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This tiny micro-
processor is the
latest innovation in
Pioneer’s best com-
ponents. It can improve the
way you listen to your music. And
it can also improve your music.

THE SX-8 RECEIVER:
DON'T TURN THAT DIAL.

, How smart is smart?

For starters, the brain inside the SX-8
allows us to use push button controls,
iehmlnatlng noise and distortion caused by
mechanical dials.
So all you hear is
crisp, clean music.
Just the way it was
recorded. The brain
also willingly takes
All-electronic receiver operation does  yy@y the Chore S yOU

away with knobs and dials. Volume,

station and bass and treble levels can
be easily monitored thanks to L.E.D. Used to dO y Ourself'

TUMAYE BALANGE SARSET ———vOLumE

 readous. Just push a

button to raise or lower volume or tone,
change stations, even check the time. Push
the ScanTuning button and the receiver
automatically scans every strong station,
playing five seconds of each one.

Then, simply touch the Memory button.
Your station, volume, and tone settings will




an immediate liking to the riew PL-88FE

It's front lcading, stackable and, |r..
/' ofall, it's fully programmables ;
Punch in up to eight cuts per smieﬁ. i

be instantly stored in the memory. Ready to %nh\é Oﬁr?t;tbhlil ﬁﬁﬁgﬁg’tiﬁ{fygﬁgﬁ e 3/ i

be recalled just as fast. e b |

THE CT9-R TAPE DECK: And when you're recording from
SMART ENOUGH TO FIND NOTHING.  yecords to cassattes you'll appreciate the

If you've ever done evena small amount of tape deck synchro that automatically

cassette recording, ycu've gone T ——— piaces any Pioneer Auto
through the not-so-convenient fast i Reverse tape deck into
forward/stop/play/reverse procedure k IR the pause mode when
of trying to find the blank area where ' the turntable tone arm
your last recording left-off. ' lifts off the record.

The CT9-R. on the other hand, Leaving you free for
has a button marked Blank Search. s more important things.
Give it a push and it will find the area that’s Like listening to music.
long enough to tape on, back up to the last The Pionesr CT-9R tape deck, SX-8
recorded piece, leave a nine second space  recewer and PL-88F turntable. Proof that
and stop, ready 1o record. to get the quality of music you buy quality

In about three seconds. components ior, you dori't need a lot of

Automatically. knowledge.

And, as if that weren't enough, the You just need a little brain.

CT9-R also has the world's fastest Automatic

Bias Level Equalization. In plain English, that \) PIONEER

means that it takes just eight seconds for

Auto B.L.E. to analyze the tape being used Becauscﬁg}?o[{lgﬁ}&!c{}?ﬁers
(no easy task with over 200 different

tapes on the market) and then adjust
the deck for opt.:mum performance
with that tape. Improving the quality
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of your recordi faster than you can
say “wow and flutter
THE PL-88F TURNTABLE: [T WON'T
PLAY WHAT YOU DON'T LIKE.
In the history of recorded music, » _
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Shape Up Your Music!

Now—exercise complete control over your
music! Realistic’s new STA-790 features a
seven-band stereo graphic frequency equalizer
with slide-action controls that boost or cut
audio response by up to 12 dB at 50, 150, 400,
1000, 2400, 6000 and 15,000 Hz. Provides far
more precise adjustment than with two or even
three conventional tone controls so you get
exactly the sound you want. Adjust it to suit
your listening room acoustics and personal
taste perfectly. EQ bypass pushbutton allows
instant comparison to “flat” response.

30 Hz cut pushbutton reduces power robbing
hum and rumble distortion. Monitor output
power to your speakers with a 21-segment
LED display. Exclusive Auto-Magic® auto-
matically fine-tunes and locks-in FM stations.

LED tuning and S-segment LED signal
strength indicators assure you of precise sta-
tion tuning.

And there’s plenty of clean power to deliver all
the dynamics that today’s music demands. 45
watts per channel, minimum rms into 8 ochms
from 20-20,000 Hz, with no more than 0.04%
THD. Experience the new STA-790 at your
nearby Radio Shack—today! Only $359.95.

BUILT AND SOLD EXCLUSIVELY BY

Radio fhaek

A DIVISION OF TANDY CORPORATION

Retail price may vary at individual stores and dealers.
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Stevie’s cassette is SA-X
for all the keys he plays in.

When it comes to music, in high biasrecord- 7 levels without distor-
Stevie Wonder and TDK ing with sound per- L% Gt oy tion or saturation.
are perfectionists. Stevie’s formance which % T TN Last, but not least,
perfection lies in his talent. approaches that of \\ TDK'’s Laboratory
TDK'’s perfection is in its high-energy metal. Sorany ot 28) || Standard Mechanism
technology. The kind of The exclusive TDK i _ gives Stevie unsur-
technology that makes our double-coating of ' /I . passed cassette re-
newly reformulated SA-X Super Avilyn e i liability, for a lifetime.
high bias cassette the ' particles & e TDK SA-X—it’s
cassette that Stevie provides oy the machine for Stevie
depends on to cap- / } % optimum perform- Wonder s machine. Shouldn't it
ture every note and ance for each fre- be the machine for yours?
nuance of every ‘ quency range. And

performance. . l ¥ SAX's super wide

SA-X cassettes » \ : dynamic range & I DK

give Stevie a - % and high MOL 3
v .

new dimension handle high signal = THE MACHINE FOR YOUR MACHINE
CIRCLE NO. 48 ON REAOER SERVICE CARD
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 Edited by William Livingstone

® FIFTEEN ALBUMS WERE CERTIFIED GOLD ® PRIZES AND AWARDS: The American Man
by the Recording Industry Association of Music award given every three years
of America in July, the first month by Phi Mu Alpha (a professional music
since January in which certifications fraternity) was presented this year to
equaled those of the same month last the operatic baritone Sherrill Milnes.
year. The July list of records that ...The Leonie Sonning Music Prize in
have sold more than 500,000 copies Denmark was presented to Isaac Stern
includes John Cougar's "American Fool" for his "unique efforts and contribu-

(Riva/Polygram), Juice Newton's "Quiet tion, both as a violinist and a violin
Lies" (Capitol), Air Supply's "Now and pedagogue, to the international music

Forever" (Arista), "Stevie Wonder's life."...Composer Conlon Nancarrow,
Original Musiquarium I" (Tamla/Motown), who turns seventy on October 27, has
and "Hooked on Swing" (RCA) by Larry been named recipient of a $300,000
Elgart and the Manhattan Swing Orches- award from the John D. and Catherine T.
tra. The movie soundtrack album from MacArthur Foundation. Nancarrow, who
Annie (Columbia) and Richard Simmons's has spent the last forty years in
exercise album "Reach" (Elektra) were seclusion in Mexico, composes only for
certified platinum (sales of 1,000,000 the player piano. Recordings of his
copies). "Reach," "Now and Forever," work can be ordered from 1750 Arch
"Quiet Lies," and "Hooked on Swing" Records, 1750 Arch Street, Berkeley,
are reviewed in this issue. Calif. 94709....Congressman Sidney R.

Yates (D., Illinois) has received the
® PERLMAN: COOL AND CLASSIC is the American Symphony Orchestra League's

first of three telecasts in the series Gold Baton for his support of the arts.
Previn and the Pittsburgh, returning
to PBS on October 6. Conductor/pianist ® TECH NOTES: Sony has reportedly

André Previn collaborates here with developed a means of recording stereo
violinist Itzhak Perlman, bassist Red of high quality in addition to a video
Mitchell, drummer Shelly Manne, and signal on their Beta-format videocas-
guitarist Jim Hall. The program shows settes without using conventional ana-
how these musicians made the Angel log recording techniques. The system,

jazz album "A Different Kind of Blues," dubbed AFM, uses frequency modulation
which has become a best seller. Check to achieve a reported signal-to-noise
local Public Broadcasting Service sta- ratio of 80 dB, 20 to 20,000 Hz fre-

tions for exact time. quency response, 0.3 per cent harmonic

distortion, and 0.005 per cent wow and
® JAZZ ALIVE!, National Public Radio's flutter. The FM-audio signals are

prestigious series, celebrates its apparently fed to two special heads
fifth birthday on October 2 with a mounted on the spinning video-head
four-hour special featuring such per- drum. Sony has made no announcement
formers as Ella Fitzgerald and Stevie of product availability and has not
Wonder with tapes of a number of great said whether AFM is compatible with
jazz musicians who have died since previous Beta formats.

they appeared on the show. Among these

are Bill Evans, Charles Mingus, and ® GUIDES TO THE USE AND CARE OF TAPE
Helen Humes. Continuing its sixth RECORDERS are available at no charge
season, on October 9 the show salutes from Nortronics, a major manufacturer
Thelonious Monk. On October 16 there of magnetic heads for recorders. The
is a show from the New Orleans Jazz booklets are "Recorder Care Manual"
and Heritage Festival. The Modern and "Picture Perfect Guide to Home
Jazz Quartet and Dave Brubeck Quartet Video Recording." They will be sent
are the artists on the October 23 pro- free on request from Recorder Care
gram. The October 30 concert is from Division, Nortronics Company, Inc.,
Carnegie Hall and is part of the Kool 8101 Tenth Avenue North, Minneapolis,
Jazz Festival. Minn. 55427.
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Speaking of Music...

By Williom
Livingstone

CARING AND SHARING

NLY two American audiophiles own
O the $10,000 Micro Seiki SX 8000
turntable shown on the cover of this issue. |
don’t know who the fortunate two are, but
when they invite friends in to listen to a few
records, they must feel a pride of possession
similar to what King Francis I of France
experienced when he asked his friends over
to look at the new painting he had bought
from Leonardo da Vinci, the Mona Lisa.

In the article on high-end hi-fi that begins
on page 62, Alan Lofft (a new contributor
to this magazine) speculates a bit on what
motivates people who become obsessive
about owning the rarest and most expensive
audio components. Their pleasures seem to
be intensified variations on the pleasures
available to anyone who cares about the
quality of his hi-fi system and the accuracy
with which it reproduces recorded music.

There’s pride of ownership, to be sure.
Then there’s the enjoyment of playing rec-

ords for others, and many of our readers re-
port that they derive great satisfaction from
being considered audio experts and being
asked for buying advice by their friends.

It doesn’t take a degree in philosophy or
much experience of life to discover that our
pleasure is enhanced when we share the
things we care about with the people we
care about. This is as true of music as it is of
equipment. 1 got increased pleasure from
last night’s concert at the Mostly Mozart
Festival because my friend Tony DeBellis,
who was hearing the oboist Heinz Holliger
for the first time, was clearly enjoying him-
self hugely.

Music has been one of the principal ingre-
dients of my long friendship with the paint-
er Edith Battaglia, who lives in Washing-
ton. I am indebted to her for bringing to my
attention such things as Mozart’s Clarinet
Quintet and the piano recordings of Dinu
Lipatti as well as the cabaret singer Karen

Akers and many bossa nova players. She
has also made me listen to Herb Alpert with
new respect. I have tried to repay Edith in
part by sending her recordings by sopranos
Montserrat Caballé and Elly Ameling, the
pianists Jorge Bolet and Murray Perahia,
and the Spanish pop singer Nati Mistral.

I thought I had mined all the pleasure out
of the standard orchestral repertoire of
symphonies and concertos until a friend,
Dave Brunt, a young economist who lives in
Denver, asked me to recommend some re-
cordings that would help him to appreciate
classical music. “I never know what to ask
for in a record store,” he wrote. “There are
so many thousands of compositions and
many different recordings of each one.”

As I surveyed my collection and played
over selected recordings before sending
them to Dave, I realized that such things
as the Beethoven symphonies no longer
sounded overfamiliar to me when I listened
to them for someone else. 1 felt more than
amply repaid for my efforts when I received
a letter from Dave that began, “I am listen-
ing to Vladimir Ashkenazy’s recording of
Mozart’s Piano Concerto No. 21, and it is
sending chills up and down my spine.”

A valuable guide in choosing records for
him was STEREO REVIEW’s “The Basic Rep-
ertoire,” a pamphlet that lists the most fre-
quently performed classical orchestral com-
positions with recommended recordings of
each. It is prepared as a labor of love every
year by our critic Richard Freed. You can
order the 1982 updating by sending $1 and
a long (No. 10), stamped (40¢), self-ad-
dressed envelope to Basic Repertoire, P.O.
Box 506, Murray Hill Station, New York,
N.Y. 10016. The price of this guide to the
greatest musical treasures on record is in-
significant compared with the cost of even
modest hi-fi components. And if you are one
of the two lucky owners of a Micro Seiki SX
8000, your turntable is still only good for
playing records. “The Basic Repertoire”
will tell you which records are good enough
for such a fine piece of equipment. 0O

Stereo Review

PUBLISHER

J. SCOTT BRIGGS
EDITOR IN CHIEF
WILLIAM LIVINGSTONE
MANAGING EDITOR
LOUISE GOOCH BOUNDAS
ART DIRECTOR

BORYS PATCHOWSKY

TECHNICAL DIRECTOR

LARRY KLEIN

ASSOCIATE TECHNICAL EDITORS
DAVID RANADA, GORDON SELL

MUSIC EDITOR

CHRISTIE BARTER
POPULAR MUSIC EDITOR
PAULETTE WEISS

ASSISTANT MANAGING EDITOR
DAVID STEIN

ASSISTANT EDITOR, RESEARCH
RICHARD SARBIN

EDITORIAL ASSISTANTS

BARBARA AIKEN, JOSEPH GLICKMAN,
SUSAN STOLL

LONDON EDITOR
HENRY PLEASANTS

CONTRIBUTING EDITORS

CHRIS ALBERTSON PAUL KRESH
IRV COHN STODDARD LINCOLN
NOEL COPPAGE MARK PEEL

RICHARD FREED
PHYL GARLAND
JAMES GOODF RIEND
ROBERT GREENE
DAVID HALL

JULIAN D. HIRSCH
GEORGE JELLINEK
IGOR KIPNIS

IRVING KOLODIN

LINCOLN PERRY
PETER REILLY

EBET ROBERTS
CHARLES RODRIGUES
ERIC SALZMAN
STEVE SIMELS

CRAIG STARK

JOEL VANCE

ASSOCIATE PUBLISHER
ROBERT JOHN UR, SR.

ASSISTANT TO THE PUBLISHER
JEAN ANDERSON

Editorial and Executive Offices: 212 725-3500

21t1-Davis Publishing Company

One Park Avenue, New York, New York 10016

National Advertising Manager: Richard J. Halpern

Eastern Advertising Representative: Charles L. P. Wataon

Midwestern Otfice, The Pattis Group: 312 679-1100
4761 West Touhy Ave., Lincolnwood, lllinois 60646
Arnold S. Hotfman, David W. Palcek

Western Office: 213 387-2100

3460 Wilshire Boulevard

Los Angeles, Calitornia 90010

Waestern Advertising Manager: Marge Doherty-Wilhite

Japan: iwai Trading Co., Ltd.

J. S. Yagi

603 Ginza Sky Heights Building
18-13, Ginza 7-Chome

Chuo-Ku, Tokyo, Japan 104
Telephone: (03) 586-0165, 545-3908

Circulation Office
P.0. Box 2771, Boulder, Colorado 80302

EDITORIAL CONTRIBUTIONS must be accompanied by re-
turn postage and will be handled with reasonable care:

however, publisher assumes no responsibility for the ve:
turn or safety of art work, photography, or manuscripts.

Member Audit Bureau of Circulations

o o

ZIFF-DAVIS PUBLISHING COMPANY

President: Richard P. Friese
President, Consumer Magazine Division: Albert S. Traina
Executive Vice President: Furman Hebb

Senlor Vice Presidents: Phillp T. Heffernan,
Sidney Holtz, Edward D. Muhlfeid, Philip Sine

Vice Presidents: Robert Bavier, Paul Chook,
Baird Davis, George Morrissey

Treasurer: Selwyn Taubman
Secretary: Bertram A. Abrams

STEREO REVIEW



MAKE ONE SOUND INVESTMENT

l'he Vl's Ty V Phono Carfndge

\'-h;!l

GET THE SECOND ONE FREE!?

