-»

L

.' SEPTEMBER 1985-$1.95

StereoRevié

' HOW TO BUY

SPEAKERS

MISSION 707
TECHNICS SB-R100
KEF 104.2

SANSUI S-X1130
RECEIVER

HARMAN KARDON
VCD1000
VHS HI-FI VCR

NEW PRODUCTS
FROM THE
CONSUMER
ELECTRONICS
SHOW

2220y A ITIIASINOT
4D HI3IINNG #0T%

J0#60 NYUNUHONE 0TIAYa N
98NBf 1+9 S60Qr0TE HJ8 26t
o ' 2220k 11910~9*¥m&muvm**m**2§:
27100 062?6| "




oWel, you
) ® to see how good our
es.really are.

NEW SIGNAL TRACKER COMPONENT TV

Backed by Hitachi's incomparable 10/2/1 fimited war-
ranty, this state-of-the-art 20" dlagonal flat square tube
receiver/monitor integrates all your home entertain-

ment functions. VCR, VideoDisc Player, stereo system,
video games, home computer and total TV reception.
Enjoy more on-screen picture and less distortion.

And only Hitachi has Signal Tracker control, our most
advanced color control system ever. With the handy
wireless remote control and wood cabinetry you get ease

NEW COMPACT DIGITAL AUDIO DISC PLAYER of operation, great sound and quality good looks.
Simulated TV picture.

Only Hitachi, a world leader in advanced audio technology, offers
Laser Life — a two year limited parts warranty for long term
protection. Yours with the DA-600. With a three-spot laser pick-up
servo system; wireless remote control that reads, selects,
repeats, skips and scans; memory programming for up to 15
selections; slim-line, front load design.

NEW § + 2 HEAD HI-FI VCR

With Adjustomatic, a limited warranty superior to indus-
try standards, the exceptional VT-89A VCR from

Hitachi has brought hi-fi technology to video sound.
Sound finer than any turntable or conventional tape
deck. .. far superior to ordinary VCRs, It's sound you have
to see to believe. Five video heads, two audio heads,
cable ready, with a computer brain that guides you
through every program function. Each step is displayed
on your TV screen.

I . 401 W. Artesia Blvd., Compton, CA 90220. (213) 537-8383



ULLETIN

by Christie Barter and Goz'don SeH

UK. DUBBING-DECK BAN?

A judgment by the British High
Court that cassette dubbing decks
encourage consumers to make
copies of copyrighted prerecorded
tapes has led the United King-
dom’s record industry to seek a
ban on the machines. The BPI
(British Phonographic Industry)
is trying to get manufacturers to
withdraw them from the market
or at least to modify them so they
will not copy any tape that has
had the erasure-prevention lugs
removed.

MOBILE MUSIC

Philips Records is celebrating
the one hundredth anniversary of
the automobile this year by intro-
ducing “On Tour,” a series of audio
cassettes “designed specifically for
in-car use.” Drawn from the Phil-
ips classical catalog and recorded
on chromium-dioxide tape, the se-
ries includes eighteen cassettes,
each offering up to ninety-two
minutes of playing time. Most of
them are programmed with the
works of a single composer—from
Bach and Mozart to Tchaikovsky
and Grieg—in performances by
the label’s leading artists. Each
bears a suggested list price of only
$6.98.

Time-Life Music, on the other
hangd, is currently on the move
with “The Portable Mozart Collec-
tion.” Included on sixteen
chrome-tape cassettes are some of
the composer’s most popular
works—symphonies, concertos,
chamber music, and vocal mu-
sic—all performed by top interna-
tional artists. The set comes in a
specially designed carrying case
along with a portable stereo cas-
sette player and a 244-page book
entitled Mozart: The Man, The
Musician by Arthur Hutchings.
The total cost is $175 plus ship-
ping and handling. To order call
1-800-621-8200 (in Ilinois 1-

800-972-8302). For further infor-
mation call 1-212-355-0011.

LONGER-RANGE FM STEREO

A system that will allow noise-
free FM stereo reception out to a
range equaling mono has been in-
vented by engineers at the CBS
Technology Center and NAB (Na-
tional Association of Broadcast-
ers). FMX, as the system is called,
compresses the audio on the 38-
kHz L — R subcarrier and shifts
its phase by 90 degrees to ksep it
from interfering with convention-
al stereo detectors. FMX-equipped
tuners will detect and expand the
subcarrier so that the noise is 23
dB below current FM stereo levels.
In test transmissions CBS was
able to achieve a three- to fourfold
increase in stereo coverage. Ac-
cording to Emil Torick of CBS,
FMX integrated circuits would
add no more than a few dollars to
the cost of a radio; the broadcast
equipment would also be relative-
ly inexpensive.

MORE HANDEL

Just as we were putting the fin-
ishing touches on Stoddard Lin-
coln’s Handel discography (“Basic
Handel,” page 146), the three
PolyGram Classics companies an-
nounced several rereleases and
new recordings, some of which
will be reviewed in future issues.
They include, from Deutsche
Grammophon, reissues of the
opera Giulio Cesare and the orato-
rios Messiah and Samson, all con-
ducted by Karl Richter, along with
Israel in EQypt, Saul, and Judas
Maccabaeus conducted by Sir
Charles Mackerras; from Philips a
new Solomon conducted by John
Eliot Gardiner and a new Messiah
by Colin Davis; and from London
yet another Messiah, this one re-
corded in Chicago, Sir Georg Solti
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TECH NOTES

The NAB (National Association
of Broadcasters) is actively pro-
moting an overall improvement of
AM sound quality, encouraging
radio stations to add AM stereo
service, and working with radio
manufacturers to improve the
quality and fidelity of AM receiv-

.. Denon has added Dolby HX

Professional headroom-extension
circuitry to its top-of-the-line cas-
sette decks.... ADS has upgraded
the drivers in its L Series speak-
ers, resulting in a small but sig-
nificant change in the sound qual-
ity.... Boston Acoustics is putting
new drivers in its A40 and A70
speakers; the new versions can be
identified by a “Series II” designa-
tion. ... TDK has improved the
tape formula and cassette shell of
its AD and D cassette tapes....
Monster Cable has introduced vid-
€0 interconnect cables. ... The
soundtrack of Girls Just Want to
Have Fun was recorded using the
Barcus-Berry Electronics (BBE)
signal-processing system. ... Blau-
punkt’'s ARI traffic-reporting sys-
tem 1s now on line with two Dal-
las/F't. Worth stations. ... Grundig,
a well-known name in Buropean
slectronics, is planning to become
a more significant factor in the
U.S. car-stereo market, as well as
in home audio and video.

CD JUKEBOX

The Seeburg Phonograph Corpo-
ration, one of the country’s lead-
ing jukebox manufacturers, has
announced that it expects to be-
gin marketing a coin-operated CD
player early next year. The player,
which will hold between sixty and
a hundred album-length CD’s, is
being designed so that a paying
customer can punch up one or
more individual tracks. Seeburg
also expects that record compa-

nies will begin to make special
compilations for the new
J\ box, especially for promo-

tional purposes.
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Radio Shack’s New In-Dash AM/FM Stereo Cassette
With Auto-Reverse and Digital-Electronic Tuning

Twelve watts per channel let you cruise down the highway listening to crisp, vibrant music—
not road noise. And with auto-reverse, you can listen to both tape sides automatically.

\ Quartz-locked tuning assures precise, drift-free reception whether you tune manually or

\\ use seek to lock in the next available station. Memory presets let you store six AM
SN and six FM stations for instant recall. LCD display shows frequencies tuned, time

%. A 6‘\\ and mode. You also get a full array of controls including bass, treble, front/rear
. 60’% % \\ fader to balance 4-speaker systems and Metal-CrO,/Normal tape selector.
KN 46% o N There’s even automatic key-off tape release to help prevent damage to
%, \\ o@o, e 6\\ tapes. Includes speaker cable and everything you need for installa-
o N %y Ay \ tion. Compact “DIN-C” size fits in dash of most cars. Step up to
RN \\ o’\—:’f’lp\\ high power for just $199.95. Bring your Radio Shack/CitiLine
o \\ “a ’00\ card. Ask for #12-1915

? N N 5 \9\\

%, C

AR \\\\ KON Radie fhaek

A DIVISION OF TANDY CORPORATION

\ \‘\ b “n \\
\ = o )* e Prices apply at participating Radio Shack stores and dealers.

CitiLine is an open-ended credit plan from Citibank.
My Payment may vary depending on balance.
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Lab and road tests of the Sherwood CRD-301 receiver/tape
player by Julian Hirsch and Christopher Greenleaf

HIRSCH-HOUCK LABS EQUIPMENT TEST REPORTS
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How TO BUy SPEAKERS

Tips for making difficult buying decisions by Larry Klein
MUSIC TO JUDGE SPEAKERS BY
Recordings for effective auditions by David Ranada

THE SEARCH FOR THE PERFECT LOUDSPEAKER
For over a hundred years, scientists have been coming up
with exotic ways of reproducing sound by Daniel Sweeney

CES SHOW STOPPERS
Promising new products from the Summer Consumer
Electronics Show by Gordon Sell and William Burton

LOUDNESS COMPENSATION
A loudness control compensates for the way your ears react
when you turn down the volume by Larry Klein

MUSIC

BASiC HANDEL
A record buyer’s guide to the music of George Frideric
Handel by Stoddard Lincoln

BEST RECORDINGS OF THE MONTH
Shostakovich’s Piano Concerto No. 1 and Chamber
Symphony, Bob Dylan, Monteverdi’s L Orfeo, and Sting

RECORD MAKERS
The latest from Marianne Faithfull, Steve Reich, Larry
Rivers, Alban Berg, Richard Thompson, and more
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BARNABY HALL

SPEAKING MY PIECE

by William Livingstone

Contemplating the bust of Bach

Bad Words

TEVE SIMELS'S article “Rock

Gender Benders,” which ap-

peared in our April issue,

contained a few words that
offended some of our readers. Sev-
eral of them actually wrote in to
cancel their subscriptions.

One man wrote to say that his
subscription was running out, and
he had decided not to renew. Al-
though he too was offended by the
bad words in Simels’s article, his
reason for giving up STEREO RE-
VIEW was not linguistic, but philo-
sophical. He said he could no longer
condone this magazine’s policy of
treating various kinds of music as
being of equal value only different.

To keep that reader happy—and
subscribing—we would have to take
the stand that classical music is
“better” than rock. Well, we’ve nev-
er been willing to do that. We have
not hesitated to make judgments on
the quality of any composition or
performance, but we have not rated
classical music as “better” because
it is older, more complex, or more
learned. Nor have we rated popular
music as “‘better” because it is more
accessible, more democratic, or
more successful in record sales.

If we can be said to have a
musical mission, it is to help our
readers expand their tastes by en-
couraging them to listen to the best
available recordings of a wide vari-

ety of music. My own tastes have
continued to grow through reading
the magazine. I used to think Bach’s
greatest masterpieces would be for-
ever beyond me, but Stoddard Lin-
coln’s “Basic Bach” (June) helped
me to open my ears to the Passions
and the Mass in B Minor, which I'm
enjoying during the Bach/Handel
birthday year.

Lincoln’s buyer’s guide to Handel
begins on page 146 of this issue.

I’'m glad Lincoln is not a purist
about the playing of Baroque music
only on authentic instruments. He
wrote that Bach’s harpsichord mu-
sic is equally beautiful and effective
when played on the modern piano,
and he recommended John Wil-
liams’s performance of Bach’s lute
music on a modern guitar.

For purists “transcription” is a
dirty word, which is odd because
the Baroque composers transcribed
so much of their own music so that
it could be played on instruments
other than the ones for which it was
first written. Bach and Handel did
not make arrangements of their mu-
sic for the combination of flute and
accordion, but I think they might
have been amused by Deutsche
Grammophon’s new release “The
Cambridge Buskers Handel Bach.”

In addition to many distinguished
straight performances of the work of
Bach and Handel, Deutsche Gram-
mophon is bringing out another
amusing tribute to these composers
in “Bach/Handel 300,” a selection
of their pieces transcribed for the
synthesizer by Graziano Mandozzi
in the manner of Wendy Carlos’s
“Switched-On Bach.”

Mandozzi is STEREO REVIEW’s
kind of musician in that he is inter-
ested in expanding musical tastes.
In the liner notes to the new album
he addresses synthesizer players and
computer freaks and says, “Since
the ‘classics’ have only taken a few
hesitant steps in the direction of
‘pop,’ it’s up to you to make a start
in the opposite direction and try a
move towards the ‘serious’ stuff.”

This record could be a wonderful
first step toward the serious stuff for
a lot of people. To find out how to
get a free copy, see page 149. I think
Bach and Handel would have loved
this birthday tribute. I'm sure they
would not have thought ‘““synthesiz-
er’” was a bad word. O
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THE TWO SIDES OF THE COMPACT DISC STORY

Both Sides Of Your
Compact Disc
Are Vulnerable To Damage

Compact Discs are a
maijor advance in musical
entertainment technology
...but CD'S are not indestruc-
tible. 1f you want to keep
the distortion-free sound
of your new Compact
Discs, read on.

There's Two Sides To The Problem

The Problem With The "Read Side’
Of The CD:

The laser in your compact disc player
reads the digital information from the
shiny side of the CD...and must “see”
every microscopic “pit” of digital code.
Any dirt, fingerprints or scratches that
come between the laser and the infor-
mation prevents the correct reading of
musical information. Sooner or later, a
build-up of dirt and scratches will take
away from music you hear. A large
scratch may cause “skipping” or prevent
playback entirely.

The Problem With The "Print Side":

While a scratch on the "read” side may
or may not cause immediate problems,

a scratch or bump on the “print” side

is almost certain to cause permanent
damage to a CD. The “printed” or label
side of the Compact Disc is the most
vulnerable to damage. because the print-
ing on the label is the only protection

CIRCLE NO. 60 ON READER SERVICE CARD

for the metalized information layer. And
it's only 30 microns thick...one-third the
thickness of a human hair!

Take a close look at the edge of any
Compact Disc. Even the smallest scratch
or impact on the “print” side will be
scratching into the digital information itself
instead of the plastic protection like the

read” side. Even a small problem here
will cause big problems with your com-
pact disc and may render it worthless
or unplayable.

For dealer information
CALL TOLL FREE 800-223-LAST
(CALIFORNIA 800-222-LAST).

A Guaranteed Compact
Disc Protection System
Soon, you'll see lots of so-called
cleaners and gadgets for CD's but
there’s only one choice if you're
serious about protecting your
Compact Discs: The LAST®
System Formula 6 COMPACT DISC
PROTECTION SYSTEM. It's a com-
plete kit with everything you need
to safely clean and protect your
Compact Discs:

¥

¢ System Formula 6...Scratch
Protective Cleaner And Treatment.
An exclusive formula cleans the “read
side” that the laser sees, and treats the
surface with a special scratch-protective
action that prevents fingerprints and minor
scratches from damaging the delicate
read” side of the Compact Disc surface.
¢ DIGI-LAST® PROTECTIVE SHIELDS
included with every kit provide positive
protection for the vulrierable “print” side
against damaging impacts and scratches
that could easily ruin your Compact Disc
permanently. (Patents applied for, and
sold exclusively by The LAST Factory)

*Easy-to-use Kit includes: Attractive base
for treating CD's and applying shields,
Treatment Applicator, System Formula 6
Scratch-Protective Cleaner and 10
Digi-LAST™ Protective Shields.

Demand the best...ask for the
LAST® System Formula 6 COMPACT
DISC PROTECTION SYSTEM at your
Stereo Dealer and Record Store.

