ARY OF &4 BASIC MUSIC
SUCCESS STORY: THE REMARKABLE TOKYO QUARTET

EQUIPMENT TEST REPORTS: Carver C-4000 Sonic Holography/Autacorrelator Preamplifier
Fisher CR-4025 Stereo Cassette Deck = SAE Model 180 Parametric Equalizer
Shure/SME Series Ill Tone Arm ¢ Sherwood S-7650 Stereo Receiver
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I}
Xgd

LY
]
4

44896 1Y SHL
e

HLIHS
BININ 199 gu311¢0q 1

brered Réview |

ik

4
NHIT79
SIRADY




Most speaker companies try to impress
you by describing the "wonderful” sound
that comes out of their speakers.

At Pioneer, we think the most believable
way to describe how good HPM speakers
are is to tell you what went into them.

THE HPM SUPERTWEETER:
SPEAKER TECHNOLOGY RISES TO NEW HIGHS.

[n many speakers, you'll
tind that the upper end of the
audio spectrum is reproduced
by an ordinary tweeter.

In HPM speakers, you'll
find that the high frequencies
are reproduced by a unique
supertweeter.

[t works by using a
single piece of High
Polymer Molecular tilm, (hence the name
HPM) that converts electrical impulses into
sound waves without a magnet,
voice coil, cone, or dome.

And because the HPM
supertweeter doesn't need
any of these mechanical parts,
it can reproduce highs
with an accuracy and
definition that surpasses
even the finest conventional
tweeter.

As an added advantage, 3
the HPM film is curved for
maximum sound dispersion.
So unlike other speakers, you don't have to
plant yourself in front of an HPM speaker to
enjoy all the sound it can produce.

MID-RANGE THAT ISN'T
MUDDLED.
For years, speaker man- -

ufacturers have labored over = Rt -
mid-range driver cones that o

The High Polymer Molecular Supertweeter.
So incredible, we named a whole line ot speakers after it.

You'll never hear a sound out of these
die cast aluminum speaker frames.

HPM-100

with the same materlals that were being
used in 1945.

Every woofer in the HPM series,
however, is made with a special carbon tiber
blend that's allowed us to decrease the
weight of the cone, yet increase the strength
needed for clarity. So you'll hear the deepest
notes exactly the way the musician recorded
them.

And because every HPM
woofer also has an oversized
magnet and long throw voice
coil, they can handle more
power without distorting

OTHER FEATURES YOU
RARELY HEAROF

Every HPM speaker has
cast aluminum frames, in-
stead of the usual flimsy stamped out metal
kind. So that even when you push our
speakers to their limit, you only
hear the music and never the

were so impressed, they

started making what look like

die cast frames, but aren'.

HPM speaker cabinets

are made of specially com-

pressed board that has better
‘ acoustic properties than ordi-
£ nary wood.

Their speakers have level
controls that let you adjust
the sound of the music to your living room.

And these features are not just found in
our most expensive HPM speaker,
but inevery speaker in the
HPM series.
All of which begins to e x-
plain why, unlike speakers
that sound great on only part

ey -

are light enough to give you
quick response, yet rigid enough
not to distort.

Pioneer solved this problem by creating
special cones that handle more power, and
combine lower mass with greater rigidity. So
our HPM drivers provide you with cleaner,
and crisper mid-range. Which means you'll
hear music, and not distortion.

WOOFERS THAT TOP EVERY OTHER BOTTOM.

Conventional woofers are still made

© 1978 US. Pioneer Elecironics Corp., 85 Oxtord Drive, Moonachie, N.|. 07074.

Level controls thattet you adjust the sound
to your listening area.

of the music, HPM speakers
sound greaton all of it.

At this point, we suggest you take your
favorite record into any Pioneer Dealer and
audition a pair of HPM speakers in person.

It you think what went into them
sounds impressive, wait till you hear what
comes out of them.

foioneger
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frames. In fact, our competitors

AND IT'S WHAT GOES
INTO HPM SPEAKERS THAT
MAKES THEM SOUND GREAT ON
EVERY PART OF THE MUSIC.

HPM 100

I

HPM 40

-----




“WHAT COMES OUT
OF ASPEAKER IS ONLY
AS IMPRESSIVE AS




It was inevitable . . .

With. all the rapid developments
being made in today’s-high fidelity tech-
nology, the tremendous advance in audi-
ble performance in Empire’s new EDR.9
phono cartridge was bound to happen.
And bound to come from Empire, as we
have been designing. and ‘manufacturing
the finest phono cartridges for over 18
years.

Until now, all phono cartridges were
designed in the lab to achieve certain
engineering characteristics and require-
ments. These lab characteristics and re-
quirements took priority over actual listen-
ing tests because it was considered more
important that the cartridges “measure
right’” or “test right’—so almost everyone
was satisfied.

Empire’s EDR.9 (for Extended Dy-
namic Response) has broken with this tra-
dition, and is the first phono cartridge that
~not only meets the highest technological
and design specifications—but also our

demanding listening tests—on an .equal
basis. In effect, it bridges the gap between
the ideal blueprint and the actual sound.

The EDR.S utilizes an L. A. C. (Large
Area Contact) 0.9 stylus based upon—and
named after—E. I. A. Standard RS-238B.
This new design, resulting in a smaller
radius and larger contact area, has a
pressure index of 0.9, an improvement of
almost six times the typical. elliptical stylus
and four times over the newest designs
recently introduced by several other car-
tridge manufacturers, The result is that less
pressure is applied to the vulnerable rec-
ord groove, at the same time extending
the bandwidth—including the important
overtones and harmonic details.

In addition, Empire’s exclusive, pat-
ented 3-Element Double Damped stylus
assembly acts as an equalizer. This elimi-
nates the high “Q’" mechanical resonances
typical of other stylus assemblies, produc-
ing a flatter response, and lessening wear
and tear on the record groove.

INTRCDUCING THIE IEMPIRIE IEDRY PHICNC CARTI

IT SCUNDS AS

=gy - - i .t :- 1
=CCID ON A PIECCRID AS IT DTIES ON PAPIZR.

‘We could go into more technical de- ‘
tail, describing pole rods that are laminat- '.
ed, rather than just one piece, so .as to
reduce losses in the magnetic structure, re-
sulfing in flatfer high frequency response
with less distortion. Or how the EDR.9
weighs one'gram less than previous Empire
phono cartridges, making it a perfect match
for today’s advanced low mass tonearms.

But more important, as the EDR.9 car-
tridge represents a new approach to car-
tridge design, we ask that you consider it
in a slightly different way as well. Send for
our free technical brochure on the EDR.9,
and then visit your audio dealer and listen.
Don’t go by specs alone.

That's because the new Empire EDR.9
is the first phono cartridge that not only
meets the highest technological and de-"?
sign specifications—but also our de-
manding listening tests. or- M)

Empire Scientific Corp.]
Garden City,N.Y 11530
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The first high-technology record cleaner was
the Discwasher System. Four scientific revisions
later, the Discwasher is literally years ahead of
all other devices.

WITH PRIORITY TECHNOLOGY:
Discwasher D3 Fluid is proven by lab tests to
be the safest active cleaning fluid for record
care. But a good fluid is not enough. The
Discwasher System is also a precision removal
system that uses capillary action with slanted
micro-fibers to lift dust, dirt, and dissolved
debris off the record, rather than pushing them
around like “dry”” and "“constant humidity”
methods. The real dimensions of record care
are safety plus integrated function.

!
¥

PSP ERPTIC: 5 %

WITH PROVEN VALUE:

The uniquely styled Discwasher handle is
constructed of hand-rubbed walnut which will
long outlast “plastic wonders”. This easily held
handle is lightweight because of an integral
cavity which conveniently holds the D3 Fluid
bottle. A special brush to clean the directional-
fiber Discwasher pad is included without
charge, and also fits inside the handle cavity.

WITH GENUINE SATISFACTION:

Only Discwasher gives immediate perform-
ance, long-term record safety, pleasing physical
characteristics and a price that hasn’t changed
in five years.

Seek out the Discwasher System, by name.
Only Discwasher delivers technology, value
and satisfaction.

CIRCLE NO. 18 ON READER SERVICE CARD

. . ® o
discwasher, inc.
Columbia, MO 65201
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® IN-WARRANTY REPAIRS TO AUDIO COMPONENTS may become subject to
regulations imposed by many state legislatures, according to
Lawrence Kanter of the Federal Trade Commission. In a speech at
the recent Las Vegas Consumer Electronics Show, Kanter said that
consumer electronic products are among the goods about which the
FTC receives large numbers of complaints about in-warranty service.
The FTC believes that this is because electronic service shops are
inadequately paid by manufacturers for warranty work and therefore
cannot afford to do a thorough job of servicing. Upcoming state
regulations might require that manufacturers pay repair stations
warranty rates equal to those charged for out-of-warranty work.
Another possibility would be an FTC-mandated requirement that
audio manufacturers disclose, as part of the warranty information
they make available to the consumer, whether they are paying
warranty repair rates that are below retail-level repair rates.

® DISCO is now about 25 per cent of the United States' $4 billion
annual record business, according to an estimate by Robert Summer,
president of RCA Records. RCA's emphasis on disco has helped
quadruple the company's profits to record levels since 1975, when
disco first began to seize a meaningful share of the market.

® ANGEL RECORDS' NEW AUDIOPHILE LINE, the 45 Sonic Series,
consists of 12-inch, 45-rpm classical discs. Launched in April
with a release of ten albums, the series contains such orchestral
spectaculars as Gershwin's Rhapsody in Blue, Ravel's Boléro,
Respighi's Pines of Rome, and Stravinsky's Firebird Suite. The
works were chosen for their suitability for sonic demonstration,
and the performances, which have previously been released on
33 1/3-rpm discs, have been remastered for the new series. Among
the benefits Angel claims for the faster speed are greater volume
and wider dynamic range. Playing time per record is about half
that of a conventional LP. List price: $8.98.

® MULTICHANNEL TV SOUND: The Electronic Industries Associati n
(EIA) formed a special subcommittee in March to make technical
recommendations for a system of broadcasting stereo TV sound.

The recommendations will be submitted to the Federal Communications
Commission. The EIA, an umbrella organization representing
electronic manufacturers of all types, has long been active in
advising the federal government on communications-related issues,
submitting recommendations and studies on such subjects as sterew
AM and FM quadraphonic broadcasting.

® TRAVELING WITH A RADIO is a 360-page guide to 8,096 AM and FM
radioc stations in 3,323 cities and towns in the United States.
Designed primarily for motorists, the book lists, Ain addition to
dial settings, the maximum broadcast power, program format, and
network affiliations of the stations. It also indicates which
stations broadcast in stereo or four-channel. Available from
Donnelly & Sons Publishing Co., P.O. Box 4152, C lorado Springs,
Colo. 80930 for $5 postpaid.
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& NORTH AMERICAN STEREO AM BROADCASTS will probably originate with
station CKLW in Windsor, Ontario, Canada. Approval for test
broadcasts, which will try to determine the relative compatibilities
of the five proposed stereo AM systems with existing meno receivers,
has been obtained from both Canadian and U.S. governments. Depending
on cooperation from the various system manufacturers, the transmissions
could begin as early as mid spring. Station CKLW is a 50, 000-watt
facility broadcasting at 800 kHz with a reach that covers most of
Michigan and parts of Ohio and Pennsylvania on good days.

@ LONDON RECORDS' FIRST DIGITALLY RECORDED RELEASE is a two-disc
album by the Vienna Philharmonic conducted by Willi Boskovsky.
Recorded live at the orchestra's New Year's Day concert this year,
it includes Franz von Suppé's Beautiful Galatea overture and waltzes
and polkas by Karl Ziehrer and four "Strausses (Johann Jr. and Sr.,
Eduard, and Josef). Bearing a new LDR logo (for London Digital
Recording), the-set is priced at $19.96.

@ THE SOCIAL NOTE OF THE SEASON: The irrepressible Nick Lowe
(whose sequel to "Pure Pop for Now People" is expected momentarily)
is reported ready to tie the knot with Carlene Carter, youngest
member of the legendary Carter clan and an exceptional singer and
songwriter in her own right. Carlene, by the way, will be assisted
on her second album by Clover, the California pub band that provided
the uncredited back-ups on Elvis Costello's "My Aim Is True."

® THE MAGNAVISION VIDEODISC SYSTEM will be on sale .in three stores

in the Seattle-Tacoma region of Washington by April. The dealers
chosen by Magnavox are Allied's Bon Marché, Frederick & Nelson, and
Doces Home Furnishings. Except for Atlanta, where the Magnavision

player and MCA videodiscs were introduced last December, Seattle

and Tacoma are the only cities in the United States to have access
to videodisc hardware and software. Magnavox has also announced six
new dealerships in the Atlanta area. Both announcements suggest
increased Magnavox video production.

@ MUSIC ON TV THIS MONTH includes a double header for strings on
PBS May 8. It begins with Alexander's Bachtime (sic) Band, a
documentary showing sixty-six gifted young music students under
the tutelage of violinist and conductor Alexander Schneider playing
three works by Bach. The Heifetz Concert which follows on most
PBS stations is the TV "concert debut" of violinist Jascha Heifetz,
originally aired on NBC in 1971. Heifetz prlays works by Gershwin,
Bach, Bruch, Mozart, Debussy, and Prokofiev. Check local listings.

® DEBBIE HARRY OF BLONDIE (Stereo Review's March cover girl)
appeared recently at New York rock club Hurrah as a back-up
musician for underground avant-garde violinist Walter Stedding,
apparently to appease the fans who consider her group's unexpected

disco hit, Heart of Glass (Chrysalis), a crass commercial sellout.
Ms. Harry contributed appropriately atonal noodling on (no fooling)
trumpet. But can she play Carnival of Venice?
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We've just improved
every record you own.

Unitized, laminated Permalloy coil core and pole pieces

Non-resonant
magnesium-alloy
body

Individual moving magnet i

{or each channel Calibrated overmang adjustment

Low impedance
low inductance
toroidal coil

Wt

audio-technica

AT 25

l | Stylus assembly set screw

| ; ! ;

Mu-metal shield Improved racial damping ring Plugs direct~ into most fine tone arms

between magnetic
syslems |

Square-shank. nude-mounted 0.2 x 0.7-mil miniature diamond sklus

0.3mm diameler Berylium cantilever

e AR A : kg

BRI _ ; TR, ‘
Bold, creative new technology sets new standards

for clarity, dynamic range, and stereo separation.

Of course the new AT25 doesn't look like
other stereo phono cartridges. It’s
entirely different. And not just on the
outside. We've rethought every detail of
design and construction. All in the
interest of the smoothest, cleanest sound
you've ever heard. The AT25 frequency
response is utterly uniform. Definition
and stereo separation are remarkable.
Dynamic range is awesome. Even the
most demanding digital and direct-to-
disc records are more spectacular, more
musically revealing.

But set our claims aside and listen.
The AT25 is unexcelled for transparency
and clean, effortless transient response.
Individual instruments are heard crisply,
without stridency even at extremely
high levels. Even surface noise is less
apparent.

The cutaway view shows you how
we do it. Start with the coils. Just two,
hand-wound in a toroidal (doughnut)
shape. A unique shape which cuts losses,
reduces inductance, and lowers imped-
ance. The coils are wound on laminated
one-piece cores which also serve as pole
pieces. Again, losses are lower. Eddy
current effect is also reduced. Which all
adds up to superior transient response.
It’s like having the electrical perfor-
mance of the finest moving coil designs,
but with the high output of a moving

AUDIO-TECHNICA U S

magnet. The best of both worlds!

Each magnetic system is completely
independent. No common circuits. We
even add a mu-metal shield between the
coils to insure no leakage between
channels. Which results in stereo separa-
tion which must be heard to be believed.

But there’s more. An entirely new
stylus assembly with one of the smallest
whole diamond styli in series produc-
tion. Only 0.09mm in cross section and
almost invisible. It's nude-mounted and
square-shank to insure exact alignment
with the groove. And it’s set in a Beryl-
lium cantilever that eliminates flexing.

Instead of snapping into place, this
stylus assembly is held rigidly to a
precisely machined surface with a small
set screw. A small detail which insures
perfect alignment, no spurious reson-
ances, and simple stylus replacement.

We treat cartridge shell resonances
too, with special damping material
applied to the top of the unique plug-in
shell. The magnesium shell even has a
calibrated adjustment for stylus over-
hang to insure perfect installation.

The many technical differences
between the new AT25 and every other
stereo cartridge are fascinating. .. and
significant. But the real difference is in
the resulting sound. It's almost as if you
had plugged your stereo system directly

i

into the studio console. Every sudtlety of
artistic expression is intact, no matter
how complex—or simple—the music, no
matter how loud—or soft—the perfor-
mance. It's as though a subtle barrier
had been removed adding clarity and
presence to every record you own.

A cartridge of this sophistication
and high quality cannot be produced
quickly. Initially the AT25 may be in
short supply. But your patience will be
rewarded with performance which will
send you back through your record
library to discover nuances you never
suspected to hear. And you’ll eagerly
await the sonic splendors of tomorrow’s
digital recording techniques.

This outstanding performance is
now available two ways: the direct
plug-in AT25 and the standard-mount
AT24, Either one will make every other
component you own sound better,
including your records!

Model AT25 Unitized
Headshell/Dual Magnet™
Stereo Phono Cartridge
$275

Model AT24 Dual
Magnet™ Stereo Phono
Cartridge $250

/ INNOVATION o PRECISION o INTEGRITY
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By William
Anderson

AESTHETOLOGICAL UNEMPLOYMENT

HILE tending, as Elvis used to say, to
business a few weeks back, my eye
fell upon this headline in the record-industry
newsweekly Billboard: ‘““CBS and WEA
Profits Sag.”” Since Columbia and the Warner
Communications family of labels together ac-
count for something like a third of the discs
sold in this country, I read on to see why. The
reasons given were several: a strike; in-
creased manufacturing, advertising, and pro-
motional costs; and lagging sales in the sec-
ond haif of 1978, the year of the ‘‘sag.”” But I
did not see among them the observation that
neither Columbia nor Warners has been ex-
actly at the heart of the disco market which is
lately estimated to make up a hefty 25 per
cent of domestic record sales.

Like the Grammy Awards (see Steve Sim-
els’ comments on page 148), Columbia and
Warners are Johnnies Come Lately to disco,
having vainly waited some five years for the

“fad’’ to go away, five years during which a
number of small independent labels were hav-
ing, so to speak, a ball. How is it that all those
high-powered, visionary, with-it talent
scouts, public-pulse feelers, and market ex-
perts managed to miss out on the Next Big
Thing (which disco surely is) until it was al-
most too late? Well, there are, first of all, the
penalties of gigantism: a slower reaction time,
cumbrous movement, and, particularly, a
long period of gestation (the elephant spends
eighteen months in utero). But more to the
point is the considerable power of a vested in-
terest: rock. Almost two decades of incum-
bency have solidified the grip of the rock gen-
eration on the repertoire policies of most of
the major record companies. During this peri-
od, a-&-r men (and women), publicists, and
even a few executives earned their merit
badges as arbitri elegantiarum, rock division,
by out-predicting earlier seers who mistaken-

ly thought that pop music had reached its apo-
theosis in the art of, say, Miles Davis, Los In-
dios Tabajaras, and the Anita Kerr Singers.
None of these office holders are going to give
up their positions without a fight, particularly
for a music they neither like nor understand.

In time, however, they will have to surren-
der to a new generation of pop-music manipu-
lators: young disco jockeys, who speak an ex-
otic technical lingo still in the process of being
invented, are already making their way into
recording studios to do things the ‘‘old tim-
ers’’ cannot. But where will they all go, these
casualties of aesthetic change? Some few of
the more flexible, more professional studio
workers will doubtless weather this storm as
they have others, but many can not (or will
not) make the leap into disco and will simply
(though not without bitterness) leave the mu-
sic industry. The more business-minded will
make their way into the executive suite,
whence they will be in a position in future to
decree ‘“‘revivals’’ for rock as their predeces-
sors have done in the past for jazz. And final-
ly, the more articulate will talk their way into
academia, either as ‘‘oldie-goldie’’ radio disc
jockeys or as accredited classroom pundits.
There they may be able to make common
cause with the jazz specialists, perhaps even
with the ethnomusicologists (when you get
right down to it, rock is a kind of folk music).
But they will not have an easy time of it. They
will be at the bottom of the pecking order ina
society where the infighting and backbiting of
the record industry will seem mere child’s
play, and they will be competing with another
group of displaced persons—the unassimila-
ble rock critics—who are even more articulate
than they.