LIMITED TIME 50 BOND BONUS

As A Special “Buy Now” Bonus, From September 15th
Until December 31,1982, You'll Receive A $50* U.S. Savings
Bond From Shure With Your Purchase Of A V15 Type V shank’s incredibly high stiffness-to-mass ratio. Among its
Phono Cartridge. many exclusive features, the Type V has the patented

U.S. Technology triumphs again. Throughout the world, Dynamic Stabilizer/Destaticizer to overcome the major
leading audio critics have lavished unequivocal praise on problems of record playback that cause pops, clicks,
the Shure V15 Type V, saying “It may be safe to say that this  and mistracking
cartridge’s excellent tracking ability is Number One in the Your investment ir a V15 Type V will bring you a sophisti-
world! (Swing Journal, May 1982, Japan). “Without any doubt, cated array of important new construction features, perfor-

THE top range absolutely universal cartridge” (Hi-Fi Stereo, mance capabilities, and high technology instrumentation.
June 1982, France). “.. .not only lives up to the claims made for Itall adds up to a truly sound investment that will upgrade
it, butin virtually every respect outperforms the bestccrtridges  the performance of your entire playback system. Shure proves
we have previously tested” (Stereo Review, June 1982, U.S.A}) again that the world's tinest phono cartridge technology con-

The Type V is the world’s most innovative, most pracision- tinues to come from this U.S.A. plant in Evanston, IL. See your
engineered, and complete phono cartridge system. It offers  participating dealer fcr details.

®
For the name of the dealer nearest you, call.
800-323-6556. Ask for Dept. R15.
In Illinois: 800-942-6345. Ask for Dept. R15.

*Valve ot Maturity

unequalled trackability and ultra-flat frequency response, a
result of the exclusive MICROWALL/Be™ Beryllium stylus

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204
CIRCLE NO. 42 ON READER SERVICE CARD
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LETTERS TO THE EDITOR

Rick Sprindfield

@ In regard to Joel Vance's review of Rick
Springfield’s *“Success Hasn't Spoiled Me
Yet” in the August issue, there are a few
things I would like to get Mr. Vance, who
claims to be a Springfield fan, straight on.

First of all, Rick Springfield is not an ac-
tor who plays music on the side; he is a mu-
sical performer who does some acting on the
side. He is also not a comedian; he is not
writing jokes or trying to be funny. He is a
singer /writer/musician/actor and does a
great job at all four. Springfield is a great
songwriter, and every song on “Success” is
beautiful, well written, and wonderfully
performed.

Rick stated in an interview that he is con-
tinuously thinking of and writing new
songs, even on the set of General Hospital,
and that he does not take the time to keep
up with the entire story line of the show,
only his own. He does not even take time to
attend the General Hospital cast parties.
His music comes first. Another thing that
any true Springfield fan would know is that
his dog, which is part bull terrier and part
great Dane, is named Ron, not Ben, as Mr.
Vance had it.

Sam McCLaIN
Donalds, S.C.

Haircut One Hundred

® 1 would like to thank Mark Peel for the
positive and well-deserved review of Hair-
cut One Hundred’s “Pelican West™ in the
August issue. Having been a follower of the
group for several months, 1 was quite
pleased to find someone sharing my enthu-
siasm. Perhaps Mr. Peel’s review may con-
vince my cynical friends that a group with
an unusual name can actually be good.
RANDY P. CoOLLINS
Trenton, N.J.

The Human League

@® Normally I take STEREO REVIEW’s anti-
New Music reviews in stride, just as 1 did
your anti-Progressive Rock reviews ten
years ago, but Steve Simels’s August review

8

of the Human League’s year-old album
“Dare™ was so misinformed that I couldn’t
resist writing.

First, *“Dare™ is the fourth Human
League album (if you count the group's EP
as an album), and their first song was re-
leased in June 1978! “Travelogue' was re-
leased in the U.S,, so there’s no excuse for
ignorance about the League. Of course, the
group splintered after that album into
Heaven 17, a funk-oriented electro-pop
group that includes musicians from all over
the world, and the new Human League, but
the latter’s basic sound is still the same as
on the debut album, “Reproduction.”

How can Mr. Simels criticize voices as
natural as the League's? Sure, they don’t
sing completely on key, but then neither
does Mick Jagger! Also, the one truly
*throwaway” (that is, formula) song on the
album is the one he praises! I'm not saying
that “Dare” is wonderful—Heaven 17 rep-
resents the better half of the old Human
League—but it has a heck of a lot more
melody and musicality and naturalness
than many of the albums Mr. Simels has
recently raved about.

It took America two years to catch on to
the Beatles. Waiting until “Dare” is ac-
cepted into the mainstream and then calling
it a debut album is unforgivable!

MARK SCHMIEDER
Concord, Mass.

Digital Obsolescence?

@® It was good to see E. Brad Meyer’s April
article on digital recording and Dr. John
Diamond'’s response in July “‘Letters.” One
cannot but wonder if the proposed standard
sampling rate for digital recording is not
quite a bit lower than it should be. After all,
our best digital efforts are compared to the
far-from-realistic reproductions we are used
to, and inevitably what sounds superb today
will be found on closer acquaintance to be
full of flaws, unrealistic. Each new advance
in recording technology educates our ears
that much more.

Maybe we should recognize that we are
entering a new arena of unforeseeable im-
provement in which it is more reasonable
than not to assume that the standards we

begin with will be superseded quite soon by
better ones, ones we are not qualified at this
time even to imagine. I think it is quite sen-
sible to assume that my first digital player,
and the records to go with it, will be techno-
logically obsolete within a few years of their
purchase. But—and this is the overwhelm-
ingly important point in favor of digital—
the last day I use them they will sound as
good as they did on the first.

Regarding Dr. Diamond’s experiments
supposedly showing stress reactions from
listening to digital recordings: maybe what
he was really measuring was exhilaration
and excitement, the desired results of listen-
ing to more realistic reproduction.

EDGAR R. JONES
Englewood, Fla.

Associate Technical Editor David Ranada
replies: Mr. Jones makes a common mis-
take regarding digital obsolescence. Any
standardized home-playback system is vir-
tually immune to obsolescence due 10 the
development of “‘better standards.” For ex-
ample, the nascent Sony/Philips Compacit
Disc system could be easily '"‘upgraded”
{should that ever become desirable) by rel-
atively simple changes in encoding stand-
ards and circuitry. New playback circuits
could be built 10 re-encode or decode ac-
cording to both old and new playback
standards, such tasks are what digital cir-
cuits do best anyway. Only the basic physi-
cal characteristics of the disc itself musit
remain fixed {(diameter, center-hole size,
etc.). After digital audio gets rolling—
which it can do only after the adoption of a
standard—the cost of a digital disc player
will be far outweighed by the cost of an av-
erage-size digital-disc collection. The discs
must not become obsolete, the way 78's or
cylinders have, but the players can. A
change of standard might be difficult and
expensive for professional and home digi-
tal-audio recording systems, however.

Which B-527?

@ July “*Popular Music Briefs” included a
piece about the B-52's and under it a nice
picture of .. . Cindy Wilson? Now I know
the two girls are hard to tell apart with their
wigs on, but that was Kate Pierson, not Cin-
dy Wilson.
KENNETH ROGERS
Slidell, La.

Oops, our mistake.

Promotional 78's

® Steve Simels remarked in April “Popu-
lar Music Briefs” that RCA’s 78-rpm pro-
motional record for its Dorsey/Sinatra al-
bum *‘may be the first [such] in over three
decades.” Fortunately, this is incorrect.
Among the fifteen 78-rpm records issued
since the Fifties that are listed in my col-
umn, “For the Record,” in the Association
for Recorded Sound Collections Journal,
Vol. X1V, No. 1, there are four promotional
78'’s issued by major American labels since
the Sixties.

Reprise started the ball rolling with a
Randy Newman record in its mythical *78
Speed Series,” issued complete with a hu-
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#3879 CLOSE-OUT

.~ Sound-Detonator

Make your stereg systerm’s sound explode with life, improving the
sound quality by 30 ga(SO%‘ . with-this limited $79 close-out from BSR.

It's like night and day. Crashing cym-
bals, the depth of a string bass, more
trumpets or more voice., Now they’ll all
come bursting forth from your stereo
system at your command.

You’‘ll make your music so vibrant
that it will virtually knock your socks
off when you use this professional qual-
ity stereo Sound Detonator equalizer.

It has a frequency response from 5hz
to 100,000hz *1db. And, it's made and
backed by a 2 year limited warranty by
BSR, the ADC equalizer people. Our
$79 close-out price is just a fraction of
its true retail value,

CAN YOUR STEREO
SOUND BETTER?

Incredibly better. Equalizers are very
different from conventional bass and
treble controls.

Bass controls turn up the entire low
end as well as the low mid-range making
the sound muddy and heavy. With an
equalizer, you simply pick the exact fre-
quencies you want to enhance,

You can boost the low bass at 60hz,
and/or 150hz, and the mid-bass at 400
hz to animate specific areas of the
musical spectrum.

And, best of all when you boost the
part of the bass you like, you don‘t dis-
turb the mid-range frequencies and
make you favorite singer sound like he
has a sore throat.

The high frequencies really determine
the clarity and brilliance of your music.
You can boost the high mid-range at
2400hz, or the high end at 6000hz and
15,000hz. So, you can bring crashing
cymbals to life at 15,000hz while at the
same time you cut tape hiss or annoying
record scratches at 6000hz.

You can also boost or cut specific
midrange frequency areas to add or sub-
tract vocal, trumpets, guitars or what-
ever instrument ranges you prefer.

THERE’'S MORE

You can push a button and transfer all
the equalization power to the input of
your tape deck. So, if you have a cas-
sette deck in your car, or a personal
stereo that you wear, now you can pre-
equalize your cassettes as you record
them with no cables to switch.

Now you can get all the dramatically

enhanced sound wherever you are. This

is an especially great feature for bass

starved portables and high-end starved

car stereos to make them come alive.
EASY HOOK UP

Use your tape monitor circuit, but
don‘t lose it. Just plug the equalizer into
the tape ‘in’ and ‘out’ jacks on your
receiver. We even supply the cables.

As you listen to your records, FM
stereo or ‘aux’, any time you push the
tape monitor switch on your receiver
you’ll hear your music jump to life.

For your tape deck, simply plug it into
the tape ‘in’ and ‘out’ jacks on the
equalizer exactly as it was plugged into
your receiver,

The output from your receiver is al-
ways fed direct to your tape deck for
recording and with the touch of a but-
ton, you can choose to send equalized
or nonequalized signal to your recorder.

When you want to listen to your tape
deck, just press tape monitor on the
equalizer and your tape deck will work
exactly as it did before. Except, that
now you can choose to listen to it with
or without enhancing equalization.

You won‘t be listening to any dis-
tortion or hum. The Sound Detonator
has a 95db signal to noise ratio and total
harmonic distortion of only 0.018%.

Once you've set your equalizer con-
trols, switch it in and out of the system.
Then you’ll hear such an explosive im-
provement in sound you’ll think you‘ve
just added thousands of dollars of new
speakers and equipment.

No one would believe that a $159
component let alone one at our $79
close-out price could do so much,

WHY A CLOSE-OUT

BSR is a very large company. Some-
body decided to market equalizers
under both their ADC subsidiary and
the BSR names. Well, we never thought
it was a very practical idea. And, now
they seem to agree,

From now on you’ll only see ADC
equalizers, But, because they didn‘t
know what to do with these that were
labeled BSR, we got them for a song.

So, you can go to any Hifi store and
buy an ADC equalizer made by the
parent company BSR, or you can get

R e e i e e

this super BSR equalizer while our limit-
ed supply lasts for only $79.

Oh vyes, if you want to know more
about BSR, they also own DBX, the
noise reduction company and if you're
familiar with the X10 remote control
system for your home, that’s BSR too.

THE FINAL FACTS

There are 14 slide controls each with a
bright LED to clearly show its position.
Each control will add or subtract up to
12db. (That's a 24db range!)

There are separate sound detonation
slide controls for each channel at 60hz,
150hz, 400hz, 1000hz, 2400hz,
600Chz, and 15,000hz.

There’s an LED VU meter to show the
relative channel output levels of the left,
right and average of both. Plus there's a
meter level control. It's 16-9/16" wide,
7-1/2** deep, and 3-9/16" tall.

PUT LIFE INTO YOUR MUSIC
RISK FREE

Prepare for a shock the first time you
switch in this equalizer. Instruments
you never knew were in your music will
emerge and bring a lifelike sound that
will envelop you and revolutionize
your concept of your home stereo.

Hook this BSR into your system and
really give it a workout. If you aren‘t
100% satisfied for any reason, simply
return it to DAK within 30 days in its
original box for a courteous refund.

To order your Sound Detonator BSR
EQ-2 Stereo Frequency Equalizer risk
free with your credit card, simply call
the DAK toll free hotline, or send your
check for only $79 plus $6 for postage
and handling. Order Number 9420. CA
residents please add 6% sales tax.

Wake up the sound in your stereo.
Your sound will explode with life as
you detonate each frequency band with
new musical life.

[7_ g DAK
E \ INDUSTRIES
INCORPORATED

Call TOLL-FREE .. .. ......... (800) 423-2636

In California Call . ....... ... .(213) 984-1559

10845 Vanowen St., North Hollywood, CA 91605
CIRCLE NO. 11 ON READER SERVICE CARD



-“lem’s only one way to play it. morous press release probably around April

Fool’s Day in 1968. Capitol commemorated

There‘s only one sensation thlS Tcnncss;c r:ir;\i; ll:grd's twcntlict: anni;cr-
. L, : sary with the label by a special 78-rpm disc
reﬁeShlng- Low tar’ Kool nghtS The taste of Sixteen Tons and his first record, I've
doesn't miss a beat. Got the Milk "Em in the Mornin’ Blues, in
February 1969. Liberty followed with the
Nitty Gritty Dirt Band doing Mr. Bojan-
gles backed with Uncle Charlie Interview
No. 2 & Spanish Fandango. Last came the
1974 United Artists 78 promoting its
American release of “The Golden Age of
the Hollywood Musical” with original-
soundtrack recordings of Lullaby of
Broadway and We're in the Money. Even
later 78’s were regular issues on minor la-
bels. Full discographic data will be found in
my column. [ would be very interested in
receiving information about any 78-rpm
discs issued since 1960 not listed there.
MICHAEL BIEL
Radio-TV Department
Morehead State University
Morehead, Ky. 40351

Cover Up

® What a very pleasant innovation for the

July cover of STEREO REVIEW—a picture of
a beautiful woman enjoying her music!

J.W. CoLE

Ontario, Canada

Jussi Bjoerling—Again

® June's “Letters” included an announce-
ment of the publication of a Jussi Bjoerling
Discography by Jack W. Porter’s Jussi
Bjoerling Memorial Archive. This work was
initiated by me ten years ago with continual
important contributions by Porter. Howev-
er, this edition was produced by Porter
without my knowledge or consent from a
photocopy of the manuscript that I had sent
to him for checking. Porter has arbitrarily
changed the title, the order of authors’
names, and the foreword. He has not had
access to my latest corrections and addi-
tions, and I cannot take responsibility for all
details in the text.

The originally planned publication by the
Swedish Music History Archive has now
been delayed by the complicated legal and
economic situation caused by Porter’s arbi-
trary action. I hope to publish in the near
future a revised and completed edition in
English, and I will be grateful for any addi-
tional information from STEREO REVIEW
readers about Bjoerling’s recordings.

