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A technological breakthrough
in Audio that delivers
finer reproduction
and sound quality
than ever before
possible...

Hitachi has crossed
the threshold of a music
lover's dream. Perfect
concert reproduction is
now a reality. It is all
possible due to the new
Hitachi DA-1000, one of
the world's first commer-
cially available visual
audio disc players. it is an exciting
new form of sound system that relies
on digital audio signal encoding,
rather than an analog system. This
allows performance levels that far
exceed even the finest conventional
turntable. The result is pure, clean
sound, absolutely faithful to the
original performance.

The Hitachi DA-1000 plays
compact digital audio discs (CD),
the disc format adopted by ali of the
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major audio manufac-
turers. A compact disc
is capable of storing
an uninterrupted 60
minutes of beautiful
music on a single side.

Tne digital disc is
perfectly smooth, its
clear plastic protective
surface eliminates the annoying
effects of dust, scratches and wear.

The music you hear will sound
exactly the same as when the artist
originally recorded it, the first time
you play the disc as well as the
1000th.

The DA-1000 was crafted to
ensure superior performance as well
as optimum convenience. The
vertical design offers the space
saving benefits of component rack

Hicachi

Compact Disc
Digital Audio Plaver
DA-1000

@ HITACHI

installation, as well as the
ease of a cassette-style
front loading system.

The DA-1000 delivers
a comprehensive
playback control. With
a simple touch of the
fingertip, the user
may elect to :
pick-up Forward
or Reverse,

Cue, Repeat
and Auto Search. The DA-1000 also
has the Program Playback, a feature
which allows the user to program up
to 15 selections for playback in any
sequence, automatically.

One listen is worth a thousand
words. Come and witness for
yourself the superior sound of the
Hitachi DA-1000.

HITACHI

A World Leader in Technology

Hitachi Sales Corporation of America e 401 W. Artesia Blvd., Compton, Calif. 90220

CIRCLE NO. 3 ON READER SERVICE CARD



Edited by Christie Barter and Gordon Sell

® BLAUPUNKT'S NEW ARI (Automatic Radio
Information) system permits drivers to
listen to tapes or talk to passengers
without missing any traffic reports.
Using special tones broadcast on the
FM subcarrier, a station can inform
drivers who have ARI-equipped car
radios of an impending traffic alert.
The radios will then raise the volume
to a preset level or switch off the
tape and turn up the radio volume for
the broadcast report. The system has
been in use in West Germany, Austria,
and Switzerland for about ten years,
and Blaupunkt expects ARI to be func-
tioning in several North American
metropolitan areas by year's end.

@ THE KOOL JAZZ FESTIVAL has expanded
once again, this year including three
new cities (St. Louis, Louisville, and
Cleveland) in its network. The 1983
events began on June 4 in Washington,
D.C., and will continue until November
12 in Milwaukee. Last year's festival
attracted over 2,000,000 people to 456
individual concerts featuring 1,900
artists. Some of the new artists
joining stalwarts like Ella Fitzgerald
and Dizzy Gillespie this summer are
Manhattan Transfer, Rosemary Clooney,
and Chuck Mangione.

® TECH NOTES: Acoustic Research has
gone back into the turntable business.
New product introductions at summer
CES in Chicago included what Acoustic
Research calls the "new" AR turntable.
Price: $430 with a tone arm, and $280
without....According to Teri Yoshumi
of Technics, by the end of May more
than 45,000 digital Compact Disc play-
ers and 500,000 CD records had been
sold in Japan. Of 369 titles available
on CD's, 44% were classical, 18% popu-
lar, 18% Japanese, 1l% jazz, and 7%
Karaoke....The site for CBS/Sony's
first U.S. factory for CD records

will be a regular CBS plant in Terre
Haute, Indiana. The plant will be con-
verted from one format to the other....
NEC Japan has reportedly developed a
l-gigabit magnetic bubble memory. (One
gigabit equals 1 billion bits, enough
storage for about a half hour of digi-
tal audio.) If such a device could

be squeezed onto a small circuit chip
and be made cheaply enough it would
facilitate no-moving-parts digital
players and recorders....According to
a survey by the Consumer Electronics
Group of the Electronic Industries
Association, 31.2% of all U.S. house-
holds own component audio systems, a
figure unchanged since a similar study
done two years ago....The West German
government has refused to allow the
French government-owned Thomson to buy
Grundig. Thomson has now turned its
interest to AEG-Telefunken as part of
an effort to create a European company
large enough and strong enough to com-
pete with the Japanese....Hollywood is
at war with the electronics industry
again, this time over the so-called
first-sale doctrine, which allows the
purchaser of a copyrighted work to
rent or sell it to someone else. The
movie and record industries would like
to abolish the doctrine to prevent
stores from renting video tapes and
discs and audio tapes and records.

® THE FM ATLAS AND STATION DIRECTORY
published by Bruce F. Elving has just
appeared in its eighth edition. On
maps and in lists (cross-referenced by
state and frequency) it indicates all
the FM stations in the U.S., Canada,
and Mexico, describing their program
formats, coverage radius, and other
information. The l128-page paperback
can be ordered directly from FM Atlas,
Adolph, Minn. 55701, for $6.95 plus
75¢ postage.

® CONDUCTORS: Giuseppe Sinopoli, the
young Italian who records exclusively
for Deutsche Grammophon, has been ap-
pointed principal conductor of the
Philharmonia Orchestra in London, be-
ginning in January 1984....Claudioc Ab-
bado, also Italian, became principal
guest conductor cf the Chicago Sym-
phony this season. Abbado has already
made records with this orchestra for
DG and has Berlioz's Symphonie Fantas-
tigue and Chopin's Second Piano Con-
certo with Ivo Pogorelich ready for
release....Raymond Leppard has been
named principal guest conductor of the
St. Louis Symphony for 1984-1985.




RADIO SHACK’S TOTALLY NEW SPEAKER

Front and Rear-Projecting Midrange Creates a Reflected
Sound Field That Dramatically Enhances Spatial Effects

Available Exclusively
at Radio Shack

Our Optimus®-50 gives you incredibly
lifelike stereo. Midrange sound re-
flected from behind the cabinet radiates
and enhances the front-projected sound
to add an extra dimension to music. In
additior: to the reflecting 4” midrange, a

["GET YOUR FREE AUDIO CATALOG |

32 Fuf-Color Pages Show You What's Really
New in Stereo Components and Accessories!
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high-compliance 12" woofer and tuned-
port enclosure work together for an ex-
tended low-frequency response. The
liquid-cooled 2'/2" wide-dispersion
tweeter delivers exceptionally smooth
highs. All together, you’re in for music
reproduction with detailed presence
and remarkable imaging. Come hear it
today at Radia Shack.

Radio fhaek

A DIVISION OF TANDY CORPORATION

'Pﬂees appu Il puhmpaung Radio Shack stores and dealers.

=2

Take it from Mike Love of
The Beach Boys and
Dean Torrence of Jan
and Dean

“The Optimus-50
surrounds Dean

with sound. I'm

always sur-

rounded by

girls

" Catch Mike & Dean's

**Rock’n’Roll City’
Cassette—Only 4.99

A Radio Shack
exclusive! 12 new
Rock’n'Roll record-
ings with special
guests: The Beach
Boys, Paul Revere
& The Raiders, and
The Association.
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Speaking My Piece

By William
Livingstone

Editor Livingstone (left)
congratulates violinist
Eimar Oliveira on his

winning the [983
Avery Fisher Prize.
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GLUTTONY

WITH me, nothing succeeds like ex-
cess. Just a little too much of
everything seems to be what it takes to
meet my minimum daily requirements.
Let’'s Have Another Cup of Coffee,
Let’s Have Another Piece of Pie. That’s
my theme song, as is usually revealed
by my waistline.

Efforts to introduce a little classic re-
straint into my life have rarely worked.
I’ve bought more pictures than there is
room for on my walls, and two cabinets
in my living room have collapsed under
the weight of too many records.

Hours spent listening to records of
Beethoven’s thirty-two piano sonatas
played by such artists as Artur Schna-
bel, Claude Frank, Daniel Barenboim,
and Vladimir Ashkenazy have made
these works very familiar to me. Conse-
quently, when it was announced that
the Austrian pianist Alfred Brendel
was going to play all thirty-two sonatas
in a series at Carnegie Hall, I thought
I'd go to perhaps only half of them.

But when I realized that I'd never at-
tended a whole live cycle in the concert
hall, and when I read the rave reviews
Brendel got for his traversal of the so-
natas in London, I cast restraint to the
winds and signed on for the whole series
at Carnegie Hall. It was seven evenings
of solo piano, thirty-two sonatas by one
composer performed by one pianist. Ex-
cessive? Not for me.

You can re-create this cycle at home
because Brendel has recorded the whole
thing twice, once for Vox and more re-
cently for Philips. Both sets are still in
the catalog, as are those by Claudio Ar-
rau (thirteen Philips records), Ashken-
azy (twelve Londons), Schnabel (thir-
teen Seraphims), and Wilhelm Kempff
(ten DG’s).

Abundance of this kind on LP rec-
ords tempts a collector to excesses of
bingeing on Beethoven or pigging out
on the Police. But we are not apt to
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overindulge in the same way on the new
digital Compact Discs for a while. So
far there are not enough CD’s of one
composer or performer for an overdose,
and demand exceeds supply for what-
ever has been released in this format.
Right away, however, the Compact
Disc may tempt us to exceed our bud-
gets. At press time the only stores in
New York that had CD’s in stock were
selling them for $20 to $25 each. Once
you get a player and a few of the discs,
you will probably play them over and
over many more times than your neigh-
bors want to hear them. And I think
your neighbors will hear them because
the absence of the kind of noise and dis-
tortion common on LP’s will tempt you
to turn up the volume beyond reason-
able levels when you first play CD’s.

IN this issue we are publishing the re-
sults of Hirsch-Houck Labs’ tests of
eleven CD players. (That’s more than
I’'ve seen in any other magazine, but we
tend to gluttony around here.) I think
Julian Hirsch’s conclusions after test-
ing these eleven units will make you
want to buy a player at once even
though for a while there will not be a lot
of choice in the records you can play on
it. So beginning on page 57 David Ra-
nada has some buying guidance for you
on choosing a Compact Disc player.
When you have made your choice,
paid your money, and played your
CD’s, I think you will find yourself in-
dulging in excessive torrents of ver-
biage. You will want to tell your friends
about it. You will have strong views
about microphone placement. And you
will engage in endless debates about
whether the sound is truly realistic.
People I know who own players seem
unable to shut up about them. The sys-
tem is barely on the market and some of
us are already turning blue in the face
on the subject. O
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YAMAHA NATURAL SOUND STEREO RECEIVER R-100
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MAKE THE MUSIC LISTEN TO YOU.

Introducing command performance music. Introducing the R-100, the most astounding, musical-sounding receiver
ever to come from Yamaha. Or anyone

There's 100 watts RMS per channel {both channels driven into 8 Ohms, 20 Hz to 20 kHz, with no more than 0.01%
Total Harmonic Distortion) combined with our unique Zero Distortion Rule circuitry to virtually eliminate power amplifier and
thermal distortion. But such wonders have been heard from Yamaha before.

The unheard-of part is the phenomenal control the R-100 gives you over your music. For the first time, a five-band
graphic equalizer is combined with a microcomputer. This unique Computer-Controlled Sound System (CCSS) allows you to
select from five different preset frequency response curves (Loudness, Bass, Presence, Treble, or High Filter), and then further
adjust each of the five curves in four different preset variations. You can then store any three of the preset variations in memory
for instant recall.

And if you really want to be creative with your music listening, you can adjust
the five bands independently to form any frequency response curve you choose, then
store it in memory.

The CCSS offets you unparalleled flexibility to tailor the music to your personal
taste and listening environment.

And you can control all this (and a lot more) by just pressing the right button on
the remote control unit that is a standard accessory.

There’s more that comes standard with the R-100. Like Yamaha's spatial

THREE PR%’S%SQ%&&%OUDNESS expander, dynamic noise c:,anceller., the ability to handle low impedance loads, and the
headroom to handle “hot” source inputs.

And there are four more models to choose from, each with the same natural sound Yamaha is famous for.

Whichever one you choose, you'll hear your music like you've always wanted to hear it. Give a listen at your Yamaha
dealer. Or write Yamaha Electronics Corporation, USA, P.O. Box 6660, Buena Park, CA 90622.

FOR THE MUSIC IN YOU @ YAMAHA




Letters

Compact Discs

@ For the past year, we have been hearing
about the wonders of the coming digital
Compact Disc. One virtue claimed for the
CD was that it would have undiminished
sound quality over years of use because the
scanning system would ignore the finger-
prints, scratches, and the like that plague
our present LP’s. As David Ranada’s April
article (“Hands On the Digital Disc™)
makes clear, this is not so. CD’s are just as
susceptible to handling damage as analog
discs. 1 think it is pretty sad that amid all
the hype not one word has been said about
this problem.

WiLL J. PriCE

Hyannis, Mass.

Technical Editor David Ranada replies:
Yes., Compact Discs are susceptible to au-
dible effects from damage. However, the
system will resist the audible effects of nor-
mal handling until the damage is extreme-
ly severe, certainly worse than would ever
be tolerated on an analog disc. The point to
remember is that during play a CD is part
of a precision optical system. You should
not, therefore, deliberately or carelessly
mistreat it any more than you would pur-
posely put fingerprints or scraiches on a
pair of eyeglasses or binoculars.

® Now that the digital era is fully upon us
with the advent of the Compact Disc player,
I hope record companies and producers
learn very quickly that the public is tired of
shoddy, amateurish recordings. The first
CD’s to become available to consumers
have many of the same poor sound qualities
as most analog LP’s, indicating that no
amount of high technology is going to com-
pensate for careless and incompetent re-
cording techniques. CD’s do have tremen-
dous clarity and transparency, delineating
every detail—and mercilessly exposing any
flaws. Edits, excessive overdubbing, micro-
phone noise and hum, and improper micro-
phone placement are all clearly audible, as
is sloppy performing by the recording art-
ists. The CD’s | have heard to date are so
overly bright and edgy sounding that | am
inclined to continue buying audiophile LP’s
instead.
ARTHUR JOHNS
Lisle, Il

Technical Editor David Ranada replies:
CD’s can only sound as good as the master
tapes used to make them. Much of the edg-
iness Mr. Johns hears comes from micro-
phone characteristics and use. Most profes-
sional microphones have a “presence peak”
in the lower treble of as much as 5 or 6 dB!
In analog disc and tape playback the audi-
ble effects of such a non-flat response are
compensated for by response deficiencies in
the playback systems. With a digital disc
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what is recorded is what you will get. As a
PolyGram spokesman told me while I was
visiting their CD plant in Hannover, there
will always be room for “audiophile” rec-
ord companies wanting 1o take advantage
of the high potential sound quality of the
digital medium.

