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First it was DC. Then DD/DC and Super Feed - 
forward. Now Sansui astounds the audiophile with the 
greatest improvement in an amp. X -Balanced circuitry. 
It cancels out external distortion by eliminating the trans- 
former to chassis ground; and decisively removes IHM. 

You'll find X -Balanced circuitry in a wide range of 
superior Sansui products, like our AU-G99X amp, shown 
with TU-D99X quartz-PLL synthesizer tuner which incor- 
porates our new Super Linear Digital Decoder for im- 
proved rejection of spurious signals and interference. 
Another version of this tuner has AM stereo capability. 

When it comes to digital sound, our new PC -X11 Tri- 
code PCM Processor is the world's finest for any VCR. 
With 100 times the accuracy of any other PCM processor, 
it even reads blurred sections of digital material and lets 
you record up to eight hours of music on one VHS video 
cassette. 

Our ingenious new XL -900C digital/analog speakers 
handle broad dynamic range with incredibly quick response 
to energy flow. Patented Tri-composite Carbon Fiber 
multi -layer diaphragms, plus high -polymer air -tight cores 
deliver higher resonance, fewer breakups and overall 
flat response. 

There's more worth hearing 
about these great Sansui compo- 
nents. Write: Consumer Service 
Dept., Sansui Electronics Corp., 
Lyndhurst, NJ 07071, Carson, CA 
90746, Sansui Electric Co., Ltd., 
Tokyo, Japan. BOOC 
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HOLOGRAPHIC INTERFEROMETRY DEMONSTRATION SHOWING HOLOGRAPHIC INTERFEROMETRY DEMONSTRATION SHOWING 
DISTORTION IN A CONVENTIONAL SPEAKER AT 265 Hz. NO DISTCRTION IN A SONY APM SPEAKER AT 265 Hz. 

ASTE 
THE PERFECTION OF 

DIGITAL SO D ON 
THE IMPERFECTION 
OFA CO NTIONAL 

SPE ER? 
As truly remarkable as the digital compact disc 

is, it has one equally remarkable side effect. Namely, 
along with taking the mask off sound, it also unmasks 
the flaws in your loudspeakers. 

Distortions like "cone flexing:' "split vibration" and 
"cavity effect;' which were hereto- 
fore barely audible, are now discern- 
ible when listening to music. 

To eliminate the flaws inherent 
in every conventional driver, Sony 
has radically redesigned the speaker 
from the bottom of the woofer to the 
top of the tweeter. 

The buckling, flimsy paper 
cones have been replaced by a rigid, 
aluminum honeycomb construction. 

Because it's flat, it eliminates cavity effect. Because it's 
aluminum, it resists bending-a major cause of dis- 
tortion in paper drivers. Yet it's light in weight for truly 
excellent transient response. 

But Sony goes further. APM drivers are square to 
dramatically reduce split vibration. 

For a most convincing demonstra- 
tion call 1 -800 -222 -SONY for the 
name of your nearest APM dealer, and 
audition the first speakers of the 
digital age from the people who were 
present at its creation. 

SONY 
THE LEADER IN DIGITAL AUDIO. 

as e 1984 Sony Corp of America. Sony Drive, Park Ridge. NJ 07656 
Sony is a registered trademark of the Sony Corp. 
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Yo -Yo Ma 
Hear the music 
that's creating the 
legend. 
From magnificent unaccompanied Bach suites to Beethoven 
sonatas to jazz with Claude Bolling, Yo -Yo Ma has quickly 
proven himself to be the most exciting new cellist performing 
in the world today. 

Exclusively on CBS 
and CBS Masterworks 
Records, Cassettes and 
Compact Discs. 

asierful recordings by Yo -Yo Ma: 

13N 37867' Bach: Unaccompanied Cello Suites (Complete) 

I M 39024 Beethoven: Cello Sonatas Nos. 3 & 5 (Volume 2 Of The Complete 
Sonatas) (Ax, piano) 

FM 39059 Bolling: Suite For Cello & Jazz Piano Trio (Bolling, piano) 
IM 35848 Lalo/Saint-Satins: Cello Concertos (Orch. Nat'l. de France/ 
Maazel) 

I M 37840 Shostakovich/Kabalevsky: Cello Concs. Nos. / (Phil. Orch./ 
Ormandy) 

M 393101 laydn: Cello Conc. Op. 101; Trumpet Conc.; Violin Conc. No. 1 

(English Chamber Orch./Garcia; Marsal's, Nat'l. Phil. Orch./Leppard; 
Lin, Minnesota Orch./Manner) 
I M 37794 Bach: Sonatas For Viola da Gamba And Harpsichord (Complete) 
(Cooper, harpsichord) 

IM 37280 Kreisler/Paganini: Transcriptions (Zander, piano) 

I M 37251 Beethoven: Cello Sonatas Nos. I & 2 (Ax, piano) 
M 36674' Haydn: Cello Concs. Nos. / c$ 2 (English Chamber Orch./Garcia) 
Coming Soon! 

I M 39345 Bach: Unaccompanied Cello Suites Nos. l & 2 

'Not available on Compact Disc. 

The New Gold Standard 
In Recorded Classical Music. 

"CBS:' "Masterworks:' are trademarks of CBS Inc. m 1984 CBS Inc. 

G O° Al 

Eugene Putts III 
Editor 

Art Director: Cathy Cacchione 
Assistant Art Director: Linda Zerella 

Technical Éditor: Ivan Berger 
Managing Editor: Kay Blumenthal 

Assistant Editor: Andrea Lynne Hecker 

Associate Editors: 
Edward Tatnall Canby, Bert Whyte, B. V. Pisha 

Senior Editors: 
Leonard Feldman, Richard C. Heyser, 

Howard A. Roberson 
Editor -At -Large: David Lander 

Contributing Editors/Artist: 
Herman Burstein, David L. Clark, 

Anthony H. Cordesman, Ted Costa, John Diliberto, 
John M. Eargle, Joseph Giovanelli, 

Laurence L. Greenhill, Bascom H. King, 
Edward M. Long, C. G. McProud, 

Peter W. Mitchell, Jon Sank, Donald Spoto, 
Michael Tearson, Jon 8 Sally Tiven, Paulette Weiss 

General Manager: Mary Anne Holley 
Production Manager: Patti Burns 

Special Projects Coordinator: Karyn L. Popke 
Ad Coordinator: Ruth M. Linehan 

Roman Beyer 
Publisher 

ADVERTISING 

Advertising Director: Stephen Goldberg 
(212)719-6335 

Eastern Ad Manager: Stephen W. Witthoft 
(212) 719-6337 

Account Managers: Susan L. Newkirk 
(212) 719-6346 
Lesa Rader 
(212) 719-6291 

Western Ad Manager: William J. Curtis 
Regional Ad Manager: Joy Aronson 

(213) 827-8655 

Classified Ad Manager: Laura J. LoVecchio 
(212) 719-6338 

OPERATIONS 
Circulation Director: Leon Rosenfield 

Production Director. David Rose 
Research Director: Lester Abberbock 

CBS MAGAZINES 
EXECUTIVE STAFF 

President: Peter G. Diamandis 
Sr. V.P./Adv.: Michael J. O'Neill 

V.P., Finance 8 Admin.: Robert J. Granata 
V.P., Circulation: Robert F. Spillane 

V.P., Mfg. 8 Distribution: Murray Romer 

AUDIO (ISSN 0004-752X. Dewey Decimal Number 
621.381 or 778.5) is published monthly by CBS 
Magazines, A Division of CBS Inc.. at 1515 Broadway, 
New York, N.Y. 10036. Printed in U.S.A. at Nashville, 
Tenn. Distributed by CBS Magazine Marketing. 
Second class postage paid at New York. N.Y. 10001 
and additional mailing offices. Subscriptions in the 
U.S., $15.94 for one year, $27.94 for two years, $37.94 
for three years: other countries. add $6.00 per year. 

AUDIO is a registered trademark of CBS Inc. 0:)1984. 
CBS Magazines. A Division of CBS Inc. All rights 
reserved. 

Editorial contributions are welcomed but should be 
accompanied by return postage Submissions will be 
handled with reasonable care, but the Editor assumes 
no responsibility for safety or return of manuscripts, 
photographs, or artwork. The Publisher, in his sole 
discretion, reserves the right to reject any ad copy he 
deems inappropriate. 

AUDIO Publishing, Editorial and Advertising 
Production offices. 1515 Broadway. New York, N.Y. 
10036. Subscription offices, P.O. Box 5318, 1255 
Portland Place, Boulder, Colo. 80322; (800) 525-9511. 
(303) 447-9330 in Colorado. Postmaster: Send change 
of address to P.O. Box 5316, 1255 Portland Place, 
Boulder. Colo. 80322. 

Enter No. 17 on Reader Service Card 
4 AUDIO/NOVEMBER 1984 



BX-300 Carvrrca 

ftwa 

The Sound of Nakamichi 

C_ 
( 
W __] wa 

... L.++- 
c..+ ) 

. ' 'L 
0000 

E.- ; - 
f==` = 

ML-Lr. .. 
ANo wá 

Ws 
D.ureu 3 Heap L 

Never before has so much technology been 
concentrated in one modestly priced cassette deck. 

No other recorder in its class can claim 
to possess the tree essential ingredients of 
sonic perfection-the legenda-y Nakamichi 
Discrete 3 -Head approach to recording, the 

unique Direct -Drive Asymmetrical Dual -Capstan 
Diffused -Resonance transport, and 

the most sophisticated wide -range low -distortion 
electronics in the industry. 

Its name-The Nakamich' BX-300. 
Its heritage-Nakamichi. 
Its destiny-Legendary. 

See it...Hear it...You can afford 
The Sound of Nakamichi. 

Nakamichi 
Nakamichi U S.A. Corporation 19701 South Vermont Ave., brrance, CA 90502 (213) 538-8150 

In Carada: W. Carsen Co., Ltd., 25 Scarsdale Road, Don Mills, Ontar o M3B 3G7 



AUDIO ETC 
EDWARD TATNALL CANBY 

CLASSICAL BROWS 
n my February column I wrote some 
words on the idea of classical mu- 
sic which seem to have disturbed a 

few readers who thought that I was 
forecasting the doom of all such music. 
Far from it! I meant the category, "clas- 
sical," on which so much of the record- 
ing industry has so long been based, 
even unto its corporate setup. Also 
"popular," which complements classi- 
cal. I didn't mean the music itself. 

The very idea of a special, separate 
body of "highbrow" music, much of it 

from earlier times, all of it intended 
somehow for the music connoisseur, is 

paradoxically quite new-newer by far, 
indeed, than most of the music which it 

includes. This "classical" idea began 
to flourish around the turn of our centu- 
ry. Now it is beginning to fade away 
again. 

Of course, there was "highbrow" 
music before, and popular music, too. 
But in the first place, as I said in Febru- 
ary, it was largely contemporary (as we 
would now say), composed and pro- 
duced by living composers. And, sec- 
ond, there wasn't any special name for 
the highbrow end of it, beyond the use- 
ful descriptives-concert music, 
chamber music, church music, and so 
on. The same with music for lower 
brows. All music was popular in some 
sense, otherwise it would not have 
been played at all. The Viennese waltz 
was enormously popular in its time. 
Now, of course, it is classical. 

Classical is going out for two pleas- 
ant reasons, both positive. It started on 
a very limited basis, mostly opera ex- 
cerpts on the early 78 -rpm discs. Now 
it has grown so enormously that its 
coverage is getting out of hand. A mil- 
lion kinds of classical! Moreover, we 
are all becoming, to an extent, con- 
noisseurs. As classical has grown in 
variety and in sheer volume, so have 
we also grown. I wouldn't say that the 
average listener is any musical genius 
quite yet. Most of us prefer our music 
in the background-or the very loud 
foreground. Nevertheless, we under- 
stand and enjoy far more kinds of mu- 
sic than our grandfathers ever could, 
simply because we hear so many. 

Classical music, then, is blending 
into other categories, crossbreeding 
with pop, spreading into a thousand 
new corners. So are we as listeners. 
It's like book publishing in the paper- 

back and book club age-but do we 
ever hear of , classical and popular 
books? Publishing, which is a lot older 
than recorded music, dispenses with 
all such terminology, except perhaps 
in those hefty sets of "great classics" 
which get bought but are seldom read. 
Instead, we have best-sellers in all ar- 
eas, from fancy fiction and nonfiction to 
the hardest core, without any oversim- 
plified big categories. Books range 
from ,highbrow to bottom -brow and, 
seamlessly, all the way between. So, in 
plain fact, does our music. Why bother, 
then, with classical and popular? Main- 
ly, I think, because we always have. 
That is, since around 90 years ago, 
when records began to sell. 

The biggest point I made in February 
was that the idea of classical music 
belongs basically to us, who are in- 
volved in recording and sound repro- 
duction, not to the much older "live" 
music business. The idea of classical 
music began with those early operatic 
discs and has determined the very 
shape of the entire recording industry, 
along with those later offshoots radio, 
hi-fi, and even, to some extent, televi- 
sion. Before we began, there was no 
such thing as classical, though "live" 
music was everywhere. 

Ask a friend in 1880 whether he liked 
classical music, and you might have 
heard a very odd answer, "Oh, yes, I 

do like Viennese music, Haydn and 

Beethoven." Composers of the ."clas- 
sic period," as we now say, would then 
have been called "classical." More- 
over, the friend might continue, "But I 

really can't abide these dreadful new 
operas by Wagner, and that Russian 
man, Tchaikovsky! All hideous noise, 
without any sort of taste or harmony." 

If you had similarly asked do you like 
popular music?, the answer could 
have been a puzzled one, "Well, of 
course, I would not listen to any un- 
popular music if I had my way. But I do 
find the Philharmonic concerts delight- 
ful whenever I attend, and they are 
very popular." Getting nowhere rapid- 
ly, as you see. 

We can be rather specifically techni- 
cal about the beginning of classical 
music. It was based on the all-out, pat- 
ent pooling of rival disc systems, 
around 1901, when the recording in- 
dustry ground itself to a halt due to 
rival lawsuits for assorted infringe- 
ments. The patent pool is still a great 
way out of a commercial impasse if 

each contestant owns some useful, 
protected technology that the others 
need. The modern disc (and for a long 
time the cylinder) began our industry 
with that memorable patent pool, after 
which there was only one type of pho- 
nograph record (not counting Edison's 
vertical -cut discs and, of course, the 
cylinder) with features that were ac- 
cessible to all manufacturers. 
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THE EXPERTS SAID THEY HEARD EXCELLENT FREQUENCY RESPONSE, 
A HIGHER MOL, AND GREATER DYNAMIC RANGE. 

BUT NOT IN THOSE WORDS. 

Wicked lows. Manic highs. Nasty passages. 
It all translates the same. 
Music sounds better when it§ recorded 

on Maxell XL -S cassettes. 
That§ because we've improved our crys- 

tallization process. So we can now produce 
magnetic particles that are both smaller 
in size and more uniform in shape. Which 
allows us to pack more of these particles 
on the tape§ surface, in turn, making it 
possible to record more information within 
a given area of tape. 

AC bias noise is reduced by 1dB. And maximum output levels are 
increased by 1.5dB on XLI -S and 2dB on XLII -S. 

As a result, XL -S delivers a signifi- 
cantly expanded dynamic range. A 
noticeably improved signal to noise ratio. 
And a fuller impact of dynamic transients. 

So if you want to hear your music the 
way it was meant to be heard, put it on 

191! 

n ;1;s, 
Maxell XL S. 

Because recording tapes just don't 
get any better. 

Or any badder 

niaxeil. x-111 

IT'S WORTH IT 
0198<Mo .11Cupdufiono111....r...,E00.Io.AD...e M666606. NJ 07074 

Enter No. 39 on Reader Service Card 



When WW II broke out, 
classical music on records, 
being suddenly restricted, 
became even more 
precious. It came to 
represent civilization itself. 

Within a couple of years, the first 
great wave of celebrity opera record- 
ings appeared, soon making use of the 
elegant and expensive 12 -inch discs 
at very fancy prices. (Some single -sid- 
ed records, playing four -plus minutes, 
cost as much as $7.00 at the time, 
which is a sum scarcely imaginable in 
terms of the present dollar.) So "classi- 
cal music" was born, on records. It 

was for a time more likely to be called 
"Great Music" or "Immortal Art" or, 
more directly, "Great Artists," but the 
idea was there. Even I can remember 
the awe with which those precious re- 
cords were received by the discrimi- 
nating public. Somehow, their very fra- 
gility, their very short playing time, 
added to their value. The many collec- 
tors of these old discs still share in that 
feeling today. 

It wasn't just the "discriminating" 
public, either. Opera singers were far 
bigger stars, back then, rather like pop 
stars today. We still have dishes 
named for them-Clams Caruso, 
Peach Melba. And the first million -sell- 
ing artist was Caruso. 

Strange that, for purely technical 
reasons, "classical music" was at first 
pretty much limited to opera excerpts. 
You couldn't record anything else! And 
it's odd, too, that much of the opera 
music at that time was actually con- 
temporary, or not far from it. Puccini 
was in full flower; Verdi and many oth- 
ers were recent composers by a few 
decades or so. 

And then, still on acoustic records, 
came the first tentative string quartets, 
brief excerpts from symphonies, bits of 
ballet music, items from the famous 
concert tone poems. The Boston Sym- 
phony (reduced) recorded in 1917. My 
very first classical record experience 
was that not -so -highbrow piece, Sche- 
herazade, about the young prince and 
princess. So classical music began to 
grow a bit, defying the medium, antici- 
pating what was to come with electrical 
recording. 

I might say, at this point, you know 
the rest. But do you? I have previously 
described the astonishing explosion of 
"classical" electric recording, which 
began as soon as the new possibilities 
of the microphone were realized and 
ran right on straight through the Great 
Depression. This was the great period 
of classical music, its time of real im- 

pact. It was at that time that I began to 
collect records and I know all about 
the feeling. I spent hours in cramped, 
airless record -store cubbyholes where 
you could actually play all the records 
you wanted, if you could stand the son- 
ic competition from other, unsound - 
proofed booths next to you, and if you 
survived the total lack of ventilation. In 
my later years I have come to under- 
stand that these difficulties were not 
accidental. Some people just wouldn't 
quit unless they were about to faint 
from lack of oxygen. 

When WW II broke out, classical mu- 
sic on records, being suddenly re- 
stricted, became even more precious. 
Somehow, it came to represent civiliza- 
tion itself, so dreadfuly imperiled. Peo- 
ple hauled ancient phonographs or 
gramophones into fox holes, down air 
raid shelters, into clandestine retreats 
along with the forbidden record player 
or radio. (See Hans Fantel's "A Christ- 
mas Gift of Music, Long Ago," Audio, 
Dec. 1981.) By the war's end there 
was an immense emotional backlog of 
need which had to be satisfied when 
the lights went on again. It took several 
years, worldwide, just to replenish the 
stocks of prewar recordings on the 
same old electrical -shellac 78s. Thus, 
the first great expansion of classical 
music spread onward right into the late 
1940s. And then-we ran straight into 
a new world, combining tape record- 
ing and the new LP record. And FM 
radio broadcast. 

Who can forget that heady, early de- 
cade of the LP, when the classical rep- 
ertory was expanded a hundredfold to 
cover enormous quantities of music 
not previously available-and, for that 
matter, seldom heard in any "live" con- 
cert hall? This was the second great 
boom in classical music. The sound 
was still pretty poor on most LP re- 
cords, and the incidental noise was 
mostly dreadful-not much better than 
the worst of the old 78s. But prices 
were low, unbelievably low for the new 
long-playing time, a thing we had nev- 
er heard before except via radio 
broadcast. And then came stereo- 
which turned out to be a multi -pronged 
stimulus, not only to rerecord most of 
the music on mono LP but to improve 
the whole reproduction chain in the 
process of adapting to the new -type 
stereo groove. 