Call TOLL-FREE 800-633-2252 Ext. 899

The LAST® System Formula Series Of Total Entertainment Care

RECORD CARE

©1985 THE LAST FACTORY

STYLUS CARE

COMPACT
DISC CARE

CASSETTE
TAPE CARE

VIDEO CASSETTE
CARE

US. AND FOREIGN PATENTS PENDING
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CD Converts . . .

Daniel Sweeney’s “The Compact
Disc Is Here to Stay” in July was correct
on most counts, but, incredibly, he
failed to mention the most attractive
feature of the new medium. I couldn’t
care less about marketing strategies, re-
tailer preferences, or the digital vs. ana-
log debate. CD's are winners because
they have no ticks, scratches, hiss, pops,
or clicks—by God, you can hear the
music! Add their virtual sonic immuta-
bility 1o the totally silent background,
and you have the reasons I'll never pur-
chase another black vinyl disc.

Max G. RODEL
San Francisco, CA

Hooray! The Compact Disc is here to
stay! The excellent series of articles on
CD’s in STEREO REVIEW's July issue
shows that anything less is less than the
best in audio reproduction. Actually,
the spokesmen Daniel Sweeney talked
to made predictions that are very con-
servative. In Japan, where I was recent-
ly, the selection of CD software is so
enormous that I had difficulty deciding
which version of a certain classical piece
to buy. And with Sony D-5’s (known in

Japan as the D-50) very commonplace
there, and more than thirty-five other
CD player models available, any argu-
ment against the success of the Com-
pact Disc format is implausible.

In any case, Telarc’s CD of Aaron
Copland’s Fanfare for the Common
Man (CD-80078) should convince any
digital doubting Thomases.

RAYMOND CHUANG
Sacramento, CA

... and a Skeptic

In July’s “Best of the Month” review
of the CD version of Riccardo Chailly’s
recording of the Bruckner Seventh, Da-
vid Hall says that in the closing elegy of
the work he heard a sonority and pres-
ence “‘not experienced even in the con-
cert hall.” Does this statement not con-
firm what we “skeptical audiophiles,”
as Mr. Hall refers to critics of the CD
format, have been saying? If sounds are
heard from a recording that cannot be
found in a live musical experience, they
are artificial by definition. In a nutshell,
this artificiality is what we skeptical
audiophiles dislike so much.

CHARLIE SMITH
San Francisco, CA

Road Music

“Who needs car siereo?”

Several million people, apparently,
including me. I am one of those “very
unfortunate” people—as Harlan Spore
called us in his July letter criticizing
STEREO REVIEW for its car stereo cover-
age—who spend more than fifteen min-
utes a day in a car. My job is about a
half hour's drive from my home, and I
enjoy passing the time listening to mu-
sic of my choice. In fact, I enjoy it
enough to have spent several hundred
dollars on my car system (and almost as
much on a system for my four-wheel-
drive truck!).

Apparently Mr. Spore has not spent
much time locked in rush-hour express-
way traffic. A little Mozart can go a long
way toward soothing frazzled nerves. If
you don’t like loud commercials and
announcers bending your ears, car ste-
reo is for you.

THOM DAY
McNabb, IL

Contrary to Harlan Spore, I would
like 10 applaud STEREO REVIEW for all
its fine equipment reviews, road tests,
and special features on car stereo. North

For a demonstration of products from any of the advertisers
listed below, call the STEREO REVIEW TOLL FREE 800
number. You’ll get the name and location of a nearby dealer
who will be happy to let you see and hear the components

CALL OUR TOLL
FREE NUMBER

300 - Buy-It” Program for this issue ends September 22. After that
date you'll have to contact the advertiier directly.

TO EIND OUT WHERE M B s merete s Em R

TO SEE AND HEAR

and ask for the extension of the advertiser whose products

interest you:
Audio Technica U.S., Inc. x890
. 891
Ll Cormim Ve 8%
Concord Systems Inc. x892
Fujitsu Ten x898
2 i 893
PRODUCTS ADVERTISED e =
IN STEREO REVIEW. Nikko Audio x894
Polk Audio x895
Yamaha Int’'l Corp. x897
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Little Rock must be quite a fine home

town, Mr. Spore, if no place farther than

fifteen minutes away from it is worth
driving to.

SK1P TANNEN

Bethel, VT

And the loseris . . .

Where did you get the bow-wows who
chose the winning entries in your Rod-
rigues cartoon caption contest (July)? I
believe in hiring the handicapped, but
judges in a contest like this should have
at least a normal sense of humor. I
thought ALL of the runners-up were
funnier than Thomas Briggle’s winning
entry, and at least five of the twenty I
sent in were better than they are.

Get ready for me in the contest next
January. I'm already thinking up funny
lines and you haven’t even published
the new drawing yet. So you won’t think
I’'m a sore loser, I'm only planning to
give you about two dozen more
chances.

RAYMOND BauM
Hoboken, NJ

My condolences to Messrs, Burkhard,
Bass, Laird, Bernstein, Kraack, Alter,

Sax, Libbey, and Lansdon, as well as
Ms. Bowman. I wasn’t a judge, but 1
think all of their captions for the Rodrn-
gues cartoon were funnier than the one
that won. (My suggestion would have
been, *“Take it for a walk, man!,” but I
forgot to mail it in.)
Better tuck next year!
GEORGE SCHNEIDER
Woodside, NV

It takes only a brief application of
logic to see that the judges’ caption
choice for the Rodrigues cartoon con-
test is 1illogical. Mr. Tweakingham
would not have to discard the entire
system for clipping; replacing the ampli-
fier would be sufficient.

RON KONOPKA
Potsdam, NY

A Fan’s Lament

Despite being a subscriber to STEREO
REVIEW for ten years, I’ve found the
past year’s issues to be the most inter-
esting ever. It seems as if a new-found
sense of humor has gotten loose, and
even the old, predictable how-to articles
have become as interesting as the first
time I read them.

One criticism, though. I only wish
that the professional standards exer-
cised by your technical experts and
writers were demanded of your record-
ing reviewers. Many of your reviews
would be better suited for Circus or
Rolling Stone, where it’s okay to throw
objectivity out the window and let
social and political factors outweigh the
music itseif. I'm tired of critics who’ve
lost touch with what John Q. Public
likes to listen to, no matter how unfash-
ionable.

Finally, whatever became of the idea
of a Rodrigues cartoon collection?

Tim CAWLEY
Davenport, 1A

The Rodrigues cartoon collection is still
seeking a book publisher as enthusiastic
about the idea as we are.

Carla Olsen

Thank you for the mention and pic-
ture of Carla Olson of the Textones in
July’s *“Record Makers.” You forgot to
say, though, that she also did a fine job
of subbing for Tom Petty in the video
for Dwight Twilley’s Girls. And the
Textones are more than “a pretty solid

CIRCLE NO. 20 ON READER SERVICE CARD
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little mainstream rock outfit”’; they’re
one of the best rock-"n’-roll bands in all
of LA
By the way, you can now see the Tex-
tones’ video of the title track of their
“Midnight Mission” album—and, yes,
Carla does sing her lines herself!
DAN WATROUS
Glendora, CA

Botany Lesson

In June’s “Systems” feature, the Au-
dio Pro B2-50 subwoofer is described as
being “under the fern in the lower right
photo.” I'm no botany expert, but that’s
no fern, that’s a palm tree. Ferns are
fine, but as a Florida native I'm partial
to palms. In fact, one could say I'm
frond of them.

DAVID S. HALL
Gainesville, FL

Michael Tilson Thomas

As an admirer of Michael Tilson
Thomas, I very much enjoyed Roy
Hemming’s article on him in the July
issue. Since older recordings of excel-
lence deserve a little ballyhoo as well as
new releases, I would like to commend

It wasn't like I was in a dream or

to your readers Thomas’s remarkable
recording with the Boston Symphony
Orchestra of Charles Ives’s Three Places
in New England and Carl Ruggles’s
Sun-Treader (Deutsche Grammophon
2530 048). The album is'quite simply an
adventure to the boundaries of music’s
potential to touch the soul. We are for-
tunate to live at the intersection of Ives,
Ruggles, Thomas, and sophisticated, af-
fordable music recording and reproduc-
tion technology.
ROBERT MERKIN
Northampton, MA

The album you recommend has been
deleted, but DG has rereleased the Ives
side on 410 933-1 together with two oth-
er Ives recordings by the BSO, Sympho-
ny No. 4 and Central Park in the Dark,
both conducted by Seiji Ozawa. A differ-
ent recording by Thomas of Ruggles’s
Sun-Treader, with the Buffalo Philhar-
monic, is included in the CBS collection
of the composer’s complete works (M2
34591).

AmyGrant

I was delighted to see a review of Amy
Grant’s album “Straight Ahead” in the

anything like that. It seemed perfectly natural
I got in the car after work. And just kcpl

driving Where I was headed wasnt nmmn?hs ¥

The music comin’ out of my Kenwood
So gaod. So right.

Driving all night.

!'-!

July issue. This three-time Grammy
Award winner has been overlooked by
most mainstream music listeners for
too long. I hope that Alanna Nash’s
review will be a catalyst for many STE-
REO REVIEW readers to make a point of
hearing this fine young talent.
KENT E. MADDEN
San Rafael, CA

Bach’s Rhythms

In an otherwise complimentary re-
view of Helmuth Rilling’s CBS record-
ing of the Bach B Minor Mass (June),
Stoddard Lincoln refers to “misapplied
French rhythmic alterations in some of
the flute playing.” He was surely think-
ing of the lombardic rhythm used in the
“Domine Deus” section. Rilling’s expla-
nation of this procedure in his book on
the Bach Mass (Prestige Press, 1984),
which I translated into English, might
be of interest: “The rhythmic treatment
of the motives consisting of groups of
two slurred eighth notes is of decisive
significance in the shaping of the
piece. . . . the principal motive of the
movement is notated in lombardic
rhythm not only in the first measure of
the autograph flute part, but also at later




places in the autograph violin II and

viola parts. Bach intended this

rhythm to be used in the principal

motive, even where he did not explicitly
notate it.”

GORDON PAINE

Fullerton, CA

Basic Bach

Thank you so much for Stoddard Lin-
coln’s interesting and very informative
guide to recordings of Bach’s music
(June). It’s a great idea for a series, and |
hope that you continue it for other clas-

sical composers.
STEPHEN G. HARRIS
Kanagawa, Japan

See “Basic Handel” in this issue. A sim-
ilar buyer’s guide to Domenico Scarlatti
will be included in a future issue.

Jaz Listings

Please stop listing the contents of jazz
albums as, say, “April in Paris, I Got
Rhythm . . ., and four others.” Tell us
what the others are. You wouldn’t say
that a classical album contains “Eine
Kleine Nachtmusik, the Moonlight Son-

ata, and four others.” Why not show the
same consideration to jazz fans?

Yes, jazz is more of the performer’s
art, classical music more of a compos-
er’s art, but it does matter to jazz buffs
what tunes are being played. We also
have our favorite (and less favorite)
composers and pieces. When you re-
view a new Stan Getz album, we want
to know that he has recorded a favorite
Arlen song, an obscure Strayhorn tune,
and two originals—not *‘four others.”

DANIEL LOVE GLAZER
Chicago, IL

We'd rather print more jazz reviews
than more exhaustive listings. We ab-
breviate classical listings too when an
album includes many short pieces.

Spineless

I was not especially pleased with the
lack of a spine on the July issue. I use
STEREO REVIEW for reference on music
and equipment. It’'s convenient to
glance at a shelf and find the issue of my
choice. Come on! Go back to a decent

binding for our magazines, please!
GREG DOUGLAS
Caldwell, ID

We're thinking about it, but making no
promises. Decency doesn’t depend on
binding methods. —Ed.

Perfectinism

It seems that with the recent tendency
toward perfection in audio reproduc-
tion has come an equal need for perfec-
tion in audio ragazines. | have noticed
more and mare criticisms of STEREO
REVIEW's new design and of minor
component-sp=cification errors. As a
thoroughly satisfied reader, I'm writing
to offer well-deserved praise. As audio
magazines go, STEREO REVIEW is simply
without parallel. I am sure that many
fellow readers who have begun to take
for granted your publication’s nearly
flawless presentation of news and re-
views would be hard pressed to name
another with the equivalent depth or
experience.

With the massive amount of informa-
tion that must be processed by the
STEREC REVIEW staff, minor flaws
should certainly be tolerated. Keep up
the great work; we really do appreciate
your efforts!

TIM WITORT
Turlock, CA
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The Teac PD-300
Compact Disc Player
won't add anything

to your music.

No hiss. No pops.

No wow. No flutter.
Which means nothing
comes through but the
music, pure and clear.
Random memory
programming lets you
choose the selections
you want to hear in the
order you want to hear
them. You canrepeat,
edit, search, and seek
with the touch of a
finger.

When music is your
passion, listen to Teac
made purely for music.

[
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—
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Thorens

A new chassis/suspension design and
drive-motor system are featured in
Thorens Series 300 turntables. The
turntables have solid-core chassis sepa-
rated into two side-by-side parts. One
part incorporates the drive motor and
controls; the other part, suspended by
three adjustable leaf springs, incorpo-
rates the tone arm and platier-bearing
assembly. The dual-chassis design is
said to provide exceptional stability and
isolation from structure-borne shocks
and acoustic feedback. A low-speed,
low-voltage synchronous motor drives
the platter with a belt. The flat-surface
platter mat is said to provide excellent
record/platter coupling.

The Model 318 (shown) is a semiau-
tomatic turntable with a high-gloss pi-
ano-type finish. Specifications include
rumble lower than —50 dB unweighted
and —70 dB weighted (using DIN
45539) and wow-and-flutter less than or
equal to 0.04 percent (using DIN
45507). Price: $350. The semiautomatic
Model TD 320 is finished in wood ve-
neer. Price: $500. An armless version,
the TD 321, is $395. Thorens, Epicure
Products, Dept. SR, 25 Hale St.,, New-
buryport, MA 01950.

Circle 120 on reader service card

Azden

The YM-P50VL from Azden is a P-
mount cartridge that comes with an
adaptor so it can be used in a standard
headshell as well. It has a Vital brand
line-contact nude stylus, and the canti-
lever is a tapered tube. Output voltage
is 4 millivolts at 5 cm/s at 1,000 Hz.
Frequency response is given as 10 to
24,000 Hz (no tolerance stated) and
channel separation as 30 dB at 1,000
Hz. Recommended tracking force is 1

to 1.5 grams. The cartridge itself weighs
5.9 grams. Price: $150. Azden Corp..
Dept. SR, 147 New Hyde Fark Rd.,
Franklin Square, NY 11010.

Circle 121 on reader service card

Harman Kardon

Three new receivers from Harman
Kardon feature high instantaneous cur-
rent capability in order to drive and
control nearly any speaker precisely,
even those with low impedances. “Ul-
trawidebandwidth™ circuitry, passing
frequencies between 0.5 and 150,000
Hz, is designed to climinate phase shift.
The active/passive phono-equalization
sections are intended to produce precise
RIAA equalization with a low level of
negative feedback. Negative feedback
for all three models is given as 25 dB.