Todd Rundgren

® [ loved reading Joel Vance's review in
May of Todd Rundgren’s solo album, “The
Ever Popular Tortured Artist Effect.” It's

good to see Todd getting some good reviews.

He is so talented, yet some critics just can’t

see how good a musician he is. Joel said it

best: “There’s no one else like him.” Ard
there never will be!

MARK SPEASE

Luverne, Minn.

Four-Channel Fan

® Why doesn’t STEREO REVIEW ever men-
tion four-channel equipment or recordings?
Four-channel is alive and well. Could we
please have some comments on its future
uses or development?
R. C. JonnsoN
St. Paul, Minn.

Technical Editor Gordon Sell replies:
Four-channel sound is still alive, but it is
Jar from well commercially. A few compa-
nies still release some new quadraphonic
records or tapes, but many of those that
were made ten or more years ago, when
quad was at its brief height, are still in the
unsold inventories of the major labels. And
no major electronics company is currently
manufacturing four-channel equipment.
Catalogs listing the four-channel record-
ings and equipment that are available can

be had on request from Quad Inc., P.O.
Box 19, Capron, Va. 23829.

The only real bright spot on the four-
channel horizon is the availability of video
discs and tapes of movie soundtracks that
were originally encoded for showing in
theaters equipped with Dolby Surround
Sound. Home decoders are now being sold
that can extract four audio channels from
these recordings.

Made-in-America Opera

® At the risk of nit-picking, please allow
me to mention, with reference to Christie
Barter’s May review of the Carlo Maria
Giulini Falstaff recording, another recent
U.S.-made opera recording: Sir Georg Sol-
ti’s Der Fliegende Holldnder with the Chi-
cago Symphony (London OSA 13119), re-
corded in May 1976 at the Medinah Tem-
ple in Chicago. I believe that this work is as
much *“from the operatic mainstream” as is
Falstaff, although the same probably can-
not be said of Porgy and Bess, which Lorin
Maazel and the Cleveland Orchestra re-
corded the previous year.
Davip R. YosT
Fostoria, Ohio

Christie Barter replies: London’s Dutch-
man wasn't the only one, I discovered. In
May 1979 the same forces, Solti and the
Chicago Symphony, recorded Beethoven's
Fidelio with a cast headed by Hildegard
Behrens and Peter Hofmann. The London
digital recording (LDR 3001!7) was re-
leased in April of the following year.

Mystic Trumpeters

® | read with interest Richard Freed’s
May review of a new Lyrita recording of
works by Gustav Holst. One selection in
particular, The Mystic Trumpeter after
Walt Whitman, caught my eye. ! hadn’t
known that Holst wrote such a work [which

P

Holst: Whitmanian vibrations?

here received its first recording], but 1 hap-
pen to have a Desto recording (DST-6407)
made a good many years ago that includes
The Mystic Trumpeter, Op. 19, an “Or-
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chestral Fantasy after a poem by Walt
Whitman,” by the American composer
Frederick Shepherd Converse (1871-1940).
The performance is by the Vienna Sympho-
ny Orchestra under Max Schoenherr. Con-
verse's piece was composed in 1903-1904,
almost exactly the date of Holst’s version.
There must have been Whitmanian vibra-
tions in the atmosphere at that time!
RICHARD K. PATTERSON
Hyde Park, N.Y.

“Pure’”’ Rachmaninoff

® In Richard Freed's April review of sev-
eral Vladimir Ashkenazy recordings (“A

Vladimir Ashkenazy Festival’) there are
two mistakes in reference to Rachmani-
noff’s Second Piano Sonata. First, Ashken-
azy's performance is not of a “pure 1913
version,” and, second, the only pure record-
ing of that version is the one by Michael
Ponti in a Vox Box of Rachmaninoff’s piano
music (SVBX 5488).

| base this letter upon a comparison of the
1913 Gutheil cdition of the sonata and a
copy of the 1931 revised version. Ashkenazy
uses secveral figurations from the revised
version in his recording. His only substan-
tial change is the inclusion of a quotation of
the first movement’s second theme in the
coda of the second movement, but this does
not correspond with anything in the original
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The Linn SARA

The bookshelf speaker that
outperforms most full sized
models. As the final link in a
chain of uncompromising audio
components, it will reveal the
music on your records as you
have never before encountered it.

Linn SARA. It must be heard.

WARYTISOBARIK

For further information contact:

AUDIOPHILE SYSTEMS LTD., 6842 HAWTHORN PARK DRIVE,
INDIANAPOLIS, INDIANA, USA 46220

ALDBURN ELECTRONICS LTD.,

SCARBOROUGH, CANADA

CIRCLE NO. 26 ON READER SERVICE CARD

version. His London recording, moreover, is
the second 10 be mislabeled as the 1913
“original version.” The first was the one by
Jean-Phillipe Collard on Connoisseur So-
ciety (CS 2082).

For the record, Vladimir Horowitz (on
CBS and RCA), Ruth Laredo (on CBS),
Collard, and Ashkenazy all perform a com-
bination of the two versions. Horowitz adds
a few of his own ideas in his RCA record-
ing. Van Cliburn played the original version
with a few minor cuts on a now-deleted
RCA recording. John Ogdon (on RCA, de-
leted) and Claudette Sorel (Musical Heri-
tage Society) both perform the revised ver-
sion as written.

To the best of my knowledge, the score of
the original version is not currently avail-
able, except perhaps in Russia. There might
be a market for this work if any publisher
would print it.

JAMES HARRINGTON
Chester, Pa.

Richard Freed replies: Mr. Harrington is,
of course, entirely correct. I'm afraid [ was
not attentive enough in this case and simply
accepted London’s label statement, thereby
passing on misinformation.

Musical Youth

® | usually agree with Mark Peel’s re-
views, but is he kidding in calling Musical
Youth’s album “The Youth of Today” a
Recording of Special Merit (April issue,
page 82)? If ['m listening to the radio and
Pass the Dutchie comes on, | change the
station. [t is one of the most mindless songs
I’'ve ever heard, and I'm still trying to figure
out what “Pass the Dutchie upon the left-
hand side” means! Sorry, Mark, but | can
resist ‘“‘these cherubic Jamaican voices,”
and so can all of my friends.

DAviD JACKINO

Potsdam, N.Y

Corrections

® In the “Laboratory Mcasurements™ sec-
tion of our June test report on the Onkyo
TA-2035 cassette deck, the wow-and-flut-
ter measurements were incorrectly stated.
The correct figures for the unit tested are
0.032 per cent wrms and 0.045 per cent
DIN peak-weighted.

® David Hall's June review of a Philips re-
cording of the Liszt piano concertos by Mi-
sha Dichter and the Pittsburgh Symphony
Orchestra conducted by André Previn
stated that it appeared to be the orchestra
and conductor’s debut on the label. It was
not. Previous Philips releases by Previn and
the Pittsburgh include records of Tchai-
kovsky's Fourth Symphony (9500 972) and
of Saint-Saéns’s Carnival of the Animals
coupled with Ravel's Mother Goose Suite
(9500 973).

® Because of an editing error, Eric Salz-
man's June review of an album of music by
George Antheil incorrectly stated that the
Fernand Léger film for which Antheil
wrote his Ballet Mécanique ‘“‘never got
made.” The film of the same name was in
fact produced and relcased in 1924.

STEREO REVIEW



“If your car is this well equipped, you won't

wan t tO gO h ome ag ain g ] Ricnh Warren, Chicago Magazine

Fifth in a series
on how Delco

Electronics L 2
and Bose This Delco-GM/Bose speaker moaule incorporales nev/

technology contribute fo technology that for the first time matcnes sound to ihe
el il acoustics of a specific model automobile. So you can hear
sound with clarity and realism rarely heard in even very fine home
. music systems.
ol Four modules shape the sound specifically for a Cadilac Sevifle.
—— Difierent speaker madules match the sound to the acoustics of an Eldorado,
Buick Riviera, arid Oldsmobile Toronado.

Whnydowegotoso . .
much trouble to match the music sys- <7~ 7 Delco %

iy the. > il
tem fo the car? Wher. you visit your Sound so real. it will change how

GM dealer for a demonstration, you feel about ctiving.
you will know.
And you will understand A. Paten‘ed “digi-a) moae"”

uitra high 2fficier oy amplifier.
B. Helical voice zoil sp2aker.
C. Retlex enclesure (:0
different enclesures are
used ior just 4 models of
aulomobile;
D. Specialcucuitry
melches ™e sound to
the acoustcs of each
model cac

why Gary Stock of High Fdelity
Magazine wrote: “Th2 perform-,
arce of tne Delco-GM Bose
music system was astound-
ing . . . | can'timagine
arycne . . . buying (one
of thase cars) without
the Music System.”
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New Products

Latest Audio Equipment and Accessories

New Top-of-the-Line
Micro-Acoustics Cartridge

O The Micro-Acoustics 830 CSA direct-
coupled electret phono cartridge uses a new
stylus shape analogous to that of a popular

master-disc cutting stylus. This new shape
is said to allow more exact tracing of the
record groove, resulting in superior tracking
and resolution as well as a significant reduc-
tion in record wear. The cartridges are
*hand crafted” and individually tuned and
damped to eliminate spurious resonances.
Every unit comes with its own calibrated re-
sponse curve.

Frequency response using the CBS STR
170 test record is given as 5 to 20,000 Hz
+0.75 dB. Tracking-force range is 0.7 to
1.4 grams. Output voltage is 3.5 millivolts.
Transient ability (rise time), said to be un-
affected by cable or preamplifier-input
loading, is given as 4.2 microseconds. Chan-
nel separation is 30 dB at 1,000 Hz, 25 dB
at 10.000 Hz. Cartridge weight is adjust-
able between 2.5 and 4 grams. Price: $335.
Micro-Acoustics Corp., Dept. SR, 99 Cas-
tleton Street, Pleasantville, N.Y. 10570.

Circle 120 on reader service card

Sony’s Deluxe
Beta Hi-Fi VCR

[0 The second Sony video-cassette recorder
to incorporate the Beta Hi-Fi system of
high-fidelity sound recording, the SL-2700,

also offers advanced programming, tuning,
and playback features that make it the com-
pany’s top-of-the-line VCR. The Beta Hi-Fi
circuits make possible stereo audio record-
ing using frequency-modulation techniques

JULY 1983

that produce sound far superior to that of
typical VCR’s. Dynamic range is greater
than 80 dB; frequency response is given as
2010 20,000 Hz + 1, —3 dB: wow-and-flut-
ter is less than 0.005 per cent {(wrms); and
total harmonic distortion is less than 0.3 per
cent at 400 Hz.

Various other features of the SL-2700
take advantage of the Beta Hi-Fi technolo-
gy. For instance, the 2X Fast Play Plus
Sound mode allows speeded-up review of
video programs with fully intelligible voice
or music reproduction. A peak-reading re-
cord-level meter system lets the user adjust
the stereo recording level for best audio per-
formance. The unit is easily set up to record

FM simulcasts using the built-in TV tuner
and a stereo audio signal from a separate
FM receiver or tuner. There is a built-in
MPX output for connection to an outboard
stereo-TV decoder when stereo TV broad-
casts start. The headphone output has a
separate level control. Audio inputs and
outputs operate at typical stereo system line
levels through phono jacks.

The front-loading SL-2700 comes with a
wireless remote control for many of the
unit’s functions, including high-speed pic-
ture search: pause, freeze-frame, and Swing
Search modes; and TV channel selection.
A fourteen-day/four-event programmable
clock/timer can be set to record broadcasts

Yamaha Receiver Is

Computer Controlled

0 Yamaha's new 100-watt-per-channel
R-100 AM/FM receiver features a so-
phisticated frequency-response adjust-
ment system—called CCSS, for Com-
puter Control Sound System—that re-
places conventional tone controls, loud-
ness controls, and filters. The heart of
the system is a microcomputer-con-
trolled equalizer with five bands cen-
tered at 60, 250, 1,000, 4,000, and
16,000 Hz. Three custom response
curves for different listening situations
can be programmed into the system'’s
memory and recalled at the touch of a
button. Five other one-touch pro-
grammed response adjustments are
available: bass boost, loudness compen-
sation, presence boost, treble boost, and
high-frequency filter. Any response
curve programmed by the user can be
altered within *12 dB by use of an up
pOwWN control bar. The response curve
chosen at any time is shown graphically
by an LED display.

The R-100 also incorporates a single-
ended noise-reduction system, called the
Dynamic Noise Canceller, that is said to
reduce noise from any source, whether
tape, disc, or broadcast. An AUTO PHONO
feature automatically switches the input
selector to phono whenever the tone arm
of a turntable connected to it is lowered
onto a record. Yamaha's Zero Distor-
tion Rule circuitry is said ta eliminate
distortion generated in the power-ampli-

fier stage. In addition, a low-impedance
speaker-protection circuit permits the
R-100 10 drive low-impedance or paral-
lel-wired speakers without unnecessary
amplificr shutdowns. A Spatial Expand-
er slide.control is said to extend the ster-
eo sound field beyond the speakers.

The receiver’s digital-synthesis tuner
section has two different tuning modes
for optimum performance under varying
reception conditions. Its microcomputer
selects either phase-locked-loop tuning
or FM-servo tuning according to incom-
ing signal strength. Five FM and five
AM station presets are available. Other
features include connections and switch-
ing for two pairs of speakers and two
tape decks, a front-panel selector switch
for moving-coil and moving-magnet car-
tridges. and a supplied infrared remote-
control unit.

Rated output power is 100 watts into
8 ohms (continuous) and 130 watts into
4- and 2-ohm loads (dynamic). IHF dy-
namic headroom is 1.5 dB with 8-ohm
loads. RIAA de-emphasis is within
+0.5 dB. FM-tuner usable sensitivity is
0.75 microvolt. Stereo 50-dB-quieting
sensitivity is 20 microvolts. Capture ra-
tio is 1.2 dB (in the PLL reception
mode). Frequency response is 30 to
15,000 Hz +0.3, —0.5 dB. Dimensions
are 178 x 41316 x 5%16 inches. Weight is
24 pounds. Price: $795.