That was a splendid decade for 
classical music, the '60s! But we did 
not really get back into stride in terms 
of audio quality until the 1970s. And 
so-on to the audiophile disc, Direct - 
to -Disc, digital and so on. The expan- 
sion of classical repertory goes on to- 
day but the audiophile recording 
hasn't done much for it. Stick to the 
tried and true. Necessarily, the impe- 
tus towards more repertory is slowing 
down-we have such immense, un- 
thinkable quantities already. And so 
classical falters. And loses meaning. 
It's happening everywhere. 

Why do I now hear Mozart, or more 
often, fake Mozart, out of every loud- 
speaker, be it in the supermarket, 
bank, or on the radio? Because Mozart 
is "in" and the sound of Mozart is pop, 
not classical. Same with Vivaldi. Also 
Bach. The "beautiful music" services 
abound with pseudoclassical "Roman- 
tic" music, concertos, symphonies, all 
copied from the real thing. Is this clas- 
sical? Not remotely so! See definition, 
beginning of this column. Music by all 
sorts of classical composers (as we 
call them) is now heard in varying de- 
grees of, shall I say, pop-ness, from 
highbrow straight down to no -brow. 
Okay, and I don't mind. It's an inevita- 
ble step forward towards a wider musi- 
cal viewpoint for all of us. And just as 
well. The classical idea, born with re- 
cordings, has served its time and is on 
the way to retirement. 

No end to this heady process. We 
find Professors of Jazz in many music 
schools and conservatories; there are 
academic courses in Third Stream mu- 
sic, midway between the old pop and 
classical categories. Hard-core porn 
movies have Beethoven sonatas on 
their soundtracks (I heard one), Kurt 
Weill's most recently recorded work is 

a very serious and dissonant choral 
piece, George Gershwin takes up a 

column and a half of small type in the 
Schwann Record & Tape Guide classi- 
cal section, right next to Gilbert & Sulli- 
van. Classical music, you understand, 
is simply diffusing itself out and away 
in all directions. A good thing, I'm sure, 
and about time. 

Symbolic P.S.: Recently, Schwann's 
computer erased the entire works of 
Mozart from the classical section, all 
by itself. Mozart had to be reconstruct- 
ed by hand. That's typical. ¡p 
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WHAT'S A GUITARIST FROM NEW JERSEY DOING 
WITH AN AMPLIFIER FROM NEW ZEALAND 

He's listening to the sweetness of his own pure sound 
on Perreaux. 
World renowned jazz guitarist Al Di Meola, who spends 
much of his time at his home in New Jersey wanted to buy 
new audio components for his system. He chose Per reaux 
of New Zealand. 
Although the country of origin may seem ludicrous, given 
the Kiwi, would you believe that Perreaux of New Zealand 
is the only facility in the world that completely handcrafts its 
audio components. Each Perreaux is custom crafted under 
the supervision of Peter Perreaux, as it has been for over 
ten years. 
Al Di Meola, who has earned a sublime reputation for his 
mercurial dexterity and finesse playing jazz guitar, appreci- 
ates the work done by craftsmen at the Perreaux factory. 
Handcrafting is necessary for the attention to detail de- 
manded by the Perreaux design. From the cutting, drilling 
and anodizing of the rigid aluminum chassis, to the testing, 
matching and soldering of the transistors, Perreaux's sonic 
quality is unattainable by mass production. 
Al Di Meola's obsession with the highest quality of music 
reproduction will be evident on his new album 21st Century 

Guitar due to be released in January 1 85 on Manhattan/ 
EMI and pressed on the finest virgin vinyl . If you don't own 
a Perreaux audio component, you probably won't hear 
every nuance Al Di Meola has intended for you to hear. 

o 

Perreaux Power Amplifier 11508 

Professional Audio Consultants 
Milburn, New Jersey (201) 467-1950 

Stuarts Audio 
Westfield, New Jersey (201) 232-0483 

Perreaux Interna8onal 875 Merrick Ave., Westbury, N. V. 11590 516 683.3000 
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The straight wire with gain is the ideal amplifier. 
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It has been said that the history of the prog- 
ress of man is the ability to do more with 
less-Perreaux of New Zealand concurs 
wholeheartedly. 
In the world of audio components, 
Perreaux does more than anyone else, 
with far less. In fact, Perreaux accom- 
plishes more because it uses less. 

The "less" that comes between you and 
the original music signal, the more it 
sounds like the original music. In audio, 
this concept is known as "straight wire 
with gain". The ideal amplifier would have 
no parts other than a wire between the 
source and the speakers. Perreaux 
comes closer to this ideal than any other 
audio component ever created. The re- 
nowned British magazine HI Fl FOR 
PLEASURE says: "There is little moré 
that I can add about the 'sound' of the 
Perreaux as it can't really be said to con- 
tribute any particular character of its own 
to the musical performance-it is as inno- 
cent a component as I have ever been 

t. 
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privileged to hear." 
Perreaux circuits are so simple that a 
single integrated circuit chip usually 
contains more circuitry than a Perreaux 
component. No integrated chips or trick 
circuits are used by Perreaux. Each 
circuit has been refined over and over 
again until it accomplishes its task with the 
shortest circuit path and the fewest parts. 
Perreaux simply designs the most refined 
audio components in the world. 
Other manufacturers use additional parts 
to correct for differences in transistors, 
Perreaux tests, calibrates and matches 
every transistor. Others use additional 
parts to block radio interference, Perreaux 
plates its circuit board with 24 karat gold, 
creating the most conductive ground 
plane possible to "absorb" and isolate in- 
terference. Others require complex pro- 
tection circuits to prevent their amplifiers 
from self destructing, Perreaux power 
amplifiers require no protection circuitry 
whatsoever-the stability is inherent in 



ENOUGH TO BE SIMPLEMINDED 
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the design. While other manufacturers 
require additional circuitry to boost the 
gain of a low output moving coil phono 
cartridge, Perreaux preamplifiers accept 
moving coils without any additional pre- 
amplifier circuitry. 
Perreaux has even created an amplifier 
capable of harnessing all the electricity 
your power company can supply to your 
home-the PMF5150B. Its brute strength 
is also derived from elegant simplicity. 
Perreaux can deliver more massive power 
than any other home amplifier with only 
five transistors in the driver stage and 
twelve transistors at the output. The filter 
capacitors and power transformer can 
deliver over 2,000 amps to the circuit, 
eliminating the need for dual transformers 
which cause severe phase shifts. 
Every Perreaux component reflects its in- 
ternal beauty and simplicity with its ex- 
ternal design. Perreaux has no flashing 
lights or panels that glow in the dark. 
Perreaux has no need to shout its authority. 
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Perreaux Power Amplifier 5150B 

Perreaux 

Hi Fi Buys 
587 Cobb Park ay 
Marietta, Georgia 
(404) 427-4434 

6550 Roswell Road 
Atlanta, Georgia 
(404) 843.3900 

3135 Peachtree Road N.E. 
Atlanta, Georgia 
(404) 261.4434 

4023 Lavista Road 
Atlanta. Georgia 
(404) 938-4434 

Perreaux International 875 Merrick Ave.. Westbury. N. Y. 11590 516 683-3000 
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Every Perreaux is handcrafted in New 
Zealand from the finest parts the world 
has to offer. 

Transistors are custom made for Perreaux 
in the United States. Filter capacitors are 
built in Japan to Perreaux's specifications. 
Power transformers are custom built in 
New Zealand. Polypropylene capacitors 
in the signal path are carefully selected in 
West Germany. 

Perreaux places each of these superlative 
parts through stringent test procedures. 
Over 90% of the transistors tested for use 
in Perreaux preamplifiers are rejected as 
not meeting the demanding requirements. 

When a circuit is nearly completed, 
Perreaux continues the quest for perfec- 
tion by inserting critical circuit elements at 
the very last, thus "tweaking" each ampli- 
fier individually for ultimate performance. 

.c1:.:." 

By the time each Perreaux audio compo- 
nent reaches its final quality control stage, 
it has been through over 100 quality con- 
trol checks of sonic performance. 

The Chassis 
Only the finest quality aluminum is used 
to create a Perreaux chassis. Each 
aluminum component is blasted with 
chémically inert glass beads, etched and 
anodized. To achieve the smooth, even 
finish of Perreaux, the metal must be com- 
pletely free of imperfections such as grain 
pattern. You will see no sanding marks 
that hide imperfections on a Perreaux 
front panel. (Other component manufac- 
turers just aren't willing to go to the same 
expense for the level of craftsmanship 
that Perreaux demands for a part as basic 
as the front panel.) 
The heat sinks are one of the most com- 

L, 
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plex extrusions in the world. Designed by 
Perreaux for maximum heat dissipation, 
each fin contains over 60 ribs per inch. 
This attention to the smallest chassis de- 
tail maintains the relative temperature of 
the output devices within +1°C. Knobs 
are individually machined from solid 
aluminum, rather than molded plastic, as 
on many other supposedly high quality 
components. All this prompted STEREO 
REVIEW magazine to say of Perreaux's 
construction: "This sort of 'no -holds - 
barred' approach to doing a first rate de- 
sign and manufacturing job is uncommon 
in all walks of life these days, and the re- 
sult is an audio component of which both 
the manufacturer and the lucky owners 
can be justly proud" 
Perreaux-awarded the Hi Fi Grand Prix 
for "its Mercedes -like construction" by 
AUDIONIDEO magazine. 

Over 90% of the transistors tested are rejected for use in Perreaux preamplifiers. 

Perreaux Preamplifier SM-2 

111111111 

Associates 
344114 Northdio Fairfax 

ss 
Drivecgfield Mall Laurel Shopping Center 

Arlington, Virginia Springfield, Virginia Laurel, Maryland 
(703) 525-1889 (703) 971-1060 (301) 953-7242 

10213 Old Georgetown Road 1504 University Boulevard 

Perreaux Bethesda, Maryland Langley Park, Maryland 
(301) 530-6003 (301) 434.4740 

Perreaux International 875 Merrick Ave., Westbury, N. Y. 11590 516 683-3000 
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PERREAUX INTRODUCES THE OBSOLESCENCE 

OF PLANNED OBSOLESCENCE 
When you acquire a Perreaux audio component, you enter into a 
company. Our future does not lie in throw -away components, 
since the components we manufacture do not become obsolete. 
Our future does not lie in trendy styling, but in the enduring ele- 
gance of fit and finish. Perreaux understands tnat performance 
can become obsolete by an advance in technology. In fact, 
Perreaux has been responsible for significant design and 
manufacturing breakthroughs: 

The first high power MOS-FET amplifier 
Tile first high power amplifier requiring no protection circuitry 
The first wide bandwidth amplifier (3,000,000 Hz) 
The first preamplifier capable of accepting any phono- 
cartridge with a single gain stage 
The first passive RIM phono section with low noise 
The first pre and power amplifier combination with +1° 
phase accuracy. 

When Perreaux develops a new circuit, it makes certain that exist- 
ing Perreaux amplifiers and preamplifiers can be upgraded to the 
new technology for substantially less than the cost difference of a 

new component. Perreaux's classic styling will never appear out 
of date. You do not purchase Perreaux... you invest in Perreaux. 

With your investment in Perreaux, comes the assurance of the 
highest level of service. 
Perreaux is available only at the finest audio specialists. Person- 
nel, trained by Perreaux, both sales and service, have a thorough 
understanding of each component. They will be happy to install a 
Perreaux system in your home and be sure it is operating properly. 
If by chance, your Perreaux should require service, it is backed by 
the longest warranty period in the industry. We assure you in writ- 
ing that Perreaux's value is unsurpassed. 
Perreaux-the ultimate tool for the reproduction of music. 

TS -2 NOW AVAILABLE 
Tape and phono switching accessory for preamplifiers 
Tuner available early 1985 
Tone Control Sectioi available early 1985 

Classic Stereo 
Grand Rapids, Michigan 
(616) 957-2130 

Perreaux International 875 Merrick Ave.. Westbury, N. Y. 11590 516 683-3000 
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Back Issues Available 
Dear Editor: 

I have a Life Member subscription to 
Audio, and I have compiled a large 
quantity of the magazines from Volume 
38 (1954) to the present, with only five 
copies missing in all. In addition, I 

have 13 more sets, almost all com- 
plete. 

I also have back issues of Hi-FilSte- 
reo Review, QST, Electronics, Radio 
News and Communications, as well as 
25 volumes of Riders TV Service. 

I no longer have room to store all 
these magazines, and wonder if any of 
your readers would be interested in 
purchasing them. I have a complete 
inventory of issues. 

Edward Scribner 
Schoharie, N.Y. 

Editor's Note: If you are interested in 
purchasing back issues from Mr. 
Scribner, send a letter to him care of 
this magazine (1515 Broadway, New 
York, N.Y. 10036). We will forward all 
inquiries.-A. H. 

CD Fulfillment 
Dear Editor: 

I address this observation to the 
manufacturers of Compact Discs. The 
disc itself has the capacity to contain 
over 60 minutes of music. It is some- 
what disappointing to purchase a col- 
lection of works just to find out that it 

only has 34 minutes of music on it. Why 
not use the Compact Disc to its maxi- 
mum capacity by filling out the remain- 
ing 26 minutes or so with another col- 
lection? It would be nice to feel that 
you get close to 100% of what you pay 
for, and not just 50%. 

Harlan Lassiter 
Newport Beach, Cal. 

Off the Beaten Format 
Dear Editor: 

Thank you for mentioning the fact 
that we offer real-time duplicated cas- 
settes in both Dolby C and "TypeX" 
(dbx-compatible) formats, in addition 
to the Dolby B format. (See "Spec- 
trum," February issue). 

In addition, we have products in the 
other two formats Mr. Berger dis- 
cussed, PCM digital cassettes and 15- 
ips open -reel tapes on metal reels. We 
offer all of our releases (over 45 titles) 
in all formats. Our price for PCM digital 

cassettes (VHS and Beta formats) 
ranges from about $25 to $31, while 
our price for the 15-ips open -reel tapes 
ranges from about $30 to $36 on metal 
reels ($5 less on NAB -hub plastic 
reels). Our open -reel tapes, whether 
on "standard" tape at 71/2 ips or on 
mastering tape at 71/2 or 15 ips, are 
available in 2- or 4 -track with no noise 
reduction, or with Dolby B, Dolby C, or 
"TypeX" noise reduction. 

Audio readers may also be interest- 
ed in our plans to offer our complete 
tape catalog in one additional format, 
Beta Hi -Fi, for the same price as our 
PCM digital tapes. I feel that the Beta 
Hi -Fi system is an excellent choice for 
the audiophile who wants very high - 
quality sound but doesn't want the ex- 
pense, trouble, and inconvenience of 
open reel at 15 or 30 ips, especially 
with wider tape. 

Bob Sellman 
Direct -to -Tape Recording Co. 

14 Station Ave. 
Haddon Heights, N.J. 08305 

Erratum 
In the feature article, "Cassette Test 

Update: 12 Formulations," in the Sep- 
tember issue, the figures for two Type I 

and two Type II formulations appeared 
incorrectly. Below are the correct ver- 
sions. 

`:\ 
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Type l: Realistic Low Noise (top) and 
Supertape Gold 

. ` 
s 
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Type II: Swire Laser UHDII (top) and 
TDK HX-S 

Number 9 in a Series 

Two is Perfect! 
Two is Perfect! 
Getting two signals from the single groove 
of a stereo record is the job of the magnet/ 
coil structure inside the stereo phono car- 
tridge. The stereo signals are recorded at 
90° toeach other, and at 45° to the surface 
of the record. Each groove wall has its own 
recorded pattern intended to be sensed 
independently of the other. 

The Crowded Single Magnet 
In ordinary moving magnet cartridges, a 
single magnet is located at the end of the 
stylus cantilever. Packed tightly around it 
are two pairs of pole pieces. Each pair 
senses the changing magnetic flux as the 
magnet is moved in response to the stylus 
motion from "its side" of the record groove. 
But because the pole pieces must be very 
close to the magnet to sense the changes, 
they must also be very close to each other. 

SINGLE MAGNET 
CONSTRUCTION COILS 

PC"PIECES- ,/ 
MAGNET 

STYLUS 

A Problem to be Solved 
Audio-Technica engineers noted the crowd- 
ing, with its danger of electrical crosstalk 
which could reduce stereo separation. They 
were also concerned with minimizing mag- 
net size, but a single magnet had to be large 
enough to accommodate both pairs of pole 
pieces. And then they found a better way. 

The A -T Solution 
Their response was to create the unique 
Vector -Aligned" magnet structure exclu- 
sive to Audio-Technica cartridges. By using 
two very small magnets, aligned to mirror 
the geometry of the original recording 
cutter, they eliminated the crowding, re- 
duced the moving mass, and improved both 
stereo separation and high frequency re- 
sponse. The magnets could be located just 
in front of the pivot point, further reducing 
moving mass and greatly increasing the 
overall stiffness of the assembly. 

VECTOR -ALIGNED' 
DUAL MAGNET" 
CONSTRUCTION 

In our next column we'll discuss in detail 
why two magnets is the ideal number for 
stereo reproduction. 

Good listening, 

Jon R. Kelly, President' 
Audio-Technica U.S.. Inc. 
1221 Commerce Dr., Stow, OH 44224 

audiotechnica, 
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Technics 
CD Player 

Designed for studio use, 
the SL -P50 includes dual 
VU meters and a calibrated 
fader; a "Fader Start" 
feature automatically starts 

Realistic PZM Microphone 
PZM microphones are 

now available from Radio 
Shack stores and dealers. 
The Realistic PZM 
microphone (No. 33-1090) 
is a 600 -ohm model with 
response rated from 20 Hz 
to 18 kHz. It features an 
on/standby/off switch on its 
power -supply box and an 
18 -foot cord with 1/4 -inch 
phone plug. One AA 
battery is required. Price: 
$39.95. 
For literature, circle No. 101 

Ir 
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play, if desired, as soon as 
the fader is moved from full 
attenuation, for smooth 
fade-ins. A display shows 
track, index, frame and 
time selected, while another 
shows the current track and 

Pioneer FM/AM Tuner 
The F-1 01 T tuner has a 

built-in clock and timer, 
which can turn the tuner 
and associated audio 
equipment on and off at 
selected times up to twice 
a day on an everyday 

Akai Timer 
Unlike most audio timers, 

the Akai DT -220 can be 
programmed for up to four 
events over a one -week 

KAI 

time remaining within that 
track or the entire disc, 
plus an analog "map" of 
the disc's contents. 
Selection may be made by 
numeric pad, automatic 
location, or a manual 
search dial with resolution 
switchable between 1 S 

and 30 S per turn. A 

monitor speaker with switch 
and level control is built in, 
as is a remote -cue indicator 
lamp. Outputs are 
balanced -line, selectable at 
+4 or -20 dBm for O VU. 
A start/stop remote control 
is included, and a full - 
control remote is optional. 
Price: $4,000.00. 
For literature, circle No. 100 

basis, and one additional 
time on the current day. 
Other features include a 
sleep -timer button and 
memories for up to eight 
AM and eight FM stations. 
Price: $269.95. 
For literature, circle No. 102 

period. Events can be set 
for any specific day, for 
every day, for all days but 
Sunday, or for all 
weekdays. A one -button 

Polk 
Loudspeakers 

The SDA Compact 
Reference System is a 
bookshelf -sized version of 
Polk's Stereo Dimensional 
Array speaker technology, 
using acoustic cancellation 
to minimize stereo imaging 
anomalies. The enclosures 
each contair two tweeters, 
two 61/2 -inch midrange/ 
woofer units and a 10 -inch 
woofer in the rear. Standard 
finishes are walnut- and 
rosewood -grain vinyl, with 
oak or walnut wood 
veneers available at extra 
cost. Price: $395.00 each. 
For literature, circle No. 103 

sleep timer, a light -sensing 
auto dimmer, and a quartz 
clock are also included. 
Price: $149.95. 
For literature, circle No. 104 
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Celestion Speaker 
The cabinet of the 

Celestion SL600 is not the 
usual wood, but a 
honeycombed aluminum 
sandwich, to eliminate 
cabinet resonances. The 
two-way system measures 
just 14 in. H x 8 in. W 
x 9 in. D. Price: $1,500.00 
per pair. 
For literature, circle No. 108 

Niles 
AudioNideo Switcher 

The VSA-1 is a passive 
matrix switcher for use with 
video and audio/video 
systems. All audio circuits 

ow_i b.E :b 
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are stereo. A four -in, five - 
out matrix allows complete 
dubbing and monitoring 
flexibility for any four video 
and audio devices, plus a 

monitor screen and 
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ULTRX Receiver 
The top receiver in the 

new, premium ULTRX line 
from Sanyo is the R70. It 

contains a matrix stereo 
synthesizer for use with 
monophonic signals from 

Hitachi VHS Hi -Fi VCR 
Hitachi's VT -88A 

videocassette recorder 
uses the new VHS Hi -Fi 
sound system to achieve 
80 dB of dynamic range, 
with wide frequency 
response and low wow and 
flutter; conventional, linear 
audio tracks are also 

- 
_ m . 