HARALD HENRYSSON
Vistanvigen 17, S-14600 Tullinge
Sweden

Leopold Stokowski

® The Leopold Stokowski Society aims to

promote interest in the work of the late con-

ductor, whose centennial is being celebrated

this year. Society members receive a bi-

monthly newsletter and have access to cas-

sette recordings of Stokowski’s perform-

©1982 BAW T Co ances. Interested readers may write to me
at the address below.

SYLVAN LevIN

Warning: The Surgeon General Has Determined 7 East 78th Street

That Cigarette Smoking Is Dangerous to Your Health. Kings. 9 mg. “tar”, 0.8 mg_nicotine New York, N.Y. 10021

av. per cigarette by FTC method.
STEREO REVIEW




illegitimate child
adopted
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Rip-off“ or

Now with Mura Red Set Il

spin-off. you’ve never heard sound like you’ll hear from the

Mura Red Set IIl headphones you can get for only $5. But, there’s a catch.

It was spawned by Sony. And, it's an
entirely new technology. No more
cheap paper speakers and heavy mag-
nets. Sound is reproduced with such
clarity and power that it will send shiv-
ers up and down your spine.

Sony‘s MDR-3 headphones sell for up
to $50 and they‘ve been worth it. Last
year DAK introduced our own unbrand-
ed $5 version of the headphone that we
felt was very close to Sony's.

But, now we’ve gone strictly legit.
The headphones we are giving you now,
still for only $5, are the fabulous Mura
Red Set Ills. You’ll find them in most
quality HiFi shops around the country
competing with Sony'’s.

We've been selling them for $29. Why
not check your local HiFi store’s price.

Then, we challenge you to compare
the Mura Red Set IllIs high quality
sound to Sony‘s. But, there are two
things you ought to know.

Thing one. If you don’t like the Mura
headphones better than Sony’s, not
only can you return them and get your
money back, but we’ll also give you a
free gift for your time and trouble.

YOU'VE BEEN THERE BEFORE

You may already be familiar with the
sound produced by these headphones. If
you‘ve ever sat in the very front row
during a symphony concert, or right in
the middle of a live jazz band, you
know the spine tingling thrill of the full
rich sound that envelops you.

If you sit even 10 rows back, you lose
the feeling. You still listen to the music,
but you can‘t touch or taste the sound.

It's only when you sit right up front
that the sound is alive with electricity.
It’s the same sound you get with Sony’s
MDR-3s and the Mura Red Set |lls.

ILLEGITIMATE CHILD

Not recognized by law as a lawful offspring.

The technology is new. Up until the
Sony featherweight headphones were
introduced, most headphones were sim-
ply uncomfortable miniature speaker
systems that you wore on your ears.

The Sony breakthrough was made pos-
sible by changing the cheap paper speak-
er cones to mylar diaphragms, and by
using the powerful rare earth magnet

Samarium to move the diaptragms.

The mylar diaphragms are much more
accurate than paper and hav= a drastical-
ly improved dynamic range. The result
is a headphone that weighs less than 2
ounces and yet produces 23—20,000hz
sounds better than a theater sized loud
speaker system.

Sony fathered the technology for
these headphones and obviously has no
connection to DAK or Mura, but the
technological heritage will become
vividly apparent when you compare the
sound of these marvelous headphones.
ADOPTED—-NOW OF ROYAL BLOOD

Now instead of an unbrandad offspring,
you get a pure blooded thoroughbred

Mura‘s mylar diaphragms actually con-
sist of a dome shaped irner tweeter
plus a stiffened outer cane low fre-
quency piston for awesome bass.

Even Mura’s cable is imoressive. [t's
made of special anoxic coppar wire to
reduce high frequency signal attenu-
ation. The first 4 feet are terminated in
a mini plug to fit all pocket stereos.

The extension cord lets you roam up to 12 ft.

Plus, you get an 8 foot extension cable
(a $4 value) that ends in a standard 1/4"
phono plug to fit your home stereo.

And Mura Red Set Ill phones are
backed by a full 2 year manufacturer’s
limited warranty for your protection

THE CATCH

Thing two. We are losing our shirts on
the Mura Red Set Ills, but we‘re looking
for audiophiles who use audic cassettes.

If you buy top name TDK and Maxell
cassettes, you probably pay $3.50 to
$4.50 each for a 90 minute cassette.

We want you to try DAK's new Gold
Label MLX ultra high en2rgy, normal
bias cassettes. Not at $4.50 or even at
$3.50 each, but at a factory direct price
of just $2.49 for a 90 minute cassette

We challenge you to compare the fre-
quency response, dynamic range and sig-
nal to noise ratio of our new Gold Label
MLX to Maxell UDXL or TDK SA. If
they win, we’ll not only give you back
your money, we'll give you a free gift
for your trouble. And, DAK's come
with a deluxe hard plastic box, index in
sert card and a limited 1 year warranty.

WHY, YOU MAY BE ASKING?

You're very valuable to us in the form
of future business. Over 160,000 custo-
mers have responded to bonuses like
this. We find most of you keep buying
once vou'‘ve tried our cassettes and our
prices, and that's a gamble worth taking.

NOT A BAD CATCH

DAK manufactures a cassette with no
problems and great sound. We‘ve been
hot on the heels of the frequency res-
ponses of Maxell and TDK. The tape we
made last year had a great frequency
response up to 14,000hz

Now our new Gold Label MLX is
second to none. We have a frequency
response to 19,500hz and we’ll go head
to head against any tape on the market.

TRY NEW DAK MLX90 CASSETTES

RISK FREE

To get the Mura Red Set |ll stereo-
phones for $5, try 10 MLX high energy
cassettes. |f you aren‘t 100% satisfied,
returr only 9 of the 10 cassettes and the
headphones in their original boxes with-
in 30 days for a refund. The 10th casset-
te is yours as a gift for trying DAK.

To order with your credit card, call
the DAK toll free hotline or send your
chack for only $24.90 for the 10 90
minute cassettes, plus $5 for the incom-
parable Red Set Ills and $3 for postage
and handling for each group. Order No.
9422, CA res add 6% sales tax.

Be prepared for a sonic explosion in
sound when you try both the Mura Red
Set Ills and our new MLX90 cassettes.

DAK

INDUSTRIES
INCORPORATED
Call_TOLL-FREE (800) 423-2636
In California Call .(213) 984-1559

10845 Vanowen St., North Hollywood, CA 91605
CIRCLE NO. 12 ON READER SERVICE CARD



Nobody knows sound better.

Ed Meyer is a member of
The Acoustical Society of
America. An engineer by
profession. A frequent audio
consultant to government
and industry. And president
of Myer-Emco audio show-
rooms of Washington, D.C.
For the last 15 years, Ed
Meyer has recommended
Luxman High Fidelity Com-
ponents to his clientele.
"People here are very
wise, very educated, very
thoughtful about their high
fidelity requirements and
purchases. I've always been
proud to recommend
Luxman. The components
sound superb, look superb.
And they're of lasting
value”
For th Luxman audio
. expert nearest you, call toll-
- free, 800-421-1395. In
California, 800-262-4150.
© 1982 Luxman/Division of
Alpine Electronics of
America, Inc., 3102 Kashiwa
Street, Torrance, California
90505.

—— LUXMAN

High Fidelity Components

CIRCLE NO. 38 ON READER SERVICE CARD




flew Products iotest audio equipment and accessories

ADS’s Wood-Cabinet
Minispeaker

[0 The Model 300W speaker from ADS is
similar to the company's Model 300C in
that both systems have |-inch soft-dome
high-frequency drivers. However, the 300W
has an American black-walnut veneer finish
instead of the 300C’s “high-tech” alumi-
num cabinet. The 300W’s enclosure also
has solid walnut corner bolsters and a black
metal grilie. Also new in the 300W is the
low-frequency driver. Its Stifflite cone ma-
terial and butyl-rubber surround are said to
give a longer and more linear cone excur-
sion as well as increased power-handling
capability.

Frequency response is given as 68 to
20,000 Hz + 3 dB. The crossover slopes are
12 dB per octave and center around 2,500
Hz. Nominal power rating is 50 watts, and
output with a t-watt input is 90 dB sound-
pressure level at 1| meter. Rated system im-
pedance is 4 ohms. Dimensions are 812 x
67/8 x 5% inches. The speaker can be used
with the optional F400 speaker stand or
WB400 wall-mount brackets. Price: $349
per pair.

Circle 120 on reader service card

Thorens Turntable
Takes Two Tone Arms J

O For the audiophile with special require-
ments, the Thorens TD 226 turntable offers
the 78-rpm speed and provisions for mount-

OCTOBER 1982

ing two tone arms for different applications.
The Thorens TP 16 arm is recommended
for general low-mass, low-friction applica-
tions, and the SME 111 arm is suggested for
still lower-mass or damped operation. Also
available for use with the TD 226 is the
Thorens VCM vacuum system, which holds
the record firmly on the platter mat by suc-
tion; the resulting strong platter-to-disc
coupling is claimed to prevent mechanical
resonances in the disc and to stabilize the
disc surface. A low-speed d.c. servomotor
drives the TD 226’s platter with a rubber
belt. An adjustable suspension system iso-
lates the tone arms, platter, and chassis
from the base, dust cover, and platter-drive
motor. For added convenience a light for il-
luminating the platter is mounted on the
rear of the base.

Other features of the basic turntable in-
clude a pitch control (+6 per cent) and a
12-inch, 7-pound dynamically balanced
platter. Wow-and-flutter is given as 0.035
per cent (DIN 45507). Weighted rumble is

72 dB (DIN 45539). The effective length
of the TP 16 tone arm is 9 inches. Effective
mass is 7.5 grams and lateral tracking error
is 1.5 degrees maximum. Pivot-bearing fric-
tion is 15 milligrams in the vertical and hor-
izontal planes. Cable capacitance is 190 pi-
cofarads. Dimensions of the TD 226 are

8516 x 26%16 x 181/s inches; weight is about
50 pounds. Prices: TD 226 without tone
arms, $1,250; with TP 16, $1,425; with
SME III, $1.700; with both tone arms,
$2,075. The VCM system costs an addition-
al $540.

Circle 121 on reader service card

=

Carver FM Tuner
Reduces Multipath
Interference

L

OO The Carver TX-11 quartz-locked digi-
tal-frequency-synthesis FM tuner has cir-
cuitry that is said virtually to eliminate
multipath distortion and distant-station
noise while providing full stereo separation.
A charge-coupled delay line helps substi-
tute a multipath-free L + R signal for the
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Kenwood Receiver Switches Audio and Video

O Kenwood’s KVR-510 audio-video re-
ceiver is a digital frequeney-synthesis
model with the capability of switching
both audio and video signals. Video
switching is done on video-component
r.f. outputs. The unit has inputs for ei-
ther two videocassette recorders or a
VCR and a videodisc player as well as
TV, a video game/computer, phono,
AM/FM, auxiliary, and one audio tape
recorder. Circuitry also permits dubbing
between VCR's and from normal audio
inputs to a VCR. An “Enhancer” circuit
produces simulated stereo sound from
mono sound sources by means of phase
manipulation.

The receiver is rated at 30 watts per
channel output power into 8-chm loads
(45 watts into 4 ohms). Total harmonic

distortion and IM distortion are both
0.08 per cent or less. Phono signal-to-
noise ratio (S/N) is 72 dB with a 2.5-
millivolt input. RIAA playback-re-
sponse accuracy is 0.3 dB from 20 to
20,000 Hz. Six presets are available in
the tuner section, which has a usable
sensitivity of 1.9 microvolts (V) and a
50-dB-quieting sensitivity of 40 uV.
Stereo S/N with a 1,000-u4V signal (65
dBf) is 71 dB. Capture ratio is 1 dB,
image rejection 45 dB, and alternate-
channel selectivity 50 dB. The AM sec-
tion has an S/N of 50 dB. Dimensions
are 17%a x 4Y2 x 1212 inches; weight is
1012 pounds. The receiver’s appearance
matches Kenwood’s KV-901 VHS-
format VCR. Price: $399.
Circle 122 on reader service card
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L — R difference-channel signal. A **Lead-
ing Edge Detector” circuit operates on that
part of the L — R signal required for psy-
choacoustical reconstruction of the stereo
image. These two techniques are said to re-
sult in a reduction of apparent stereo noise
by 20 dB.

Sixteen station presets are provided with
a three-week power-off protection circuit. A
control selects wide or narrow i.f. band-
widths. Selectivity is 90 dB (narrow) or 35
dB (wide); capture ratio is 1 dB. Rated fre-
quency response is 20 to 15,000 Hz + | dB.
AM suppression is 50 dB, or 65 dB with the
charge-coupled dclay line switched in. The
image-response, i.f.-response, and spurious-
response ratios are all 110 dB. Usable sensi-
tivity is 2 microvolts (¢V) in mono, 3.57 uV
in stereo with the multipath-reduction cir-
cuits switched in. Signal-to-noise ratio is 85
dB in stereo (multipath circuits in, 85-dBf
signal strength at the antenna). Dimensions
are 17Y2 x 312 x 1212 inches; weight is 11V
pounds. Price: $549.

Circle 123 on reader service card

Technics Turntables
For P-Mount
Phono Cartridges

{J The fully automatic Technics SL-Q30
turntable utilizes the Technics-developed P-
mount system for direct installation of a

cartridge without additional adjustments.

P-mount cartridges are standardized for
tracking force, external dimensions, con-
nector shape, stylus-tip position, and center
of gravity. The turntable does, however, al-
low for slight adjustments of antiskating
force.

The SL-Q30 has a quartz phase-locked-
loop direct-drive d.c. motor with an integral
rotor/platter. A doubly isolated suspension
system and die-cast aluminum base help re-
duce the effects of external vibrations. Au-
tomatic sensors detect the size of the disc on
the platter and place the tone arm accord-
ingly. The straight tone arm is equipped
with a four-pivot ball-bearing gimbal sus-
pension system. Its effective length is slight-

14

ly over 9 inches and its effective mass (with-
out cartridge) 7.5 grams. Arm/cartridge
resonance with a P-mount cartridge falls
near 10 Hz. Wow-and-flutter is rated as
0.025 per cent (wrms); rumble is given as
—78 dB (DIN-B). Dimensions are 17 x 4/s
x 14%ainches with dust cover; weight is 13%
pounds. Controls are mounted on the out-
side of the base. Price: $220.
Circle 124 on reader service card

AudioSource’s
Ultra-Miniature
Loudspeakers

[0 AudioSource's LS-Six *“*Personal Speak-
ers” can be plugged directly into any small
portable FM or tape player and are meant
to provide low-level listening in a variety of
permanent and mobile settings. They are
acoustic-suspension speakers and have a
rated frequency response of 150 to 20,000
Hz. System impedance is 20 ohms; sound-
pressure level at 1 meter with a I-watt input
is 84 dB. The speakers use a single 50-mil-
limeter high-compliance driver mounted in
an aluminum case with metal grille. Dimen-
sions are 312 x 2¥ x 2Ya inches; weight is
1Va pounds. A travel case is available as an
option. Price: $39.95 each. AudioSource,

Dept. SR, 1185 Chess Drive, Foster City,

Calif. 94404.
Circle 125 on reader service card

Portable, Stereo,
Dolby-Equipped
JVC Video Recorder

0O JVC's HR-2650U VHS-format video-
cassette recorder (right in photo) can record
and play sterco soundtracks using its self-

contained, switchable Dolby-B noise-reduc-
tion system. The video circuitry employs a
four-head system for superior image quality
at both SP and EP speeds. Three playback
speeds (SP, LP, and EP) and two recording
speeds (SP and EP) are available for re-
cording up to 8 hours (depending on tape
length). Special video controls include shut-
tle search in either direction, slow motion at
half normal speed, fast motion at three
times normal speed, frame-by-frame ad-
vance, and still frame. The VCR can be
powered by the TU-26U (left) tuner/timer,
a car battery, an optional power supply, or
rechargeable NiCad battery packs. A full-
function infrared remote control is in-
cluded. Separate audio microphone and line
inputs are provided as well as video inputs
and outputs and a radio-frequency output.
In SP mode the audio frequency response is
given as 100 to 10,000 Hz +6 dB. Audio
signal-to-noise ratio (S/N) is better than 46
dB (Dolby on). Video S/N is greater than
45 dB; picture resolution is 240 lines.