Circle 121 on reader service card
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automatically. The tuning system provides
access to nonscrambled cable channels as
well as regular VHF and UHF channels
without requiring a converter box. The two-
head, helical-scan video recording system
provides a video signal-to-noise ratio better
than 45 dB. Dimensions are 17 x 418 x 14
inches. Overall weight is 24 pounds, 11
ounces. Supplied accessories include a Beta
Hi-Fi demonstration tape. Price: $1,500.
Circle 122 on reader service card

Low-Distortion Circuits in
Luxman Cassette Deck

O Luxman’s new K-210 cassette deck of-
fers both Dolby-B and Dolby-C noise re-
duction and “Duo-Beta™ circuits that are
said to virtually eliminate the audible ef-
fects of negative feedback. A d.c. servomo-
tor is used to drive the capstan. The trans-

port system uses a dynamically balanced
fiywheel and a specially processed drive belt
to increase stability. The deck has soft-
touch controls, metal-tape capability, a
twelve-segment fluorescent peak-reading
record-level display, and a *‘skew adjust-
ment” hole in the cassette-well door that
permits user adjustment of head azimuth
for optimum playback of tapes recorded on
other decks. A headphone output and two
microphone inputs are included as well as
scparate left- and right-channel record-lev-
el slide controls. Frequency response is giv-
en as 20 to 19,000 Hz with metal 1ape, sig-
nal-to-noise ratio as 70 dB with metal tape
and Dolby-C. Wow-and-flutter is 0.05 per
cent (wrms). Dimensions are 174 x 6l/a x
14%s inches. Price: $249.94.
Circle 123 on reader service card

Soundcraftsmen’s
Digital-Ready Amplifier

0O Soundcraftsmen’s DDR 1200 Digital/
Dynamic Reserve power amplifier has been
expressly designed for the reproduction of
digitally recorded music. It is rated at 250
watts per channel into 8-ohm loads and 375
watts into 4 ohms. Momentary reserve pow-
er, a high level of which is said to be neces-
sary for undistorted reproduction of digital
program material, is said 1o be more than
600 watts per channel.

The unit has a dual signal-tracking power
supply and is said to offer continuous full-
power operation without overheating, shut-
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down, or failure. According 10 Soundcrafts-
men, it is stable with loads as low as 2 ohms,
so that it is suitable for use with low-imped-
ance speakers or speakers with widely vary-

ing impedances. There are no circuit break-
ers or speaker-line fuses. Instead, there is a
protection device (called an Auto-Crowbar)
that shuts off a.c. power to the amplifier if a
short circuit is detected.

A full-frequency spectrum display on the
front panel can be used with a separate
cqualizer and a specially recorded test LP
(supplied) to analyze frequency-response
deficiencies in the line-level components of
a music system. Other features of the DDR
1200 include dual calibrated twenty-seg-
ment LED output-power displays, input-
level controls, ciipping-indicator lights, five-
way binding posts for speaker connections,
and a switch for bridged mono operation
(providing 750 watts continuous output).
Connections and switching are provided for
two pairs of speakers. Price: $1,199.

Circle 124 on reader service card

High-Sensitivity
Wharfedale Speakers

0O Wharfedale’s new *“Mach” series of
loudspeakers, replacing the company’s pre-
vious E series, consists of four models: the

Mach 3, Mach S (shown), Mach 7, and
Mach 9. All have high sensitivity and high
power-handling capability in relatively
compact cabinets.

A three-way bass-reflex system, the
Mach S incorporates a 7¥%-inch low-inertia
bass driver, a 4-inch high-flux midrange
unit, and a 1-inch horn-loaded tweeter. A
continuously variable tweeter control ad-
justs tonal balance over the 5,000- to
22,000-Hz band. The system is protected bry
a rapid-action thermal-overload circuit.
Crossover frequencies are at 1,000 and
5,000 Hz; crossover slopes are 6 and 12 dB
per octave, respectively, using a seven-ele-
ment network.

Recommended amplifier power ranges
from 15 to 125 watts. Rated sensitivity at
1 meter is 94 dB sound-pressure level with
a l-watt input. Nominal impedance is
8 ohms. Frequency response is given as 62

10 17,000 Hz +3 dB. Finish is high-density
particle board covered with natural-walnut
veneer. The front baffle is made of high-
impact structural-foam polystyrene, and
the grille cloth is knitted from an acousti-
cally transparent black yarn. Dimensions
are 222 x 13 x 11Y2 inches. Price: $225.
Wharfedale, Dept. SR, 291 Strawtown
Road-1, West Nyack, N.Y. 10994.
Circle 125 on reader service card

Stylus-Care Kit from
Audio-Technica
00 The AT6016 TechniClean Stylus Main-

tenance System from Audio-Technica con-
sists of a stylus cleaning pad/applicator

M

with an inspection mirror on its reverse side.
A smoked-acrylic lock-on cover protects the
cleaning pad from dust and contamination.
The supplied small bottle of TechniClean
stylus-cleaning solution can be stored inside
the handle of the brush. Price: $14.95.
Circle 126 on reader service card

Digital-Audio Adaptor
From Nakamichi

0 Nakamichi’s DMP-100 Digital Master-
ing Processor (right in photo) converts a
stereo pair of audio signals into a video-type
digital-audio signal for recording and play-

back on a home video-cassette recorder. It
is compatible with any home VCR meeting
U.S. television-signal standards (including
both the VHS and Beta formats) and hav-
ing direct video input and output jacks. The
DMP-100 adheres to the fourteen-bit EIAJ
digital-audio standard for encoding digital-
audio signals on video tape but also provides
the option of a sixteen-bit quantization
mode for greater dynamic range. The
choice of fourteen- or sixteen-bit encoding
is made with a rear-panel switch. In play-

STEREO REVIEW



Presenting High BiasTland |
the Ultimate Tape Guaranteg’
Memorex presents High Bias IT, a tape sgéxtra-/
ordinary, we're going to guarantee it fovever ¢
We'll guarantee life-like sound:
Extraordinarily flat frequency response at zero |

dE recording levels, combined with remarkably’
low noise levels, means musicis captured live. | -7 .7,

/ 1 Then Permapass,” our unique oxide-bonding process,

"locks each oxide particlé—each musical detail—qnto
4he tape. So music stays live. Not just the 1gt play/i X
»/, Orthe1000th. But forever. % 't _
R

We'll guarantee the cassette.

We've engingered every facet of our fransport mechapist
; toprotect the tape. Our waved-wafer improvestape-wind

Silicone-treatedrollers insure precise alignment and

smooth, safe tape movement. To protect the tapeand |

mechanism, we've surrounded them with a remarkablé 7

cassette housing made rigid and strong by amold

design unique to Memorex.

We'll guarantee them forever: -
If youever become dissatisfied with
Memorex High Bias I, for any reason,
simply mail the tape back and we'll
replace i} free.
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back the DMP-100 senses the encoding
format and decodes the signal accordingly.
Digital program material can be dubbed us-
ing the copy switch. Copies made with the
DMP-100 are perfect replicas of the origi-
nals, with no increases in noise and distor-
tion or changes in frequency response.

The processor unit comes with a separate
a.c. power supply (PS-10) for line operation
(left in photo), but it can also be operated
from any 12-volt source capable of deliver-
ing 17 watts of power. A headphone-jack
five-step attenuator allows user monitoring
while a recording is in progress. Other fea-
tures include a twenty-four-segment peak-
holding record-level display with a 50-dB
dynamic range; separate left- and right-
channel record-level controls; low-noise,
high-overload-level microphone inputs with
front-panel phone jacks (unbalanced); and
LED indicators for battery level, muting,
pre-emphasis, copy-prohibition, and VCR
tracking.

Frequency response is from 10 to 20,000
Hz + 1 dB. Dynamic range is greater than
90 dB, and total harmonic distortion is less
than 0.006 per cent (using the sixteen-bit
format). Separation is more than 80 dB,
and wow-and-flutter is below measurable
limits. The DMP-100 measures 81/2 x 31/ x
1218 inches and weighs 8 pounds, 13
ounces. The power supply is 4Va x 3%ax 121/
inches and weighs 6 pounds, 10 ounces.
Price for both: $1,990.

Circle 127 on reader service card

Car Speaker from
Acoustic Research

O AR’s ARICS is an infinite-baffle two-
way speaker system for automotive applica-
tions. It has a 5Y-inch woofer and a ¥a-inch
magnetic-fluid-cooled dome tweeter housed
in a black, scratch-resistant, glass-fiber-
reinforced plastic enclosure with a black
steel grille. Voltage sensitivity is 89 dB

sound-pressure level with a 2.83-volt input
signal. Nominal impedance is 4 ohms, 3.6
ohms minimum. Minimum recommended
amplifier power is 5 watts, and maximum
power-handling capability is 100 watts on
program peaks. System frequency response
is given as —3 dB at 63 and 30,000 Hz.
Crossover frequency is 2,200 Hz.

The speaker mounts in a round hole with

14

a diameter of 4'2 to 512 inches. The below-
panel depth is 1Y inches. Overall above-
panel dimensions are 8156 x 51%6 x 134
inches. The units are sold in pairs. Price:
$129.99 each.

Circle 128 on reader service card

Konica Introduces
Audio and Video Tapes

O Japan’s Konica (Konishiroku Photo In-
dustry), known primarily in this country for
its cameras and color film, has joined the
ranks of tape manufacturers with a line of
audio and video cassette tapes. In addition
to VHS and Beta video cassettes, the firm

has four grades of audio cassettes. From the
top down they include a metal-particle tape;
Grand Master-Il (GM-11), a high-hias
chrome-type tape; Grand Master-1 (GM-1),
a high-output, low-noise, normal-bias tape;
and Master Low Noise (ML), a low-naise
normal-bias tape. All grades are available
in C-60 and C-90 lengths; the ML tape is
also offered in the C-120 length. Prices for
C-90’s: metal. $7.49; GM-I1, $3.99; GM-I,
$3.59. ML, $2.59. Konica, Dept. SR, 440
Sylvan Avenue, Englewood Cliffs, N.J
07632.
Circle 129 on reader service card

Basic Belt-Drive Turntable
From Ariston Audio

O The new Ariston RD40 basic turntable
(without tone arm) has many features in
common with Ariston’s previous, more ex-
pensive models. A belt-drive unit with an
a.c. synchronous motor, the RD40 contains

three large aluminum castings: the base,
chassis, and platter. The platter is slightly
dished to accommodate warped records.
Several upgrading accessories can be retro-
fitted to the RD40, including a d.c. motor
with pitch control and electronic speed
switching, an isolating base, a Plexiglass
cover, a more massive platter, heavy isola-
tion springs, and an Ariston tone arm.
Speed accuracy of the unmodified RD40
is given as +0.25 per cent, wow-and-flutter
as less than 0.08 per cent (DIN peak-

weighted). Rumble is less than —73 dB
(DIN-B). The company states that these
figures will improve after a “run-in" period.
The standard platier weighs 3 pounds,
5 ounces. The tone-arm mounting board is
cut for SME tone arms; other configura-
tions are available at extra cost. Price:
$350. Ariston Audio, Dept. SR, 122 Du-
pont Street, Plainview, N.Y. 11803.
Circle 130 on reader service card

Moderately Priced Teac
Decks with dbx

O Features shared by Teac’s new two-head
V-400X (shown) and V-500X cassette
decks include dbx disc and tape noise reduc-
tion, Dolby-B tape noise reduction, inte-
grated-circuit logic control of transport

functions, thirteen-segment LED peak-
reading record-level meters, timer-standby
switches, and automatically switched FM
multiplex-pilot filters. Rated frequency re-
sponse for the V-400X is 30 to 18,000 Hz
with metal tape. Signal-to-noise ratio
(S/N) is 85 dB with dbx noise reduction;
wow-and-flutter is given as 0.06 per cent.
The V-500X, similar in appearance to the
V-400X, also offers Dolby-C noise reduc-
tion, a cobalt-amorphous record/play head,
a Computomatic Program System for cue-
ing specific selections, a mutipurpose elec-
tronic tape counter, and a memory play/
stop/repeat function. Wow-and-flutter for
the V-500X is 0.05 per cent; frequency re-
sponse is 30 to 20,000 Hz with metal tape.
The S/N is also 85 dB with dbx. Prices: V-
400X, $260; V-500X, $340.
Circle 131 on reader service card

Visonik’s Class-A
Car Stereo Ampilifier

O Visonik’s new A265, said to be the first
class-A power amplifier for car stereo appli-
cations, has an output of 65 watts per chan-
nel into 4-ohm loads. 1t can be bridged for

mono operation and will then deliver 130
waltts into cither 4 or 8 ohms. Total har-
monic distortion is rated as less than 0.01
per cent from 20 to 20,000 Hz. The Perma-
Tect protection circuit monitors the output

STEREO REVIEW



The Bose 901 -past, present, future.

Past The first Bose 901 Direct/Reflecting® speaker was intraduced in 1358. It was the res it of
research started twelve years befora at M.|.T. under the direction of Dr. Bose. This speaker int-oduced
the fundamental advances of a balance of reflected and direct sound, nne matched, full-range
speakers, active equalizat on and uniform power response — &ll very controversial concepts at the
time. But the performance produced by this new technology soon earned for the 901 speaker its
infernational reputation s the most highly reviewed loudspeaker regardless of size or price.

Present The founders of Bose, all from the field of science, decided that Bose would reinvest
100% of its profits back into the company to maintain the research that was responsible or t1e birth
of the 901 loudspeaker. The uprecedented success of the Bose® 901 in world markets, coupled with
this 100% reirvestment policy, has created what we believe is by far the best rasearch team
in the industry. This team has made over 300 design improvemerts in the 901 speaker since its
introduction — including such basic developments as the Acoustic Matrix™ Enclosure (illustrated), the
helical, low impedance voice coil and the advanced full-range precision drivers.

Future At Bose we have decided that *901"" will continue to be the designaticn of the product
that represents thz state-cf-the-art of our technology — whatever size, shape or form that product
may take. In our research we continue to look at any and all technologies and product concepts that
might hold possibilities for ketter sound reproduction. Consisten: with the past, we will introduce new
~=technology into the 901 speaker as it is developed — often without announcement. This is our
dedication to the goal that whenever you invest in the Bose® 901® system you will receive the latest
t=chnology and the best in music reproduction.