TV, VCR and other sources. 
Other features include 20 
station presets and remote 
control. Output power is 70 
watts per channel. Price: 
$479.95. 
For literature, circle No. 106 

provided, for full 
compatibility with existing 
VCRs and recordings. The 
front -loading deck has a 
six -program, 14 -day timer 
and a tuner that can be set 
up to receive any 14 VHF 
UHF or common cable 
channels. Price: $1,195.00. 
For literature, circle No. 109 
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amplifier. Walnut side 
panels and rack -mount 
brackets are optional. 
Price: $149.95. 
For literature, circle No. 105 

Linn MC Cartridge 
The body of the Linn 

Karma AL22621 moving - 
coil cartridge is milled from 
a solid piece of aluminum, 
for more rigid coupling of 
the cartridge to the tonearm 
and of the cartridge's 
generating elements to the 
cartridge body. A new 
magnetic system allows 
reduced moving mass with 
no reduction in stylus mass, 

IINN 
KARMA 

which could shorten stylus 
life. The 470 -ohm cartridge 
Weighs only 6 grams. Price: 
$725.00. 
For literature, circle No. 107 
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Autotek Car Receiver 
The Model 5770E is 

Autotek's first receiver in 

the knobless, DIN E format. 
It features both DNR and 
Dolby B NR, usable in FM 
(and, for DNR, AM) as well 
as tape modes. It also has 

Bush Audio Cabinet 
The Gallery Collection 

Model A665 cabinet holds 

. 
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NEC Compact Disc Player 
As with many second - 

generation CD players, the 
NEC CD -705E offers more 
features for less money, 
and takes up less space 
than its predecessor. Both 
the disc and the multi - 
mode remote control load 
in drawers; the remote 
control can also be used in 

place, to program the 
system. Selections can be 
programmed by track 

auto reverse, key -off eject, 
six station -preset buttons 
and a dual -function fader 
which controls either the 
internal amplifier or two 
external ones. Price: 
$399.95. 
For literature, circle No. 110 

equipment up to 19 inches 
wide, but the wood trim 
edging its glass doors 
prevents visual gaps when 
using components as 
narrow as 17 inches. The 
doors of the lower storage 
compartment can be 
reversed, to show a 

contrasting dark brown, 
and the unit moves on 
hidden casters. The Model 
A665 is 20'/2 in. W x 48 in 
H x 173/4 in. D and is 
finished in pecan. Price: 
$199.95. 
For literature, circle No. 111 

number, index number and 
time within track. The 
display shows elapsed or 
remaining time for the track 
or the entire disc, as well 

WIN 

DENON AUDIO TECHNICAL CD 

Denon 
CD Test Disc 

The Denon Audio 
Technical CD (38C39-7147) 
combines musical excerpts 
(classical, jazz and rock) 
with computer -generated 
test signals to provide a 

series of more than 90 
signals for checking CD 
players and audio systems. 
Among the test signals are 
channel identification, 
separation and phasing 
tests, group -delay 
measurements, frequency 
response sweeps, silent 
tracks for noise tests, 
square waves, tone bursts, 
white noise and many 
more. Price: $19.95. 
For literature, circle No. 112 

as current track and index 
numbers. There is also a 

front -panel headphone -level 
control. Price: $995.00. 
For literature, circle No. 113 
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Canton Speaker 
The CT 2000 floor - 

standing speakers use a 
modified vent system 
instead of the company's 
usual acoustic -suspension 
design, for higher efficiency 
and a frequency range 
from 18 Hz to 30 kHz. The 
12.2 -inch (310 -mm) woofer 
has a surface coating to 
suppress resonance and a 

voice -coil pressure -relief 
vent. The three-way system 
also includes a 4.7 -inch 
(120 -mm) midrange and a 
1 -inch (25 -mm), titanium - 
dome tweeter. Price: 
$2,000.00 per pair in black, 
white or walnut; $2,250.00 
per pair in gloss mahagony. 
For literature, circle No. 114 
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Onkyo 
Receiver 

A built-in expander 
increases the dynamic 
range of music played 
through the TX -85 receiver. 
Other features include 

Luxman Amplifier and 
Preamplifier 

Luxman's Twin -Monolithic 
C-05 preamplifier features 
dual tape monitors with 
record -output defeat and 
one MC and one 
switchable MC/MM phono 
input. The matching M-05 
Twin -Monolithic pure Class -A 
power amplifier delivers 
105 watts per channel 
(bridgeable to 400 watts in 
mono) in Class A, and 
features noiseless fans. 
Both use Lux's Duo/Beta 
circuitry, oxygen -free 
copper wire and copper 
isolation. Prices: C-05, 
$1,800.00; M-05, $2,800.00. 
For literature, circle No. 116 

Sansui PCM 
Digital Audio Processor 

The PC -X11 is the 
second version of Sansui's 
Tricode PCM processor, 
used in digital recording on 

1771 

selectable FM bandw.dth, 
manual high -blend control, 
and both dbx and DNR 
noise reduction. Power 
output is 60 watts. Price: 
$620.00. 
For literature, circle No. 115 

Bertagni 
Indoor/Outdoor 
Speaker 

The BES SM90 is a 
weatherproof, omni- 
directional speaker 
designed for indoor or 
outdoor use. The speaker 
may be either suspended 
from the ceiling or placed 
on the floor, using 
installation hardware 
provided. Price: 
$380.00 each. 
For literature, circle No 118 
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videotape. The Tricode 
PCM technology slows the 
use of slow VCR speeds for 
longer, less expensive 
recording. The PC -X11 
uses a 14 -bit linear code, 

for more than 85 dB S/N. 
Connections for two decks 
allow uninterrupted 
recording or dubbing. 
Price: $900.00. 
For literature, circle No. 117 
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AKG 
Mini Headphones 

The AKG K-1 mini phone 
has a unique, pantograph 
(scissors -type) folding 
headband, which allows it 

to be carried in a pocket or 
in the protective case 
provided. The case can be 
worn on a belt. An adaptor 
is supplied for use with the 
quarter -inch headphone 
jacks in home hi-fi systems. 
The K-1 weighs 2.3 ounces. 
Price: $29.00. 
For literature. circle No. 119 
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KEN POHLMANN 

DITHERING HEIGHTS 
previously we have explored time 
sampling, amplitude quantiza- 
tion, and aliasing. We have seen 

that band -limited sampling is a loss - 
less process, that the problem of alias- 
ing can be largely overcome through 
an input low-pass filter, and that quan- 
tization stubbornly determines the sig- 
nal -to -error ratio inherent in our digiti- 
zation system. 

If we specify a high sampling rate 
and a steep filter, sampling and alias- 
ing cease to be meaningful obstacles 
to the high-fidelity recording and re- 
production of audio. But quantization is 

a different story; that error floor is di- 
rectly determined by the number of 
bits in the system. 

Although a 16 -bit system would yield 
a theoretical signal -to -error ratio of 98 
dB, it is disturbing, at least conceptual- 
ly, to know that there is still some error 
down there and that as the signal am- 
plitude decreases to the order of one 
least -significant bit (LSB)-that is, one 
quantization increment-an error might 
even be audible under certain signal 
conditions. 

In any case, quantization always de- 
stroys some information, which can 
create unexpected problems. Let's 
look at those problems as well as an 
extremely nifty remedy for quantization 
error. 

Digital signals are made up of dis- 
crete bits. This is a real blessing; it 

permits us to employ fantastic digital 
methods for processing and storage. 
However, in quantization, the discrete 
nature of digital and the ensuing ampli- 
tude increments can create nonlinear- 
ity. Consider the case of a signal with 
amplitude on the order of one quanti- 
zation increment (Fig. 1), as proposed 

I) 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

Fig. 1-Without dither, small signals 
can be reproduced as square waves 
or as d.c., depending on whether or 
not they cross a quantization 
threshold. 

by John Vanderkooy and Stanley P. 

Lipshitz [1]. The signal value would 
either vary within one increment, result- 
ing in a d.c. signal, or cross back and 
forth across the increment threshold, 
resulting in a square -wave output sig- 
nal. That square wave, created at very 
low levels, suggests that quantization 
ultimately acts like a hard limiter; in 

other words, severe distortion takes 
place. This quantized fluctuation in the 
noise floor is perceived as a particular- 
ly nasty kind of sound, which is called 
"granulation noise" because it has 
been described as a gritty sound. To 
make matters worse, a square wave is 
rich in odd harmonics, extending far 
beyond the Nyquist (half -sampling) 
frequency; thus, our dear friend alias- 
ing reappears after the anti-aliasing 
low-pass filter. 

Consider the example of a low-level 
sine wave of 15.333 kHz in a 44 -kHz 
sampling system. The third harmonic 
creates a 2 -kHz component, the fifth 
harmonic a 32.666 -kHz component, 
the seventh harmonic a 19.333 -kHz 
component, etc. An entire quantization 
error spectrum has been created, and 
the anti-aliasing filter is powerless to 
stop it; these are entirely new compo- 
nents not masked by the original fun- 
damental or its harmonics. If the har- 
monics are very close to a multiple of 
the sampling frequency, the beat tones 
drift through the frequency origin to 
produce a sound called "bird -singing" 
or "birdies." 

Okay, here we are destroying per- 
fectly good information and creating 
entirely off-the-wall information; even 
worse, this junk has been euphemisti- 
cally renamed. Of course, this effect 
occurs for very low -amplitude input 

signals; thus, the amplitude of the dis- 
tortion is also very low. However, it can 
also happen for higher level input sig- 
nals of very narrow band. It's a ques- 
tion of the degree of statistical correla- 
tion between successive samples. In 

much the same way that white noise is 
perceptually benign because succes- 
sive values of the signal are random 
(whereas predictable noise signals are 
more perceptible), we desire noise in- 
put signals, and their resulting errors, 
to be uncorrelated to be least audible. 
For broad -band, low-level audio sig- 
nals, the correlation factor is about 0.5, 
and for high-level signals it decreases 
to 0.01. But it rises again for narrow - 
band signals. Quantization error is 
least perceptible with broad -band au- 
dio signals; the correlation is low, and 
the resulting error is very similar to 
white noise. But for low-level or nárrow- 
band signals, the error takes on a new, 
more troubling guise. Yet there is a 

solution. 
A conversion system must suppress 

any digital quality of its noise. Obvious- 
ly, the number of bits could be in- 
creased, with a resultant decrease in 

error by 6 dB per bit. This is uneco- 
nomical, and it has been estimated 
that two extra bits would be needed to 
reduce granulation noise satisfactorily. 
An alternative is to add a small amount 
of analog white noise to the input sig- 
nal; this noise is referred to as "dither." 
Dither has been around for a long time 
(at least since its use in video technol- 
ogy, circa 1950), but it is only now 
being applied to audio technology. 
The point of dither is that a small 
amount of noise removes the quantiza- 
tion artifacts from a signal-it doesn't 
mask the artifacts, it removes them. 
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 Let's reconsider our example of a 

signal crossing a quantization thresh- 
old. But this time, let's add a dither 
signal equal to two quantizing steps. 
The result (Fig. 2) is a duty -cycle mod- 
ulation which still preserves the infor- 
mation of the original signal. As Barry 
Blesser has pointed out [2], the aver- 
age value of the quantized signal can 
move continuously between two levels, 
and thus the incremental danger of 
quantization has been alleviated. Audi- 
bly, the result is the original sine wave, 
with added noise. But that is far more 
desirable than the severely distorting 
square wave. 

Vanderkooy and Lipshitz have 
proved this hypothesis with the exam- 
ple of a 1 -kHz sine wave with a peak - 
to -peak excursion of one LSB, shown 
in Fig. 3. The familiar square wave is 
output from the digital -to -analog con- 
verter as the limiting action takes 
place. But when dither with an ampli- 
tude of one LSB is added, a duty - 
cycle -modulated waveform results. 
While this might still look distinctly digi- 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

Fig. 2-With dither, the quantized 
signal is duty -cycle -modulated, 
reproducing more of the original 
signal information without quantization 
noise. 

1 
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0 4 n,S 

TIME - 
Fig. 3-Small threshold -crossing 
signal, as output from D/A converter 
(a) without dither, (b) with one-LSB 
dither, (c) after averaging 32 times, 
and (d) after averaging 960 times. 
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Granulation noise sounds 
nasty, and its harmonics 
pass the Nyquist limit, 
reintroducing aliasing after 
the anti-aliasing filter. 

tal, its hidden sine -wave information 
can be revealed when the signal is 

averaged tens or hundreds of times by 
our ears. A fairly clean sine wave dis- 
tinctly emerges. And that averaging 
technique isn't some kind of trick; rath- 
er, it illustrates how the ear will actually 
perceive the signal. 

Our ears are quite good at resolving 
narrow -band signals below the noise 
floor because of the averaging proper- 
ties of the ear's basilar membrane. It 

behaves like a 1/3 -octave filter with a O 
of 4, such that the quantization error 
(which has been given a white -noise 
character by dither) is averaged out by 

"Quite possibly one of the 
most significant developments 

in CD technology ... 
Bert Whyte, AUDIO, September 19,84 

n.imxprlr'rl1 
ay. IMO 
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While it may look familiar on the outside, it is something 
else on the inside. A close look will reveal that Meridian 
has sought out the finest transport from the originator of 
CD technology, Philips in Holland. To this foundation they 
added analog electronics similar to o top quality 
preamplifier, with discrete components and a separate 
power supply. Further sonic benefits are attained by 
improving the servo control of the laser mechanism and 
reducing mechanical vibrations to lower the number of 
errors the digital system would otherwise have to correct. 

BOOTHROYD STUART 
You can hear the difference 
at your Meridian dealer. /MERIDIAN 
Exclusive U.S. Distributor: 

MIDRIGAL 1 L 
LTD - P O Box 781, Middletown, CT 06457 

the ear, and the original narrow -band 
sine wave is heard without distortion. In 

other words, dither changes the digital 
nature of the quantization error into a 
white noise, and the ear may then re- 
solve signals with levels well below one 
quantization level. 

I think that is a startling and impor- 
tant conclusion: With dither, the resolu- 
tion of a digitization system is below 
the least significant bit. By encoding 
the audio signal with dither to produce 
modulation of the information, we may 
later recover that information, even 
though it might be smaller than the 
smallest increment of the quantizer. 
Exactly how is the dither produced? 
The mathematical definition for the 
best kind of dither is, "a noise with 
rectangular probability density with 
peak -to -peak amplitude exactly equal 
to one quantization increment." How- 
ever, this is a difficult signal to gener- 
ate, and an ordinary Gaussian (white) 
noise can be used. In fact, a digital 
system might not even need a dither 
circuit, because the residual analog 
noise in the input stages or the input 
audio signal itself can act as dither. 
The performance price? A degradation 
of aboút 1.5 dB in the broad -band 
noise floor of the digitization system 
results, an increase which is negligible 
compared to the signal -to -error ratio 
inherent in the,digital system. 

Dither thus represents a unique and 
unlikely concept. The idea of adding 
analog noise to a digital system seems 
a little strange. But, as we have seen, 
the bottom line is lower distortion and, 
thus, higher fidelity for the digital sys- 
tem. I think it demonstrates the first 
stages of maturity in the design of digi- 
tal audio systems. The nuances of de- 
tail are becoming apparent, and the 
sound just keeps getting better and 
better. A 
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Tandberg's 
advanced engineering 
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Tandberg's dedicated staff of 

audiophile engineers long ago decided 
that ideally there should be nothing 
between the listener and the music .. 
no IM, no THD, no TID ... no audible 
distortion of any kind. 

However, in the real world of audio 
electronics. "nothing" wasn't easy to 
come by; virtually every aspect of the 
signal path, and the circuitry that 
supports it, required reevaluation. 
Tandberg embarked on a 5 -year 
research project to systematically 
localize and eliminate every source of 

audible distortion, however subtle. 

In Pursuit of Nothing 
The practical result of our concentrated 
research effort is the remarkable TPA 
3006A Power Amplifier. Breaking new 
ground, and old rules, the TPA 3006A 
employs unique zero feedback MOSFET 
output stages. This is a difficult design 
topology, but the only one guaranteed 
to eliminate the audible time domain 
distortions undetected by conventional 
test methods. Available power output 
is 150 watts per channel into 8 ohms 
and 235 watts per channel into 4 ohms, 
with less than 0.02% THD/IM. 

And, although MOSFETs have been 
used before, our constant -source 
impedance driver stage design is 

specifically engineered, for the first 
time, to take full advantage of these 
remarkable output devices. 

The voltage and current limiting 
protection circuits of conventional 
amplifier designs also proved to be 
major obstacles to full fidelity. 
Tandberg's MOSFET configuration 
eliminates the need for all such circuit 
limitations; the MOSFET stages them- 
selves are maintained at full linearity 

by a unique Voltage Comparator 
Circuit. The TPA 3006A, therefore, has 
an output -current capacity exceeding 
25 amperes per channel, supported 
by a massive, tightly regulated toroidal 
transformer power supply with over 
30,000 microfarads of filter/storage 
capacitance. 

Damaging DC is kept from the output 
signal path via our (patented) Thermic 
Servo Loop system that monitors the 
amplifier's output, automatically and 
instantaneously rebiasing the amplifier 
as necessary ... but, unlike other 
designs, with no connection whatsoever 
to the musical signal. 

Once the major areas of power 
amplifier distortion were eliminated, 
Tandberg engineers were free to 

pursue the much more subtle, less de- 
finable sources of sound degradation. 

Further technical nuances 
Tandberg's pursuit of absolute fidelity 
led to the use of carefully chosen, 
costly high tolerance components: 1% 

metal -film resistors for their stability 
and low noise; plus sonically superior 
polypropylene capacitors (instead of 
electrolytic and ceramic types) are 
used in all audio stages. And, all audio 
stages employ discrete (no ICs!) 
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circuitry for maximum headroom and 
minimum distortion. 

