonic filter cuts off at 18 Hz with a 6-dB-
per-octave slope. There are separate bass,
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midrange, and treble controls, with variable
turnover frequencies for bass and treble.
The receiver has connections and switching
for two pairs of speakers and two tape
decks. A microphone can be mixed into the
main signal.

The digital quartz-synthesizing tuner
section has auto-scan servo-locked tuning, a
digital frequency display, plus six AM and
six FM station presets. The digital memory
is protected by a lithium battery. Switching
is available for wide or narrow i.f. band-
width and for 25-microsecond FM de-em-
phasis. Mono FM sensitivity is given as 1.7
microvolts (uV). Stereo 50-dB-quieting sen-
sitivity is 35 uV. Stereo FM signal-to-noise
ratio is 70 dB with a 65-dBf input signal.
Total harmonic distortion for stereo FM is
0.1 per cent at 1,000 Hz. Capture ratio is
given as 1 dB; image rejection, 80 dB; spu-
rious response, 90 dB; AM suppression, 55
dB; and stereo separation at 1,000 Hz, 50
dB. The AM section has an 18-uV usable
sensitivity and a 50-dB signal-to-noise ratio.
Dimensions are 21 x 5% x 1438 inches.
Weight is 2612 pounds. Price: $679.

Circle 121 on reader service card

Belt Drive on New
Philips Turntable

T Philips’ F7213 two-speed, semi-automat-
ic turntable has direct-control speed moni-
toring, a platter-mounted tachometer sup-
plying a speed-correction signal. Wow and
flutter is specified as less than 0.05 per cent
(weighted rms). Measured rumble (DIN B)
is given as better than — 65 dB. The straight
tone arm has an effective length of 8.46
inches and an effective moving mass of about
16 grams. The headshell is detachable, and
thestylus-forcerangeis from0.75t0 3 grams.
The silver-color base includes a stylus-force
gauge. Other features include a shock-resis-
tant, free-floating subchassis for platter and
tone arm, a hydraulically damped cueing
control, automatic tone-arm lift and return
functions, a reject control, antiskating com-
pensation, and a tinted dust cover with
spring-loaded friction hinges. Dimensions
are 17% x 512 x 1414 inches. Price: $170.
Circle 122 on reader service card

Versatile Controls in
MXR Preamp

O MXR’s System Preamp offers the home
stereo enthusiast some control capabilities
previously available only to recording engi-
neers using sophisticated mixing consoles.
The unit lets the user route two independent
signal sources simultaneously to a monitor,
tape output, or power amp and speakers. A
mixing control blends the two signals and
permits fading from one to the other. An
instrument input permits the amplification
and blending of electronic instruments and
microphones. Features include two tape-
monitor loops, two signal-processor loops, a
switchable infrasonic filter, and switchable
main-channel gain. A headphone output
will drive low- and high-impedance phones.
Specifications include total harmonic dis-
tortion of less than 0.005 per cent, phono
frequency response of 20 to 20,000 Hz
+0.25 dB, and infrasonic filter response of
—29 dB at 5 Hz. Dimensions are 312 x 19 x
6 inches. Price: $460.
Circle 123 on reader service card

Electro-Voice Disco
Speaker System

O To optimize the distribution of sound
over a dance floor, a speaker system from
Electro-Voice comes in three separately
mountable parts: the LF118 subwoofer, the
HF12-3 high-frequency speaker module
(shown), and the XEQ-1A electronic cross-
over/equalizer. The HF12-3 has an EVM
12L woofer, a VMR midrange speaker, and
an ST350A tweeter. The unit’s dispersion,
given as a constant 120 degrees over the en-
tire frequency range, is said to ensure that

{Continued on page 16}
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The guide roller and spindle
pin are the turning pointin a TDK
cassette. It's there the tape takes
on a sudden surge of tension.
The winding angle changes sharp-
ly to 75°, causing great stress.
Thesslightestimperfection, evena
microscopicspeck, will causeseri-
ous output fluctuations in sound.

TDK engineers begani by
analyzing
existing
-, molding
techniques.
They knew
| many manu-
facturers
~used alow

cost, inferior
split-die process. This turned out
rollers with seams, which disturb
tape travel. Spindle pins were no
better. Merely convenient mold
extensions with pullout tapers
which allowed rollers to slip up,
wear out and wrench the tape off
the track.

Part Five, the TDK guide roller,
is flared and absolutely seamless.
Made from a low-friction precision

TDK guide roller and
spindle pin in cassette.

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

molded plasti s created in one
piece through an expensive
forced-injection mold tecknique.
Its flared edges provide perfect
tape guidance while its six spokes
maintain rigidity and perfect cir-
cularity. The tape flows
through the mechanism and
pastthe head gap in true ver-
tical alignment. There’s
virtually no tracking varia-
tion or loss of high frequen-
cies. Sixty checkpoints dur-
ing the manufacturing pro-
cess guarantee it.

For Part Six, the TDK
spindle pin, our engineers
chose stainless steel.
Machined to size and
aligned to a perfect 90°, it’s
designed without a taper.
Micro-polishing and a
silicone coating cut down
friction. The TDK spindle
pin is far more resistant to
heat and cold than plastic.
Itwon’t bend out of shape

and wear down the spindle. Tape
is assured safe passage with vir-
tually mo flutter or channel loss.
In a TDK cassette, the parts
are much like the instruments of
an orchestra. All equally impor-
tant. Music is an outcome of the
perfectinterplay between them.
Inthe end, that’s what's so distinc-
tive about TDK.
Music is the sum of its parts.

The Amazn.g lMusic Machine.
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THE AUDIO PRO A4-14
BIAMPLIFIED LOUDSPEAKER

The only bookshelf-
size*speaker with a

built-in subwoofer.

Audiophiles teit us the vitimate speaker
systern uses biampification and subwoofers,
The biamplified A4-12"5, with their built-in “ACE
BASS” subwoofers ars an entre audiophile sys-
terr in bookshelt-size enclcsures,

Acoustizal engineers teli s that the ideal
loudspeaker would be a s'ngie radiating pamt.
Because of its buiit-inr subwocfer, the Audio Pro
Ad-14 comes closer to this idea: than any other
full range loudspeaker—without sacrificing bass.

Desigriers tell us tha! speakers should be
heard and ot seen. Due to ther compact size
anc full comglerment of room ba'ancing controls,
the A4-14's can deliver their cptimum perform-
ance—wherever they are placed.

Sound, sclence, ard style. The total design
apgroach to eudio

* Cptional floor stands avanable.

For more infarmation ana

your nearest dealer

CALL TOLL FREE 800-6380228.
Maryland: 0-£59-3232 COLLECT.
Metro D.C. 453-3292

audio pro

" e

latest audio equipment and accessories

everyone on the dance floor is treated to the
same sound quality. The trapezoidal shape
and short vertical dimension of the HF12-3
simplify ceiling installation. The LF118 is
intended for floor mounting, where it pro-
duces “visceral” undistorted bass down to
40 Hz. With the XEQ-1A, the LF118 can
be adjusted to provide extended response
down to 28 Hz. The single-channel XEQ-
1A also has an infrasonic filter. Crossov-
er frequencies are determined by plug-in
modules; the recommended frequency for
this system is 125 Hz. Price: LF118 and
HF12-3, $630 each; XEQ-1A, $275.
Circle 124 on reader service card

Celestion’s Three-way,
Three-driver
Loudspeaker

O In the Ditton 200 loudspeaker, Celestion
has combined a 1-inch soft-dome tweeter
with two 8-inch drivers. The upper driver
functions as a woofer; the lower one doubles
as midrange and passive radiator. This de-
sign is said to yield usable bass response
down to 50 Hz with relatively high efficien-
cy. The tweeter is designed for wide disper-
sion, increased power handling, and high ef-
ficiency. The rectangular cabinet has the
drivers flush-mounted for even sound radia-
tion without diffraction effects. Anechoic
frequency response is 57 to 20,000 Hz =3
dB. Crossover frequencies are 1,700 and
2,300 Hz. Nominal impedance is 8 ohms.
The unit will produce an 87-dB sound-pres-
sure level at 1 meter with a 1-watt input.
Dimensions are 2312 x 13 x 10'% inches;
weight is 28 pounds. Price: $300.
Circle 125 on reader service card
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Power Amplifier
From Nikko

O Nikko’s Alpha 440 power amplifier is
rated at 220 watts per channel into 8-ohm
loads with no more than 0.008 per cent total
harmonic distortion (240 watts per channel
into 4-ohm loads). Signal-to-noise ratio is
given as 115 dB. The amplifier’s input
stages employ dual field-effect transistors
(FETs), and the output stage consists of
high-speed bipolar transistors with a d.c.
servo loop to maintain performance at low
frequencies. The output stage uses “non-
switching” circuitry that monitors and con-
tinuously adjusts the bias of each transistor
to enable the amplifier to operate in a low-
distortion mode. Features include dual ver-
tical bar-graph power displays, front-panel
input-level controls, a headphone jack, and
a relay-controlled speaker selector. Price:
$950.
Circle 126 on reader service card

High-output
Phono Cartridge
From Audio-Technica

0O The ATI55LC Vector Aligned phono
cartridge from Audio-Technica has a 5-mil-
livolt (mV) output, higher than the more
common 2- to 3-mV level, for improved sig-
nal-to-noise ratio. The cartridge output ter-
minals are gold plated for low-resistance
electrical contact. The frequency-response
range is given as 5 to 35,000 Hz (20 to 8,000
Hz +0.75 dB; 8,000 to 20,000 Hz +2 dB).
Tracking-forcerangeis 0.8 to 1.6 grams. The
recommended load resistance is 47,000
ohms; load capacitance, 100 to 200 picofar-

{Continued on page 18}
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Finally, The élusive

_goal, attained.