The companion TU-26U tuner/timer/
adaptor is a fourteen-day/eight-event de-
sign for away-from-home recording or time-
shift viewing. A channel-lock system pre-
vents accidental changing of channels after
programming. A cable-ready unit, the TU-
26U receives 105 UHF, VHF, mid-, and su-
per-band cable channels. The unit can also
charge NiCad battery packs for the HR-
2650U. Price for the complete system:
$1,495.

Circle 126 on reader service card

First Lightweight,
Miniature Phones
From Signet

O Two new Signet headphones, the com-
pany’s first lightweight, miniature models,
use samarium-cobalt rare-earth magnets
and oxygen-free copper wire in their ear-
pieces and cords, features said to reduce
distortion and improve output levels. Both
models come with mini stereo phone plugs
for use with personal portable equipment
and include mini-to-Ya-inch adaptors for
use with home equipment.

The Model TK11 has a rated frequency
response of 30 to 20,000 Hz and weighs
slightly less than two ounces. A ball-joint
pivot on each earpiece eases adjustment for

STEREO REVIEW



THE Vig5RX

YOU CAN' [
EVEN HEARI IS

BEST FEATURE,

This is the Teac that's quicker than the ear. It features Real Time Reverse.

When your cassette comes to its end, a miniature infra-red sensor activates
eizher the indepsndent forward or reverse capstan (as approoriate). Its unique
fcur-channel permalloy record/play head is repositioned. And the tape reverses
course. All in an astoundingly swift O.15 seconds. So cuick, the gap is virtually
inaudible. In recorc or play. And youll never have to flip a casse-te again.

Yet this is just one feature of an extraordinary deck which also offers the
untsual option of both Dalby NR"and dbx "oise reduction Plus Computomatic.
So you can program in advance the exact cuts you wan:. Along with a three-
motor transport system. And an optlonal full-function renote control.

The V-95RX. You won't know if it's coming or 2oirg.

TEAC. MADEIN]JAPAN BY FANATICS

COFYRIGHT 1982, TZAC CORPORATION OF AMERICA. 7733 ELBGRAPH ROAD, MOMTEEELLC CA 9064@
* DOIBY® IS A REGISTERZD TRADEMARK OF DOLBY LABORATORIES, £~C. #* dbx” IS A TRADEMERS OF dbx>, INE.
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a more comfortable fit. The Model TK20
(shown) has a frequency response of 25 to
20,000 Hz and weighs about 112 ounces.
The unit features a fully rotating yoke-and-
pivot suspension system for vertical and lat-
eral adjustments. The headphone also folds
down to fit in a belt-loop carrying case (sup-
plied). Prices: TK 11, under $50; TK 20, un-
der $80.
Circle 127 on reader service card

Klipsch Moving-Coil
Phono Cartridges

O Klipsch has introduced a line of moving-
coil phono cartridges that are said to be
“meticulously crafted by hand under the
close personal supervision of [their] creator,
Mr. Hiroaki Hibino.” A special double-
damping system is said to maintain proper
cantilever damping regardless of changes in
temperature or humidity. The damping sys-
tem uses two separate laminated rubber el-
ements, each compound reacting differently
to atmospheric conditions. Silver-coated
oxygen-free copper wire is used in the top
two models in the line, and samarium-co-
balt magnets are used throughout. The
models differ primarily in their cantilever
materials. The MCZ-2 has an aluminum-
alloy cantilever, the MCZ-7 has one made
of boron, and the MCZ-10 (shown) has one
made of ruby.

Frequency response for all three models is
20 t0 45,000 Hz + 2 dB. Output at standard
recording level is 0.2 millivolt, channel bal-
ance within 0.5 dB. Complianceis 9 X 10¢
cm/dyne for the MCZ-2, 11 X 107¢cm/
dyne for the MCZ-7, and 10 X 10-6 ¢cm/
dyne for the MCZ-10. All three cartridges
have 0.3 x 0.7-mil line-contact elliptical sty-
li and track at 1.8 (+0.3) grams. A step-up
transformer as well as a diamond-cantilever
cartridge will be introduced later. Prices:
MCZ-2, $215, MCZ-7, $375; MCZ-10,
$325.

Circle 128 on reader service card
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Low-Priced
Dual Turntable

O The Dual 505-1, the lowest-priced sin-
gle-play turntable the company has cver
produced, includes Dual’s dynamically bal-
anced Ultra Low Mass (ULM) tone-arm
system. The unit’s Vario Belt drive allows a
+6 per cent change in either of its two
speeds (3313 and 45 rpm). Other features
include a damped cueing lever and antiskat-
ing adjustment scales for elliptical and
spherical styli. Rated wow-and-flutter is
0.08 per cent (DIN); rms flutter is 0.05 per
cent. Unweighted rumble is —40 dB (—69
dB with DIN weighting). Dimensions, in-
cluding the dust cover, are 1712 x 51/8 x 141/
inches. A version with a premounted car-
tridge is available. Price without cartridge:
$129.95.
Circle 129 on reader service card
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Sony’s Knobless
Amp and Tuner

O Two matched, computer-controiled
components from Sony, the TA-AX44 inte-
grated amplifier (1op) and the ST-JX44
AM/FM tuner (bottom), feature pushbut-
ton controls in a compact front-panel de-
sign. All preamplifier functions in the am-
plifier are governed by an audio-signal-
processor integrated circuit that controls
volume, balance, muting, bass and treble
tone, high- and low-frequency filters, and
signal-path switching. Only the power and
speaker-selection switches are conventional
mechanical devices. Sony says that since
the audio signal is controlled by an IC, less
wiring is required and there is consequently
less chance of signal degradation. The IC is
said to offer a dynamic range in excess of
100 dB while kecping harmonic distortion
down to 0.002 per cent.

The amp can be programmed to memo-
rize two tone-control settings, and each of

those can be assigned to a separate signal
source. An IC memory retains the settings
for up 1o ten years. Connections and switch-
ing for two tape decks are provided. The
unit’s power rating is 40 watts per channel
into 8 ohms with no more than 0.008 per
cent total harmonic distortion. Dimensions
are 17 x 3%a x 1118 inches.

“Direct Comparator” circuitry in the ST-
JX44 tuner provides the accuracy of
quartz-locked frequency-synthesis tuning
without the noise normally associated with
that technique. Three tuning modes are
provided: eight AM or FM presets with
memory back-up, memory scanning, and
manual scanning. The unit’s usable sensitiv-
ity is given as 1.8 microvolts; the stereo sig-
nal-to-noise ratio is 77 dB with an 85-dBf
(10,000-microvolt) input. Dimensions are
17 x 2VYa x 1178 inches.

Both units can be controlled by the RM-
44 infrared remote-control system (not
shown). Its functions include power on/off,
station selection, volume, cueing of certain
Sony turntables, and control of all functions
of certain Sony cassette decks. Prices: TA-
AX44, $280; ST-IX44, $200; RM-44,
$150.

Circle 130 on reader service card

Energy Loudspeaker’s
Two-Way System

O The two-way Energy Loudspeaker Mod-
el 22 features a tweeter design with an on-
axis frequency response said to extend 1o
45,000 Hz. The Dual Hyper Dome tweeter
consists of two hyperbolically shaped scc-
tions, and the 7-inch polypropylene woofer
uses a heavy, rubbery suspension to elimi-
nate any cone resonances. The cabinet is in-
ternally braced to eliminate wall vibrations.
The system’s port, tuned to 34 Hz, is at the
rear of the cabinet. The Model 22 is said to
have uniform dispersion in all forward di-
rections, and units are sold only in mirror-
image stereo pairs.

On-axis frequency response is given as 35
10 45,000 Hz +2 dB. At 30 degrees off axis
the response is 35 to 20,000 Hz +2 dB.
Matching between stereo pairs is within 0.5
dB. System impedance is 8 ohms; sensitivity
is 89 dB sound-pressure level for a 1-waut
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MAXELL IS PLEASED TO PRESENT AN
EVEN HIGHER PERFORMANCE TAPE.
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If you're familiar with Maxell UD-XL tapes you probably find it hard to believe that any
tape could give you higher performance.

But hearing 1s believing. And while we can't play our newest tape for you nght here on
this page, we can replay the comments of Audio Video Magazine.

“Those who thought it was impossible to improve on Maxells UD-XL Il were mistaken.
The 1981 tape of the year award goesto Maxell XL II-S?

How does high bias XL [I-S and our normal bias equivalent XL I-S give you such high
performance? By engineering smaller and more uniformly shaped epitaxial oxide parti-
cles we were able to pack more into a given area of tape. Resulting in a higher maximum
ou¥ut level, improved signal-+to-noise ratio and better frequency response.

o keep the particles from rubbing off on your recording heads Maxell XL-S also has
an improved binder system. And to eliminate tape deforma-
tion, XL.-S comes with our unique Quin-Lok Clamp/Hub
Assembly to hold the leader firmly in place.

Of course, Maxell XL [I-S and XL I-S carry alittle higher
price tag than lesser cassettes.

We think you'll find it a small price to pay for higher
performancg. : IT,S WORFH IT ;
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input at | meter. Price: $700 per pair in-
cluding stands. Energy Loudspcaker Corp.,
Dept. SR, 161 Don Park Road, Markham,
Ontario L3R 1C2, Canada.

Circle 131 on reader service card

High-Compliance
Sonus Cartridge

O The Sonus Super-Blue SB-11 phono
cartridge is a moving-iron, high-compliance
design. Its Lambda diamond stylus is simi-
lar in shape to a rccord-cutting stylus. It is
mounted in line with the cantilever instead
of at the usual 90-degree angle, which is
said to result in a more focused signal path
and cleaner, better-defined sound. Recom-
mended tracking force is 1 to 1.5 grams.
Output is given as 4 millivolts with a 5-cm/
sec groove velocity. Frequency response is
20 10 20,000 Hz —2, +0 dB. Static com-
pliance is 50 X 10-¢ ¢m/dyne. Channel
separation is 30 dB at 1 kHz; channel bai-
ance is within 2 dB. Inductance is 150 mil-
lihenries per channel. Cartridge weight is
5.5 grams. Price: $195.
Circle 132 on reader service card

Parametric Equalizer in
Yamaha Preamplifier

O The top-of-the-line Yamaha C-70 pre-
amplifier includes a sterco two-band para-
metric equalizer. The center frequencies for
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the two bands can be varied from 31.5 10
800 Hz and from 800 t0 20,000 Hz, respec-
tively. A boost or cut of up to 12 dB in each
band is possible, and the effective band-
width, or **Q,” of each band can be adjusted
from 0.3 to 3. The C-70 also has both mov-
ing-magnet and moving-coil phono inputs
and a “Disc Direct” switch on the front
panel that removes all circuits from the sig-
nal path except the phono preamps and the
volume control. The moving-magnet input
resistance and capacitance can be switched
to accommodate various cartridge require-
ments. Connections and switching for two
auxiliary inputs as well as two tape record-
ers are provided. Also included are infra-
sonic and high-frequency filters and an au-
dio-mute switch.

Specifications include an RIA A equaliza-
tion error of no more than +0.2 dB from 20
to 20,000 Hz and an overall frequency re-
sponse of 5 to 100,000 Hz +0, —0.5 dB.
The moving-magnet phono input has a sig-
nal-to-noise ratio of 82 dB (IHF). Total
harmonic distortion is 0.001 per cent
through any input. The headphone output
can supply a 4.5-voit signal to 100-ohm
headphones. The infrasonic filter hasa — 3-
dB point of 15 Hz and rolls off at 12 dB per
octave below that frequency. Dimensions
are 178 x 3% x 1412 inches; weight is 15%a
pounds. Price: $780.

Circle 133 on reader service card

Akai’'s Three New
Pushbutton Receivers

0 Three new AM/FM stereo receivers
from Akai feature completely electronic
controls and switches instead of mechanical
ones. The knobless front panels also have
fluorescent displays that show the signal
paths switched in and the operating modes
chosen. Memory circuitry retains the bass
and treble tone-control settings, volume set-
ting, and the input source or station selected
when the unit was last used. All three mod-
els have digital-synthesis tuning, multiple
station presets, and d.c.-servo amplifier
sections.

The AA-R22 is rated to deliver 30 watts
per channel (W /ch) into 8-ohm loads with
no more than 0.05 per cent total harmonic
distortion from 20 to 20.000 Hz. Its FM
section has an IHF usable sensitivity of 11.2
dBf and a stereo signal-to-noise ratio of 65
dB. Up 1o six FM and six AM stations may
be preset. The next model up, the AA-R32,
incorporates Akai’'s Zero Drive distortion-
reduction circuit and is rated at 45 W /ch.
The tuner has the same basic specifications
as the AA-R32 except that it will memorize
eight FM and eight AM stations.

Rated for 60 W /ch, the AA-R42 (shown)
also incorporates Zero Drive circuitry, and

its tuner can remember ten FM and ten
AM stations. The amplifier section has a
built-in  moving-coil pre-preamplifier, a
switchable infrasonic filter, and a head-
phone output. Connections and switching
for two tape decks are included. Dimensions
are 174 x 4 x 122 inches; weight is 22
pounds. Prices: AA-R22, $249.95; AA-
R32, $329.95: AA-R42, $429.95.
Circle 134 on reader service card

Large-Diameter
Voice Coils in
Nakamichi Phones

O Nakamichi’s SP-7 stereo headphones
employ a driver system with a ferrite ring
magnet, an oversized voice-coil structure,
and a large-diameter, low-mass polyester
diaphragm treated to climinate breakup. A
newly developed earpad reduces variations
in subjective response caused by changes in
earpad pressure. Eliminating diaphragm
breakup at middle and high frequencies as
well as nonlinear motion at low frequencies
(with a special diaphragm suspension sys-
tem) is said to make the SP-7 unusually
free of harmonic and intermodulation dis-
tortion at all frequencies and listening lev-
els. Damping and porting are designed to
produce a subjectively *“flat” frequency
response.

Specifications include a diaphragm diam-
eter of 40.5 millimeters, flux density of the
magnetic structure of 5,500 gauss, sensitivi-
ty of 98 dB sound-pressure level with a
I-milliwatt input, impedance of 45 ohms,
and cable length of 3 meters. Weight is 150
grams (excluding cable and plug). Two
spare earpads are supplied. Price: $70.

Circle 135 on reader service card

NOTE: All product descriptions and specifi-
cations quoted in these columns are based
on materials supplied by the manufacturers,
who will respond directly to reader requests
for further information.

Domestic inflation and fluctuations in the
value of the dollar overseas affect the price
of merchandise imported into this country.
Please be aware that prices quoted in this
issue are therefore subject to change.
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Sonys revolutionary UCX-S has the
widest dynamic range of any high-bias
tape; it has expanded recording capacity.

We call it Wide Fidelity Sound™

With UCX-S, you can record at
higher volume levels with less distortion
than any other high-bias tape

UCX-S has unsurpassed frequency
response in the low and middle ranges.
And at the very delicate high frequency

INTRODUCING UCX:S
WITH WIDE FIDELITY SOUND.

ranges. its enhanced responsivenes:
gives exceptionally beautiful high notes
The incredible specifications inc ude

v

Retentivity and Squareness higher by far
than any other high-bias tape. Retentiv-
ty: 1800 Gauss. Squareness: 93%, an
astounding figure

But the real test comes when you
lean back and listen. You'll hear every-
thing with more clarity than you've ever
heard before on a high-bias tape. On
Sony UCX-S, with
Wide Fidelity Sound. SONY.

v e fermark f Ame
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The OnlyReceiver

Built Like

On the subject of receivers,
we can perhaps be accused of a
bit of priggishness.

Having established certain
standards in our components,we
aren't about to put our name on
a receiver if the receiver doesn't
measure up.