THOUGH I do have opinions about all the
music this discussion has been dancing
around, I have kept them resolutely apart.
That resolve does not forbid my pointing out
a moral, however. It concerns the Peril of
Excessive Contemporaneity: he who lives 100
per cent in the present has no future.
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Era IV begins! The new Shure V15
Type IV phonograph cartridge is
an altogether new phono cartridge
system that exceeds previous per-
formance levels by a significant

degree — not merely in one
parameter but in totality. The Type
IV offers:

Demonstrably improved tracka-
bility across the entire audible
spectrum.

Dynamically stabilized tracking
overcomes record-warp caused
problems, such as fluctuating
tracking force, varying tracking
angle, and wow.

Electrostatic neutralization of the
record surface minimizes clicks
and pops due to static dis-
charge, electrostatic attraction of
the cartridge to the record, and
attraction of dust to the record.
An effective dust and lint re-
moval system.

A Hyperelliptical stylus tip con-
figuration dramatically reduces
both harmonic and intermodula-
tion distortion.

Ultra-flat response — individu-
ally tested.

VI5 Type IV
ER

Stereo Dynetic® Phono Cartridge

.

For complete details on this remarkable
new cartridge write for the V15 Type IV
Product Brochure (ask for AL569) and
read the exciting facts on the V15 IV for
yourself.

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In Canada:

A. C. Simmonds & Sons Limited

Manufacturers of high fidelity compo-
nents, microphones, sound systems,
and related circuitry.
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Class Conscious

@& Peter Reilly’s March reviews of ““The As-
taire Story”’ (not my cup of tea) and, especial-
ly, Barbra Streisand’s ‘‘Greatest Hits, Voi-
ume I (I can take it or leave it) were so
beautifully written that I was once again re-
minded of the plain class of the material in
STEREO REVIEW. I really only care about
what Mirella Freni or Placido Domingo or
Kiri Te Kanawa have done lately, but when
the prose comes out like Mr. Reilly’s I've got
to write in with congratulations. I'll even for-
give you for the blonde in tights on the cover!
RoN MEYER

Kirkwood, Mo.

That wasn’t just any blonde on the March
cover—that was Blondie!

Incompatible Videodiscs

@ Ivan Berger’s and Gary Stock’s ‘‘Audio/
Video News’’ articles on the various ap-
proaches to videodisc recording (August 1978
and March 1979) were excellent. Unfortu-
nately, the way the various manufacturers
are going about choosing a standard format is
very reminiscent of the way they approached
the market with quadraphonics several years
ago. Are they going to ruin a good thing again
by introducing incompatible equipment? I
would like to see the Magnavox optical-pick-
up system adopted, since the old needle-in-a-
groove method of extracting information
from discs would seem to be a step backward
rather than forward.
LARRY BERGESON
Racine, Wis.

Basic Repertoire

@ I would like to thank STEREO REVIEW for
undertaking the task of publishing and regu-
larly updating The Basic Repertoire. 1 have
just bought a stereo system, and choosing rec-
ords has become almost as important to me
as choosing the right components. Although I
have made some poor selections (because 1
had no prior knowledge about orchestral re-
cordings), I am sure that I can rely in the fu-
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ture on Richard Freed’s recommendations in
The Basic Repertoire. 1 was pleased to find
that some of the records I had selected on my
own were on his list. The booklet is especially
helpful in pointing out good budget-price re-
cordings. If you lived in Hawaii you’d be
shocked by our record prices!

JERRY M. YOUNG

Honolulu, Hawaii

See the announcement of the updated 1979 edi-
tion of The Basic Repertoire on page 135.

Pop’s Dada

@ In Steve Simels’ review of Bryan Ferry’s
““The Bride Stripped Bare’’ in the March is-
sue there is a reference to Ferry’s ‘‘Marcel
Duchamp Meets Ronald Coleman intellectual
lounge-lizard act.”” Who is Marcel Duchamp?
And what is a lounge lizard?

Tom COSTELLO

Anaheim, Calif.

Marcel Duchamp is a gentleman who de-
scends staircases slowly; a lounge lizard re-
clines on the last step and watches him.

Hirschfeld

@ I was thrilled to see theatrical caricaturist
Al Hirschfeld’s portrait of Beverly Sills on
the cover of the February STEREO REVIEW. Is
Hirschfeld represented by a gallery? I would
like to see more of his work.
SHIRLEY WEINBAUM
Poughkeepsie, N.Y.

Al Hirschfeld does indeed have a gallery: he is
represented exclusively by the Margo Feiden
Gallery, 51 East 10th Street, New York, N.Y.
10003. We are told that they have more than
fifty years of his work on permanent display.

Carlene Carter

® I was glad that STEREO REVIEW’S critics
and editors gave Carlene Carter’s debut al-
bum an honorable mention in the 1978 Record

(Continued on page 14)
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of the Year Awards, though [ would have pre-
ferred to see her get one of the top awards. I
have never been more impressed with an art-
ist’s first recording effort, except possibly for
Emmylou Harris’ “‘Pieces of the Sky’’ LP.
Ms. Carter is living proof that musical talent
is an inherited trait.
KEVIN R. JONES
Springfield, TlI.

Klaus Tennstedt

@ Richard Freed’s February ‘‘Best of the
Month’’ review of Klaus Tennstedt’s record-
ing of the Mahler First was a remarkable tes-
tament indeed. I cannot recall another evalua-

tion in print of an active conductor’s work
that was so adulatory, and to call Tennstedt
‘“an absolute master’’ seems almost reckless.

Readers who have actually heard Tennstedt
in performance, however, know that such
praise is not excessive. The apparently in-

stinctive sense of phrasing, pacing, and conti-

nuity noted by Mr. Freed has contributed tc
the overwhelming success of many of his con-
certs. In the last few years the American Mid-
west has enjoyed Tennstedt’s work on a fairly
regular basis, with repeated appearances in
Cleveland, Detroit, and Cincinnati, and at the
Blossom and Meadowbrook summer festi-
vals. A limited correspondence circle has de-
veloped to keep interested concert-goers ap-
prised of forthcoming Tennstedt engagements

the NEW
SE450

249

(including cabinet)

the Best

SE450 SPECIFICATIONS

SIGNAL-TO-NOISE:
105dB below full output.

INDIVIDUAL CONTROLS:

32dB total adjustment range.

a. +16dB each octave (all
other octaves set at max. )
b. +12d8B each octave (all

other octaves set af zero)

TOTAL GAIN/CUT:

+22dB, —280dB, all controls
set at maximum,

THD:

Less than 0.01% at 2V.

THE EQUALIZER YOU BUY
SHOULD HAVE THESE
FEATURES:
An environmental do-it-yourself test
record edited and announced by
Soundcraftsmen especially for use
with the Soundcraftsmen equalizer

.. Computone Charts for making a
record of, and resetting in seconds.
any desired EQ curve .. . A full-
channel frequency spectrum level
control on each channel for instant
**no distortion’" in/out balancing

. Light-emitting-diodes for pre-

cise visual signal level balancing . . .

* VARIABLE CARTRIDGE LOADING 50 tu 800 PF. »
Variable 47k/100 ohm Phono impedance  INPUTS for
MOST MOVING COIL Cartridges » Four Mono Phono
Preamplifiers ® +20 dB phono Level Adjustment »
Two External Processing Loops e Three-way Tape Dub-
bing ¢ Two Amplified Headphone Outputs e Front
Panel Tape Inputs & Outputs ® PHONO S/N: —97dB
THD 0.01% = $699.00. (Also available:
PE2217R— $549.00).

WHYS & HOWS

ofequalization Includes TEST

pleasures,’

in EQ is now affordable—and GUARANTEED
to enhance and improve any fine system!

A graphic display for each EQ curve.

FREE! 16-page Full-Color Brochure

ENGINEERING REPORT, EQ COMPARISON CHART, and the ““WHY'S &
HOW’S’’ of equalization—an easy-to-understand explanation of the relation-
ship of acoustics to your environment. Also contains many unique IDEAS on
"‘How the Soundcraftsmen Equalizer can measurably enhance your ||stemng
*‘How typical room problems can be eliminated by Equalization’
and a 10-POINT “'DO-IT-YOURSELF "’ EQ evaluation checklist so you can

SEND $6.00 FOR EQUALIZER-EVALUATION KIT: 1-12” LP TEST RECORD.
1 SET OF COMPUTONE CHARTS, 1 COMPARISON CONNECTOR, 1 INSTRUCTION FOLDER

Canado ESS AUDIO (Canada) L7D,, Ontano MADE IN U.S.A. BY SOUNDCRAFTSMEN, SANTA ANA, CA 92705

EQUALIZERS... ‘
PREAMP-EQUALIZERS...

CLASS "H” AMPLIFIER

Made
inU.S.A.

RP2201-R
529900

(mcludlng cahlne()l
Some

RP2215-R ,fE
537000
(including cobiner) ) !

Spectacular

performance, many more fefures.

The new CLASS ““H’’ ANALOG logic Vari-Por-tional®
circuit with AUTO-CROWBAR protection circuit, input
level controls, adjustable range meters, main and
remote speaker selection, clipping indicators, VARI-
PORTIONAL® indicators and speaker protection. 250
watts RMS minimum p/c 20-20KHz @ 8 ohms, less
than 0.1% THD. T.I.M. better than 0.02%. NON-
LIMITED output assures crisp clean peaks. 3 models,
from $649.00

REPORTS, complete specifications, Class **H" ampimer

FIND OUT FOR YOURSELF WHAT EQ CAN DO FOR YOU!
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outside their own communities, as well as re-

views and articles about him. This modest en-

terprise is unnamed, in order to minimize any

impression of cultism, but should other

STEREO REVIEW readers like to tune in to this
network, they are welcome to write to me.

DaviD M. GRUNDY

2565 Warwick Road

Shaker Heights, Ohio 44120

Creme and Godley

@ Joel Vance’s February article on Lol
Creme and Kevin Godley was one of the most
encouraging things [ have ever read. After my
local *‘progressive’” radio station told me that
their album ‘L’ was ‘‘unprogrammable,’” I
thought I would have to enjoy it alone; no one
else would ever even hear about it. Now,
thanks to STEREO REVIEW, people will not
only hear about *‘L,”’ they will get an excel-
lent idea of the remarkable talents behind it
and the duo’s permanent contribution to mu-
sic, the Gizmo.

By the way, all the 10cc, Phil Manzanera,
and Creme and Godley albums on which the
instrument is used refer to the invention as
the Gizmo, not, as Mr. Vance had it, the Giz-
motron. Also, at least in the U.S., “L>’ (like
10cc’s ““‘Bloody Tourists’”) is on the Polydor/
ManKen label, not Mercury.

Anyway, you can tell Lol and Kevin that if
they ever get too starved, they can come eat
sandwiches at my place.

Lisa Rockwoob
Albuquerque, N.M.

Popular Music Editor Paulette Weiss replies:
“‘Gizmotron’’ is the new registered trademark
of the device that Creme and Godley originally
called the Gizmo. As for the label question,
“L’’ was released on Polydor/ManKen in the
U.S. and Canada but on Mercury/Phonogram
in England. Sorry for not mentioning that Joel
Vance reviewed an imported copy (which has
exactly the same material as the U.S. version).
And the guys say they’re fond of ham and
swiss on rye, heavy on the mustard, please.

Nyiregyhazi

® STEREO REVIEW’s Record of the Year
award to Ervin Nyiregyhazi for his Desmar/
IPA album gives new hope to all us frustrated
weekend pianists. I was no child prodigy, nor
have I been married nine times, but I can play
Liszt nearly as slowly and with almost as
many wrong notes as Nyiregyhazi does. Per-
haps the critics responsible for this selection
should start taking piano lessons, and in a few
years they might be able to play that way too.
Ashkenazy, Berman, Horowitz—beware!
J. PLiva
State College, Pa.

The Editor replies: There has been heard, in
various disc reincarnations over the decades,
the voice of one Alessandro Moreschi, so-
prano, castrato, and member of the Sistine
Chapel choir. The last of his “line’’ of cas-
trato singers, Moreschi was well past his
prime (in his seventies) when the recording was
made in the earlier part of this century, and
the recorded sound leaves a good deal to be
desired as well. Nonetheless, it provides for a

(Continued on page 17)
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Sound to the left of you. Sound to the right
of you. Sound from behind you. The Bose
Model 601 Direct/Reflecting speaker.

Six drivers—two woofers and four tweeters
—are precisely positioned within each
enclosure to radiate sound in many direc-
tions. And fill the room with music.

Sono matter where you stand or sitin a
room, you hear accurate stereo balance.
And accurate location of each instrument.

You hear every musical note with clarity and
precision. From the highest strings.of a
violin to the deepest thump of a bass drum.

Sound is reflected off the walls and ceiling

WA A The BQ
An‘;; hene yqu sit, you

Model 601+ b L
surr&unded WIth suund.

of the rcom, as well as directly to you. The
result? A proper balance of reflected and
direct sound...like that you hear ata

live performance.

Plus, the Bose 601 can be driven with
amplifiers from 20 to 150 continuous
watts per channel.

The Bose Model 601 Direct/Reflecting
speaker. Surround yourself with sound.

nd through research
100 The Mountain Road, Framingham. MA 01701

Covered by patent rights 1ssued and pending Cabinets are walnut veneer.

:



Power can be a wonderful thing
in an-amplifier — if the manufacturer doesn’t
have to trade off too much to achieve it.

A car that is powerful and fast is worthless if
it isn’t also safe! Speaking of speed, how fast
is fast in an amplifier? A fast slew rate will
certainly reduce high frequency distortion.
(Having spearheaded the technology in that
area. we are well aware of the benéfits of

a speedy amplifier.) But if a manufacturer
seizes on slew rate as a “hot button” and sac-
rifices other critical design parameters, then
speed, in and of itself. becomes a handicap
rather than a benefit.

Soinstead of a race for speed or
power per dollar, we prefer goosebumps per
dollar. Because that has to do with music.
And somewhere in the cacophony of claims
for a tad less of this and a lot more of that,
the music must be served. For it is the
beautiful sweep of the strings. the bite of
the brass, the crescendo that reaches deep
into your musical consciousness and moves
you to goosebumps that makes you buy high
fidelity equipmentin the first place. With-
out goosebumps, specifications are-just a
bunch of scribbles on paper. -

At Harman-Kardon, ultra wideband
response for more open sound. the reduction
of transient intermodulation distortion (TIM)
<and interface intermodulation distortion

55 Ames C_ourt
Plainview NY 11803

(IIM) by the minimal use of negative feed-
back and a'slew (no pun intended) of other
new understandings about high fidelity ‘
have been used in a totally balanced way to
achieve the sound we get. No “hot buttons”
here. Indeed, we believe the sound room is as
fmportant as the laboratory, that the music
you hear is what counts —not the din of ad-
vertising claims. That’s why when you buy
one of our products, you get exactly what you
pay for. More performance per dollar. More
music per dollas. And more goosebumps!
For more information, visit your
Harman-Kardon dealer and pick up afree
colorful brochure entitled “What Makes
Harman-Kardoa Sound Better.” Or write
to Harman-Kardon. 55 Ames Court,
Plainview. N.Y. 11803
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few moments a privileged answer to the ques-
tion of what the great castrati singers of the
first two centuries of opera actually sounded
like: thrillingly, hair-raisingly incredible.

So, too, Nyiregyhdzi, the last of another
line, is a kind of pipeline down time’s corri-
dors, one that permits us some idea of what
the great piano virtuosos of the nineteenth cen-
tury sounded like. The answer, for those who
care to listen, is again hair-raising. The experi-
ence will be closed to those who cannot listen
through the static of a couple—nay, fistsful!—
of missed notes and beyond the (now) scandal-
ous liberties those virtuosos customarily took
with the music they played. More’s the pity,
for they will then never be able really to com-
prehend the almost hypnotic hold Liszt and
others had on their audiences. The listening
isn’t easy, but suspend disbelief and it will be
rewarding: there is no one else today who
plays in this tradition, not even me.

Columbia’s second album of Nyiregyhdzi
(his first was reviewed in our October 1978 is-
sue by Music Editor James Goodfriend) has
just been released (M 35125), and I recom-
mend it to all adventurous spirits, particularly
for the performances of Grieg’s Der Hirten-
knabe and Tchaikovsky’s Waltz in A-flat Mi-
nor, heterodoxical as all get-out, but a very de-
finition of waltz rhythm nonetheless. (Nyir-
egyhdzi, by the way, recently brought to an
end his tenth marriage.)

Young Masters

@® In Peter Reilly’s January review of Billy
Joel’s “52nd Street,”” he said that the album
“‘belongs in any serious collection of young
pop masters.”’ [ wonder if Mr. Reilly has ever
sat down and made a list of other albums in
that category.

ROGER FORD

Summit, N.J.

Peter Reilly replies: You won’t wander too far
off the mark if you check into the work of Janis
Ian, Randy Newman, Peter Allen, Don Mac-
Lean, Harry Nilsson, the McGarrigle Sisters,
Jimmy Webb, James Taylor, Jimmy Buffett,
and, perhaps more variably, Arlo Guthrie. All
these artists are working within a continuum,
so it would be misleading to recommend any
particular albums.

Hafler “Quad”

@® Richard Marlen’s outrage, in February
““Letters to the Editor,”” over Ralph Hodges’
column on the Hafler ambiance decoder
(‘*Audio Basics,” December 1978) is uncalled
for. I have used this system, in the form of the
Dyna Quadaptor, for about seven years, and I
know the good things it does. Many stereo
records come through with believable ambi-
ance, though some do produce quad ‘‘Ping-
pong’’ effects. Binaural recordings decode be-
lievably, sometimes to better effect than with
their intended headphone listening. The best
effects of the system constitute a significant
step forward in fidelity to the original perfor-
mance. And the bonus is that dynamic range
seems to expand with no actual increase in
volume; depth perspective is improved too.
It’s amazing that this concept hasn’t caught
on. It’s like the giveaway matchbook, which
you can get anywhere, costs nothing, and
works exactly as it is intended to. But some
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people still prefer fancy, gold-plated lighters
to do the same thing.

CarLos E. BauzA

San Juan, Puerto Rico

® My thanks to readers David Green and,
especially, Richard Marlen, whose February
letters rattled my cage and got me to reread
Ralph Hodges’ ‘‘Pseudo Time Delay’’ article.
The diagram he provided revealed that my
own setup could easily be adapted for pseudo
time delay, and the result has been to trans-
form my stereo room (which my wife calls her
dining room) into a mini music hall.
DonNaLD H. CAMPBELL
Reading, Pa.

® I find it both amusing and frustrating to see
the reader interest (as reflected in ““Letters to
the Editor’’) in the David Hafler ‘‘pseudo-
quad”’ or ‘‘pseudo time-delay’” hookup. It’s
amusing because I first read about Hafler’s
circuit in Ralph Hodges’ fantastic original
article in the April 1971 STEREO REVIEW.
Within minutes I had hooked up a couple of
extra speakers and was overwhelmed by the
result. I haven’t returned to two-speaker
stereo since.

It’s frustrating because this indicates that
quadraphony has become nothing more than a
curiosity to many. Most quad records were
deleted two years ago or more, and so far as [
know there are no longer any quad amplifiers
or decoders {except perhaps one or two quite
expensive models) readily available. It’s true
that at its worst quad made classical music
sound very unnatural and that the new time-
delay systems provide sound closer to that of
a concert hall. However, these systems are
very expensive, and a sensibly used Sansui
QS decoder will always provide more natural
concert-hall sound than simple stereo. With
popular music the difference between quad
and stereo is even more dramatically appar-
ent, since these days there’s no such thing as
a “‘natural-sounding’’ pop recording anyway.

It’s a travesty that quad was allowed to die
just because the manufacturers (except Angel
and a few smaller labels) stopped making
quad records. Special records aren’t even
necessary, because with all the cut-of-phase
information on today’s discs a good matrix
decoder will produce a dramatic effect even
with only two channels.