Audiocassettes of such
remarkable accuracy and
clarity that differences be-
tween original and recording
virtually vanish,
~ This is the sound of
the future—Tapes with the
~ widest possible dy-

i/ ‘namic range. The
& flattest frequency
., Yesponse obtain-

\ 3ble. Al free-
L dom from t
% noise and \
== distortion.
o e

" New Fuji tapes: Born
of microscopic particles
made smaller, more uni-
formly than ever before.
Permanently mated to poly-
mer film so precise, its
surface is mirror smooth.
The product of intensive re-

-gedrch that unites physics,
chemistry, computer tech-
nology and psychoacoustics.

The sound of the fu-
ture. Hear gt at yaur audio

~ “dealer today. In four superb

tapes that share a/single
name.

Imagination has just
become reality.

o Film U.S.K.

S — \ i

B e

. Inc.. Magrietic Tape Divison, 50 Fifth Avehue; NV NY-10118, |
R e . S VR BN, N =
‘ iy




You can now own every record or tape that
you may ever want . . . at tremendous sav-
Ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
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 mare
music for less money through membership
in Discount Music Ciub.

Look at these benefits:

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

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

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

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

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

NEWSLETTERS

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

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

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

100% IRON-CLAD
GUARANTEES

on all products and services.
Everything is guaranteed factory fresh and free
of defects or damages of any sort.
Your total satisfaction is
unconditionally guaranteed.

Discount Music Club is a no-ohligation mem-

bership club that guarantees tremendous dis-

counts on ail stereo records and tapes and

lets you buy what you want . . . when you want
.. or not at all if you choose,

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

o DISCOUNT MUSIC CLUB, INC  9-1280

details..A DIFFERENT KIND OF RECORD CLUB

: 650 Main Street, New Rocheiie n v luaul:
] 1
§ NAME i
¥ I
¥ |
§ ADDRESS 1
] ]
[ ] ]
p Ity 1
[ 1
1 1
B STATE 2P 1

---------------------.‘
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latest audio equipment and accessories

ads. Cartridge impedance at 1,000 Hz is
3,200 ohms; inductance is 490 millihenries.
The stylus is a line-contact shape and is at-
tached to a 0.3-millimeter-diameter beryl-
lium cantilever. Vertical tracking angle is 20
degrees. Total cartridge weight is 8.2 grams.
Price: $225.
Circle 127 on reader service card

Superex’s Eight-band
Parametric Equalizer

O Superex Electronics’ rack-mountable
GEM-7 is an eight-band, full-parametric
stereo equalizer with four response-shaping
adjustable filters per channel. The four con-
trols come in pairs: two filters have center
frequencies adjustable between 30 and 820
Hz and the other two between 820 and
16,000 Hz. Each filter has a gain control
providing up to 18 dB of boost or cut, as
well as a variable-bandwidth control which
adjusts the width of each filter from 0.16 to
2 octaves. Full tape-switching functions are
included, with separate RECORD EQ, PLAY-
BACK EQ, and TAPE MONITOR controls. Har-
monic distortion is less than 0.01 per cent.
Intermodulation distortion is less than
0.005 per cent. Signal-to-noise ratio is —89
dB (IHF A-weighted). Frequency response
(with controls adjusted for flat response} is
20 to 20,000 Hz +0.5 dB. Dimensions are
19 x 5 x 7 inches. Price: $449.95.
Circle 128 on reader service card

Low-profile Receiver
From Radio Shack

0 The Realistic STA-720 AM/FM stereo
receiver is rated at 25 watts per channel
into 8 ohms from 20 to 20,000 Hz with no
more than 0.05 per cent total harmonic dis-
tortion. Phono signal-to-noise ratio is given
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as 81 dB. Mono FM sensitivity is 1.9 micro-
volts (10.8 dBf), capture ratio is 1 dB, and
stereo separation is 45 dB at 1,000 Hz. The
FM signal-to-noise ratio is 70 dB. A new
integrated circuit in the phono preamp is
said to lower distortion while maintaining
proper RIAA equalization. Special “Auto-
Magic” circuitry is employed to fine-tune
FM stations and to lock on to the transmit-
ter frequency automatically. Other features
include connections for one tape recorder,
detented bass and treble controls, a forty-
detent volume control, switching for two
pairs of speakers, and a mono switch. The
unit measures 318 x 1612 x 124 inches.
Price: $299.95.
Circle 129 on reader service card

Magnepan’s Undamped
Unipivot Tone Arm

O The Unitrac I tone arm from Magne-
pan, Inc., uses an undamped unipivot bear-
ing and is designed to be relatively immune
to the problems generated by cartridge
compliance and mass. It incorporates non-
resonant materials and has its bulk distrib-
uted to reduce moving mass. The vertical
tracking angle is adjustable during play by
means of a movable arm post with a |-inch
height adjustment. All electrical contacts
are gold plated for reliability and positive
contact. Two low-mass, detachable carbon-
fiber headshells are supplied, as are an aux-
iliary counterweight and complete mount-
ing instructions. Pivot-to-stylus distance is
9.5 inches; effective mass is 8 grams. The
antiskating adjustment can compensate for
elliptical or conical styli tracking up to a
maximum of 3 grams. The arm’s resonance
frequency with typical cartridges falls be-
tween 5 and 12 Hz. Cable capacitance is
110 picofarads. Price: $295. Magnepan,
Inc., Dept. SR, 1645 Ninth Street, White
Bear Lake, Minn. 55110.
Circle 130 on reader service card

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

Domestic inflation and fluctuations in the value of
the dollar overseas affect the price of merchandise
imported into this country. Please be aware that
prices gquoted in this issue are subject to change.
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Noisy virgin

Noise spectrum analysis of a virgin record
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A quiet revolution in record cleaning
For years record collectors around the world have been  For example, the ultimate test of a clean record is a
searching for the ideal record maintenance program.  quiet record and RC4 guiets even a virgin record right
A method that actually delivers a stated promise of  fromthe sleeve. Result, a purity of sound, an absence of
continual protection of the faithful reproduction of the  “pops and clicks” that brings new enjoyment to even
original recorded sound. well used and older records.
Now, supported by the most respected names in the . A companion stylus cleaning and
audio field new RC4 and a companion stylus cleaning inspection kit, complete with fluid,
and inspection kit provide a new and dramatic im- brush, magnifying glass and mirror,
provement over every record care program available. assures a record maintenance pro-
gram in keeping with the ever in-
RC4 is 60% more effective than the leading competitive brand : creasing value of every record
i E=EaEEE BERESEE: i collector.
il Emal i - ’! . i
L SEE T -
= i SSSgsssss Fg
i EErE ' e ¥,
made by Record Care, Inc. exclusively for
L
S | ES I
THE CHOICE OF THE PROFESSIONALS™ =¥

Terminal Drive, Plainview, N.Y. 11803
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The dawn of the ultimate recording instrument.




. Nakainichi 1000ZXL 1 perpamnees

Once a decade, a unig.e recorder is created. .= — =TT ST omm TR = LML
|2 An irstrument of the future, e e . :
desigried without compromise T e
to recefine the state of the art. e e
¥ - Harnessing the pcwer of two computers, o e o wmmee
it becames tre Absolute Reference. SRRy LI
- Automation thet defies obsolescence. 9
A recorder to cherish for years to come. o em e e e m e e e
1000Z%L Computing Cassette Deck. | & = > [
The Ukimaze Recording Investment. Q =T OF.T IO T TR -
A N e
' EEANakamichi

For more information, write fo Nakamichi U.S.A. Corp., 1101.Cojorado Avenue, Santa Monica; CA 90401.




Itsounds
like music.

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

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

When you spend $1.000
for a speaker system,
get your money's worth.
Audition the Interface:C
Series Il at your nearest
Interface dealer. If yau
want a speaker that . -
sounds like music, the
interface:C Series I is -
the one you'll buy.

eries Il

nterface:

EIectroTI/oicef’

cng]tEm company

Ey,

600 Cecil Street, Buchanan, Michigan 48107 - =

Technical Director Klein '
admiring a pair of coupled
twenty-four-track Studer
tape recorders.

Elten Milhan Klein

Equalizer vs. Expander

When I'm playing back or recording,
Q- will an equalizer or a dynamic
expander do a better job of upgrading the
sound? Can both of these components be
used simultaneously in a stereo system?

JOHNNY Woo
Monterey Park, Calif.

A Equalizers and expanders provide dif-
= ferent corrective effects. In brief, the
task of an expander is to restore the
dynamic range lost—usually deliberately—
in the recording process. A recording engi-
neer has problems with both very loud and
very soft signals. In general, very loud
signals are more difficult to record cleanly,
limit the playing time on a disc side by
taking up more groove space, and stress the
playback ability of many otherwise ade-
quate record players. Very soft signals are
forced to compete with noise originating on
the master tape, on the disc, in the phono-
cartridge preamplifier, or in the listening
room.

The obvious solution to the recording
engineers’ loud and soft problems is to make
the soft signals louder and the loud signals
softer—which is technically known as com-
pression. In playback, however, corrective
expansion is needed to make the soft signals
softer and the loud signals louder and there-
by to restore some of the lost dynamic
range. The two major problems of expan-
sion devices is that they can only guess as to
when and to what degree the engineer
compressed the signal, and they must be
designed and adjusted carefully to avoid
causing ‘“pumping” or “breathing” effects
on the signal. (These describe disturbing
volume surges or the appearance and disap-
pearance of background hiss when expan-
sion is applied inappropriately.)