The hk495i (shown) is a d:gital-syn-
thesis quartz-locked receiver rated to

e ——
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deliver 45 watts per channel into 8
ohms from 20 to 20,000 Hz with 0.08
percent total harmonic distortion.
High-current capability is given as 20
amperes. There are eight station presets
and two tape monitors with tape copy.
The phono section has two RIAA equal-
ization networks, one for low-frequency
boost and high-frequency rolloff, the
other to maintain the same low level of
negative feedback at all frequencies
from 20 to 20,000 Hz. Price: $435.
The hk395i is a digital-synthesis re-
ceiver with 30 watts per channel, five
AM and five FM presets, seek tuning,
an LED signal-strength meter, and an
infrasonic filter. High-current capability
is given as 16 amperes. Price: $335. The
hk385i 1s a 30-watt analog receiver.
Like the other models, it can handle two
sets of speakers, and its current capabil-
ity is also 16 amperes. Price: $235. Har-
man Kardon, Dept. SR, 240 Crossways
Park West, Woodbury, NY 11797.
Circle 122 on reader service card

Scott

Scott’s new top-of-the-line receiver is
the 388RS, a digital-display AM/FM
model rated at 85 watts per channel into
8 ohms from 20 to 20,000 Hz with no

23323522821
weoo— & /-

more than 0.03 percent total harmonic
distortion. Tuning is accomplished with
a phase-locked synthesizer and a four-
section varactor front end. The auto-
scan tuning has an override for manual
search/scan and step-by-step tuning.
Tone contounng is done with a defeat-
able five-band graphic equalizer, a loud-
ness button, and both infrasonic and
high-frequency filters. The receiver has
two tape-monitor circuits with dubbing
facilities, switching for 1wo pairs of
speakers, and slide controls for volume
and balance.

The digital display shows frequency,
signal strength, center tuning, and up to
fourteen preset station and memory
identifiers. There are separate auto-
range peak-hold fluorescent power indi-
cators for each channel. Price: $549.95.
H. H. Scott, Dept. SR., 20 Commerce
Way, Woburn, MA 01888.

Circle 123 on reader service card

Imaged Stereo

The Imager speaker from Imaged
Stereo uses two 8-inch cone drivers with
controlled frequency-response parame-
ters, but no conventional crossover net-
work, 1o cover the musical spectrum.
The driver cones, one plastic and one
paper, have different frequency ranges
and radiation characteristics. The high-

frequency response is augmented by
two soft-dome vented tweeters. The left
and right speakers in each pair are con-
nected to each other by cables having
polarized plugs. The signals thus passed
betwveen the speakers are said to re-
create the “complete imaged sonics” of
the original live performance. The
crossfed signals have changes in their
frequency balances, and the intercon-
nects exchange phase information be-
tween the two speakers.
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The manufacturer recommends that
the speakers be placed on the supplied
steel stands, a few feet from a common
rear wall and as far apart as possible.
The speaker terminals are five-way
gold-plated binding posts. Frequency
response is given as 40 to 20,000 Hz.
The nominal impedance is 4 ohms, and
recommended amplifier power ranges
from 10 to 300 watts. Sensitivity is 93
dB with a |-watt input at | meter. The
speaker cabinet, 25 x 144 x | 1}2 inches,
1s walnut vencer. Price: $795 per pair.
Imaged Sterco, Dept. SR, 15445 Ventu-
ra Blvd., Sherman Oaks, Calif. 91413.
Circle 124 on reader service card

Yamaha

The first four units in Yamaha’s new
line of high-end audio components,
called the Audiophile Series, are the T-
2X tuner, B-2X power amplifier
(shown), C-2X preamplifier, and NS-
2000 speakers. The tuner’'s Computer
Servo Lock tuning and digital fine tun-
ing allow the frequency to be set to an
accuracy of | kHz. Ten stations can be

programmed into memory. Price: $600.
The auto Class A power amplifier can
deliver 170 watts per channel into 8
ohms, but it is smaller and runs cooler
than comparably rated conventional
purc Class A amps. Massive electrolytic
capacitors enable the B-2X to handle a
peak current of up to 50 amperes. Price:
$1,500.

Designed for wide-range frequency
response and low distortion, the C-2X
preamp has independent power sup-
plies for inputs and outputs. The vol-
ume and tone controls use a 0-dB buffer
amp to lower the output impedance and
distortion. Inputs are provided for a
turntable and five line-level sources.
The three-way NS-2000 speaker sys-
tems have 13-inch carbon-fiber woof-
ers, beryllium midranges, and dome
tweeters. The enclosures, made of hand-
sclected woods, have rounded baffle
boards, flush-mounted drivers, and off-
sct grilles to minimize edge diffraction
and the consequent degradation of
imaging. Yamaha Electronics, Dept.
SR, 6660 Orangethorpe Ave., Buena
Park. CA 90620.

Circle 125 on reader service card

Rhoades

An audio processor, the Rhodes TE-
600 Teledapter contains sterco-synthe-

sis circuitry for mono programs and an
ambience processor for a “concert hall”
effect with sterco sources. The proces-
sor connects in the tape-monitor loop of
a receiver or amplifier. Dynamic Noise
Reduction, adjustable with a knob, re-

duces high-frequency hiss and noise. As
many as three stereo or four mono
inputs can be routed through the Tele-
dapter. Input impedance is rated at
48,000 ohms and output impedance at
100 ohms. There is both a 75-ohm vid-
eo-monitor output and a built-in Chan-
nel 3/4 modulator. The unit measures
8% x 2% x 7 inches. Price: $149.95.
Rhoades, Dept. SR, P.O. Box 1052
Columbia, TN 38401.

Circle 126 on reader service card

Linn

The Linn Index speaker combines an
8-inch KEF B200 woofer and a Ton-
egan soft-dome tweeter in an acoustic-
suspension cabinet. It features a seven-
clement crossover. Internal wiring is fif-
ty-strand, 20-ampere cable. The speaker
terminals are individually machined
4-mm banana sockets designed for posi-
tive electrical connection. Frequency re-
sponse is given as 60 to 20,000 Hz (no

tolerance stated). Sensitivity is rated as
87 dB sound-pressure level with a I-
watt input as measured at | meter. Pow-
er-handling capability is 50 watts.

The black woodgrain cabincet meas-
ures 17 x 11 x 8 inches and weighs 18
pounds. Recommended placement is
close to the back wall. Price: $295 per
pair; the optional stands shown are
available for $75 per pair. Audiophile
Systems, Dept. SR, 6842 Hawthorn
Park Dr., Indianapolis, IN 46220.
Circle 127 on reader service card

Nuwmark

Numark's VS 3200 is a combination
signal-processor and switcher intended
to centralize audio control functions for
video equipment. Connected in the
tape-monitor loop of a preamplifier or
integrated ampilifier, it offers dynamic-
range ecxpansion, equalization, noise re-
duction and stereo synthesis for the
audio part of a video program. Separate
audio and video monitor switches allow
dubbing audio and video from any

source to any recorder in the system.
The audio level can be adjusted with
the aid of the peak-hold meters and left-
right master faders. There is a ten-band
octave equalizer. Dynamic Noise Re-
duction reduces hiss, and the expander
slider reverses the effects of compres-
sion in the source recordings. A switch-
able ENHANCER control creates synthe-
sized stereo from mono audio tracks.
There are three VCR inputs plus an
antenna/CATYV input. Connections for
one VCR are on the front panel along
with a microphone jack. The VS 3200
measures 18¥8 inches wide, 312 inches
high, and 102 inches deep. Price: $349.
Numark, Dept. SR, 503 Raritan Center,
Edison, NJ 08837.
Circle 128 on reader service card

Polk

The Polk Mobile Monitor X is a
round two-way car speaker with a 6¥-
inch trilaminate polymer driver and bu-
tyl rubber surrounds. The crossover
network i1s a complex isophase design,
and the tweeter is protected with an
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- MOBILE MUSICALITY.

THE CARVER CAR AMPLIFIER infroduces |
Magnetic Field Amplifier fechnology to auto- |
motive high fidelity. Finally, the traditional weak |
link between car stereo decks and modern |
speaker design has been replaced with Carver |
technology. Into 1/10th of a cubic foot, Bob
Carver has engineered a complete 120 watts
RMS per channel amplification system with the
fidelity, occurocY and musicality demanded by
the most critical reviewers and audiophiles.
ESSENTIAL POWER. Even before the excit-
ing advent of car Compact Disc players, an
abundance of power has been necessary fo
reproduce, without distortion, the frequency
and dynamic range produced by modern decks.

Unfortunately, conventional amplifier tech-
nology is particularly unsuited to delivering this
needed power to the specialized car interior
environment. Like their home stereo counter-
parts, traditional car designs produce a con-
stant high voltage level at all times, irrespective |
of the demands of the ever-changing audio
signal—even those times when there is no
audio signal at all! Because automotive ampli- |
fiers must, obviously, derive their power from
the host vehicle, such an approach results in
substantial drain to delicately balanced auto-
mobile electrical systems.

— —

Conventionat power amplifier Magnetic field amplifier |
| S — -

Solid line: audio output signal. Broken line: power supply voitage.
Shoded orea: wasted power. Vertical lines: power to speakers

The Carver Magnetic Field Car Amplifier is
signal responsive. Highly efficient, it produces
only the exact amount of power needed to
deliver each musical impulse with complete
accuracy and fidelity. Thus the Carver Car Ampli-
fier not only reduces overall long-term power
demands, but produces the large amount of
power necessary for reproductton of music at
realistic listening levels without the need for
oversize power supply components: important
considerations in the minuscule spaces which
quality car design allocates to add-on
electronics.

CARVER

POWERFUL

Carver Corporation, P.O.Box 1237, Lynnwood, WA 98036

Distributed in Canada by Evolution Audio

" MUSICAL

INTELLIGENT POWER. A hallmark of all
Carver amplifiers is the careful integration of
sophisticated speaker and amplifier profection

circuitry. The Carver Car Amplifier is no exception.

Speakers are protected with a DC offsat
internal fault protection design which turns off
the power supply at first hint of overload. An
overcurrent detector mutes audio within migro-
seconds of a short circuit, as does an output
short circuit monitoring circuit. Together, these
three circuits eliminate the potential need to
replace fuses, revisit your autosound installer,
or worse yet, replace expensive speakers due
to a moment’s indiscretion with your deck’s
volume control.

ASSIGNABLE POWER. Integrated bi-
amplification and bridging circuits, along with
The Carver Car Amplifier's compact configura-
tion make it ideal for multiple-amplifier
installations.

The built-in 18dB/octave electronic cross-
over allows use of two ampilifiers in a pure bi-
amplification mode without addition of extra
electronics. Or, at the touch of a button, one

Carver Car Amplifier can become a mono ampli-

fier for subwoofers while the other Carver
Amplifier handles full range. Or, for astonishing
dynamic and frequency response, two Carver
Car Amplifiers may be operated in mono mode
into 8 ohms for a 240 watt per channel car sys-
tem which will truly do justice to digital without
taxing your car's electrical generafion system.
INNOVATIVE POWER. Can 1/10th of a cubic
foot of space hold yet more innovations? Yes.
Carver has addressed the ongoing problem

| of head-end/power amplifier level matching:
I Qutput of current car decks varies widely from

brand to brand and model to model. The result
can be a less than perfect match. The Cerver
Car Amplifier incorporates circuitry which com-
pensates for variations in head-end output,
reducing noise and optimizing signal-fo-noise
ratio. In addition, Carver has added a suksonic

The Carver Car Amplifier
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| filter which removes inaudible power-robbing

infrasonics before they can tax the amplifier
and speakers. Rnally, a delayed turn-on circuit
activates the Carver Car Amplifier after your
head-snd unit has powered up, to eliminafe
starting pops and thumps.

ACCURATE POWER. [t goes almost without
saying that a procuct Bob Carver designs for
the road carries the same superb electronic
specifications that his home audio products
are known for.

The Carver Car Ampilifier is flat from 20Hz
to 20xHz, down -3dB at 16Hz and 30kHz. Not
coincidentally, the usual specifications given
for Compact Discs. A signal-to-noise ratio of
over 100dB means that, in even the most quiet
luxury sedan, youwill never be annoyed by hiss.
The ather specifications are equally as impec-
cable. You may paruse them in our literature or
in independent reviews soon to appear.

ACQUIRABLE POWER. The remarkable
Carver Car Amplifier is currently available for
audition at Carver dealers across the country.

it is worth the journey. Whether you have
acar system in need of the sonic excitement
possible with abundant power, or are in search
of the perfect complement to a new high-

| performance automobile, YOU oweitto

| yourself to experience the

ogical extension
of Carver technalogy — The Carver Car
Amplifier M-240.

Power Output Stereo Mase: (continuous RMS power output per chom-
nel, noth channets driven, at 13.8 VDC input). 120 W into 4 ohms, 20
Hz to 20 kHz with no more than 0.15% THD.

Powar Qutput Bndged fweno Mode: (Referenced to 13.8 VDC input)
240:W into 8 ohms, 20t 10 20kHz with no more than 15% THD.

Inpu? Sensitivity: Variatie 250mV 1o 4V

Signal lo Noise Ratio: (Reterenced to 120 W. A weighted into 4 ohms),
Greater than 100 db

Cronscver: 115 Hz. 18 dB/octave
Weight: 4.7 1b.
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automatic self-resetting circuit. The
housing and grille are of steel, and the
mounting ring allows the clearance to
be adjusted. Frequency response is giv-
en as 35 to 25,000 Hz. Power range is 5
to 150 watts, and rated sensitivity is 92
dB with a l-watt input measured at |
meter. The nominal impedance is 4
ohms. Price: $199.90 per pair. Polk Au-
dio, Dept. SR, 1915 Annapolis Rd., Bal-
timore, Md. 21230.

Circle 129 on reader service card

AKG

The handmade AKG P-100 Limited
Edition moving-iron phono cartridge
operates on the variable-reluctance
principle. The coils are sealed in wax to
prevent corrosion and to damp internal
resonances within the cartridge body.
The beryllium cantilever is shaped by
sandblasting to reduce its mass. The
cantilever is passed through a small
opening in a gold-plated vertical sup-
port and held in position by a vulcan-
ized-rubber elastomer cup. Free motion
at right angles to the cantilever is per-

mitted, but axial movement is restrict-
ed, which is said to stabilize the pivot
point, assure precise spatial imaging,
and reduce distortion. All cantilever
parts are artificially aged before they are
assembled.

The vertical tracking angle is adjust-
able over a +2.5-degree range for cor-
rect tracking of records that deviate
from the standard cutting-stylus VTA.
Two styli are available: a multifaceted
diamond tip (P-100LE) or a Van den
Hul II (P-100vdH). The styli are not
user-replaceable. Price: $1,000. AKG
Acoustics, Dept. SR, 77 Selleck St.,
Stamford, CT 06902.

Circle 130 on reader service card

3D Acoustics

The new Model 303 speaker system

controlled-output woofer with an 8-
inch rear-mounted passive radiator and
a l-inch foam-encased cloth-dome
tweeter. The crossover frequency is
2,500 Hz. Rated frequency response is
44 to 20,000 Hz +2.5 dB. The mini-

from 3D Acoustics couples a 64-inch )

mum amplifier-power requirement is
25 watts rms, the maximum power-han-
dling capability 150 watts. The oiled
walnut-veneer cabinet measures 19 x 11
x 10%2 inches. Price: $389 per pair. 3D
Acoustics, Dept. SR, 652 Glenbrook
Rd., Stamford, CT 06906.

Circle 131 on reader service card

Counterpomnt

A combination of vacuum tubes and
solid-state electronics is used in the
Counterpoint SA-12 hybrid power am-
plifier, rated at 80 watts per channel
into 8 ohms and 120 watts into 4 ohms.
‘The vacuum-tube front end is paired
with a MOSFET output stage. An auto-
matic muting circuit protects speakers
from turn-on and turn-off transients
without the use of relay contacts, which
are said to degrade the circuit. Frequen-
Cy response is given as 5 to 140,000 Hz.
The SA-12 can be rack-mounted. It
comes with a 3-year transferrable war-
ranty. Price: $995. Counterpoint, Dept.
SR, P.O. Box 12294, La Jolla, CA
92037.