Tandberg has even reevaluated 
circuit board design. The lowest 
possible noise levels and totally 
identical performance between channels 
could be realized only when there is 

symetrical parts layout and the reverse 
side of the circuit boards copper -plated 
to form a shielding ground plane; all 
housed in an unusually compact, 
nonmagnetic, anodized extruded - 
aluminum chassis. 

Compact & Cost Effective 
Never before has a power amplifier of 
this degree of performance been com- 
pact enough to match our TCA 3002A 
Preamplifier and the world-famous 
TPT 3001A Programmable Tuner. 

It should be evident that in the TPA 

3006A, Tandberg has mounted an all 

out assault on audible distortion, 
breaking new ground in those areas 
that elude conventional measurements 
... and designers. 

The final proof, of course, is in the 
sound. Audition the TPA 3006A at your 
Tandberg dealer ... and hear why our 
engineers feel that they have achieved 
a quality of music reproduction 
comparable to the most costly esoteric 
units, in a compact, cost-effective 
design that is unobtrusive in any 
room setting. 

For a Technical Paper on the 
remarkable TPA 3006A Power Amplifier 
and a beautiful color poster showing 
the complete Tandberg family of purist 
audio components, send $2 for postage 
and handling to: Tandberg of America, 
Dept. AM, One Labriola Court, 
P 0 Box 58, Armonk, N. Y. 10504. 
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POWER COUPLER DEMONSTRATION IS AVAILABLE 
AT MOST OF THE FULL -LINE DEALERS LISTED... 

However, many additional Dealers-too numerous to list here-are located thruout the U.S. 
with many models on display. If no dealer is shown near you, or you encounter any diffi- 
culty, please phone us at 714-556-6191, ask for our "Dealer Locator Operator!' 

ARIZONA Lombard MISSOURI PENNSYLVANIA 
Tucson MUSICRAFT Kansas City Chambersburg 
B & A ELECTRONICS Morton Grove SUPERIOR SOUND SUNRISE ELECTRONICS 

Yuma MUSICRAFT NEBRASKA Hermitage 
WAREHOUSE STEREO Oak Park 

Lincoln 
CUSTOM SOUND CO. 

NO. CALIFORNIA MUSICRAFT 
LIGHTS á SOUNDS FANTASTIC Lebanon 

Berkeley 
Palatine MARTY'S MUSIC 

HONKERS SOUND CO. 
MUSICRAFT NEVADA McKeesport 
Peoria Las Vegas HI FI CENTER 

Concord UNIVERSITY PRO AUDIO 
SOUND DISTINCTION 

ELECTRONICS DIVERSIFIED Natrona Heights 

Davis 
Rockford NEW JERSEY. SO. GOOD HOUSEKEEPING 

WORLD ELECTRONICS 
AUDIO ACCENT Wildwood New Brighton 

Palo Alto INDIANA SEASHORE STEREO TV PARTS 

WESTERN AUDIO Evansville NEW YORK CITY, Philadelphia 

Sacramento TED FINK AUDIO RADIO 437 

NEAL'S Goshen SPEAKERS 
NORTHERN N.J. SOUND OF MARKET STREET 

WORLD ELECTRONICS Goshen McKIBBINS SOUND 
Phone 201-947-9300, ask for SOUND SERVICE 

San Francisco Indianapolis 
"Dealer Locator Operator" Pittsburg 

LISTENING POST SOUND DECISION 
(Insufficient space to list AUDIO JUNCTION 
all Dealers in this area) Reading, 

SO. CALIFORNIA Michigan City NEW YORK-UPSTATE Shillington 
Phone 714-556-6191, as< for SIGHTS AND SOUNDS 

Albany PHOENIX HI FI 

"Dealer Locator Operator' New Haven SOUNDS GREAT Willow Grove 
(Insufficient space to list HJS SOUND SOUNDEX 
all Dealers in this area) South Bend 

Buffalo 

SIGHTS & SOUNDS 
PURCHASE RADIO PUERTO RICO 

COLORADO Plattsburg Puerto Nuevo 
U.S. STEREO STORES Valparaiso AUDIO VILLAGE LASER SOUND WAYNE ELECTRONICS 
Englewood 

west Lafayette 
Poughkeepsie SOUTH CAROLINA 

GOLD SOUND 
VON'S AUDIO 

DUTCHESS AUDIO 
Columbia 

Colnrddo Springs Rochester NORTON STEREO 
THE SOUND SHOP KANSAS SOUNDS GREAT 

Overland Park Syracuse 
Greenville 

CONNECTICUT AUDIO ELECTRONICS SUPERIOR SOUND 
DON JONES STEREO 

Danbury 
Salina SOUTH DAKOTA 

CARSTON STUDIOS 
DEL'S TV NORTH CAROLINA 

Sioux Falls 
East Hartford Charlotte 
ELECTRONIC WORLD Wichita AUDIO SALON 

GOURLEY DISTRIBUTING 

AUDIO PLUS PRO AUDIO 
Stamford SUPERIOR SOUND Greensboro, 
COUNTY AUDIO High Point, TENNESSEE 

DELAWARE KENTUCKY Winston-Salem, Chattanooga 

Dover 
Louisville AUDIO -VIDEO CONCEPTS COLLEGE HI FI 

HI -FIDELITY, INC Raleigh TEXAS SOUND STUDIO 

Newark LOUISIANA CREATIVE ACOUSTICS Arlington 

SOUND STUDIO Baton Rouge NORTH DAKOTA SOUND IDEA 

Wilmington NEW GENERATION Fargo Beaumont 

SOUND STUDIO LaFayette WATTS -MORE BROCK AUDIO 

FLORIDA 
NEW GENERATION OHIO Houston 

Boca Raton 
Metairie HOME ENTERTAINMENT 

Akron 

CAPTAIN VIDEO 
SOUND TREK OHIO SOUND Midland 

Fort Lauderdale MARYLAND Canton 
FOLGER'S ENTERTAINMENT 

CAPTAIN VIDEO Annapolis OHIO SOUND UTAH 
Fort Walton Beach 

SPACEWAYS SOUND Cleveland Ogden 

AUDIO INTERNATIONAL Baltimore B&B APPLIANCE INKLEY'S 

Miami STANSBURY STEREO OHIO SOUND St. George 

CAPTAIN VIDEO Frederick Columbus ARROW AUDIO 

LAS FABRICAS GOLDEN EAR AUDIO PALMER ELECTRONICS Salt Lake City 

Tampa Gaithersburg Defiance INKLEY'S 

MAURICE STEREO AUDIO BUYS ZELLER'S SOUND STORE VIRGIN ISLANDS 
GEORGIA Hagerstown Lima St. Thomas 

Atlanta 
HUNT AUDIO HART AUDIO ELECTRONICS UNLIMITED 

AUDIO UNLIMITED Lutherville Mayfield Hts. VIRGINIA 
STEREO DESIGNS 

GRAMOPHONE, LTD. HOME ENTERTAINMENT 

Columbus Rockville Middleburg Hts. leBÚ y 
D10 BUYS 

Crossroads 

WORLD-WIDE ELECTRONICS 
MYER EMCO B&B APPLIANCE 

Salisbury North Olmstead Fairfax 

HAWAII SOUND STUDIO, INC. HOME ENTERTAINMENT CONTEMPORARY SOUNDS 

Hilo MASSACHUSETTS Toledo Richmond 
YAFUSO T.V. APPLIANCE AUDIO CENTRE GARY'S 

Honolulu Brockton 
Warren WASHINGTON 

HARRY'S AUDIO AUDIO VISION 

VIDEO LIFE N. Dartmouth 
CUSTOM SOUND CO. Bremerton 

Lihue, Kauai CREATIVE SOUND SYSTEMS Youngstown EVERGREEN AUDIO 

JACK WADA ELECTRONICS Sunderland 
CUSTOM SOUND CO. Olympia 

Wailuku, Maui SCIENTIFIC STEREO OKLAHOMA DESCO ELECTRONICS 

ADRIAN'S ELECTRONICS MICHIGAN Oklahoma City WEST VIRGINIA 
Burton 

JOHNSON TV & SOUND Morgantown 
IDAHO 

STEREO TV VILLAGE OREGON THE SOUND POST 
Idaho Falls Princeton 
PHASE 4 STEREO Marquette Coos Bay 

THE SOUND POST 

ILLINOIS AMERICAN TV PENNINGTON'S AUDIO 

Chicago 
Port Huron Eugene WISCONSIN 

MUSICRAFT 
WILTON'S TV BRADFORD'S HI FIDELITY Appleton 

Dekalb 
Saginaw Klamath Falls AMERICAN TV 

AUDIO PLUS 
LISTENING ROOM HIGH COUNTRY RECORDS Madison 

Evergreen Park MINNESOTA Medford SPECIALIZED SOUND 

MUSICRAFT Rochester SOUNDTRACK ELECTRONIC AMERICAN TV 

Gurnee 
SOUND WORLD Portland MilwaPORT 

OFe SOUND 
OPUS EQUIPMENT 

HAWTHORNE STEREO 

Homewood 
MUSICRAFT 

Oshkosh 
AUDIO PLUS 
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BIG POWER FOR YOUR RECEIVER 

Add the power you need for the new digital, dbx or Dolby recordings- without obsoleting your 

PC -I... just $39.00! 
Don't sell or trade in your stereo receiver just because you need more power! 

The Preamp/Tuner section of you receiver can now be Instantly coupled to a 

Soundcraftsmen high -power amplifier with the amazing new PC -1 Power Coupler. 

The PC -1 connects to your receiver for integrated amplifier) speaker terminals, 

-perfectly matching the inputs of any 3oundcraftsmen ampliferl 

Ask your Dealer-(opposite page)- 
to Demonstrate the PC -1 with 
the new PCR800 Plower Amp... 

410 watts-MOSFET- 5449(g) 205 watts per channel 
0 8 ohms, 20 Hz -20 KNlz, less than 0.05% THD... 
300 watts per channel @ 4 ohms... 
"PHASE-CONTROL-REGULATION"® 

Soundcrattsmen's research into Digital Audio Technology has resulted in a major 
advance in amplifier design -Phase Corrtrol Regulation® The world's first PCR 
amplifier, the PC/1800, sets continuous performance and reliability standards never 
before possible in audiophile equiprnerrt. 
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You must HEAR It, to believe it 
The improvement is fantastic! 
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AMPLIFIER 

You'll love it! 

THE WORLD'S SMALLEST, LIGHTEST, MOST POWERFUL CONTINUOUS POWER STEREO AMPLIFIER! 

DIGITAL QUARTZ AM-FM-FM STEREO TUNER... 
AM -FM -FM Stereo Tuner with 7 AM, 7 FM Station Presets, Automatic or Manual 
Scanning, Active High Blend Circuity... 5299. 

WORLD'S MOST VERSATILE PREAMPLIRERS... 
Featuring -97dB Phone S/N, Adjustable Phono Capacitance and Impedance, Mov- 
ing Coil Inputs, Phono Input Level Controls, Exclusive AutoBridge' circuit for 
Mono Operation of Stereo Amplifiers @ TRIPLE POWER OUTPUT, Push -Button 
Patch Bay with Two External Processor Loops, Digital and Video/Audio Inputs, 
10 -octave E0, Precision Passive Coil EO Circuitry and Differential/Comparator' 
for Highest Gain. Lowest Distortion and No "Clipping" of Wide Dynamic -Range 
Material. 12" LP Analyzer Test Record and Charts with EO's... fnrra 5399. 

REAL-TIME SCAN-ALYZERIEQUALIZERS AND 
EQUALIZERS, ACCURACY TO 0.1dB... 
REVOLUTIONARY Differential/Comper.tor' circuitry makes possibé Accuracy to 
0.1dB! Automatic or Manual Octave Scanning for Fast, Accurate Analyzing and 
Equalizing. Precision Passive Coil Fitters for Highest Gain, Lowet Distortion, Scan- 
Alyzer Models. With and Without Built-in Equalizers. No Caliorated Microphone 
necessary. 12" LP Analyzer Test Record and Charts with EQ's...from 5189. 

REVOLUTIONARY CLASS `r'H" A69D 
61fdOSFET AMPLFIERS, 125 TO 555 WATTS PIC... 
The most advanced Stereo and Professional Amplifier Models featuring Class H 

Dual Signal -Trading Power Supply, Auto -Buffer' for Continuous 2 -Ohm Operation, 
No Current -Limiting, Power MOSFE1 circuitry for Highest Reliability, Calibrated 
LED meters, A, B, and AB Speaker Switching... from 5449. 
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AMERICA'S PERFORMANCE/VALUE LEADER 
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TDK enters the digital reco-dhg era 
with a BANG! Introducing cI-rexclu- 
sive HX-S metal -particle fo-riulaticn 
for Type II (High-Bias:recorcins. I: 
delivers everything promised by metal 
:ape-on any cassette deck with a 
Type II switch. 

High frequency aaLrationceases to 
De a problem sinceTIDK HX-E is owe 
ole of an MOL of +4 cB at 10 <Hz. 

HX-S also delivers ©cceptidnal high - 
end response. Plus a uridercynamb 
range. With further improvements 
overall sensitivity of up to 1.5 cB. 

These superior recording charac- 
teristics make HX-E p_rfectfo-dub- 
bing high-powered, treble -intensive 
digital source material with op-imurn 
results. 

And TDK makes sus the perform- 
ance never fizzles, wit -I our specially 
engineered, trouble -free Laboratory 
Standard cassette ne:hanisr for 
curability and reliabiliz Plus to 
assurance of our Lifetime V.e ranty. 

So before you tryan other cas- 
sette, pick up TDK 1X-3, the i-st 
metal particle formulation for Type I 

(High -Bias) and digrral v -sourced 
recordings. 

It's absolutely digiiat fynaTre! 

THE MACHINE FOR YOUR MACHINE. 

Glean TDK Electronics Corp. Enter No. 57 on Reader Service Card 



TAPE GUIDE 

Is the Price Right? 
Q. I purchased a high -quality cas- 

sette deck, costing over $500, about 
15 months ago. Recently, I took it back 
to where I bought it to have the deck 
cleaned and checked. I was told it 
would cost me $60 in labor plus the 
cost of parts to correct the following: 
Azimuth misalignment of the playback 
head, excessively fast speed, erratic 
motion of the take-up reel, and bias out 
of adjustment. Is this an excessive 
price? If I am going to have to pay this 
much each year for service, is it really 
worth having a deck like this?-Rich- 
ard Butia, New Wilmington, Pa. 

A. For a high -quality deck, the price 
doesn't seem out of line. After all, it 

costs more to service a Cadillac than a 
Chevrolet. On the other hand, you 
could choose to live with your deck as 
it is if you hear nothing wrong, and wait 
until something goes obviously wrong 
before you seek repairs. But I don't 
think this is the way to go. As with a car 
that you value, you should be prepared 
to periodically pay repair and mainte- 
nance costs for your tape deck. 

Taping AM 
Reader Harrison Pierce Reed Ill has 

some cautions about taping AM broad- 
casts in the Dolby mode: 

When taping AM radio, unless one is 
practically on top of the transmitter, 
Dolby noise reduction should never be 
used. The 19 -kHz filter in the deck will 
be practically worthless, because the 
problem is caused by other frequen- 
cies. The problem frequencies include 
heterodynes at 10 and 20 kHz. Addi- 
tional heterodynes are caused by the 
many Caribbean stations that operate 
on half-channels-for example, 1,035 
kHz-and European stations that are 
spaced at 9 -kHz intervals. Further, 
noise frequencies are generated by 
cross -modulation of sidebands. This 
mash may be acceptable to the ear, 
but the Dolby circuit sees it as legiti- 
mate treble energy and tries to follow 
it. The Dolby will go nuts. 

If one insists on Dolby encoding 
when recording AM, one must settle 
only for clear -channel, 50,000 -watt sta- 
tions that are nearby, and tape only 
from two hours after sunrise until two 
hours before sunset. And one cannot 
tape during the colder months, when 
skip signals of 1,000 miles or more are 

common during midday. Even if taping 
during the time of year when skip sig- 
nals are virtually nonexistent, one had 
better make sure there is no adjacent - 
channel station within the remotest 
ground -wave distance, and had better 
hope there isn't a thunderstorm any- 
where within 800 miles. 

In sum, no matter what AM tuner is 
used, one is hardly going to tape AM 
satisfactorily with Dolby on unless the 
signal is so strong that it overloads the 
tuner's front-end, resulting in gross dis- 
tortion! Anyways, considering how 
noisy and low -fi AM typically is, it is not 
going to benefit much from Dolby. I am 
aware that some AM broadcasters, es- 
pecially in high -budget major markets, 
do an excellent job of producing audio 
signals worthy of the best on FM. How- 
ever, the AM medium itself adds too 
much distortion unless one lives a 
nose -distance from the station. Some- 
thing as critical as Dolby tracking re- 
quires at least the reliability of FM re- 
ception quality to work properly. 

Dubbing -Deck Quality 
Q. High-speed dubbing cassette 

decks, such as those made by Radio 
Shack and Technics, may save time 
when dubbing, but will the quality of 
sound on the dubbed tape match the 
original's? I've been told these systems 
introduce distortion and reduce sound 
quality, but I thought higher tape 
speeds meant less information per 
tape area, thus improving sound quali- 
ty.-Theodore Floyd, Tampa, Fla. 

A. Try the model of your choice, 
connected to a good demo system in 
the store, and see if you can hear a 
difference when you play back the 
dubbed tape. 

In general, any copy will add some 
THD and noise. Also, with Dolby B and 
C NR, there may well be tracking prob- 
lems with high-speed duping, since 
the normal procedure (decode the 
tape you're playing and re -encode for 
the tape you're recording) will be 
thrown off because the frequencies on 
the tapes will temporarily be trans- 
posed up. The only way to prevent this 
would be to copy Dolby tapes without 
any Dolby circuits switched on-and to 
make that work, you'll have to set your 
recording levels so that a recording 
made on the dubber would have pre- 
cisely the same level as the tape it was 

HERMAN BURSTEIN 

copied from. You might try dubbing a 
Dolby -level test tape to check and ad- 
just the level match. 

Dubbing at high speed does not 
change the information per tape area. 
It the tape speeds are doubled, then 
the frequencies are also doubled, 
which neutralizes the effect. For exam- 
ple, a 1 -kHz tone on a normal -speed 
cassette will occupy about 0.05 mm of 
tape. Double the playback speed, and 
that tone's frequency becomes 2 
kHz-just long enough to record onto 
0.05 mm of a tape being recorded at 
double speed. The tone's recorded 
wavelength stays the same, even 
though its frequency has been tempo- 
rarily doubled. 

Magnetic Field Danger 
Q. I have bought an old tube amp (it 

was cheap and has a nice sound) 
which comes in a wood cabinet and 
has several large transformers inside. 
Should I go to great lengths to keep my 
tapes away from this amp? Or is it okay 
to place my cassette deck next to the 
amp?-Paul Rubin, Berkeley, Cal. 

A. Ordinarily, tapes are safe if they 
are kept at least 3 inches distant from 
magnetic fields which may be emitted 
by the transformers in audio equip- 
ment. Therefore, it is probably safe to 
place your cassette deck alongside 
your amplifier. 