Unlike some audiophiles, I'm a firm
believer in the usefulness of the various
accessory devices, and my system is seldom
operated as “‘a straight wire with gain.” The
popular straight-wire approach implicitly
expresses two naive beliefs: (1) that the
signal on the disc or tape is somehow “pure”
and any sort of signal processing by the
listener somehow sullies that purity, and (2)
that this “pure” signal can be delivered
intact to the ears of the listener only if tone
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controls and other perverting influences are
kept out of the signal path. The truth of the
matter is that the music available on discs
and tapes, whether classical or popular, has
almost always already gone through a tre-
mendous amount of intentional (and other-
wise) manipulation that has changed its
frequency balance, noise content, sonic per-
spectives, dynamic range, and so forth.
Even assuming that your playback equip-
ment acts as “a straight wire with gain”
throughout the audible range (something
not too difficult to achieve), it would nev-
ertheless take a lot of sophisticated meas-
urement and subsequent adjustment to
maintain anywhere near the same degree of
frequency flatness right through the speak-
er/room/ear interfaces. That’s why we
have equalizers—and also noise suppres-
sors, sonic-image enhancers, time-delay
systems, and dynamic-range expanders. Of
course, any of these devices can be misad-
justed to worsen the sound, but, if properly
used, most can provide a worthwhile
improvement.

Model Changes

Why do most of the hi-fi manufactur-
Q- ers bring out new receivers, ampli-
fiers, and tuners every year? I can’t believe
that each year some revolutionary techni-
cal advance outmodes the previous year's
model.

RoNaLD Davis
Boston, Mass.

The reason for the annual and some-

= times semi-annual new-model festi-
vals derives far more from the “needs” and
expectations of the marketplace (surprise?)
than from breakthrough triumphs in the
design laboratories. Any company that can
afford the expense engages in “market
research,” meaning an ongoing analysis of
competitive products with special focus on
whatever new circuitry and new semicon-
ductor devices they may have. Manufactur-
ers are also alert for any new (or revised)
features or styling that might turn out to
have special appeal. The fierce competitive
pressures are intensified by the ever-shift-
ing yen/dollar relationship and by Japanese
{Continued on page 24)
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Sony’s inseparable separates.

A stylish new match in a thin new
tuner and an integrated amplifier.
Tune into style and grace with Sony's
new slim separates. Together they
give you the compactness of a single
receiver, with the higher-fi engineer-
ing of individual components.
Sony's sleek ST-]55 tuner and

Sony also supplies blank station
labels so you can personalize your
tuner. You can tag your pre-
programmed frequencies or station
names in a handy LED backlit slide
out holder for at-a-glance

identification.

MM and MC cartridge and appreciate
the TA-F55's virtuosity.

The final touches.

Of course, you get all the higher-fi
standards in the TA-F55, like Gold
Plated Phono Jacks, oxygen free
copper wiring, metallized film resis-

tors and polypropylene capacitors.

powgrful TA-F55 integrated . s, It's the synthesis

amplifier are a perfect o /?;;, i j:’”:‘;’"zgxgg,, of Sony techno-
5 E s ///.f .

pair. Both with W””":’f ”5;«2’/;/“:/..-,;‘,’,' logy and design.

the convenience

of feather touch
operation.

In addition the
F55 features

an electronic
volume switch
with a built-in
motor to give
you smooth
and easy stereo
command.
Frequency synthesized tuning.

The tuner's advanced technology
is Sony sophisticated. Frequency
synthesized tuning with a highly
stable quartz-crystal oscillator locks
onto the broadcasting signal and
makes station selection precise and
drift free. Sony sensational is the only
description for our tuner's mastertul
performance.

The ST-]55's feather touch
switches are set in a neat clean line
for perfect visual operation. And you
get impeccable operational ease
with Memory Tuning, Auto Tuning
and Manual Tuning.

Non-volatile memory with random
memory preset.

The ST-]55's MINOS
memory makes total
operation incredibly
. simple. From tuning
) to randomly
presettlng a total of 8 of your favorite
FM/AM stations.

Pre-set frequencies
and reception adjust-
ments like Muting/
Mode Pre-set are all
memorized for problem-
free tuning each time you turn the
tuner on. And Sony’s non-volatile
memory holds all information up to
ten years without power or backup
systems.

Iwﬂt:]

Meuo,,

g nmy. -

Sony’s amplifier
takes MM and MC
cartridges for maximum virtuosity.

The ST-J55's matching mate is
Sony's TA-F55 integrated amplifier.
They're a natural fit at exactly the
same slim size. Sony's technology
gives you the combination of slim
elegance and a powertul delivery. The
TA-F55 pumps out 65 watts minimum
RMS per channel at 8 ohms from 20
to 20,000Hz with no more than
0.008% total harmonic distortion.

Pulse Power
Supply, Sony's
revolutionary Heat
Pipe, and Sony's
innovations in simple
i : and straight signal
processmg circuitry construction
all result in extremely clean and
noise free sound quality.

Best of all, now you can choose
practically any type of MC and MM
cartridge for your choice of the most
satisfying musical performance an
audiophile can hope for. Just set the
two position load selector for each

r

e

TA-F55

Precision and stability
are Sony assured.

The ST-JS5 tuner and
TA-F55 integrated amplifier. Two
Sony quality engineered components,
whose separate stability and precision
are unmatchable for operational
convenience and performance.

Sony's perfect pair. They're
inseparable.

SONY.
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Our secret _
to tracking these
fantastic groove
‘makes every
‘record you own
sound better!

There are perhaps a dozen

= reasons why the new AT155LC
does so well tracking even the most
explosive new digital records. An
advanced new Line Contact stylus,
our exclusive Vector-Aligned™
magnetic system, and new high-
efficiency coil and core designs to
mention just a few.

But it's our sound,
not the construction that
is important. And our
capability to track even
the tough records which
benefits you every time
you listen. Because
even slight mis-tracking
can quickly destroy any record,
shortening both disc and stylus life
dramatically.

Of course it's easy to claim
“good tracking”. . . everybody says it.
Proving it is something else. Well, we
guarantee that every new AT155LC
will pass an objective test which
easily exceeds the limits of most
commercial pressings. Specifically, at
1.2 grams the AT155LC cleanly tracks
the 80-micron band of a standard

|
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DIN 45 549 or AT6607 equivalent test
record. And at 1.6 grams it even
tracks the severe 90-micron band
without visible distortion.

Of course tracking is not the only
virtue of the new AT155LC. Response
is uniform from 5 to 35,000 Hz,
separation is great, and efficiency is ¢
uncommonly high*. All
claims we back up with
specific tests any lab
can duplicate.

But the most
important test is a visit
to your Audio-Technica
dealer. Ask to hear
the new AT155LC with
your favorite records and with the
new digital blockbusters. We promise
a remarkable sonic experience. And
audible proof that the new AT155LC
can unlock the full potential of every

other hifi component you own.
*Performance specifications available on request.

audiotechnica.
AUDIO-TECHNICA U.S., INC,,

1221 Commerce Dr., Stow, OH 44224
Dept. 110F.

inflation. It should be apparent to any
shopper that the Japanese have achieved
wonders in holding down equipment prices
in the face of all the inflationary pressures.
This is a tribute both to their command of
audio technology and to their marketing
ability.

It seems to be a matter of principle with
the major Japanese hi-fi manufacturers
that any new-model price increase (brought
about usually by the above-mentioned infla-
tion or dollar/yen shifts) be somehow soft-
ened or justified by building in a new user
“benefit” in styling, features, or some
measurable (if inaudible) specification im-
provement. In the past half-dozen years the
search for the “gimmick” (to put it crassly)
that will differentiate this year’s new mod-
els from those of last year has become ever
more desperate. The gimmicks are hard to
come by simply because the equipment is
already so good.

So why the constant model changes? A
few are the result of improved technology,
which is accompanied by “styling” changes
to signal to all concerned that here is a truly
new model. However, I'm told that the
basic reason is that individual dealers and
manufacturers’ “reps” both feel that fre-
quent new-model introductions are required
from each manufacturer in order for them
to remain competitive.

From the hi-fi consumer’s point of view,
the competitive maneuvers of the major
manufacturers are certainly not without
their advantages. Competition has held
down prices and speeded the application of
new technology to design. And, unlike the
“planned obsolescence” that afflicts so
many other consumer product areas, hi-fi
product obsolescence is usually more in the
perception of the audiophile than in the
planning of the manufacturer. Those audio-
philes who must own the very latest techno-
logical marvels will find many manufactur-
ers here and overseas who are more than
pleased to cater to their addiction—and
who provide good value besides.

Slamming Peril

Will slamming my car’s trunk lid

* damage the woofers mounted in the
rear deck?

JEFF DARCY

Lewistown, Mont.

A The variables in the equation are: the

* compliance and ruggedness of the
woofer-cone suspensions, the volume and
“leakage” of the air in the trunk, and the
friction in the trunk-lid hinge (which
influences the speed of the slam). To deter-
mine whether there is a problem, watch a
woofer cone (with its protective grille re-
moved if necessary) during a normal trunk
slam. If the forced outward excursion of the
cone exceeds a quarter-inch or so, it proba-
bly would be best to moderate your lid
slamming, although I suspect that the bet-
ter car-stereo speaker manufacturers have
designed their product specifically to with-
stand this sort of mistreatment. Jensen tells
me that cones fabricated with rubberoid or
fabric outer suspensions (rather than the
cheaper corrugated paper) are far better
able to handle such momentary large
excursions.
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Introducing another Sony only. The MDR series open-air unit that produces more than three times the energy of con-
headphones. The smallest, lightest stereo headphones avail- ~ ventional circuits. And a new high-compliance diaphragm
able today. Or tomorrow. accurately reproduces the 20 to 20,000Hz bandwidth and
With our lightest at 40 grams, you will barely know you re 1mproves low-range response.
wearing them. Yet the sound is ' ; That means you can listen to the
dynamite. . heaviest of music for hours. Lightly.
Through a remarkable new audio ! And know that you're hearing
breakthrough, our engineers have every nuance of the original
succeeded in reducing big-head- recording from deep bass to the

phone technology down to the size highest treble.

of your listening channels. Listen to our new MDR series
The MDR series headphones' headphones. STEREQ HEACPHONES

airy spaciousness delivers absolute They're light.

clarity through an ultra-small driver And heavy.
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' State of thel M 1

Left to rightZARS, ARG,
Your A3iDealer has 1
or write AR, 1G American Drive, Norwood,

MA. 02062 TELEDYNE ACGUSTIC RESEARCH.