Davip M. DoLAN
South Pasadena, Calif.

Metric Lesson

® “‘Tape Recording: A Short Primer”’ in the
March issue contains the statement (pages
75-76) that tape-deck head gaps are ‘‘meas-
urable in microns (millionths of an
inch) . . . .”” A micron is a millionth of a me-
ter, or about 40 millionths of an inch. Many
modern heads do in fact have gaps as small as
1 micron.
NORMAN BREMER
Ithaca, N.Y.

Technical Editor Ralph Hodges replies: Mr.
Bremer is entirely correct about the definition
of ““micron,’’ and we regret the error. But his
concluding statement needs some qualifica-
tion. A I-micron head gap is adequate for a
cassette-deck play head, but it is a little nar-
row for a head combining both the record and
play functions.
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details..A DIFFERENT KIND OF RECORD CLUB
You can now own every record or tape that
you may ever want . , . at tremendous sav-
ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
all the 100% iron-clad guarantees you want.

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

Look at these benefits:

TREMENDOUS SAVINGS

on every record and tape in print—
no ‘‘agree-to-purchase'" obligations of any kind.

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

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

SCHWANN CATALOG
lists thousands of titles; classical,
pop, jazz, ballet, opera, musical shows,
fo k, 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

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

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

100% IRON-CLAD
GUARANTEES

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

Discount Music Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on all stereo records and tapes and
fets 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
belew for immediate information.

B DISCOUNT MUSIC CLUB, INC 9-0579 |
1 650 Main Street, New Rochelie, N Y. 10801=
1 1
1 NAME i
1 ]
] )
] ADDRESS ]
; :
j§ CITY 1
[ ] [
i 1
§ STATE ZIP ]
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New Products iatest audio equipment and accessories

LED’s Indicate
Power Output in
New Nikko Receiver

O The Nikko NR-1219 AM/FM receiver uses
two horizontal rows of twelve LED’s each to
indicate the receiver’s peak power output in
each channel. The 1219 is rated at 100 watts
per channel (both channels driven into 8
ohms), with a rated total harmonic distortion
of 0.03 per cent or less. It is a direct-coupled
design using a pure complementary output-
stage configuration. Frequency response of
the power-amplifier section is rated at 20 to
20,000 Hz. The FM tuner has a phase-locked-
loop multiplex section and a circuit that uses
phase cancellation, rather than simple filter-
ing, to remove the multiplex pilot signal. A
system Nikko calls ““T-Lock’ is used to as-
sure exact FM tuning. Tuner specifications in-
clude: usable sensitivity, 1.8 microvolts; al-
ternate-channel selectivity, 80 dB; capture
ratio, 1 dB; total harmonic distortion, 0.15 per
cent in stereo; image rejection, 90 dB; and i.f.
rejection, 95 dB. Front-panel features of the
1219 include a midrange tone control, switch-
able FM de-emphasis, dual FM tuning meters
(with a special status light to indicate when
the T-Lock system is operating), and both au-
dio and FM muting switches. Dimensions are
2134 x 7 x 15 inches. Price: $650.
Circle 120 on reader service card

Audio-Technica’s
First Moving-coil
Phono Cartridge

O Audio-Technica’s new AT30E is unusual
among moving-coil cartridges in that its stylus
is user-replaceable and its compliance is fairly
high. The latter characteristic, according to
the manufacturer, enables the cartridge to
have good tracking ability even at relatively
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low tracking forces (recommended tracking
force is 1.4 to 2 grams). The AT30E has a
nude, elliptical stylus tip with dimensions of
0.3 x 0.7 mils. Output level is rated at 0.28 mil-
livolt referenced to a 5-cm/sec lateral veloc-
ity, and frequency response is 15 to 25,000
Hz; stereo separation at 1,000 Hz is 25 dB.
Price: $100. For amplifiers or receivers with-
out a moving-coil phono input, Audio-Tech-
nica offers the AT630 step-up transformer at
a price of $95.
Circle 121 on reader service card

New Horn Design,
Power Limiter in E
Altec Speaker f

O The Altec Model 14 is a two-way, vented-
enclosure loudspeaker with a 12-inch woofer
and the company’s ‘“Mantaray”” mid- and
high-frequency driver. The Mantaray is a rec-
tangular horn whose phasing plug uses radial
rather than circumferential slots. This con-
figuration, according to Altec, provides a fre-
quency response wider than that of a horn
with a conventional phasing plug. The Model
14 also incorporates a switchable power-sens-
ing and limiting circuit (‘‘Automatic Power
Control’”) that lowers input power to the
speaker, so as to prevent overload, without
deactivating it entirely. The circuit is said to
be sensitive to amplifier clipping and to sense
average rather than peak levels, thus eliminat-
ing the possibility of a power reduction cn
normal musical peaks. Specifications of the
Model 14 include a frequency response of 35
to 20,000 Hz, a sensitivity of 95 dB for a 1-
watt input (measured at a distance of 4 feet),
minimum power requirement of 10 watts, and
a maximum power-handling capability of 60
watts without the Automatic Power Control
and 200 watts with the circuit in use. Nominal
impedance of the speaker is 8 ohms, and the
crossover frequency is 1,500 Hz. Level con-
trols for midrange and treble, as well as an
overload-indicator lamp and test-switch for
the lamp, are found on the system’s front pan-
el. Dimensions are 30 x 21 x 162 inches and
weight is 77 pounds. The enclosure is finished
in oiled walnut. Price: $495.
Circle 122 on reader service card

TDK’s Latest
Tape Accessories

O TDK’s HC-05 head maintenance kit
(shown) contains an inspection mirror,
brushes, felt cleaning pads that fit into a plas-
tic handle, and a nontoxic and nonflammable
head-cleaning fluid. The entire kit is housed in
a plastic box that has the same dimensions as
a standard cassette case. Price: $5.99. The
TDK Model CP-15 is a portable, stackable
storage case designed to hold fifteen cassettes
either in or out of their individual cases. The
unit is made of chocolate-brown plastic with a
clear hinged lid. Dimensions are approximate-
ly 12 x 6 x 3% inches. Price: $5.99.
Circle 123 on reader service card

Fully Complementary,
Medium-power
Sansui Receiver

O The power-output circuit of the Sansui
G-4500 AM/FM receiver uses a true comple-
mentary-symmetry configuration, a circuit
type long favored by audiophiles for use in
high-power designs. The G-4500 is rated at 40
waltts per channel, both channels driven into 8
ohms, with total harmonic and intermodula-
tion distortion below 0.1 per cent.

The preamplifier section of the. receiver in-
corporates a phono stage having a 200-mil-
livolt input capability, a signal-to-noise ratio

(Continued on page 20)
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(The New Advent Loudspeaker.)
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The fdard.

The New Advent Loudspeaker is
the newest version of this coun-
try’s most popular and imitated
speaker system. (More than eight
hundred thousand original and
New Advents have now gone into
people’s homes.) It is the stand-
ard of value in loudspeakers, the
speaker most often used as a ref-
erence by the people who make
and sell audio equipment.

Here are what we feel are the
basic reasons for its popularity :
m For a fraction of the expected
price, the New Advent covers the
entire ten-octave range of music,
with exceptional smoothness and
low distortion.
It provides the final half-octave
of lowest bass response, supplied
by very few speakers at any price.
(This half-octave isn’t present on
all musicand recordings, but when
it is, the audible difference New
Advents make is something to
hear.)
m Jts extended high-frequency
response and excellent dispersion
make for the kind of clarity and
musical definition that helps bring
music alive in your living room.
® [ts power handling allows en-
joyment of realistic sound levelsin
good-sized listening rooms. It can
be used safely for music listening

with high-powered amplifiers and
receivers, yet its efficiency is more
than adequate for comfortable lis-
tening with moderately powered
amplifiers and receivers. (People
can and do start off with as little
as 15 watts per channel to drive
New Advents, graduating later to
as much as 150 watts in no-holds-
barred systems.)

m Its performance on any kind of
music—rock, classical or anything
in between—isn’t at the expense
of another. Its carefully chosen
(and maintained) frequency bal-
ance across the audible range is
designed to produce natural, con-
vincing sound with the whole
range of music and recording
techniques found on recordings
and broadcasts.

& [ts quality is maintained by
painstaking manufacture and
testing. The drivers (designed and
built by Advent) are individually
response-tested before installa-
tion in their cabinets. And after
manufacture every finished sys-
tem is given a thorough response
check before shipment. Speakers
with very small deviations from
the standard are rejected.

m Ttspricet ($139 to $169, depend-
ing on cabinet finish and how far
it has heen shipped), makes it one

of the few genuine bargains in
audio equipment. (In its “Utility”
cabinet version, at the lower end
of that price spread, it is a super-
bargain by any standard.)

Behind all these factors is the
basic design intent of the New
Advent: tosupply everything that
has real importance for the great
majority of critical listeners—
with no corners cut, at the lowest
possible cost.

If you are looking for excep-
tional performance, value, and
enjoyment in a speaker, you owe
it to yourself to hear the New
Advent. We think you will have
no trouble hearing why so many
people buy and enjoy it.

For more information, includ-
ing a list of Advent dealers, please
send us the coupon.

Thank you.

g---m-_-m-ﬂm-g
-5/
To: Advent Corporation, -
195 Albany Street,
Cambridge, M A 02139

Please send full information on
the New Advent Loudspeaker.

I Name
I Address
: City :
I State Zip E

]
]
|
]
B
|
I

Advent Corporation, 195 Albany Street, Cambridge, Massachusetts 02139.

tSuggested price, subject to change without nolice.




The Watts Parastat

In 15 seconds
your records are
clean, dry,
and ready to play.

With some systems
you pour liquid on your rec-
ords (and rub it into the
grooves), while with others
you brush the dirt around
(and rub it into the grooves).
The Watts Parastat is neither
of these.

By placing a plush vel-
vet pad on either side of a
soft nylon brush and adding
a drop or two of Parastatik®
fluid, a remarkably efficient
system is created.

The brush bristles lift
the rubbish to the surface.
The pads collect and remove
it. And the Parastatik® fluid
supplies just the right degree
of humidity to relax dust col-
lecting static without leaving
any kind of film or deposit
behind.

No other system does
so much for your records in
so little time.

So when you want the
best, ask for the original. The
Parastat, by Cecil Watts.

Coil3 Datb

Watts products are
distributed exclusively in the
U.S. by: Empire Scientific
Corp.,Garden City,NY 11530
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of 75 dB (measured using the IHF standard),
and RIAA correction accuracy within +0.5
dB. The signal-to-noise ratio of the auxiliary
inputs is 95 dB, tone controls (which are de-
tented) provide a +10-dB adjustment at 50
and 10,000 Hz, and the loudness-compensa-
tion switch boosts the frequency extremes of
the receiver by a maximum of 7 dB at 50 Hz
and 5 dB at 10,000 Hz.

The tuner of the G-4500 has an IHF sensi-
tivity of 11 dBf (1.95 microvolts); 50-dB quiet-
ing in stereo is achieved with a 38-dBf (44-
microvolt) input. Harmonic distortion in
stereo is less than 0.3 per cent, capture ratio is
1.3 dB, and alternate-channel selectivity is 50
dB. The tuner’s frequency response is 30 to
15,000 Hz +0.5, —1dB.

Front-panel features of special interest in-
clude a microphone mixing circuit with a level
control, two tuning meters, and an FM inter-
station-noise muting switch. Dimensions are
approximately 17V x 6% x 14 inches. The re-
ceiver comes with a simulated-walnut-grain
cabinet. Price: $320.

Circle 124 on reader service card

Levitation Systems’
Fully Adjustable
Speaker Stands

O Levitation Systems’ speaker stands are
continuously adjustable over a range of 1% to
17 inches in height (up to 39 inches on special-
order versions) and 0 to 25 degrees in upward
tilt. According to the manufacturer, this per-
mits the speaker to be optimally aligned for
dispersion and stereo imaging.

The stands are constructed of tubular steel
and are said to support speakers of up to 175
pounds. They are available in flat black and
chrome finishes; adjustments in height and tilt
are made using the supplied Allen wrench to
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tighten the horizontal support member in the
appropriate position. The support member
has neoprene bumpers to prevent marring of
cabinets, and the vertical stanchion can be
used to conceal the speaker cable. Stands
fitted with casters are available as an option.
Price: $45 to $55 per pair, depending on con-
figuration. For further information contact
Levitation Systems, Dept. SR, 187 Streets-
boro Street, Hudson, Ohio 44236.
Circle 125 on reader service card

Sony Cassette Deck
Uses Microprocessor
To Select Programs

O Sony’s TC-K60 is a single-motor, two-
head cassette deck that uses an integrated-cir-
cuit microprocessor to control what is called
an ‘‘Automatic Music Sensor’’ function. The
AMS circuit permits the user to choose any
one of nine recorded program selections
(which must be separated by at least four sec-
onds of blank tape) on a given cassette. There
is a numerical LED readout for the selector,
and pressing the play key together with either
the rewind or the fast-forward key causes the
deck to search out the chosen selection and
switch into the play mode automatically.
There is a ‘‘record-mute’’ control button for
editing recordings and making the required
blank segments between selections. The
deck’s transport controls also include an
““Autoplay’ function, which automatically
replays a tape after rewind if the play and re-
wind keys are pressed simultaneously.

The tape-drive system of the TC-K60 has a
slotless, brushless motor governed by a fre-
quency-controlled servo system operating
through a single capstan. The wow and flutter
specification is 0.045 per cent (weighted rms),
and rewind time for a C-60 cassette is 90 sec-
onds. The record/play head of the deck is of
ferrite-on-ferrite construction. Level meter-
ing is provided by two thirty-three-element
liquid-crystal displays covering a range from
—40 to +5 dB. The display changes from blue
to red at the 0-dB demarcation point, and the
response characteristics can be switched
either to hold the highest peak during an en-
tire program or to display peaks for a 1.7-
second period. Other front-panel controls in-
clude memory and timer switches, a pair of

(Continued on page 22)
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When your stylus plays over on
light fingerprint or one tiny “bead” of |
vinyl stabilizer, the clean naked dia
mond becomes a glazed, dust-holding
abrasive weapon wearing away at you
records and masking their true sound. *
This unseen build-up may actually hold
the tracking tip of the diamond out of |
~ the record groove.

Accumulated grit

| on stylus that
looks “clean” to

% the naked eye.

The SC-1 Stylus Cleaner from
Discwasher is designed with a biush
hat is stiff enough to remove harmful |
accumulation, but gentle enough to :
avoid damaging delicate cartridge as-

D3 Fluid add extra cleaning action to Qﬁ
he SC-1 without the side-effects of |
alcohol, which can harden rubber canti

: lever mountings.

After cleaning with

Discwasher.

The retractable, walnut-handled &
SC-1 includes a magnifying mirror for £
convenient inspection of stylus/car
tridge alignment and wiring.

Get the clean truth from you
records; get the SC-1.

1407 N. Providence Rd.
Columbia, MO 65201

R
e
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three-position bias- and equalization-selection
switches, and concentric record-level con-
trols. Frequency response is rated at 30 to
13,000 Hz +3 dB for normal tape, 30 to 15,000
Hz =3 dB for chromium-dioxide tape, and 30
to 16,000 Hz +3 dB for ferrichrome tape.
With the Dolby circuits switched out, signal-
to-noise ratios are 53 dB (normal), 55 dB
(chromium-dioxide), and 58 dB (ferrichrome).
Total harmonic distortion is specified as 1.3
per cent or less. Dimensions are 1814 x 618 x
12% inches. Price: $550.
Circle 126 on reader service card

Two Nakamichi
“Metal-ready”
Cassette Decks

0 Nakamichi Research has introduced two
front-loading cassette decks capable of re-
cording and playing pure-metal tape. The
Models S81 and 582 (shown) use much the
same transport mechanism as the company’s
Model 580 in conjunction with new record
and playback heads and electronics.

The transport of the 581 and 582 is logic
controlled and has three motors—a d.c. ser-
vomotor for capstan drive, a high-speed mo-
tor for fast-forward and rewind functions,
and a third electronically controlled motor
used to engage the transport and control other
functions through a multipurpose cam. The
dual capstans and many of the other moving
components in the transport have deliberately
asymmetrical masses and dimensions to
diffuse any resonances associated with rota-
tional speed. Nonresonant alloys and plastics
are also used to reduce resonance. The wow-
and-flutter specification for both recorders is
0.05 per cent (weighted rms).

The record and play heads of the two decks
are fully separate, with separate alignment ad-
justments, and are made of Crystalloy. Both
heads engage the tape via the central opening
in the cassette shell—a closely spaced ar-
rangement designed to eliminate the azimuth
adjustment for each cassette necessary with
many other machines having three physically
separate heads. A special mechanism in the
transport forces the cassette’s pressure pad
away from the tape so that its motion is more
directly under the control of the dual-capstan
drive. The record head has a 3.5-micron gap
and the playback head a 0.9-micron gap; both
have slotted ‘“‘cutouts’” on the head surface
that are said to promote even head wear. The
erase head of the 581 and 582 is similar to the
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““Direct Flux’’ head used in the Model 580. Its
operating principle resembles that of a trans-
former in which the actual pole-piece assem-
bly serves as the secondary ‘‘winding.’” Eras-
ure is said to be better than —80 dB.

Specifications for the two units are identical
(the sole difference being that the 582 permits
off-the-tape monitoring while recording, with
simultaneous Dolby decoding; the 581 does
not). Frequency response is 20 to 20,000 Hz
+3 dB with ferric, chromium-dioxide, or
pure-metal tapes. Signal-to-noise ratio is 68
dB with the Dolby system operating (pure-
metal tape). With conventional tapes, total
harmonic distortion is below 1.5 per cent,
measured at a 0-dB recording level; with met-
al tape it is 0.6 per cent.

Front-panel features for both units include
peak-reading meters, fine-adjustment controls
for bias and record level, switchable 70- or
120-microsecond equalization, and timer and
memory functions. Test-tone oscillators oper-
ating at 400 and 15,000 Hz are provided for
the bias and record-level calibrations, the re-
sults of which read out directly on the meters
of both machines. Dimensions are approxi-
mately 1934 x 5'8 x 137 inches. Prices: Model
581, $770; Model 582, $890.

Circle 127 on reader service card

ADC’s “Armless”
Direct-drive Turntable

O The ADC Model 1750 DD is a two-speed
(3315 and 45 rpm) direct-drive manual unit
with a quartz-governed, phase-locked-loop
configuration for its motor-control circuit. It
differs from ADC’s Model 1700 DD only in
that it does not come with a tone arm. An
adaptor kit (included) has mounting plates
that fit several popular arms (the ADC LMF,
SME, Infinity Black Widow, and Grace
among them) and a blank plate that can be
drilled out to accept others. The 1750 DD has
an unusual base, constructed of two layers of
dissimilar materials, that is said to have reso-

(Continued on page 24)
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If you're happy with your
car stereo, it’s probably because
you don’t know any better.

You can blame Detroit for pulling the The preamp has LED readouts. And
wool over your ears. an active equalizer circuit with 216

They put an FM radio and tape deck different ways to shape the sound to your
in your dashboard and told you it was personal taste.

“stereo’

It wasn't.

They only gave you the start of a stereo
system.

The rest of it, you get from us.

It’s called the Fosgate system.

And it makes your car sound as geod as
your living room. Maybe better.

Take our Punch 2100 for instance. For your car, we make components good enough for your home.
Power amp, preamp, and your choice of When it comes to speakers, very few
speakers. _ can handle the power of the Punch.

The power amp gives you 100 watts None can do it for the reasonable price
RMS per channel. The kind of power you  of Fosgate’s speakers.
need for clean, high fidelity playback When your Fosgate system is installed,
on the highway. you can crank up the volume so it literally

With less than .05% THD, you'll hear vibrates your rear-view mirror.
no distortion all the way from 20 HZ to With rich, well-defined bass. With

20KHZ. 2 poweramp brilliance and clarity in the mid and high
il 3 a.Woofer  ranges. With accurate separation and full-
bodied imaging.
Without audible distortion.
Even the most demanding
audiophile would be impressed.
Hear what you've been
missing all these years. Visit
any respectable car stereo
dealer and listen to the four
Fosgate systems in four different
price ranges.
: ~ 3.Mid rang Once you know what real car
5 Tweeter stereo sounds like, you'll never be happy
with anything less than Fosgate.

i

/~=The Fosgate System

It’s as far as you can go in car stereo.