Which brings us to a receiver
in our 25/30 series, the R-25.

It owes a great deal to
developments incorporated in
our separates.

The R-25 features Quartz

SPEAKERS

Synthesized tuning for hair-
splitting tuning accuracy. And if
you have greater tuning accuracy
you'e going to have less distor-
tion and noise, and maximum
stereo separation.

Each station is illuminated
on a fluorescent digital display.
Tap the control bars and it pro-
ceeds to lock on to the first
available station. Hold the bars
down and it will scan up and
down the band.

You can pre-select up to seven

LOW
FILTER

HIGH
FILTER

"‘ MITSUBISHI DA--R25 STEREO RECEIVER

RECORD SELECTOR

Mitsubishi.

AM and seven FM stations for
storage in memory.

To combat noise—the high-
frequency variety that FM stereo
falls prey to when stations are
weak or far away—the R-25 has
an Automatic Hi-Blend feature.
[t blends stereo signals into
monaural in the noisy high-
frequency ranges. But it leaves
the undisturbed low-frequency
signals in the stereo mode.

This removes almost all the
perceived noise while preserving

PROGRAM SELECTOR
tapet phono

phono PHONO  ‘ape2 aux

B
It
%

A MM
- MC

LOUDNESS BALANCE




the broadcast in stereo.

Having solved the noise
problem, we moved on to that
of signal strength.

Strong signals, by nature, will
bully the weak ones, drowning
them out, pushing them aside.

Our automatic [F(Inter-
mediate Frequency) switching
circuit solves this problem by
narrowing the tuning window,
thereby excluding interference.

However, since narrowing

the window increases distortion,

this switching function is intro-
only at that precise point where
evil than signal interference.

As a result, the best possible
signal is delivered automatically.

The R-25 Pre-Amp section
features a continuous loudness
control of ten settings. Rather
than the usual single on or off
loudness mode. This lets you
contour the low and high fre-
quency ranges at low volumes
for much richer tonal balance.

Built into the pre-amp section
as well is a moving coil amplifier:
A simple push of a switch and
you're ready to use a high-grade
moving coil cartridge without
any other external unit.

tion, High Fidelity (March,1982)
commented, “At low power...
the distortion barely reaches
0.01%—the threshold below
which we consider distortion
altogether negligible”

They also had another nice
thing to say about Mitsubishi:
“The flimsy and the tacky are as
inconceivable from its design
studios as a pianissimo is from
Ethel Merman’

Or, as we like to put it, if it
says Mitsubishi, it's got to sound

Meanwhile, back in theam-  like a Mitsubishi.
duced—with laudable discretion— plifier, crossover and switching
distortion is reduced to negligible
the increased distortion is alesser levels by a linear switching circuit. A MITSU BISH'
A rather ambi.tious array of Even If You Can't Have
features for a receiver. The Best Of Everything, You Can Have
And on the subject of distor- The Best Of Something.
d, 3030 Victoria Street, Rancho Dominguez, California 90221. Aailable at specialty houses nasionwide. Specifications are subject to change withowt notice

Mitsubishi Electric Sales America, Incor

PRESET
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By Larry
Klein

Technical Director Klein
checking the fiberglass
wedges in an anechoic
test chamber
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Time Constants

! know that a microsecond is a mil-

« lionth of a second, but what does

this have to do with the equalization of FM
tuners and cassette decks?

JOHN JAMIsSON

Cambridge, Mass.

In discussing cqualization, engineers

* use a “‘time constant,” measured in
microseconds, as a shorthand reference to
the frequency at which a circuit’s response
starts changing at a 6-dB-per-octave rate
(either from flat to non-flat or vice versa).
This terminology enables engineers to use a
single number to describe the characteris-
tics of a deliberately induced responsc
change rather than having to specify the
whole curve or the circuitry that will pro-
duce it. To convert a time constant to the
frequency (in Hz) it refers to, divide 1 by
the time constant (in seconds) multiplied by
2n. For instance, the 75-microsecond pre/
de-emphasis time constant for FM broad-
casts describes a change in response starting
at the frequency equaling

1/(75 X 10-¢ X 2r)

which is 2,122 Hz.

A cassette deck uses 120- and 3,150-
microsecond equalization for ferric tapes.
This means that the playback equalization
consists of a frequency response that starts
falling at 50 Hz (3,150 microseconds) and
levels off at 1,326 Hz (120 microseconds).
Note that the time constant tells only the
frequency at which the response starts to
change, not whether the response is rising
or falling. The 70-microsecond equalization
used for metal and CrO,-type tapes has the
same bass “turnover” frequency (50 Hz)
but a different treble one (2,274 Hz).

Equalizer Connections

I have a Sansui integrated amplifier

» with a switch on its front panel that
electrically separates the preamp from the
amplifier section. The manual states that
an equalizer or other accessory can be con-
nected between the preamp and amp, but
my Soundcraftsmen equalizer is made to
be hooked into a tape-monitor loop. If |
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connect my equalizer between the amp and

preamp sections of my amplifier, can I then

hook up a tape deck to the tape-monitor
jacks of the equalizer?

NorMAN DAscoLl

Gacta, Italy

A An apparently simple question such as
« this one can completely disrupt the
normal flow of work across my desk as I
gaze blankly at the ceiling with visions of
tape-switching block diagrams shuttling
through my head.

| believe you could connect a recorder
to your equalizer’s tape-monitor circuit
(which would also provide the option of
equalizing either the input signal to the tape
recorder or the output signal from it). But
setting the signal levels in your proposed
hookup may be a bit tricky. The signal at
the normal tape-output jack of an amplifer
(which feeds the recorder) is unaffected by
the amp's volume-control setting, but the
level at the preamp-section output jacks
will vary with the volume-control setting.
Unless your equalizer and recorder have
conveniently placed level controls, adjusting
their output levels may not be easy. As in so
many other cases, there’s no harm in trying
various hookups to sce how well they work.
I suspect, however, that Soundcraftsmen
knew best when they suggested connecting
their equalizer through the amplifier's tape-
monitor circuit.

Defunct Drivers

I need to find a source of replacement

= tweeters for my Ultralinear and Rec-

tilinear speaker systems. I have written to

both companies and found that they are out
of business. Where do I go from here?

RAY MORSE

San Bruno, Calif.

A Your question prompted me to ask
= Speakerlab if they would be willing
and able to supply replacement drivers for
speaker systems that are both electrically
and commercially defunct. I'm pleased to
report that the answer is yes. Speakerlab
will be glad to sell replacements for any
driver whose characteristics they are able to
identify.

You will need to supply all the infofma-
tion you can, including, of course, the sys-
tem’s model number and date of manufac-
ture (or purchase). A physical description
of the defective drivers, including any stock
numbers printed on the magnet structure or
cone, will also be helpful. Do not send the
drivers themselves unless you are requested
to do so by Speakerlab. 1t will expedite a
reply if you enclose a large, stamped, self-
addressed envelope. Write to D. Graebener,
Speakerlab, 735 North Northlake Way,
Secattle, Wash. 98103.

Many older-design woofers, tweeters,
and midrange units are no longer made, but
the original vendor that supplied them to
the company whose name is on the speaker
cabinet is probably still in business, and
they may have replacements whose charac-
teristics are even better than the original’s.
In any case, Speakerlab will be happy to
advise you on what can and cannot be done
to put new life into your old boxes.

“Tone Arm"’

My question is a short one: why is the

» tone arm of a record player called a
“tone arm'’?

EpwARD EvaNs

Arlington, Va.

Because it once was. If you have a
= chance to examine an old acoustic
phonograph, you'll find that the motion of
the steel needle is mechanically coupled by
a lever-and-fulcrum arrangement to a mica
diaphragm. Although the vibrations of the
driven diaphragm are audible without addi-
tional help, acoustical *“amplification” is
provided by the hollow tone arm, which
couples the output of the pickup to an
acoustic horn of some kind. In general, the
targer the horn at the output end of the
acoustic circuit the louder the volume and
the better the “tone.”
Among the phonophiles of the day there
was some controversy about the relative
advantages of different horn, tone-arm, and

playback-head materials, and there were
also some wild and wonderful variations on
the basic arm/horn configurations. Shown
above is a 1915 French Decca portable
whose tone arm is pivoted at the end of a
short horn that terminates at a parabolic
reflector housed in the unit’s cover. To close
the case, the tone arm is folded into the
reflector bowl. ]
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Liszan to the difference. The difference titzrium
carbide domes and pure spruce pulp woofers make in
Yamaha’s naw
NS-T spezkars.
Tkrough a
special chenical

-0 -
vacuum depo-
h sition process,
Yamala has

suzceeded in
crzating light, yet rigid titanium carbide speaker domes
for unheard of transient response,extend=d fraquency
rasponsz2, and ideal di~ectional characteristics.

W ———

— 0

in the lcw frequeney ~ange.
After all, spruce is th2 wodc
chosen for the fines: Yamaka

Pure spruce pulp was chosen
for the waofers to provide a
warme:, mare natural respanse

BETTER LISTENING
THROUGH CHEMISTRY.

piano scundboards.

All this advanced chemistry
and acostic science results in
rich.y d=tailed, warm, natural-
scundirg speakers. At a price
you don't have toberich to affo=d.

Compare other speakers
cost:ng the same or more than
Yamaha’s NS-T’s. Your ears w:._1
tzll you the chemistry is right

For more information, wriz2
Yamaha Electronics Corporatimn,
USA, PO.Box 6660, Buena Park,
CA 90622.

For the musicinyou.

YAMAHA
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David Ranada (front,
Sfollowing score) with
Sony’s Marc Finer (left)
and lkuo Kato (right) |

Jim Curry 8asnc  Inc

USING A DIGITAL-AUDIO PROCESSOR

OMPLETE acceptance of digital audio
C will only come about with a reorienta-
tion in what we consider important in the
making of a recording. Nothing has made
this so clear to me as my recent adventures
with Sony’s PCM-F1 fourteen- or sixteen-
bit digital-audio processor for videocassette
recorders. I've been able to make live re-
cordings of ‘“‘demo-type material” (Mah-
ler’'s Second Symphany, Stravinsky's Le
Sacre du Printemps. and Barték’s Dance
Suite, among other works) with this ex-
traordinary instrument, and my experience
has convinced me that a complete shift of
“*mental set” is necessary to take full advan-
tage of the capabilities of digital audio.

There have always been many things to
worry about in making an analog recording.
The list includes such potential problems as
recorder-head alignment and cleanliness,
bias and cqualization settings, tape quality,
tape speed, noisc-reduction-system align-
ment, and overall recording levels. While
the same list (except for the noise-reduction
part) also applies to digital audio recording,
there really is comparatively little to worry
about. Most potential problems are a func-
tion of the VCR unit, over which the user
has little control. Besides, slight misadjust-
ments in the VCR’s recording level, equali-
zation, or head alignment will have no ef-
fect on digital sound quality.

There are really only two technical mat-
ters to be concerned about in a digital re-
cording session: recording levels and drop-
outs. A digitally clipped signal sounds hor-
rendous. but any signal recorded below the
clipping level will be reproduced correctly.
Usually I set the recording levels as high as
possible without clipping during peaks. The
common analog-recording problems result-
ing from levels that are either 100 high (tape
saturation and its concomitant loss of high
frequencies, high distortion, print-through)
or too low (tape hiss) can be ignored. I also
didn’t have to worry about whether the re-
cording level was proper for the signal’s in-
stantancous high-frequency content or
about the variation in analog-recorder fre-
quency response with recording level

I was (and am) quite concerned with
dropouts (momentary signal losses on play-
back caused by dust or tape damage). Digi-
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tal-audio processors work by recording on
the videotape a series of binary numbers
(actually, on-oft pulses) representing the
audio-signal voltage at closely spaced inter-
vals. If any of the numbers are changed or
missing, the audio voltage for the corre-
sponding period is “‘undefined.” To prevent
what could be a hideous noise from issuing
when an error in data occurs, digital-audio
processors also record “‘error detection and
correction’ data. These data and the origi-
nal digital audio-signal data are redundant
in a rigorously specified way. In playback.
the digital error-correction circuits use this
extra information to correct errors in the
audio data as they are detected. When so
much information is missing or incorrect
that the built-in redundancy cannot fill ir
the audio signal, “error-concealment’ cir-
cuitry steps in. It replaces the “bad” data
with a guess as to what the digits shou/d be.
Error correction completely and exactly
compensates for errors in data transmission;
error concealment only gives good esti-
mates. Neither process should have audible
effects if it is working correctly.

THE objective in a digital recording ses-
sion is to minimize the amount of error cor-
rection needed and to avoid ever having ta
use error concealment. This is ordinarily
achieved simply by recording on brand-new,
high-grade videotape at the VCR’s fastest
speed and by not using any special videa
features such as freeze frame, slow motion,
or rapid search, all of which can physically
damage the tape enough to cause dropouts.
However, the PCM-F1, unlike similar de-
vices now available, has a sixteen-bit re-
cording mode affording a dynamic range of
more than 90 dB (as opposed to the stand-
ard fourteen-bit unit’s 86 dB). The extra
bits are crammed into the recording space
formerly reserved for some of the error-cor-
rection data, reducing the amount of infor-
mation available for such correction.
Technically speaking, in the sixteen-bit
mode the “Q” check word is given over to
the two least-significant bits of seven six-
teen-bit data words plus two parity bits.
(Sce what | mean about shifting mental
set?) That means that a sixteen-bit-encoded
PCM-F1 tapc is more vulnerable to decod-

ing errors and error concealment from mis-
handling than an equivalent fourteen-bit-
encoded tape would be. Sony chose to trade
off data protection for improved signal-to-
noise ratio. (Engineering always consists of
such trade-offs.) I should hasten tosay that,
in my many hours of using a PCM-F1 unit,
I never encountered an audible instance of
miscorrection or a badly concealed error.

Perhaps the most surprising aspect of the
PCM-F1 and other upcoming home digital
systems is their cost. For less than $3,000,
one can buy a digital-audio-processor/ VCR
combination with measurable and audible
performance that is superior to any consum-
er-grade analog recording equipment and at
least the equal of most professional analog
tape systems costing perhaps five times as
much. Two factors make this relatively low
cost possible.

First, the PCM-F1 is so “inexpensive”
(and the price should come down as com-
petitive units are introduced) because so
much of its very complex circuitry is con-
tained in large-scale integrated circuits
(LSI's). The predecessor of the PCM-FI,
Sony’s PCM-10, which used hundreds of
small- and medium-scale IC’s, had a de-
cidedly inferior analog-to-digital conversion
system and a retail price of $5,000. Smaller
and lighter, the PCM-F1 performs better
and sells for less than half that amount.

The handful of chips in the PCM-F1 con-
tain even the ultra-critical analog-to-digital
and digital-to-analog converters (ADC’s
and DAC’s, respectively). In fact, the six-
teen-bit ADC’s used in the PCM-F1 are the
same IC’s that will be used in Sony’s new
professional fixed-head multitrack open-
reel digital-audio recorders. And the DAC
used in the processor (there is only one, and
its output is rapidly multiplexed between
the two stereo output channels) is the same
chip that will be used in Sony’s Compact
Disc digital-disc player. The PCM-F1 thus
gives us a sample of the “music of the fu-
ture” (to use a Wagnerian phrase).

Why are LSI's so inexpensive? Because
they are made in large batches (many thou-
sands per day can be turned out), because
each chip can do what would have taken
racks full of circuitry twenty years ago, and
because each IC is essentially a single part,
which reduces manufacturing costs and im-
proves reliability. The PCM-FI’s inte-
grated circuitry would not have been possi-
ble without standardization of the home
digital-audio/video signal format, and it is
a sample of the importance of standardiza-
tion for digital audio.