W ./ /A =

Coveed by patent nights issued andpending “ Better sound thecugh 1esearch,
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Products

current and the voltage across the output
transistors and limits thc output power
when necessary without otherwise interfer-
ing with the signal. There are also thermal
circuit breakers to prevent overheating.
The A265 uses a full complementary-
symmetric design with 30 dB of negative
feedback and wide open-loop bandwidth. It
has a variable low-leve] input (110 to 550
millivolts) for use with most car radio/tape
players. A Molex plug and harncss are in-
cluded for easy hookup. Price: $350. Vi-
sonik of America, Inc., Dept. SR, 70!l
Heinz Avenue, Berkeley, Calif. 94710.
Circle 132 on reader service card

Sanyo’s Lowest-Priced
Cassette Desk

[0 Sanyo’'s Model RD7 cassette deck offers
Dolby-B noise reduction and both recording
and playback capability with ferric,
chrome-type, and metal tapes. The five-seg-
ment LED recording-level meters are cali-
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brated from —10 to +6 dB. There are pi-
ano-key transport controls and a soft-eject
cassette-well door. Other features include a
stereo headphone jack, two microphone in-
puts, a tape counter, separate left- and
right-channel input-level controls, and a
d.c. servomotor drive system. Wow-and-
flutter is given as 0.08 per cent (wrms). Fre-
quency response is stated to be 40 to 15,000
Hz. Signal-to-noise ratio with the Dolby
circuits off is 54 dB. Dimensions are 1134 x
Sl/a x TY4 inches. Pricc: $69.95.
Circle 133 on reader service card

Car Speaker Line
From Infinity Systems

O Infinity Systems' four new *“Reference
Standard” automotive speakers feature the
same components and materials as the com-
pany’s home speakers. Both the top-of-the-
line 6 x 9-inch A693 (shown) and the
6!2-inch A63 usc Infinity’s EMIT tweeter.
All four models have polypropylene low-fre-
quency drivers for reduced distortion and
increased clarity and reliability. Other com-
mon features arc reinforced grilles, heavy-
duty steel frames, and high-durability driv-
er materials.

The A693 is a three-way system with a
polycarbonate midrange driver. The mid-
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range and tweeter are mounted in a sepa-
rate module designed to minimize interfer-
ence with the woofer output. Frequency re-
sponse is given as 40 to 32,000 Hz. The
speaker requires a mounting hole of 511/i6 x
811416 inches with a depth of 3 inches. The

round A63, also a three-way system, is in-
tended for installations requiring a more
compact unit. Its midrange and tweeter are
the same as the A693's, but its smaller
woofer allows mounting in a standard 5Va-
inch hole (2-inch depth) with no significant
loss in bass response. Frequency response is
given as 60 to 32,000 Hz.

The two-way A62 incorporates a polycar-
bonate midrange/tweeter in a 61/2-inch-di-
ameter round case. Frequency responsc is
60 to 18,000 Hz. The mounting hole must
be 5Y4 inches wide with a depth of 2 inches.
The smallest unit in the line, the two-way
A42, has its woofer linked to a separate
polymer high-frequency cone through a me-
chanical crossover. Stated response is 100 to
15,000 Hz. The required mounting width is
41/8 inches. An accessory stand-off ring de-
creases mounting depth from 1548 inches to
Y4 inch. Prices per pair: A693, $179; A63,
$139; A62, $99; A42, 575.

Circle 134 on reader service card

Sumiko Phono Preamp
Drives Power Amps

[0 Designed to deliver state-of-the-art

phono reproduction without requiring in-
vestment in a state-of-the-art preamplifier,
Sumiko’s PhonoAmp connects betwecn a
phono cartridge and a power amplifier. It

can function either as a system preampor in
conjunction with another preamplifier. For
use with both moving-coil and moving-mag-
net cartridges, the PhonoAmp’s active im-
pedance-synthesis circuit allows optimum
matching of cartridge response by a contin-
uously variable damping control.

The design of the unit's gain control is
said to eliminate the nced for the line ampli-
fier required by a conventional volume con-
trol. To assure frcedom from overload un-
der any conditions, the input stage will
handle in excess of 0.5 volt from nearly O
Hz to 1| MHz. The unit’s metal-film resis-
tors are built to a 1 per cent tolerance and
its capacitors to 2 per cent. A bypass switch
allows a conventional preamplifier or line-

level component to be patched through the
PhonoAmp. The cabinet is made of solid
koa wood.

RIAA de-emphasis accuracy is given as
+0.2 dB from 20 to 20,000 Hz. Signal-to-
noise ratio in the low-gain position is 85 dB;
with high gain it is 80 dB (A-weighted). To-
tal harmonic and intermodulation distortion
are both less than 0.02 per cent. Price:
$600. Sumiko, Dept. SR, P.O. Box 5046,
Berkeley, Calif. 94705.

Circle 135 on reader service card

JVC Turntable Has
Improved Suspension

O JVC’s QL-L2 quartz-locked, fully auto-
matic linear-tracking turntable incorpo-

rates an independent suspension system in

which the tone arm and motor are mounted
on a separate subchassis suspended from
acoustic insulators. The tone arm itself uses
an optical sensing system to maintain tan-
gency with the disc groove at alil times. The
arm accepts P-mount plug-in cartridges.
The unit’s coreless d.c. servomotor with
double-servo quartz control has a wow-and-
flutter rating of 0.025 per cent. Other spec-
ifications include a signal-to-noise ratio of
78 dB (DIN-B) and a speed deviation of
0.005 per cent. Dimensions arc 1718 x 31316
x 14%6 inches. Wcight is 11Y4 pounds.
Price: $240.
Circle 136 on reader service card

BASF's New
Open-Reel Tape

O Ferro Super LH is the third open-reel
formulation in BASF's current line of tapes.
It is a I-mil-thick, back-coated tape in-
tended for studio mastering as well as on-
location and audiophile open-reel recording.

The coating formulation is said to deliver
very low distortion with reduced noisc. Back
coating is claimed to eliminate static and
dust debris and guarantce smooth winding
even at high speeds. The tape is available in
1,800-foot lengths on 7-inch plastic reels
and in 3,600-foot lengths on 10Y2-inch
NAB-hub metal reels. Both lcngths use
both clear and metal-foil leader. Prices; 7-
inch reel, $11.99; 10V/2-inch reel, $31.99.
Circle 137 on reader service card
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Beta/VHS Stereo?

I was very impressed with the audio
« performance of Sony's Beta Hi-Fi
video-cassette recorder as reported on by
Julian Hirsch in the April issue. | would
like 1o replace my old VCR with an up-to-
date model with excellent audio perform-
ance—such as a Beta Hi-Fi unit—but [
own dozens of tapes made on my VHS-
format machine. Is there any indication
that there will be a VHS machine with
audio performance equivalent to Sony's?
CHARLES SCHWARTZ
Jackson Heights, N.Y.

A Although the Japanese have often
» been referred to as “Nippon Incorpo-
rated” in recognition of their tendency to
act cooperatively when their national indus-
trial interest is concerned, their day-to-day
competition at the sales level can be fierce!
The Beta and VHS formats have been slug-
ging it out in the markctplace for about
eight years now, each significant technical
advance by either group being at least
matched by its competitors in the next gen-
eration of machines. When Sony announced
Beta Hi-Fi, it didn’t take special insight to
predict that the VHS manufacturers would
shortly announce an equivalent product—
no matter how formidable the technical
problem might be. And, in fact, at least six
months ago Matsushita Electric and JVC
both demonstrated hi-fi audio VCR's at a
Japanese electronics show. For reasons hav-
ing to do with the differences in how Beta
and VHS video signals are recorded, the
VHS designers had to take their own tech-
nical path to hi-fi audio recording—while
maintaining compatibility with standard
VHS recordings. As should be expected, the
performance claims for the hi-fi VHS sys-
tem are just about on the same superb level
as Beta Hi-Fi.

According to our sources, hi-fi VHS will
be available **sometime late this year.”

Digital Tuning

I've noticed that many FM rock sta-
Q. tions advertise themselves as being
at, say, "'100 on your FM dial,” but my dig-
ital tuner won't tune to 100. It will give me
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either 99.9 or 100.1. Although the stations

seem to come clearly, I'm concerned that
my tuner may need adjustment.

H. R. PuiLLips

Schiller Park, Ill.

A If anything needs adjustment, it's the
= thinking of those who like to reduce
such things as frequency assignments to the
short, “punchy,” and simpleminded. In the
United States, all FM-band stations oper-
ate on odd-numbered frequencies 0.2 mega-
hertz apart, at, say, 99.9 or 100.1 MHz, not
100. There won’t be much of anything at
‘100 on your dial” except noise or a dis-
torted, mistuned signal.

Shattering Experience

How does one go about breaking a

Q « glass with sound as in those Memo-
rex commercials on television?

JosepH J. KaLo

Chapel Hill, N.C.

First of all, you'll need a wine goblet,

« because in order to be shattered by a
reasonably low level of sonic energy an
objcct has to be both rigid and relatively
fragile. Second, you’ll need a source of sonic
energy, such as a loudspeaker, that can be
driven by an audio oscillator to the goblet’s
resonant frequency. A finger rested lightly
on the rim of the goblet (placed in front of
the speaker) will tell you, from the increase
in vibration, when you’ve tuned the oscilla-
tor to the correct frequency. If you then
turn up the volume, the glass will literally
fiex itself to pieces. The critical frequency
for the wine glasses used by Memorex is in
the range of 700 to 850 Hz. To be effective,
the impinging frequency has to be within
1 or 2 Hz of the specific goblet’s fundamen-
tal resonance.

Shattering a glass with a singing voice
rather than an oscillator and speaker is
obviously much more difficult since the per-
former must be able to sustain the note at
the critical resonant frequency. Memorex’s
amplification of a tape-recorded voice hit-
ting the right note produces the necessary
acoustic power (about 140 dB).

It has been claimed that the great opera
stars of the past could shatter glass by sheer

vocal power without any electronic assist-
ance. Given the technical problems in-
volved, | tend to doubt it. But perhaps in
those days the crystal was weaker or the
voices were stronger—or the public was
more gullible.

MM/MC Loudness

| have a recciver that will accept both
Q. moving-coil (MC) and moving-mag-
net (MM) phono cartridges, and I recently
bought a well-reviewed MM cartridge to
compare with the MC cartridge | already
had. Much to my surprise, when [ installed
the new cartridge and switched my ampli-
fier to the MM position it didn't play as
loud as with my older MC cartridge. Don't
moving-coil cartridges have a lower signal
output than moving-magnet types?
DAviD LiCHT
Jackson Heights, N.Y

A In general, they do. When you switch
» your receiver to the MC position,
however, you are actually switching in an
extra fixed-gain stage designed to make up
for the lower output of the MC cartridge.
As an example, say your MC cartridge has
a 0.2-millivolt output and your MM car-
tridge a [-millivolt output for the same
record-groove excursion. Supposc further
that the extra circuits that are switched in
when you go to the MC position have a gain
of 20. The result is likely to be a louder sig-
nal from the moving-coil cartridge than
from the higher-output moving-magnet
type. Of course, if you were to go to a lower-
output MC cartridge and/or a higher-out-
put MM type, the situation could reverse
itself.

Excessive Filtration?

I own a Nakamichi noise-reduction
Q. system that includes a subsonic fil-
ter. I leave this switch on at all times. On
my amplifier | leave the subsonic switch on
ar all times too, and I leave the |6-Hz band
on my equalizer in the reduced position. Is
all this subsonic protection for the better,
or am [ reducing the bass response of my
speakers?

TERRY O'SHEA
Ontario, Canada

A As a point of information, the more
= widely accepted term is “infrasonic,”
not subsonic, which applies to speed, not
frequency. Just as you will find infrared
radiation below the visible spectrum, infra-
sonic vibration is below the audible spec-
trum. (Of course, I'm aware that hi-fi man-
ufacturers, who as a group are less than
world-famous for verbal sophistication, fre-
quently label their infrasonic filter switches
“subsonic.’’)

As to whether you are engaging in exces-
sive infrasonic filtration and perhaps rolling
off audible bass, that’s hard for me to know
but easy for you tq find out. Play a record
with heavy low bass and check for differ-
ences in the sound with the various filters
switched in and out. Your cars are a better
guide than any guess | could make about
the sonic cffect of filters whose characteris-
tics | don’t know. O
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detalls.. A DIFFERENT KIND OF RECORD CLUB

You can now own every record or tape that

you may ever want . at tremendous sav-
ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
all the 100% iron-clad guarantees you want.

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

Look at these benefits:

TREMENDOUS SAVINGS

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

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

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

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

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

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

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

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

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

Discount Music Club is a no-obligation mem-

bership club that guarantees tremendous dis-

counts on all stereo records and tapes and

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

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

- D D G D W R G D SO D S S I S S o e e
“ DISCOUNT MUSIC CLUB, INC
650 Main Street 9-0783
P.Q. Box 2000
New Rochelle, N.Y. 10801
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Tape Talk

By Craig
Stark

Microphone Inputs

Why do home cassette decks have

» microphone inputs? Do many users

make live-music recordings in their hones?

I do not recall reading a test report on a

cassette deck that included any tests of the

mike inputs with live music. For that mait-

ter. how many readers lug a.c.-powered
decks 10 a live concert?

James H. HArRGER

Annandale, N.J.

Reader Harger's question—and im-
* plied answer—has evidently also oc-
curred to the Japanese manufacturers of
the decks most of us buy, since an increas-
ing number have no microphone inputs at
all. I suspect that most home recordists who
do usc microphones use them principally fo
tape grandmother’s voice on her cightieth
birthday or for other spoken-word applica-
tions. | have, indeed, recorded a certain
amount of live music in my home, since my
two children play violin and piano, and
hearing themselves on tape is often a valu-
able incentive 1o practice. For serious, live-
concert recording, however, open-reel tape
is the definite choice. Not only can it be
edited easily, but it can record a greater
dynamic range than even the best cassettes
can handle.

For these rcasons the microphone pream-
plifiers built into typical cassette decks are
gencrally of marginal quality at best. A
really quiet mike preamplifier is very costly,
and the best results in live-recording situa-
tions usually require balanced-line micro-
phone transformers at more than $20 per
channel. Including all this would drive up
the cost of a cassette deck beyond all rea-
son. Hence, although Julian Hirsch and [ do
measure a cassette deck’s microphone sensi-
tivity and overload point, we don't make
more extensive tests of an input that is
designed for rather limited purposes.

Tape Types

Whar are the differences among ferric.
e chrome, and metal tapes, and when
should one use each type? Also, is “70-
microsecond” the same thing as “high
bias' and *'120-microsecond’ the same as
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“normal bias?"’ My deck has little pins just
inside the door that are supposed 1o adjust
Sfor different tvpes of tape, but do all cas-
settes have the corresponding holes?
BoB RASMUSSEN
San Pedro, Calif.

A The terms ferric, chrome (or ferri-
= cobalt, or CrO,-equivalent), and
metal are used to describe the various mag-
netic materials with which recording tape is
coated. Ferric-oxide tape is the most com-
mon type and has been around since 1939.
Its required bias—an ultrasonic tone, fed to
the tape along with the music, that lowers
distortion and noise—is called normal bias.
Cassettes using normal bias also use 120-
microsecond (or us) playback equalization
(bias is not used during playback). Since
two sections of one switch can handle both
the recording-bias level and the appropriate
playback equalization, a single switch (or
detector pin) is sufficient.