CIRCLE NO. 23 ON READER SERVICE CARD
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We build
a speaker 8
that sounds
like music

It can accurately repro-
duce the 12D+ dB peaks
that are found in scme
live music. That's more
than just being able fo
play music loud. It can
accurately reproduce the
‘music bandwidth-from

‘below 25Hz to 20kHz.
And the Interface:D's
‘vented midrange
speaker reproduces
midrange sounds with
the clarity and purity
that allows precise
localization of sound :
sources— both lateral
and front-to-back.

" The Interface:D is the
only commercially avail-
able speaker we know |
of that can meet thege
criteria. Audition them:-
at your Interface dealer.

[Ey

Becholoice®
a qU'th ‘company

600 Cecii Street )
Buchanan, Michigan 49107
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nance-cancellation properties. The turntable
suspension consists of four resilient feet on
which the base rests. The platter of the turnta-
ble is die-cast aluminum, and the turntable
mat is made of an antistatic plastic substance.
Specifications include a rumble figure of —70
dB (measured using the DIN-B standard) and
a weighted rms wow-and-flutter specification
of 0.03 per cent. Top-panel controls and fea-
tures include a power indicator, speed switch,
digital speed display, and a continuously ad-
justable variable-speed knob. Dimensions are
18%% x 6 x 15 inches. Price: $179.95.
Circle 128 on reader service card

Optonica Receiver
Has Three
Tone Controls

stereo separation at high frequencies only),
selection from up to three pairs of speakers
(alone or in combination), dual FM tuning me-
ters, and indicator lights to show when the re-
ceiver’s protection circuits are activated and
when the FM section is optimally tuned and
locked onto a frequency. Dimensions are
approximately 2134 x 7¥4 x 16 inches. The
SA-5601 has a rosewood-grain vinyl-finish
cabinet with a silver-color metal faceplate; a
black-faceplate version, the SA-5605, is avail-
able at no extra charge. Price: $600.
Circle 129 on reader service card

0 Optonica’s SA-5601 is an 85-watt-per-
channel AM/FM receiver with several unusu-
al controls and features, including a midrange
tone control and two power-output level me-
ters. The preamplifier section of the SA-5601
has two phono inputs, an input-overload level
of 250 millivolts, a signal-to-noise ratio of 76
dB, and an RIAA response accurate within
0.2 dB. The bass, midrange, and treble con-
trols have turnover frequencies of 100, 1,000,
and 10,000 Hz, respectively; the range of ad-
justment is =10 dB for the bass and treble
controls and *+8 dB for the midrange control.
The high and low filters operate with 6-dB-
per-octave slopes below 30 and above 7,000
Hz. The amplifier section has rated total-har-
monic and intermodulation distortion of 0.05
per cent or less.

The SA-5601 has a switch that permits turn-
ing the tuner section off while the preamplifier
and amplifier circuits remain active. The tuner
stage also has an automatic fine-tuning system
(called ‘‘Optolock’’) that is activated when
the user removes his hand from the tuning
knob after roughly tuning in a station. Usable
FM sensitivity is 1.7 microvolts (9.8 dBf), rat-
ed sensitivity for 50-dB quieting is 2.5 mi-
crovolts (13 dBf), alternate-channel selectiv-
ity is 80 dB, and capture ratio is 1.2 dB. Total
harmonic distortion in stereo is specified as
0.3 per cent or less, and the ultimate signal-to-
noise ratio is 80 dB.

Front-panel features include a high-blend
switch that reduces reception noise (and
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BES Introduces
“Sound Module I’
Loudspeaker Series

O The BES Sound Module II loudspeakers
use a single plastic-foam diaphragm divided
into bass, midrange, and treble sections that
are driven by separate voice-coil and magnet
assemblies. Sound is radiated from both the
front and rear surfaces of the diaphragm, thus
setting up a horizontal and vertical dispersion
pattern that BES calls ‘“‘omnipolar.”’

There are six units in the new series. The
SM350 is a two-driver system with 850 square
inches total radiating area; claimed frequency
response is 40 to 19,000 Hz and efficiency is
88 dB with a l-watt input. The SM260 is a
three-driver system with an 850-square-inch
area; frequency response is 38 to 22,000 Hz
and efficiency is 88 dB. The SM270, also a
three-driver system, has a frequency re-
sponse of 32 to 22,000 Hz and an efficiency
rating of 91 dB. The SM 350 is a four-way de-
sign with a total radiating area of 1,300 square
inches, a frequency response of 28 to 22,000
Hz, and efficiency of 93 dB. It includes provi-
sions for biamplification. BES’ top-of-the-line
system, the SM600, has five drivers with a to-
tal radiating area of 2,175 square inches, a rat-

(Continued on page 26)
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Metal... sound from another dimension

Metal tape is a shining breakthrough in magnetic recording.
When matched with a suitably advanced cassette deck, metal tape
delivers sonic excellence alien to conventional oxide tapes.

The Nakamichi 582 embodies years of intensive research and
close work with many of the world’s leading tape manufacturers. Itis a
cassette deck which sets the standard for performance with metal tape.

There is some history-making technology behind the 582's
pace-setting performance. Hard-to-erase metal tape is no problem
at all for the 2nd Generation Direct Flux Erase Head. The new
micro-precision Crystalloy Record Head handles metal's
super-high bias requirement with room to spare. And the ingenious
“Discrete’” 3-head configuration ensures optimum record and play
without any of the drawbacks associated with past 3-head designs.

The 582’s impressive specifications only hint at its sonic superiority.
With metal tape, the 582 produces recordings of startling acuity
and incomparable breadth.

But don't take our word for it. Ask your Nakamichi dealer to
demonstrate the 582. He'll show you why your first metal-compatible
cassette deck should be a Nakamichi.

Write for more information: 1101 Colorado Avenue,
Santa Monica, California 90401.

Nakamichi

Products of unusual creativity and competence...
CIRCLE NO. 47 ON READER SERVICE CARD



) PIONEER

PIONEER STEREO RECEIVERS

$X-1980 $843.00
5$X-1280 639,00
$X-1080 503.00
$X-980 . 420.00
SX-880 .. 325,00
SX-780 .. 255.00

SX-680 188.00
PIONEER AMPLIFIERS
358 BoneooaEoREo000H0E0EREo0RE00E $475,00
358.00
293.00
ONEER TUNERS
U1 e B0 noDatnROANEARHO606000a00060 $281.00
USI) AOOOE000DNoNNOHOR600R0000 0060 228.00
PIONEER SPEAKERS
[iHle ) BooARoAdnA00B00RORORCACEAEAEE $184.00
153.00

184.PR

PIONEER TAPE DECKS

RT~-707 $459,00

RT-701 .. 406.00
CT-F 900 .. $384,00
CT-F 800 .. 303.00
CT-F 500 143.00
PIONEER TURNTABLES

PL-630 $280.00
PL-610 ... 221.00
PL-560 ... 218,00
PL-540 ... 153.00

PL-518 136.00
SPECIALS!!SPECIALS?Y !SPECIAL

SANSUI AU-717 SUPER INTEGRATED AMPLIFIER. $335.00
SANSUI TU-717 MATCHING TUNER ..uuseesers $230,00
B.1.C. FORMULA 2 LOUDSPEAKER SYSTEM $65.00
B.I.C. FORMULA 6 SPEC I 1.v.ee.... $150.00

SUPERSCOPE TDR-830 8 TRACK DECK ..
AKAI-GX 630D REEL TO REEL DECK....
SANSUI AU-517 INTEGRATED AMPLIFIER
SANSUI TU-517 MATCHING TUNER ..vuvunansss $190.00
DUAL 504 TURNTABLE W SHURE M-9095ED CART.
SONY STR~2800 STEREO RECEIVER
SANSUI AU-217 AMPLIFIER ....
SANSUI S€-3110 CASSETTE DECK .
SANSUI GX-5 EGUIPMENT RACK ..
NOTE: BUANTATIES ARE LIMITED
CAR STEREQ
PIONEER KE-2000 ..
PIONEER KPX~9000
PIONEER KP-8005
PIONEER GM-40 ..i.cuvvsnnus

JENSEN C-9945 +TRIAXIALS+ ....

JENSEN €-9991 +TRIAXIALS ..evsunas
JENSEN C-9994 COAXIALS ..vseuuuune .
JENSEN C-9740 COAXIALS tivsevananannanses

$130.00

HURRY ! !

$190.00
$180.00
$151.00
$50.00
$60.00
$60.00
$40.00
$40.00

WRITE FOR OTHERS

e These and forty more major component brands.
e Prices quoted are w/o freight.

e Write or phone your needs — all quotes
answered same day.

e All units factory sealed.
» Full manufacturer warranty.
e Shipped fully insured.

send for free catalog ——

name

address
city

state zip

illinoir avudio

12 East Deloware Place.Chicago 60611

Phone Nour!
(312) 664-0020

0000000000000 00000200000000000000000000 0000000000000 0000000000000000000000000000C0OCOC0CRBPRBDI
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ed frequency response of 25 to 22,000 Hz, and
an efficiency rating of 93 dB. It also can be
biamplified. Nominal impedance on all BES
systems is 8 ohms. All units except the SM600
are fitted with oak bases and frames (the
SM600 has a rosewood base and frame).
Approximate dimensions (base depth includ-
ed) are: SM250, 283 x 19%4 x 11 inches:;
SM260, 29% x 20%4 x 11 inches; SM270, 3134
x 2134 x 13 inches; SM350, 39 x 2134 x 13
inches; SM600, 64 x 21% x 13 inches. Prices
(in the same order): $169, $249, $339, $479,
$649.
Circle 130 on reader service card

Logical Systems
Offers Noise Filter

and can be connected to a system through a

tape-monitor circuit. Dimensions are 934 x 214

x 6%% inches. Price: $249. Further information

is available from: Logical Systems, Dept. SR,

3314 ““H”’ Street, Vancouver, Wash. 98663.
Circle 131 on reader service card

“Micron” Minispeakers
Feature Distinctive
Wood Cabinets

O The Logical Systems Model 8800 dynamic
noise filter operates on the principle of reduc-
ing the bandwidth of a musical signal on quiet
passages to remove noise while permitting a
full-bandwidth signal to pass through its cir-
cuits on louder musical passages. The effect
of this variable-bandwidth approach, accord-
ing to the company, is to reduce the apparent
noise level of program material by about 15
dB at 10,000 Hz. The audio signal is constant-
ly analyzed not only for bandwidth and level,
but also with respect to attack and decay
time. A major feature of the unit is that the at-
tack and release times of the bandwidth-limit-
ing circuitry are program-dependent, thus
preventing the audible ‘‘breathing’’ and
“‘pumping’’ sounds of early noise filters.

Specifications of the Modei 8800 include a
maximum filter slope of 9 db per octave, fre-
quency response of 20 to 20,000 Hz +0.5 dB,
a minimum bandwidth (the filter curtailing
bandwidth to the greatest degree) of 1,500 Hz,
and a signal-to-noise ratio of 85 dB referred to
a 2-volt output. Total harmonic distortion is
below 0.1 per cent at rated output, and inter-
modulation distortion is below 0.01 per cent.
Dynamic range is 100 dB.

Front-panel controls include a tape-monitor
circuit, a switch that defeats the filter for
comparison of the processed vs. unprocessed
program, a threshold control that varies the
level at which filtering action begins in order
to match the dynamic characteristics of differ-
ent types of program material, and three light-
emitting diodes that indicate the approximate
bandwidth of the filter at a given moment. The
Model 8800 uses standard phono connectors
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O General Sound of Phoenix, Arizona, has
introduced three small loudspeaker systems
in their new ‘““Micron’’ line. All three are
available in a choice of white, black, or wal-
nut-veneer enclosures with silver trim rings,
and the speakers in each size are designated
as belonging to the Micron 400, 500, or 600 se-
ries. The 400 series uses a 4-inch woofer and a
I-inch dome tweeter crossed over at 2,500
Hz; power-handling capacity is specified as 50
watts rms, efficiency is 77 dB at 1 meter with a
I-watt input, and rated frequency response is
125 t0 20,000 Hz =5 dB. The 500 series uses a
S¥-inch woofer and a l-inch dome tweeter
with a crossover at 5,500 Hz; power handling
is 60 watts rms, efficiency is 78 dB with a
I-watt input, and frequency response is 100 to
20,000 Hz =S dB. The 600 series speakers
have a 6Y-inch woofer, a 2-inch midrange,
and a l-inch dome tweeter; power handling is
75 watts rms, efficiency is 78 dB with 1 watt,
and frequency response is 70 to 20,000 Hz =5
dB. Approximate dimensions are: 400 series,
8 x 6% x 5V4 inches; 500 series, 9 x 6 x 7%
inches; 600 series, 1134 x 734 x 8% inches.
Prices: 400 series, $125; 500 series, $150; 600
series, $200. For more information write to
General Sound, Dept. SR, 2434 South 24th
Street, Phoenix, Ariz. 85034.
Circle 132 on reader service card

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

Recent fluctuations in the value of the dollar will have
an effect on the price of merchandise imported into this
country. Please be aware that the prices quoted in this
1ssue may be subject to change.
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Introducing Sharp’s solenoid deck

that plays selections according to your musical app

If you hunger for one of the worid’'s most ad-
vanced tape decks,then Sharps RT-2251 1s for you.
The RT-2251 teams the genius of the Sharp
Eye™ with the convenience of solenoid controls. A

combination you won't find on any other deck.

The Sharp Eye gives you individual song
selection. It plays only what you want to hear. And
skips what you don't.

And the solenoid controls give you feather
touch finger-tip control. For faster response and
greater accuracy of all tape functions.

If once 1sn't enough when one of your favorites
finishes, tell the Sharp Eye to play it agan. And it
will. Automatically.

You even have the option to change your
mind. The Sharp Eye lets you interrupt one song

and go on to the next. Instantly.
How do we do it? Simple. The Sharp Eye scans
the tape at high speed, finds the blank spaces be-
tween selections and automatically plays back the
music of your choice. To skip a selection it operates
in fast forward. And for repeats, it works in reverse.
You'll also like the gourmet specs Sharp's cooked
up for you.The RT-2251 serves up 0055% wow and
flutter, a S/N ratio of 66dB (Dolby* on, over bkHz)
and a frequency response of 30-17 000Hz (FeCr).
To get a real taste of our
RT-2251, see the Sharp audio
dealer nearest you or write
Sharp Electronics Corporation,
Dept. SR, 10 Keystone Place,
Paramus, N.J. 07652

#Dolby 15 a registered tracemark of Dolby Laboratories

SHARP
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Introducing

The
Mits

Mitsubishi has put big
audio performance into a se-
ries of precise little packages.

Microcomponents.

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

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

The Micro FM tuner, for
one. Its the teeniest tuner in
the world. A mere 1054"x
234"x 934" big. However, few
tuners can measure up to its
standards. It has, among other

Mitsubishi’s Microcomponents. Micro FM Tuner, M-FOL. Micro Cassette Deck, M-TO1. Micro Amp, M-AOL Micro Preamp, M-POL.

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

We were no less frugal
with features on our Micro
Cassette Deck. It has an Auto-
matic Spacing Pause System,
Dual Capstan Drive, Sepa-
rate 3-way Bias and Equaliza-
tion Feather Touch Controls
and of course, Dolby” Yet mea-
sures only 1058"x 5V4"x 998"

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

Our Micro Preamp is
made to complement the

sy B
bisht

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

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

The new Mitsubishi
microcomponents.

Now bigger isn't better.
Only bigger.

KX MITSUBISHI

AUDIO SYSTEMS

For more information write Melco Sales, Inc., Dept. SR, 3030 East Victoria Street, Compton, California 90221.
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ﬂUdiO new’ Views and {(omment

YOU, ME, AND THE FCC

1STORICALLY. the audio industry has not
had any substantial degree of contact
with the forces of American Big Government.
To be sure. almost everyone involved with
high fidelity (and almost everyone not in-
volved) pays his or her taxes, but aside from
this well-known example of inevitability. and
the occasional government-sponsored caucus
on military electronic-parts standards, the
Fed has remained until recently. in the eyes of
those with an interest in sound reproduction,
a sleeping or indifferent giant.

Hi-fi's spectacular growth over the past
several years has changed all that: the audio-
equipment manufacturers now constitute a
business group large enough to receive the at-
tention of federal agencies ranging from the
Federal Trade Commission to'the Environ-
mental Protection Agency. The FTC’s man-
datory standardization of advertised power-
output claims and the recent Congressional
proposals to regulate levels of receiver and
amplifier immunity to radio-frequency inter-
ference (RFI) are the best-known examples of
increasing federal involvement, but there are
dozens of less-publicized others.

Of all the government bureaus whose ac-
tivities impinge on audio, the Federal Com-
munications Commission stands out as one of
the most directly influential. The FCC’s im-
pact on high fidelity. in fact, extends back to
the early days of hi-fi. Its rulings in the Fifties
and Sixties during the infancy of FM were
among the first cases of hi-fi standards estab-
lished by an authority outside the industry
rather than by informal agreement between
manufacturers.

At this moment, the FCC is in a position to
exert a more profound influence on the world
of audio. for better or for worse, than at any
time in its past. The commission is now taking
action on five separate and distinct issues re-
lating directly to the high-fidelity industry,
with rulings and standards on all of them
either already issued or expected within the
next two years.

The most exciting and potentially beneficial
of the programs being addressed by the com-
mission, the National Public Radio Satellite
System, is actually not an idea conceived by
the FCC but rather a brainchild of engineers
at another federally financed office, the Cor-
poration for Public Broadcasting. The FCC’s
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involvement is concerned first with the sys-
tem’s legal approval and second with the ulti-
mate indirect consequences of its implemen-
tation. In January of this year. the commis-
sion formally approved a satellite link system
that will allow all of the approximately two
hundred noncommercial public radio stations
in the nation (both FM and AM) to receive
and rebroadcast, through the satellites, stereo
programs beamed from any of sixteen trans-
mitting facilities. The system will utilize two
Westar communications satellites already
“*parked”’ in orbit 22,000 miles above the cen-
ter of the United States, and will provide re-
production quality fully as good as that
afforded by conventional FM broadcasts ¢a
15.000-Hz bandwidth with an ultimate signal-
to-noise ratio of at least 70 dB). The satellites
will be able to receive and retransmit to the
stations up to twelve separate channels of
programming in any format, including dis-
crete quadraphony.

Frank Mankiewicz, the president of Na-
tional Public Radio, feels that the system will
usher in ‘‘a new era’” in public broadcasting.
Music, public affairs, and news programs that
would not have been technically feasible to
produce or send from station to station via
either telephone link-up or in the form of
mailed tapes will be able to be carried by the
satellite; programs in minority languages and
on subjects of highly topical or regional inter-

(— A 4.5-meter dish

antenna of the type
that will be used

by individual

public radio stations
to receive broadcasts
from the satellite

link system.

est, at present too expensive to be prepared
by individual stations, will become economi-
cally practical because the distribution capa-
bilities of the system will allow many stations
to share some of the costs of production.
Mankiewicz foresees explosive growth in the
public-radio sector as a result of the system.
“I would be surprised.’”” he says, ‘“if there
were not six hundred or so full-service public
radio stations in operation ten years down the
road from here.”’

If an additional four hundred public radio
stations do indeed come into existence, they
will occupy many of the broadcast frequen-
cies still available. And this. coupled with the
FCC’s avowed determination to involve mi-
norities in broadcasting to a greater degree
than in the past, as well as the constant clam-
or of business groups for station allocations in
profitable areas. has moved the commission
to study, and to report upon in an obliquely
positive fashion, another program with major
consequences for the audio industry: reduc-
tion of the channel spacing between both AM
and FM stations (although it is likely that the
concept of reduced spacing would be under
review even had the satellite system not been
implemented).

IN the light of the public interest, the principle
by which the FCC is charged with making its
rulings, the concept of reducing channel spac-
ing to permit more channels (and, perforce, a
greater diversity of radio programming) has
obvious merit. Such an action would solve
several thorny problems at the stroke of a
pen: ‘‘equal time’ and minority-viewpoint
considerations that frequently dictate aspects
of the character of present radio programming
would have reduced importance with more
stations in operation. Financial groups hungry
for a piece of the profitable broadcast pie but
now frozen out by lack of available channels
in large cities could then be accommodated as
well.