Warp Frequency Problem 
Q. I hope you can help me with a 

problem involving my cassette and 8 - 
track decks; I have written to the man- 
ufacturers but have never received an 
answer. Whenever I copy a phono rec- 
ord onto 8 -track tape, the drums, 
cymbals, and handclaps are distorted 
in playback. This makes the back- 
ground very raspy and produces a ter- 
rible swooshing sound. When I record 
from the cassette deck to the 8 -track 
deck, this does not happen, and the 
recording is perfect. I have had the 8 - 
track deck checked, and it is fine. I use 
only the best 8 -track cartridges and 
am not overloading the tape, as I have 
tried recording at various levels. Phono 

If you have a problem or question on tape 
recording, write to Mr. Herman Burstein at AU- 
DIO, 1515 Broadway, New York, N.Y. 10036. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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The CARVER C-1 Sonic Hobgraphy Preanpifier: 
Appreciated for Musicality 

Acc.a rrad for superlative performance, meiculcus 
engineer ng, nigh reliacility and f rest son c quaky, :he.0-1 
fulfills the requirement of the rrc demanding auciooh le. 
And more ... 

The C-1 provides a very aftcrdable way to e=perience 
the sl-eer musical pleasure of SCAN C I-ULOGR/"PHY, a -e- 
creatic_n of the three-cimensiona soured field of the original, 
live performance. 

Son c Ho ograph). has been acclaimed as ascientif c and 
artistic ach-evement o- significant nerit. Sclving tt-e problems 
of soric imacery inhe-ent in con entiohelstereophon.c repro- 
duction, Son c Holography preEEr is tiring and phase infor- 
mation tta- ex sts in stereo pros ra-n rr-terial but s ncrrrally 
inauáble. 

\.Vitt- Sonic Holocraphy, this rforrration eme-ges in three- 
dimensicnal soace around the istener who is thLs able _0 

estab sh the precise l=cation of trae inst-uments and voices. 
Tne Carver C-1 is a quality instrunent reple-e with preci- 

sion golc-band laser-t-immed e istor~, lifeo time lubricated 
sealer. switcnes, G-10 glass eprxy boeres, and machined 
solid metal perts; the C-1 provides mcving coil input, soft 
touch ccntros, an infrasonic filter. 3 headphone amplifie-, dual 
tape monitors variabE turnove-:one controls, si art muting, 
and an temal processor loop. 

I -s s-raigl t -wire engineering assu-esthat a watt of input 
leaves wit- just 0.0001300251 wits of d stortion. Or ess. 

l -you seek new levels of de -ail, openness arid three - 
dimensionally in an audiophile prearrplifier, we nwte you to 
auditi 3n -he CARVER C-1. 

C -r 

r,1tItU . 
t alit Pitt 

C\1:11 7ERCC-+ORATION 19210 33rd Avenue West, LynnNood,WA 98036 

POWERFUL MUSICAL ACCURATE 

When dubbing records, 
subsonic warp frequencies 
can make some tape decks 
block, distort or oscillate. 

records play fine; and my cassette 
tapes of these records are also fine. 
Prerecorded 8 -track cartridges play 
excellently on the 8 -track deck. It is 
only when I try to record phono discs 
onto 8 -track cartridges that I experi- 
ence distortion.-Bill Schuh, Scotts- 
dale, Ariz. 

A. Others have run into a problem 
such as yours. The answer appears to 
be that the electronics of the offending 
deck (in your case, the 8 -track unit) are 
unable to handle all frequencies pre- 
sented to them at high or even moder- 
ate levels. Specifically, the deck is un- 
able to handle the warp frequency 
generated by many discs and there- 
fore presented by the phono pickup 
and phono preamp. The warp frequen- 
cy is too low to be audible to the hu- 
man ear, but it exists and is amplified 
by the bass boost supplied by the pho- 
no preamp. Given such a frequency, 
the electronics of a tape deck may 
block, distort, and/or oscillate. 

On the other hand, it appears that 
your cassette deck, apparently of high 
quality, can accept the warp frequency 
without trouble. However, its output 
drops sharply below about 20 or 30 
Hz, so very little of the warp frequency 
remains in the signal presented to your 
8 -track deck. Therefore, the 8 -track 
works satisfactorily when dubbing from 
cassette. 

Flat Spots 
Q. My car cassette deck does not 

automatically eject the tape when the 
motor is turned off, and tapes are 
therefore forgotten at times and remain 
in play position. Can this damage any 
of the parts and cause a deterioration 
in playback response?-Samuel J. 
Neiditch, Redlands, Cal. 

A. Yes. If the tape remains in oper- 
ating position, this may cause the pres- 
sure roller to develop a flat spot at the 
place of contact with the tape and cap- 
stan, resulting in wow. If the mecha- 
nism contains rubber drive wheels, 
these may also tend to develop flats. 
The flat is not necessarily permanent, 
because the rubber tends to have a 
"memory" of its original shape, but it 

may tend to become so if the deck is in 

play position long enough. It's difficult 
to define long enough; a few minutes 
of engagement is unlikely to do harm, 
but a few hours very well may. Q 

D49nbuted in Canada by EVOLUTION AUDIO, LTD. 

Enter No. 16 on Reader Service Card 
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CLASSICS on CASSETTES! 
WYN N MARSALIS. icwaao ~ma. 
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TRUMPET CONCERTOS 

326983. Bach: Organ 
Masterpieces -Toccata 8 
Fugue in D Minor, etc. Anth- 
ony Newman (Sine Qua Non) 
171504. Switched -On - 
Bach -Moog versions of 
Air on a G String; Wachet 
Au f; etcplayed by 
Wendy Carlos (Columbia) 
317081. Bach: Goldberg 
Variations -Glenn Gourd 
(Digital -CBS Masterworks) 
319434. Bach: Sonatas for 
Viola De Gamba and Harp- 
sichord -Yo -Yo Ma, cello; 
Ken. Cooper, harpsichord 
(Digital -CBS Masterworks) 
273409. Beethoven: 3 
Piano Sonatas -(Moonlight, 
Appassionata, Pathetique) 
Horowitz, piano(Columbia) 
321299. Beethoven: 
Plano Sonatas Nos. 12 & 13 
-Glenn Gould, pianist 
(CBS Masterworks) 
232496. Beethoven: 
Symphony No. 3 (Eroica) - Bernstein and New York 
Philharmonic (Columbia) 
323170-393173. Beethoven: 
Symphonies Nos. 5 and 6 
(Pastoral)-Ashkenazy and 

itharmonia Orch. (Counts 
as 2 -Digital -London) 
252874. Beethoven: 
Symphony No. 9 (Chorale) 
-Ormandy and the Phila- 
delphia Orch. (Columbia) 
325654-395657. Beethoven 
Piano Concertos Nos. 1 8 5 
(Emperor)-Brendel, piano; 
Mehta and Boettcher, cond. 
(Counts as 2 -Vox) 
263293. Bolling Suite For 
Flute and Jazz Piano- 
Rampal, Bolling (Columbia) 
307884. Brahms: Double 
Concerto-Zukerman, 
violin; Harrell, cello; 
Mehta and New York 
Philharmonic (Columbia) 
328039. Brahms: Sym- 
phony No, 3; Haydn Vari- 
ations-Mehta, New York 
Phil. (CBS Masterworks) 
246843. Chopin: Mazurkas, 
Etudes, etc. -Vladimir 
Horowitz, piano (Columbia) 
326439. Copland: Rodeo; 
Dance Symphony; El Salon 
Mexico; Fanfare for Com- 
mon Man-Dorati, Detroit 
Sym. (Digital -London) 
191874. Debussy 's Great- 
est Hl t s -Clair de lune, 
Afternoon of a Faun, 
Reverie, etc. Bernstein, 
Ormandy, etc. (Columbia) 
326454. Dvorak: Cello Con- 
certo; Bruch: Kol Nidrei- 
Lynn Harrell, cello; Vladimir 

J 

BOW NG: SUITE 
FOR CELLO& 

IJJAZZ 
PIANO TRIO 

ill - 11 

324780 

YO-YO MA. CELLO 
BOW NG, PIANO 

316018. Glass, Philip: 
Glassworks -'moving, ex- 
citing and profound!'= 
The N.Y. Times (CBS) 
201665. Grofe: Grand 
Canyon Suite-Ormandy, 
Phila. Orch. (Columbia) 
323543. Handel: Royal 
Fireworks Music; Oboe 
Concertos 1 -3 -Karl Mun- 
chinger, Stuttgart Chamber 
Orch. (Digital -London) 
326561. Haydn: 3 Favorite 
Concertos -Cello in D 
Yo -Yo Ma); Violin in C 
Cho-Liarsg Lin); Trumpet 
in E Flat (Wynton Mar - 
sails (CBS Masterworks) 
321190. Liszt: Hungarian 
Rhapsodies 1, 4, 6; Rakoczy 
March; etc-Boskovsky, 
Phil. Hungarica (Angel) 
321208. Liszt: Hungarian 
Rhapsodies 2,3,5; Mephisto 
Waltz -Willi Boskovssy. 
London Phil. (Angel) 
314369. Mahler: 
Symphony No. 1(Titan)- 
Maazel, Orch. Nat'l de 
France (CBS Masterworks) 
305730. Mendelssohn: 
Symphony No. 4 (Italian); 
Overtures -Andre Prevtn, 
London Symphony (Angel) 
294264. Mozart Piano 
Concerto No. 21 (Elvira 
Madigar5) and No. 17- 
Ashkenazy plays, conducts 
Philharmonia Orch. (London) 
325365. Mozart: Eine 
Kleine Nachtmusik; Symph. 
No. 40-Casals, Marlboro 
Festival Orch. (CBS Portrait) 
309492. Mussorgsky: 
Pictures At An Exhibition; 
Night On Bald Mountain - 
Bernstein, New York Phil. 
(CBS Great Performances) 
310698.Oflenbach:Gane 
Parisienne; Saint-Saens: 
Danse Macabre; Dukas: 
Sorcerer's Apprentice- 
Maazel, Orch. National 
de France (Columbia) 
318246.Ortf: Cansina 
Burana-Muti, Philharmonia 
Orch. 8 Chorus (Angel) 
318691. Prokofiev: Love 
For Three Oranges Suite; 
Lt. Kiie Suite -Thomas, 
L.A Phil. (CBS Masterworks) 
245043. Rachmaninoff: 
Piano Concertos Nos. 1 & 2 
-Ashkenazy; Previn, 
London Symphony (London) 
313767. Ravel: Sonatine, 
La Valse, Miroirs, etc- 
all played by pianist Ruth 
Laredo (CBS Masterworks) 
324822. Ravel: Bolero; La 
Valse; others -Lorin Maazel, 

ALSO AVAILABLE ON STEREO RECORDS 

DVORAK 
NEW WORLD 
SYMPHONY 

; 

325183 

SIRGEORGSOE71 
°WACO SYMPHONY arses 

317677. Schubert: Sym- 
phony No. 8 (Unfinished); 
Rosamunde Overture and 
Ballet Music -von Karajan, 
Berlin Philharmonic (Angel) 
225888. Smetana: Moldau, 
Bartered Bride Overture, 
Dances; Dvorak: Carnival 
Overture -Bernstein. 
N.Y. Phil. (Columbia) 

violin; Mehta, N.Y. Phil. 
(Digital -CBS Masterworks) 
281493. Stravinsky: Rite 
Of Spring. Zubin Mehta, 
N.Y. Phil. (Columbia) 
308874. Tchaikovsk y: 
Piano Concerto No. 1- 
Gavrilov; Kitaenko cond. 
Moscow Radio/TV Sym. 
Orch. (Col./Melodiya) 
329169. Tchaikovsky: 
Symphony No. 4 -Lorin 
Maaze Cleveland Orch. 
(CBS Masterworks) 
245399. Tchaikovsky: 
Symphony No. 6 (Pathe- 
tique -Ormandy and 
Phil. rch. (Columbia) 
231563. Tchaikovsky: 
Swan Lake and Sleeping 
Beauty Ballet Suites 
-Ormandy, Philadelphia 
Orchestra (Columbia) 
289207-399204. Tchaikov- 
sky: The Nutcracker 
(complete) -American 
Ballet Theatre Production 
directed by Baryshnikov 
(Counts as 2 -Columbia) 
293191. Tchaikovsky: 
Violin Concerto; Medita- 
tion -Stem, Rostropovich, 
National Sym. (Columbia) 
321844-391847. Verdi: 
La Traviata-Original 
Motion Picture Soundtrack. 
Stars Domingo, Stratas 
(Counts as 2-Elektra) 
326447. Verdi: Overtures 
-La Forza del Destino, I 
Vespri Slciliana, NabuCcr 
etc. Chalky, National Phil- 
harmonic (Digital -London) 
324897. Vivaldi: The Four 
Seasons -Lorin Maazel and 
Orch. National de France 
(Digital -CBS Masterworks) 
324525. An Isaac Stem 
Vivaldi Gala: Concertos 
For 2 and 3 Violins; etc. 
Stem, Zukerman, Perlman, 
others (CBS Masterworks) 
323733. Wagner: Orchestral 
Music from The Ring" - 
Ride of the Valkyries, etc. 

i.e. go., 
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3 1472. Placido Domingo 
With John Denver -Perhaps 
Love. Also: Annie's Song, 
Yesterday; etc. (CBS) 
328856. Placido Domingo 
-Always in My Heart. 
Spanish songs by Lecuona: 
Malaguena, more (CBS) 
326553. Placido Domingo 
-Great Love Scenes. With 

310870-390872. Johann Kin Te Kanawa, Ileana 
Strauss' Greatest Waltzes Cotrubas. Renata Scotto 
Ormandy, Szell, Bernstein (CBS Masterworks) 
(Count as 2 -Columbia) 282582. Greatest Hits Of 
320424. Richard Strauss: 1720. Includes Pachelbel: 
EM Heldenleben-Dicterow. Kanon; Mouret: Rondo 

(Theme "Masterpiece 
Theater'); etc. Richard 
Kapp. Phdharmonia Vir- 
tuosi of N.Y. (Columbia) 
322347. Marilyn Horne - 
Live At La Scala. Music by 
Granados, Handel, Copland, 
etc. (CBS Masterworks) 
289520. Vladimir Horo- 
witz Encores -virtuoso 
fireworks! Rachmaninof f, 
Chopin, more (Columbia) 
323493. Mormon Tabernacle 
Choir -Gloria) Vivaldi: 
Gloria; Faure: Sanctus; etc. 
(Digital -CBS Masterworks) 
311720. Luciano Pavarotti 
Premieres Verdi Arias - 
"Lost" gems from I Vespri 
Siclliani, etc. (Columbia) 
323097. Luciano Pavarotti 
-Mattinata. Songs by Tosti, 
Bellini, Gluck, etc. (London) 

Ashkenazy and Ph,Iharmonia Orch. National de France Menta and New York rnll. 
Orch. (Digital -London) (Digital -CBS Masterworks) (Digital -CBS Masterworks) 
187112. Gershwin's 324533. Respighi: Feste MISCELLANEOUS Greatest Hits -Rhapsody Romane; Pines & Fountains 
in Blue (Bernstein, piano); Of Rome-Dutoit, Orch. de COLLECTIONS 
An American in Paris Montreal (Di'grtal-London) 308890-398891. Bern- (Ormandy, Phila. Orch.); 318436. Rimsky-Korsakov: stein Conducts World's many more (Columbia) Scheherazade-Svetlanov, Greatest Marches - 
318295. Gershwin Lfvel- London Symphony (Angel) Pomp and Circumstance; 
Sarah Vaughan sings The 325100. Saint-Saens: Washington Post; more 
Man I Love, etc. Thomas, Carnival of the Animals (Counts as 2 -Columbia) 
Los Angeles Phil. (CBS) -also works by Debussy, 325886. Liona Boyd- All applications subject to 
319004. Glass, Philip: Sate. Philip Jones Brass Live in Tokyo. Works by review; Columbia House 
The Photographer -'Some Ensemble (Digital -London) Dowland, Soler, Falla, etc. reserves the right to 
of his best music to date' ©196+1 Columbia House (Digital -CBS Masterworks) reject any application. 
-Time (CBS) 

ANY 11 
F R $100ph 

and handling 
If you join now and agree to buy 8 more selections 
(at regalar Club prices) In the next 3 years 

303453-394353.Pavarottr's 
Greatest Hits. Works by 
Bellini, Franck, Puccini, 
Schubert, Verdi, others 
(Counts as 2 -London) 
280610. Jean-Pierre 
Rampal Greatest Hits- 
Debussy 's Girl With The 
Flaxen Hair; Handel's 
Largo; etc. (Co umbia) 
319582. Jean-Pierre 
Rampal Plays Scott Joplin. 
The Entertainer etc. (CBS) 
311647. Isaac Stem 60th 
Anniversary Celebration - 
master violinist is joined 
by Zukerman, Perlman, 
Mehta, etc. (Columbia) 
316570. The Tango Project 
-La Cumparsaa; Adios 
Muchachos, etc. William 
Schimmel, accordion. etc. 
(Digital -Nonesuch) 
324772. Kiri Te Kanawa- 
Songs of the Auvergne (by 
Canteloube). English Chamber 
Orch. (Digital -London) 
320887. Kiri Te Kanawa- 
Verdi and Puccini Arias. 
Pritchard, London Phil. 
(Digital -CBS Masterworks) 
319848. Andre Watts -Live 
in Tokyo. Works by Ravel, 
Brahms, Debussy, Haydn, etc. 
(Digital -CBS Masterworks) 
320895. Portrait of John 
Williams -Theme from 'The 
Deerhunter;' Fool On The 
Hill. etc. (CBS Master works) 
320085. John Williams - 
The Guitar Is The Song. 
Folksong collection: Scar- 
borough Fair; etc. (CBS) 
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Here's a srarvelous opportunity to start or add to you 
own collection of the world's greatest music -on easy 
to -store, easy -to -play, carefree tape cassettes! As a new 
member of the Columbia Classical Club, you can get 11 

cassettes at once for only $1.00, plus shipping and han- 
dling. (If you prefer, you may take your 11 selections on 
stereo records.) 

Your only membership obligation is to buy just eight 
more selections in the coming three years. at the regular 
Club prices (which currently are $7.98 to $9.98, plus 
shipping and handling. Multi -set and Double Selections 
may be somewhat higher). 

How the pub works: every four weeks (13 times a year) 
you'll receive our Music Magazine. It describes the 
"Classical Selection of the Month" plus scores of other 
classical releases and many other selections from other 
fields of music. In addition, up to six times a year we may 
send some special issue of the Magazine, offering extra - 
special savings. So you'll have up to 19 buying opportuni- 
ties during the year. 

There is no obligation to accept the "Selection of the 
Month" -you order only the recordings you want when 
you want them. A special response card will be enclosed 
with each Magazine -mail it by the date specified t0 order 
or reject any selection. And if you wantonly the "Selection 
of the Month," do nothing -it will be shipped automatically. 

What's more, you'll have at least ten full days in which to 
make your decision -if you ever have less time than that, 
feel free to return the "Selection of the Month" at our 
expense. 

You may cancel membership at any time after you've 
purchased 8 selections or continue under our generous 
money -saving bonus plan. And if not satisfied for any 
mason, just return your introductory shipment within 10 
days -your membership will be canceled and you will owe 
nothing. So act now. 

Note: selectors with two numbers are 2 -record sets or double length tapes. 
Each of these -double selectrns' counts as 2 -so write m both 'umbers. 