The second major factor in the low cost of
this digital-audio format is the incredibly
low cost of today’s home videocassette re-
corders (both VHS and Beta formats). The
economies of large-scale automated manu-
facturing and VCR-dealer price wars are
responsible for today’s low VCR prices. (If
as few home VCR’s were sold as profession-
al analog tape recorders, they too would
cost many thousands of dollars.) Even the
list prices for the latest VCR’s are low: the
amount of engineering skill that has gone
into the design and manufacture of a VCR
is rarely appreciated by those not familiar
with just how difficult a design problem
such a complex clectromechanical device
poses.

A contributing factor to the low operating
cost of digital-audio recording on videotape
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We leave our mark wherever
we go. Kamora stands alone
in a crowd. Yet, incredibly
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conventional tinear tonearm to

Revox B795.
Short arm, no waiting.

At 12 inches, the B795's tonearm crawl back before changing records.

is the world’s shortest. In fact.
it’s hardly a tonearm at all

The secret of our shortness is
Linatrack,* a revolutionary linear
tracking system. Guided by an
uitra-sensitive servo mechanism,
the Linatrack " *‘tonearm™ glides
smoothly straight across the disk.
The result? Ideal resonance
characteristics. No tracking

error. And no waiting for a

Because, with a flick of your

pivots aside.

The B795 also offers a quartz-
reguiated, Hall-effect direct

drive motor; precise cueing;

and solid German craftsmanship.

When it comes to tonearms,
short is beautiful. Hear

the Linatrack* difference today,
at your Revox dealer.

REVOX

Europe’s premier audio components.

Studer Revox America, Inc. « 1425 Elm Hill Pike « Nashville, TN 37210 « (615) 254-5651

CIRCLE NO. 47 ON READER SERVICE CARD

fingers, the entire Linatrack® module

is the low price of that tape. It is cheaper to
record digitally on high-grade videocas-
settes than to make analdg recordings on
open-reel tape at 15 ips (the only analog
format that begins to be of comparable
sound quality). Not only that, but two-hour
uninterrupted recording times are available
in the digital-audio/video format.

The only major problem with all the
home digital-audio recording machines is
that there is no low-cost digital editing sys-
tern available. Sony makes a professional
system that can edit fourteen-bit tapes
made with the PCM-F1 (but not sixteen-bit
tapes), but it costs many thousands of dol-
lars and requires yet another, different, dig-
ital-audio processor. Editing a sixteen-bit
digital recording made on the PCM-F1 nec-
essarily involves some sacrifice in sound
quality, since the sixteen-bit tape must ei-
ther be converted to a fourteen-bit one or
copied onto an analog machine for conven-
tional tape-cut editing. (Simple digital edits
are possible with some of the multifeature
VCR’s now available, but these are best
done during pauses in the signal.)

A minor problem with the Sony PCM-F1
is that it has no provision for protecting a
tape against digital copying. Digital copies
are identical to digital originals, which
should gladden the heart of any prospective
digital-audio pirate. The signal format the
PCM-F1 employs does contain a *“flag”
that, if set to digital “one,” will prevent its
copying an ercoded videocassette without
first passing the audio signal through the
analog *“‘domain.” (There is a way to get
around this, however. It involves synchro-
nizing with the video signal and manipulat-
ing the copy-prohibiting bit in the first hor-
izontal scan lines after the vertical sync and
equalizing pulses. Exactly how to do this 1
leave as an exercise for the piratically
minded.) But the PCM-F1 has no provision
for protecting one’s own digital-audio re-
cordings from digital copying,

I hope this excursion into the technical
complexities of what is actually a rather
simple product, the PCM-F1, has shown
how very different the concepts involved in
digital recording are even though the
goal-—the faithful reproduction of sound—
is exactly the same as with analog audio
systems. There is no doubt in my mind that
digital audio is a definite improvement over
previous recording processes despite the dis-
advantages of having to enter a new and
sometimes baffling technological territory,
(Incidentally, digital-disc technology is
even more complex.)

You’ll be able to judge some of what I've
been saying—and doing—in this field for
yourself since one of my PCM-F1 record-
ings will be distributed over the National
Public Radio satellite system the week of
October 3. Recorded in Pittsburgh’s visual-
ly and acoustically beautiful Heinz Hall,
the broadcast features works by Haydn and
Stravinsky (including Le Sacre) with the
admirable Pittsburgh Symphony under
guest conductor David Atherton. The mi-
crophones were an MS pair supplemented
with two woodwind *“accent™ microphones
plus two rear-hall “ambiance” micro-
phones. Microphone placement and levels
were set for NPR by Charles Thompson. 1
just ran the digital recorder. Check with
your local NPR station for the exact broad-
cast date and time. O
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7 Boswsarcts BX-T 71000 Caasermwitecs

Nakamichi Performance For Under $300?
You're Kidding!

| We're not! Check out the new Nakamichi BX-1. It's less than $300
but it's Nakamichi all the way. What a ceck it is! Stunning in appear-
ance and Nakamichi in performance! How did we do it? Certainly
not by following the competition and compromising sound quality to
add unnecessary bells and whistles! That would violate the essence
of our philosophy. Instead, we designed a deck with only those
features essential to the creation of Nakamichi Sound—superior
heads and electronics for true 20—20,000 Hz response, a full-logic
microprocessor-controlled transport with our unique Motor-Driven
Camr, separate capstan and reel motors for minimum flutter, Dolby-B*
noise reduction with integral MPX filter that automatically switches
off in “standard” operation, electronic peak-level meters, and an

| unusual recording-balance control that simplifies operation. Of

| course, the BX-1 accommaodates the three major tape types with

| indeoendent tape and equalization switches for optimum perfor-
mance. It even offers memory-stop and unattended operation so you
can record while you are away.

The BX-2 has every feature of the BX-1 and more— Dolby-C NR for
10-dB less noise, a fully defeatable MPX filter, one-touch record
mute, output level control, and memory play via a 4-digit micropro-
cessor-operated electronic counter.

| Both are available in matte black or stunning silver to coordinate
with your other equipment. Don't dream about a Nakamichi—now
you can afford to own one! Why settle for less than the best? Experi-

| ence the unigue quality of Nakamichi Sound—only at your author-
ized Nakamichi dealer. -mu Dolby Laboratories Licensing ration

| r.Nakamichi

For more information, write Nakamichi U.S.A. Corporation, 110t Colorado Avenue, Santa Monica, CA 90401
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HOW CAN SANSUI CLAIM THE WORLD’S
ONLY DISTORTION-FREE RECEIVER?

SIMPLE.WITH SUPER FEEDFORWARD DCAMP.

Creating technological break-
throughs is nothing new to
Sansui. One of our most recent
innovations, the unique Supet
Feedforward DC power amplifier
system routs all types of distor-
ton—harmonic, intermodulation,
transient intermodulation,
switching—you name it.

And it's the reason we can
claim that Sansui's new top-of-
the-line, 120-watt* Z-9000
r2ceiver is truly distortion-free.

Simply stated, the Sansui
Super Feedforward circuit is the
perfect marriage between nega-
bve feedback and feedforward.
As a result, you're never both-
ered by any type of distortion.
~ou hear precisely what's on
te records, tapes and broad-
casts. Nothing added, nothing
I>st—just pure music.

7-band graphic equalizer
for greater tone control.
Unlike receivers with
conventional two or three tone
controls, the Z-9000 provides
total flexibility with a state-of-

the-art 7-band graphic equal-
izer that helps balance the
sound in your listening room.

IMPROVEMENT IN DISTORTION
T PER FEEOFORWARD SYSTEM

improvement with
Super Feedforward

Improvement with
Negative Feedback

IMPROVEMENT IN DISTORTION (%) §

FREQUENCY (Hz)

Digital Quartz-PLL
tuning is more precise.

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

Extras add more
pleasure to your listening.

The Z-9000 is loaded with
high technology refinements
that let you experiment with
sound the way no other receiver
can.

The built-in reverb unit with
its own display can make your
finest tapes and recordings
sound even more magnificent
by adding naturai depth, extra
brilliance and sound realism.
The exclusive quartz/timer
clock with three independent
memory functions can be
programmed to wake you up,
lull you to sleep, and tape a
broadcast in your absence.
There are also high and sub-
sonic filters and a preamp that
handles both moving magnet
and moving coil cartridges.

if the new distortion-free
Sansui Z-9000 sounds too good
to be true, satisty yourself with
an audition at your audio
specialist. Or write today for
additional details.

SANSUI ELECTRONICS CORPORATION
Lyndhurst, NJ 07071 Gardena, CA 90248
Sansui Electric Co., Ltd.. Tokyo. Japan

*120 watts per channel minimum RMS into 8 ohms. 20Hz 10 20kHz,
with no more than 0.005% total harmonic distortion

Putting more pleasure in sound
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~ Technical Talk

® Amplifier Current Capability ®

EGULAR readers of these test reports will
have noted that among the tests we ap-
ply to amplifiers is one of their ability to
drive 2-ohm loads, even if they are not rated
for such operation. This is done specifically
to determine the amplifier’s maximum cur-
rent-output capability. The power output of
an amplifier is seldom measured directly;
instead, its output voltage (E) is measured
across a known load resistance (R), or a
complex impedance such as the standard
IHF reactive load, and the “power’ is cal-
culated from the normal Ohm’s Law rela-
tionship, P = E2/R.

Almost all high-fidelity amplifiers are es-
sentially constant-voltage sources whose
output voltage is determined by the input-
signal level and is virtually independent of
the impedance of the load (speakers) over
wide limits. Although in practice the volt-
age is affected slightly by the load (more
accurately, by the current delivered to the
load), the interaction is small, and it is rea-
sonable to consider a modern solid-state
amplifier as a constant-voltage source.

If speakers had a constant impedance
over the audio range, it would be necessary
only to connect a speaker of the rated im-
pedance to the amplifier in order to be able
to obtain the rated output power. However,
a real speaker has an impedance that varies
widely with frequency and may be much
less than its rated value at some frequen-
cies. It is easy to appreciate that an ampli-
fier might be required to deliver a very high
current to a speaker when its impedance
falls too low or when two pairs of speakers
are paralleled. Incidentally, no degradation

of performance results from using a higher-
than-rated load impedance with a transistor
amplifier.

The output transistors of the amplifier
(through which must flow the current
drawn by the load) always have a maximum
rated current beyond which they may be de-
stroyed. Therefore, as with any system for
transferring electrical power from a source
to a load, it is desirable (for safety reasons)
to provide a means of limiting the maxi-
mum current output.

The most common technique is to use an
internal circuit that senses the output cur-
rent and reduces the drive signal to the out-
put transistors or otherwise prevents the
maximum current of the transistors from
being exceeded. Although such circuits can
be effective for protecting the transistors,
they have a reputation for being too protec-
tive at times. Under certain conditions of
drive and load, they can be triggered into
spurious operation and cause unpleasant
distortions.

One simple, direct, and highly successful
solution to this problem is to use high-power
transistors designed to deliver far more cur-
rent than would ever be drawn by a load
within the amplifier’s normal ratings. In
such an amplifier, the maximum available
output current is then set by the power sup-
ply. It is usual for such a supply to have a
much higher power-output capability for a
brief period (in the order of tens of millisec-
onds) than on a continuous basis. The short-
term output is established by the power-
supply voltage with a light load (or no load)
and the storage capacity of the filter capac-

itors. The maximum continuous output is
determined initially by the level of the pow-
er-supply voltage under full load, ultimately
by either the a.c.-line fuse rating or the am-
plifier’'s thermal protection system. The
IHF dynamic-headroom rating is a measure
of an amplifier’s ability to deliver more than
its rated power for short periods. This is a
closer match to the actual power require-
ments of music reproduction, which calls
for brief peaks far higher than the average
level. The necessary protection for the loud-
speakers is usually provided by the ampli-
fier’s output fuses or by fuses in its d.c. pow-
er-supply outputs.

With such an amplifier, a very low load
impedance will not cause the type of distor-
tion for which some protection circuits are
noted. As the impedance is lowered, the
output power will simply increase (though
not linearly as the Ohm's Law equation
would suggest, since the available d.c. volt-
age will drop under the higher load currents
demanded by a lower load impedance). In
extreme cases, such as shorted output leads,
an amplifier fuse will blow out to protect
the output transistors.

BY my personal definition, an amplifier
whose output power continues to increase
(or, at least, does not decrease) as the load
impedance is decreased can be considered
to have a “high current capability.” Its ad-
vantages are obvious, since it can drive even
“difficult” speaker loads without undue
overheating or audible distortion. It is not
uncommon for the impedance of a speaker
to drop below 3 ohms at some frequencies,

Tested This Month

Adcom GFA-2 Power Amplifier ® Ortofon TM20H Phono Cartridge
Tandberg TD 20A-SE Open-reel Tape Deck ® Sansui AU-D33 Integrated Amplifier
Bose Model 601 Series |l Speaker System
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and the ability of most amplifiers to accept
connections to two pairs of speakers (as dis-
tinguished from being able to drive two
pairs of speakers) makes it easy to present a
load as low as 2 ohms to an amplifier.

For reasons that are not at all clear to me,
almost all the amplifiers with high-current
potential originate in the United States
(such brands as Apt, Carver, Hafler, NAD,
Phase Linear, SAE, and Threshold come to
mind). We rarely see a Japanese amplifier
designed in this way. There is nothing hid-
den about the Japanese amplifiers’ current
limitations. Although current capability is
not emphasized in the manufacturers’ liter-
ature, the specifications and installation in-
structions (when read carefully) leave no
doubt that only *“8-ohm™ speaker systems

should be used with many of these products.

This is certainly not done in the interests
of economy, since the amplifiers 1 refer to
are expensive, deluxe products. It may be a
philosophical matter; then again, perhaps
Japanese home-market speakers (at least
the better ones) almost all have 8-ohm or
higher impedance ratings. Whatever the
reason, it results in products that can have
difficulty driving some of the better Ameri-
can and British speakers.

How important is it to have high current
output capability? The answer to that de-
pends on your own listening habits and sys-
tem components. It seems likely that cur-
rent-limiting problems will arise only when
playing at high levels (approaching the am-
plifier’s power limits) into certain speakers

whose impedance becomes either very low
or highly reactive at certain critical fre-
quencies and thus presents a difficult load
for the amplifier. Not having such speakers
and preferring moderate listening levels and
a high-power amplifier, 1 appear to be im-
mune to the malady.

Nevertheless, 1 confess that 1 prefer an
amplifier to behave like a voltage source, if
for no other reason than its relative indiffer-
ence to load conditions. Under some condi-
tions this feature can give even an inexpen-
sive low-power amplifier the “muscle” of a
much more powerful one (the NAD 3020
was our first encounter with such an ampli-
fier, and it could deliver more power to 2-
ohm loads than many amplifers with far
higher conventional power ratings). (|

Equipment Test Reports

By Julian D. Hirsch

Hirsch-Houck Laboratories

By Craig Stark

Starksonic Studio

HE Adcom GFA-2 stereo power ampli-
fier features a stable, low-noise, low-
distortion “front end” using differential
FET amplifiers. The output stages of the
GFA-2 use high-speed bipolar transistors,
and entirely separate power supplies for the
two channels enable each channel to deliver
its maximum power regardless of the status
of the other.

The output transistors of the GFA-2 are
fully protected against damage from short-
circuits or overheating. The protective sys-
tem disconnects the speakers by means of a
relay, simultaneously changing a front-pan-
el indicator light from green to amber. The
same system delays the speaker connection
for about 4 seconds each time the amplifier

SEMTEN

Adcom GFA-2 Power Amplifier

is turned on to allow internal transients to
die away.

The Adcom GFA-2 is rated to deliver LOO
watts per channel to 8-ohm loads from 20
and 20,000 Hz with no more than 0.05 per
cent total harmonic distortion. Its rated sig-
nal-to-noise ratio is 95 dB, and the input
sensitivity is 97 millivolts (both figures rela-
tive to a |-watt output in accordance with
EIA Standard RS-490).