Circle 132 on reader service card

Sanyo

Sanyo’s VCR 7250 Beta Hi-Fi video-
cassette recorder features the new Super
Beta video technology. Super Beta in-
volves shifting the frequency of the lu-
minance subcarrier 800 kHz higher for
a wider luminance bandwidth, which is
said to improve picture quality by as
much as 20 percent. The dynamic range

of the Beta Hi-Fi soundtrack is rated at
80 dB. Recording level and balance are

adjustable. The front-loading VCR
7250 provides fourteen-day/eight-event

programming, a 105-channel cable-
compatible tuner, Beta Scan picture
search, a pause/still-frame control, and
automatic rewind. The supplied in-
frared remote control switches the pow-
er, changes TV channels, selects the
VCR or the tuner, and selects play,
scan, rewind, fast-forward, stop, pause/
still, and record functions. Price:
$679.95. Sanyo, Dept. SR, 1200 W.
Artesia Blvd., Compton, CA 90220.
Circle 133 on reader service card

Triad

Three different formulations of Triad
cassette tape—MG-X (metal, shown),
EM-X (high-bias metal), and F-X (nor-
mal-bias)—will be distributed in the
U.S. in 90-minute lengths by Harman
America. The MG-X and EM-X formu-
lations are made with a special crystal-
forming process that produces needle-
shaped ferrous-hydroxide particles said
to be ‘“‘near perfect” in uniformity of
size and composition. The process is
also said to cost less than previous
methods of producing metal tape. Coer-
civity for the MG-X tape is rated as
1,150 oersteds and retentivity as 3,300
gauss. Maximum output level at 315 Hz
i1s +5.0 dB compared with the Type IV

—

reference tape. For the EM-X cassettes,
intended for use in machines lacking a
Type 1V bias setting, the particles are
divided to reduce coercivity and permit
recording with the high-bias (Type II)
setting. The normal-bias Triad F-X tape
has a rated coercivity of 380 oersteds
and a retentivity of 1,800 gauss.

The shell halves of all Triad cassettes
are said to be finished with an accuracy
of 1 micrometer. Micro-dot friction
sheets are used for more stable tape run-
ning. Prices: MG-X, $4.59; EM-X,
$3.99; F-X, $3.39. Harman America,
Dept. SR, 5000 Brush Hollow Rd.,
Westbury, NY 11590.

Circle 134 on reader service card

Hiforics
Four new car amplifiers by Hifonics
feature built-in power-line filters and a
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) 0f The Many Reasons Why
Ih Polk Speakers Sound Better.”

"

Monitor 4-A
$159.99 pair

Monitor 108
$324.95 ea

‘ i

MMV
$220.00 p&r

f !. / il i
I| . — v '_-

Ml
$159.9¢ pair

SOA-C3S
$395.90 @,

VS$-25
$198.95 ea.

Poik's total dexication to a philosphy of quality results in dramatically better scunding speakers for your hcme ard car ($39.95 - $850.
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Pulb's exclus:ve 1ew Silver Coil Dome Tweeters

achi2ve widely digersed sil<w smooth. crystal clear
hgk frequency reproduction

'3 exclusive ribminate Palymen Cone Drivers
sepraduece cean, clear better Jefined 3ass and
midrarge.
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Pelk’s increditly complex Iscphase Crossover
Ses'ems achlese s2amlesdy smoott, coherantly
musicl sound

“Yastly superior to the competition.”

Musician Magazine
The experts agree: Polk speakers are designed
better, built better, and sound better! That's
why Polk was voted #1 for the last two years
ir the Audio Video Hi Fi Grand Prix. This
s1ould ccme as no surprise because speakers
a-e our business, our only business. Everyone
knows that in order to be the test, you have
to specialize. Polk builds -he world's best
sounding loudspeakers. We truly are THE
SPZAKER SPECIALISTS®

CIRCLE NO. 37 ON READER SERJICE CARD

For Dea er Nearest You Cell TOLL-FREE 800-633-2252 Ext. 895

“Qur advice is not to buy speakers until
you’v2 heard the Polks.” Musician Magazire
Hear Polk’s revolutiorary TRUE STEREO
SDAs, and all the other citica ly accla mad
Polk speakers for home and car today (fom
$39.€5 — $850 ea.) Figh Fidelity said, “You
owe if to yourself”.

Canad.an Distriputor: Eveluticn Audio

Polk Audio
1915 &nnapolis Rd., 3altimorz, Md. 21230

polk/audio

“he Speaker Sp ecialists *

' i
J/
Pdlkes extrao-dinarily tharough quality control pro-

gran 's your asswrance o senic excellence and total
saidecticn.

For your rea-est Po k dealer sze page 183.



7=~ FUJITSU TEN
<7 CarAudio

Car audio is our life. There's no way we would
settle for less than the best. Why should you?

1985, Fuptsu Yon Corp of Amenca, 19281 Pacilic Gateway Drive. Torrance. Cakl. 90502. In Canaca: Norysco Ganada Inc.. Toronto, Dntano. Manulactured by Fupitsu TEN Lid

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 898
o CIRCLE NO. 18 ON READER SERVICE CARD

‘Toshiba's CD player comes complete
with rack system.

Not only is a CD player standard equipment in Toshiba's outstanding
System 150, so is the double cassette deck with double-reverse, high speed dub-
bing and Dolby*B and C NR. As well as AM/FM stereo digital synthesizer tuner,
100 watt per channel integrated amplifier* * direct-drive turntable, 4-way speaker
systems and 14-band graphic equalizer. All in a sleek glass-top cabinet.

Toshiba's System 150. The only option is to buy it.
*T™ Dolby Labs
**100 watts per channel minimum RMS power into 8 ohms from
20~ 20,000 Hz with no more than 0.005% THD

InTouch withTomorrow

TOSHIBA

CIRCLE NO. 57 ON READER SERVICE CARD

EW PRODUCTS

o .

floating ground to eliminate engine
noise. Handmade of heavy-gauge
finned aluminum with epoxy-fiberglass
printed-circuit boards, the amplifiers
operate by delayed, remote turn-on
from the head unit. All are protected
against shorts, overloads, and overheat-
ing. The Vulcan model is rated at 40
watts per channel, the Odin at 65 watts,
the Thor at 100 watts, and the Zeus
(shown) at 200 watts, all with less than
0.05 percent total harmonic distortion.
The four models share the following
specifications: signal-to-noise ratio, 90
dB; slew rate, 15 volts per microsecond;
dynamic headroom, | dB. Prices range
from $195 to $575. Hifonics Corp.,
Dept. SR, 171 Highwood Ave., Leonia,
N.J. 07605.

Circle 135 on reader service card

Cambridge Audio

The CDI1 Compact Disc player from
Cambridge Audio has three different
analog output sections based on differ-
ent configurations of a family of linear-
phase shunt feedback filters. Buttons on
the front panel select one of these pro-
cessing loops.

The disc transport is mounted on a
high-mass leaf-spring suspension 10 iso-
late 1t from external vibrations above 1
Hz. The CD! uses six digital-t0-analog
converters arranged to form a weighted
summing system, with an additional
loop of digital filtering; the combination
is said to improve the resolution of low-
level signals and the accuracy of conver-
sion. Unconverted digital signals are
also fed to a direct digital ouput. Func-
tions include fast search and skip in
both forward and reverse, pause, stop,
and repeat. The CDI1 has a volume con-
trol on the front panel and can be direct-
ly connccted to a power amplifier.
Price: $2,000. Cambridge Audio, Mi-
chael Baskin Co., Dept. SR, 4650 Arrow
Hwy. #F4, Montclair, CA 91763.
Circle 136 on reader service card




OWN A MOVIE FOREVER
FOR THE COST OF SEEING IT ONCE.

Now you can own any movie here for
just $4.95 with membership in the CBS
Video (Qub! That's less than the price of a
single movie ticket, less than the price of
most reatals, and it's yours for keeps!

Choose from the best, too. The Empire
Strikes Back, Romancing the Stone, Splash
and more. There’s no membership fee, and
you don’t have to buy a lot of movies.

Just two more within the next year.
The mavies you order will be mailed
and billed at regular Club prices which
currently range from $39.95 to $79.95
per cassette—plus shipping and handling.
{Extradong films and specials may cost
a bit more.)

BONUS PLAN-SAVE 50%

After buying two movies at regular Club
prices in the next year, you can cancel. Or
stay with us and save even more under our
Bonus Plan. With each movie you buy, the
plan currently allows you to help yourself to
another movie of equal value or less at 50%
off. And, right now, save up to $50 more—
see the Advance Bonus box above.

JUST *4.95.

WITH MEMBERSHIP

CASABLANCA

About every four weeks (up to 13 times
a year) we send you our CBS Video Club
Magazine, reviewing our Director’s Selection
plus many alternate movies.

CHOOSE FROM HUNDREDS
OF HIT MOVIES

Hf you want the Director’s Selection,
don't do a thing. It will arrive automatically.
If you prefer an alternate title, or none at all,
just return the card always provided by the
date spedified.

You’ll always have two full weeks to decide.
And atoll-free number to call if you have any
questions or service requests. (If you ever re-
ceive a tape that you had less than two weeks
to consider, send it back at our expense.)

Join today and we'll send your movie for
just $4.95, along with details of how the Club
works. If you're not satisfied, return every-
thing within 10 days for a full, prompt refund
—no further obligation.

For faster service, use your credit
card and our toll-free number to order.

Just call 1-800-457-0866 (in Indiana
1-800-742-1200). Or mail coupon.

SELECTION SELECTION SELECTION
TITLE NUMBER | TITLE NUMBER TITLE NUMBER
THE EMPIRE STRIKES BACK 0910092 | JANE FONDA'S WORKOUT CHALLENGE 5260042 | ROBIN HOODD (Walt Disney) 5299082
ROMANCIG THE STONE 0894092 | CASABLANCA 0507082 | EXCALIBUR 6021022
SPLASH 5304022 | TOOTSIE 1509042 | TIGHTROPE 6051052
THE BIG SHILL 1527022 | DUMBO 5051052 | BACHELOR PARTY 0926012
WARGAMES 0828002 | THE-AFRICAN QUEEN 0511022 | COUNTRY 5341072
RISKY BUSINESS 6033082 | ON GOLDEN PONO 0523082 | 800Y DOUBLE 1713052
_TME NATHRAL 1649052 | THE LONGEST DAY 0577032 | REVENGE OF THE NERDS 0925022
ﬂn WARS 0564162 | DIRTY-HARRY 6017082 | GREYSTOKE-THE LEGEND OF TARZAN,
YENTL 0895082 | STRIPES 1513082 | LORD OF THE APES 6045042
COTTON CLug 3100032 | FUNNY GIRL 1511002 | EDUCATING RITA 1583C12
CADDYSHACK 6023022 | CHRISTINE 1580062 | THE RDAD WARRIOR 6026052
MAKING MICHAEL JACKSON'S 0CTOPUSSY 0856052 | SUPERMAN Mt S 6040092
THRILLER 7103012 | PORKY'S 0775112 | TWILIGHT ZONE~The Mosie £034672
KING KOWG (The Original) 5502022 | CLOSE ENCOUNTERS OF THE ANNIE 1516852
POLICE-ACADEMY 6042002 | THIRD KIND-Special Edition 1510012 [ THE MUPPETS TAKE MANSATTAN 0923642
ARSENIC & OLD LACE 0735102 | THE RIGHT STUFF 6043062 | ALIEN 0002522
THE COM.ANCHEROS 0762242 | NATIONAL LAMPOUN'S VACATION 6039022 | THE MAGNIFICENT SEVEN 0534012
KARATE K10 1710092 | HIGH ROAD TO CHINA €022012 | THUNDERBALL 07091142
PRIVATE BENJAMIN 6018072 | ARTHUR 6024092 | BUTCH CASSIOY & THE SUNDANCEKIB | 0517302
SHE WOAE A YELLOW RIBBON 5504002 | RDOSTER COGBURK 1018082 | PURPLE RAIN 6048412
RED RIVER 7507032 | NEVER SAY NEVER AGAIN 6042072 | THE MALTESE FALCON 0508072

2
f

Advance Bonus:

SAVE UP TO $50 MORE!
... by ordering a second movie right now.
Any movie listed m this ad—yours for
just $29.95 plus shipping and handling
-on videocassette. See coupon below.

CBS VIDEO CLUB

1400 North Fruitnidge Avenue, Terre Haute, IN 47811

[ ———

1 CBS VIDEO CLUB
I Dept. 62T, PO. Box 1111, Terre Haute, IN 47811

%es, please enrolt me in the CBS Video Chub under the
terms outlined in this advertisement. As a member,

I T need buy just two more movies at regular Club

{ prices within the next year.

| €heck one: 0] BETA
O ¥HS

' Send me movie #. for $4.95

| Please check how paying:

| ] My check is enclosed. 254/256
255/257

I 3 Charge my introductory movie(s)
and future Club purchases to:

| OMasterCard [ Diners Ctub

| O American Express [ VISA

= Account #

l Expiration Date.

(.

l Signature.

I [JAlso send me as my Advance Bonus:

I movie#_______ for $29.% on
| videocassette plus $3.00 shipping and handling
l which Pm adding to my above payment.

t Name.

|

h Address.

H City_ Siate
| Zp— Phione ( ).

I Note: CBS Video Club reserves the right to seject any applt-
cation or cancel any membership. Offer limited to continenta
LS. (excluding Alaska). Applicable sales zax adled to
all orders.

| = ——



“Frighteningly close to perfect”

=~ select +
L

.
) | N The Atelier CD3 Compact Disc player is the newest
! ! example of the ADS philosophy:
Never rush to market with a “me too” product.
_ Take the time and trouble to design an original.
) N H: We did -
—— , W R We used 16-bit digital to analog converters for each
% channel and twa-times oversampling to insure exceptional
) accuracy, low distortion, and outstanding signal-to-noise
{ H ratios.
! ; i We developed digital/analog filtering that not only
o> * 47§ eliminates sampling and conversion noise but allows less
= s § than 2 degrees of phase shift from 20-20kHz.
_J We designed an advanced error correction system with a
- “ unique variable correction window. This system focuses
only on the data in error and eliminates unnecessary large-
scale correction of the music signal.

The resulting sound of the CD3 is smooth and clear, free
from the shrillness often associated with less advanced
CD players. Frequency response, as Digital Audio described
it, is “frighteningly close to perfect.

Of course, the CD3 shares the rational, uncluttered
design of other Atelier components. Front panel controls
are simple and logical. More complex functions, such as
indexing, time and track display, toggling and 30 selection
programming are hidden on a push-to-release pivoting
panel.

An optional remote control unit, the RC1, is available for
the CD3. It has the capability to control all future Atelier
components.

The CD3 is now at your local ADS dealer. Listen to one,
touch one, see how close to perfect a CD player can be.

For more information or the location of your nearest ADS
dealer, call 800-824-7888 (in CA 800-852-7777) or write
to ADS, 415 Progress Way, Wilmington, MA 01887.

The new ADS CD3.

OPTIONAL RCI
REMO ONT INI

©1985 Anatog & Digital Systems |



CAR STEREO

SHERWOOD
CRD-301

by Julian Hirsch and
Christopher Greenleaf

HANKS to heavy competi-
tion in the car stereo busi-
ness, nearly all the features
that make on-the-road lis-
tening satisfying can now go into
your dash for a fairly modest invest-
ment. Sherwood’s CRD-301, an
AM/FM receiver/tape player with
autoreverse, is an example of to-
day’s more affordable flexibility.

The CRD-301’s integral amplifier
is rated to deliver 12 watts per chan-
nel into 4-ohm loads from 50 to
20,000 Hz with no more than 0.5
percent total harmonic distortion. It
can drive one pair of speakers, and
there is a pair of line-level pream-
plifier outputs for connection to an
optional external power amplifier
and a second pair of speakers. A
fader between the two outputs is
engaged by pushing the balance-
control ring.