Chromium dioxide (and cobalt-treated
ferric oxides that behave like chrome) first
came into use about a dozen years ago when
the problem of cassette high-frequency re-
sponse was acute. Tapes coated with it
require about 50 per cent higher recording
bias and are played back with a 70-micro-
second frequency equalization. Since the
introduction of chrome, however, premium
ferric-oxide (normal-bias) tapes have been
developed that yield equivalent perform-
ance in almost all situations.

Newest are metal tapes, which are coated
with pure iron particles, not oxides. These
offer substantially greater treble perform-
ance and are suitable for recording situa-
tions presenting high-level high frequencies,
a rather rare situation in home taping but
one encountered often in taping live music
or dubbing digitally recorded discs. The
price is also substantially higher, so metal
has not caught on the way CrO, did when it
was introduced. Metal tapes require a still
higher bias—roughly twice that of a
chrome tape—but use the same 70-micro-
second playback equalization.

To the best of my knowledge, all ferric
and CrO,-type cassettes and many metal
cassettes have standardized detector holes.
The aim, as you suggest, is to simplify cas-
sette use by letting the machine automati-
cally do the necessary switching. Some
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purists, however, demand fine-tuning bias
adjustments to compensate for brand-to-
brand differences among tapes of the same
general type—the very opposite of simplici-
ty. While such adjustments can improve
performance marginally, for most users the
improvements are not worth the bother.

Dolby Dubbing

When dubbing a cassette encoded with
« Dolby-B. is it better to turn off the
Dolby system in both decks (saving losses
from decoding and then re-encoding} or to
leave both Dolby circuits on? Also, I have
some Dolby-C cassettes that I want to dub
in Dolby-B using my Dolby-B deck as a
playback source and my newer Dolby-B/C
deck for recording. What would you reconi-
mend for the Dolby settings?
MIKE HONKE
Columbus, Neb.

Although some audio writers recom-

« mend dubbing a Dolby-B-encoded
tape with both decks’ Dolby circuits turned
off, this requires very careful attention (and
probably several trial dubbings) to ensure
that the recorded level on the source tape is
identical to the recorded level on the copy.
If that requirement is met (as a commercial
duplicator can easily do using Dolby-level
test tapes to set up his machines), it indeed

makes no sense to decode and then re- |

encode when dubbing. But today’s LED lev-
el indicators have a certain amount of plus-
or-minus “leeway” in indicating the true
level at a single LED, much less over sev-
eral, and 1 think you could spend an inordi-
nate amount of time in trial dubbings and
still end up with level differences between
tapes. Since the Dolby system is level-sensi-
tive, turning both Dolby circuits off is likely
to cause more frequency-response errors
when decoding the dub than you would get

if you followed the simple advice Dolby |

Labs has always given me: leave the Dolby
system on in both the source and copying
decks.

Regarding your other project, Dolby-B-
decoding a Dolby-C-encoded source tape
(leaving untouched the encoding that -af-
fects the midrange) and trying to record

that so the result would play back in Dolby- |
B, 1 say, simply, forget it. Sure, you'd like to |

use your new deck to make the recording,
but there's just no way you can properly
treat the frequency area that represents the

difference between Dolby-B and Dolby-C. |

Dolby-B decoded twice does not add up to
Dolby-C. So, use your new deck to decode
the Dolby-C source completely, then re-
encode in Dolby-B on the copying deck

Tape Boxes

A letter printed in May's “Tape Talk™
requested a source for empty replacement

boxes for open-reel tapes. A number of |

readers sent in the names and addresses of
suppliers that they have found satisfactory.
The ones most commonly mentioned were
Saxitone Tape Sales at 1776 Columbia
Road N.W., Washington, D.C. {(800) 424-

|
2490; (202) 462-0800] and Polyline Corp.

at 1233 Rand Road, Des Plaines, Ill. 60016
{(312) 298-5300] 0O
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Achieve Mitsubishi
in Tredia.
The sedan
that conguered
time and space.

It's here. A sedan that has it all. Room and
comfort. And performance, too.

The Mitsubishi Tredia.

Let’s talk about space and comfort. Tredia
gives you a surprising amount of room.
Enough for five people.Tredia has front-wheel
drive. And the "
transverse-
mounted engine
means there’s
more interior
room to stretch
out and relax.
Tredia also offers
a unique U-
shaped rear sus-
pension system
that allows more
rear leg room
than you'd ex-
pect in a car this
size. That same
suspension sys-
tem allowsTredia
to have a A€NEr-  media L Shown with optional wheels, $250 extra.
ous trunk with almost 10 cubic feet of space.

Tredia gives you the kind of road-handling
and quickness usually associated with more
expensive European touring cars. It has a

Tredia L instrumentation.

highly advanced fully independent suspen-
sion system. Up front, MacPherson struts
provide handling and agility. In the rear, the
U-shaped suspension system helps reduce
roll and puts maximum tire tread on the

road for better han-
dlingand a smoother
ride.

The Tredia L and
LScomewitha4+4
Transmission that
givesyou a choice of
two driving modes.

There's also an
ELC Automatic
Transmission for the smooth crowd.

And then you have Tredia’s engine.

A18liter, 4-cylinder, MCA-Jet engine. It may
be a four but it feels more like a six, thanks to
a Mitsubishi Motors innovation called Dual
Engine Stabilizers that helps smooth out the
vibrations usually found in 4-cylinder engines.

Tredia offers exceptional value. It comes

Tredia L interior.

in three models. The Tredia, the Tredia L
(Luxury) and the Tredia LS (Luxury Sport).
It’s just a question of how plush a life you
want to live.

The luxurious Tredia L, shown above, is
priced at only $7,259*

Prices for the base Tredia start
at just $6,539”*

Call (800) 447-4700 for the Mitsubishi
Motors Dealer nearest you.

*Manufacturer’s suggested retail price for Tredia and Tredia L. Actual prices set by

dealers. Taxes. license, freight. options and other dealer charges extra. Prices may

change without notice. Availability at dealers of vehicles with specific features may

you've hever

Mitsubishi
been before: D

©1982 MMSA



Technical Talk —

By Julian D. Hirsch

Apples and Oranges

EOPLE who want to make an informed

choice of hi-fi components usually be-
gin by reading advertisements and test re-
ports in magazines such as STEREO REVIEW,
visiting dealers to sec and hear the actual
cquipment and receive advice from sales-
people. and asking the opinions of friends
who may have traveled the same route in
the past. So far, so good. But most people do
something else that is not always such a
good idea——they compare specifications.
Now don’t get me wrong; as far as ['m con-
cerned, the more people who can under-
stand audio specifications the better. What
bothers me is that some of these people sim-
ply compare numbers without understand-
ing them or even knowing whether they can
be compared. They are quite often compar-
ing apples and oranges.

The assumption that component specifi-
cations are identically, or even similarly, ar-
rived at merely because they have the same
title is a poor basis for planning a home mu-
sic system. There arc at present no indus-
try-wide standards for the measurement
and specification of either phono cartridges
or loudspeakers, two of the most critical
components of a music system. (A cartridge
test standard is, however, nearing comple-
tion by an EIA technical committee and
may go into effect later this year.) We are
more fortunate in the case of electronic
components (tuners. amplifiers, receivers),
since the applicable standards have been
around for several years and are now almost
universally accepted and used. Neverthe-
less, there are still some loopholes to be
wary of. For example, tuner signal-to-noise

ratios can be measured with either 65- or
85-dBf inputs according to the EIA (for-
merly IHF) standard. But the higher input
level naturally produces a higher S/N fig-
ure than the lower one does.

To illustrate the problem further, suppose
you are shopping for a cartridge and find
two models whose frequency-response spec-
ifications are apparently identical, say, “20
10 20,000 Hz +3 dB™ (if the tolerance is
omitted from any frequency-response speci-
fication, view it with considerable skepti-
cism or ignore it completely). Both have
about the same rated output and track at
about the same force. However, ane lists for
$75 and the other for $200. Since they are
obviously almost identical, and it is reason-
able to assume that both manufacturers are
in business to make a profit, one of them is
clearly trying to rip off the consumer while
the other is offering a fair value. Right?

Not necessarily! The available informa-
tion is simply not suflicient to establish how
similar or dissimilar the two products are or
whether either one of them can be consid-
ered a reasonable value. A careful listening
comparison might disclose significant audi-
ble differences, but it might not. One im-
portant cartridge specification that is now
published by only a few manufacturers (but
will be a part of the forthcoming EIA
standard) is tracking ability—how high a
recorded groove velocity the cartridge can
track, at a given vertical tracking force,
without mistracking or excessive distortion.
This specification is somewhat analogous to
the power rating of an amplifier, although
with a cartridge one does not have the op-

Tested This Month

Teac Z-6000 Cassette Deck ® Acoustic Research AR8B Speaker System
dbx 4BX Dynamic-Range Expander ® Koss K/20 Headphones

Sherwood ST-905 Turntable

tion of turning down the volume to prevent
distortion on loud passages. If you play mu-
sic only at low to moderate lcvels, a 10-watt
amplifier is likely to sound just as good as a
200-watt amplifier played at the same vol-
ume since the maximum power demand
may not exceed a couple of watts. Similarly,
a cartridge that has no difficulty tracking
the S-cm/s velocities on easy-listening rec-
ords might be useless on a symphonic record
having a wide dynamic range and peak
groove velocities exceeding 20 or 30 cm/s.

Very likely you will not be able to test a
product’s capability fully at the store. and
perhaps not even at home during a brief
trial. In such a case, the advice of someone
you can trust could save you a lot of trouble
and expense. When universal and meaning-
ful standards become a part of phono-car-
tridge ratings, you should be able to draw
more meaningful conclusions from specifi-
cations alone, but that time is not just yet
at hand.

The situation is even worse with speakers,
and in this case no relief is even in sight.
There is no substitute for listening with
your own ears when it comes to choosing a
speaker. This should be done with the same
sort of program material you expect to be
using and, if at all possible, in your own
home. since a speaker will sound different
in every room in which it is used. If none of
this is possible, read equipment reviews
carefully and try to find a reviewer whose
listening preferences seem to be similar to
your own. If he says that a given speaker
has a certain sound coloration, there is a
fair chance (but no guarantee!) that you
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will react the same way. And if you consis-
tently disagree with a particular reviewer’s
opinions over a period of time, you can still
use his reviews to steer you—in the opposite
direction.

Some widely used standards are not uni-
versally accepted, so specifications follow-
ing them must be interpreted with caution.
Comparisons of specs are possible between
products rated by the same standard but not
between those using different standards. A
good example is the rating of phonograph
turntables by DIN standards. Since I con-
sider the DIN weighting method to be un-
realistic, I use Audible Rumble Loudness

Level (ARLL) weighting for my rumble
measurements; as a resuit my test data can-
not be compared with the usual manufac-
turers’ DIN-B rumble ratings. With respect
to wow-and-flutter, various measurement
standards are well defined, but each manu-
facturer decides which one to use, so once
more it is important 10 compare apples only
with apples or oranges only with oranges.
Knowledge of the less than all-revealing
nature of specifications or test results is no-
where more important than in the choice of
a digital Compact Disc player. The specifi-
cations of the first players that have been
made available and their performance un-

der test are generally all so good that price
would seem to be about the only basis for a
choice. If you go to a dealer and actually
compare different CD players, however,
you'll quickly find significant differences in
their ease of handling and convenience fea-
tures. Which models you don’t like will im-
mediately become obvious, thus narrowing
the range of choices you have to make. At
this exalted level of sonic performance, the
CD player you choose should be the one
that best suits your personal tastes and
needs. Instead of apples and oranges, it’s
more like choosing between a good French
wine and a good California one. (]

Equipment Test Reports

Hirsch-Houck Laboratories: Julian D. Hirsch and Craig Stark
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Teac Z-6000 Cassette Deck

Photos by Roy Schneider

BUILT like the proverbial battleship, with
a die-cast frame suggestive of a top
open-reel recorder, the Teac Z-6000 cas-
sette deck offers the serious cassette record-
ist nearly every performance feature imag-
inable, including Dolby-B, Dolby-C, and
dbx noise reduction, together with a basic
operational simplicity that bespeaks as high
a level of human engineering as of electron-
ic engineering. The Z-6000 has three sepa-
rate heads (sendust for recording, ferrite for
playback), permitting instantaneous check-
ing of recording quality. The dual-capstan
transport uses a direct-drive d.c. servomotor
for the leading capstan; the trailing capstan
is belt-coupled. Separate direct-drive d.c.
motors turn the take-up and supply-hub
spindles, and a fourth d.c. motor operates
the head assembly and pressure rollers,
eliminating the jarring “clack” that is so of-
ten characteristic of solenoid-operated cas-
sette decks.

The transport-mode buttons, including
both record-mute and pause, all have bright
LED indicators and are very well designed
for light, positive operation. Cassettes are
inserted, tape openings downward, into the

usualslides on the back of the highly damped
cassette-well door, which is easily removed
for routine head cleaning and demagnetiza-
tion. The well itself is illuminated, and the
clear door provides full visibility of the cas-
sette inside. A pitch control with a very
wide range (+13.6 to —11 per cent in our
measurements) is pushbutton-selectable.
At first glance the Z-6000’s array of
twenty-four pushbuttons to the left of the
cassette well appears formidible indeed, but
a sensible arrangement makes their func-
tions easy to learn. In the top row are but-
tons for various memory operations (rewind
10 stop, to play, or to repeat a chosen sec-
tion); a COMPUTOMATIC PROGRAM SEARCH
(CPS), which allows skipping forward or
back by up to nineteen selections (the num-
ber chosen is displayed on a digital readout)
by automatically detecting 4-second blank
spaces between them; and an INTRO CHECK,
which plays about ten seconds of a selection
and then, unless the play button is pressed,
skips to the next selection and repeats the
process. The buttons in the second row set
the digital tape counter, which conveniently
reads elapsed time in minutes and seconds

(even in the fast-wind modes) for C-46,
C-46L (large hub, a format used in Japan),
C-60, or C-90 cassettes.

The third row of pushbuttons selects
among various different monitoring func-
tions. SOURCE allows monitoring of either
the line or microphone input levels. CAL and
TAPE both allow monitoring of the tape out-
put level, but with the caL button pressed
the meters show the output levels before
they are affected by the deck’s output-level
controls; with the TAPE button pressed they
show the levels as affected by the controls.
The sYNC button sets the meters to monitor
the program source before recording starts
and to switch automatically to monitoring
the tape playback while recording is in
progress.