But, particularly on the FM band, adoption
of reduced spacing might be a catastrophe in
terms of broadcast quality (quality, paradoxi-
cally, is one of the primary concerns of the
Public Radio Satellite System’s develop-
ment). According to FM expert and IHF tech-
nical director Leonard Feldman, the 100- and
150-kHz interstation spacings under study by
the commission could render many receivers
designed for the current 200-kHz spacings
““virtually unusable’” in urban areas because
their tuning circuits and selectivity curves

(Continued on page 32)




Only the most sophisticated research and development
in this industry could create

Pickering’s patented
Dustamatic Brush keeps
records free of dust and
damps low frequency
tonearm resonance.

PICKERING
XV-15/625€

“for those who can [hear]| the difference”

It takes real effort and skili to become the acknowledged
leader in the industry, and even more to stay ahead.

Pictured above are just a few of the advanced electronic
devices that Pickering employs in product research and
custom-designed development. At left above, the XYY plotter
on Pickering’s Real Time Analyzer and, at the right above,
Pickering’s remarkable Scanning Electronic Beam Microscope
capable of 160,000 times magnification.

Pickering's engineering department is responsible for creat-
ing these two outstanding cartridges that, as one reviewer
stated: “The XV-15/625E offers performance per dollar; the
XSV/3000 higher absolute performance level.”

Both the XSV/3000 with its trademarked Stereohedron Stylus
tip for the least record wear and the longest stylus life achievable
so far. .and the XV-15/625E .. .represent best buys at their price
levels. Audition them today at your Pickering Dealer.

For further information write to Pickering & Co., Inc., Dept. SR,
107 Sunnyside Blvd., Plainview, N.Y. 11803
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tIntosh

"A Technological
Masterpiece. ..

Mcintosh C 32
“More Than a Preamplifier”

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

Send us your name -and. address

and we'll send you the complete

product reviews and data. on all

Mcintosh products, copies of the

international awards, and a North

American ‘FM directory.” You. will

understand why Mcintosh product

research and development always -
has the appearance and tech-
nological look to the future.

Keep up to date.
Send niow - - -

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

Name

Address

City State lip

If you are in a hurry for your catalog please
send the coupon to MclIntosh. For non-rush
service send the Reader Service Card to the
magazine.
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Audio News . .

were designed for use with a 200-kHz spac-
ing. Many frequency-synthesizing and quartz-
locked tuners would be simply incapable of
tuning in stations at certain frequencies, and
the spacing would also summarily rule out
many of the proposed discrete quadraphonic
broadcast systems still under consideration
(the study on reduced channel spacing was
originally commissioned as part of an inquiry
into quadraphonic broadcast standards). New
tuner and receiver designs could probably be
adapted to the changes, but a ruling in favor
of reduced spacing would render millions of
products now in use throughout the country
technically obsolete, although usable in most
cases.

As with all FCC studies, the FM spacing is-
sue will pass through a number of intermedi-
ate steps, with public announcements and
perhaps hearings, before it reaches the final
decision stage. Consequently, it is likely to be
at least eighteen months before any final
standard is issued.

The commission has also funded a similar
study with the idea of reducing the spacing
between AM stations from 10 kHz to 9 kHz.
Most experts agree, however, that such a re-
duction would not have nearly the effect on
broadcast quality that the proposed FM re-
duction might. Most European and Asian na-
tions now use the 9-kHz spacing, and the FCC
permits a higher degree of “‘overlap’ between
stations. In fact, FCC regulations at present
permit AM stations to broadcast with a signal
bandwidth (50 to 15,000 Hz, almost the same
as FM) that allows for a substantial S-kHz
overlap, though few stations take advantage
of the option. Any decision on the AM-spac-
ing question would have about the same time-
table as the FM-spacing issue, according to
FCC sources, and no action beyond the report
stage is expected for some time.

The entire question of reduced AM-station
spacing indicates the conflicting priorities of
the commission, however, for while such are-
duction is likely to have a negative (though
admittedly minor) effect on AM sound qual-
ity, the FCC is simultaneously in the final
stages of choosing a stereo-AM broadcast
system. The intent of the move, according to
the FCC, is to upgrade AM listening quality,
provide facilities for stereo broadcasting in
large, remote areas where the limited range of
FM does not provide an adequate area of cov-
erage, and give AM stations the potential of
broadcasting signals competitive in sound
quality to that of FM stations—and therefore
attract advertisers now oriented solely toward
FM. The stereo-AM question is well beyond
the investigatory stage; five groups have sub-
mitted comprehensive proposals on the tech-
nical details of a broadcast standard, each
proposal accompanied by the results of ex-
haustive FCC-sanctioned testing of prototype
equipment, and a final ruling is expected with-
in the year—presumably to be followed short-
ly thereafter by the introduction of stereo-
AM-compatible consumer products.

THE FCC'’s investigation of questions of au-
dio-component immunity to radio-frequency
interference from ham and CB radio is the
best-known of the commission’s activities
and has been covered in these pages in past
months (see ‘““‘Audio News,” July 1978 and

September 1978) and elsewhere. As detailed
in those columns, the original impetus to the
FCC'’s investigation—the immense number of
consumer complaints of interference with all
types of electronic equipment (a total of more
than 300,000 in the last five years)—led Sena-
tor Barry Goldwater (R-Ariz) and Representa-
tive Charles Vanik (D-Ohio) to draft two Con-
gressional bills that would have empowered
the FCC either to mandate measures to render
electronic equipment immune to common
types of interference or to prescribe minimum
standards of immunity without regulating the
specific countermeasures to be used by the
equipment manufacturers.

These measures have been vigorously op-
posed by the audio community on the ground
that the measures mandated by the FCC may
have the indirect effect of degrading the per-
formance of audio components significantly.
Both bills were allowed to die in the last ses-
sion of Congress, and Senator Goldwater has
since announced that he believes audio manu-
facturers have begun to take the actions nec-
essary to obviate reintroduction of his bill,
though he intends to review the matter peri-
odically. The commission, however, issued a
‘“Notice of Inquiry,”” a request for industry
and consumer comments on the subject, in
November 1978, and FCC sources concede
the probability that the update of the omnibus
Communications Act of 1934 now being pre-
pared in Congress will give the commission
the regulatory powers originally proposed by
Senator Goldwater and Representative Vanik
without the attention that would be focused on
a bill proposed explicitly for that purpose. If
this is the case, the response to the Notice of
Inquiry may be critically significant to what-
ever regulation the commission finally issues
on the subject.

One clue to the perspective of the commis-
sion staff on questions of regulation is con-
tained in the notice itself in the form of an at-
tached copy of an advisory bulletin issued by
the Canadian government in 1977. The bul-
letin (which the notice states has been ‘at-
tached for the purpose of soliciting public
comment) specifies the level of interference
likely to be encountered in various geographic
areas and establishes a three-level grading
system for electronic equipment. Canadian
manufacturers are requested to label products
in accordance with the grading system as a
means of giving their customers some indica-
tion of the degree to which components will
be affected by interference in different lo-
cales. It also warns, however, that the Cana-
dian Department of Communications has the
authority to mandate certain levels of perfor-
mance in electronic components. It is inter-
esting to note that FCC chairman Charles Fer-
ris supported the concept of the Canadian bul-
letin in his testimony at the Senate subcom-
mittee hearings on the Goldwater anti-RF1 bill
held last year.

HE prospect for major changes as a result
of the upcoming FCC rulings is great, both for
better (as with the Public Radio Satellite Sys-
tem and the advent of high-quality stereo-AM
broadcasting) and for worse (as might occur
in the case of station-spacing changes or anti-
RFI rulings). Clearly, neither the FCC nor the
audio community have answers that will
please everyone, yet the hope persists that so-
lutions that will satisfy both the interests of
the audio enthusiast and the larger needs of
the nation can be found. O
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The first time you hear:the L220’s,
before you know what's happening to
you,you smile.

Later, when you find the words, you'll

be able to talk about things like “texture”

and “detail” and “subtlety’” But right

now it's all feeling.It’s love at first sound.

Crank them up.Try 110dB. Go ahead.
That's what they're there for. Drench
yourself in pure sound. Crisp, tight, .
spacious, clean —certainly. But some-
thing well beyond. Something power-
ful, uncompromising,-awesome.

Now turn them down for a minute
and listen with your eyes.The L220’s
ate tall. tapered. elegant —appearing
more slim than they actually are.

Now slip the grille off and feast your
eyes on the components: New high
frequency elliptical ring radiator. New

refracting wave guide for the midrange.
A 14" woofer with a massive, twelve
pound magnetic assembly. A 15" pas-
sive radiator. Four superbindividual per-
- formers. How do they work together?
Magnificently.

The L220
Flat Baffle Array

Conventional
Staggered Baffle
== Arry

To attain proper
phase relationships.
the acoustic

centers of the drivers
must be aligned.
The'|BL L220 design.
accomplishes this.
while retaining the flat
baffle necessary

to prevent

spunous reHe“cnons

[ﬁ ,z ]

[:/i_ﬁ ;

That breatht@kmg stereo imaging
you hear is not by accident. It's by
design.The ¢omponents are in precise




vartical alignment. They are in precise
~acoustical alignment, too. The time
domain response, the phase linearity
is flawless. |BL's engineers accom-
pished this without creating one of
‘those staggered baffle fronts that cause
as many problems as they solve.
Come celebrate the L220’s. They're
yDUFS fOl’ ,$] 750 a palr They re a whole Last year, 35 of the top 50 albums were recorded

or mixed in studios using BL loudspeakers. Shown
lot of IOUdSpeakerS from here: Criteria Studios, Miami, Florida.

v | the people who gave high
JBL 1 performance sound a first
name: |BL.

GET IT ALL.

lames B: Lansing Sound inc.. 8500: Bélboa Boulevard. Northyidge. Calitornia 91329,




Bib has
all the

angles for

cleaning
your

tape
hel:lds
at

Many years ago,

Bib began developing
deaning systems for
Revox, Tandberg, and §
Ferrograph. And since
that time, Bib has
sought a satisfactory answer to
the problem of dirty tape heads
and pinch rollers.

As a consequence of its diligent
research, Bib has created the Tape
Head Cleaner —a totally unique
and completely effective instru-
ment that can be used on any
brand or style of tape deck.

Because the head rotates
around 280° and locks into any
position desired, the tool can
reach the heads whatever their
position. And the tip of the tool is
made from a soft synthetic fiber
that does not shed, unlike cotton
pads or similar devices.

The kit indudes an inspection
mirror, fluffy brush, head dean-
ing fluid, and 3 extra snap-on tips.
And it comes in a velvet-lined
hard plastic case.

The next time you're at your
favorite stereo shop, ask for the
Bib Tape Head Cleaner. It has the
angle you need for proper tape
head maintenance.

The Audiophile
Edition by Bib.
The Finest Record
and Tape
Accessories in
the World.
Bib Hi-Fi Accessories, Inc.
3363 Garden Brook Drive, Dallas, Texas, 75234
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Audio Q. and A.

Turntable Troubles |

I. and many of my friends. have trouble
» with our turntables (different brands).
The problem is that when we are playing rec-
ords the right channel cuts out. If the tone
arm is tapped. the right channel comes back
in, only to go out again shortly thereafter.
Tapes played through the same speakers don’t
do this. Can you tell me what’s wrong and
what I need to do about it?
CLARENCE O. PECoy
Conway, Ark.

1 can’t imagine what could cause the
« same intermittent-right-channel prob-
lem with several different brands of turnta-
bles, unless perhaps you and your friends, be-
ing a little short of cash, formed a syndicate ta
buy a high-price (but unfortunately defective}
cartridge that you share on some regular
schedule. Or maybe it’s a defective pre-
amplifier that’s being passed around.

In any case, ignoring for the moment your
friends’ record players, I would suggest some
minor servicing steps for yours. First, remove
the cartridge head shell from the arm. Then
remove the cartridge stylus assembly (assum-
ing it is removable) and put it aside for safe-
keeping. Now gently rub a pencil eraser
across the exposed contacts on both the head
shell and the tone arm that provide the electri-
cal connections between the two. This will re-
move any built-up insulating oxidation. Make
sure that the four thin wire leads that go from
the inside rear of the head shell to the car-
tridge’s terminal pins are tight at both ends.
Note that there are a few turntables whose
head-shell leads are crimped rather than sol-
dered to the terminal-pin clips. In a number of
cases inadequate crimping has caused inter-
mittent connections, with resulting signal loss
and hum. The solution is to squeeze the
crimped connections with a pair of long-nose
pliers—or, better yet, to solder the wires to
the pin clips (but not the cartridge pins).

The other common place for an intermittent
condition to develop is in the shielded phono
leads themselves, either at the tie points or
sockets under the turntable base where they
connect to the tone-arm leads, or at the
preamp’s phono-input end. Gently wiggling
the leads while a record is playing will usually
provoke the trouble if its source is in either of
these two areas. Tightening, cleaning, or re-
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placing the leads is in order once the problem
has been localized. if none of these proce-
dures help, check the muting contacts that are
part of the tumtable mechanism beneath the
turntable base. The muting setup is usually
nothing more than a flat spring-like arrange-
ment that shorts out both signal leads (to pre-
vent extraneous noises) when an automatic
tone arm is cycling. Sometimes these muting
switches get out of adjustment and blank out
the signal at random intervals.

As to why you and your friends all suffer
from the same turntable problem despite hav-
ing different equipment . . . that remains a
mystery.

Quality Loss

I was recently told by a salesperson at a
Q. relatively good audio store that the
quality of a well-known line of receivers has
dropped to the point where their life expectan-
cy is only one or maybe, if you’'re lucky, two
years. Is this likely to be true?

ANDREW TOMERS
Chelsea, Mass.

Lately I’ve been receiving two or three
« letters a month from readers asking
some variant of this question. Sometimes
electronic components are involved, at other
times tapes are the problem. Readers tell me
about various “‘routines’’ they get from sales-
people, such as, ““Sure, I'd be glad to sell you
a Piowood Model 99X, but it’s only fair to
warn you to hold onto the packing carton be-
cause when the unit breaks down in a month
or so you’ll have to ship it back to the manu-
facturer yourself.”” Or, ““Sure, that product
got a good review from the magazines, but
they didn’t test it long enough to find out it
doesn’t hold its specs for more than a week or
two.”” Or, ““Certainly that brand of tape
sounds good, but are you willing to pay the
price in worn tape heads?”” Andsoon. . . .
First of all, my thirty-odd years of experi-~
ence in designing, servicing, and using hi-fi
equipment tells me that any component can—
and will—break down at some point in its life-
time, no matter how well it was designed or
how good the parts were that went into it. The
best any manufacturer can do is to-use ‘‘safe’’
designs, which will not stress the internal
(Continued on page 38)
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ONKYO'S
EXCLUSIVE
SUPER SERVO

INTEGRATED
AMPLIFIERS

Just when you think audio technology’s reached its
peak, along comes Onkyo, making it even better. Our
latest is an improvement on the superbperformance of
DC ampiifiers.

Super-Servo circuitry—another Onkyo exclusive—
uses the extraordinary characteristics of operational
ampifiers in a unique, negative feedback loop. Thus you
get the benefits, particularly at the low (2Hz and below)
frequencies not offered by other DC amps.

SUPER-SERVO AMP

AC AMP

(INPUT)
e

{QUTPUT)

CAPACITOR |
ELIMINATED IN
OC AMP

[ SERVD H
FEED BACK
| CIRCUITRY

Going to DC amps was not the end. For Onkyo, it was
the beginning:

While DC ampilifiers increased bandwidth for better
high frequency performance, spectrum analysis in
Onkyo's labs found that very low frequency components
below 2Hz, resulted from interactions with the amplifier’s
power supply. True, at 2Hz or less, you had to see it
rather than hear it, but we felt that any unwanted
component should be eliminated.

loser
on.

When we did, the result was three-dimensional
imaging such as you've never heard. Sound you won't
hear in conventional amplifiers. Or in other DC
amplifiers. Only in Onkyo’s Super-Servo amplifiers.

You have a choice of three, Super-Servo Integrated
Amps:

A-7040-50 watts per charnel, minimum RMS at 8 chms,
both channels driven from 20-20,000Hz with no
more than 0.026% THD.

A-7070-70 watts per channel, minimum RMS at 8 ohms,
both channels driven from 20-20,000Hz with no
more than 0.02% THD.

A-7090-110 watts per channel, minimum RMS at 8 ohms,
both channels driven from 20-20,000Hz with no
more than 0.018% THD.

Talking about power is only part of it. Onkyo's Peak
Power Indicator is an array of LED’s which light up
according to power output per channel, from the very
bottom to, and over the top .. calibrated in watts at 8
ohms.

Of course you get everything else you'd expect from
Onkyo. Multiple inputs and outputs. Total protective
circuitry for speakers and amplifier. Human engineered
control placement with sound-shaping noise and filters.
An immense, cool-running power supply.

Hear the brilliant audio quality of Super-Servo
performance at your Onkyo dealer, or write for additional
information. Super-Servo ... another example of how
Onkyo stays a step ahead of state-of-the-art.

Avtistry in Sound

Eastern Office: 42-07 20th Avenue, Long Island City, NY 11105 (212) 728-2970

Midwest Office: 935 Sivert Drive, Wood Dale, 1L 60191 (312) 595-2970

West Coast Distribution Center: Damark Industries, inc. 20600 Nordhoff Street,
Chatsworth, CA (213) 998-65(1

Canada: Sole Distributor, Tri-Tel Industries, Ltd., Ontario, Canada
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The Bib
Electronic
3OO0
eliminates
record static

“like a miracle”

That's what professional
reviewer John Borwick claims in
the June issue of Gramophone.
Here’s why.

The Bib Groov-Stat Electronic
3000 emits only positive ions.
And that's very immportant
because positive ions completely
neutralize the negative static
charge on records.

other anti-static devices
emit both positive and negative
ions even though record static is
mostly a negative charge. So
don’tbe fooffed by demonstration
gimmicks that “prove the superi-
ority” of trigger-type devices.

e 3000 has a smoother,
slower effect that keeps the
record static-free longer. And the
continuous emission of ions from
the 3000 immerses the record in a
bath of ions unlike the irregular
flow emitted from trigger-
type devices.

Simple to operate, the
battery-operated 3000 has a
double-checking system that
includes a neon lightand a
high- pitched tone.

Ask for the Bib 3000. See for
yourself why it works “‘like
a miracle”’

The Audiophile
Edition by Bib.
The Finest Record
and Tape
=% Accessories in
— the World.
Bib Hi-Fi Accessories, Inc.
3363 Garden Brook Drive, Dallas, Texas, 75234
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parts beyond their temperature, voltage, or
current ratings: to install the best available
parts the budget for the specific unit will
allow; and then to employ adequate quality-
control procedures in the burn-in, adjust-
ment, and final check out. Nevertheless, the
combination of human fallibility and the in-
nate perversity of electromechanical devices
will undoubtedly keep warranty stations and
repair shops in business forever.

A leading manufacturer of high-power
amplifiers once told me that about 5 per cent
of his total units ‘‘out in the field’” (meaning in
customers’ hands) have broken down in some
way. minor or major, and he feels that 5 per
cent is not out of line even for a company that
scrupulously obeys the ‘‘rules’” cited above.
The same average-breakdown figure was pro-
vided by one or two other companies. Assum-
ing that 5 per cent is an accurate average for
the industry, I'm sure it could be reduced by
several more points—but only by procedures
that would add substantially to the ultimate
consumer cost of the component. And, unfor-
tunately, steps taken to reduce the failure rate
by. say. 2 per cent would benefit only 2 per
cent of the component’s purchasers, while ev-
eryone who buys the component would pay a
higher price.

Every manufacturer decides for himself ex-
actly how far he will go in the effort to make
his products 100 per cent reliable (an impossi-
ble goal). It’s possible to keep costs down by
skimping on parts and factory testing but, in
the long run, it is obviously very risky for a
company’s reputation and profits to settle for
too high a breakdown rate. Fly-by-night
outfits run no such risks, of course, since they
don’t expect to be around for ‘‘the long run.”’
But I strongly doubt that any established,
well-known audio-equipment manufacturer
knowingly or habitually ships defective or
about-to-be defective merchandise to his
dealers in an effort to realize a fast buck.