The digital-synthesis quartz-PLL
tuner section has six preset buttons,
each usable for one AM and one FM
station. Pushing the manual rotary
tuning knob starts an automatic sta-
tion-scanning sequence, in which
each receivable frequency is sam-
pled for 5 seconds; a second push
locks the tuner onto the selected sta-
tion. Pushbuttons select the band,
stereo or mono for FM, and local or
distant sensitivity settings. LED’s in
the display panel show station fre-
quency, band, and the presence of
an FM stereo signal. A suppressor
keeps impulse noise from the engine
electronics at bay.

Inserting a cassette triggers the
automatic tape loader and switches
the unit from its radio mode to tape
playback. When the eject button is
pressed the cassette is ejected and
the CRD-301 reverts to radio opera-
tion, returning to the last frequency
tuned in. The cassette is also ejected
when the car’s ignition is turned off.
An automatic music sensor (AMS)
can be used during fast wind in
either direction to find the begin-
nings of recorded selections. Tape
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type (120- and 70-usec equalization)
and Dolby B noise reduction are
manually selected and indicated on
the display. A ring concentric with
the volume knob controls both bass
and treble.

The control panel of the CRD-
301 has few frills, yet it offers all the
basic controls one would expect on
home components. The chassis
measures 78 inches wide, 2 inches
high, and 7! inches deep; it fits
standard dash openings, as do the
adjustable shafts. Weight is 3
pounds. Price: $380. Sherwood,
Dept. SR, 13845 Artesia Blvd., Cer-
ritos, CA 90701.

Lab Tests

The mono usable sensitivity of
the CRD-301's FM tuner section
measured 24 dBf (4.35 microvolts,
or V), somewhat short of the rated
17.3 dBf (2.0 uV). Other FM per-
formance parameters were generally
good, although the capture ratio was
marginal. The stereo indicator came
on at about 16 dBf (1.75 xV), but
there was no channel separation be-
low about 20 dBf (2.75 V), where it
measured 4 dB at 1,000 Hz. At 30
dBf (8.7 uV), which we would con-
sider the lowest useful signal level
for stereo reception on this receiver,
the separation was 14 dB, and it
improved to 33 dB at 65 dBf and
higher levels.

Because of the automatic chan-
nel-blending action, the 50-dB
quieting sensitivity measured near-
ly the same for mono and stereo, 26
and 28 dBf (5.5 and 6.9 V), respec-
tively. However, the “stereo” signal
at that level was so blended as to be
essentially mono. Using the LOC (lo-
cal) switch reduced the tuner’s sen-
sitivity by 20 dB.

We ran into an unusual situation
in measuring the alternate-channel
selectivity, which is rated as 65 dB
but appeared to be at least 105 dB!

o DO . did
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We can only conjecture that the tun-
er’s operating conditions were af-
fected by the very strong signal (on
the order of 1 volt) that we had to
inject 400 kHz away from the tuner
frequency to make this measure-
ment. When we changed the fre-
quency spacing to 300 kHz, much
more normal results were obtained,
but this is not a standard spacing.
The adjacent-channel selectivity,
measured with a 200-kHz spacing,
was a reasonable 5 dB.

The audio amplifier clipped at 16
watts into a 4-ohm load. Clipping
occurred at the line-level preampli-
fier outputs at 1.55 volts, which is
more than enough to drive a sepa-
rate power amplifier. The tone-con-
trol characteristics were good. The
only measurement we made on the
AM tuner section was of its frequen-
cy response, which was down 3 dB
at 75 and 2,100 Hz.

The cassette player for the most
part delivered the kind of perform-
ance we would expect from a good
car receiver. Although its flutter was
acceptably low, the speed was fast
by 2.8 percent, an excessive figure
that may have reflected an internal
misadjustment on our test sample.
The frequency response in the for-
ward and reverse directions differed
appreciably at high frequencies, in-
dicating an azimuth error in the
reverse direction. The A-weighted
tape signal-to-noise ratio (S/N) was
60 dB with Dolby B, an acceptable if
not outstanding reading.

A possible indication of some-
thing amiss in our test sample was
the audible high-frequency squeal
that emerged from the mechanism
whenever the tape was in motion.
However, the noisy transport had
no detectable effects in our meas-
urements, and it is not likely to be
audible in normal use. That aside,
the CRD-301 worked well in our
bench tests. The AMS music-sens-

STEREO REVIEW SEPTEMBER 1985 21



CAF? STEREO
e —

ing system operated as claimed. We
felt that the station-selector buttons
were too close to each other and to
the adjacent knobs, making it diffi-
cult to operate them without risk of
changing a control setting.
Otherwise, the CRD-301 was an
easy receiver to use. Because its out-
put amplifiers are bridged, the
speaker outputs must be totally iso-
lated from each other and from the
car’s chassis ground. The label on
one of the speaker wires of our sam-
ple was incorrect, which might have
caused trouble if we had not caught
it before applying power. JH.

Road Tests

The Sherwood CRD-301 accom-
panied me up and down the Eastern
urban corridor, and we encountered
every imaginable reception and
road-surface condition over the sev-
en hundred or so miles we traveled
together. As usual, the rugged, pain-
fully familiar streets of our New
York City test route revealed both
the good and not-so-good character-
1stics of this unit.

The printed material accompany-
ing the CRD-301 had led me to
expect better resistance to impulse
noise and general electrical interfer-
ence than I actually encountered in
AM reception. Graininess and a
lack of bass made the AM band
enjoyable only for spoken program-
ming. As is to be expected, both the
AM and FM bands yielded far more
listenable stations with the distant
sensitivity setting than when I
switched to local. The convenient
manual tuning knob and the scan-
ning function were both easy to use.
In FM, the range for stereo was typ-
ically thirty miles or so; the signal
quality fell off rapidly beyond that,
necessitating a switch to mono. The
mono range was good but not above
average. Adjacent strong FM sta-
tions butted in now and again, but
this happened more in fringe recep-
tion areas than closer to the trans-
mitters. Multipath presented few
problems to the tuner, and when it
did react to this normal irritant of
mobile FM listening, the effect was
relatively unobjectionable.

The sound from FM and tapes
(with either normal or high-bias
equalization and with or without
Dolby B) was typically clean and
open. The midrange had a polished

FM mono usable sensitivit
(75-ohm input): 24 dBf (4.35 uV)

Mono 50-dB quieting sensilivilz
(75-ohm input): 26 dBf (5.5 uV)

Stereo 50-dB quieting sensitivity
(75-ohm input): 28 dBf (6.9 uV)

Tuner signal-to-noise ratio at 65
dBf: 58 dB

Tuner distortion at 65 dBf:
0.225%

FM frequency response (—3-dB
limits): 20 to 15,500 Hz

Stereo separation at 100, 1,000,
and 10,000 Hz (at 65 dBf): 33,
33, and 45 dB

Capture ratio at 65 dBf: 3.1 dB

AM rejection at 65 dBf: 64 dB

Alternate-channel selectivity: not
measurable

Adjacent-channel selectivity:
5 dB

Image rejection: 48 dB

AM tuner frequency response
(—3-dB limits): 75 to 2,100 Hz

feel, as did the smooth treble. All
the bass I wanted was right there if
the program source had it in the
first place. I did miss a loudness
control to balance off the lower
midrange against the bass, but I
found the slope of the treble control
satisfactory.

The six presets are stacked in
pairs of narrow, vertically oriented
buttons with very light springing
that presents almost no resistance to
a casual touch. Mistakes in using
them were frequent and maddening.
Landing on two buttons at once was
easy enough, but the fact that the
first preset button is immediately
next to the memory button meant |
unintentionally reprogrammed this
preset almost every time I used it.
Also, pushing in the balance ring to
adjust the fader control often in-
volved a brush with the even-num-
bered presets. Other control-layout
details that bothered me were the
prominence of the tape-reverse but-
ton, which is fairly seldom used,
and the lack of prominence of the
eject button.

Reverse tape play had marginally
crisper treble than the nominal for-
ward direction. Mild but definite
flutter was noticeable in both direc-
tions with most music, especially on
the InSync solo-piano cassette I use
for testing steadiness. Random me-
chanical shocks had little effect on
the transport, but vibration some-
times imparted a burbling character

HIRSCH-HOUCK LABMEASUREMENTS

Tape playback frequency response
(stanl::la!d BASF lqesl tayes, d
—3-dB limits): 120-us EQ, 31.5
to 16,000 Hz forward, 31.5 to
14,000 Hz reverse; 70-us EQ, 60
to 16,000 Hz forward, 60 to
11,000 Hz reverse

Tape signal-to-noise ratio
(referred to 250 nWb/m at 315
Hz, 120-us EQ): 46.5 dB
unweighted; 60 dB with
Dolby B and A-weighting

Flutter: +0.23% CCIR-weighted
peak: 0.14% J1S-weighted rms

Tape speed accuracy: +2.8% in
either direction, at the beginning
or end of the tape

Fast rewind time (C-60): 97 seconds

Tone-control range: +10, —12.5
dB at 100 Hz: £ 10 dB at 10 kHz

1,000-Hz clipping power output
into 4 ohms: 16 watts

1,000-Hz clipping output at
line-level jacks (standard EIA
load): 1.55 volts

to the sound. Our sample of the
CRD-301 emitted a scraping me-
chanical whine in any tape-trans-
port mode. Automatic tape loading
and ejection were very smooth. As
with many car decks in which the
tape-function buttons are also tuner
controls, you have to remember to
return the tape-type selector button
to its out position for stereo FM
reception.

The line-level outputs made it
possible (and very simple) to com-
pare the performance of the CRD-
301’s integral amplifier, driving two
4-inch speakers, with that of my test
car’s very powerful AudioMobile
power amplifier and its six-speaker
array. Except with obviously enor-
mous transients and at very high lis-
tening levels, the little built-in amp
showed neither strain nor any tonal
degradation, and it appeared to han-
dle normal peak demands with
aplomb.

Like many other car stereo Sys-
tems, the Sherwood CRD-301 uses
floating grounds for the speaker and
line-level outputs. Reasonable care
in isolating these grounds from the
car’s chassis and loose metal projec-
tions will protect the receiver. On
our test sample, the left-hand nega-
tive speaker lead was mislabeled.
The manual, however, is carefully
written in clear English, a welcome
change from the kind of manuals we
usually get! C.G.
Circle 147 on reader service card

22 STEREO REVIEW SEPTEMBER 1985




Al A g
- 4 N

P

-

o “ -

-

LS 4

y . |
® i y i—! .

: ._‘ “.‘ "- '.l ou
".' E ! ) .,

. Y N
t - i %

Ly
P
{

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

¥t b ) S




TECHNICAL TALK

by Julian Hirsch

Speakers for Video

OLLOWERS of the audio in-
dustry, or in this case the
audio/video industry, will

no doubt have noticed in ad-
vertisements and store showrooms
the recent introduction of “video
speakers,” or speakers claimed to be
“video-ready.” But it is not obvious
to me why a speaker used to play
sounds from video sources should
differ from the familiar audio
speakers we have been using for
years. In fact, makers of these new
models seem to be basing their
main selling points on an assump-
tion that, while it may not be false,
is certainly not valid in all cases and
is unnecessarily restrictive to boot.
The assumption is that speakers
used for video-source sound will be
located right next to the TV set or
video monitor, the way most adver-
tisements show them. Many video-
speaker ads caution the prospective
buyer about the magnetic fields
emanating from a conventional
speaker and the havoc they can
wreak with the color reproduction
on a TV screen placed next to it.
The caution is justified to some

extent, since the electron beams
traveling within a picture tube are
easily steered in the wrong direction
by stray magnetic fields, and a typi-
cal loudspeaker does have a mag-
netic field surrounding it.

There are two common ways to
keep a speaker’s magnetic field in-
side its cabinet: (1) using metal
shielding and (2) mounting a second
magnet on each driver to contract
the external field. (According to
Andy Petite of Boston Acoustics,
the second approach actually in-
creases the magnetic flux at the
speaker’s voice coil, and therefore
its potential efficiency.) The limited
number of video-oriented speakers
I have examined all seemed to be
very well shielded. I could measure
no significant level of magnetic flux
at any point on the outside of the
speaker enclosures, and the speak-
ers could be placed directly against
the side of a TV set without affect-
ing the picture in any way.

As it happens, I routinely check a
test speaker’s external flux levels
(using a sensitive gaussmeter to
measure magnetic-field strength)
whether or not it is claimed to be
video-ready. As a rule, the results of
these tests are not mentioned in our
equipment test reports since they
are of little importance in audio
applications.

With, say, a high-quality three-
way dynamic loudspeaker, I would
normally find a strong magnetic
field out to about 6 to 8 inches in
front of the midrange and high-fre-
quency drivers and out to a foot or
more in front of the woofer. Moving
out another 3 or 4 inches, however,
usually reduces the field so much as

Tested This Month

KEF 104.2 Speaker
Techracs SB-R100 Speaker
Massion 707 Speaker
Sansui S-X 1130 Recerver
Harman Kardon VCD

1000 VHS Hi-Fi VCR
Nutty Gritty 2.5F1

Record Cleaner
Barcus-Berry BBE 2002R

Signal Processor
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to make it unmeasurable. A speaker
driver’s magnetic field is essentially
concentrated along a line through
the axis of the driver, and while it
may extend some distance out from
the front and rear of the cabinet, it is
much weaker out to the sides.

I have obtained an unacceptable
loudspeaker-caused color change in
a portion of a video picture, but
only by placing a small speaker
directly on top of the monitor. Rais-
ing the speaker about 2 inches
solved the problem, thereby illus-
trating an important law of electro-
magnetics: magnetic-field intensity
decreases rapidly as the distance
from the field’s source increases.
Moving a speaker only a couple of
inches further away from a picture
tube will generally solve any color-
change problem it may be causing.

Just about any speaker you are
likely to use with a video system
will have no effect on the picture if
the speakers and the monitor are
separated by at least 6 inches. But
placing speakers even that close to
the screen makes no sense to me, for
the simple reason that you cannot
get a reasonably wide stereo image
from such a placement—certainly
not an image suitable for both mu-
sic and video-sound listening. Ap-
parently, however, many manufac-
turers and ad-copy writers believe
that the speakers must be close to
the screen to prevent a “‘disembod-
ied” sound stage that will not ap-
pear to come from the source shown
in the picture.

My experience in using pairs of
speakers for TV sound over more
than twenty-five years contradicts
this view. Even with the speakers
placed 6 feet away on either side of
the TV screen, a mono sound
source will appear to come from the
picture tube. It is not associated
with the actual location of the
speakers regardless of the viewer/
listener’s position in the room.
Even a single speaker a number of
feet from the screen does not usual-
ly sound like a separate source, per-
haps because the visual stimulus of
the picture tends to focus the view-
er’'s auditory attention on the
screen.

More to the point, placing both
speakers close to the monitor al-
most always results in too little
space between them (4 feet or less)
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BARNABY HALL

The external magnetic field created by a typical dynamic loudspeaker is shown by

this classic experiment using iron filings scattered around the cabinet.

for effective stereo sound. If your
room is very small, or if you sit very
close to the TV screen, such spacing
might be satisfactory. But in general
it should be avoided, especially if
you intend to use the speakers for
both audio and video-sound repro-
duction.