The fourth row of buttons allows the user
to choose no noise reduction, Dolby-B, Dol-
by-C, or dbx; indicator lights on the display
panel show which system is in use. The fifth
row is marked INPUT. Buttons allow selec-
tion of either line or microphone inputs or
decoded playback of a dbx-encoded disc.
Another button in this row inserts an FM-
multiplex filter to prevent the Dolby noise-
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reduction circuits from mistracking if the
tuner or receiver connected to the deck in-
adequately suppresses the subcarrier for
stereo FM broadcasts. Pushbuttons in the
bottom row are used to activate an external
timer in recording or play modes.

The Z-6000 uses two thirty-segment
peak-reading level indicators, which are ac-
curately calibrated from —40 10 +10 dB.
The use of 1-dB increments from —10 to
+10 dB permits much more certainty
about the actual signal level than more lim-
ited displays do. The highest peaks remain
lit for about two seconds so that they will
not be inadvertently missed. No specific
marking for Dolby level is provided, but we
found that the calibrated 0-dB level corre-
sponded to the 250-nanoweber/ meter refer-
ence level mandated by the forthcoming
standards from the IEC (International
Electrotechnical Commission) and the
EIA/IHF (Electronic Industries Associa-
tion/Institute of High Fidelity).

Appropriate recording bias and equaliza-
tion as well as playback equalization for fer-
ric, CrO,-type, and metal-particle tapes arc
automatically set using the detector cutouts
on the rear of the cassette. While most users
will be perfectly satisfied with the REFER.
ENCE factory settings for these tape types,
Teac has also provided an unusually flexible
optimization system for those who wish to
eliminate even the brand-to-brand (or
batch-to-batch) variations within each tape
type. Three built-in tone generators (300
Hz, 6,150 Hz, and 14 kHz) permit separate
left- and right-channel adjustments for tape
sensitivity, bias, and recording equalization
using the deck’s level display and a small
screwdriver (supplied). The procedure
takes only a few moments, at the end of
which pressing the TEST TONE OFF button
automatically rewinds the tape to where the
process started. Although a number of
decks provide similar optimization systems
for sensitivity and bias, the Z-6000 is one of
the very few that permits separate adjust-
ment of recording equalization. (Qur only
criticism of the system is that for some rea-
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The upper curves indicate overall record-playback response at the manufacturer’s indi-
cated 0-dB recording level using the tapes designated on the graph. In the center are the
same measurements recorded at —20 dB relative to the upper curves, a level convention-
ally used for tape-deck frequency-response measurements. Bottom curves show playback
response from calibrated test tapes and indicate performance with prerecorded tapes.

son the normal outputs from the deck are
muted during the adjustment procedure,
making it next to impossible to connect an
external meter.)

Separate left and right slider controls and
a smooth master slider determine the re-
cording level and balance, and there are
separate output controls for the main and
headphone outputs. The front panel also
contains jacks for headphones, micro-
phones, and a (supplied) remote-control
unit with a 15-foot cable. The main input
and output jacks are on the rear panel. The
Z-6000 measures 17 inches wide, 17 inches
deep, and 6Ya inches high, and it weighs
slightly more than 36 pounds. Price: $1,400.
Teac Corp. of America, 7733 Telegraph
Road, Montebello, Calif. 90640.

® Laboratory Measurements. Our samgle
of the Teac Z-6000 was factory adjusted (in
its REFERENCE position) for TDK AD (fer-
ric), TDK SA (CrO,-equivalent), and TDK
MA (metal), and we used these cassettes

Wilfred, I don't believe that you bought all

this stuff with a grant from Exxon. .

for our graphs and measurements. By using
the optimizing procedure, however, we ob-
tained ‘almost indistinguishable results with
premium cassettes from Maxell, Sony, and
Fuji as well.

Playback response was measured using
the BASF IEC standard calibrated align-
ment tapes, which now appear to be ac-
cepted in both Japan and the West. The
slightly rising response below 100 Hz shown
in the graph is the inevitable consequence of
playing a full-track test tape with quarter-
track stereo heads and represents a phe-
nomenon called “fringing™ that does not ac-
curately indicate the bass response. Above
12.5 kHz there was a gradual rolloff in tre-
ble response to —3.5 dB (CrO,) and —4.5
dB (ferric) at the 18-kHz limit of the test
tapes. This seems to represent nothing more
than a very slight error in the deck’s azi-
muth alignment.

Because the Z-6000 uses a higher *“0-dB™
reference level (the 250-nanoweber/meter
IEC standard) than the still-prevalent 200-
nWb/m Dolby level, the graph shows the
high-frequency rolloffs for the 0-dB record-
playback responses beginning at slightly
lower frequencies than on some of the other
top-quality decks we have measured in the
past. This is definitely nor a limitation of
the Z-6000. The amount of treble energy
that can be stored on a cassette is limited by
the tape formulation, and the higher the re-
cording level the lower the frequency at
which tape saturation (and the consequent
treble rolloff) occurs. If the higher IEC lev-
el prevails as a 0-dB reference point, the
only necessary change in audiophile record-
ing practice is to use a little more caution in
letting level indicators go into the red.

The effect of the higher 0-dB level shows
up on our overall —20-dB frequency-re-
sponse curves as well. Here the response
was a really excellent +2.5, —0.5 dB all
the way out to 20 kHz with the metal tape,
but it began to drop very slightly (—2 dB at
19 kHz) with the ferric and chrome-equiva-
lent tapes. Lowering the nominal —20-dB
recording level by just a couple of decibels
would make the graphs look better, though
the difference is certainly not audible.

(Continued on page 28)
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HOW CAN SANSUI CLAIM THE WORLD'S
ONLY DISTORTION-FREE RECEIVER?

SIMPLE.WITH SUPER FEEDFORWARD DCAMP.

Creating tecnological break-
throLghs is nothing new to
Sansui. One of ou” most recent
innovations, the anique Super
Feectorward DC power amplifier
system routs all -ypes of distor-
tion—harmonic, intermodulation,
transient intermcdulaticn,
switching—vou rame it.

And it's the r2ason we cen
claim that Sansuis new top-cf-
the-l ne, 120-wat:* Z-9000
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Simply stated. the Sansui
| Super Feedforward circuit is the

perfect marr age between rega-
tive feedback ard feedforwa-d.
As aresult, vou're never boh-
ered by any type of distortion
You near precise y what's on
the r=cords, tapes end broad-
casts. Nothing added, nothirg
lost—just pure music.
7-band graphic equalizer
for greater fone contral.
Unlike receivers wizh
conventiona twa or three tone
contols, the Z-300C provides
total flexibility with a state-of-
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the-art 7-band graphic equal-
izer that helps balance the
sound in your listening room.

IMPROVEMENT IN DISTORTICAh

WITH SUPER FEEDFORWARD SYSTEM

improvement with
Super Feegforward

improvement with
Negative Feedback

IMPROVEMENT IN DISTORTION (%) §

FREQUENCY (Hz)

Digital Quartz-PLL
tuning is more precise.
While Super Feedforward

alone is enough to outperform
most receivers, the Z-9000
adds the pinpoint accuracy of
drift-free digital Quartz-PLL
tuning. To make sure it's as easy
to use as it is precise, there's
microprocessor-controlled
pushbutton pre-selection of
eight FM and eight AM stations.
Plus automatic scanning to
recall each preset station at the
previously programmed volume
level. Each time you touch the
tuning button you can scan or
go up and down the FM and
AM bands, bringing in gerfectly
tuned stations even when
they're a hairline away from
each other.

Extras add more
pleasure to your listening.

The Z-9000 is boaded with
high technologv refinements
that let you exparirent with
sound the way no aother r=ceiver
can.

The built-in revarb urit with
its own display car make your
finest tapes and recordirgs
sound even more magnificent
by adding natu-al depth, extra
brilliance and sound realism.
The exclusive cuarlz/timer
clock with three independent
memory functicns can be
programmed tc wake you up,
luli you to sleeg, and tap2 a
broadcast in your at:sence.
There are also high and sub-
sonic filters and a preamp that
handles both moving magnet
and moving col certridgsas.

If the new qistortion-tree
Sansui Z-9000 sounds tc¢o good
to be true, satisty vourself with
an audition at your audio
specialist. Or write today for
additional detaIs.

SANSUI ELECTRONICS CORPORATION
Lyndhurst, NJ 07071; Gzrdena, CA 90248
Sansui Electric Co., Ltd. TokyD, Japan

=20 watts per channel minimun RMS into 8 ohms. 22~z to 20kH=,
«ith no moe than 0.005% total narmonic distortion

Putting more pleasure in sound
CIRCLE NO. 40 ON READER SERVICE CARD
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Using a 315-Hz test tone, third-harmonic
distortion at the 250-nWb/m 0-dB refer-
ence level measured 1.6 per cent for TDK
AD (ferric) and MA (metal), 0.9 per cent
for TDK SA (CrO,-equivalent). To reach
3 per cent third-harmonic distortion re-
quired an output level of +1.9, +3.5 and
+2.6 dB, respectively, for the same tapes.
Referred to the 3 per cent distortion level,
the unweighted signal-to-noise ratio (S/N),
with no noise reduction, measured 54.7,
56.7, and 54.2 dB for the three tapes. Using
Dolby-B noise reduction and CCIR/ARM
weighting increased the figures to 65, 66.8,
and 65.8 dB, and with Dolby-C and IEC
A-weighting S/N’s of 68.4, 71.2, and 71.5
dB were realized.

The dbx noise-reduction system gave
even more impressive S/N results. Because
dbx is a 2:1 compressor-expander, a signal
that reaches 0 dB on the level indicator is
actually recorded at a considerably lower
level, resulting in less distortion. The nomi-
nal third-harmonic distortion of TDK AD
at a nominal 0-dB record level was only
0.44 per cent, with SA and MA cassettes
measuring only 0.35 and 0.42 per cent. To
reach 3 per cent distortion required driving
the meters off the scale to +11.2, + 15, and
+13.1 dB! Unweighted S/N’'s with dbx
were 80.6 dB (AD), 86.8 dB (SA), and 85.3
dB (MA), and with A-weighting they meas-

ured 854, 916, and 90 dB, which ap-
proaches the range of digital recording.

The Z-6000's excellent transport design
is shown by its measured wow-and-flutter of
0.022 per cent (wrms) and 0.034 per cent
(DIN peak-weighted), using our Teac
MTT 111 test tape. Dolby tracking error at
—20-and —30-dB levels was within +1dB
with Dolby-B and +2 dB with Dolby-C. A
line-input signal of 87 millivolts (0.087 volt)
was required to produce a 0-dB record indi-
cation, which corresponded to an output of
0.38 volt. Microphone input sensitivity was
0.37 mV, and microphone overload was
reached at a 40-mV level—typical figures
for high-quality decks today. With the pitch
control turned off, the Z-6000 ran a negligi-
ble 0.2 per cent fast. Fast-forward and re-
wind times for a C-90 cassette measured
113 and 108 seconds; a C-60 took 76 and 74
seconds, respectively, which is somewhat
faster than average.

® Comment. |t is clear from our measure-
ments that the Teac Z-6000 can faithfully
record and play back any program source-

including dbx-encoded discs and Compact
Discs—that an audiophile is likely to pre-
sent it with. As long as we kept the record
level from going into the red, there was no
diminution of treble response, and we failed
to detect any misbehavior (**breathing™) by

the dbx noise-reduction system. Dolby-B
does not sufficiently eliminate hiss for the
most critical applications. Dolby-C is essen-
tially perfect in this respect, but on the Z-
6000 we appreciated the dbx system even
more. On prerecorded Dolby-B-encoded
tapes we did detect a very mild dulling of
treble sheen in comparison with our refer-
ence deck, but a very slight turn of the tre-
ble control was sufficient to restore it.
Perhaps as important, the Z-6000’s solid
construction gives promise of a long useful
life, and the deck is extremely easy to oper-
ate. The separate left and right record-bal-
ance controls and the playback controls
were a little awkward 1o use, though the
master record control was sensuously
smooth. The light bulbs in the cassette well
generate some heat, and cassettes that have
Just been played come out of the well slight-
ly warm to the touch, but this is certainly
not likely to cause any difficulty. The motor
system is exceptionally quiet, even in fast-
winding modes, and the panel layout is ele-
gant not only in style but in fecl. [n sum, the
Teac Z-6000 is one of the very finest cas-
sette decks it has been our pleasure to test,
and we can recommend it to the serious au-
diophile without reservation.
-Craig Stark

Circle 140 on reader service card

Acoustic Research AR8B Speaker System

HE two-way ARS8B is the smallest and

least expensive speaker system in the
current Acoustic Research line. Like all AR
speakers, it is an acoustic-suspension model,
and it has a newly designed 6-inch woofer
that crosses over at 2,000 Hz to a 1VYa-inch
“liquid cooled™ cone tweeter. (The tweeter

presumably uses ferrofluid or a similar ma-
terial to damp and cool its voice coil.) The
crossover network has been simplified and
its cost reduced by designing each driver to
have a natural rolloff outside its operating
frequency range. As a result, only a capaci-
tor is needed to protect the tweeter against

damage from powerful low-frequency sig-
nals. The effective crossover slopes are 12
dB per octave for the woofer and 18 dB per
octave for the tweeter.

The drivers of the AREB are vertically
aligned in a cabinet measuring 14% inches
high, 912 inches wide, and 6 inches deep
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from TDK.

You, the audiophile, are the toughest
critic we know when it comes to sound
performance. You re very selective in
deciding the perfect equipment for
vour recording and listening needs.

And you're just as selective in
choosing your recording tape. TDK
knows that. So we ceveloped a line of
high performance audio cassettes
that meet your critical requirements.

We call it the TDK Professional

teference Series.

®©1982 TDK Electronics Corp

Position

You're probably using TDK
SA-X high bias cassettes now be-
cause of their superior performance
characteristics. In addition, TDK has
developed normal bias AD-X which
uses TDK's famous Avilyn particle
formulation and delivers a wider
-dynamic range with far less distor-
tion than ever before. Plus, TDK’s
unique metal bias MA-R cassette
which features high-energy perform-
ance in a one-of-a-kind unibody
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The TDK Professional Reference
Series...iz"ll sound imprzssive to your
ears. So share the pleasure with your
friends. they'll appreciateit.
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(it can also be installed horizontally). The
enclosure is finished in walnut-grain vinyl
veneer, and its rounded front edges mini-
mize the boxiness of its shape. The system
weighs 10%2 pounds. The dark-brown cloth
grille is rctained by plastic snaps, and
spring-loaded input connectors in the rear
of the speaker accept the stripped ends of
speaker wires.