Tape Talk

T

By Craig
Stark

Equalizing Recordings

I recently purchased an octave-band
= equalizer that plugs into the tape-
out/tape-in jacks on my preamp. Natural-
ly, it has a pair of tape jacks of its own, s0 I
can still use my recorder. The equalizer |
bought, however, offers me a choice
between equalizing the signal fed to the
recorder or equalizing the signal coming
back from the recorder. Which is better?
FRANK SANTELIA
New York, N.Y.

A Most people use graphic equalizers—
= which are, in essence, more flexible
tone controls than their receiver or ampli-
fier provides—for the purpose of improving
the overall sound balance within their lis-
tening room. This involves boosting scme
frequencies and cutting down other fre-
quencies so that a satisfactory tonal balance
is achieved for the combination of speaker
and room characteristics. If your equalizer
is used for this purpose, its normal setting
should never be used to feed a signal gaing
onto a tape—unless, for some strange rea-
son, you want to listen to FM and LPs with
the equalizer turned on but to tapes with
the equalizer turned off! If you record your
tapes with a frequency-correction curve
based on your specific room/speaker needs
and then leave the equalizer in when you
play the tapes so made, you will be doubling
the required correction factors and will
produce a very unnatural sound indeed.
Further, such a tape will not play properly
on anybody else’s hi-fi system, since its
frequency balance has been set to correct
for deficiencies in your specific room/
speaker combination.

On the other hand, while pros may *‘lay
down” (record) an original track “flat”
(without equalization), they do, at least by
the mixdown stage, apply “‘equalization” to
what becomes the master tape itself. If
you’re going to boost the highs, for example,
it’s generally a better practice to do so
before they go onto the tape, because if you
insert a treble boost during playback you’ll
automatically raise the background-hiss
level on the tape by the same amount.
Working with a cassette deck instead of a
15- or 30-ips mastering recorder, the very
opposite procedure might well represent
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“best practice,” however, since cassettes are
notoriously short on high-frequency head-
room at high recording levels.

What it boils down to is that the equaliz-
er manufacturer gave you a choice for a
reason. If the source material you're taping
is tonally deficient in some respect, or if you
have reason to believe that your tape deck
(or components feeding into it) require
correction in frequency balance, then fre-
quency equalization should be applied to
the signal fed to the tape. These modifica-
tions will almost certainly be different from
the tonal changes required to make a “flat™
source sound proper with your speakers and
room, but they are important. Your goal
should always be to make your tapes in such
a way that they sound like “state-of-the-
art” LPs or broadcasts when played back
through the same equalizer settings you
normally use in your room, with your speak-
ers, to make records and FM broadcasts
sound *“natural.”

Distortion Specs

Q The government requires amplifiers to
* meet rated distortion claims at full
power from 20 to 20,000 Hz. How can
tape-recorder manufacturers get away with
advertising their distortion at only 315 or
1,000 Hz?

MERLE POSNER

Yankton, S.D.

A Tape recorders and amplifiers are
= playing in different ballgames with
different ground rules. For example, would
it help you in picking a cassette deck for
high-fidelity recording to know that its
“full-power bandwidth at rated distortion”
ranged from, say, 100 Hz t0 6,170, 6,330, or
6,670 Hz? Those are the sort of numbers
you might get with a rating for total har-
monic distortion at full power. This is
because the third harmonic (three times the
input frequency) is the dominant distortion
in regular analog tape systems. Since 18 to
20 kHz is the normal upper frequency limit
(even at low levels) for response in cassette
decks, you simply can’t measure the har-
monic-distortion products with input sig-
nals much over 6 kHz.

A promising new technique, using two
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simultaneous tones 1,000 Hz apart in fre-
quency (for instance, 15,000 and 14,000
Hz), is in the process of being developed to
measure distortion products at high fre-
quencies, but the exact correlation between
these tests and those using traditional sin-
gle-tone, third-harmonic measurements has
not been fully established. When it is, you
may be sure that our test-report results will
reflect the “true” distortion products of
tape recorders across their rated frequency
bandwidth, and we’ll have more to say
about what should be considered “full rated
power” (nanowebers per meter of recorded
flux on the tape).

Storage Precautions

I don’t get around to playing some of
* my open-reel tapes for a year or
more at a time, and I'm concerned that they
might deteriorate during storage. Are there
any precautions I should take?
FraNk PEDROJA
' Wichita, Kan.
A While today’s polyester-base tapes are
not as susceptible to damage during
long-term storage as were the acetate-based
tapes of years ago, the same general good-
practice precautions apply.

1. Tapes should always be stored in a
played rather than a fast-wound condition.
This ensures that tension within the wound
tape pack will be moderate and minimizes
the danger that internal stresses (increased
by temperature/humidity variations) will
build up-—possibly deforming the tape—
within the reel.

2. A flat-wound tape pack, in which no
strands stick out and in which there is space
between the pack and both reel flanges, is
necessary to prevent damage to the tape
edges. If you hear a ‘““tick” on each revolu-
tion of the take-up reel (you’ll also be able
to see the tape’s edge being deflected),
either the height of the reel “‘turntable” is
misadjusted or the plastic reel itself is too
warped for use in long-term storage.

3. If a tape is recorded in only one
direction (half-track stereo or quarter-track
stereo on only one side), it should be stored
“head in,” that is, with the beginning of the
program closest to the reel center, thus
requiring you to rewind the tape before
playing it after storage. This will minimize
print-through  effects—the  unintended
transfer of magnetization from one layer of
tape to the adjacent ones that sometimes
produces pre- and post-echo. Rewinding in
advance of playing not only clears any
sticky splices in the tape, but also (for
reasons not entirely clear to me) discharges
some of the accumulated spurious print-
through signal.

4. Tapes should always be stored on edge
(not lying down flat), away from extreme
variations in temperature, and at a reason-
able (3 feet or so) distance from strong
magnetic (loudspeakers) or electromagnetic
(transformers on your amplifier, air-condi-
tioner or furnace motors) fields.

Have I ever broken these utopian-sound-
ing rules and gotten away with it? Yes.
Have I ever ruined tapes I could never
replace by breaking these rules? Also, tear-
fully, yes.
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AKAL CASSETTE DECKS CASSETTE TAPES

MODEL GXM-10 GX HEAD DECK esees $185.00

- SONY EHF-90 HIGH BIAS TAPE +eesees $28.00/10
HODEL (X~4000D5 REEL-~T0~ 300.00 | SONY SHP-00 NORMAL BIAS TAPE e+  26.00/10
ADC_SOUNDSHAPERS SONY FER-90 HIGH BIAS PREMIUM <+++ 30.00/10
MODEL SS-110 BQUALIZER ++eseve $150,00 | TDK DC-00 LOW NOLSE TAPE e+seeees $14.50/10
VODEL 55-2 12 DAND BQUALIZER =« 217.00 | TDK SA-COO SUPER AVALIN TAPE «+s++ 28.50/10
MODEL, 55-3 "TOP_OF—THE-LINE =+ 329.00 TDK SA-C/0 SUPER AVALIN TAPE 21.50/10
' TDK C-90AD NEW AUDUA TAPE ¢+ 24.50/10
Be1+C SPECIALS TDK C-60AD NEW AUDUA TAPE essesess 16.50/10
MODEL, F—44 LOUDSPEAKER SPECIAL § 69.95 EASF C-90 PROFESSIONAL TYPE I +«=* $26.50/10
MAXELL C-90 LN LOW NOISE TAPE ++++ $23.50/12

MODEL €07 AUTOMATIC TURNTABLE + 99,95
MODEL. =3 CASSETTE DECK se+sse  289.00 MAXELL C-60UD ULTRA DYNAMIC eeeses 23.00/12
NAXELL C-90UD ULTRA DYNAMIC eseses 29.50/12
DUAL TURNTABLES - LOW MASS UNITS! MAXELL UD-XL~C60 TYPE I OR II e+ 28.50/12

MAXELL UD-XL C-90 TYPE I OR II »++ 38.50/12
SQOTCH C-60 MASTER TYPE 2 OR 3 ee+ $25.00/10
SOOTCH C~90 MASTER TYPE 2 OR 3 ee» 31.50/10

MODEL, 506 BELT DRIVE UNIT ssee» $139.00

JVC ELECTRONICS - TAPE DECKS - ETC. REEL. TO REEL TAPE

MODEL KD-A8 SUPER CASSETTE DECK WRITE TDK L-1830 AUDUA TAPE ssescceccsce §64,50/10
MODEL KD A-77 CASSETTE DECK e« OR TDK L-3600 10 1/2 INCH AUDUA s+++» 180.00/10
MODEL RS~77 NEW DIGITAL RECEI¥ER CALL MAXELL UD-35-90 ULTRA DYNAMIC 7" 57.50/10

MAXELL UD-35-180 SAME ON 10 1/2"  153.00/10
KENWOOD DEALS - OTHER MODI :