COLUMBIA CLASSICAL CLUB 
Columbia House, Terre Haute, IN 47811 

Pease -accept my membership application under the terms 
outlined in this advertisement. Send me the 11 classical 
selections listed here for only $1.00, plus shipping and 
handling I agree to buy. eight more seections (at regular 
Club prices) in the coming three years -and may cancel 
membership at any time after doing so 

SEND MY SELECTIONS IN THIS TYPE 
OF RECORDING (be sure to check one): 

Tape Cassettes O Stereo Records 
Send me these 
11 Selections 

1/Classical 1 3Y1/ME 

Mr. 
Mrs 
Miss (Please Print) First Name Initial lift Name 

Address ApL 

State Tip 
Do You Have A Telephone? (Check one) LI YES NO 619/585 
Do You Have A Credit Card? (Check one)O YES NO 
Then olbu not available on APO FPQ Alaska, Hawaii. Puerto 14.'0. pease wale 
for details of alternative offer 
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Tuner Antenna Connections 
and Pilot Lamp 

Q. My tuner is connected to a 75 - 
ohm outdoor FM antenna via a balun 
transformer attached to the tuner's 
300 -ohm input. Recently, while recon- 
necting the tuner to the cable, I acci- 
dentally connected it to the 75 -ohm 
input. When I turned the unit on, the 
dial light flashed on and, a moment 
later, off. The light has not worked 
since. The tuner itself works perfectly. 

What made this happen? Is it likely 
that any other damage has been 
done? And would I get better perfor- 
mance if I took the balun out of the 
circuit and connected the cable direct- 
ly to the 75 -ohm input terminals?-Pat- 
rick J. Callery, Massapequa Park, N.Y. 

A. You will be glad to learn that the 
lamp's burning out and the accidental 
connection of your cable directly to the 
tuner were coincidental events. Re- 
place the lamp and all should be fine. 

The balun serves as an impedance - 
matching device when placed be- 
tween the 300 -ohm input and the 75 - 
ohm transmission line. It also creates 
the balanced condition needed by the 
tuner's 300 -ohm input and the unbal- 
anced arrangement required by the 
transmission line. However, consider- 
ing that you have a 75 -ohm input, you 
should connect the transmission line 
directly to this input. It is unbalanced 
and of the proper impedance for 
matching the transmission line. Elimi- 
nating the balun removes a device 
which introduces a small amount of 
signal loss. As long as your tuner can 
live without it, don't use the balun. 

Disc Stabilizers and 
Turntable Speed 

Q. I have used a disc stabilizer for 
some time. When I do so, I see that the 
platter drops about 1/16 of an inch. I 

am concerned this drop can harm my 
direct -drive motor. Do you think the 
disc stabilizer is too heavy? (It weighs 
about 600 g.) When the stabilizer is 
used, will it change the speed of the 
turntable?-C. K. Chan, Long Island 
City, N. Y. 

A. On direct -drive turntables, the 
platter and the motor are one unit; so if 

the platter sinks, the motor is sinking 
with it. If you check your turntable 
carefully, you'll probably find that the 
extra weight is either making the entire 

base sink on its suspension or making 
the motor and platter assembly sink 
slightly on its shock mounts. There 
should be no immediate harm, as long 
as no rotating parts are made to rub 
against the base and the arm and turn- 
table remain rigidly coupled so that 
their relative positions do not change. 
In the very long run, there might possi- 
bly be extra wear on the motor bear- 
ings; check with the manufacturer of 
the turntable on that. 

On other types of turntables, addi- 
tional problems could occur if the 
weight made the platter sink or tilt rela- 
tive to the motor; bearing wear would 
affect platter motion, but not the motor. 

The stabilizer should not affect turn- 
table speed. Its added mass may 
make the turntable take somewhat 
longer to come up to proper speed. 
But once it is running at speed, no 
adverse effects should be noticed. 

Tonearm Wiring 
Q. My question relates to phono- 

graph wiring: Why is there a separate 
left -channel ground and a right -chan- 
nel ground? Would not one common 
ground suffice? Electrically, it is all the 
same at the phono inputs. Additionally, 
one less wire in the tonearm would be 
beneficial from a mass/pivot-friction 
standpoint.-Nicholas A. Sisco, Jr., 
Columbus, Ohio 

A. You are correct about tonearm 
wiring regarding the reduction of mass 
and drag, but the grounding situation 
is something else again. If a common 
ground is used for both channels, 
there is a risk of hum resulting from a 
ground loop. By using two separate 
grounds, it is possible to keep electri- 
cal grounding as close to its corre- 
sponding input as is practical, elimi- 
nating this ground -loop problem. 

Eliminating Static from 
Phonographs 

One problem which has been 
brought up again and again with turn- 
tables is static electricity. It is an inev- 
itable, but unwanted, byproduct of 
cleaning and playing your phonograph 
records. 

Since I purchased the Discwasher 
Zerostat, I have eliminated this prob- 
lem to a certain extent. But, there al- 
ways seemed to be a static charge 
remaining on the record and the turnta- 

ble mat. In the end I still had a statically 
charged record and a statically 
charged mat-both of which draw 
dust, further complicating things. 

I was particularly interested in re- 
moving static electricity from the turn- 
table mat without having to purchase 
an additional mat. After I "sprayed" the 
stationary disc (about 12 inches above 
its center), I would touch the center tip 
of the Zerostat to the center spindle 
and slowly squeeze the trigger. This 
effectively removed any static electric- 
ity from the turntable mat. 

Since a static charge could enter the 
ground system and damage the pho- 
nograph preamp, amp and possibly 
the loudspeaker systems, you should 
turn the volume down and set the pro- 
gram selector to a position other than 
phono before using the Zerostat. 

In summary, by using a Zerostat gun 
on both the record and the turntable 
platter, static electricity can be effec- 
tively controlled.-Fred Botway, North 
Merrick, N.Y. 

Noise Generators and RTAs 
Q. What's the purpose of a real-time 

spectrum analyzer and a pink -noise 
generator in an equalizer?-Elmer 
F. Maye, Jr., Coram, N.Y. 

A. The spectrum analyzer and pink - 
noise generator help determine the fre- 
quency response of a sound system 
(including the room's acoustics), while 
the equalizer is used to correct any 
deficiencies thus discovered. 

In use, the pink -noise generator pro- 
vides a signal having equal energy in 
every octave of the sound spectrum. 
The real-time analyzer shows the sys- 
tem's output level in each of several 
(usually 10) frequency bands, so you 
can tell in which bands the signal 
should be boosted and in which it 

should be cut to obtain flat response. 

Phonograph Hum 
Q. Two or three times a week I hear 

a low -frequency hum produced by 
some disorder in my turntable. When it 
occurs, it is accompanied by the loss 
of one channel. I can cure the problem 

If you have a problem or question about audio, 
write to Mr. Joseph Giovanelli at AUDIO Maga- 
zine, 1515 Broadway, New York, N.Y. 10036. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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DoI®HXPio 
Dolby HX Prow headroom extension is a 
program -adaptive bias technique which can 
significantly improve the quality of cassette 
recordings. High-level frequencies can be 
recorded more accurately, without sacrificing 
signal-to-noise ratio, while such side effects 
of tape saturation as distortion are reduced. 
For both the home recordist and the duplicator 
of pre-recorded cassettes, 
Dolby FIX Pro improves 
the performance of good 
conventional tapes to 
match that of costlier, 
more exotic formulations, 
and even the more expen- 
sive tapes benefit from 
Dolby FIX Pro. 

The problem of self -bias 

Even when a cassette deck 
is adjusted for the nomi- 
nally optimum bias for a 
given tape, performance 
is nevertheless compro- 
mised under some signal 
conditions. In particular, 
music which is rich in 
high frequencies has what's called a self -biasing 
effect. The musical high frequencies act in 
and of themselves as recording bias on the 
tape, effectively adding to the external bias 
supplied by the recorder's bias oscillator. The 
net result under such signal conditions is 
momentarily too much effective bias, which 
leads to the familiar symptoms of tape satura- 
tion. The highest frequencies don't get recorded 
at all, and considerable IM distortion is gen- 
erated at lower frequencies. 

How Dolby HX Pro deals 
with the problem 

Dolby FIX Pro uses a special circuit which 
constantly monitors the total effective bias-a 
combination of bias from the recorder's oscil- 
lator and self -bias contributed by the musical 
signal - while the recording is being made. If 
it senses the total bias increasing beyond the 
optimum level as a result of high frequencies 

Oct li 

in the music, it instantly compensates for the 
increase by lowering the bias from the 
recorder's oscillator, thus keeping the total 
effective bias constant. Even on music with a 
great deal of high -frequency energy, the tape 
remains optimally biased, and so tape satu- 
ration and its side effects are significantly 
reduced. The improvement in high -frequency 

headroom can be 6 dB or 
more, depending on the 
particular tape formu- 
lation. No decoding is 
necessary to realize the 
benefits of Dolby FIX Pro. 

Spectral analysis of two high-speed (32 times) cassette 
recordings of the same selection of rock music show 
the highest levels accumulated over time at each fre- 
quency. Both recordings were made on conventional 
iron oxide tape of the type favored for commercial 
cassette duplicating; in this example, the high -frequency 
headroom improvement provided by Dolby HX Pro is 
as much as 10 dB. 

Improve both the 
cassettes you make and 

those you buy 

Dolby FIX Pro technology, 
developed by Bang & 
Olufsen with the assist- 
ance of Dolby Labora- 
tories, is provided along 
with Dolby noise reduc- 
tion in home cassette deck 
models from Aiwa, B&O 
and Harmon-Kardon. 

Just as important, Dolby FIX Pro can be 
applied to high-speed cassette duplication, 
where its ability to improve good conventional 
tape formulations is economically, as well as 
sonically, significant. Commercial duplicating 
facilities are now equipped, and the first pre- 
recorded cassettes made with Dolby HX Pro 
(as well as Dolby noise reduction) are available 
from the following labels: Capitol, Liberty, 
EMI/America, Angel, Warner Brothers, Electra/ 
Asylum, and Atlantic. 

For further information, including a 
complete technical explanation of Dolby 
FIX Pro, contact Dolby Laboratories at the 
address below. 

0 DOLBY HX PRO 

Dolby Laboratories Licensing Corp., 731 Sansome Street, San 
Francisco, CA 94111,415-392-0300. "Dolby," the double -D symbol, 
and the HX Pro' symbol are trademarks of Dolby Laboratories 
Licensing Corp. S84/4806/5o41. 
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Intermittent cartridge 
contact can occur at the 
cartridge terminals, inside 
the cartridge, or at the 
headshell connections. 

by tapping on my phono cartridge, but 
I am afraid of damaging the cartridge. 
Is there a wiring problem?-Bill Bales, 
Roanoke, Va. 

A. There are several possible 
causes for your problem. The most 
likely is that one of the slide lugs which 
fit over the terminals of your cartridge 

is loose and intermittently fails to make 
good electrical contact. It is probably a 

ground connection. (When a "hot" lead 
is intermittent, it does not tend to pro- 
duce hum.) Remove the slide terminal, 
gently squeeze it with pliers, and then 
replace it. If you have not squeezed 
the lug too much, it will now fit snugly 

The Model 17 Preamplifier epitomizes Amber's dedication to sophis- 
tication made simple... and incomparable sound made affordable. 
Passive RIAA equalization minimizes phase shift and improves 
detail. While direct -coupled circuitry heightens strong, clean bass 
response. Recreating live -sounding sound is critical. But so, too, is 
controlling it. The Model 17 features three recording loops, con- 
toured tone controls, high output headphone jack and bass -boost... 
making it ideal for beginner and audiophile, alike. Visit your Amber 
dealer. Hear the difference between mere components and fine 
musical instruments. 

From the Amber Collection of 
Fine Musical Instruments: 

.11 

The Model 17 Preamplifier. 

9 5 
140 

o \ 
POOP 

P.O. BOX 2015 CHARLOTTESVILLE, VA 22902 TLX 901601 (804) 296-5696 

- 

over the terminal and the hum should 
disappear. 

A similar problem involving the car- 
tridge terminals can occur if the electri- 
cal connection from the coil to the ter- 
minal within the cartridge is not proper- 
ly attached. This problem cannot be 
fixed; you will need to replace your 
cartridge or have it repaired by the 
manufacturer. 

Intermittent contact can also occur 
where the shell's contacts mate with 
those within the tonearm. A little squirt 
of contact cleaner on these terminals 
will generally cure problems that result 
from oxidation but not those caused by 
weak spring tension. If the springs are 
a part of the shell, all that is needed is 

a new shell. If, however, these contacts 
are within the tonearm, then the arm 
must be repaired by its manufacturer. 

The final possibility is less likely, but 
I am including it for the sake of com- 
pleteness. Check all of the connec- 
tions on the cables which connect your 
turntable to the rest of the sound sys- 
tem. Sometimes the plugs' skirts will 
widen with repeated insertions and 
withdrawals. Squeeze them gently and 
reinsert them into their sockets. All 
should then be well. There is also the 
chance of a cable defect, usually 
found at the connector. Although rarer, 
it can happen that the "hot" connector 
inside the equipment has enlarged, re- 
sulting in an intermittent connection. 
The equipment must be opened, the 
connector on the offending socket 
squeezed a bit, and the plug reat- 
tached. 

Direct to Digital Disc 
Q. Is it necessary to make a digital 

tape of a performance before produc- 
ing a Compact Disc? Or can we expect 
a few "direct -to -digital discs"?-Karl 
E. Landgren, Smithfield, N.C. 

A. I doubt that any direct -to -digital 
disc recordings will be produced. The 
equipment needed to make a CD re- 
cording is not portable. It requires a 
special, "clean -room" environment, 
where positive air pressure keeps dust 
from being deposited onto the surface 
of the master. 

Further, digitally made tapes should 
be virtually identical in audio quality to 
CDs. This takes away any advantage 
that direct -to -digital disc recording 
would otherwise have had. ¡a] 

Enter No. 6 on Reader Service Card 
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A THOUGHTFUL GIFT 
FOR A FRIEND HO 

ENJOYS GOOD SOUND 
ASMUCHAS YOU DO 

Thoughtful gifts don't have to cost a lot 
to be appreciated. One of the best gift 
values you can find for fellow audio- 
philes is in your hands right now. With 
this holiday offer, you can give a one- 
year gift subscription for half the 
regular subscription price-only $797 
for 12 months of AUDIO excitement! 

(That means you save $'.97 off the 
regular subscription price -and over 
$16 off the newsstand cost.) 

What's more, we'll send a gift 
announcement card to each person you 
name and see that the subscriptions 
begin with the January issue. 

Just fill in the postage paid card bound 
into this issue, and then drop it in the 
mail. Do it today! 

For your convenience, call our 
toll free number: 1-800-228-4420 
In Nebraska call: 1-800-642-9900 

PHASE FILTER 
I FOR DIGITAL 

- 

EXCLUSIVE!! 
SONY'S CAR CD; . . ' 
ON THE ROIID4~3 
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BEHIND THE SCENES 
BERT WHYTE 

TWEAKAHOLICS UNANIMOUS 
It is generally acknowledged that 
audiophilia is an incurable disease, 
victims of which are engaged in a 

never-ending quest for the elusive goal 
of sonic perfection in their audio sys- 
tems. Audiophiles will go to incredible 
lengths and expense to achieve even 
the most minuscule improvement in the 
performance of their systems. The real- 
ly committed and affluent audio- 
philes and there are more of them 
than is generally realized-think noth- 
ing of laying out $6,000 + for a pair of 
Levinson ML -6A preamplifiers or 
$7,000 for a pair of Krell KMA-200 
Class -A power amplifiers. For the price 
of an Infinity Reference Standard Se- 
ries III loudspeaker system, I could be 
burning up the highway in a sleek Jag- 
uar XJS! 

Nor do true-blue audiophiles confine 
their pursuit of ultimate sonic perfec- 
tion to audio hardware alone. The real- 
ly knowledgeable audiophiles are 
aware of the tremendous importance 
of purpose-built, acoustically treated 
listening rooms. Some years ago, I 

mentioned that Dick Burwen (guru of 
single -ended noise -reduction systems) 
had three huge exponential horns cast 
in concrete in the foundation of his 
home. (See also "20,000 Watt Home 
Hi -Fi," Audio, April 1976.) I have visited 
the England home of the urbane Alas- 
tair Robertson-Aikman, head of the 
well-known tonearm-manufacturing 
firm, SME. His listening room has a 30 - 
ton reinforced concrete ceiling, and he 
stacks four Quad ESL speakers in a 
special tubular framework filled with 
900 pounds of lead on each side of his 
1 -ton concrete subwoofers, which use 
18 -inch drivers! 

Audiophiles will exhaustively investi- 
gate alleged improvements, some 
seemingly outrageous, that fly in the 
face of engineering logic or even try to 
abrogate the laws of physics. This 
would include such items as unidirec- 
tional speaker wire, marked with indi- 
cator arrows showing which end con- 
nects to amplifier and loudspeaker to 
ensure proper electron flow! 

Be that as it may, all audiophiles 
indulge in endless upgrading and 
tweaking of their music systems to ex- 
tract still another iota of realism. But 
barring the unexpected legacy from 
Aunt Matilda or a lottery windfall, most 
audiophiles don't have the wherewithal 

to permit big -ticket, high -end improve- 
ments. However, every once in a while, 
a clever person comes up with a very 
bright idea for a relatively inexpensive 
device that can effect dramatic im- 
provement in the fidelity of any music 
system-even the megabuck audio 
jewels of the wealthy. 

The Mod Squad, a unique hi-fi com- 
pany, offers a wide variety of unusual 
products and services. Co -owners 
Steve McCormack and Joyce Fleming 
might well be dubbed the "Duke and 
Duchess of Tweak." Their main activity 
is providing modifications to certain 
audio products, thus tweaking them for 
optimum performance (usually signifi- 
cantly superior to the original specifi- 
cations). Among their most successful 
modifications are those for the Quad 
303 and 405 amplifiers, Linn Ittok tone - 
arm, Spatial TVA -1 and Belles Re- 
search DMC preamps, and the Trans 
Audio/Oracle Delphi turntable. They 
also offer modification kits for such di- 
verse items as the Rogers LS3/5A 
loudspeaker, the Quad ESL 63 speak- 
er, and the Technics EPA -100 tone - 
arm. In addition, The Mod Squad man- 
ufactures the $2,000 Triplanar tonearm 
and $2,500 Phoenix preamp. 

Surely one of the most clever prod- 
ucts in their catalog is what they call 

MacMod Tiptoes. The Tiptoes are ma- 
chined cones of hardened aluminum 
available in two sizes, either Y2 inch or 
11/2 inches high. The smaller cones 
taper to moderately sharp tips and are 
placed under turntables, amps and 
preamps, while the larger cones taper 
to much sharper points and are placed 
beneath loudspeakers. In all cases, 
the tip of the cone faces down on what- 
ever surface is supporting the equip- 
ment. What these simple Tiptoes 
cones do is mass -couple the compo- 
nent to the surface beneath it. The 
pressure per square inch on the tiny 
tips is enormous, linking component to 
surface as solidly as if the component 
had far higher mass. 

The smaller Tiptoes afford more clar- 
ity and resolution to the sound from 
turntables and preamps/amps. How- 
ever, the large Tiptoes, placed under 
loudspeakers, offer a truly dramatic im- 
provement in sound quality. It is not a 

subtle effect, discernible only to gold- 
en ears, but something that is immedi- 
ately apparent to anyone with normal 
hearing. I would venture to say that 
most audiophiles have carpet on the 
floor of their listening rooms. With the 
usual rubber underpadding, the loud- 
speaker is sitting on a rather thick, 
semi -resilient, amorphous surface and 
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Earn up to a $25 rebate during the Shure 60th Anniversary cartridge 
and stylus sale. 