So what is the basis for these stories that
readers pass on to me? I’m sure some of them
originate with dealers who happen to have run
into a couple of “‘lemons’” in a particular line
and are now so soured on the brand that they
denigrate it at every opportunity. (Remember
that when something goes wrong during the
warranty period, it is usually the dealer who
has to bear the brunt of the consumer’s wrath
and handle the repair.)

Other reasons for bad-mouthing a product
are far less legitimate and may even constitute
libel. Obviously. no store can carry all
brands, since dealers have to exercise some
discretion in the amount of money they tie up
in stock. This, for some dealers, may seem
adequate justification for disparaging a non-
stocked product line when a customer asks
about it. Certainly if a dealer doesn’t want to
sell a particular line because he can’t make an
adequate profit on it (usually as a result of
competition from local discounters), that is
his right. However, it is obviously not his
right to lie about the reasons for his disen-
chantment with the line. (Note that in none of
these product put-downs is sonic quality per
se the issue, simply because there is no easy
way to demonstrate the alieged sonic inferior-
ity of a line of equipment.)

For some dealers, tape presents the same
sort of problem. Some tape brands are more
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profitable or more available to a given dealer
than others. Among tape dealers (and, I'm
sorry to say, some tape manufacturers), prod-
uct derogation usually focuses on the ques-
tion of excessive head wear—since there is no
easy way a consumer can judge the truth of
the matter for himself.

The only comfort I can offer on all these
matters is to say that I have never seen or
heard any convincing evidence that any
brand-name component or tape presently
available has a consistently bad record for
blowups. breakdowns, or head damage. De-
spite his best efforts, you can find a bad batch
in any manufacturer’s line, but a dealer who
says that a given manufacturer has a consist-
ently bad record is kidding himseif—or, more
likely. you.

Nonlinear AM

Only a few receivers have an evenly

« spaced linear dial scale for AM tuning

similar to those now standard for the FM

band. It can’t be all that difficult or expensive

to build in, since many cheap car radios have

them. Since a linear scale makes tuning much

easier. especially in the closely spaced higher
AM frequencies, why aren’t they used?

STEPHEN RICKETTS

Prince Edward Island, Canada

I find it hard to understand Mr. Ricketts’
A. preoccupation with nonlinear dial
scales when AM tuners also suffer from such
a wide variety of severe audible defects. in-
cluding very limited frequency bandwidth,
noise, and distortion. A simple cure for all the
audible ills—and the nonlinear dial scales—
would be a liberal application of money to the
problem areas. However, as long as the active
element in the AM-tuner section of most re-
ceivers consists of a single integrated circuit,
one must expect something substantially less
than the ultimate in AM performance.

The as yet unresolved question (which I'm
sure many manufacturers are asking them-
selves) is whether a sufficient number of audio
consumers would pay the higher price that a
higher-performing AM section would entail.
Currently the single-IC AM section costs a
manufacturer perhaps $3 to $4 overall, which
raises the retail price of a receiver by perhaps
$15 to $20. Given this five-times-the-parts-
cost rule of thumb, I doubt that many listen-
ers are so enamoured of the idea of high-qual-
ity AM that they would be willing to pay a
substantial premium (probably upwards of
$75) to achieve it.

This logically brings us to the question of
stereo-AM broadcasting. I understand that in
any of the contemplated stereo-AM broadcast
systems, a single IC could provide all the
stereo-adapter circuitry required—which to
me means that one IC is all that most receiv-
ers are likely to get. Why, then, do so many of
the high-fidelity manufacturers appear ready
to hop aboard the stereo-AM bandwagon
when what is offered will almost invariably be
lo-fi stereo? The reason, of course, is each
manufacturer’s fear that a competitor who
does offer stereo-AM equipment will do bet-
ter among first-time buyers and others who ar-
en’t aware of the equipment’s limitations.
This is not to say that stereo AM can’t be
broadcast and received with reasonably high
quality. What I'm predicting, in the light of
past experience, is that it won’t be.
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Those are turntable specifications above. Measure-
__ments relating to motor noise caused by rotation of
the platter, and sound distortion caused by speed
deviation. In this particular case, the numbers indi-

- _..-cate that wow, flutter and rumble are so minimat your

ear can't hear it. And that’s

to yourself—just by giving this MCS Series® Direct

Drive Turntable a tnal run.

s rumble :

mated, ultl -play turn

s:mple We‘yé deS|gned thls fully auto-

ble with the most advanced
features. A DC serva motor assurés constant speed
Direct drive glves,you extremely 4met operatmn; and

0.04% WRMS (JIS C5521) wow and ﬂuher.—?Ovdb s
(DIN 45539 B) rumble. +0.06% spesd deviation.

excellent signal to noise ratio—~because the platter is
actually part of the motor. All of which helps to elimi- .
nate distortion.

if it still seems complicated, |ust llsten to the sound
of MCS. it says more than. all the. tech“talk JII the
world.

The MCS Series® 6700 Direct Drive Turntable w1th S
Shure® cartridge, $219.95.

""‘%fﬁ"%ar Warrarity' orrspm '

B

something you can prove

any MCS Series® cornponent is defectwe in matetials and
workmanship during its warranty period, we will ¥ ba\r or
replace;it-just return it to JCPenney.

i

Se——

/ [ i

Series

\
“_IT MAKES EVERYTHING CLEAR.
Sold and serviged at JCPenney
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SIGNAL PROCESSING—2

I:ST month in this column we took a look at
signal processors whose effects are specifi-
cally intended to be heard. There is also a
large family of related devices that try to pre-
vent you from noticing things you don’t want
to hear—such as noise, distortion, and limita-
tions (deliberate or otherwise) in dynamic
range or frequency response. And there are
even some esoteric-processors that work, of-
ten in mysterious-ways, to correct various in-
felicities in microphone technique, in the re-
cording chain, \and in playback systems. In
short, there is a host of ‘‘black boxes’’ out
there—some use({hfnostly in the professional
sphere, some intended for the home listener
or amateur recordist, and others straddling
both worlds—that are capable of doing inter-
esting, even surprising things to audio signals.

One of the most familiar is the Dolby B-
type noise-reduction system, which is found
in almost every cassette deck claiming high
fidelity and in a fair number of receivers and
tuners as well. The Dolby system has only
one object: to prevent noise, specifically the
hiss that plagues tape recording and FM
broadcasts, from intruding upon the listening
experience. The Dolby system uses a fairly
complicated dynamic processing action
(meaning that the action does not remain con-
stant but changes with signal conditions) ap-
plied in two steps. Step one takes place before
the noise source (the tape or the broadcast
process) is encountered by the audio signal,
step two during the actual listening. Step one
consists of boosting the signal-to-noise ratio
of the tape or broadcast medium by selective-
ly compressing the dynamics of the signal,
whereas step two undoes that compression
and restores the original dynamics. If this sug-
gests that a Dolby processor (or processors—
for Dolbyized FM broadcasts the radio sta-
tion must use one as well) must be carefully
calibrated for precise complementarity of the
two steps, that is indeed the case. Note also
that any noise present in the original signal re-
mains in it: the Dolby process is intended only
to keep more noise from being introduced by
the taping or broadcasting.

Although it is the best-known, Dolby B-
type processing is far from the only example
of this kind of noise reduction. JVC offers its
own ANRS system, one version of which is
compatible with the Dolby process (in other
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words, step one can be done with a Dolby unit
and step two with a JVC, and everything will
still come out reasonably okay). The noncom-
patible dbx system is popular with some home
recordists, as is its close relative, the MXE
processor; and in professional recording stu-
dios you’ll find several systems in use—one of
which, developed by Telefunken, is due to be
introduced shortly in a consumer version.

But what of noise that has already con-
taminated the signal, which the foregoing sys-
tems will treat just as if it were part of the mu-
sic and let pass right on through? Handling
this sort of noise is a difficult business. Any
successful processor will first have to recog-
nize the noise for what it is, then somehow
contrive to get at it and pull it out without do-
ing serious damage to the music, which un-
doubtedly shares some of the same frequen-
cies. The simplest approach for hissy noise is
the dynamic filter—a high-frequency filter
that is automatically brought in and out of the
signal path and altered in the degree of its
effect by signal conditions. More specifically,
when high-frequency information falls to a
very low level, such a filter assumes that there
is no music present, only noise, and acts to re-
move it. When significant high-frequency mu-

sical activity resumes, the filter becomes inac-
tive, since the higher-level, high-frequency
music will, it is hoped, mask the noise.

As these things go, a basic dynamic noise
filter is a relatively simple affair, but its funda-
mental principies can be applied in much
more complicated ways, such as in the ‘‘auto-
correlators”’ offered by Carver Corporation
and Phase Linear. Here the techniques for
distinguishing noise from music are consider-
ably more sophisticated, and the filtering ac-
tion itself is no mere high-frequency rolloff
but instead resembles the action of an auto-
mated multiband equalizer. These devices are
dramatically more effective than a basic
filter—and dramatically more expensive.

ENTIRELY different approaches to noise re-
duction are required for the amplified ‘‘Rice
Krispies’’ noises so familiar to those who play
records, because these noise signals would
“‘look”’ like music to a dynamic filter. Accord-
ingly, the noise-detection circuits of devices
intended to deal with them are designed to
concentrate on other criteria—usually the rise
time of the signal (impulse noises such as rec-
ord ticks and pops ‘‘attack’’ very quickly) and
the phase relationships of the impulse signal
between the two stereo channels. When the
circuits have evidence that a signal is a spuri-
ous noise and not, say, castanets or a wood
block, their usual action is to switch off the
whole signal—or a good part of it—for a split
second, so that the noise impulse never reach-
es the speakers. These tiny, fraction-of-a-
second interruptions cannot be perceived,
and special circuits are also employed to ease
the transitions between the signal-on and sig-
nal-off status. Still, the technique has not yet
reached perfection, and of the available ‘‘im-
pulse-noise suppressors’’ (from Burwen, Gar-
rard, and SAE), some do better with little
tick-like noises and others excel with big
“‘pops’’ such as are caused by deep record
scratches.

Another type of signal processor, the dy-
namic-range expander, acts to make soft sig-
nals softer and (often) loud signals louder, so
as to enhance the realism of the many record-
ings in which the dynamic range has been
compressed for one reason or another. Some
of these are pretty basic in their operating
configurations, but others get quite elabo-
rate—for example, by treating different
groups of frequencies (or signal levels) inde-
pendently. The most prominent company to
offer consumer-type expanders is dbx, al-
though RG Dynamics has also become popu-
lar recently. Incidentally, many of these de-
vices can also be used to reduce dynamic
range, making all sounds, whether originally
loud or soft, come out at about the same level.

THE list of available signal processors is
much longer than the space left to discuss
them. There are time-delay units and other
devices that process stereo signals in intricate
ways to enhance some special aspect of the
reproduction (see in particular the review of
the Carver C-4000 preamplifier on page 46)
and some that deliberately add strange effects
for the sonically jaded. There is even one
(from dbx) that synthesizes extreme low fre-
quencies when there were none to begin with.
Few audiophiles like the way all these devices
sound, but many treasure a few. If you are in-
terested in making a significant audible im-
provement in an already good system, signal
processing is probably the way to go. O
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If music is the big thing
in your life, youTe sure to love

Sansui’s new little speakers.

If you love music, you want to hear it all. The
full frequency range. The full dynamic range. Even if
your listening room isn‘t as big as a concert hall.

But to reproduce low frequency signals, the
speaker has to move a lot of air. That's why most woof-
ers are much larger than most tweeters, and why most
speaker cabinets are so big.

And that's why the new Sansui J11 is a major
breakthrough in speaker design. From a woofer no
bigger than most tweeters — in a cabinet the size of a
loaf of bread — Sansui engineers have been able fo
achieve outstandingly rich bass response. All the way
down to 45 Hz.

Part of the secret is the lightweight but
unusudally rigid diaphragm material, aided by a long-
{hrow surround and a powerful magnet structure
designed for high output, linear response, and low
distortion. And a special voice coil that allows you to
un up to 60 waits of power without fear of heat
build-up.

Another part of the secret is that we're really
using two woofers. The second one is called a “"passive
radiator,” for it has no magnet or cail structure of ifs
own. But it's acoustically coupled to reinforce the out-
put of the regular weofer, to move all that air for big
bass response.

The soft-dome tweeter design gives you wide
dispersion for the best stereo imaging. and its power-
ful 9000 Gauss magnet structure and integral phase
equalizer provide the high output and clarity needed
for real-life music repreduction.

And if you like o take your music with you,
you'll appreciate the almost indestructible, handsome,
aluminum enclosure of the J11. Attractive enough to
put anywhere, you con hang it from a nail ina
wall, or get Sansui’s versatile swivel bracket for more
pemanent installations.

If you have just a little more room and ap-
preciate the lustre of a Steinway finish as well as a
Steinway sound, you'll love the J33. A bit larger than the
J#, it has an 87 woofes for still more efficiency. And ifs
mirror-image pairs give music miror-image perfection.

Visit a Sansui authorized dealer soon and
compare the J11 and J33 to some of the giant-
size models. Close your eyes, and the difference
will disappear.

J11: sensitivity: 85dB/W/M; 11-13/16" H x 4-13/16" W x 5-3/16" D. J33: sensitiv-
ity: 90dB/W/M; 16-1/8" H x 9-7.16" W x 7-1/8" D. Both models packed in
matched pairs in @ convenient camying case.

SANSUI ELECTRONICS CORP.

Lyndhurst, New Jersey 07071 - Gardena, CA. 90247
Sansui Blectric Co., Lid.. Tokyo, Japan

Sansui Audio Europe S.A., Antwerp, Belgium

In Canada: Electronic Distribttors
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THE ONE-STOP
MUSIC SHOP
AT WHOLESALE PRICES

BLANKTAPES MLl

CASSETTE TAPES
Ampex Grand Master 1C-60 5214 REEL TO REEL
Ampex Grand Master | C-90  $2.79  Ampex Grand Master

BASF Studio C-90 $1.99 1 1t
BASE Pro | C-90 $288  Maxell UD 35-90
BASF Pro [l or Ili C-60 $210 1 H
BASF Pro If of i C-90 $2.99  Maxell UDXL 35-908
Fuil FX 1 0t 11 C-90 $299 18001
Maxell UD C-60 $1.92 Maer LD 35-180 3600 f
Maxe!l UD C-90 5285 %)
Maxelf UD C-120 $3.78 scolcn 2121800 1t
Maxell LDXL | or )1 C-50 $250° Sooloh 207 1800 1
Maxelt UDXL 1 or II/CDQO 3,47 TDK S-1800 1800 ft
Scatch Low Noise vnarange

S0/3pk sa9y3 VIDEO TAPES
Scmcn aster 1 C-90 s2.8¢ BETA FORMAT

Scoteh Master 1l Sony L-750 (3 Hour)
or 11} C-90 $3.29  spny |-500 (2 Hour)

Sony Low Norse £-90 164 Scoich L-50 (2 Houn)
Sony Hi-Fdelity C-90 5242 Fenith L-500 (3 Hour)
_?Br)yu%rg%nmme €90 331 gg Ampex L-500 (2 Hour)

TOKD C-80 . s1ee  VHS FORMAT

0K D C-120 210 JVCT-120 (4 Hour)

TOK 0 C-180 299 TOKT-20 Hour]

TOK AD C-60 $1.74  Fuji 1120 (4 Hou

TOK AD £-90 S5 BRI

TOK AD C-120 §348  RCAVK-125 (2 Hour) . d
TDK $A G-60 $§2.22  Panasonic NVT-120 {4 Hour)
TOK SAC-90 . $318  Panasonic NVT-60 (2 Hour}

MINIMUM ORDER 12 TAPES—100% GUARANTEED §

CARTRIDGES ;

audio-technica

AT-20SLA . $110.00
AT-15 SA B Ssg.gg
[ATiA & [SHU==]
AT-128A 3490 i
1 200 yisTyrE $89 90
STANTON VISTYPE NIl $64.95
: ge r
CBEEES 0.0 MuE i
1EEE
BB0EE 52630 M70ES $9.90
u w0 @ PICKERING
EMPIFE XSV/3000 $49.95
20002 . 55990 XVI/T200€. $33.95
i $3150  XVISTHOE $32.50
2000111 $19.50  XVi5/625E 52577
01 529.90  XVIS/400E 52245

SEN

:
8 C-9945 ﬁxS 200z a
é 5 6 Q © riaxat. . $56.90pr
SANYO ©-9991 mn 200z -
N Triaxial .90 pr
CASSETTE IN-DASH & 9740 6292002
W/RADID qal $37.90p1.
fraz .o 113.50 09943 5x72002
F‘MBQ e s g H;gg $37 50 pr
g 09927 (smace Mounts) 3%~
FT “90‘ 15825 200z Coanal $45.95 pr
-9852 5% 200z
CASSETTE UNDERDASH Coaxal $37.05 pr
.. 33350 C9851 47100z
Ay §11435  Coaxial $31.350r

EER
CASSETTE-IN-DASH 8 TRACK UNDERDASH

1. ]
WITH RADID Thoae §74.95
Kp-4000 - $128.70  Tp.o00 wikM Stereo $71.50
KP-5005 - 818295 7p.g0g wiSupertuner $128.75
KP-8000 . $157.30 SOWER AMPS
KP-8005 $15730
s e GM-12(12 watts). Csrs
KEZ00D 5 A o wat Sein
- watls)
CASSETTE UNDERDASH AD-320 (20 watts) 549,90
8 odtane s
_ SPEAKERS
ﬁ:ggg ﬂ?u“piﬁfﬂii T30 TS-M2 Tweetes wih AGKS!, Level
KE: 2001 402 00 (20 watis) 529,05 pr.
KEhao 511805 TS Conuat Door wounts
KRX.500 SIS s S4B 95 pr.

Ts-gm 5:‘9 )Cuaxial 2002 e
8-TRACK IN-DASH Sen Lz
WIRADID Tssgssxgswav 200z,

(40 watts) .589.95 pr
1P-5001 59995  TSXG2- Way Surface Mounts
TP-7000. $114.40 (20 w $69.95 pr.
TP-7004 5.6 $142.90 TS x92- Way Surface Mounts

TP-9004. 5. 6 $157.30 (40 watts} $139.95pr

We carry the full fine of car equipment by such
names as: Sanyo, Craig, Marantz, Pioneer, Jensen
and Audiovox. Write for free catalog.

DISCWASHER 7%
Complele System . si0gs [
Diskit $34.95
Discorganizes 58.95 HEADPHONES
160z, 03 Relil 510'95  KossPro4AA 839190
Zerostal fnt-Static Gun 514 95 K0SS fro 4AAA 34800
SC-1 Stylus Cleaner sag5  KossHVILL 835 97
s e 349 Sennheser HD-400 526 28
FUZZBUSTER Il RADAR DETECTOR 382 90 Seanherser HD-414 $44 88
BEAM BOX PM B ANTENNA . Sennheiser HO-424 $65 28

RECORDS

Pop. Rock, Jazz, R&B

Al798 List..... .. $4.49
Al 8.98 List...... $5.49
AIl9.98 List ... ... $5.99

50 additional for cassette or 8-track, please specify: Minimum order: 4 recards or tapes.

WE STOCK THE COMPLETE SCHWANN CATALOG.

HOW TO 0€5ER: For shipment within 48 hours, send money
order or ceriitied check. Two weeks delay on personal checks.
Please add $3.50 per order for shipping & handling. ($5.50 for
orders outside U.S.). N.Y.S. residents add tax. No £.0.0.’s.

All merchandise 100% guaranteed, brand new & factory fresh.

33 PARK ROW, DEPT. SR, NEW YORK, N.Y. 10038

| ORDER TOLL FREE (800) 221-8180
CALL OR'WRITE FOR FREE 96 PAGE CATALOG
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Larry Kiein

METERS VS. ELECTRONIC INDICATORS

MORE and more of the new cassette decks
use illuminating bar-type electronic dis-
plays to indicate signal levels instead of the
level meters we’ve been accustomed to, and
readers have asked me whether the new-style
indicators are really accurate or are just
another dramatic-looking gimmick.