0 LTI = MAXELL UN-XL-35-908 BACK QUATED XL 69.50/10
KX~1030 SUPER CASSETTE DECK <=+ $219.00 MAXELL UD-XL-180B SAME ON 10 1/2 198.50/10
MARANTZ SPECIALS!! SCOTCH 207R-280 POLY-POSITRAK s+ 30,00/10

SOOTCH M-7R 180 ON 7" REfL ssee- 53.50/10
MODEL 6 MARK Il LOUDSPEAKER ¢+» $ 65.00

MODEL SD-3000 2 SPD.CASSETTE DK 199.00 VIDEO TAPE

SOOTCH L-500 BETA TYPE seeesersss $115,00/10
PIONEEER DEALS
—_— SCOTCH L-750 BETA TAPE - 140.00/10

CTF-750 CASSETTE DECK seseereces 3 LOW! SCOTCH T-120 VHS TYPE esesecceces 150.00/10
MODEL HPM-100 LOUDSPEAKER *+  PRICES NOTE: FUJI NOW IN STOCK AT LOW PRICES !!!t!!
MODEL HPM—60 LOUDSPEAKER eesses NOW

MODEL, PL400 +sesessssssesssnes 111111 ¢MPIRE CARTRIDGES STANTON CARTRIDGES
MODEL 5X~780 RECEIVER eeseseses 111 MODEL FDR-9  WRITH MODEL 881-S  $72.50
SANSUI ELECTRONIX IMPIRE Z000Z $ 55.00 52.50
R — 45.00
G-5700 DIGITAL RECEIVER +eesess 3359.00

AUE_)HQ INTEGRATED AMPLIFIER oo+ 53?,0.00 3HURE CARTRIDGES PICKERING CARTRIGS.
TU-717 SUPER TUNER sesssecscscs 200,00 v-15 TYFE 4  $88.00 XSV-3000 $44.50
SONY SUPER DEALS !!! V=15 TYPE 3HE 80.00 XSV—4000 63.00

M-97 UE 49.50 SV-5000 80.00

STR-V45 NEW DIGITAL RECEIVER -« § CALL AUTCMOTIVE STEREO

STR-VS SUPER DEAL POWERHOUSE 280.00

PSX~45 TURNTABLE DEAL seeeseees 131.00 PIONEER KP-8500 AM-FM CASSETTE <+ $140.00
PIONEER KE-2100 ELFCTRONIC TUNING 157.00

FALS! !

IEAC CASSETTE DECK D = PIONEIR KE-5000 ELECTROCICK READOUT — 250.00

MODEL ZX-350 METAL CASSETTE DK $150.00 JENSEN J-1065 6x3 TRIAXIAL® PAIR =+ 62.00

MODEL 550-RX CASSETTE DECK eeee 372.00 JENSEN J-1069 6x9 COAXIAL® PAIR +ee 10.00

MODEL, -2 PROFESSIONAL DECK +++ 150.00 JENSEN J-1077 5 1/4 COAXIAL® PAIR - 38.00

TECHNICS ELCETRONICS JENSEN 0-1093 4 1/2 QOAXIAL® PAIR » 34.00

SL~B1 TURNTABLE *
SL~D1 TURNTABLE *
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IT'S JUST

LIKE

BEING
HERE

AKG
K-340
ELECTROSTAT

DYNAMIC
HEADPHONES

‘& AKG ACOUSTICS, INC.

77 SELLECK STREET
STAMFORD, CT 06902

Greene

Larry Klein

THE FORCE THAT'S WITH YOU

HANCES are you know many of the elec-
trical specifications of your audio
equipment, but do you know what electrici-
ty is or how it makes your system, or any-
thing else, work? If not, I could refer you to
a library to read up on the theory of elec-
tricity. That’s a rather complex subject,
though, and perhaps more than you want to
know. So I’ll boil it down instead to a sim-
plified, once-over-lightly description to give
you some idea of what goes on inside the
wires between your components that even-
tually makes sound come out of your speak-
ers. Should you become interested enough
to want greater detail, there’s still the li-
brary or bookstore. One title you might look
for is Basic Electricity, a reprint of a U.S,
Navy publication. If it isn’t available locally
you can order it from Dover Publications,
Inc., 180 Varick Street, New York, N.Y.
10014, for $5.50 plus 70¢ postage.
Although the analogy doesn’t work per-
fectly, many people find it helpful to think
of electricity as being like water running
through pipes. With water, if you put some
in at one end of a pipe that same water will
eventually come out the other end. Some-
thing of this sort does happen with direct
current (d.c.), but in alternating current
(a.c.), which is what we’ll mainly be con-
cerned with here, the only motion is a back-
and-forth oscillation rather than a here-to-
there flow. The local power plant does not
““put” electricity into one end of a wire so it
can come out the other. What it in fact does
is create a condition in the wire—the *“con-
ductor”—whereby so-called “free” elec-
trons (small parts of atoms) in it will shift
from one atom to the next and back again.
The atoms of some materials are more
amenable to this sort of electron shifting
than are others, which is why not all mate-
rials are good conductors. This free-electron
movement could be visualized by imagining
electrons jostling each other out of position
like the hungry cats in the TV commercial,
each pushing the next down one “dish,”
only with alternating current the cats push
back again, and so on over and over. This
electron activity in the wire is only potential
activity, however, until an electrical device
is attached at some point and turned on,
thus “drawing” current from the generator.
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Now, how does the generator start this
electron activity in the first place? Magne-
tism. You know what a magnet is and have
probably seen its properties demonstrated
by moving a magnet beneath a board cov-
ered with iron filings; the filings are moved
around into different patterns as the mag-
netic field shifts. To get some idea of the
action of a generator, think of a coil of wire
wound around a hollow core. If a bar mag-
net is moved through the center of this core
(or the core is moved along the magnet), the
magnetic field surrounding it will agitate
the free electrons in the wire in the manner
described, thereby ‘“making” electricity.
This will continue for as long as the magnet
and coil are in appropriate motion relative
to one another; when the motion stops, so
does the electron activity. Of course, the
amount of electricity generated by such an
arrangement is minuscule (perhaps enough
to light a flashlight bulb), but the principle
is the same as that employed on a much
larger scale by power generators—and on a
much smaller scale by magnetic phono car-
tridges and some microphones.

THE electricity so created has two basic
properties: voltage and amperage. Voltage,
or electromotive force (EMF), is roughly
comparable to water pressure. The electric-
ity usually used in home wiring in the U.S.
and Canada is 120 volts. Amperage, or cur-
rent, is comparabie to the rate of flow of
water in a pipe; one ampere represents the
passage of about six billion billion (!) elec-
trons past a given point in one second. You
may notice amperage figures on some of
your home appliances; for example, a 120-
volt air conditioner might use 7.5 or 12
amps, depending on its design. This can be
converted to the more familiar watts meas-
ure by multiplying the voitage by the am-
perage; if the air conditioner is a 7.5-amp
unit, it will normally draw about 900 watts.
Voltage is often shown as a range rather
than a single number because the figures
are merely nominal. The actual voltage at a
given moment depends on two factors: what
is being generated and the amount of drain
on the line. A “brownout” illustrates the
former; this is a deliberate lowering of volt-

{Continued on page 32)
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AMPEX GM Il HIGH BIAS TAPE.

When you'’re recording music that's rich in high
frequencies, you need a high performance tape.
Ampex GM Il high bias cassettes. They retain and
release every note and nuance. Especially thase
found in highly amplified electronic music.

GM II’s high performance begins with the
magnetic particle. The ones we use are smaller,
permit higher volumetric loading and greater uni-
formity of dispersion on the tape surface. This
produces a more congistent energy, increased
output sensitivity, and a substantial reduction in the
third harmonic distortion level. Our unique oxide
formulation and new pracessing techniques extend
the high end while they lower the
noise floor (-62.8dB @ 333Hz).
And to make certain that tape-to-

a/t/:es

head contact is precise, we use our exclusive
Ferrosheen™ calendering process to give the tape
an ultrasmooth, glossy surface.

GM I's True-Track™ cassatte mechanism is
an audio achievement in and of itself. Every aspect,
from the fore and aft guide system to the computer-
torqued cassette housing screws, says high
performance. Then every Ampex cassette must
pass our stringent quality control standards.

GM 11 high bias, high performance tape. Use it
next time you're recording a passage that's rich
in high frequencies. You'll hear what a difference
it can make when your high bias tape delivers high
performance.

For complete information and specifications
on all Ampex premium tapes,
write us for a copy of our Full
Line Brochure.

Ampex Corparation, Magnetic Tape Division, 401 Broadway, Redwood City, CA 94063 415/367-3888
CIRCLE NO. 5 ON READER SERVICE CARD



Our ADC Integra
phono-cartridge’s
- tracking angle
adjustment

If youre looking for conven-
tional sound; take a look at our
competitiors. You'll find exactly

what you want. But if youre

looking for something more,
take a look at the revolutionary
ADC Integra. It’s the first carbon
fibre integrated headshell/
cartridge with vertical fracking
angle adjustment. Its simple
...great iceas usually are. All
you do is make one easy set-up
" adjustment. Once it's made,
you're guaranteed of an op-
timum match for the vertical
tracking angle record com-
panies use to cut their masters.
There are no compromises, no
matter what turntable you use.
integra’s vertical tracking angle
adjustment is calibrated in
degree increments from —89 to
+89 Enough to compensate for
all tonearm heights. That kind
of tracking angle accuracy is a
big advantage. But the biggest
advantage of all has to be the
fact that it's available in three

ADC Integra models. One for

every kind of budget. All for

one kind of sound. .. devastat-
ing. If youd like to hear more
call Audio Dynamics Corp.
toll-free (800) 243-9544 or your
ADC dealer.