While removing the close-place-
ment requirement opens up the
choice of video-system speakers to
include nearly all high-fidelity loud-
speakers, specifically video-ready
units might still haye a few advan-
tages. Most video speakers, for ex-
ample, have a moderately high sen-
sitivity, which enables them to de-
liver a comfortably high sound level
without making excessive power de-
mands on an amplifier. The ampli-
fiers in so-called video receivers
usually carry moderate power rat-
ings (20 to 50 watts) and should be
able to drive any video speaker to a
more than adequate volume level
without strain. Typical video-speak-
er sensitivity ratings are 90 dB
sound-pressure level (SPL) or high-
er. In contrast, some home-audio
speakers have sensitivity ratings as
low as 83 or 84 dB SPL and thus
need up to four times as much
amplifier power to produce the
same volume. If your video speak-
ers are also to be used as your pri-
mary audio-system speakers, and
especially if you already have a
high-power audio amplifier, you
may wish to make your selection

from standard audio lines rather
than choosing specifically video
speakers.

In general, a speaker that sounds
good in an audio-only system
should do equally well in a video
application. Since video programs
rarely have an audio quality compa-
rable to that of a good LP or CD
(unless it comes from a hi-fi video
cassette or video disc), you might be
tempted to economize slightly in
the overall sound quality of the
speakers. That could be a mistake if
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before—Ilotsa times. So that'’s Der Rosenkavalier and your name is
Richard Strauss and you wrote that? Gee! Here, Mr. Strauss, have a drink!
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the audio role of your video system
is to be exploited to any great
degree, although extended bass and
treble response may not provide as
much listening benefit with TV
sound as with audio-only sources.
As always, a smooth overall re-
sponse is more important than
overall flatness or extension into the
very high or very low frequencies.
There will never be a disadvan-
tage in using a better speaker than
the video sound might require, any
more than there would be in purely
audio applications, but you might
enounter decorating problems if
your speakers are very large. A pair
of columnar, floor-standing speak-
ers, for instance, can be visually
overpowering in a small viewing
room. With large speakers, the inte-
gration of sight and sound will
usually be better if the speakers and
TV screen form a line across one
wall of the room and if they are
roughly the same height. On the
other hand, you don’t really need
large speakers for your TV system;
compact box speakers on pedestals
or on a shelf can do just as well.
Good speakers can enhance your
enjoyment even if you are just
watching an ordinary mono TV
program. It is sometimes hard to
appreciate the limitations of the
typical TV set’s audio section until
you replace it with a full-range high-
fidelity system. O

STEREO REVIEW SEPTEMBER 1985 25



Find out in Stereo Review.

Subscribing to Stereo Review makes sense. Whether you're
shopping for your first stereo system, upgrading your
present one, looking for maintenance tips or trying to sort
through the hundreds of new recordings released every
month, Stereo Review has answers you can rely on.

Our world-famous Equipment Test Reports help you
select new audio equipment. Explanations of features,
laboratory test results and comments from our expert tech-
nicians make it easy for you to select components for a great
audio system.

If you already have a terrific sound system, Stereo
Review can help you care for it and upgrade it. With hints on
getting four-channel sound from your stereo discs. . .how to
care for your tape deck’s heads. ..how to handie records to
preserve them...and much more.

Stereo Review also helps you select the music to play
over your sound system. We cover every category of record-
ing on disc or tape, to help you steer away from uninspired
performances or mediocre recordings.

Stereo Review. When you subscribe you'll join the
group of people who enjoy music on their own terms—and
truly know what to buy.

Use the coupon to subscribe
—and save 79%!

79% OFF
Subscription Certificate

r-—mmmmmmmmnmmmnm—---ﬂ
Stereo Review:s.s:

| Boulder, Colorado 80322

. YES! Piease enter my subscription to Stereo Review at

79% off the annual newsstand rate of $23.40.That's also
50% off the full one-year subscription price of $9.98.

O One year (12 issues) for $4.99
O Two years for $9.98
O Three years for $14.97

\
|
| CHECK ONE: O Payment enclosed. O Bill me later.
|

Mr./Mrs./Ms.

(piease print full name)
Address Apt.

8H87

City

State Zip

Foreign postage: Add $1 a year for Canada. Add $5 a year (cash

| 9

h payment in U.S. currency oniy) for other countries outside U.S. and
possessions. Please allow 30 to 60 days for delivery of first issue.

L ————————————————————1J



TEST REPORTS

KEF 104.2

HE KEF 104.2 combines

many of the familiar quali-

ties of KEF speakers—a low

degree of coloration, stable
stereo imaging, a handsomely fin-
ished cabinet—with a novel design
that’s intended to provide the high
efficiency needed to reproduce
wide-dynamic-range program mate-
rial without excessive amounts of
amplifier power. The three-way co-
lumnar system features a unique
bass-driver configuration consisting
of two upward-firing 8-inch drivers
mounted entirely within the cabi-
net. The drivers operate in opposite
phase in separate enclosures about
18 inches apart. The air volume

SPEAKER SYSTEM
Julian Hirsch, Hirsch-Houck Laboratories

between them, which loads the front
of the bottom driver and the back of
the top driver, opens to the outside
through a frontal port about 412
inches in diameter.

The 104.2’s bass system operates
only up to about 150 Hz, and it
appears that the internal air volume
works with the port size and the
crossover network to optimize its
performance in that range. In addi-
tion to the considerable stiffening
imparted to the cabinet by its inter-
nal partitions, the frames and mag-
net structures of the two bass driv-
ers are rigidly joined by what ap-
pears to be an aluminum bar about
12 inch in diameter. The velocity of
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the air pumped through the port by
the two woofers is considerable, but
air turbulence is minimized by a
smoothly rounded plastic bezel in
the port. The internal volume is too
small to support resonant modes at
frequencies of 150 Hz or lower, and
higher modes are suppressed by sev-
eral collars of plastic foam sur-
rounding the vertical rod that joins
the driver frames.

The KEF 104.2’s other drivers are
inside a separate sealed enclosure
mounted on the front of the cabinet
above the woofer port. In a vertical
line on its front surface are two 4-
inch Bextrene-cone drivers with a 1-
inch dome tweeter between them.
The tweeter crossover frequency is
not specified, but KEF does state
that the speaker’s frequency re-
sponse is 55 to 20,000 Hz +2 dB
measured at 2 meters distance on
the reference axis. The company
also gives the directional character-
istics of the system in terms of the
upper (—2-dB) response limits at
several angles to the reference axis
in both the horizontal and the verti-
cal planes. The 104.2 is a high-effi-
ciency speaker, by high-fidelity
standards, being rated to deliver a
sound-pressure level (SPL) of 92 dB
at 1 meter on axis with a pink-noise
input of 2.83 volts. It is recom-
mended for use with amplifiers
rated to deliver between 25 and 200
watts to 4-ohm resistive loads.

It is this last rating that points up
one of the most unusual qualities of
the KEF 104.2. The speaker has
been designed to have a virtually
constant impedance of 4 ohms
across the audio range—in other
words, to look like a 4-ohm resistor
to the driving amplifier. It is com-
monplace to contrast the perform-
ance of amplifiers under laboratory
conditions, where they are required
to drive resistive loads of 4 or 8
ohms, with their performance in the
“real world,” where they drive very
complex loads that bear little resem-
blance to an electrical resistance of
any value. The constant 4-ohm im-
pedance of the KEF 104.2 enables
an amplifier to perform as well in its
intended application as in a labora-
tory test. In addition, since most
amplifiers will deliver considerably
more power to 4-ohm loads than to
8-ohm loads, the 104.2 can develop
the maximum possible program
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sound level from a given amplifier.

There is yet another bonus from a
constant-low-impedance design: the
frequency response of the system
will not be affected by the resistance
of the speaker cable used with it,
which can impress the shape of a
speaker’s impedance curve on an
otherwise flat amplifier response.
KEF's instructions indicate that any
kind of speaker wire should be per-
fectly satisfactory with the 104.2 as
long as the total resistance in series
with each speaker is less than 0.2
ohm (up to 12 feet for 14-gauge wire
or 20 feet for 12-gauge wire).

The 104.2’s constant resistance
was achieved with the aid of KEF's
extensive computer-aided design
and engineering facilities, which
were able to design impedance-cor-
recting networks for each driver as
well as the frequency-shaping and
level-matching networks needed to
perform the crossover functions.
According to KEF, an electrical
time delay in the crossover network
tilts the optimum listening axis up
about 10 degrees from the horizon-
tal in order to give optimum sound
quality for listeners seated about 10
feet from the speakers.

The KEF 104.2 has no user-
adjustable level controls. Its only
external feature, aside from the
midrange and high-frequency driv-
ers and their black grille cover, is a
pair of heavy-duty insulated bind-
ing posts on the rear of the cabinet.
These posts will accept stripped
wires, lugs, or banana plugs (but not
dual banana plugs since the termi-
nals are spaced 12 inches apart).
The cabinet is handsomely ve-
neered in walnut and measures 36
inches high, 11 inches wide, and
16¥% inches deep. Each speaker
weighs 70%2 pounds. Small, remov-
able rubber cabinet feet are sup-
plied. The KEF 104.2 is sold in
matched pairs, for $1,600 per pair.
KEF Electronics, Ltd.,, Dept. SR,
695 Oak Grove Ave., Menlo Park,
CA 94025.

Lab Tests

We installed a pair of KEF 104.2
speakers as recommended, about 2
feet from the wall behind them and
4 feet from the side walls of the
room. The room response was very
smooth, varying less than +4 dB
from 150 to 20,000 Hz. The woofer

This cutaway drawing shows the un-
usual construction of the KEF 104.2’s
bass system. The push-pull low-frequen-
cy drivers operate totally within the
cabinet, their output reaching the out-
side via a large, front-panel port.

response, measured at the port
opening, reached its maximum at
70 Hz, falling at 18 dB per octave
below 60 Hz. The output also de-
creased, to —5 dB, at 130 Hz and
more steeply above that frequency.
A close-miked measurement of the
response of one of the midrange
drivers showed a maximum at 250
Hz, with an 18-dB-per-octave de-
cline below 150 Hz and about a 6-
dB-per-octave rolloff above 250 Hz.
Our close-miked tweeter measure-
ments indicated that the crossover
took place at about 3,000 Hz.
Splicing the close-miked bass and
midrange curves to the room-
response curve in an unambiguous
manner was even more difficult
than usual, and the composite curve
showed an appreciable peak at the
woofer’s maximum-output frequen-
cy. This peak did not appear in our
quasi-anechoic FFT response meas-
urements, nor was it particularly
obvious in listening tests. The FFT
response (at 1 meter) was flat within
+3 dB from 180 to 20,000 Hz, with
the major departure from flatness
being a dip of about 5 dB at 3,000
Hz. The response dip was apparent-
ly the result of an interference effect
between the midrange and high-fre-
quency drivers; not only did it fail
to show up in our room measure-

ments, but it disappeared when we
measured the speaker’s response 45
degrees off its reference axis.

The off-axis response diverged
steeply from the axial response
above 8,000 Hz, a result of the
tweeter’s directivity. KEF suggests
that angling the speakers toward the
center of the room may improve
imaging under some circumstances,
although in our room this was not
necessary. The phase linearity of the
system was excellent at middle and
high frequencies, as shown by the
overall group-delay variation of
about 0.1 millisecond from 4,000 to
20,000 Hz and of less than 0.5 milli-
second as low as 1,000 Hz.

The 104.2°s sensitivity was almost
exactly as rated, with a 91-dB SPL
measured 1 meter from the speaker
when it was driven by 2.83 volts of
pink noise in the octave centered at
1,000 Hz. The impedance varied
only between 3.3 and 4.6 ohms from
20 to 20,000 Hz. This was not only
the most uniform speaker imped-
ance we have ever measured, but its
very uniformity attests to its almost
purely resistive nature. The woofer
distortion, at a constant drive level
of 2.5 volts (corresponding to a
midrange output of 90 dB), was less
than 1 percent from 140 to 75 Hz,
rising gently to 2.15 percent at 40
Hz and 4 percent at 30 Hz.

The KEF 104.2’s sounded
as smooth as they measured,
with a somewhat “warm”
character. Their kinship
with the other top KEF
models, particularly the

105. 2, was obuious.

Finally, our pulse power-handling
tests produced some of the most
prodigious power figures we have
yet come up with (in part the high
figures resulted from our using a dif-
ferent amplifier than we usually
have for these tests and operating it
in the bridged mode). With a sine-
wave signal on for 1 cycle, then off
for 128 cycles, the 100-Hz woofer
limit was 1,127 watts. At 1,000 Hz,
the system withstood 1,806 watts,
and at 10,000 Hz the limit was
1,670 watts. All these figures refer to
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the amplifier’s output at its clipping
point, the speaker did not clip or
otherwise show signs of overload in
any of these measurements.

Comments

The KEF 104.2 speakers sounded
as smooth as they measured, with a
somewhat “warm” character result-
ing from a slightly emphasized bass
output in combination with a gently
declining midrange and high-fre-
quency response. The kinship of
these speakers to the other top KEF
models (specifically the 105.2, with
which we are quite familiar) was
obvious. The sound was balanced,
certainly without any obvious em-
phasis in the higher frequencies, yet
not in the least dull or muffled. Of
course, it is quite possible that in
another room the bass output of the
104.2’s would be less prominent,
but the weight of the speakers dis-
couraged us from experiments in
placement.

Since our tests suggested that the
104.2 could deliver extremely high
sound levels without distortion, we
put them to the test with a CD that
opens with an enormous bang (Tel-
arc CD-80098, whose first selection
is the Strauss Explosions Polka).
With the playback gain set so that a
0-dB (maximum) digitally recorded
signal would drive the amplifier to
clipping (well over 1,000 watts per
channel into 4 ohms), we were
treated (?) to a good simulation of a
gunshot at close range. There was a
true physical impact as well as a
very loud sound, but no damage
resulted to amplifier, speakers, or
ears. The experiment reinforced our
view that there is no such thing as
having too much power for play-
back of a wide-range CD, assuming
that the speakers can handle it.
These can.

Priced at little more than half as
much as KEF's renowned 105 se-
ries, the 104.2 delivers sound of
very similar quality and quantity
from a much smaller and visually
less obtrusive cabinet. It demon-
strates quite dramatically the ongo-
ing progress in speaker design. Cer-
tainly KEF has realized well its
stated goals of wide dynamic range,
low coloration, stable stereo imag-
ing, and pleasing appearance in the
Model 104.2.

Circle 140 on reader service card

TECHNICS SB-R100
SPEAKER SYSTEM

Julian Hirsch, Hirs;ﬁ-Hmwk Laboratories

ECHNICS describes the SB-

R100 as a ““flat speaker sys-

tem” primarily in reference

to its shape, and in that
respect the phrase is both apt and
accurate. In addition, however, our
experience with this unusual speak-
er suggests that, while a truly flat
frequency response has yet to be
achieved in a loudspeaker, the SB-
R 100 comes closer to that goal than
many far more massive and expen-
sive speakers we have tested.

The two-way SB-R100 measures
only about 123 inches square and a
mere 2%s6 inches deep, so its physi-
cal flatness is indisputable. It is part
of a line of super-slim audio compo-
nents recently introduced by Tech-
nics that includes a combination
stereo receiver/cassette deck that is
the same depth as the SB-R100 and
the similar but slightly larger SB-
R200. The components in this line
are designed to be hung on a wall (!),
but the receiver/cassette player can
also be placed flat on a table, and
the speakers come with stands that
support them at a slight backward
angle when they are placed on a
bookshelf or other flat surface.

= e A T S ¥

Our tests were limited to the SB-
R100 speaker. Both models feature
a novel concentric planar-driver ar-
ray using the honeycomb construc-
tion introduced a few years ago in
several larger Technics speakers.
From the outside, the SB-R100 ap-
pears to have a single 9-inch flat-
diaphragm dniver with several con-
centric bands on its surface. Closer
examination reveals that the woofer
is a 7-inch-diameter ring with a
1%&-inch tweeter at its center. Sur-
rounding the woofer diaphragm is
an annular ring, about 9 inches in
diameter, that serves as a passive
radiator for the woofer. Each of the
three sections of the speaker is de-
coupled from its neighbors, en-
abling them to move independently
within their respective frequency
ranges. The crossover frequency is
1,000 Hz.