Considering the main function of record-
level indicators in a consumer tape deck, I
think that, in most systems, the advantages of
the new electronic displays far outweigh the
advantages of meters. For certain specialized
applications, however—such as calibrating
adjustable controls or noting actual signal-lev-
el measurements—the traditional meters con-
tinue to enjoy a slight edge. To understand
why this is so, let’s review what record-level
indicators are supposed to do and how they go
about doing it.

When you record music or speech, it is im-
portant to get as much signal as you can onto
the tape before distortion becomes severe.
This is because there is an irreducible mini-
mum of tape noise (‘‘hiss’’) present at all
times, and only by recording at as high a level
as is safely possible can you improve the
chances that when you play ihe tape you
won't have to turn your volume control up so
high that this annoying background hiss be-
comes audible. The chief task of a record-lev-
el indicator, then, is to monitor the constantly
changing input signal with reference to a
known, calibrated point (conventionally
marked ‘0 dB’’ or ‘0 VU’) above which dis-
tortion problems are likely to occur.

The first consumer recorders 1 can recall
actually used electronic indicators—to wit, a
pair of neon bulbs, one of which was sup-
posed to stay on more or less continuously
while the other was supposed to flash only oc-
casionally to give warning of the loudest
peaks. Not only did this leave a considerabie
area of uncertainty, but the ‘‘firing point’” of
the bulbs themselves was next to impossibie
to calibrate accurately on a production-line
basis. Fluorescent ‘‘magic eye’’ tubes were
also popular for a while, but they suffered
from similar problems with ambiguity and
calibration difficulty. So the introduction of
“‘professional-style’” VU meters was herald-
ed as a great step forward in giving the record-
ist a more accurate indication of the signal
levels he was trying to tape.
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But even the best VU meters have two
drawbacks when used as record-level indica-
tors. In the first place, they are, electrically
speaking, ‘‘average-responding’’ instruments.
If all you wanted to tape were pure tones in
which the relationship between peak and av-
erage signal levels is fixed, this would be no
difficulty. Unfortunately, both music and
speech are characterized by the presence of
many very large, very brief bursts of energy
(called “‘transients”’), and it is these peak lev-
els, not the average levels, that drive tapes
into distortion. And it is just these peak
levels that a VU meter is least able to indicate
reliably.

The addition of a little electronic circuitry
can be used to transform an ‘‘average-read-
ing”’ meter into a ‘‘peak-reading’’ meter
(technically, a ‘‘quasi-peak-indicating’’ in-
strument), which is certainly easier for the av-
erage recordist to use and is preferred by

many European professionals as well. Either
way, however, there is still the second draw-
back of a meter system to consider. Since the
pointer of a meter is, obviously, mechanical
in its operation, there is always a time lag be-
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tween when a signal is applied and when it
registers. Moreover, the pointer’s momentum
can cause it to overshoot the proper reading.
Thus, depending on the mechanics (‘‘ballis-
tics’”) of their movements, two different re-
cord-level meters of the same general type
(two VU or two peak-indicating meters, for
example) can respond very differently to a se-
ries of rapidly changing signals.

At the professional level, where one can
spend $50 or so for a single meter, the com-
plete electromechanical performance of a me-
ter can be very tightly specified, but this is ob-
viously impractical in the consumer market-
place. The practice of using VU-type meters
together with a single peak-reading LED, as
numerous cassette-deck manufacturers have
resorted to in recent years, is in a sense just
combining the meter system with the old ne-
on-bulb overload indicator—though with one
important difference: modern LED’s can be
calibrated to a much greater degree of accura-
cy than the old neon-bulb indicators. Thus,
some of the ‘‘all-electronic”’ record-level in-
dicators consist of a string of several such in-
dicators (with modern, easily produced resis-
tive voltage dividers feeding them). Other
electronic displays are of the plasma or
fluorescent type, and at least one (with sixty-
four elements per channel!) is available that
uses color-changing liquid crystals. All the
new-style indicators completely eliminate the
problems associated with mechanical meter
movements. Indeed, their action is so rapid
that special circuits are required to keep them
illuminated long enough for the human eye to
follow their shifting readings!

Because electronics alone govern the turn-
on and turn-off times of these new record-lev-
el indicators, they can be given either the rela-
tively slow-changing characteristics of a VU
meter or ultra-rapid peak-indicating charac-
teristics at the touch of a button. A further
refinement built into some models is a ‘‘peak-
hold” circuit that permits the user to store
(from a few seconds to an hour or more) the
maximum peak level encountered—which is,
of course, very useful if one is planning to
dub from LP’s. The basic accuracy of these
indicators in terms of the calibration scale is
at least as great as that of all but the very
finest meters.

THE one desirable feature that is lost (at
least in some of the electronic displays) is the
continuous and precisely calibrated scale res-
olution that a meter provides. This is no seri-
ous flaw in terms of recording, for with music
or speech signals the illuminated pattern of
the electronic indicators can be read as easily
as the eye can resolve the continuous varia-
tions of a needle pointer. On the other hand,
with machines that have user-adjustable bias
and/or equalization controls or front-panel
Dolby-level adjustments using steady, fixed-
level tones, a conventional meter movement
is somewhat more convenient.

In any case, the greater the number of dis-
crete levels capable of being displayed on one
of the new all-electronic indicators, the closer
it will approximate the resolution provided by
a meter. To measure very close differences,
such as between the sensitivity of two sam-
ples of tape, I'd still be inclined to rely on an
external, laboratory-grade meter, but for gen-
eral recording purposes the all-electronic re-
cord-level indicators seem to me to be a real
step forward, and not a gimmick—although
they are fun to watch!
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Enter the world
of exciting receivers.

The Nikko NR-819 AM/FM Stereo Receiver —just the right combination
of superb performance and useful features to put excitement back into
music.

The NR-819 gives you enough clean power for comfortable music listen-
ing levels with almost any home loudspeakers, virtually distortion-free. It
delivers 45 watts per channel, minimum RMS, both channels driven into
8 ohms 20 to 20,000 Hz with no
more than 0.05% total harmonic
distortion.

FM tuning is a breeze with the
NR-819. Center tuning and signal
strength meters tell you exactly
what’s happening. Nikko exclusive
T-Locked FM, infinitely more precise
than manual tuning, automatically
locks in the best reception possible.

Useful features, without un- 3
necessary frills, make the NR-819 i -
an outstanding value. Auto muting to eliminate annoying noise between
FM stations, loudness contour, 2-system speaker switching, mono/stereo
mode control and tape monitoring combine to allow maximum fiexibility.

FM pilot signal cancellation circuitry extends FM frequency response
and assures clean FM tape recordings. The
subsonic filter helps eliminate distortion
due to turntable rumble or warped records,
and a high filter reduces record and tape
hiss.

Well-designed and carefully assembled
circuitry, protected by exclusive Nikko cir-
cuit breakers, deliver solid, stable opera-
tion. Our 3-year limited warranty is your
assurance of Nikko reliability.

Best of all, you won't get blown away by
the price. See your Nikko Audio dealer.
Write to Nikko Audio for additional informa-
tion and specifications or call toll-free
(800) 423-2994 for the name of your

= - o nearest Nikko dealer.
Nikko Electric Corp. of America

16270 Raymer St., Van Nuys, CA 914056 (213) 988-0105
320 Oser Ave., Haupauge, N.Y. 11787 (516) 231-8181

In Canada: Superior Electronics, inc. N iI I ! Ii

® Nikko Audio 1979 For those who take their stereo sefiously.
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Any audio professional will tell you. The fidelity of
your recording depends on the quality of your record-
ing level meter.

That's why Sony Audio created the fastest, most
accurate, most versatile, most reliable, brightest, and
easiest-to-read recording level display meter in tape
deck history. Period.

Our Liguid Crystal Peak Program Meter IC re-
sponds in an incredible 1 millisecond. That gives you
the quickest measurement possible, even on the most
sudden transient signals.

To demonstrate, clap your hands in front of a
microphone. Watch any ordinary VU meter as it tries to
respond. Not very much will happen. Now try the same
thing with our LCD meter and you’ll see that total burst
of sound completely displayed.

And speaking of displays, you get a Double Indi-
cation System which displays peak levels in two ways:
Auto mode, which holds peak levels for approximately
1.7 seconds, or Manual mode, which maintains peak
level readings over the entire length of your recording.

Unlike other displays, our LCD meter gives you
33-step accuracy over a wide—40to +5dB range. It
changes color above 0dB, so you never miss an over-
load reading. And it even has an element life span of
more than 50,000 hours.

Finally, the tremendous brightness and logical
design of the LCD meter make precise comparisons be-
tween left and right channels easier. In any kind of light.

But not only does Sony Audio have the LCD
meter. We've got the cassette deck to deserve it.

The TC-K60.
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LIQUID CRYSTAL
PEAK PROGRAM METER

With our own hesitation-free brushless/slotless
BSL motor, our own newly developed Dolby*IC, our
own Ferrite-and-Ferrite head, and our own micropro-
cessor-controlled Automatic Music Sensor that lets you
preselect any of up to nine recorded program segments.

Enough talk. The TC-K60 with Liquid Crystal Peak
Program Meter is one Sony Audio product you've got
to see for yourself.

So look. Then listen.

You'll never be satisfied with anything less.

AUDIO

CIRCLE NO. 53 ON READER SERVICE CARD

©Sony Industries, 9 West 57th Street, N.Y,, N.Y. 10019.

*TM Dolby Laboratories Inc. Sony is a registered trademark of Sony Corporation.



Technical Talk

By Julian D.Hirsch

0

FROM time to time (and with increasing fre-
quency these days) I read subjective re-
views of high-fidelity components that make
me wonder whether I am living in the same
world as their authors. Many, if not most, of
the people who profess to hear sonic qualities
that they feel are not explainable by objective
testing hold such testing in contempt. From
their point of view, given the occurrence of
“‘huge,”’ ‘“‘tremendous,”” ‘‘dramatic’’ sonic
differences between components whose per-
formance appears to be essentially identical in
laboratory measurements, only one conclu-
sion is possible: those so-called ‘‘objective”’
tests are meaningless since they fail utterly to
correlate with the subjective sound quality of
an audio component.

However, there is a reverse side to this
coin. Those of us who do not hear these vast
differences during carefully controlled experi-
ments—or who have repeatedly caught the
subjective reviewers in inconsistencies that
cast grave doubts on the validity of their con-
clusions—may perhaps be excused if we see
them as irrational, technical ignoramuses, to
say the least.

Before considering whether there is a
“right’’ and a ‘‘wrong’’ way to evaluate audio
components, let us admit from the outset that
these controversies can be interesting and
thought provoking, especially if one does not
take them too seriously. There is ample room
for a diversity of opinion in this as in any
field, and surely life would be dull if we all
saw (and heard) things the same way. I cer-
tainly do not rule out the ability of some peo-
ple to hear certain things that I do not, as this
has been demonstrated to me on a number of
occasions. Some people are blessed with a
sense of absolute pitch, for example, and for

”

Audible Differences

all T know there may be some out there who
even have extrasensory powers. All I can say
with assurance is that I do not possess these
talents, and therefore tend to believe what my
training and experience as an engineer tell me
are the most meaningful and valid answers to
questions of fact. These answers are obtained
by experiment and measurement rather than
by intuition or prejudice.

My tolerance for some of the subjective
critics is strained somewhat by their (to me)
unbelievable excesses of hyperbale. On more
than one occasion I have had some ‘‘tremen-
dous”’ difference in sound pointed out to me
and have indeed heard a difference—which I
found not particularly significant. For reasons
that escape me, many people insist not only
on focusing on these minuscule differences,
but on ranking them as ‘‘objectively’’ better
or worse. When dealing with purely subjec-
tive effects, I view this attitude as one of in-
tolerable arrogance bordering on idiocy (I
hear a difference that I judge to be tremen-
dous; therefore, you must hear it also—and
find it tremendous).

I will grant that sometimes these subtle
equipment differences can exist for no appar-
ent reason. But when the difference is really
“‘huge’’ it should be obvious to anyone. When
I walk into a room in which a program of lim-
ited bandwidth, with severe distortion, is be-
ing played, no debate is necessary to establish
that the sound quality is ‘‘bad.”” Measure-
ments would surely confirm that judgment.

It seems quite evident to me that two things
can be different without one’s necessarily be-
ing better or worse than the other. I have
heard live music played in a number of halls
and rooms, each time with different audible
qualities. Unless the acoustic effects of the

D

room were so extreme as to render this live
sound unpleasant, I would feel no obligation
to render a better-or-worse sonic judgment. It
is clear to me that most of the subtle differ-
ences that are the bread and butter of the sub-
jective critics fall in the same category.

As with a live performance, even if the re-
produced sound is really very different, it is
easy (for me, at any rate) to become accus-
tomed to it so long as its quality is not actually
bizarre or offensive. Note that I hold no brief
for purely objective measurements, either. If
we knew exactly what to measure to define
the sound of anything, we would have no
need for subjective judgments. Unfortunate-
ly, measurements do not tell us enough about
how something sounds. They can tell us quite
a lot about what it does, however, and how its
performance compares with that of competi-
tive products.

IN closing, I would like to point out one very
fundamental difference between objective
and subjective measurements or tests. If our
laboratory tests of a product produce results
at variance with those obtained by the manu-
facturer or anyone else, it is usually possible
to determine the reason for the difference
without the necessity for argument. Also, in
measurement we are never concerned with
quality judgments—‘‘better’’ or ‘‘worse’’—
but only with ‘‘how much’’ or ‘‘what.’’ Sub-
jective reviewers could benefit from a realiza-
tion that their judgments are at least as fallible
as those of a laboratory tester (in my view,
much more fallible), with the added problem
that differences are not so easily resolved be-
tween conflicting subjective opinions. For
that is just what they are—opinions; it is risky
to view them as facts. 0
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Tested This Month

Carver C-4000 Sonic Holography/Autocorrelator Preamplifier
Fisher CR-4025 Cassette Deck ® SAE Model 180 Parametric Equalizer
Shure/SME Series |t Tone Arm ® Sherwood S-7650 Stereo Receiver
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BOB CARVER, one of the true innovators in
the high-fidelity field, has devoted much
of his professional life to finding ways to re-
move—or at least to minimize—those quali-
ties in home music reproduction that prevent
it from sounding like a live performance. The
autocorrelator noise-reduction and peak-un-
limiter circuits he designed for the first Phase
Linear stereo control center several years ago
effectively added about 17 dB to the dynamic
range of home-music reproduction. We find
that these circuits, used in combination, are
almost always able to make a significant im-
provement in the sound of the program mate-
rial. Although one can sometimes hear unde-
sirable side effects, they are rarely evident.
And, in any case, the benefits far outweigh
the weaknesses.

In the first control-center preamplifier to
come from Carver Corporation, a newly
formed company, Carver has incorporated
improved versions of the autocorrelator and
peak unlimiter. The peak unlimiter is faster
acting and the noise-reduction circuits have
been redesigned with additional separate band
sensing and gating, with the result that faults
in its operation are now even harder to detect.
But Carver’s search for realistic reproduction
has taken him well beyond the realms of dy-
namic-range expansion and noise reduction.

In the past few years, consumer add-on
time-delay components have become techni-
cally feasible, making it possible to enlarge
the apparent acoustic size of a home listening
room and thereby provide many key aspects
of the concert-hall listening experience (see
“Time-Delay Systems,”” STEREO REVIEW,
October 1978). Most commercial time-delay
accessories are highly fiexible, offering a
choice of a number of delays and reverbera-
tion ‘‘mixes,”” and many listeners (myself in-
cluded) have found that they deliver much of
what was once promised, but seldom realized,
by commercial quadraphonic hardware and
software.

Although they are a step in that direction,
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even the best time-delay systems fall short of
providing a totally convincing illusion that the
listener is in the concert hall. Now, Carver
Corporation’s new preamplifier has taken the
illusion of sonic reality another significant
step forward with its ‘‘sonic-hologram™ sys-
tem. (Holography is an optical technique that
can create an apparent three-dimensional im-
age in space by the use of optical-interference
effects. The illusion of three-dimensionality is
so great that one can walk around a holo-
graphic image, view it from the sides, and
even photograph it just as one could do if the
real object were there.)

The operating theory of Carver’s ‘‘sonic
hologram’’ is close, but not identical, to that
of an optical hologram. Its audible effect is to
extend the normally all but depthless sound
stage heard with conventional stereo speakers
around the sides of the room (even, to some
extent, to the rear) so as to surround the lis-
tener with a sonic illusion that is remarkably
close to what might be heard at some real per-
formance. The ‘“‘miracle’’ in Carver’s tech-
nique is that it uses only the two normal front
speakers—and that it works!

In order to make the acoustic magic work in
full measure, however, one must sit at some
point along a fairly narrow line equidistant
from the two stereo speakers (in other words,
on the perpendicular bisector of a line joining
the speakers). The effect is not nearly so dra-
matic elsewhere in the room, but the sound is
still noticeably better than normal stereo, par-
ticularly in respect to a greater sense of
““warmth’’ such as is experienced in a concert
hall.

The final bit of icing on this psychoacoustic
cake is provided by a built-in time-delay sys-
tem that is designed to operate with three
small speakers (not included with the C-4000).
Two of the speakers are placed at the rear of
the room, each of them carrying a noncoher-
ent cross-coupled mix of the two channels de-
layed in time, and a third identical speaker is
placed at front center, midway between the

stereo speakers and carrying a sum (L + R)
delayed signal.

The Carver Model C-4000 Sonic Hologra-
phy/Autocorrelator Preamplifier includes a
full stereo preamplifier (with a moving-coil-
cartridge pre-preamplifier), a time-delay sys-
tem with selectable delay times and controlla-
ble reverberation mix, a small stereo power
amplifier for driving the delay speakers (with
a nominal 20-watt rating per channel), the
sonic hologram circuits, plus the autocorrela-
tor noise-reduction and peak-unlimiter cir-
cuits mentioned earlier. In one attractively
styled unit, it brings the hi-fi listener unparal-
leled control over the program material and
his listening environment. Considering what it
includes and how well it works, the $850 price
of the C-4000 makes it one of the best hi-fi
bargains around.

® Laboratory Measurements. Measurement
results on a prototype Carver C-4000 from the
standpoint of its function as a preamplifier
control center (and ignoring its unique fea-
tures) were excellent. The RIAA phono
equalization was accurate within =1 dB from
20 to 20,000 Hz and was absolutely unaffected
by cartridge inductance. (Equalization ac-
curacy will be rated at = 0.25 dB in production
units.) The phono-input capacitance can be
set at 0, 200, or 400 picofarads (pF) to suit
most cartridges (in the 0-pF position the ca-
pacitance was unmeasurably low—which
means that the phono wiring and cables would
establish the minimum capacitance level).

The distortion in the preamplifier outputs
was barely measurable (0.005 to 0.02 per cent
for output levels between 0.1 and 6 volts).
The delay-channel power amplifiers in our
prototype clipped at 26.5 watts into 8 ochms at
1,000 Hz. The distortion was higher in the
prototype but will be rated well below 0.5 per
cent. (The delay signals are also available
ahead of the C-4000’s built-in power amplifi-
ers for use with a separate stereo power
amplifier.)

The preamplifier required an AUX input of
50 millivolts (mV) or a pHONO | (moving-mag-
net) input of 0.85 mV for a reference output
of 0.5 volt. The phono input overloaded at a
very safe 150-mV level. The moving-coil head
amplifier on PHONO 2 was not checked since
its design had not been finalized. The
A-weighted noise level, relative to a 0.5-volt
output, was unmeasurable (less than 100 mi-
crovolts, or —74 dB) through the AUX input
and a barely measurable 157 microvolts (=70
dB) through pHONO 1. These are extremely
impressive figures when one considers that
the rated output of the preamplifier is 2.5 volts
and another 14 dB would be added to each
figure if it were referenced to that level. Also,
switching in the autocorrelator would have re-
duced the noise by at least another 8 dB.

® Comment. The unit we tested was a proto-

type whose design was not necessarily final in
(Continued on page 49)
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What you're looking at is
AKAIs exclusive GX Head.

A technical departure from
any other recording/playback head
design on the market today. Its
composition: glass-and crystal territe.