The specifications of the AR8B include a
sensitivity of 88 dB sound-pressure level
(SPL) at | meter with a 2.83-volt input (1
watt into the speaker’s nominal 8-ohm im-
pedance) and a system frequency response
with half-power (—3-dB) points of 74 and
22,000 Hz. The AR8B has no external fre-
quency-balance or level controls. It is rec-
ommended for use with amplifiers deliver-
ing between 10 and 75 watts per channel.
The AR8B is packaged and sold in pairs.
Price: $179.98 per pair.

® Laboratory Measurements. Both our
room-response and anechoic (FFT) fre-
quency-response measurcments  of the
ARBS8B showed a slightly depressed output
between 4,000 and 15,000 Hz relative to the
midrange response. The close-miked woofer
response, however, was quite flat, with a
maximum output at about 150 Hz; the out-
put fellto —3dB at 1,150and 95 Hz, and it
continued downward at 12 dB per octave
below the latter frequency. The spliced
composite frequency-response curve was
flat within + 1.5 dB from 100 10 4,000 Hz,
down by as much as 4 or 5 dB between
4,000 and 15,000 Hz, and up 4 dB at 20,000
Hz (relative to the 1,000-Hz level). The
overall response variation between 85 and
20,000 Hz was only =4 dB. The anechoic

axial response as measured with our 1QS
FFT-analysis system was generally very
similar, except that the analyzer's internal
filter attenuated the response somecwhat
above 17,000 Hz. The tweeter dispersion
was very good up to 10,000 Hz, but in the
upper part of the next higher octave the re-
sponse at a 45-degree horizontal angle to
the speaker axis was down by as much as 12
to 15 dB.

The phase response of the AR8B was very
linear with frequency, resulting in a group
delay that varied only about +0.2 milli-
second from 1,000 to 20,000 Hz. The sys-
tem impedance was between 5 and 8 ohms
over almost the entire audio range, reaching
a maximum of 16 ohms at the system’s bass
resonance frequency of 100 Hz. The meas-
ured sensitivity was higher than rated, with
2.83 volts of input producing a 92.5-dB SPL
at | meter on the spcaker axis. The woofer
distortion with a 1-watt input was low, in-
creasing smoothly from 0.6 per cent at 100
Hz to 2.8 per cent at 60 Hz. With 10 watts
input, the distortion rose from 2.8 per cent
at 100 Hz to 15 per cent at 60 Hz.

@® Comment. Our measurements showed
that, within the inherent limitations of its
6-inch woofer diameter and compact overall
dimensions, the AR8B is a remarkably good
sound reproducer. This was completely con-
firmed by listening tests. Placed against the
wall about 9 feet apart and 28 inches above
the floor, our sample pair of AR8B's filled
the room with a sound that totally belied
their size and price. Obviously, they cannot
play as loudly as many larger speakers or
shake the room with their bass output. On
the other hand, the natural rolloff of the

ARB8B'’s low-bass output prevents it from
generating a lot of audible “pseudo bass™
(which is really distortion). We never felt
the need to push the speakers to unrcason-
ably high volume levels, perhaps because
their sound was so well balanced.

Although it is hardly reasonable, we
could not resist making an A/B comparison
between the AR8B system and our refer-
ence speakers, which cost about fifteen
times as much. Strange as it might seem,
the similarities between their tonal charac-
teristics far outweighed the differences.
This is not to suggest that they are in any
way equivalent speakers but only that a flat,
reasonably well-dispersed output from 100
to 10,000 Hz is a key to good high-fidelity
reproduction, and these two very different
systems share that property. Once you have
met that basic requirement, it is the refine-
ments-—such as extended response at both
ends of the frequency spectrum, higher
power-handling ability, and different dis-
persion patterns—that distinguish most
speakers from each other and arc responsi-
ble for much of the price differences be-
tween them.

It is not really surprising that AR has
made another good speaker—the company
has been doing that for nearly thirty years.
Nevertheless, the small size and low price of
the AR8B make it a very attractive choice
for budget-priced systems and installations
where space is limited. This speaker proves
that there is no need to sacrifice good sound
because you don’t have a mansion-sized
music room or a $10,000 stereo budget.

Julian D. Hirsch

Circle 141 on reader service card

dbx 4BX Dynamic-Range Expander
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HE dbx Model 4BX three-band dy-
T namic-range expander features an “im-
pact restoration’ circuit and a wireless (in-
frared) remote control that duplicates all of
its expansion controls and most of the front-
panel function switches. The 4BX is nor-
mally connected to the tape input and out-
put jacks of the system amplifier, and it du-
plicates their functions on its rear apron. It
also has front-panel controls to expand a
signal either before it is recorded or after it

is played back by a tape deck connected to
its jacks.

A dynamic expander is essentially a vari-
able-gain amplifier whose amplification is
proportional to and controlled by the ampli-
tude of the incoming signal. Since virtually
every recorded or broadcast signal has un-
dergone some compression (quieting the
loud parts while making the quiet parts
louder), a well-designed expander can help
restore a more natural and open quality to

the reproduced sound. But since there is no
way for the listener to know what compres-
sion characteristic was used, an expander
must be adjusted by ear for the most pleas-
ing results.

A single-band expander, in which the
gain varies uniformly for all frequencies in
accordance with the total signal level, often
creates audible side effects. A strong bass
signal, for instance, can unnaturally vary
the levels of higher-frequency signals, and
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FrA /AN ccm!At_ BYNTHESIZED TUNER

F-90

THE DIGITAL,
DIRECT DECODER.
TECHNOLOGY SO
ADVANCED EVEN A
HUMAN BEING
CAN HEAR
THE DIFFERENCE.

Most highly-touted, so-called technological
breakthroughs are actually so subtle only a handful
of people in the world can actually discern that
there's a difference.

The rest of us, audiophiles and normal
human beings alike, must be content to subtract
the old specs from the new and assume there really
is an audible difference.

But not with the F-90 tuner. A new tuner
with design technology that High Fidelity says
represents*..a stunning breakthrough in FM tuner
performance thanks to a circuit it (Pioneer) calls a
Digital Direct Decoder..”

Not only are the new F-90's specs remark-
ably superior to the naked eye, its sound quality
and reception capabilities are unmistakably better
to the naked ear.

Coupled with its companion amplifier, the
A-90, you have a system

new technology invented by Pioneer engineers. The
Digital Direct Decoder is an unconventional circuit
that uses a 126 MHz pulse train and a pure 38
KHz sine wave, thereby eliminating the need for a
conventional noise filter (which creates distortion,
harmonics, and limits frequency response).

Consequently, Total Harmonic Distortion
at 1 KHz has been reduced to 0.0095% (mono)
and 0.02% (stereo), which you'll have to agree is an
exceptional improvement over conventional tuners.

Signal-to-noise ratio is an astonishing
93dB (mono), 86dB (stereo).

Furthermore, alternate channel selectivity
(always a nemesis and rarely exceeding 60dB
before) has been raised significantly to 90dB at
80dBY, eliminating neighboring station “bleed
over” once and for all.

And, whereas the better tuners available
before produced stereo channel separation
numbers no higher than 50dB, the F-90's num-
bers are up 30% to 65dB.

Suffice it to say, you can expect the same
outstanding performance from our new A-90
integrated amplifier.

To begin with, there’s 200 watts per channel
of exceptionally clean power.(0.002% THD,
20-20000 Hz at rated power, both channels
driven, 8 ohms.)

And signal-to-noise ratio is a superior
115dB that combines with the above numbers
to get distortion levels that read at the level
of immeasurability.

The reasons: our new dynamic power
supply, non-switching amp circuits, an FET Buffer
circuit, D.C. Servo circuit, and a new, higher specifi-
cation on even the lowliest components.
Naturally, we recom-

that produces much - = ~F F I mendyouaudition both

cleaner, more musical e p~p the F-90 and A-90 at your

sound.The kind of sound - - = == R ok T earliest convenience.

the musicians and record- = &) ) ;: e “.E] Al Because mere words

ing engineers had inmind =~ = = = === B & /% can't describe a difference

in the first place. Jj ’3 ErR- ' R A so remarkable it can actually
The reason is an - _— @ be heard with your own

exclusive, revolutionary

two ears.

\) PIONEER’
Because the music matters.

1983 Pioneer Electronics (USA) Inc.. PO. Box 1540. Long Beach, CA 90801
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the dynamic-gain variations sometimes
modulate the background noise and create
audible swishing sounds or pumping effects.
In the 4BX, the gain in each of its three
frequency bands (below 150 Hz, from 150
to 6,000 Hz, and above 6,000 Hz) is sepa-
rately determined by the signal level in that
band. Combined with a careful selection of
the operating time constants (which control
the rates at which expansion is applied and
released), the use of multiple bands essen-
tially eliminates the usual audible indica-
tions that an expander is being used.

The dbx 4BX is turned on by a mo-
mentary pressure on its POWER ON/MUTE
button. Initially, the volume setting at turn-
on is —40 dB (nearly off), and nothing will
be heard unless the 4BX’s POWER ON/MUTE
button is pressed again. This increases the
volume to — 15 dB or whatever other level it
was at before the unit was last turned off.
The volume is smoothly adjustable thereaf-
ter by two buttons (identified by arrows),
one to increase and the other to decrease; a
column of red LED’s above these buttons
indicates volume levels from —30 to +10
at 10-dB intervals. After the unit is turned
on, the POWER ON/MUTE button functions as
a muting switch; pressing it alternately
changes the gain between the set listening
level and the —40-dB mute level. There is a
scparate front-panel button for turning the
unit off.

Another pair of up/down buttons controls
the degree of expansion, which ranges from
10 per cent (an output/input slope of 1.1:1)
to SO per cent (1.5:1). The selected setting
is shown by another column of LED’s above
the buttons. Similar controls and indicators
set the TRANSITION LEVEL (at which the ex-
pander gain is 0 dB) and the amount of M-
PACT RESTORATION. The latter feature,
unique to the 4BX, is intended to give an
additional sonic emphasis, by means of ad-
ditional expansion, to sudden level changes.
This extra expansion is independent of the
unit’s normal expansion settings and can be

/_n:ﬂ.b,w
. Now here’s a rather novel FM scanning unit—all you do is say in a loud voice,

‘Bill. can you find some Vivaldi for me, please?’ or ‘Bill, go see if the
Cleveland Orchestra is on the public radio station’. ..."

set as high as 12 dB. The effect diminishes,
at an adjustable rate, to the steady-state ex-
pansion condition.

Three horizontal rows of LED’s monitor
the expansion action in the 4BX’s three fre-
quency bands. The GAIN CHANGE indicators
are red in the upper part of their range and
yellow in the lower part. The red lights
show the amount of increase in gain, to a
maximum of 12 dB, as the signal rises
above the transition level, and the yecllow
lights show decreases in gain, to a maxi-
mum of 20 dB, as the signal level falls below
the transition level. When none of the lights
in a row is glowing, the expansion gain in
that frequency band is unity. A fourth row
of red LED’s shows the effects of the im-
pact-restoration circuit.

The remaining buttons are for source and
tape selection, PRE and POST equalization of
recorded signals, and BYPASS. The last
routes signals around all the expansion eir-
cuits; pressing it lights a red LED and si-
multaneously extinguishes all of the GAIN
CHANGE indicators. Finally, there is a verti-
cal slider control marked DISPLAY that dims
all the LED level indicators, extinguishing
them entirely at its lower limit.

The dbx 4BX is about 18 inches wide,
12Y4 inches deep, and 312 inches high. It is
finished in black with silver panel markings.
The remote control, also black, is about 512
inches long, 2 inches wide, and 1 inch thick;
it is powered by a 9-volt battery. Price:
$799. dbx Inc., 71 Chapel Street, Newton,
Mass., 02195.

@® Laboratory Measurements. We were
able to confirm most of the specifications of
the dbx 4BX. Only the noise leve! (specified
as 90 dB below 1 volt, A-weighted) was
beyond the range of our instruments. We
measured over the full range of the volume
and expansion settings; it was typically
— 78 unweighted and well below our —80-
dB measurement limit with A-weighting.
The amount of expansion was essentially as

o ]

rated in each band and for the impact-resto-
ration circuit. The transition level could be
set well beyond the rated limits of 30 to 300
millivolts in the middle frequency band (we
measured a range of 20 to 1,600 millivolts
at 1,000 Hz).

The 4BX was tested with a standard IHF
load of 10,000 ohms in parallel with a ca-
pacitance of 1,000 picofarads. The 1,000-
Hz output clipped at 7.2 volts, and the har-
monic distortion varied from 0.007 per cent
at 0.1 volt output to 0.08 per cent at S volts
(the rated maximum is 0.15 per cent). The
frequency response at the minimum expan-
sion setting (10 per cent) varied less than
0.5 dB overall from 20 to 20,000 Hz (con-
siderably better than the rated +0.5 dB).
As expansion was increased, the response
varied only slightly up to about 5,000 Hz
(about +2 to 3 dB at SO per cent expan-
sion) but rose at higher frequencies to a pla-
teau of + 5 to + 10 dB, relative to the lower
frequency level, in the octave from 10,000
to 20,000 Hz. The overall level also in-
creased by as much as 10 dB at maximum
expansion. The high-frequency transition
level is adjustable with a rear-panel control
in order to vary the balance between the
very high frequencies and the rest of the
spectrum. We used the factory setting for
our measurements and listening.

To determine the degree of isolation of
the three operating bands of the 4BX, we
measured the output-vs.-input characteris-
tic at 100 Hz, using maximum expansion,
over a 70-dB input range. At each input
level we also measured the output-level
changes at 3,000 and 10,000 Hz. In the
maximum signal condition (0 dB), all the
red lights were on in the low-frequency dis-
play, indicating a full 12-dB expansion of
the 100-Hz signal. From the maximum
down to —30 dB (the transition level), the
expansion slope was approximately the indi-
cated 1.5. Below —30 dB the slope was 1.0
(a linear transfer characteristic). Neither of
the high-frequency signals changed by
more than a decibel or so over the full meas-
urement range, which encompassed a
change of about 80 dB in the 100-Hz output
signal.

The expansion time constant was checked
with a 1,000-Hz tone-burst signal. The out-
put burst reached its full amplitude in about
4 milliseconds at the maximum 1.5:1 expan-
sion. Switching in the impact-restoration
circuit initially gave about 12.7 dB addi-
tional expansion, which was maintained for
about 100 milliseconds and then dropped
back to its steady-state value over a period
of about 0.8 second (the rate of this decay
can be adjusted on the rear of the unit).

® Comment. Measurements of a dynamic
signal processor can verify the manufactur-
er’s statements concerning its operation pa-
rameters but tell us little about its subjec-
tive listening effects. To determine this we
must use the device in listening tests. We
have used a number of dynamic expanders
over the years, most of them single-band
units. Their overall success in achieving a
worthwhile degree of expansion without ob-
vious and undesirable side effects has varied
widely, depending largely on the skill with
which the designers selected the operating

(Continued on page 36)
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The goal in designing the Mercury Topaz was simple: When
the driver takes the wheel and touches the accelerator, the car
should respond. Instantly.