To receive your rebate on selected Shure phono cartridges and replacement 1 
styli, send: (1) your dated sales receipt (non -returnable), (2) the complete outer 

1 carton from your Shure cartridge or stylus. and (3) this completed request to: 

1 

Shure Rebate Offer-Dept. 63, 222 Hartrey Avenue, Evanston, Illinois 60204. 

Name 

1 
Address 

1 

1 

1 

i 1 

1 1 

City 

1 
Phone (Area Code) (Number) 
Offer valid only on purchase made between September 1,1984 and October 31. 1984. All equests must be postmarked by November 15.1984. 

I 
Limit of one rebate per household. and/or consumer regardless of number of Shure cartridges or styli purchased This is a consumer rebate 
offer only. Shure dealers. companies and employees of Shure and their advertising agencies, distributors and retailers are not eligible. This 
offer may not be used in conjunction with any other rebate from Shure. Shure is not responsible for late, los: or misdirected mail. Offer good 
only on purchases made in U.S A. Void where taxed or prohibited by law. Allow 6-8 weeks for delivery of check. 

1~I~ ~I~ REI NM 

Save up to $25 during the Shure 
60th Anniversary Rebate Sale. 

Buy a genuine Shure 
cartridge or replacement stylus 
between September 1 and October 
31,1984 and get a hefty cash 
rebate direct from our factory. Just 
supply the information requested 
below, mail it to Shure and earn 
up to a $25 rebate on a quality 
phono cartridge-up to 810 
on a stylus. 

A Shure cartridge is the 
best investment you can make to 
improve the sound of your 
system. And a Shure replacement 
stylus will reduce record wear, 
extending record life. Remember, 
with Shure, you're getting 60 
years of audio experience. Get 
all the details on this offer at a 
Shure dealer near you or write 
Shure Rebate Offer, 222 Hartrey 
Ave., Evanston, IL 60204. 

Save $10 to $25 on a quality Shure phono cartridge. 
Cartridge rebate Your rebate 

V15 Type V -MR 

V15 Type V -B 

$25 

$20 

NIL1-10IIE $15 

M1.120IIE 

N1110HE 

$15 

$10 

Save up to S10 on a genuine Shure replacement stylus. 
Stylus 
model 

Compatible with this 
Shure cartridge 

Your 
rebate 

VN5MR Upgrade for V15 Type V $10 

VN51-I E Replacement for V15 Type V $10 

VN45HE Replacement for V15 Type IV $ 5 

N9711E Upgrade for Á197E1) 
Replacement for M9711E 

$ 5 

N95H E Upgrade for M95E1) 
Replacement for M95HE 

$ 5 

N95E1) Replacement for M95ED $ 5 

N91E1) Upgrade for M91E 
Replacement for M91E1) 

$ 5 

State Zip 

LYou'll hear 111 ore from us. A 11/84 --------M------ 
Enter No. 53 on Reader Service Card 
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The large Tiptoes, placed 
under loudspeakers, offer a 
truly dramatic improvement 
in sound quality, not merely 
a subtle difference. 

is therefore not in contact with the floor 
itself. The very sharp tip of the larger 
Tiptoes, under the weight of the loud- 
speaker, pierces the rug and padding 
and couples it directly to the floor. 
(British audiophiles have been using 
mass floor coupling for some time, em- 
ploying various proprietary spikes. 
Some of these chaps even use special 
screws to fasten their speaker stands 
right through the carpeting into the 
floor!) 

The results using Tiptoes are really 
amazing. The mass coupling dis- 
perses the resonant energies of the 
loudspeaker enclosure and reduces 
boominess to a remarkable degree, as 
well as giving the sound significantly 
more clarity, better focus and imaging, 
and improved dynamics. The coupling 
is very effective on wood floors and 
quite dramatic on concrete floors. 

I am fortunate in having a concrete 
floor in my listening room. It is covered 
by a thick rug with padding. I first 
placed Tiptoes underneath Janis sub - 
woofers, using three of them in a tripod 
arrangement. The result was a cleaner 
bass, with more clarity and a singular 
lack of coloration. Then I placed a pair 
of B & W 801 F speakers on the Tiptoes 
and got very satisfactory improve- 
ments, on the same order as with the 
subwoofers. Finally, although it was a 
bit tricky, I managed to place Quad 
ESL 63s and their metal stands on Tip- 
toes. To add more weight to these fair- 
ly light loudspeakers, I placed two VPI 
magic bricks on the struts of each 
Quad stand. When these bricks arer t 

sopping up eddy currents, which they 
do quite effectively, they are handy ob- 
jects of concentrated mass. (By the 
way, wrapped in aluminum foil, they 
are great for compressing freshly 
baked country paté.) 

Incidentally, for the apprehensive, 
there are no visible marks or damage 
to the carpeting when the cones are 
removed. And perhaps best of all, 
these Tiptoes cost $5.00 each for the 
smaller size and $7.00 each for the 
larger size-quite likely representing 
the most significant improvement in 
sound quality that can be obtained for 
such a small expenditure. 

Having had such good results with 
the Tiptoes, I then tried The Mod 
Squad's modification kit for the Quad 
ESL 63. Everyone acknowledges that 

Peter and Ross Walker's Quad ESL 63 
is a very accurate loudspeaker, with 
superb sound qualities. However, 
there is always room for improvement. 
One point that many Quad owners find 
irksome is the use of spring -loaded 
input terminals. These will not permit 
the use of large -diameter, audiophile - 
type speaker wire. In The Mod Squad 
kit, good five -way binding posts are 
provided. Steve McCormack felt that 
the electrolytic input coupling capaci- 
tor of the Quad ESL 63 speakers could 
be profitably bypassed with high -quali- 
ty polypropylene capacitors. Thus, he 
provides three of the well-known Won- 
der Caps for each speaker. A solder- 
ing iron and a screwdriver are the only 
tools required to make this simple 
modification. 

The binding posts are easy to install, 
but the new capacitors may require a 
bit of reorienting of components to get 
them into the electronics chassis at the 
base of the speakers. The binding 
posts cost $10 and the capacitor kit 
$70 for both speakers. 

Is it worth the trouble? Definitely. 
Without in any way denigrating the 
Quad design, one must always keep in 
mind that commercial restraints often 
preclude incorporating costlier compo- 
nents. With The Mod Squad's binding 
posts, I was able to use the excellent 
Discrete Technology speaker wire. 
This and the superior capacitors did 
indeed provide a smoother, more 
transparent sound, with better focus 
and imaging and better resolution of 
detail and complex music textures. 
However, there is no technical justifica- 
tion whatever to explain why the Quads 
seemed more dynamic and seemed to 
play louder. All I can say is that there 
was more output before the protection 
circuit tripped. Perhaps it was the 
speaker wire? Whatever the case, this 
modification justifies its fairly modest 
cost by making a great speaker just 
that much better. 

The Mod Squad catalog features 
other interesting and useful items. You 
can get a copy by writing this compa- 
ny at 542 Coast Highway 101, Leuca- 
dia, Cal., 92024. 

So friends, you don't necessarily 
have to pop for that new $1,000 phono 
cartridge to upgrade your audio sys- 
tem. As is so often the case, it's the 
little things that count. 
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Speakers and Such 
Car -speaker design runs in waves. 

First, most speakers were flush - 
mounting types, designed to fit in 
round or oval holes sized like their 
cones. Then there was a trend toward 
plate speakers, with two or three 
round drivers on rectangular plates 
like the fronts of mini -box systems. 
Now, the emphasis is increasingly on 
separates, woofers and tweeters that 
mount side by side-essentially, plate 
speakers without the plates. 

ADS, Boston Acoustics, Canton, 
Nakamichi and Visonik all showed 
new separates at the Summer 
Consumer Electronics Show. Boston's 
741 and 751 intrigued me most, 
because their tweeters come with 
removable, surface -mount housings 
which are angled, so the highs can 
be aimed where they are needed. 
The 741, with 4 -inch woofer, is 
$169.95 per pair; the 751, with 5Y4 - 
inch woofer, is $219.95 per pair. 

ADS's new 315i system, which also 
has a tweeter which can be surface - 
or flush -mounted, is priced at $159.50 
each. Canton's Pullman separates 
apparently use the same drivers as 
the Pullman cross -the -deck surface - 
mount system, but fewer of them: Set 
200 ($275 per pair) uses one tweeter 
and one 43/8 -inch woofer per channel, 
while Set 300 ($375 per pair) adds a 
second woofer for each side. (The 
surface -mount version has two 

3 

MTX bass extender 

4 

JBL ERIG 
Graphite speakers 

IVAN BERGER 

MAKING WAVES 
woofers and two tweeters per 
channel.) Alphasonik's D-7200 ($235 
per pair) uses a 51/4 -inch woofer and 
surface -mounting tweeter. 

Nakamichi's SP -10 tweeter and 
SP -50 5Y8 -inch woofer are actually the 
drivers from their new SP -300 plate. 
In that version, the tweeter is mounted 
15° off vertical and can be rotated 
±45°. The crossover has two woofer 
cutoff frequencies, selectable to 
match the speaker's placement and 
the car's acoustics. 

The new emphasis on separates 
doesn't preclude introduction of new 
plate or single -hole speakers. EPI's 
new LS7OX plates are molded as 
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Canton Pullman Set 200 

single units, driver basket and all, 
allowing a 6 -inch woofer in a fairly 
compact (63/8 x 9% inch) space. The 
MP -46, from MTX, fits into an even 
smaller, 4 x 6 inch space, by using a 
31/2 -inch main driver candidly 
described as a midrange unit; it's 
designed to cross over at 200 Hz to a 
subwoofer. 

There were woofers aplenty, too. 
Nakamichi's first car woofer, the 
77/8 -inch SP -80, made its debut, as 
did Jensen's J2090, a 6 x 9 inch 
model. ADS rolled out its CS700, 
using a pair of 7Y2 -inch drivers, which 
replaces the CS400. It's rated at ±3 
dB from 30 to 125 Hz, and is priced 
at $259. Woofer boxes for pickups 
and hatchbacks were shown by MTX, 
while similar boxes with full -range 
systems were shown by Stillwater 
Designs. 

Boston 
Acoustics 751 

® 

4 

1."1"4. 

Infinity A32 (left) and A462 
(right) replacement speakers 

II .// , ; 
Perhaps the most newsworthy 

speakers, though, were in the 
venerable, single -hole, flush -mount 
format: Jensen's P/EQ models. As 
their names imply, these speakers 
have built-in equalization-passive 
networks which cut the midrange 
down to match the speaker's bass 
ability. A switch behind the speaker 
selects flat, -3 dB (for use in pickups 
and other vehicles with many 
reflective surfaces) or -6 dB (to 
leave some headroom for boost in 
systems with external equalizers). 

Jensen also has a new, 
unequalized, US series, with nifty - 
looking, molded -in grilles. This line 
includes three flush -mount units (41/2 - 
and 5Y4 -inch coaxes plus a 51/4 -inch 
Triax) and a surface -mount version of 
the small coaxial. 

JBL's new ER/G Graphite series of 
one-holers are so named for their 
graphite -reinforced, high -temperature 
plastic baskets. The frames are 
acoustically dead, magnetically inert 
and electrically non -conducting, while 
costing less than JBL's traditional 
cast -aluminum frames. The speakers 
themselves are "Co-Motional"-that 
is, their piezo tweeters are mounted 
on the woofer cones. This avoids any 
possibility of sound obstruction or 
diffraction from the back of the 
tweeter or an overhanging tweeter 
bridge, eliminates the dirt -sealing 
problems of pole -mounted tweeters, 
and improves phase coherency by 
bringing the high- and low -frequency 
sources closer together. The thought 
of Doppler distortion did pass through 
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Despite the new wave of 9. 
speaker plates and . 
separates, the most 
newsworthy speakers may Nor 
be of the good, old 
hole- mount type. 

Nakamichi SP -80 
subwooters 

r.. 

EPI LS7OX 

V 

kglith"- Jensen US630 

AR LMFC 5.25 
woofer/midrange driver 

triaxial 

Jensen J2090 woofer 

Nakamichi SP -10 tweeters 

.0 

Nakamichi SP -300 

my mind when I first heard of this, but 
I heard no sign of it from the 
speakérs themselves. 

In other single -hole news: Infinity 
has small models to replace the 
3Y2 -inch and 4 x 6 inch speakers 
factory -installed in many cars; Altec 
Lansing has thin -mount speakers 
requiring only 15/16 inch of mounting 
depth; AR has expanded its in -car 
line to a total of nine models 
(including an 8 -inch subwoofer), and 
Sherwood has announced its first 
three car speakers. 

So far, I've not seen any British car 
speakers, save the mobile versions of 
the B & W LM1 Leisure Monitors. But 
KEF's latest home speaker, the 104.2, 
operates on a principle apparently 

much like that of Linear Power's Bass 
Vent subwoofer, with two bass drivers 
firing at each other into a plenum 
chamber from whose side the sound 
emerges. 

In electronics, both Nakamichi and 
ADS offered electronic crossovers 
whose high-pass and low-pass 
frequencies could be independently 
adjusted. Nakamichi's EC -200H has 
five, switch -selectable crossover 
frequencies, from 1.8 to 6 kHz, for 
triamp systems. ADS's AX -2 (which is 
also supplied with their CS -700 
subwoofer) uses plug-in frequency 
networks, built up on DIP headers 
which plug into IC sockets. The AX -2 
comes with networks for 125 Hz, plus 
a spare header, resistors, and data 

for building others and adjusting 
filter Q (sharpness), too. 

The Calisto crossover ($150) from 
Hifonics has separate frequency 
adjustments for left and right 
channels-not for systems whose left 
and right speakers differ, but to avoid 
the expense of closely tracking, four - 
gang controls and to allow use as a 
monophonic, three-way crossover. 
Filter frequencies can be set 
anywhere from 70 Hz to 7 kHz. 

In equalizers, Blaupunkt showed a 

dual nine -band unit, the BEQ F/R 
($179.95) for independent front and 
rear equalization-sensible, since 
speakers and their environments 
differ so much. Blaupunkt's BEQ MS 
($99.95) is a five -band unit built on 
two chassis to keep its control unit 
small for easy placement. 

JVC's amplified, seven -band 
KS -EÁ55 ($179.95) includes a 
Biphonic processor to enhance stereo 
separation. Parasound now has a 
pushbutton -controlled, nine -band 
model, the 300EQP ($139.95) with 
LED indicators. 

In amps, the most powerful stereo 
model now available is the Hifonics 
Zeus, at 200 watts per side. Rockford 
Fosgate's most powerful is now the 
Power 650 (125 x 4 watts, 
bridgeable to 325 watts in stereo), 
and it incorporates a crossover 
($1,060). Nakamichi's new PA -400M 
is a subwoofer amp, summing its left - 
and right -channel inputs into one 
monophonic output rated at 
140 watts into 4 ohms and 220 watts 
into 2 ohms. 

Linear Power has revamped most 
of its line: The new "02" models have 
faster slew rates and either more 
power, less THD, or both than the 
"01" models they replace. The 
remaining "01" models have new, 
low -profile, cooler -running 
wraparound heat -sinks like those on 
the 02s. The 02 models and the 
cooler 01s have the same prices as 
their predecessors. 

Fuji has now put Type II tape into 
the cassette shell they introduced last 
year with automotive use in mind. Like 
the original GT-I, the new GT-II has a 
heat -resistant shell, ribbed for easier 
grip. Side A and Side B are made 
easier to tell apart, both by touch (the 
Side -A indicator is concave, Side -B 
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convex) and by a quick glance (the 
label is at the right of the Side A and 
the left of Side B). A large tape 
window makes it easier to check 
which side is ready to play before 
loading. 

Sparkomatic has a new accessory 
line, including flat, 12 -gauge speaker 
cables. Monster Cable has expanded 
its Hotwires line, adding Hotwires 2 

(at 402/foot, a lower -cost, thinner - 
gauge version of Hotwires 1), 
Hotwires 2+2 (two pair of Hotwires 2, 
zip -corded together, for ease in 
running wires to the two speakers in 
the rear, 900/foot), and Interlink 4 +4 
($2.75/foot), which combines two 
Interlink 4 multi -gauge interconnect 
cables with a 12-V power line for use 
in biamped systems. 

Trouble in Saab City 
I've just had fresh proof of two rules 

I'd known already: More than one 
cause can produce the same effect, 
especially in complex systems, and, if 

a tape gives you troubles anywhere 
else, don't stick it in the slot of your 
car stereo-if it gives you trouble 
there, it may be hard to get out. 

I didn't do that on purpose. I just 
pulled a tape from my jacket pocket 
and forgot it was the one that had 
played with lots of wow and flutter on 
my Walkman. The tape went in the 
Alpine's slot but didn't sink out of 
sight, as usual. The system just 
stopped, with the tape tantalizingly 
visible, but out of reach. 

On my way to work, I stopped by 
Wally's Tape City, on 47th St., to have 
the tape removed. Harold Wally 
looked in the slot with a flashlight, 
tested the player's grip on the tape, 
then gently withdrew it with 
needlenose pliers. 

Only, the Alpine still wouldn't go on. 
I tried pushing the tuner -on switch, 
with no result (I didn't dare stick 
another tape in till I saw some sign of 
life). Harold looked in the slot again, 
and said the automatic tape/tuner 
selector looked okay, so it was 
probably a blown fuse. I found it, and 
replaced it ... and still nothing. 

The next weekend, I took the car 
out to troubleshoot and fix the 
problem ... and the system came on 
as soon as the ignition did. It had 
fixed itself-only, now, I couldn't turn 
the tuner off! 

Another problem gave the clue- 
turning down the volume turned the 
bass and treble down as well. The 

volume knob shaft had gotten bent 
somehow. Straightening it out with my 
fingers also fixed the tuner switch, 
which uses the same shaft. 

And the tape that started the whole 
chain? It wasn't properly welded shut, 
as you can see from the picture. 

With complex systems like the one 
in my Super -Sound Saab 
("Roadsigns," July and August '83 
and March '84), bliss is great but 
sometimes fleeting. Not long after the 
original problem had been solved, the 
car needed another dose of 
diagnostics. 

This time, its main amplifier (the 
Rockford Power 6 that drives the 
under -dash tweeters and midranges) 
started cutting out as soon as I turned 
the volume up beyond a whisper. 
Once out of the car, though, the amp 
performed okay: "Must be the 
speaker wires or a rubbing voice - 
coil," Rockford told me on the phone. 

That rang a bell. A while before the 
amp began to cut out, I noticed an 
occasional tinkle from the left speaker 
housing when I played the system 
loud. I thought it was a loose part 
somewhere-but New England Radio, 
who'd done the original installation, 
suggested that it was a rubbing 
voice -coil. 

I turned the system on with the 
balance control swung all the way 
right; the amp played just fine. Then I 

turned the control to the left and 
found the midrange wasn't working 
and the tweeter was cutting out as 
soon as things got loud. With the 
midrange driver disconnected, the 
amp stopped cutting out. A new 
driver fixed the system up just fine. 

The tape that caused the trouble 
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YOU CAN SEE AND HEAR 
When you're this good, you put your warranties 

where your mouth is. That's why, overall, 
Hitachi probably has the finest limited warranty 

protection ever offered in home electronics 
products. Products ttat perform so well, you 
may never get a charce to see how good our 

warranties really are. 

HITACHI 
A World Leader in Technology 

NEW COMPACT DIGITAL AUDIO DISC PLAYER 
Hitachi leads the way in compact disc performance with Laser 
Life, a two-year limited warranty twice as long as the competition. 
Introducing the DA -600. Three spot laser pick-up servo system; 
wireless remote control that reads, selects, repeats, 
skips and scans; memory programming for up to 
15 selections; slim -line, front load design. 