Ao

A BSR COMPANY
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age by the power company (for whatever
reason). The latter factor is illustrated by
the lights’ dimming when you turn on some
heavy appliance in your home.

Using the wattage formula can help you
avoid overloading your own lines and hav-
ing to replace blown fuses. Just check the
amperage rating of each line—it’s printed
on the circuit breaker or fuse (if you have
the old-style glass fuses that will fit in sock-
ets with various different ratings, be sure
you have the right fuse in each line). If your
fuse box is inaccessible or if you have un-
marked circuit breakers, you might check
with an electrician or else assume 15 amps
for each line, a conservative figure. To de-
termine the wattage each line can handle,
multiply the amperage by the voltage.

It might also be worth examining your
electric bill, which is based on kilowatt
hours (kwh) of electricity used. One kwh
represents the use of 1,000 watts for 1 hour
or the equivalent (100 watts for 10 hours,
for example). Using the local rate per kwh,
you can calculate what it costs to use most
electric appliances. Unfortunately, this for-
mula can be misleading when applied to
stereo systems because the current drawn
by most amplifiers varies greatly with the
signal and the volume setting.

ALTERNATING current also involves the
matter of frequency. As the magnets and
coils in a generator change their relative po-
sitions, the voltage will peak, drop to zero,
and then peak again in the reverse direc-
tion. In the U.S,, this cycle of alternation is
timed to take place 60 times per second—a
frequency of 60 Hz (the European standard
is 50 Hz). This periodicity becomes visible
when objects are moved in the light of a
neon lamp (or a single fluorescent tube), a
phenomenon used for checking turntable
speed: the markings on a stroboscopic disc
(or turntable edge) are keyed to the line fre-
quency so as to create the optical illusion of
a still or moving pattern in the rapidly flick-
ering light.

The a.c. pulsations in conductors can
present problems in audio because of the
magnetic fields created around them; these
can induce a hum at the line frequency (60
or 50 Hz) in some equipment. Tape heads,
magnetic cartridges, and the high-gain cir-
cuits driven by these devices are particu-
larly susceptible to this hum, so they are
generally isolated or protected from the
magnetic fields surrounding a.c. wiring,
electric motors, and transformers, all of
which are hum generators.

ﬁA colL and magnet in motion will create
electrical current. Not surprisingly, revers-
ing that situation—oputting electrical cur-
rent through the coil—will cause motion.
This is the operative basis both of most elec-
tric motors (which are essentially genera-
tors in reverse) and of loudspeakers, which
are in fact a kind of electric motor. The
cone of a typical speaker driver is attached
to a coil of wire (the voice coil) suspended
within the magnetic field of a permanent
magnet. A varying current (an analog of
that received from the signal source) is fed
into this coil from the audio amplifier, caus-
ing the coil to vibrate within the magnetic
field. The vibrating coil moves the speaker
cone, which moves the air, thus producing
the sound you hear. O
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The GE Computer Radio.
At 6:00 A.M. it's smarter than you are.

TIME

WAKE-UP1

WAKE-UP2

ALARMOFF

RADIOAM

RADIOFM

SNOOZ-ALARM

We bring good things to life.

The Great Awakening from General Electric. For
starters, it’s smart enough to let you set the time
directly...no flipping around the clock.

You can program it to change stations for you. So it
will rock you to sleep with Strauss, switch to your
news station, and wake you at 6:15.

Then it comes back on to wake up your better half
to Beethoven at 7:53. All with push-button ease.

When you forget to set the alarm.. . The Great
Awakening remembers to remind you.

You can scan all the AM or FM stations by pressing
a button or, to tune in one station, just punch in
the frequency of your choice on the keyboard.

You can also program up to six stations into the
memory. And recall any one with the touch of a
finger.

For a little extra sleep, press the Snooz-Alarm:” It
lets you sleep an extra minute or an extra hour. You
tell the memory how long.

Tre Great Awakening is so sma-t it even tells vou
when you've made an error. But it's easy 10
correct...just press a button.

= A IwAKE
#— TIME

Model 7-4880

GENERAL &3 ELECTRIC
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NEW HIGHS. The 500ID defines hard-to-get high frequen-
cies because it comes with a cantilever that doesn't easily dis-
tort them.

It’s boron-vapor hardened to track under “G"-forces that
would buckle ordinary cantilevers.

NEW FIDELITY. In addition to hearing more highs you're
going to hear less noise from a 500ID.

There’s nothing complex about the benefits of Samarium-
Cobalt magnets. They are simply less massive and higher in
output than conventional ones.

So, if we had to give a reason for our signal-to-noise ratio
being better than most, it’s because the materials we use are
better than most.

NEW TECHNOLOGY. Because the 5001D features Empire's
inertially damped tuned stylus system, its performance is con-
sistent —even when the capacitance varies from one system to
the next.

Which means, the performance we monitor in our lab is the
performance you're likely to hear at home.

waiting itk

- your system.
CIRCLE NO. 72 ON READER SERVICE CARD 4

NEW SECURITY. Empire’s two-year limited warranty is
365 days longer than the one-year limited warranty offered by
many other manufacturers.

An extra year in no uncertain terms.
NEW SOUND. The Empire 500ID. You’re an arm’s length

away from a new listening experience.
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— Technical Talk ——

By Julian D. Hirsch

® (Cartridge Response and Temperature ®

FROM time to time we have been able to
compare our frequency-response meas-
urements on a phono cartridge with those
run by the manufacturer on the same sam-
ple. Whenever they use the same test rec-
ords that we do (generally the CBS series)
there is usually very close agreement be-
tween their response curves and ours. On
the rare occasions when there have been
measurable response differences (such as 1
dB or more) we have assumed that they re-
flected the slight but inevitable differences
between different pressings of the same test
record.

In a couple of cases, correspondence with
the cartridge-design engineers has brought
up the matter of temperature effects on car-
tridge response. Most carefully made fre-
quency-response curves for cartridges note
the ambient temperature during the test,
and we have been advised that any signifi-
cant departure from this temperature can
affect the measured frequency response.

When one is dealing with the +3-dB re-
sponse variations that are typical of many
cartridges, this can be a minor matter (as it
always is from a listening standpoint), but
some premium-grade cartridges carry very
“tight” tolerances for their deviation from a
flat response (sometimes as close as =1 dB
over the audio range). In such a case, a
measurement shift of only 1 dB due to tem-
perature effects can make it seem that a
cartridge is *“‘out of spec” when in fact it is
not.

An accurate test of the effect of temper-
ature is not easy to make; not only does it

require a well controlled and calibrated
cooling and heating chamber, but it should
ideally be done while the entire record
player is in the chamber since the cartridge
temperature will begin to change as soon as
it is removed from the chamber. However,
we felt that even a relatively crude meas-
urement might reveal the general magni-
tude of the effect and at least suggest
whether it was something we would have to
recognize in future measurements.

We therefore measured the frequency re-
sponse of two different cartridges at room
temperature (about 68 degrees F, or 20 de-
grees C, the usual temperature in our labo-
ratory, give or take a few degrees). They
were then placed in a refrigerator overnight
(in their plug-in headshells) and retested in
the morning. An ordinary household ther-
mometer in the refrigerator showed that the
ambient temperature was about 58 degrees
F, or 14.5 degrees C (obviously not a very
cold refrigerator, but most homes do not get
any colder than this even in the winter).
The measurement took only a few minutes,
so the cartridges did not have a chance to
warm up significantly during the response
measurement.

THE cartridges were next allowed to stand
at room temperature for several hours and
were retested to see if the previous day’s re-
sponse was duplicated (it was). They were
then put into an oven set for its lowest pos-
sible temperature (it fluctuated considera-
bly, from over 150 degrees F to around 100
degrees F, but eventually we were able to

stabilize it at around 115 degrees F, or 46
degrees C, for an hour or so). Then the car-
tridges were removed from the oven and
their response measured again. The test was
concluded by leaving them at room temper-
ature for several hours and measuring them
ance again to verify that no permanent
change had occurred in their response
(again, we were able to duplicate the pre-
vious room-temperature measurements).

The effect of these temperature changes
an the frequency responses of the two car-
tridges was quite different but easily meas-
urable. The response curves of an Astatic
MF200, a high-quality magnetic cartridge,
showed no change whatever with tempera-
ture up to 4,000 Hz. From that frequency
up to the 20,000-Hz upper limit of the test
there was no difference between the cold
and room-temperature responses. However,
at the high temperature the output in-
creased slightly above 7,000 Hz, with the
maximum change of about 1.5 dB occurring
between 13,000 and 14,000 Hz.

A Micro-Acoustics electret cartridge be-
haved somewhat differently. The entire out-
put level below 4,000 Hz shifted uniformly
with temperature, with the cold and hot lev-
els spaced, respectively, just 1 dB above and
below the room-temperature output level.
There were also slight changes in the high-
frequency response above 10,000 Hz,
amounting to a + 1-dB change over the full
temperature range. Of course, the listener
does not hear these effects directly as re-
sponse changes, since the overall response
curve would normally be adjusted for one’s

Tested This Month

Avid Model 110 Speaker System @ Hitachi D-85S Cassette Deck
Micro-Acoustics 3002 Phono Cartridge ® Optonica SX-9305 Power Amplifier
Sound Concepts IR2100 Image Restoration Control
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preferred listening level. In this case, the
specified cartridge response was =+ 1.25 dB;
this was met at the low temperature, and it
improved to %1 dB at room temperature
and to a very impressive +0.5 dB at the
high temperature (although most people
would not appreciate even this remarkable
flatness in such a tropical ambient tempera-
ture!). We also noted that the output be-
tween 5,000 and 8,000 Hz did not change
with temperature, so the rest of the spec-
trum could be said to hinge about this up-
per-midrange band.