Imagine, if you will, a virtually
weat-free head with a smooth glass
face that doesn't allow dust to col-
lect. A head that AKAI guarantees
to perform for over 150.00Q hours.

Al's GX Head is guaranteed for over 17 years.

Thats over 17 years of continuous,
supesb play.

It’s a head that many audio-
philes feel has sez the industry's per-
tormance and durability standards.
And vou'll find iz exclusively in
AKAI cassette ard reel-to-reel decks.

All of whick means that to
get the clean. crisp sound your head

deserves, use ours. AKAIs GX

glass and crystal ferrite.

For details see your AN Al dealer. or write AKAL Amética. Lid. PO. Box 6010, Compron. CA 90724,

AKAI

You never heard it so good.

*limited warranty




THE JVC CASSETTE DECK.

It gives you more of what the others wish they could.

program. Super ANRS also reduces tape hiss by
‘boosting the deck’s signal-to-noise ratio by as much
decks. Eachis designed to as 10dB over 5000Hz.
give you everything you New Head Design.
need to get the-most out ‘ N - £l "'!" % Our refined Sen-Alloy head

Cassette recording takes a giant step for-
wardwith the rew series of JVC cassette

of any tape. And there are 4 gives you the sensitive per- -
totally new featuses to formance of permalloy head
help you make Detter- construction, combined with
sounding cassettes. the extreme longevity of fer-
Exclusive Speciro rite, for bright, full-sounding
Peak Indicator System. “recordings.
With almost recording Get the most out'of any tape
studic vigilance, 25 Because whichever type you select,
instartresponcirg LED you'll extract the most from it with
.indicators offer fail-safe our special reoordlng equalizer
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tortion produced oy high frequency response of the deck
tap= aver-saturation. to the ezact requirements of the tape. These innova-

For the first tinme. you can constantly wsually monitor tions alone set JVC cassette decks apart from all the
the levals of fiva low-to-high musical frequency ranges. others. Than, when you considér our other refinements,
Then, on playback, the Spectro Peak Indicator actually like precision-ground capstans, gear/oil-damped-

lets you see how accurately the deck has perfcrmed cassette deors, multi-peak LED indicators, independent
Expanrded Dyramic . . - — —— ; drive mechanisms, plus top
Range and Better performance specifications,
Noise Reduction. _you can understand why we
Our Super ANRS circuitry say that JVC gives you more
applies compression in of what other decks wish
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in playback to improve dealer and you’ll hear why.
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all respects, but there is no reason to expect
that the performance quality will be degraded
in any way in production. Clearly, the Carver
C-4000’s overall performance, aside from its
special circuits, ranks with the most refined
conventional preamplifiers now available.

The true qualities of the special circuits can
be appreciated only by listening. For that rea-
son, they were auditioned by several groups
in several different environments, with differ-
ent speakers and ancillary equipment {see
Larry Klein’s comments following). My re-
marks apply only to what was heard in the
regular Hirsch-Houck Labs listening room,
where we used the unit with a pair of test
speakers with good polar dispersion but a bal-
ance tilted toward the higher frequencies. The
delay-channel speakers were inexpensive
“mini>’ systems costing less than $50 retail;
their 4-inch woofers would hardly be expect-
ed to augment the bass output of the much
larger and far more expensive front speakers.

After Carver had made the necessary level
and balance adjustments, we sat in the sug-
gested optimum location and listened first in
conventional stereo and then with the sonic-
hologram .generator switched in. To describe
the change as ‘‘dramatic’’ would be a gross

Carver C-4000
Preamplifier
Listening Tests

By Larry Klein

HEN evaluating a product—be it a
speaker or an amplifier—that provides
special acoustic or psychoacoustic treatment
of the signal, certain performance aspects
should be checked that are not dealt with in
conventional testing procedures. For exam-
ple, will the product under test work equally
wellin different acoustic environments? Is the
location of the listener (or the product) partic-
ularly critical in regard to the results
achieved? Will a group of individuals with
different prejudices (or tastes, if you prefer)
and different hearing acuities have differing
reactions—positive or negative—while listen-
ing to the same demonstration?

All these questions were considered when
Bob Carver and I discussed a test report on
his newly developed ‘‘Sonic Holography™”
preamplifier. I had listened to a prototype unit
at the Carver Corporation exhibit room at the
Las Vegas Winter Consumer Electronics
Show, but considering the crowds and the un-
known acoustics, all I was prepared to say
was that the spatial characteristics of the
sound were quite unlike what I normally hear
from two conventional speakers. However, I
wasn’t sure how much I liked what I was hear-
ing, and, of course, I didn’t know whether the
preamplifier responsible for the effects would
sound better or worse at other times and
places. So, in the words of Sam Goldwyn, I
gave the product ‘‘a positive maybe’’ and I ar-
ranged with Carver to put the unit through a
series of more controlled group listening ses-
sions that would take place on the East Coast
several weeks later.

MAY 1979

understatement. The instrumental sounds,
originally heard in a more or less narrow line
between the speakers, were suddenly located
down the side walls of the room to a point
nearly as far back as we were sitting (about 12
feet from the speakers). The sound took on a
rich, solid quality, and there was a great ap-
parent increase in the bass output. As we set-
tled back to savor a sound quality never be-
fore heard in this room, Carver turned on the
delay channel and the richness and depth then
extended all around us! He then turned off
first the delay, then the hologram generator,
and the sound simply collapsed te the front of
the room and “‘only’’ stereo was left. The let-
down was akin to what one might experience
switching from a fine stereo system to an old
mono console radio.

The prospect of sitting in one specific place
to listen to music does not particularly appeal
to us, though this is certainly a question of
personal listening habits. If one moves some-
what forward or back along the line that ex-
tends through the preferred position, the ‘‘ho-
lographic’’ effect remains, but as you stray
from the preferred axis the uncanny sense of
reality becomes diluted and then disappears.
What is left, however, is a still-strong bass

warmth and ambiance, seemingly at least as
good as (or better than) anything we had
heard in the same room from time-delay sys-
tems. That this effect was emanating from
only two front speakers was a fact we found
intellectually difficult to accept even though
we knew it to be so.

This brings us to the “‘bottom line’’ in our
appraisal of the Carver C-4000. We realize
that the preceding description sounds as
though it came straight from an advertising
copywriter’s overheated Remington. At H-H
Labs. we consider ourselves to be reasonably
objective when it comes to audio, but we
were so impressed by what we heard in this
brief exposure to the C-4000 that we greatly
look forward to getting a production model so
that we can listen at some length. I strongly
recommend that any audiophile interested in
the rapidly advancing state of the audio art lis-
ten to the C-4000 for himself just as soon as it
reaches audio showrooms. We would not ex-
pect any reader to accept our reactions to the
C-4000 without question—we probably would
not have believed it ourselves had we not ex-
perienced it!

Circle 133 on reader service card

Designer Bob Carver sets up the channel balance on his new C-4000 Sonic Holography/

Autocorrelator preamplifier at Starksonic Studios while engineer Jerry Feder looks on.

Carver met with some of STEREO REVIEW’s
technical people at Craig Stark’s home in
New Jersey, where we intended to subjective-
ly evaluate the sonic-holography function of
the C-4000 preamplifier. In addition to Ralph
Hodges and Craig Stark, two audiophile
friends were invited—Bob Ajaye and Jerry
Feder, both of whom are blessed with particu-
larly keen ears. Ajaye is a laboratory techni-
cian who has worked in the design end of
loudspeaker production and is presently em-
ployed in a motion-picture sound-recording
studio. Feder has his doctorate in electrical
engineering, works for a major communica-
tions company, and plays bass guitar. I was
particularly interested in having Ajaye pres-

ent since over the years he has proved himself
to be especially sensitive to audio-system
phase aberrations (some early quad synthesiz-
ers gave himinstant headache) and I wondered
whether some aspect of the C-4000’s special
signal processing might produce a disturbingly
audible side effect for him.

The Carver preamplifier was played
through a 300-watt stereo power amplifier
driving two very high-quality, wide-disper-
sion, floor-standing speakers placed with nor-
mal spacing at the front of the room. As the
varigus participants arrived at Stark’s
finished-basement laboratory, each was seat-
ed facing the two front speakers while both

(Continued overleaf)
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direct-cut and conventional discs were played
through the preamp. In three cases, uninitiat-
ed late arrivals asked to hear the system
again—this time without the two side speak-
ers operating. When it was pointed out that
the side speakers were part of Stark’s four-
channel system, which at the moment was
completely disconnected, the reaction was
startled disbelief.

We spent the better part of the day in
Stark’s laboratory auditioning a wide variety
of records. The worst that could be said of the
C-4000 system was that if a particular record-
ing lacked phase integrity or reasonable
stereo perspective, Carver’s holographic cir-
cuits were not given enough information to
generate the full effect. In such cases, sound
reproduction might—or might not—be slight-
ly better than normal, but it was not in any
case degraded. When the program material
was adequate (I suspect most available re-
cordings are), the assembled golden ears
judged that the effect ranged from merely
good to startlingly realistic, particularly when
directly compared with ordinary stereo repro-
duction. At its best, the holographic effect
caused the sound to appear to originate from
various points within a wide arc extending be-
hind the speakers and beyond the walls of the
room around to the listener’s left and right
sides. Within this half-circle area, instrument
placement was clearly defined, open, and nat-
ural. No problems were experienced with
effects such as 10-foot-long violins or stacked
or clumped instruments. In addition, hall am-
biance, warmth, or ‘‘air’’ was present in full
measure, providing a wonderful sense of
acoustic space for much of the material. All
of this, mind you, was with two front speak-
ers only and without the help of the time-
delay function built into the C-4000.

Toward the close of the main listening ses-
sion, several of the participants expressed
concern about the C-4000’s possible tendency
to produce “‘surround-sound’’ effects: the
sort of unnatural wrap-around arrangements
of instruments all too commonly heard during

the four-channel era. Surround sound doesn’t
particularly bother rock listeners, but for the
critical classical listener who wishes to hear
music sounding as it does in a live perfor-
mance—that is, without unnatural spatial
effects—the surround-sound approach exem-
plifies everything that was wrong with quadra-
phonics. Some of these listeners stayed on
well into the evening, playing familiar classical
tapes and discs (most recorded without exten-
sive use of multimiking) in several different
rooms and through various component sys-
tems. After several hours of critical listening,
they agreed that the localization of voices and
instruments in these ‘‘purist’ recordings re-
mained essentially unchanged, but the sense of
air and space around them and the illusion of
three-dimensionality were strikingly enhanced
by the holographic processing.

The following week Carver took his show
on the road: to Hirsch-Houck Labs, to the
office of StTereo Review Editor William
Anderson, and to the home of Popular Elec-
tronics Editor Art Salsberg. In all cases, the
response was overwhelmingly positive.

WHEN Carver returned from his travels and
set the C-4000 up in my living rcom for the
first time, the listening experience left me in a
state that could best be described as ‘‘mind-
blown.’ The initial setup procedure for bal-
ancing the sonic holograph consists of adjust-
ing the sonic image one side at a time. The
right-channel phono lead was unplugged, and
we played one of my wife’s favorite discs
(‘‘Yapanese Melodies for Flute and Harp,”’
Columbia M 34568). I clearly heard the flute
as originating somewhat to the left of the left
speaker and perhaps three feet in front of it.
The harp was also heard on the left, but about
six feet in front of the speaker! I was flabber-
gasted! I told Carver that I didn’t believe what
I was hearing—better stereo presentation
from one channel than I normally get from
two. Before that experience I was only casu-
ally interested in the operating theory of the
sonic holograph, but at that point I had to
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‘““Boy, no wonder they give big discounts
when you get away from the high-rent district . . . !’
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know more about how it worked—since what
1 heard apparently contradicted everything I
knew about acoustics and psychoacoustics.

After several hours of discussion with
Carver, I'm pleased to report that his preamp
operates within the bounds of present-day
acoustic understanding and that no basic revi-
sions of the theory of sound and hearing are
required. And Carver’s use of the term ‘‘sonic
holography’ (which I had at first considered
mere creative hyperbole) turns out to be rea-
sonably descriptive. As will become clear, 1
wasn’t listening to only one speaker, as I had
thought. The right-channel speaker was alive,
radiating the cross-fed ‘‘interference’’ signal
that caused the sonic image to shift so radical-
1y to the left.

A very much oversimplified explanation of
how the holographic-generator function
works goes something like this: the signals fed
to the two front speakers are separately proc-
essed to (in Carver’s words) ‘‘produce a
sound field that replicates the vector space in-
formation normally lost in stereo reproduc-
tion.’” The processing applied to each channel
consists basically of shifting the phase of the
mid- and high-frequency parts of the signal
linearly. In addition, a somewhat differently
processed portion of the signal is cross-fed to
the opposite channel. The point of all this is to
precompensate electrically for those sonic ele-
ments that are confused or lost acoustically in
the speaker/room/ear interfaces. Some of the
factors compensated for, according to Car-
ver, are the frequency-dependent head-shad-
ow effect, the time/phase delay between a lis-
tener’s two ears, and the arrival times of the
first four reflections from the room bounda-
ries. In addition, the ‘‘difference signal”
(which on a recording embodies much of the
hall sound) is extracted acoustically as a re-
sult of phase interactions within the cross-fed
signals. To put it another way, the sound field
created around a listener’s head (when he is
seated on the critical listening line) is pro-
duced by carefully calculated and controlled
interference effects, and this is where the ho-
lographic reference comes in.

I don’t yet fully understand how the ‘‘holo-
graphic”’ effect is achieved, but my listening
experiences leave no doubt that the technique
produces a far more plausible sonic illusion of
space and localization than is produced by
normal stereo. Bob Ajaye (who is conserva-
tive enough to still be using a Marantz 7C tube
preamp in his home system), after two days of
critical listening, called the Carver invention
“‘a giant leap forward for hi-fi.”” I agree.

I’M sure that there are at least a few purists
among our readers who will be upset by what
they feel to be Carver’s high-handed manipu-
lation of the stereo signal. To them I can only
point out that the stereo-reproduction/percep-
tion process is itself totally artificial. Where in
real life is the apparent source of a sound per-
ceived between its two actual sources ? But this
is exactly what you are hearing when you listen
to stereo—or even mono through two widely
spaced speakers. Given the basic fool-the-ear
artificiality of normal stereo reproduction, I
see no reason to object to further psycho-
acoustic manipulation, particularly when (as in
the case of the C-4000 preamplifier) it brings
the listener substantially closer to that elusive
sonic illusion of being in the presence of a live
performance. —L.K.

(Continued on page 54)
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With unprecedented perforﬁmnce, features an“d pr|cé.

c_ Our new C-4 stereo preamp has the most
advanced circuitry imaginable to give you

sound so real and true, you'll swear it's live. Distortion in
the phono preamp section has been reduced to a
miniscule 0.0035% at 2V output. Signal-to-noise ratio
rias been tamed to the virtually inaudible level of 97dB at
£0mV. A special Current Noise Reduction Circuit maintains
tis high S/N ratio regardless of varying impedances
caused by-using different canr dges. But you really have
5 hear the sound of the C-4 to oelieve such pure musical
onality could pass through a iece of electronics.

The C-4’s features put you intotal command cf its
auperb sound. Unheard of tone control is yours with

te exclusive, continuously varikable turnover frequencies

for the bass and treble controls You can select from five
ranges for both capacitance cnd resistance to load your
cartridge for optimum performance. The C-4's built-in
head amp provides the boost necessary for you fo indulge
in the transparently beautiful sound of a moving coil
cartridge. Without exira expsnse or noise:

And these are just @ tew of the fabulous features that
make the sleekly styled C-4 a super-sophisticated device
with possibilities limited only by, your imagingtion.

M Our passion far pure tonality teaches toward

| perfection in he M-4 stereo poweramp.

To del wer the cleanest, most musical sound possible, we
built it with DC circuitry in a dual mono amp configuration.
‘The dual mono amp configuration results in dramatically
reduced crosstalk for dromcﬂcclly enhanced listening
pleasure,

The M-4’s specs are nothing short of spectacular. THD
takes 2 bow at an incredibly low 0.005% at rated output of
120W >=r channel into 8 ohms, 20Hz, o 20kHz.

Sicral-to-noise ratio K, (please hold the applause) an
utterly silent 118dB.

Agcin though, specs can’t do the sound of the M-4
justice. This boldly styled, superbly functional power
ampliiar is solidly in the super state-of-the-art category.

That's what both our new separates are all about.
Unprecedented performance, features and styling.

And the price? Well, you can benefit from what we
learned in precedent-setting sound with our legendary
cost-rc-object B-1 and C-1 separates. Without paying the
price. Audition our new ~ack-mountable super separates,
the C-4 and M-4 for yourself. It's an ear-opening
experience you won't want to miss. For the name of your
Yamdihxa Audio Specialty Dealer, check your Yellow Pages
or wrile us.

From Yamaha, naturally

© YAMAHA

Audio Division, P.O. Box 6600, Buena Park CA90622.
2 4 s i




i e
: w i i
¥
HE
el

g

e Bk
b «ﬁ TN

At TDK, we’re proud of our reputation as the leader in
recording tape technology. We got that reputation by paying
attention to all the little details other manufacturers
sometimes skim over But there’s more to a cassette than just
tape. There’s a shell to house that tape, and a mechanism
that has the function of transporting the tape across the
heads. Unless that mechanism does its job evenly and
precisely, the best tape in the world won’t perform properly,
and you won't get all the sound you paid for

The TDK cassette shell and mechanism are every bit as
~_good as our tape. And when you begin to understand the time
and effort we’ve spent in perfecting them, you’ll appreciate
thaf our engineers wouldn’t put TDK tape in anything less
thamn the most advanced and reliable cassette available.

The Shell Our precision-molded cassette shells are made
by continuously monitored injection molding that creates a
mirror-image parallel match, to insure against signal

overlap, channel or sensitivity loss from A to B sides. We make
these shells from high impact styrene, which
resists temperature extremes and sudden
stress better than regular styrene or
clear plastic.

The Screws Our cassettes use five
screws instead of four for warp-free mating
of the cassette halves. We carefully

torque those screws to achieve computer-controlled stress

equilibrium. That way, the shell is impervious to dust, and
the halves are parallel to a tolerance of a few microns.

The Liner Sheet Our ingenious and unique bubble
liner sheet makes the tape follow a consistent running angle
with gentle fingertip-like embossed cushions. It prevents
o o uneven tape winding and

minimizes the friction
. that can lead to tape

damage. Also our
cassettes will not
squeak or squeal
| duringoperation.

The Rollers Our Delrin rollers are tapered and flanged,
so the tape won’t move up and down on its path across

the heads. This assures a smooth transport and prevents
tape damage.

The Pins In every
cassette we make, we use
stainless steel roller pins to
minimize friction and avert
wow and flutter and channel
loss. Some other manufac-
turers “cheat” by using
plastic pins in some of their
less expensive cassettes.

We don'’t.
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The Pressure Pad

Qur sophisticated pressure pad
maintains tape contact at dead
center on the head gap. Our
interlocking pin system
anchors the pad assembly to
the shell and prevents lateral
movement of the pad, which
could affect sound quality.

hield w.
sive shield to protect your recordings from stray magnetism
that could mar them. Some manufacturers try to “get by”
with a thinner, less expensive shield. We don’t.

The Window Our tape checking window is
designed to be large enough for you to see

all the tape, so you can keep track of your
recordings.

The Label we've even put a lot of thought

into the label we put on our cassettes. Ours

is made from a special non-blur quality

paper. You can write on it with a felt-tip pen,

a ballpoint, whatever Its size, thickness and
placement are carefully designed and executed

so as not to upset the cassette’s azimuth alignmer.t.

The Inspections When it comes to quality
control, TDK goes to extremes. Each cassette is st ect
to thousands of separate inspections. Ifit doesn 't
measure up on every one of these, we discard it. Cur §
zeal may seem extreme, but it is this commitment
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to quality which allowed us to offer the first full lifetime
warranty in the cassette business—more than 10 years
ago: In the unlikely event that any TDK cassette ever fails
to perform due to a defect in materials or workmanship,
simply return it to your local dealer or to TDK fer a free
replacement. It took guts to pioneer that warranty, but our
cassettes have the guts—and the reliability—to back it up.
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