The SB-R100, including its metal-
mesh grille, is finished in black and
weighs 10 pounds. It has no level
controls. The tweeter is protected
against damage from excessive in-
put by an automatic thermal circuit
breaker, which can be reset by press-
ing a button on the rear of the
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speaker. Also on the rear are spring-
loaded connectors that accept the
stripped ends of the speaker wires.
In addition to the table stand, a
bracket is supplied to hang the
speaker on a wall like a picture.
Technics recommends wall mount-
ing for best bass response.

The honeycomb radiating sur-
faces of the drivers are formed plas-
tic and have a very high ratio of
stiffness to mass, thus greatly reduc-
ing the amplitudes of many of the
resonant modes of vibration that
occur on a conventional paper or
plastic cone. The radiating surfaces
are in the same plane, which im-
proves the phase coherence of the
acoustic output. Despite its small
size, the SB-R100 is rated to handle
up to 100 watts of music program
input (its companion receiver is
rated at 30 watts output).

The Technics SB-R100 is sold in
pairs. Suggested retail price per pair
is $260. Technics, Dept. SR, One
Panasonic Way, Secaucus, N.J.
07094.

Lab Tests

Initially we listened to the SB-
R100 speakers mounted on shelves
(with their stands) as well as hung
on the wall. The wall position pro-
duced better sound, we felt, so we
used that placement for our meas-
urements and later listening tests.
The averaged room-response curve
was impressively flat through the
midrange and high frequencies,
within +3 dB from about 200 to
20,000 Hz. The bass response, with
the microphone close to the speak-
er, was at its minimum at 700 Hz
and had a small peak at 140 Hz; it
fell off rapidly at lower frequencies,
to about —20 dB at 50 Hz. When
the bass response was spliced to the
room curve, the overall composite
frequency-response variation was
+4 dB from 90 to 20,000 Hz.

The quasi-anechoic axial frequen-
cy-response measurements made
with our IQS FFT analyzer were
generally similar to the room-
response curves. A 6-dB overall
variation from 180 to 20,000 Hz is
certainly good performance for any
speaker, and especially for one in
this price range. The polar response
showed moderate directivity above
7,000 Hz, and the overall group-
delay variation was 0.4 millisecond

from 4,000 to 20,000 Hz, reaching
2 milliseconds or more in the woof-
er’s range (below 2,000 Hz).

The speaker’s sound-pressure lev-
el (SPL) at 1,000 Hz, measured at a
1-meter distance, was 86 dB with
the standard input of 2.83 volts.
The input level needed to produce
the 90-dB SPL at which we measure
bass distortion was 4.47 volts. The

Despnte thewr objectrvely thin
bass, these speakers did not
sound at all bass-shy. Perhaps
their smooth midrange and
high-frequency response
compensa tesj%r the absence of
gut-thumping bass.

distortion was about 5 percent in
the range from 90 to 100 Hz,
increasing rapidly at lower frequen-
cies to 10.7 per cent at 70 Hz. Clear-
ly, low-bass response is not the forte
of the SB-R 100, although one could
hardly expect stronger bass in view
of the speaker’s extremely small
volume and radiating surface area
combined with its relatively high
efficiency. By sacrificing efficiency,
the SB-R100’s bass range could
have been extended, but since it was
designed to be used with a 30-watt
receiver, we feel that the Technics
engineers chose the optimum com-
promise.

Measured impedance reached a
minimum of 6.5 ohms at 1,750 Hz,
but over most of the audio range it
was 7 to 9 ohms (the two bass reso-
nances of this ported speaker were
at 50 and 115 Hz). We drove the
speaker with short tone bursts to
determine its peak power-handling
ability. At 100 Hz there was an
audible rasping sound with an input
of 42 watts (based on the measured
15-ohm impedance at that frequen-
cy). At 1,000 Hz the acoustic wave-
form clipped at 51 watts (into
8 ohms), and at 10,000 Hz we
observed a soft rounding of the
speaker’s waveform at 90 watts
(into 10 ohms).

Comments

The Technics SB-R100 is a very
unusual speaker, and not only be-

cause of its size and mounting op-
tions. When we first heard the
speaker in Japan last year, we were
very favorably impressed by its
smoothness and generally easy
sound. We have had similar initial
reactions in the past, however, only
to be disappointed when the speak-
ers finally reached us for extended
listening and lab measurements.
But that was not the case this time.
Frankly, we were not entirely pre-
pared for the sound we heard from
the diminutive and rather unassum-
ing SB-R100.

During much of the listening peri-
od, we also had on hand some large,
expensive, highly regarded speakers
from another manufacturer, and
comparisons, if not entirely reason-
able, were unavoidable. The most
obvious difference between the SB-
R100 and the others was, not sur-
prisingly, in bass response. But
when the program did not have a
substantial bass content (below 100
Hz), it was often necessary to walk
up to the speakers to determine
which pair was playing!

Another surprise was finding that,
despite their objectively thin bass,
these speakers did not sound at all
bass-shy. Perhaps their smooth,
uniform midrange and high-fre-
quency response allows them to de-
liver the essence of the music with
sufficient fidelity to compensate for
the absence of gut-thumping bass.
Our reaction to these speakers was
shared by more than one visitor
who was amazed to hear what they
could do, especially when reproduc-
ing a high-quality LP or a Compact
Disc.

It is difficult to describe the sound
character of the SB-R100 speakers,
beyond their lack of deep bass. The
sound is just plain good—good
enough that we never felt the urge to
switch to larger speakers during our
extended listening sessions. If you
are short on floor or shelf space and
can spare a couple of square feet of
wall space, and if you won’t mind a
pair of solid black squares on your
wall, the Technics SB-R100 may
well be the answer to your audio
prayers. And if you like deep bass, a
pair of these would make nearly ide-
al satellites for a three-piece system
with a subwoofer. In any case, the
price is right, and so is the sound.
Circle 141 on reader service card
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MAXELLTAKES
COMPACT DISC QUALITY
OUT OF

- O e LT

Ah, the comforts of home. They’re tough to
leave behind. Especially when it comes to
things like your compact disc player.

But even though you might not be able to
take the player with you, you can take the bril-
liant sound quality If you record your compact
discs on Maxell XL-S cassettes.

By producing smaller, more uniform mag-
netic particles, we can pack more of those
particles on the tape surface. Which makes it
possible to record more information on a given
area of tape.

THE LIVING ROOM.

-
a5 e
- . a2

As a result, AC bias noise is greatly reduced. And maximum
output levels are significantly increased. In fact,
the dynamic range of XL-S s ex-
panded so much, it can capture
everything from the subtle passages =
to the extreme bursts inherent to
compact discs.
So record your compact discs on

Maxell XL-S. i il
ITS WORTH IT

quality wherever you feel

Then you can enjoy their sound
at home. © 1985 Moxed Comporasion of Amenca, 60 Oxdord Drve, Moonachse, NLJ 07074




TEST REPORTS

MISSION 707
SPEAKER SYSTEM

o e

Julian Hirsch, Hzrsch Houck Laboratones

N size and price, the Model 707

lies roughly in the middle of the

Mission speaker line. It is a

compact, two-way bookshelf
system based on an 8-inch woofer
operating in a ported enclosure. The
woofer cone is plasticized, with a
foam-plastic surround. At 2,200 Hz
the system crosses over to a ¥-inch-
dome tweeter whose voice coil is
damped and cooled by Ferrofluid in
its magnetic gap.

The Mission 707 has a nominal
impedance rating of 8 ohms and a
relatively high rated sensitivity, 92-
dB sound-pressure level (SPL) at 1
meter when driven by 1 watt. The
speaker is recommended for use
with amplifiers rated to deliver
from 20 to 100 watts per channel.
Its rated frequency response (under

unspecified conditions) is from 50
to 20,000 Hz +3 dB.

The cabinet of the Mission 707 is
1812 inches high, 978 inches wide,
and 109 inches deep. Each system
weighs 16 pounds. The cabinets are
available finished either in walnut
or in black. Removing the black
cloth grille reveals an off-white
front panel with a vertical align-
ment of the woofer at the top, the
tweeter just below the center, and
the bass port at the bottom. The
front panel is actually made of plas-
tic, about 1 inch thick, and is
designed to be much more rigid
than conventional chipboard pan-
els. The insulated binding-post con-
nectors in the rear can accept
stripped wire ends, lugs, and single
or dual banana plugs. The Mission

707 is sold in pairs for $449 per pair.
Mission Electronics Corp. of Ameri-
ca, Dept. SR, 5985 Atlantic Dr.,
Unit 6, Mississaugua, Ontario L4W
1S4, Canada.

Lab Tests

The averaged room response of
the Mission 707 was very uniform
over a large part of the audio range,
from 1,000 to 20,000 Hz. While
there were the usual irregularities
caused by room resonances and
multiple signal paths from the
speakers to the microphone, the 3-
dB overall variation of the
smoothed curve through that range
of more than four octaves was ex-
emplary. For this measurement the
speakers were mounted about 18
inches in front of the wall and 25
inches from the floor. The same
placement produced very satisfacto-
ry listening results and was in gener-
al accordance with the manufactur-
er’s suggested procedure.

The measured response between
130 and 1,100 Hz was also very
smooth and flat, but it averaged 2 to
3 dB higher than the ouput at the
higher frequencies. We measured
the woofer response separately, with
close microphone spacing, and the
combined cone and port response
(the effective acoustic crossover be-
tween the two was at about 90 Hz)
was at maximum between 100 and
250 Hz, dropping off at higher fre-
quencies to about —6 dB at 1,000
Hz and at lower frequencies to —6
dB at 45 Hz. There was some ambi-
guity in splicing the woofer response
to the room response to form a
composite response curve. Our final
curve showed a +4.5-dB variation
between 35 and 20,000 Hz. The
actual response of the Mission 707
in the bass and lower midrange
(and, thus, its overall response flat-
ness) is likely to be greatly affected
by how the speakers are placed in a
specific room and by the room’s
dimensions.

Quasi-anechoicresponse measure-
ments with the IQS FFT analyzer
showed an axial response (1 meter
from the speaker) of +5 dB from
180 to 20,000 Hz. Much of this vari-
ation was caused by a dip at 5,000
Hz that was apparently caused by
unavoidable reflections from room
boundaries (it did not show up in
the room-response measurements).
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Discounting this anomaly, the ane-
choic response was an impressive
+1.5 dB from 180 to 15,000 Hz. A
comparison of the response meas-
ured on the speaker’s axis with that
45 degrees off axis showed typical
differences between the two curves
of no more than 3 dB up to and
beyond 10,000 Hz, and only about
10 dB at 20;000 Hz, confirming the
excellent horizontal dispersion of
the dome tweeter. The speaker’s
phase linearity was also very good;
the group delay varied only +0.2
millisecond over the tweeter’s
range, with occasional excursions to
about 0.5 millisecond down to
about 500 Hz.

The sensitivity of the Mission 707
was even higher than rated. An
input of 2.83 volts of pink noise in
an octave band centered at 1,000 Hz
produced a 94-dB SPL at a 1-meter
distance. The system’s impedance
curve had maxima of 25 to 35 ohms
at 23, 95, and 1,500 Hz, minima of
7, 6, and 5 ohms at 55, 200, and
8,000 Hz, respectively. Given this
performance, the impedance proba-
bly should have been rated as 6
ohms, but the manufacturer’s 8-
ohm figure is not unreasonable.

We measured the woofer distor-
tion (separately at the cone and
port) at frequencies from 100 Hz
down to 30 Hz. The drive level was
maintained at 1.8 volts, correspond-
ing to our reference midrange-out-
put SPL of 90 dB. The harmonic
distortion was about 1.3 percent at
100 Hz, 2 percent at about 70 Hz,
and a very respectable 8 percent at
30 Hz.

Finally, we drove the speaker us-
ing single-cycle sine-wave tone
bursts, with duty cycles of 1 on and
128 off, to establish its short-term
(dynamic) power-handling ability.
By simultaneously viewing the am-
plifier’s electrical-output waveform
and the speaker’s acoustic-output
waveform on a calibrated oscillo-
scope, we determined how much
voltage could be applied to the
speaker before its output became
distorted. In many cases the ampli-
fier clipped before the speaker did.

We ran the tone-burst test at fre-
quencies of 100, 1,000, and 10,000
Hz. For each measurement, the rms
voltage of the single-cycle input was
squared and divided by the meas-
ured speaker impedance at that fre-

quency to derive an equivalent
power in watts. Since there are no
accepted standards for this sort of
measurement, we have developed
our own somewhat arbitrary proce-
dure. For example, we decided to
use the measured impedance at
each test frequency, instead of the
speaker’s nominal rated impedance,
because we felt it was more realistic.
In fact, however, the actual *“dy-
namic” impedance of a speaker (the
voltage divided by the current) dur-
ing a short energy burst may be
much lower than any steady-state
value. In any event, the Mission 707
was able (somewhat to our surprise)
to absorb the full output of the
amplifier at the two higher frequen-
cies. At 1,000 Hz the amplifier
clipped at 477 watts, and at 10,000
Hz it clipped at 1,560 watts! Only at
100 Hz did the woofer cone reach its
excursion limits, with audible dis-
tortion at 134 watts input.

Comments

The Mission 707 proved to be an
exceptionally balanced and clean-
sounding speaker. While its appar-
ent bass was not as strong as our
measurements might imply (re-
member, bass response is strongly
affected by a speaker’s acoustic en-
vironment), it was certainly not
lacking in any substantive respect.
The smoothness and wide range of

the speaker’s output was evident
from first listening, and these quali-
ties more than compensated for any
real or imagined limitations in the
lowest audible octaves.

The Model 707 is not only an
exceptionally efficient small speak-
er, but it is one that can handle huge
dynamic-power inputs without
damage or serious distortion. This
quality implies that it can be played
quite loud—and, more important,
that it can produce the high peak
levels of CD’s and the best LP’s,

From its externals, there is little
to show that the Mission 707 is
more than “just another bookshelf
speaker.” It is light in weight, low in
price, unpretentious in styling and
finish (we thought our black-fin-
ished samples had a rather utilitar-
ian appearance), and hardly unique
in its specifications. However, a few
minutes of listening (before making
any measurements) left us with a
strong impression that this speaker
had been designed by someone with
definite goals and the ability to real-
ize them in practice. Although the
Mission 707 is rather low priced by
today’s standards, it has the
smoothness and balance of a far
more expensive speaker. A lot of
things have been done right in its
creation, and the proof is in the lis-
tening.

Circle 142 on reader service card

. . . Please try to understand, Dr. Kondrilov, we're not denigrating your 5-ton
zinc-lined speaker with the high-pressure-steam woofer and laminated-carp-skin
tweeter. But we'd like to see your research and development put to a more

commercial use, something we can make some money on. . . .

.
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JENSEN UNLEASHES 80 WATTS
OF ELECTRONIC FURY

Introducing the Jensen Power Amplified Car Speaker System.

Find out how many watts of power
your car stereo receiver puts out. If
it's like most standard receivers, it’s
between 5-10 watts. And that’s fine
for easy listening. But if you want
to hear all the vividness, all the
excitement, all the energy of rock
and roll, jazz, and classical music,
you need the Jensen® Power Amplified
Car Stereo Speaker System. Espe-
cially if you're using good tapes or
plan on adding a compact digital
disc player.