The way Topaz accomplishes this is by integrating a remark-
able combination of driving and handling tools in a 5-passenger
car. Power brakes, front-wheel drive for traction and rack-
and-pinion steering for precise control are all standard.

Its new 2300 HSC engine utilizes High Swirl
Combustion technology for smooth, responsive power,
particularly in stop-and-go situations. The engine
is linked to an on-board EEC IV computer that’s
capable of processing 1,000,000 engine com-
mands per second for smooth operation.

The handling is enhanced by a fully
independent suspension system with
front and rear MacPherson struts which
help isolate shock from the driver,
while still giving a superb feel of
the road.

The result of all this is a car that
responds precisely to hills, curves and
straightaways because It responds pre- )
cisely to its driver. B -

Experience it for yourself. Call us ~ —
toll-free at 1-800-MERCFAX for the
name of your nearest Lincoln-Mercury _ .
Dealer and a copy of the 1984 Topaz L -
catalog.

The 1984 Mercury Topaz. A car as
advanced as those who will own it.

INSTEAD OF DWELLING ON
HOW YOU'LL RESPOND TO IT,

LET’S DISCUSS HOW
ITRESPONDS T0 YOU.

Get it together—buckle up.




1984 MERCURY TOPAZ

LINCOLN-MERCURY DIVISION -
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thresholds and time constants. At best,
some of these devices were quite good, but
usually it was necessary to use relatively lit-
tle expansion (1.2 or 1.3 at most) to retain a
natural quality in the music.

Despite its seeming complexity, the 4BX
proved to be very simple to use and adjust.
The three-band design seems to be about
optimum for minimizing audible hints of
expansion; we never detected any pumping
or noise modulation even at a full 1.5 expan-
sion. The LED indicators provide a graphic
and convincing display of the expander’s
operation at all times (and our measure-
ments confirmed that their indications are
valid), yet we were never audibly reminded
that expansion was being applied. You
might ask, why bother with expansion if you
cannot hear it? To answer that question,
simply press the 4BX’s BYPASS button. As
with virtually every other worthwhile sig-
nal-processing system (time delay, image
restoration, etc.), if an expander’s audible
effect is blatantly obvious in use, then its
degree of processing is excessive. Yet the
difference in listening pleasure between us-

ing it and nor using it should be obvious
and with the 4BX it certainly is. When the
4BX is properly adjusted, switching it out
presents an immediate and unmistakable
loss in musical naturalness.

The impact-restoration system of the
4BX also sets it apart from any of the other
expanders we have used. Only rarely did we
find even its maximum setting to be exces-
sive, and it did add more “life”” 10 most pro-
gram material. In common with other ex-
panders, the 4BX is at its best when used in
moderation, but it is much more forgiving
than most when used to its fullest. Like oth-
er expanders, the 4BX is cffective both for
reducing background noise at low program
levels and for increasing peak levels.

Although in most respects the 4BX is
easy 10 use in a music system, there is one
annoying aspect of its design. Because the
unit “forgets” all previous control settings
whenever its power input is completely dis-
connected, it should not be powered from
the switched *“‘convenience™ outlets on a
preamplifier. integrated amplifier, or re-
ceiver. The complete and wetl-written man-

ual explains the reason for this restriction
sudden level changes of 30 dB or more
could be encountered with certain control
settings if the expander were turned on and
off by a switched outlet. One can, of course.
simply use an unswitched outlet or connect
the unit separately to a wall outlet, leaving
it “powered™ at all times and activating or
de-activating its functions with the front-
panel POWER ON/MUTE and OFF buttons.
The dbx 4BX is the most sophisticated
dynamic expander for home music systems
that we have used. It is also, by a comfort-
able margin, the best—and the most expen-
sive. Clearly, it is not for everyone, since
many users with modest systems would be
better advised to invest the same money in
better speakers or other components. But
for those who already have top-quality com-
ponents and who have no prejudice against
manipulating a program’s dynamics, the
4BX could be an ideal choice for making
one more step toward sonic perfection.
Julian D. Hirsch

Circle 142 on reader service card

Koss K/20
Headphones

THE Koss K /20 is a lightweight, non-seal-
ing stereo headphone that provides ex-
ceptional sound quality at a budget price.
Each earpiece contains a 1VY4-inch dynamic
(moving-coil) driver with a low-mass PVC
diaphragm. The drivers are covered by thin,
replaceable (and washable) foam ear cush-
ions, and they can be repositioned on the
curved single-piece plastic headband for a
comfortable fit. Lightweight connecting
wires from each carpiece form a Y with the
8-foot cord, which has a standard 's-inch
sterco phone plug. The headphones weigh
only 2Y2 ounces without the cord, 4V
ounces with it.

The Koss K /20 phones have a rated sen-
sitivity of 100 dB sound-pressure level
(SPL) when driven by 0.8 volt of pink noise
spanning 200 to 20,000 Hz. With a 100-dB

SPL at 1,000 Hz, the total harmonic distor-
tion is rated at less than 1 per cent. The
headphones’ rated impedance (essentially
resistive) is 110 ohms, and their frequency
response is given as 18 10 20,000 Hz (no tol-
erance stated). Price: $19.95. Koss Corp..
4129 North Port Washington Avenue, Mil-
waukee, Wis. 53212.

@® Laboratory Measurements. Measured
using our standard headphone test coupler,
the Koss K/20 had a wide, smooth frequen-
cy response that was superior to many far
more expensive headphones we have meas-
ured. There was a broad mid-bass emphasis
centered between 150 and 200 Hz. The re-
sponse fell off at about 6 dB per octave be-
low 150 Hz and above 200 Hz, reaching a
plateau in the 500- to 2,000-Hz range.

Above that platcau there were the usual re-
sponse irrcgularities typical of headphone-
coupler measurements (though they were
much less prominent than usual). The out-
put remained strong up to 15,000 Hz and
fell off rapidly above that frequency. Cou-
pler measurements are inaccurate and un-
reliable at such high frequencies, but the
K/20’s overall measured response of +9,

-4 dB from 38 to 15,000 Hz attests to its
fine performance.

With a I-volt drive signal, the 1,000-Hz
SPL was a loud 104 dB (and an ear-rattling
113dB at 150 Hz). The 1,000-Hz harmonic
distortion was only 0.5 per cent at this level.
The measured impedance was between 120
and 140 ohms from 20 10 9,000 Hz, rising
smoothly to 190 ohms at 20,000 Hz.

(Continued on page 38)
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3 Heads (Ferrite Play. Sendust Rec), 3 Motors, Direct Drive Capstan Motor, Dual Capstan, dbx, Dolby B & C NR, dbx Disc Position, Manual & Referance Bias/
Leved /EQ Catibration, Digital Real Time Tape Counter, 30-dot FL Bar Graph Meter, Monitor Sync, Auto Tape Select, Block Repeat (Memory Rep 3at), Auto Locator,
Mamory Stop/Play, Computomatic Program System, Power Assisted Eject Door, Pitch Control, Auto Spacer, Resonance Free DiecastChassis, Remote Control.

Teac hates noise. So we've quietly gone about our business of stamping it out.

Our new Z-6000 cassette deck has not one noise recuction circuit, but
four. Both Dolby” B and Dolby C NR, plus the added benefits of dox™and dbx
disc. Features usually found only on professional equipment, now standard with
Teac. So your Z-6000 will never meet a tape it doesn't like.

You can make a tape that will play on any other machine. And you can
play anyone else’s tape on yours. Without a lot of hiss and distortion to get in
the way.

At Teac we have a passion for reproducing music precisely the way it was
originally intended. One noise reduction system probably would have beer
enough, but we wouldn't hear of it.

For your nearest Teac Dealer call us direct at (213) 726-0303.

TEAQC. MADEINJAPAN BY FANATICS

COPYRIGH 1983 TEAC CORPORATION OF AMERICA. 7733 TELEGRAPH ROAD, MOMTEBELLO, CA 20640
‘DOLBY" 1S A REGISTERED TRADEMARK OF DOLBY LABORATORIES, INC. **dbx” 1S A TRADEMARK O dbx, INC
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® Comment. We knew from first hearing
the Koss K/20, even before making any
measurements, that it was a true high-fidel-
ity headphone having a smooth, wide, and
peak-free response with no obvious distor-
tions or other irritating qualities. This is a
sensitive phone that should be adaptable for
use with the popular personal stereo tape

players and radios, as well as in convention-
al home systems. The K/20’s light weight
lets it be worn for extended periods without
discomfort. Like any supra-aural head-
phone, the K/20 does not muffle ambient
sounds to any great extent, and its own
acoustic output may be audible a few feet
away if it is played at high volume. This

small disadvantage is more than offset by
these headphones’ wearing comfort and
high-quality sound, which are typical of su-
pra-aural phones at their best. And the ad-
vantages come at an impressively low
price. —Julian D. Hirsch

Circle 143 on reader service card

Sherwood ST-905

Turntable

HERWOOD'S ST-905 is a fully automatic
S record player with a two-speed, quartz-
locked direct-drive turntable and a servo-
driven linear-tracking (tangential) tone
arm that takes a P-mount plug-in cartridge.
All the operating controls are on the front of
the turntable base so that they are accessi-
ble with the plastic dust cover lowered.

The full-size cast-aluminum platter (2Va
pounds with its rubber mat) is turned at
3313 or 45 rpm by a frequency-generator-
controlled direct-drive motor. Stroboscope
dots cast into the underside of the platter
and illuminated from below are visible
through a window on the front of the base;
they show a stationary pattern when the
turntable is rotating exactly at the selected
speed.

The straight, low-mass tone arm is
mounted on a carriage that is moved along a
rail by its own d.c. servomotor. The arm is
also horizontally pivoted and free to move
through a small angle in the plane of the
record surface. Slight deviations from per-
fect tangency to the groove cause an inter-
ruption between an infrared light source
and its sensors. This sends a corrective sig-
nal to the servomotor, which moves the arm
s0 as to reduce the error. The arm servo can
operate in either direction, permitting it to

follow eccentric records. The arm is stati-
cally balanced by a counterweight that is
factory set for thz standardized 6-gram
weight of a P-mount cartridge.

All the operatiors of the Sherwood ST-
905 are controlled by pushbuttons for the
thumbwheel-vernier pitch control. Pressing
the QUARTZ button engages a quartz-lock
circuit that maintains the turntable speed at
exactly 333 or 45 rpm. Releasing the but-
ton allows the speed to be adjusted over a
nominal =+ 4 per cent range with the vernier
wheel. Momentary-contact buttons, with
lights to identify their settings, select turn-
table speed and record-size indexing for 7-
or 12-inch discs. Setting record size auto-
matically sets the speed to either 45 rpm
(7-inch) or 33V3 rpm (12-inch), but the
speed can be changed after the turntable
starts to accommodate 12-inch 45's or 7-
inch 33's.

The turntable’s servo-driven tone arm
cannot be moved manually, so two pushbut-
tons (labeled with horizontal arrowheads)
are provided to move the arm in either di-
rection through its motor system. Pressing
either of these buttons lifts the pickup from
the record. A light pressure causes the arm
to move slowly; increasing the pressure
causes it to move faster. When the desired

arm position is reached, the cue button (la-
beled with vertical arrowheads) must be
touched to lower it. At any time during
play, the cue button can be used to raise or
lower the pickup. The REPEAT button causes
a record to be replayed indefinitely until it
is pressed again. Finally, the START/REJECT
button initiates the automatic operating cy-
cles of the ST-905. One touch starts the mo-
tor, indexes the arm to the lead-in groove,
and lowers it to play the record. A second
touch raises the pickup, returns it to its rest,
and shuts off the motor. (This sequence oc-
curs automatically at the end of a record
side even during manual operation.)

The Sherwood ST-905 has a silver-
colored plastic base and a clear plastic dust
cover. It measures about 15 inches wide,
13% inches deep, and 412 inches high, and
it weighs 17%8 pounds. Price: $249.95. Sher-
wood, 17107 Kingsview Avenue, Carson,
Calif. 90746.

® Laboratory Measurements. For our
tests, we plugged a high-quality P-mount
cartridge into the arm of the ST-905. It was
not possible to measure the vertical tracking
force since the arm will not descend on a
stationary turntable, but the cartridge oper-
ated properly throughout our use of the
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player. The operating speeds were exact
when we used the quartz lock and could be
varied over a range of about +10 to —7.5
per cent using the vernier control. The
weighted-rms flutter was 0.08 per cent, the
weighted-peak flutter +0.13 per cent; the
flutter spectrum was confined to the range
below 10 Hz. The unweighted rumble was a
low —37 dB: with ARLL weighting the
rumble was —60 dB, most of it occurring
between 8 and 16 Hz.

The tone arm and cartridge resonated at
about 11 Hz, and their combined effective
mass was 11.5 grams. Subtracting the 6-
gram weight of the cartridge showed that
the arm mass was a very low 5.5 grams (this
is one of the major advantages of most lin-
ear-tracking tone arms). The ST-905 was
excellent at tracking warped records, the
most direct benefit of a low-mass arm sys-
tem. The rubber mounting feet isolated the
turntable from conducted vibration quite
well, with transmission through the base
largely in the 25- to 50-Hz range.

The automatic-cycle times of the ST-905
were considerably shorter than those of
most record players we have tested. The sty-
lus reached the lead-in groove only 4.5 sec-
onds after the START/REJECT button was
pressed, and about the same time was re-
quired for the motor to shut off after the
pickup reached the locked groove at the end
of the record. Pressing the button again
while the arm was closer to the outer edge
of the record reduced the shut-off time to as
little as 2 seconds. The manual slewing
rates, using the two horizontal-cueing but-
tons, were about 5.5 seconds per inch in the
slow mode and 1.1 seconds per inch in the
fast mode.

The cueing system worked very rapidly
(less than 0.5 second for either lifting or
lowering the arm), but the arm shifted out-
ward slightly each time it was raised, caus-
ing about 7 seconds of the record to be re-
peated in each up/down cueing cycle.

® Comment. The record-playing perform-
ance of the Sherwood ST-905 was excellent.
Once a record is placed on the turntable and
the cover is lowered, there is no need to
raise the cover except to change records.
The control operations are easy and free of
quirks (unless one requires absolutely exact
up/down arm motion during cueing). Al-
though its control buttons require very little
pressure, the ST-905 is so light in overall
weight that on a slippery surface it tends to
slide backward when some of the controls
are operated. If necessary one can restrain
the unit’s base with one or more fingers
while pressing the c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>