Our conclusion from these tests is that
cartridge response does change somewhat
with temperature, and in a manner that is

not always predictable (it is probably due in
most cases to changes in the properties of
the elastomeric damping materials in the
cartridge, which modify the effect of the in-
ternal cartridge resonances on its response).
These effects are not likely to be obviously
audible, since A-B tests are not very feasi-
ble because of the surprisingly long thermal
time constant of a phono cartridge (as much
as a couple of hours for complete stabiliza-
tion). Still, even these small changes can
matter to a cartridge manufacturer who is
claiming an unusually close response taler-
ance. However, a manufacturer will usually
specify the temperature at which the meas-
urement was made, such as 20 degrees C,

and most home environments do not differ
much from that value.

Probably the most interesting thing we
learned from this test was that at least some
cartridges, seemingly such delicate devices,
can withstand the abuse of being baked at
upwards of 150 degrees F without apparent
damage or change in any characteristics,
since our three sets of room-temperature
measurements (before, during, and after
the temperature cycling) were absolutely
identical. So, if you can listen to your sys-
tem in reasonable comfort, don’t worry
about the effect of temperature on the
phono response; your cartridge is probably
more rugged and stable than you are! O

Equipment Test Reports

By Hirsch-Houck Laboratories

Avid Model 110 Speaker System

A/ID CORPORATION describes its loud-
speaker systems as being designed for
“minimum diffraction.” This means that in
addition to meeting the usual criteria of
wide range, smooth frequency response, and
good dispersion, the speakers are so con-
structed that the cabinet edges and other
acoustic discontinuities close to the drivers
have a minimal effect on the polar response,
thereby preserving the imaging accuracy of
the systems over their full frequency
range.

The Model 110 is Avid’s smallest and
least expensive “minimum-diffraction”
speaker system. It is a two-way, bookshelf-
size unit whose 8-inch acoustic-suspension
woofer crosses over at 2,500 Hz to a l-inch
soft-dome tweeter with 6-dB-per-octave
crossover slopes. The Avid 110 is moderate-
ly efficient and is recommended for use
with amplifiers rated at between 15 and 100
watts output. The rated frequency response

is 48 to 20,000 Hz + 3 dB, with no specifi-
cation of the test conditions.

The particle-board enclosure of the Avid
110 is finished in walnut-grain vinyl on all
visible surfaces, including the front board
on which the speakers are mounted. They
are normally covered by a dark-brown cloth
grille that is retained by plastic fasteners,
but even with the grille removed the speaker
presents an attractive and finished appear-
ance. The grille assembly plays an impor-
tant part in the operation of the system,
however, and should normally be left in
place. The drivers are mounted as close to
each other as possible, and each is sur-
rounded by a plastic ring that extends about
¥ inch in front of the mounting surface.
The tweeter ring is flared to provide a horn-
like matching section between the dome and
the surrounding air. Avid states that this
“optimum-dispersion coupler” reduces dif-
fraction and improves dispersion.

The cloth grille is mounted on a 3s-inch-
thick wooden board, cut out to fit closely
around the front extensions of the tweeter
and woofer. This eliminates the usual dis-
continuity between the edge of a speaker
driver and either the mounting board or the
grille structure; the radiating surfaces thus
terminate, in effect, at the actual front sur-
face of the grille. The edges of the grille are
also rounded to reduce diffraction at the en-
closure edges.

The Avid 110 is 2138 inches high, 12V
inches wide, and 93 inches deep. It weighs
28 pounds. Avid covers it with a five-year
full warranty, paying shipping costs both
ways if service is needed and supplying
shipping cartons if the original ones are not
available. Price: $145 each.

® Laboratory Measurements. The aver-
aged frequency response of the two speakers
as measured in the far field of the listening
room was very smooth and free of the mid-
range irregularities that are typical of “live
room” measurements. Similarly, the close-
miked woofer frequency response was nota-
bly flat and smooth up to the 1,000-Hz up-
per limit of our measurement.

Splicing the two curves resulted in an un-
usually flat and smooth frequency-response
plot, varyingonly +0.5dB from 150to 2,500
Hz and with its *3-dB limits at 43 and
20,000 Hz. There was no ambiguity in splic-
ing the curves, which overlapped for more
than one octave with negligible error.

The high-frequency dispersion was good,
though not significantly different from that
we have observed in other speakers using
l-inch dome tweeters. The low-frequency
distortion with a 1-watt input (based on an
8-ohm impedance) was a negligible 0.5 per
cent from 100 Hz to below 50 Hz, rising to
2.5 per cent at 40 Hz and 11 per cent at 30
Hz. Increasing the drive level to 10 watts
resulted in typical distortion readings of 2.5
per cent down to 50 Hz and 7.5 per cent at
40 Hz.

The impedance of the Avid 110 averaged

(Continued on page 38)
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Inside
Full Color Sound.

There's more to Full Color Sound
than meets the ear.

There is a story of experience and
technical achievement that no other
tape manufacturer can tell. Fact: Sony
produces both high fidelity audic and
video tape and the high quality equip-
ment that plays it. In fact, Sony
pioneered magnetic tape recording,
and has been producing tape and tape
equipment for over 30 years.

Because of this vast and unigue
experience, we believe Sony knows
more about producing high quality re-
cording tape than anyone else. Sony
know-how goes beyond exclusive mag-
netic particles and binders, or our ex-
ceptionally smooth SP transport sys-
tem, or superb MOL and frequency
response.

What Sony does in its own unique
way has to do with balance. The fine-
tuning of all the elements that go into
making a tape, so that each comple-
ments the other, and together—in
balance—deliver the finest recording
that is humanly and technically possi-
ble to achieve.

It is this balance that is the secret
of Full Color Sound. 1t isn't really diffi-
cult to make one particular element
extraordinarily superb. So when some
tapes boast about a particular feature,

N
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we are not impressed. And neither
should you be.

The truetest of atape is to balance
these superb elements, some of which
actually work against each other. For
example, high sensitivity (sc vital for
MOL and S/N ratio) can produce print-
through. Another example: increasing
the volume of magnetic paiticles on
the tape improves sensitivity, However,
this would decrease tape durability.

Some of the factors that we con-
sider important to tape performance
are; MOL, frequency response, S/N
ratio, sersitivity, uniformity of output
level, print-through, erasakility, and
such physical aftributes as runability,
shedding, head wear, resistance to
temperature and humidity.

This is where the genius of Sory
comes In. To take all these elements
and balance them so they work with,
instead of against each other.

Balance. it's why Sony audiotapes
are so superb. The fact is, the more
expensive your audio equipment, the
more you'll appreciate Full Color
Sound. Listen to Sory SHF (normal
bias), EHF (high bias), FeCr or Metallic
tape yourself. Listen to the balance. it's
the secret of Full Color Sound.

SONY.

CIRCLE NO. 53 ON READER SERVICE CARD

© 198 Seny Corporaton of Amenca Tape Div Sony s a trademark of Sany Corp




about 8 ohms over most of the audio range
with a maximum of almost 30 ohms at the
bass-resonance frequency of 53 Hz. The
speaker sensitivity was 88 dB at 1 meter
with an input of 2.83 volts of random noise
in an octave band centered at 1,000 Hz. The
tone-burst response was excellent at all fre-
quencies, and it was virtually unaffected by
changes in the microphone position relative
to the speaker.

® Comment. We would have been sur-
prised if a speaker that measured as good as
the Avid 110 were to sound less than good
in any respect. There were no such sur-
prises. The Avid 110 delivered some of the
flattest, least colored sound we have heard
from a small bookshelf speaker. In fact,
very few of the more sophisticated and ex-
pensive speakers we have tested could
match, let alone surpass, the Avid 110 in

smooth response and lack of coloration.

This was most evident in its mid-bass
sound. The low-frequency response of the
110 has only a slight peak of about 3 dB in
the 60- to 70-Hz range, and above that it is
essentially flat. Thus, male voices do not ac-
quire a boomy or tubby quality, which is
one of the most common low-frequency
aberrations of speakers.

Avid strongly implies that the lack of
“boxiness” (another way of describing what
we heard from the 110) is a direct result of
its minimum-diffraction design. Although
we cannot be certain which aspect of the
speaker’s design deserves the credit (proba-
bly there is more than one), it seems obvious
to us that a speaker with uniform energy
output over most of the audio range, almost
constant impedance, good dispersion, clean
tone-burst response at almost any distance
and angle relative to the drivers, plus a lack

of “boxiness” must be doing its job prop-
erly. To paraphrase the late C. J. LeBel
(one of the founders of the Audio Engineer-
ing Society), “If something measures good
and sounds good, it is good.”

The Avid 110 does not sound either small
or inexpensive. Its bass performance is all
that can be expected of an 8-inch driver in a
small box, and we found it to be quite ade-
quate and in balance with the excellent
high-end output of the speaker. The 110 can
be driven hard with a 200-watt amplifier
without damage either to its components or
to a listener’s sensibilities. Even without
having compared the Avid 110 directly with
any competitively priced speakers, we
would not hesitate to rank it among the top
of that group. It is a superior speaker that
does just what is claimed for it.

Circle 140 on reader service card
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Hitachi D-85S Cassette Deck

HE Hitachi D-85S is a two-motor, two-
head cassette deck with a solenoid-con-
trolled transport and a rewind feature based
on a microprocessor-assisted memory. An
electronically regulated d.c. motor drives
the single capstan, and a second d.c. motor
is used to turn the reel hubs. Cassettes are
inserted, tape openings downward, into
slides on the rear of a front-opening cas-
sette-well door. Rear illumination shows
how much tape there is remaining on a side,
and the clear plastic door affords full label
visibility. The door panel itself can easily be
removed for either routine head cleaning or
demagnetizing.