The extra power comes from
the fact that each Jensen Power
Amplified Speaker has a built in
20 watt amplifier. Buy a pair of these

DIGITAL
"

o

-
READY

© 1985 International Jensen, Inc.

speakers and you get 40 watts of
power. Or, buy a system of four and
you get 80 watts of electronic fury in
your car. The extra power actually
helps your system reproduce more
of the signal contained on today’s
better tapes or compact digital discs.
You'll hear more realistic sound at
low or high volume levels than pos-
sible without the extra power.

The crisp, sharp sound is the
result of more than 71 discrete elec-
tronic components mounted in the
base of each speaker. The sound is
rich, clear, and perfectly balanced.
Yet the low profile design of these
speakers allows you to place them

in the doors or side panels of most
automobiles without additional
modification. As an extra bonus,
each speaker can also be tuned dur-
ing installation to match your taste,
or your car’'s acoustic environment.

Take it from the experts at
Jensen, don’t buy your car stereo
system backwards, buy your speak-
ers first. And now you can buy the
speakers with built in digital-ready
power amplifiers instead of investing
in additional costly components.

The new Jensen Power
Amplified Speaker.

The only thing quiet about it is
its price!

JENSEN

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 893

When you want it all

CIRCLE NO. 24 ON READER SERVICE CARD
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SANSUI S-X 1130
AUDIO/VIDEO RECEIVER

ANSUI'S S-X1130 is possibly

the most versatile receiver

currently available for the

audio/video enthusiast. The
moderately large and heavy compo-
nent contains a stereo/mono FM
tuner, a stereo/mono AM tuner, a
preamplifier that has a phono input
suitable for either a moving-magnet
(MM) or a moving-coil (MC) car-
tridge as well as the usual tuner,
tape, and high-level signal inputs,
and a husky stereo power amplifier.
The power-amp section is rated to
deliver at least 130 watts per chan-
nel into 8-ohm loads from 20 to
20,000 Hz with no more than 0.005
percent total harmonic distortion.
All these audio features alone—
especially the ability to decode auto-
matically AM-stereo broadcasts in
any of the four approved systems—
would ‘make the S-X1130 notewor-
thy, but there’s more.

The S-X1130 can also operate
with several video components, in-
cluding a television set or video
monitor, a video-disc player, and
one or two VCR’s. Front-panel
pushbuttons select the program
source—which can be audio only
(as from a turntable or CD player)
or combine audio with video (as

Julian Hirsch, Hirsch-Houck Laboratores

from a VCR)—and interconnect the
appropriate components for dub-
bing audio or video programs.

One of the two VCR’s that the
S-X1130 can accommodate plugs
into front-panel jacks and can be
used for playback only. The other
connects to jacks on the rear apron
of the receiver, and its audio and
video outputs can be processed
within the S-X1130 before going to
an external TV receiver or video
monitor and speakers. The primary
reason for this arrangement is to
make use of the unique audio/video
control features of the S-X1130,
which are especially useful for dub-
bing video tapes.

A small knob on the receiver’s
front panel fades audio and video
levels simultaneously, and another
allows replacement of the audio
portion of a video program with
another audio source. A third con-
trol adjusts the sharpness of the vid-
eo image, which is useful for main-
taining video quality during dub-
bing. Small pushbuttons select ster-
eo or mono from video sources and
turn on a noise filter to reduce high-
frequency hiss in a video sound-
track. Pressing the MULTIDIMEN-
SION button can increase the chan-

nel spread of some stereo programs,
and it can provide a pseudo-stereo
effect from a mono program by
means of frequency contouring and
interchannel phase shifting. When
these control functions are applied
to a video program from a VCR or
video-disc player, the modified pro-
gram can be recorded or supplied to
the antenna input of an external TV
receiver (on Channels 3 or 4) by
using the S-X1130’s built-in modu-
lator.

Most of the other features and
controls of the Sansui S-X1130 are
typical of fine stereo receivers and
need not be described in detail. The
multicolored information display
on the front panel shows the radio
band, tuned frequency, and signal
strength, the selected program
source, the status of such front-pan-
el control buttons as SUBSONIC (fil-
ter) and LOUDNESS, the power out-
put from each channel, and whether
a stereo transmission (AM or FM) is
being received. Most controls are
light-touch buttons or plates, and
the only full-sized knob is the vol-
ume control. The tone controls
(bass, midrange, treble) and the bal-
ance control are small horizontal
sliders.

The Sansui S-X1130 is 17 inches
wide, 16% inches deep, and 63
inches high. It is finished in black
with gold front-panel markings, and
it weighs 36 pounds. Price: $950.
Sansui Electronics Corp., Dept. SR,
1250 Valley Brook Ave., Lyndhurst,
NJ 07071.
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Lab Tests

The Sansui S-X 1130 has no exter-
nal heat sinks, and during our one-
hour one-third-power precondition-
ing period its top plate became very
hot—uncomfortable to the touch,
though not dangerous. During nor-
mal operation it never became more
than mildly warm.

The receiver’s measured 8-ohm
dynamic headroom of 3.1 dB is
unusually good. Apparently the am-
plifier’s distortion rating of 0.005
percent applies only to the power-
amplifier section, which can be op-
erated separately from the pream-
plifier by removing a pair of jumper
links on the rear panel. It is our pol-
icy, however, to measure the distor-
tion levels of integrated amplifiers
and receivers through a high-level
preamplifier input, which is their
normal mode of operation. This dif-
ference in measurement procedure
perhaps explains our higher than
rated distortion figures, but in any
case the distortion was quite inaudi-
ble. The measured rise to 0.045 per-
cent at 1 watt reflects the contribu-
tion of noise at lower-power out-
puts. The distortion characteristics
were quite similar with lower-
impedance loads.

The receiver has a SPEAKER IM-
PEDANCE selector switch on its rear
apron that can be set for either 8- to
16-ohm or 4- to 8-ohm speakers.
Though it is apparently intended to
prevent overheating or other dam-
age from extended high-power out-
put operation into low load imped-
ances, we could find no difference
between the two settings in either
clipping-power output, dynamic-
power output, or distortion. The
8/16-OHM setting was therefore used
for all amplifier measurements.

The S-X1130 was stable with
reactive simulated speaker loads.
We found that the power-level dis-
play was grossly inaccurate over
much of its range (at an indicated
100 watts, the actual output was
only 12 watts!), but this has no bear-
ing on the actual performance of the
receiver. A pushbutton switch in-
creases the display’s sensitivity by a
factor of ten; the error noted was
measured at the “normal” sensitivi-
ty setting.

The tone tontrols had conven-
tional response characteristics, and

(0 Automatic decoding of all
approved AM-stereo transmission
systems; switchable to mono

a gleclronic pushbutton tuning
with seek and scan functions

0O Memories for eight FM and
eight AM stations

O Connections and switching for
two pairs of speakers, two audio
tape decks, two VCR’s, and a
video-disc player, including
dubbing functions

(J Video and audio outputs to TV
set or video monitor

0 Video/audio fading control and
audio mixing control

O Noise filter for video-component
audio channels

O **Multidimension” pseudo-stereo
circuit for video or audio

rogram sources

O Sharpness control for improved
picture quality when dubbing
video signals

O Stereo/mono button for video
sources

O Stereo headphone jack (V4-inch

hone) on front panel

L] K’lono microphone-input phone
jack and level control on front

anel

O Input connections for one VCR
on front panel

O Pushbutton source selector for

the loudness control boosted both
low and high frequencies as the vol-
ume was reduced (the response
modification came on abruptly at a
volume-control setting of about
—20 dB and remained unchanged
as the volume was reduced further).
The SUBSONIC filter began to roll off
the response at about 100 Hz, and it
was down 10 dB at 20 Hz. RIAA
phono equalization was unusually
accurate.

We measured the response of the
MULTIDIMENSION circuit by driving
only one channel and measuring the
frequency response at the output of
both channels as well as the phase
difference between them. The out-
put of the undriven channel had a
reasonably uniform response over
the audio range; it was at the same
average level as the driven channel.
The driven channel, however, had a
reduced output between 60 and 600
Hz, reaching a minimum of —20 dB
at 200 Hz, and a fairly flat but ele-
vated (+6- to +7-dB) output be-
tween 2,000 and 20,000 Hz. The
phase difference between the iwo

FEATURES
e = R s
(J Digital-synthesis AM/FM stereo phono, FM, AM, auxiliary/CD
receiver

layer, one tape deck

0 Kdonitor/play ack button for
second tape deck

O Pushbuttons select MM or MC
rhono inputs, “‘subsonic”’ filter,
oudness compensation

O Horizontal sliders for tone
controls and balance

0O Display panel shows radio band,
tuned frequency, correct tuning,
signal strength, stereo reception,
selected program source, other
control settings, audio power
output for left and right
channels (calibrated from 0.01
to 200 watts)

O Pushbutton selects tenfold
increase in power-display
sensitivity

O Wide/narrow FM i.f.-bandwidth
selector button

O Rear apron contains audio and
video input and output jacks,
preamplifier-output/main-
amplifier-input jacks (joined by
removable jumpers), VHF
antenna input and output jacks
(**F'" connectors), connectors for
an AM loop antenna and a
300-ohm FM antenna, 75-ohm

FM *““F” type coaxial connector,
insulated speaker binding posts,
speaker-impedance selector
switch, and three a.c. outlets
(one switched)

channels changed with frequency,
typically being between 90 and 180
degrees; the channels were in phase
only at 140 Hz.

The FM tuner of our test sample
of the S-X1130 was slightly mis-
aligned. As a result, minimum dis-
tortion occurred when the signal fre-
quency was set about 30 kHz higher
than the frequency display indi-
cated. Although the change in dis-
tortion from this procedure was not
great, it had an appreciable effect on
the usable-sensitivity measurement
and on the measured tuner distor-
tion with a 65-dBf input. With a dig-
ital synthesis tuner like this, an
ordinary user cannot detune to
achieve minimum distortion, nor
could this be done by ear even if it
were possible, since the distortion is
audibly insignificant in any case.
Therefore, we made all our tuner
measurements as though the mis-
alignment did not exist.

As sometimes happens, the maxi-
mum stereo quieting, a very low
—80.7 dB, was not attained until
the input signal was increased to 85
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A slight improvement on perfection.

Technics compact disc players.

Technics compact disc players. And the d.gital compact disc.
Together they've given you what nc conventional audio
system can: the perfect on of musical reality
So with Technics, what you hear is not just a reproduction
' of a performance, but & re-creation of it.
But occasiondly even the musical perfection of a compact
disc can be marred by fingerprints, cust or scratches So the
“Technics SL-P2 compac: disc player has imp-ovements like an
comeact advanced esror correction system, desigred to
comgensate for those imperfectiors. To help ensune
oiGimaL auoie that the sound you hear s still completely flawless.
You also get sophisticated, convenient controls. Such as
15-step random access programming so yo. can pley any
selection. In any order. And all of this can b2 controlled from
_ across the room with T2chnics wireless remot2 control.
! The digital revolution continues at Technics. Perfectly.

Technics

The science of sound

CIRCLE NO. 1 ON READEF SERVICE CARD




TEST REPORTS

dBf (10,000 uV). The capture ratio
and AM rejection were excellent, as
was the 75-db image rejection. The
alternate- and adjacent-channel se-
lectivity measurements were both
very good, using either the wide or
narrow i.f. bandwidth. In view of
the modestly reduced distortion us-
ing the wide bandwidth, without
any significant reduction in selectiv-
ity, we would recommend using the
wide setting at all times (in the
absence of a specific interference
problem). The 19-kHz pilot-carrier
leakage into the audio was very low,
and power-line hum was exception-
ally low.

The AM tuner section’s frequency
response was somewhat broader
than in most tuners we have tested.
No measurements could be made
on the stereo performance of the
AM tuner, although we did listen to
a number of stereo broadcasts.

Comments

It is unfortunate that the FM tun-
er of the Sansui S-X1130 receiver
we tested was misaligned, since al-
most all our criticism of its perform-
ance derives from that flaw. Lucki-
ly, it was misaligned by only 30
kHz. A larger error would have pre-
vented the TUNED indicator from
coming on and would have kept the
receiver constantly muted unless it
were switched to mono, which is the
only way to disable the muting cir-
cuit. On the other hand, a larger
misalignment might well have pre-
vented the receiver from leaving the
factory in the first place, and we
would never have encountered the
problem!

Still, we are happy to report our
very positive impressions of this
unusual and versatile product. De-
spite the misalignment of our sam-
ple, its FM tuner is one of the better
ones we have seen recently, with
good to excellent measured per-
formance in practically every cate-
gory. The noise level, in particular,
was lower than we generally meas-
ure from either a receiver or a sepa-
rate tuner. Even the AM tuner is a
cut above the norm in sound quality
(though still far from **hi-fi”’).

For the first time, we had the
opportunity to listen at length to
stereo AM transmissions from a
number of stations. Our impression
of the sound was that, while it was

0O FM Tuner Section (wide i.f.
bandwidth unless specified)

Usable sensitivity (mono): 16.5
dBf (3.7 V)

50-dB guieting sensitivity: mono,
13 dBf (2.5 uV); stereo, 37 dBf
(39 uV)

Signal-to-noise ratio at 65 dBf:
mono, 82.5 dB; stereo, 76 dB
(80.7 dB at 85 dBf)

THD -+ noise at 65 dBf: mono,
0.27% (narrow bandwidth,
0.41%); stereo, 0.17%

Capture ratio at 65 dBf: 1.2 dB

AM rejection at 65 dBf: 75 dB

Image rejection: 75 dB

Alternate-channel selectivity: wide
i.f. bandwidth, 64 dB; narrow
bandwidth, 80 dB

Adjacent-channel selectivity: wide
i.f. bandwidth, 4 dB; narrow
bandwidth, 8 dB

Stereo threshold: 30 dBf (17.4 uV)

19-kHz leakage: —75 dB

Hum: —82 dB

Stereo channel separation: at 100
Hz, 42.5 dB (wide i.f.), 38 dB
(narrow i.f.); at 1,000 Hz, 46 dB
(wide), 38.5 dB (narrow); at
10,000 Hz, 36.5 dB (wide), 33.5
dB (narrow)

AM frequency response: —6 dB at
23 and 3,500 Hz; 30 to 9,000 Hz
+0, —1 dB; —4 dB at 15,000 Hz

FM frequency response: 30 to
15,0?)% Hz (+0, —3.5 db at
15,000 Hz)

HIRSCH-HOUCK LAB MEASUREMENTS

0O Audio Amplifier

1,000-Hz output power at clipping:
171 watts into 8 ohms; 150 watts
into 4 ohms; 76 watts into 2
ohms

Clipping headroom (relative to
rated output): 1.2 dB (8 ohms)

Dynamic power output: 264 watts
into 8 ohms; 200 watts into 4
ohms; 100 watts into 2 ohms

Dynamic headroom: 3.1 dB (8
ohms)

Harmonic distortion (THD +
noise) at 1,000 Hz into 8 ohms: 1
watt, 0.045%; 10 to 50 watts,
0.015%; 130 watts, 0.025%

Maximum distortion from 20 to
20,000 Hz into 8 ohms: 0.13% at
20,000 Hz (130 watts)

Slew factor: greater than 25
Sensitivity for a 1-watt output (into
8 ohms): MM phono, 0.56 mV;
aux, 14 mV; microphone, 0.054

mV (at maximum gain)

Phono-input overload (MM): 78 to
80 mV

Microphone overload: about 10 mV

A-weighted noise (referred to a
1-watt output): MM phono,
—71.5 dB; aux, —7de

Phono-input impedance: 50,000
ohms and 110 picofarads (MM);
100 ohms (MCF

RIAA phono equalization error:
+0.4 dB from 20 to 20,000 Hz
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