The GFA-2 is 19 inches wide, 14 inches
deep, and 54 inches high, and its front pan-
el is slotted for rack mounting and fitted
with handles for easier moving or lifting. It
is finished entirely in black, with several
small LED front-panel indicators and a
large square pushbutton power switch. In

Photos by Roy Schneider

addition to the PROTECTION light, there is a
red power pilot light and two yellow PEAK
lights that flash when the output voltage ap-
proaches the amplifier’s clipping level. On
the rear of the amplifier there are insulated
spring-loaded speaker connectors, phono-
type input jacks, and two line-fuse holders
(each power supply is separately fused).
The GFA-2 weighs 29 pounds. Price:
$360.

@ Laboratory Measurements. The exterior
of the Adcom GFA-2 did not become exces-
sively warm during its one hour of precondi-
tioning and subsequent high-power testing.
With both channels driving 8-ohm loads at
1,000 Hz, the outputs clipped at 120 watts
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No matter how much you spend on your
record playing system, it can't be better than
its first component: the phono cartridge.
Because, uniess the cartricge tracks the
groove faultlessly, and precisely reproduces
all the recorded sound, no emount of elec-
tronic wizardry cari make up for its fauits.

Which is why you'd do well to start

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

Model AT155LC $225.
Other madels from $40 to $275.
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excellent tracking, and supert stereo
separation.

There is an Audio-Technica model to match
every tone arm and every budget. And
each meets our high standards of uniformity
and quality...unsurpassed in the industry.

Eve-y great stereo system can use a little
Audio-Technica at the start. Insist on
nathing less. At leading high fidelity
stores or write for our catalog today.
AUDIO-TECHNICA U.S,, INC.

1221 Commerce Drive

Stow, Ohio 44224.

- AT\ 51

{or
/ - u.“ meas’
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audio-technica.
Great sound. ..right from-the start!
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per channel for an IHF clipping-headroom
rating of 0.79 dB. The GFA-2 is not specif-
ically rated for 4- or 2-ohm operation, but
the clipping outputs into those impedances
were respectively 177 and 95 watts per
channel.

The dynamic-headroom test showed a
| maximum output of 150 watts into 8 ohms
for a dynamic-headroom rating of 1.76 dB,
200 watts into 4 ohms, and 118 watts into 2
ohms. The pEAK lights flashed at an output
equivalent to 85 watts into 8 ohms. The
1,000-Hz distortion was extremely low un-
der any load condition and at all power out-
puts up to the clipping point. Driving 8-ohm
loads, the distortion was about 0.001 per
cent at | watt or less and typically less than
0.002 per cent up to 100 watts. With 4-ohm
loads it was between 0.0025 and 0.0035 per
cent up to more than 100 watts, and even
with 2-ohm loads the distortion was typi-
cally under 0.005 per cent below the clip-
ping point.

The frequency response of the GFA-2
was flat from 5 1o 20,000 Hz (within 0.2
dB) and rolled off to —3 dB at 240 kHz. Its
rise time was 1.5 microseconds. The slew
factor was 2, a relatively low figure but
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quite adequate. The high-frequency linear-
ity was good, as shown by the intermodula-
tion-distortion tests with equal-amplitude
input signals at 18 and 19 kHz. With a peak
output equal to that of a 100-watt sine-wave
signal, the second-order distortion at 1,000
Hz was —82 dB, and we could find no trace
of third-order products at 17 and 20 kHz.
The input level required for a reference out-
put of 1 watt was 96 millivolts, and the A-
weighted noise was a barely measurable 90
dB below 1 watt. The amplifier was stable
with simulated loudspeaker (reactive) loads
and when driving an IHF reactive load.

® Comment. Not only did the Adcom
GFA-2 easily surpass its key specifications,
but it proved to be rugged enough to with-
stand our full test sequence without damage
or even a blown fuse. The protection relay
was tripped only when we shorted the out-
puts or drove the amplifier into overload at
ultrasonic frequencies. We never succeeded
in heating it enough to operate the thermal
protection system.

Adcom cautions against inserting a phono
plug into the inputs of an amplifier while it
is turned on. Aside from the risk of damage

toone's speakers, there is an additional haz-
ard to the output transistors, which can be
destroyed by excessive r.f. input. The man-
ufacturer indicates that this may be one of
the very few ways in which the amplifier
can be damaged. We did not put it to the
test deliberately, but on the bench we took
no special precautions such as shutting off
the power when changing input cables. The
amplifier survived unscathed.

In a music system the Adcom GFA-2 per-
formed just about as we would have ex-
pected. Given the extremely low levels of
noise and distortion in its output, one would
hardly expect the GFA-2 to add any sonic
character to the program, and it did not.

Perhaps the single most important factor
that distinguishes this amplifier from all the
others is its unusually attractive price. Most
100-watt amplifiers sell for a far higher
price than this one. Therefore, in addition to
being a top-quality product with state-of-
the-art performance, fully protected against
most common operating hazards, the Ad-
com GFA-2 is a genuine bargain in today’s
market. —Julian D. Hirsch

Circle 140 on reader service card

| Ortofon TM20H
| Phono Cartridge

ORTOFON has announced a new series of
cartridges designed specifically for
the compact linear-tracking turntables first

introduced by Technics last year and now
expanded to include models in a number of
price ranges. Although the first such turn-

tables were supplied with a Technics car-
tridge (the low-mass tone arm is designed to
(Continued on page 36)
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When the band lets you down, the CP-1028R won’t.
It’s too bad that most albums 7 able tumtable is what you get
today contain certain tunes = 3 in addition to its program-
that just don’t measure up to = ming. A straight Low Mass
the others. Fortunately tonearm (a concept Onkyo
though, there’s the developed first). Servo-con-
CP-1028R turntaoie. trclled direct drive motor
Our special micro- for outstanding rotational
computer lets you accuracy and stability.

pragram up to nine cuts, High Compliance Dual
in any order you want, Magnet cartridge. All

wh le an optoelectrcnic add ng up to specs that
sensor in the cartridge rank this turntable among
quickly and accurately the best in the industry.
locates the selected bands. You cen evenrepeat a If you're tired of always getting up because the
cut as many times as you like. band lets you down, iry the Gnkyo CP-1028R. Per-

But, what makes the CP-1028R a truly remark-  fect programming will make for perfect listening.

ONKYO 200 Will arrs Drive, Ramsey, NJ 07446

Nobody knows more about audio than Onkyo.
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In the graph at left, the upper curve represents the frequency re-
sponse of the cartridge. The distance {(measured in decibels) be-
tween it and the lower curve is the average separation between the
two channels (anything above 15 dB is adequate). The inset oscil-
loscope photo shows the cartridge's response to a recorded
1,000-Hz square wave, which indicates resonances and overall fre-
quency response (see text). At right is the cartridge’s response to

accept only a very small cartridge that
plugs directly into its end), the growing
popularity of this type of record player has
led Ortofon (among others) to develop a
line of compatible cartridges, which now
consists of four models. Sherwood has re-
cently introduced a turntable that uses
these cartridges, and it appears that other
Japanese manufacturers will soon follow
suit. The cartridges have a distinctive con-
figuration known as the **P-mount.”

The TM20H is one of Ortofon’s new P-
mount cartridges. It weighs only 6 grams
and does not require an additional headshell
or the additional mass the headshell would
contribute. The cartridge has a “Fine Line”
extended-contact stylus and a total effective
tip mass of 0.45 milligram. It is designed to
track at a 1.25-gram force, with a recom-
mended load of 47,000 ohms in parallel
with 200 picofarads. Price; $115.

® Laboratory Measurements. Ortofon sup-
plied us with a TM20H cartridge mounted
in a Technics SL-10 turntable. Although
this helped us to judge the effectiveness of
the combination, it was impractical for
making measurements of the cartridge per-
formance alone because of the inaccessibili-
ty of the cartridge and test record while the
turntable was operating. This problem was
solved by using a Technics SH-90S head-
shell adaptor, which accepts any P-mount
plug-in cartridge and has a standard four-
pin plug that fits any of the curved (S- or
J-shaped) arms widely used on Japanese
(and many European) record players. The
adaptor also has an overhang adjustment
for minimum tracking error. We tested the
Ortofon TM20H in a medium-mass (18-
gram) tone arm.

The tracking force was set to the recom-
mended 1.25 grams, and the cartridge re-
sponse was measured with several values of
load capacitance to determine the optimum
value. With the recommended 200 picofar-
ads (pF), the high-frequency resonance of
the stylus at 18 kHz produced a peak of sev-
eral decibels in the response. Increasing the
capacitance to 390 pF gave the flattest

overall response, which was within +1.5dB
up to 20,000 Hz with the CBS STR 100 test
record. Although this was quite close to the
Ortofon test data for this cartridge (made
with one of Ortofon’s own test records, not
available 1o us), we repeated the measure-
ment using a B& K 2009 record, which pro-
duced a more prominent peak in the output
of one channel and a very flat response from
the other. Cartridge response is very much
dependent on the test record used, and we
decided to accept the results with the CBS
record, since they were very close to the Or-
tofon test data.

On both the CBS and the B&K records,
the channel separation was considerably
different in the two channels (we had taken
pains to align the cartridge body parallel to
the record, since errors in this adjustment
can result in asymmetrical crosstalk re-
sponses). The average channel separation at
1,000 Hz was about 23 dB, close to the
rated 25 dB at that frequency. The frequen-
cy response and crosstalk curves showed
evidence of several small resonances, at 160
and 380 Hz, and at 3.8, 7.5, and 12 kHz.
The first two may have been a property of
the adaptor headshell or the arm, but the
higher-frequency resonances were almost
certainly within the cartridge structure.
They produced very minor “glitches™ in the
frequency response and much more promi-
nent effects in the crosstalk curve. None of
these effects were audible during our listen-
ing tests (although most of these were car-
ried out with the cartridge in the Technics
SL-10, and it is possible that the resonance
effects would be different in that player).

The output of the TM20H was a relative-
ly high 5.5 millivolts, with the channels bal-
anced to within 0.5 dB. The vertical stylus
angle was measured as 24 degrees. The re-
sponse to the 1,000-Hz square wave on the
CBS STR 112 test record showed the ex-
pected ringing at the 18-kHz stylus-reso-
nance frequency.

Tracking distortion was measured with
two Shure test records, the TTR-102 and
TTR-103. The former is an intermodula-
tion test record with frequencies of 400 and

PEAK VELOCITY IN CM/SEC OF TEST DISC

the intermodulation-distortion {IM) and 10.8-kHz tone-burst test
bands of the TTR-102 and TTR- 103 test records. These high veloc-
ities provide a severe test of a phono cartridge's performance. The
intermodulation-distortion readings for any given cartridge can
vary widely, depending on the particular IM test record used. The
actual distortion figure measured is not as important as the maxi-
mum velocity tracked before a sudden increase in distortion occurs.

4,000 Hz recorded at various levels. At ve-
locities up to 22.6 cm/sec the IM distortion
was exceptionally low (0.4 to 1 per cent),
but the cartridge could not track the highest
level on the record (27.1 cm/sec). The high-
frequency tracking was checked with the
10.8-kHz tone bursts on the TTR-103, and
the distortion (the percentage of the 270-Hz
repetition rate present in the cartridge out-
put) was around | per cent in the 15- to
24-cm/sec range, increasing to 2.3 per cent
at 30 cm/sec.

These measurements were consistent with
our subjective observations using several of
Shure’s *“*Audio Obstacle Course’ records.
Low and middle frequencies were tracked
very well, but it was obvious that tracking
very-high-level, high-frequency signals was
not the forte of the TM20H. Of course,
these tests are much more demanding of a
cartridge than practically any music record
one might name, since they are designed to
stress a cartridge to or beyond its limits.
The 300-Hz tones on the German HiFi In-
stitute record could be tracked at the 70-
micrometer level, but not at 80 micrometers
(for which the cartridge is rated).

@ Comment. The Ortofon TM20H proved
to be a very good cartridge, with excellent
tracking ability at low and middle frequen-
cies and adequate tracking ability at high
frequencies. Its distortion at low and middle
frequencies was also appreciably lower than
we have measured on most cartridges. The
frequency response of the cartridge is very
good, especially when it is loaded by a high-
er value of capacitance than recommended
by the manufacturer (roughly twice the rec-
ommended 200 pF seemed 1o give the best
results).

The low mass of the TM20H could be
beneficial in relatively massive curved tone
arms, for it could raise the arm/cartridge-
resonance frequency above the range where
it would be excited excessively by record
warps. Although some arms might not be
able to balance such a light cartridge, most
should present no difficulties (we were able

{Continued on page 43)
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What you hear will change your ideas about driving.
About sound. And very possibly about music itselff.




'ntroducing a totally new class of music systems. Each
system is engineered for the acoustics of a specific car.
And actually built as an integral part of the car.

Designed to bring you music with such clarity, impact,
and realism that it literally will change how you feel about
driving an automobile.

Sound by Delco-GM/Bose
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Eree years ago Delco Electronics and Bose Corporation began a joint research |

program to study all aspects of sound reproduction in automobiles. Their combined —

“technologies encompasséed everything from the growing of silicon crystals for special |
integrated circuits to the psychoacoustics of listeners in automobiles.

Out of this research came music systems in which each component is matchet to
the interior of the specific model car. The placement of the loudspeakers, the electronic
balancing of the music signals, and the design of the amplifiers each take into account
the precise acoustical environment and even the positions of the passengers.
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Your enjoyment
We submit that the sound of music has been captured

for the first time in an automobile with realism so striking

that it will be immediately recognized and appreciated by

young and old, by music lovers, and by those who never

thought that music would play an important role in

their lives.

The experience awaits you at your General Motors dealer.

Delco Elwrr>=y

A totally new class of music systems from Delco-GM

* Available as a factory-installed option on 1983 Cadillac Seville and Eldorado, Buick Riviera, and Oldsmobile Toronado.
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to use it in our heavy arm without balance
problems).

Obviously the intended application of the
TM20H is in one of the new Technics lin-
ear-tracking turntables or in the Sherwood
or others with compatible arms that will

soon be available from other manufactur-
ers. These are ideal turntables for people
who simply want to enjoy listening to rec-
ords without a large involvement in hard-
ware. Using a cartridge like the TM20H
(which sounds first-rate, and thoroughly

neutral, by the way), one can reap the ben-
efit of this new technology without compro-
mise in the quality of the sound.

—Julian D Hirsch

Circle 141 on reader service card
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THE Tandberg TD 20A-SE is a two-speed
open-reel tape deck designed for the
advanced amateur or semi-professional re-
cordist. It is available with quarter-track
heads for 7!/2/3%s- or 15/7'2-ips operation
(1 tested the former, which is the usual home-
stereo format). There is also a 15/7V2-
ips half-track version more suitable for pro-
fessional applications. All three models ac-
cept either 7- or 10¥/2-inch reel sizes.

The transport of the TD 20A-SE is vir-
tually identical to that of the TD 20A
(STEREO REVIEW, December 1979). A syn-
chronous a.c. motor pawers the belt-driven
capstan, and there are separate motors for
each of the reel hubs. A fourth motor re-
places the usual solenoids for smooth, quiet
operation of the tape gate, capstan pinch-
roller, and brake mechanisms. Spring-
loaded tension arms on either side of the
head assembly compensate for any uneven-
ness in tape winding, and a precision
“*scrape flutter” roller damps out the ten-
dency of tape to vibrate along its length.

Separate ferrite heads of Tandberg’s own
design and construction are used for eras-
ing, recording, and playback. A shield on
the playback head lowers hum pickup but
also makes it somewhat awhward to mark
editing splice points. A conventional me-
chanical four-digit counter indicates tape
position, and an optical sensor stops the
deck when the tape runs out

Light-touch pushbuttons with LED indi-
cators control all transport modes through a
logic circuit that automatically prevents
any possibly tape-damaging sequence of op-
erations. Simultaneously pressing and re-
leasing the sTop and WIND buttons places
the deck in a “*free” mode sc that the reels
can be manually rocked back and forth for
editing or threading. If desired, the CUE
switch will cause the tape to be held against
the heads even during fast winding, though
the playback level must be turned down to
avoid the possibility of burniag out a tweet-
er. After threading, pressing the sTOP but-
ton momentarily energizes the reel motors

in order to take up any slack in the tape.