The solenoid-controlling RECORD, PAUSE,
and PLAY pushbuttons have LED status in-
dicators; the last of these flashes on and- off
during record and play modes at a rate de-
termined by the amount of tape on the take-
up hub. To insert a 4-second space between
recorded selections (more if the button is
held down continuously), a RECORD MUTE
pushbutton is provided that causes the
PAUSE LED to flash and automatically halts
the machine in the pause mode after insert-
ing the blank space.

Two rows of sixteen peak-reading LEDs,
(green at 0 dB and below, red above) form
the record-level indicators, which are cali-
brated from —30 to +10 dB. No specific
marking for Dolby level is provided; in our
tests it registered at + 1 dB. For signal lev-
els of 0 dB and above the appropriate LED

remains on for about 1 second after the mu-
sical peak has passed, making it easier to set
record levels during passages of rapidly
changing signal levels.

Although the customary three-digit me-
chanical tape counter is provided, the
D-85S does not use it for memory-rewind
(and rewind-play) functions. Instead, a mi-
croprocessor in the unit memorizes the tape
location when the pLAY button is pressed
(during either the play or record mode),
and it is to this point that the deck will re-
turn (and either stop or replay from) when
the appropriate memory function is en-
gaged. If the tape is permitted to run to the
very end, where the auto-stop mechanism is
triggered, the memory functions ignore the
point where pLAY had been last pushed and
completely rewind the tape.

Three pushbuttons set the bias and
equalization of the D-85S for either metal,
CrO,-equivalent, or ferric-oxide tape for-
mulations, and similar pushbuttons turn the
Dolby system on or off and select either a
microphone or a line-level source; LED in-
dicators show when metal tape and Dolby
have been selected. When the Dolby system
is used, an FM multiplex filter is automati-
cally inserted into the circuit to prevent im-
proper operation of the Dolby circuitry dur-
ing off-the-air recording. Additional front-
panel switches and controls are provided for
timer activation (in record or playback
mode) and level setting.

The customary line-level input and out-
put jacks are located on the rear panel, to-
gether with a DIN-type connector for at-
taching a remote-control accessory. The Hi-
tachi D-85S measures approximately 1718 x
4% x 10% inches (width, height, depth).
Retail price: $300.

® Laboratory Measurements. Test data
supplied with our sample of the D-85S indi-
cated that its factory adjustments had been
made with Maxell tapes—UD XL-1 (fer-
ric}), UD XL-II (CrO,-type), and MX
(metal)—so we used these in our evalua-
tion. Other premium-grade formulations
would yield very similar results, as a spot
check with different brands indicated.

Playback frequency response was tested
using Teac 216 (120-microsecond) and 316
(70-microsecond) test tapes. As shown in
the accompanying graph, differences in
equalization accuracy were negligible, and
response was extremely flat (=1 dB) from
the highest tone on the test tapes (14,000
Hz) down to the lowest (31.5 Hz), where
the response was down by 2 dB.

Overall record-playback frequency-re-
sponse curves were no less impressive, par-
ticularly for a deck in the rather modest
price class of the D-85S. Low-end response
held up down to 40 Hz and showed a near-
complete absence of the usual bass irregu-
larities (‘“*head bumps”). With the ferric
UD XL-I, treble response was down by 3
dB at a little over 17 kHz; UD XL-11 (CrO,
equivalent) pushed this point slightly above
18 kHz. The metal formulation (Maxell
MX) showed a slightly rising high-end re-
sponse (+2.5 dB at 16 kHz), but even dis-
counting this the —3-dB point would have
fallen at approximately 19 kHz, which is
extraordinarily good for any two-head deck.
As we have come to expect, metal tape
showed its greatest advantage in consider-
ably extending high-frequency response at a
high input level (0 dB).

Switching in the Dolby noise-reduction
system with its attendant 19-kHz FM-mul-
tiplex filter restricted the upper frequency-
response limit for all tapes to about 15 kHz.

(Continued on page 40)
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"PUERTO RICO
LIKE RONRICO.

Puerto Rico is the Rur Island, the
world’'s foremost rum-producing
region. And Ronrico is tfe rum—3au-
thentic Puerto Rizan rum since 1830.
Ronrico's smocth, ligh taste was
been the prids af six ge ¥erations of
219 i Puerto Rican rum masters. One sip
R 1 will tell you why.
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The fact that the filter could not be sepa-
rately switched out did not affect FM dub-
bing or the playback of normal prerecorded
cassettes, but it did slightly attenuate the
highest frequencies when we copied some of
our best *“‘demo’” cassettes containing ex-
tremely demanding music signals. At levels
of —20 and —30 dB, the Dolby system it-
self tracked very accurately (+0.5 dB) up
to between 14 and 15 kHz.

Third-harmonic distortion, using a 1,000
Hz tone at an input level of 0 dB, registered
0.55,1.05, and 1 per cent with ferric, CrO,-
equivalent, and metal tapes, respectively; 3
per cent distortion required inputs of =+ 5.3,
+3.2, and +4.2 dB. Referred to the output
at this point, unweighted signal-to-noise ra-
tios (S/N) for the three tapes measured
54.4, 54.8, and 53.4 dB. Adding Dolby and
CCIR/ARM weighting, the S/Ns for fer-
ric, CrO,-equivalent, and metal tapes in-
creased to 64.2, 65.8, and 65.8 dB, respec-
tively. Weighted-rms wow and flutter was
slightly below 0.04 per cent, with a 0.045
per cent rating on the DIN-peak-weighted
measurement, using a Teac MTT-111 test
tape.

Fast-forward and rewind times for a
C-60 cassette were a rather rapid 75 and 73
seconds. A line-level input of 77 millivolts
produced a 0-dB indication, with a maxi-
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mum output at that level of 0.65 volt. Mi-
crophone sensitivity was 0.45 mV, and the
maximum input level before clipping regis-
tered 22 mV. This is not an outstanding
overload margin (34 dB), but it should
prove adequate for most live-recording ap-
plications likely to be undertaken with the
D-85S.

® Comment. The Hitachi D-85S proved to
be a very capable performer within any rea-

sonable expectation for a deck in its price
category. For FM and normal disc dubbing
its frequency-response and signal-to-noise
ratios were certainly adequate, and its wow-
and-flutter was surprisingly low. Mechani-
cally, operation was smooth and free of any
idiosyncratic hitches. In short, the Hitachi
D-85S is a fine machine for a medium-price
sound system.

Circle 141 on reader service card

Micro-Acoustics 3002
Phono Cartridge

HE new System II phono cartridges from
Micro-Acoustics are improved versions
of the basic “electret” design used in all
previous Micro-Acoustics cartridges. The
electret is a sintered dielectric material that
carries a permanent (for all practical pur-
poses) electrostatic polarization. Any strain
on the electret, such as the vibrations ap-
plied by the stylus/cantilever assembly,
generates a voltage between opposing con-
ductive surfaces of the element, a voltage
that is proportional to the amplitude of the
deflection of the electret.

Tomake the response of the Micro-Acous-
tics electret cartridge compatible with con-
ventional magnetic-cartridge preamplifiers,
an integral passive microcircuit simulta-
neously converts the amplitude response of
the cartridge to a velocity response, reduces
its output level so that it is compatible with
the input requirements of magnetic pream-
plifiers, and provides an essentially resistive
cartridge impedance that makes its electri-
cal performance nearly independent of wide
variations in preamplifier input load resist-
ance and capacitance.

The middle cartridge in the System II se-
ries, the Model 3002, has a beryllium stylus
cantilever with a “*Micro-Point II"’ diamond
stylus at its tip. This was designed to be a
playback analog of the Micro-Point cutting
stylus that Micro-Acoustics supplies to a
large part of the recording industry. It is the
company’s proprietary version of the ex-
tended- or line-contact stylus shape used in
some models by almost every cartridge
manufacturer.

The cantilever is coupled to the electret
element by a small yoke that applies its mo-
tion along the 45-degree-incline axes of the
modulation of a stereo groove directly to the
two generating elements. The stylus assem-
bly is easily replaceable by the user. The
electrets are damped by a system of damp-
ers that are independent of the pivot system
and are designed to give the cartridge a flat
and extended high-frequency response.

An electret cartridge inherently can have
a very low mass, since it does not require
shielding, magnets, or coils. Previous Mi-
cro-Acoustics cartridges were deliberately
weighted so that they could be balanced in

available tone arms. To adapt the System II
cartridges to the recent trend toward reduc-
ing arm mass, they have been lightened
somewhat, and in addition they are
equipped with removable internal weights
that permit the cartridge weight to be var-
ied in 0.5-gram steps from 2.5 up to 4
grams. The body of the cartridge is molded
of black carbon fiber for low mass.

Unlike most cartridge manufacturers,
Micro-Acoustics specifies the test records
used to derive their performance ratings.
The frequency response with the CBS STR
170 record is rated at +1.25 dB from 5 to
20,000 Hz and the tracking-force range is
0.7 to 1.4 grams, 1.2 grams being the pre-
ferred force. The rise time of the cartridge
response, using the CBS STR 112 record, is
rated at 5 microseconds. The output voltage
at 3.54 cm/sec velocity is 3.5 millivolts.
Channel separation is rated 30 dB at 1,000
Hz and 20 dB at 10,000 Hz. The cartridge
loading is completely non-critical, and it
can be used with load resistances from
5,000 to 100,000 ohms and capacitances
from 25 to 1,500 picofarads. Suggested re-
tail price: $150.

® Laboratory Measurements. We installed
the Micro-Acoustics 3002 in a tone arm of
typical mass, 