The TD 20A-SE incorporates two highly
original electronic features: the Dyneq Ac-
tilinear recording system and the “special
equalization” (SE) from which the deck
gets its suffix. The Dyneq (dynamic-equali-
zation) system is designed to overcome a
problem frequently encountered in slow-
speed recording. Normal treble losses at
slow tape speeds require a considerable
high-frequency boost during recording in
order to achieve flat frequency response
overall. This boost, or *“‘record pre-empha-
sis,” can lead to high-frequency tape satu-
rationy, however, if the treble content in the
original signal is itself high in level. Satura-
tion produces distortion and limits the
tape’s high-frequency response.

The Dyneq system varies the amount of
treble pre-emphasis during recording to
take account not only of the frequencies in
the incoming signal, but of their amplitude
as well. If a given treble frequency would be

(Continued on page 46)
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The upper curves indicate overall record-playback response at the manufacturer's indi-
cated 0-dB recording level using the tapes designated on the graph. In the center are the
same measurements recorded at —20 dB relative to the upper curves, a level convention-
ally used for tape-deck frequency-response measurements. Bottom curves show playback
response from calibrated test tapes and indicate performance with prerecorded tapes.

driven into saturation with normal, fixed re-
cord equalization, the Dyneq circuit auto-
matically lowers the amount of equalization
supplied by just enough to enable the tape
to hold as much high-frequency information
as it can.

Tandberg's SE circuit addresses another
fundamental open-reel problem. Decades
ago, when playback-equalization curves
(which are usually stated in terms of micro-
seconds for engineering convenience) were
standardized for the various tape speeds,
the very best available tapes of the time had
severe treble losses, well beyond what any
reasonable amount of record pre-emphasis
could supply. The only place to insert the
additional amount of treble boost required
was in the playback section, where a 6-dB-
per-octave treble boost was an inherent part
of the playback head’s own operation (a 6-
dB-per-octave rising characteristic means
that the output from the head doubles each

time the frequency doubles). While using
this boost certainly helps compensate for
treble losses on the tape. it unfortunately
also increases any tape hiss.

Today’s improved tapes do not need near-
ly the amount of playback treble assistance
that is built into the old standards, and now
Tandberg has decided to run the commer-
cial risk of providing an alternative set of
playback-equalization settings. In brief, the
“'special equalization” of the TD 20A-SE
uses time constants of 50 microseconds (tre-
ble boost beginning at 3,150 Hz) for the
3¥%s-ips speed; the current standard is 90 mi-
croseconds (boost beginning at 1,800 Hz).
At 712 ips the SE is 25 microseconds (6,300
Hz) instead of the old 50-usec (3,150-Hz)
standard. And at 15 ips Tandberg proposes
10 microseconds (15,900 Hz) in place of the
throughly obsolete 50-microsecond bocst
now mandated. A rather similar approacn
seems to underlie the “EE" (“‘extra effi-

“Aha! Caught you, sir! You said the TX-3's sounded better than

the Henley speakers, but | didn't switch to the TX-3's-

—{ pretended ro!"”

ciency”) system recently promulgated by
Teac, Akai, Maxeil, and TDK, except that
EE requires a special high-bias (and rather
high-priced) tape, while Tandberg’s SE is
designed for high-quality regular open-reel
tapes.

As is almost a hallmark with Tandberg,
the record-level indicators of the TD 20A-
SE are peak-reading equalized meters.
They not only register signal peaks, but re-
flect the record treble pre-emphasis as well.
This facilitates using the meters for their in-
tended purpose, namely recording at as
high a level as possible without encounter-
ing distortion.

Four separate record-level controls plus
an overall MASTER control permit full mic/
line or line/line stereo mixing, and an ad-
justable detented ring on the MASTER con-
trol permits easy resetting after a fade-out.
As on professional decks, separate record-
ready switches are used, and “flying start”
recording is possible. Toggle switches also
control the selection of standard or special
equalization, source/tape monitoring, edit/
cue functions, and a SYNC facility that ena-
bles a recording made on one channel to be
synchronized with a second recording made
on the other. Separate left- and right-chan-
nel playback controls are provided, and a
switch permits routing either channel to
both headphones or regular stereo listening.
Pushbuttons are used 1o select either high or
low speed and to set the proper tape ten-
sions for large or small reels.

The rear panel of the TD 20A-SE con-
tains the normal input and output jacks,
which are recessed to permit either vertical
or horizontal operation. Hub adaptors for
NAB-type 1012-inch reels are provided, and
a remote-control accessory is available. The
TD 20A-SE measures 17V4 inches wide,
17172 inches high, and 6 inches deep, and it
weighs 37122 pounds. Price: $1,595.

® Laboratory Measurements. Tandberg
indicated that our sample of the TD 20A-
SE had been factory adjusted using Maxell
UD-XL tape, so we used it for the tests. We
also tried top-line tapes from TDK, Scotch,
and Memorex with almost equivalent re-
sults. The TD 20A-SE has front-panel ac-
cess to a pair of bias-trim controls that can
flatten out the response of nearly any tape,
but the user must supply his own test equip-
ment to take advantage of this feature.
Playback response (using the ‘“‘normal”
equalization, as there are no calibrated
tapes available for Tandberg's *‘special”
equalization) was checked using both Am-
pex and MRL test tapes. Overall record-
playback frequency response at a level of
—20 dB showed very close tracking be-
tween the normal and special equalizations,
though at a 0-dB level high-frequency re-
sponse fell off more sharply when using the
SE, which subjects the tape o increased re-
cord equalization. At 0-dB the equalized
peak-reading meters deflected far off scale
on higher-frequency test tones. In practical
use, this would warn a user to reduce the
level. Incidentally, the tape overloaded be-
fore Tandberg’s recording amplifier did.
Third-harmonic distortion of a 1,000-Hz
tone recorded at an indicated 0-dB level
measured between |.1 and 1.2 per cent, and
the 3 per cent distortion point was reached
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ata level of +3.5 dB, just above the highest
calibration on the meter scale. While this
does not appear to provide the usual “‘lee-
way,” it is again an intentional part of the
Tandberg design for its meter operation. A
large differential between an indicated O-
dB and the onset of serious distortion is re-
quired only when the meter does not really
indicate the exact signal level. With refer-
ence to the 3 per cent distortion point we
measured unweighted signal-to-noise ratios
ratios at 7%2 ips of 59.8 and 60.8 dB with
the normal and the special equalization, re-
spectively, and IEC A-weighting increased
the readings to 67.4 and 70.8 dB. At the
3%-ips speed the comparable unweighted
figures were 56.4 and 58.8 dB, improving to
63.7 and 67.4 dB with A-weighting.
Wow-and-flutter, using the stringent

DIN peak-weighted standard, measured
0.08 per cent at the higher speed and 0.12
per cent at the lower speed. High-speed
winding time for a 3,600-foot (10V2-inch
reel) tape was 115 seconds in each direc-
tion. An 1,800-foot (7-inch reel) tape could
be shuttled from one end to the other in 83
seconds. A 38-mV (0.038-volt) signal was
required at the line-1 inputs for a 0-dB indi-
cation, with an output level of 1.4 volts. The
microphone input required only 0.18 mV
and began to show signs of overload with an
input of 25 mV

® Comment. As a top-grade, innovatively
designed recorder the TD 20A-SE left little
to be desired. Its tape handling was excel-
lent, and it could make copies of a wide va-
riety of listening material (including a first-

generation dub from a live digital master)
with virtually no degradation.

The special equalization does produce a
definitely quieter tape, with far less indica-
tion of treble overload than the 0-dB test
curves would imply. At the same time, get-
ting the rest of the industry to accept a pro-
posed new standard will not be easy, so at
least for now tapes made with the new proc-
ess will be primarily for playback on one’s
own machine rather than for exchange with
others. Overall, we would rate the Tandberg
TD 20A-SE as well worth its price, an ex-
cellent deck that should give its owner many
years of trouble-free musical satisfaction
and fine performance in semi-pro mastering
work. —Craig Stark

Circle 142 on reader service card

Sansui AU-D33 Integrated Amplifier

HE Sansui AU-D33 integrated amplifier
features the “‘Super Feedforward” cir-
cuitry first introduced in the company’s
higher-priced amplifiers a couple of years
ago. *“Super Feedforward” is a combination
of a relatively small amount of negative
feedback with “feedforward” circuits.
Feedforward is also a distortion-reducing
technique that has certain theoretical ad-
vantages over negative feedback (among
them being its ability—in theory—to elimi-
nate distortion completely instead of merely
reducing it).

The AU-D33 is rated for very low distor-
tion—Iless than 0.004 per cent for all power
outputs up to its rated 50 watts per channel
into 8-ohm loads between 20 and 20,000
Hz. It uses direct-coupled circuits from the
high-level inputs to the speaker outputs.
The program source is selected by pressing
one of a group of vertical bars in the upper
center of the panel (for TAPE 1, TAPE 2, AUX,
TUNER, and PHONO); each bar has a light
above it to show that it has been pressed.
Volume is controlled by a large knob to the
right of the input selectors, and there is a
balance control immediately below it.

Smaller knobs across the lower part of the

panel operate the bass and treble tone con-
trols, which can be inserted into the signal
path by pressing a small button to their
right (a light above the knobs shows that
the tone controls are active). Below the in-
put selectors is the REC SELECTOR, which se-
lects the program going to the tape-recorder
outputs (independently of what is being
played through the speakers). It has posi-
tions for AUX, TUNER, PHONO, and OFF, in
addition to two DUBBING positions for copy-
ing tapes from either of two tape decks to
the other.

Small pushbuttons control the two sets of
speaker outputs (lights on the panel show
their status), the HIGH FILTER, LOUDNESS
compensation, and MUTING (a 20-dB gain
reduction). The phono-preamp gain and in-
put impedance can be switched for either
MM (moving-magnet) or MC (moving-
coil) cartridges by a pair of buttons on the
panel. Power is controlled by a larger but-
ton above which is a red PROTECTOR light
that serves as a pilot light and blinks when
the amplifier’s protection system has been
activated (which happens for a few seconds
each time the amplifier is turned on, until
the operating voltages have stabilized and

the speakers have been connected by the
protection relay). There is a headphone jack
below the power switch.

On the rear apron of the Sansui AU-D33
are the various input and output signal
jacks, two a.c. outlets (one switched), and
two pairs of speaker outputs. These resem-
ble plastic insulated binding posts, with
holes into which the stripped ends of the
wires are inserted. When the post is rotated
about 120 degrees clockwise, the electrical
connection is firmly made. The Sansui AU-
D33 is finished entirely in black. It is 17
inches wide, 13Vs4 inches deep, and 412
inches high, and it weighs 16 pounds. The
suggested retail price is $350.

® Laboratory Measurements. The top of
the Sansui AU-D33 (above the internal
heat sinks) became quite hot during precon-
ditioning, although it never became more
than mildly warm in normal operation.
With both channels driving 8-ohm loads at
1,000 Hz, the outputs clipped at 63 watts
per channel, corresponding to an IHF clip-
ping-headroom rating of about 1 dB. The
amplifier is not rated for driving any imped-
ance other than 8 ohms, and we found that
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" T 'esenmng Htgh Bias II and
the Ultimate Tape Guarantee.

Memcorex presents Eigh Bias I, a tapesel’
extraordinary, were going to guarantee it forever

We'll guarantee life-like sound.

Extraordinarily flat frequency response at zero dB
recording levels, ccmbined with remarkably low

%, noise levels, means music is captured live. Then Permapass,” -

Qur unique oxide-bonding process, locks each oxide particle«
each musical detail—onto the tape. So music stays live. Not jist
the 1st play. Or the 1000th. Eut forever.

We'll guarantes the cassette.

We've enginéered every facet of our transport mechanism

to Drotect the tape. Our waved-wafer improves taps-wind.

Smconert(reat.ed rollers insure precise alignment and smooth,
safe tapeimovement. To pyotect the tape and mechanism, we've

surroun&ed them with a remarkable cassette housing made

rigid and strong by a mold-design unique to Memorex.

We'll guarantee them forever

If you ever become dissatisfied with Memorex High Bias II, for
any reason, simply mail the tape back and we'll replace it free.
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the clipping output into 4-ohm loads was 38
watts per channel, and into 2 ohms it was
only 18 watts per channel. In dynamic-pow-
er measurements, the maximum output into
impedances of 8, 4, and 2 ohms was 77, 35,
and 18 watts, respectively, so that the am-
plifier’s IHF dynamic-headroom rating was
1.85 dB.

Harmonic distortion was very low, typi-
cally under 0.002 per cent at 1,000 Hz for
all power outputs under the clipping point.
Even operation with lower load impedances
did not increase the distortion. With 8-ohm
loads, the distortion at or below rated power
was between 0.002 and 0.003 per cent from
20 Hz to 2 or 3 kHz, rising to a maximum of
0.014 per cent at 20 kHz and rated power.
Excellent high-frequency linearity was
demonstrated by the two-tone intermodula-

tion test of the EIA RS-490 standard. We
used 18- and 19-kHz signals of equal ampli-
tude whose peak level was equal to that of a
50-watt sine wave. The second-order (dif-
ference-tone) distortion at 1,000 Hz was
—96 dB (the residual of the test equip-
ment), and third-order distortion at 17 kHz
was not detectable down to our —100-dB
measurement floor (relative to the 50-watt
reference power output).

The amplifier tone controls had conven-
tional characteristics, with the treble curves
hinged at about 1,500 Hz and the bass turn-
over frequency shifting between about 100
and 400 Hz as the control setting was var-
ied. The loudness compensation boosted
both low and high frequencies, and the full
effect of the circuit came into play by the
time the volume had been reduced 20 dB

S

“Why didn’t you say so in the first place? Of course the Boston Symphony
sounds lousy on this turntable! They are lousy!”
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from maximum, with no further change at
lower settings. The high-cut filter had an
ineffective 6-dB-per-octave slope, and it
was 3 dB down at 12 kHz.

The RIAA phono equalization was accu-
rate within 0.5 dB overall from 40 to 20,000
Hz and was down 1.5 dB at 20 Hz. It was
not affected significantly by cartridge in-
ductance. The MC-input setting produced a
slight rolloff at the lowest frequencies (be-
ginning at about 60 Hz), with a maximum
change of about 3 dB at 20 Hz compared to
the MM response.

The amplifier sensitivity for a reference
output of 1 watt was 30 millivolts (mV)
through the aux input, 0.37 mV through
PHONO (MM), and 0.04 mV through PHONO
(MC). The MM phono input overloaded at
about 160 mV at 1,000 Hz and lower fre-
quencies and at the equivalent of 136 mV at
20,000 Hz. The A-weighted noise level, re-
ferred to 1 watt, was —82 dB for aux and
—79 dB for PHONO (MM). The phono (MM)
input impedance was 51,000 ohms in paral-
lel with 150 picofarads.

The amplifier slew factor was greater
than 25, and its rise time was about 6 mi-
croseconds through the aux input. The am-
plifier was stable driving reactive simu-
lated-loudspeaker loads and had an IHF
reactive-load rating of 0.83 dB at 63 Hz.
The protective circuit, which shut off the
outputs when the amplifier was presented
with a potentially dangerous load, worked
perfectly, so that our initial concern about
overdriving the AU-D33 at ultrasonic fre-
quencies or using too low a load impedance
was soon alleviated. Although the amplifier
always shut off before damage could occur
in abnormal operation, it was not “‘touchy”
and never turned off in normal operation,
no matter how hard we drove it.

® Comment. The most obvious benefits
claimed for the Sansui “Super Feedfor-
ward” design are extremely low distortion
and very wide bandwidth. The low d