NEW 5 + 2 HEAD HI-FI VCR 
With Adjustomatic, a limited warranty superior to indus- 

try standards, the exceptional VT -89A VCR from 
Hitachi has brought hi-fi technology to video sound. 
Sound finer than any turntable or conventional tape 

deck...far superior to ordinary VCRs, it's sound you have 
to see to believe. Five video heads, two audio heads, 

cable ready, with a computer brain that guides you 
through every program function. Each step is displayed 

on your TV screen. 
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NEW SIGNAL TRACKER COMPONENT TV 

Backed by Hitachis inconparable 10/2/1 limited war- 
ranty, this state-of-the-art 2J" diagonal flat square tube 

receiver/monitor integrates all your home entertain - 
o ment functions. VCR, VideoDisc Player, stereo system, 

video games, home computer and total TV reception. 
Enjoy more on -screen picture and less distolion. 

And only Hitachi has Signal Tracker control, our most 
advanced color control system ever. With the handy 

wireless remote control and wood cabinetry you get ease 
of operation, great sound and quality good looks. 

Simulated TV picture. 
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By Leonard Feldman 
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With th3 advent of stereo si- 
nulcasts, stereo on prere- 
cordad videocassettes 
and now stereo -V broad- 

castinc. the mars of both Beta and 
VHS y deo.:asse.te recorders (VCRs) 
have fnalw tuned their attention to 
sound cl,aÉtv. 

The frs_ breakthrough in this area 
came lion 3or, who announced a 
true, hi_t} calit - stereo recording sys- 
tem, vnich they called Beta Hi -Fi. 
Compare_.nith he audio performance 
specifica'ixs fa the conventional au- 
dio trac<s of a \.CR, the capabilities of 
Beta H -Fi seemed almost too good to 
be true C aimed dynamic _ange for 
Beta Ii -H was 3J dB, as opposed to 
the sig-va t) -noise ratio of 40 dB or so 
commcn17 achieved" with conventional 
audio rac=ni ngcn home videotape re- 

corders. Distortion had been cut by a 
facbr of 10-from around 3% to 0.3%! 
Frequency response, normally no bet- 
ter than from about 50 Hz to 10 kHz at 
best (and at the higher Beta II speed, 
at that) was now flat from 20 Hz to 20 
kHz. Wow and flutter, perhaps the 
most annoying defeat in conventionally 
recorded audio on VCRs, was reduced 
from as much as 0.4% or more to a 
negligible 0.005% or less! Basking in 
the glory of their achievement, the Beta 
pecple corfidently predicted that the 
VHS camp (whose share of the explod- 
ing VCR market far exceeded Beta's) 
would not be able to duplicate this 
audio feat without degrading picture 
quality. 

But, like the proverbial bumblebee 
who flies because he doesn't know it's 
technically impossible, the engineers 
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Nis Hi -Fi 

at JVC have created thei own hi-fi au-. 
dio system fcl VHS -format VCRs. Hav- 
ing listened to the new system and 
watchers the video pictures accompa- 
nying i:s sound, I can attest the- VHS 
Hi -Fi not only works magni'icently, but 
does rot noiceably degrade picture 
quality in any way. 

In the past several months, many 
VHS li:ensees have begun to sell 
VCRs with the new VHS Hi -Fi stereo 
capabi ity. As these machines became 
available, I began to hear rumors that 
there were, some problems with the 
VHS Hi -Fs system. There was talk of 
incompatibility; stories about some 
prerecorded videocassettes not play- 
ing properly on some VHS Hi -Fi ma- 
chines. Some VHS supporters insisted 
that thesé rumors had been started by 
supporters of the Beta format. Others 
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VHS HI-FI 

SURFACE LAYER: 
RECORDED VIDEO 

VIDEO SIGNAL 

AUDIO SIGNAL 

DEEP LAYER: \ TAPE MAGNETIC MEDIUM 
RECORDED AUDIO 

TAPE BASE 

Fig. 1-In Depth Multiplex recording, separate heads lay down the 
FM audio signals first, followed by the video. 
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Fig. 2-Frequency spectra of conventional (top) and VHS Hi -Fi recording. 
Note overlap of video and Hi -Fi audio tracks, requiring Depth Multiplex 
technique. 

insisted that the problems were real 
and that they did, indeed, exist. Still 
others said that the problems were not 
in the VHS Hi -Fi system itself, but rath- 
er with duplicators grown careless in 
their haste to fill a need for prerecord- 
ed cassettes incorporating the new 
and better sound. 

In the face of all this talk, the Editor 
of Audio Magazine and I decided to 
measure the audio quality of a few of 
the first VHS Hi -Fi machines. We tested 
five VHS Hi -Fi VCRs, from JVC, Jen- 
sen, Panasonic, RCA and Sharp. Then, 
to provide some frame of reference, I 

also measured one VHS model with 
conventional, longitudinal -track stereo 
sound, from GE. That unit was 
equipped with Dolby noise reduction, 
and all of the audio measurements 
were made with the Dolby circuits -on. 

Before I tell you about the tests and 
their results, it might be useful to out- 
line the principles behind VHS Hi -Fi 
and, for that matter, the operation of 
conventional audio recordings on vi- 
deocassette tape. Before the advent of 
Beta Hi -Fi or VHS Hi -Fi, the audio track 
(or tracks, in the case of stereo) on 
home videotape was a mere 1 mm 
wide and ran along an outside edge of 
the tape. Longitudinal linear tape 
speed in VHS machines is only 1.31 
inches per second at the fastest (SP) 
speed. Beta machines run even slow- 
er, around 0.8 inch per second at their 
fastest (Beta II) speed. Audio cassette 
decks, by contrast, run at 1.875 inches 
per second and have tracks just about 
twice as wide as the longitudinal audio 
tracks on a VCR. All this should help 
explain why audio performance using 
a VCR's conventional soundtracks is 
as poor as it is. 

Like Beta Hi -Fi (Audio, May 1983) 
VHS Hi -Fi records audio as frequency 
modulations on two r.f. carriers (one 
per stereo channel). But the Beta sys- 
tem mixes these FM signals in with the 
video signals recorded and played by 
the regular video heads. By contrast, 
VHS Hi -Fi, because of a different fre- 
quency spectrum (the reason Beta en- 
gineers doubted VHS Hi -Fi was possi- 
ble), must use an extra pair of audio 
heads to record these signals. These 
heads are not stationary, like the con- 
ventional -track audio heads, but are 
mounted on the same rotating drum as 
the video heads. Thus, for a VCR hav- 
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VHS HI-FI 

ing four video heads, the total number 
of heads on the drum would be six. 

The audio signals are recorded by a 
process which JVC calls "Depth Multi- 
plex." First, the two audio -channel sig- 
nal carriers (whose frequencies are 1.3 
MHz and 1.7 MHz) are recorded deep- 
ly into the tape's magnetic coating. 
Then the video signal, consisting of the 
luminance signal and the down -con- 
verted chrominance signal, is record- 
ed on top of the audio signal in a shal- 
lower layer, as illustrated in Fig. 1. The 
video signal spectrum is identical to 
that of the regular VHS recording sys- 
tem, with the FM luminance (bright- 
ness) signal having a deviation or FM 
spread of from 3.4 to 4.4 MHz and the 
chrominance (color) signal modulated 
on a carrier having its center frequency 
at 629 kHz. During playback, the FM 
audio signals in the deep layer of the 
tape are read through the higher -fre- 
quency video information recorded on 
the surface layer. 

Frequency distribution for the chro- 
minance and luminance signals in a 
conventional VHS recorder is illustrat- 
ed in the upper diagram of Fig. 2. In 
the lower diagram, the frequency allo- 
cation for the extra two audio signals is 
depicted separately, and it is clear that 
the video output -signal frequency 
spectrum remains exactly the same as 
it was in a conventional VHS VCR. As a 

result, video recordings remain per- 
fectly compatible between VHS Hi -Fi 
and conventional VHS machines. Fur- 
thermore, the fixed audio head is re- 

/ Fig. 3 -Frequency response at -10 dB indicated recording level. 
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TABLE I AUDIO PERFORMANCE -MEASURED 

GE JVC Jensen RCA 
Specification 1VCR5014X* HR -D725 AVS-6200 VKT-650 

Panasonic 
PV -1730 

Sharp 
VC -489U 

Freq. Resp., ±3 dB 47 Hz -11.5 kHz 20 Hz -20 kHz 20 Hz -20 kHz 
S/N, re: "0 dB" 59.5 dB " 69.3 dB 68.3 dB 
Dynamic Range 60.0 dB 84.3 dB 83.3 dB 
2nd HD, 0 dB 0.25% 0.07% 0.05% 
3rd HD, 0 dB 0.99% 0.02% 0.02% 
Separation, 1 kHz 64.7 dB 53.7 dB 53.7 dB 
Wow and Flutter 0.39% 0.004% 0.008% 
Simulcast Yes Yes Yes 
Audio -Only Able Yes Yes Yes 

'Conventional audio, " With Dolby, "' Arbitrary 0 -dB reference point (see text). 

20 Hz -25 kHz 
75.3 dB "' 
81.3 dB 
0.07% 
0.02% 
66.4 dB 
0.003% 
Yes 
Yes 

24 Hz -18 kHz 
65.8 dB 
76.3 dB 
0.21% 
0.05% 
61.1 dB 
0.1% 
Yes 
Yes 

45 Hz -21 kHz 
75.7 dB 
86.7 dB 
0.28% 
0.07% 
70.1 dB 
0.003% 
Yes 
Yes 

/ 
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GI 

VI' 

Fig. 4-Signal-to-noise ratio, re: 0 -dB indicated recording level. (GE unit 
weighted, all others unweighted.) 
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Despite predictions 
that VHS could not 
match the Beta Hi -Fi 

system, the VHS Hi -Fi 

decks I tested for this 
report performed 
magnificently. 

tained in the new VHS Hi -Fi setup so 
that older tapes can be played on any 
of the new VHS Hi -Fi machines. Con- 
versely, recordings made on a VHS Hi - 
Fi VCR will include an audio track re- 
corded by this extra stationary head so 
that audio (either mono, or stereophon- 
ic if a split, stationary head is used) is 

available if the tape is played on a 
conventional VHS deck. 

The presence of the third, stationary 
audio head lends itself to other appli- 
cations. For example, in future prere- 
corded tapes of foreign -language mo- 
tion pictures, the pair of VHS Hi -Fi 
heads on the spinning drum might be 
used to record the original motion -pic- 
ture soundtracks in stereo, while the 
"low -fi" stationary head could be used 
to dub mono or stereo audio tracks in 

the local language of the country in 
which the tape is distributed. 

In VHS Hi -Fi, the video heads have 
azimuth angles of +6° and -6°, while 
the angles of tilt for the extra pair of 
audio heads are +30° and -30°. Be- 
cause of this difference, crosstalk- 
between audio and video signals and 
between audio signals on adjacent 
tracks-is effectively suppressed. 

The technical specifications for VHS 
Hi -Fi read very much like those previ- 
ously announced for Beta Hi -Fi. Fre- 
quency response is flat from 20 Hz to 
20 kHz. Dynamic range is better than 
80 dB. Harmonic distortion is less than 
0.3%. Wow and flutter is a negligible 
0.005% or less, and channel separa- 
tion is greater than 60 dB. Frequency 
modulation improves the dynamic 
range of the audio signals, to greater 
than 60 dB. To further expand this 
range to the claimed 80 dB, VHS Hi -Fi 
uses a noise -reduction system which, 
in JVC's words, "is the most suitable 
for FM recording and playback." Spe- 
cific details concerning this extra 
noise -reduction system have not been 
disclosed. 

Tests of the Six VHS VCRs 
The six VHS machines tested for this 

comparison report were full -featured 
models from GE (not a VHS Hi -Fi), 
JVC, Jensen, RCA, Panasonic, and 
Sharp. It is no secret that most of the 
VHS VCRs manufactured in the world 
are made by a few Japan -based com- 
panies. While that is certainly true, 
it is not necessarily true that all 
of the machines made by a single 
company for other companies are 
identical. When a company buys a 
VCR from a manufacturer and puts 
its own name on it, that company 
may well have the OEM (original equip- 
ment manufacturer) firm customize 
the machine with features that the 
purchasing company feels will make 
the VCR more salable. Some compa- 
nies who want to maintain higher levels 
of quality and lower return rates pay 
their suppliers more for tighter inspec- 
tion and quality control during pro- 
duction. I would also like to point 
out that of the six VCRs I tested, I 

was careful to select machines that 
come from at least three different 
prime manufacturers. 

As for the lab tests themselves, us - 
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ing my Sound Technology 1500A au- 
dio tester, I treated each machine as 
though it were a high -quality audio 
tape recorder. I ignored video capabil- 
ities entirely, other than to make certain 
that the VHS Hi -Fi audio recordings did 
not in any way interfere with picture 
playback on a video screen. I mea- 
sured frequency response at nominal 
-20 dB level, as indicated on each 
machine's own level meters (Figs. 3A 
through 3F). I measured unweighted 
signal-to-noise ratios, relative to each 
machine's indicated 0 -dB recording 
level (Figs. 4A through 4F). Then I 

measured third -order harmonic distor- 
tion versus recording level, up to + 10 
dB. In Figs. 5A through 5F, the dotted - 
line cursor has been set at 0 dB to 
measure third -order distortion at that 
point. In Figs. 6B through 6F, the cur- 
sor has been set at the signal level 
where overload (3% distortion) occurs. 
(There is no Fig. 6A, as automatic level 
control keeps the GE's signal level 
from reaching the 3% -distortion point.) 
In order to reach this high distortion 
level, it was necessary to raise the "0 - 
dB" reference on the graphs by 10 dB 
for all but the RCA unit; the double 
vertical bar which normally marks 0 dB 
therefore marks + 10 dB on these 
graphs. My figures for dynamic range 
(Table I) are the sum of these head- 
room figures and my previously ob- 
tained S/N measurements. 

I also measured second -order dis- 
tortion (Figs. 7A through 7F) since I 

found that this type of distortion was 
generally higher for VHS Hi -Fi ma- 
chines than was third -order distortion. 
The cursor in Figs. 7A through 7F has 
been set to 0 dB to show distortion at 
that level. Wow and flutter was also 
measured and plotted (Figs. 8A 
through 8F), as was channel separa- 
tion for each of the machines (Figs. 9A 
through 9F). For ease in comparing the 
machines, results of all these measure- 
ments for all six VCRs are summarized 
in Table I. 

The need for a better audio system 
than that available from conventional, 
longitudinal audio tracks of a VCR is 
clearly apparent when you examine 
the results obtained for the General 
Electric model. This unit does quite 
well as far as signal-to-noise ratio is 
concerned, thanks to Dolby noise re- 
duction, but its frequency response 

(measured at the fastest, SP, speed) 
leaves much (about an octave) to be 
desired, as does its distortion level 
and, pernaps worst of all, its high level 
of wow and flutter. Notice, too, that 
dynamic range and signal-to-noise ra- 
tio are about equal, indicating little or 
no headroom above the 0 -dB record 
level. In this case, an automatic level - 
control circuit acts as a sort of "limiter" 
to prevent the system from going 
deeper into tape saturation. 

In terms of signal-to-noise ratio, even 
the poorest performing VHS Hi -Fi unit 
offered results about 6 dB better than 
did the non -Hi -Fi unit with Dolby. And 
as for dynamic range (which is really 
what counts here), improvement 
ranged from 16 dB to 26 dB for the five 

The need for a VHS 

Hi -Fi system is clearly 
apparent when you 
compare performance 
of video decks with 
Hi -Fi and those with 
conventional audio. 

/ 
r 

Fig. 5-Third-order distortion vs. indicated recording level, with cursor 
marking 0 -dB point. (Note shifting scales.) 
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Fig. 6-Third-order distortion vs. indicated recording level at approximate 
3% -distortion point (effective headroom limit). Note that double bar 
indicates +10 rather than 0 dB here, except for the RCA unit. Figures 
given for each model are headroom limits, to nearest full dB: (A) GE (not 
shown, see text); (B) JVC, +15 dB; (C) Jensen, + 15 dB; (D) RCA (note 
0 -dB point), +6 dB; (E) Panasonic, +9 dB; (F) Sharp, +11 dB. 

ALC circuit prevents 
overload. Headroom 

was therefore not 
measurable for GE unit. 
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VHS Hi -Fi is not 
perfect. With the gain 
turned up, you can 
just hear residual 
noise, and the 
companding NR can 
be fooled into slight 
breathing. 

VHS Hi -Fi units compared with the non - 
Hi -Fi model. 

While separation was more than ad- 
equate for all machines (including the 
GE model), wow and flutter of the non - 
Hi -Fi unit was intolerably high-nearly 
four times as high as that of the poor- 
est Hi -Fi VCR and more than 100 times 
as high as the 0.003% measured for 
the best of the Hi -Fi units. As for fre- 
quency response of the Hi -Fi units 
measured, all of the results were flat 
within 3 dB from 20 Hz to better than 
20 kHz, with the exception of the Pana- 
sonic unit. Its -3 dB cutoff point oc- 
curred at 18 kHz. 

Listening and Compatibility Tests 
I made several musical recordings 

using all five of the VHS Hi -Fi machines 

and was able to play all of them back 
with complete compatibility on four of 
the five machines. The RCA unit gave 
me some problems with some tapes, 
while it tracked others perfectly. I also 
played a couple of prerecorded VHS 
Hi -Fi tapes and the same results were 
obtained. Again, the RCA had some 
difficulty, which I can only attribute to 
alignment problems. This unit did play 
back recordings made on it perfectly, 
however. The remaining four VHS Hi -Fi 
units showed no preference for their 
own tapes over those made on other 
machines, playing all of the tapes back 
with equally high fidelity, low wow and 
flutter and almost imperceptible back- 
ground noise levels. The easiest way to 
convince yourself of the benefits of 
VHS Hi -Fi is to simply switch back and 
forth between the conventionally re- 
corded (longitudinal) audio tracks and 
the FM (VHS Hi -Fi) tracks on any VHS 
Hi -Fi machine. I couldn't help thinking 
that perhaps the inventors of VHS Hi -Fi 
had two purposes in incorporating the 
stationary audio head and longitudinal 
tracks on these new machines. The 
first, of course, was for compatibility. 
The second may well have been to 
show prospective purchasers just how 
great an improvement VHS Hi -Fi offers 
over the conventional low -fi audio 
tracks of ordinary VCRs. 

Six Audio Channels- 
If You Want Them 

While I was testing and evaluating 
these VHS Hi -Fi units, Audio Associate 
Editor Bert Whyte pointed out some- 
thing that had not immediately oc- 
curred to me. With a VHS Hi -Fi unit, it is 
possible to record six completely inde- 
pendent audio channels on videotape. 
Here's how. First, you hook a PCM pro- 
cessor up to a VHS Hi -Fi VCR's video 
input and output, while feeding two au- 
dio channels to the input of the PCM 
processor. Then you feed another pair 
of audio channels to the two hi-fi audio 
inputs of the VHS Hi -Fi VCR. Finally, 
after you make your recording, you can 
wind back the tape and do an audio 
overdub onto the deck's conventional 
longitudinal audio tracks. The reason 
this works, of course, is because the 
PCM processor's signal looks, for all 
the world, like a video signal. Since 
any "video" signal can be superim- 
posed on the VHS Hi -Fi audio tracks, 
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they can be recorded along with the 
digital audio. Finally, the other two 
tracks go where the audio always 
went-on the low -fi longitudinal audio 
tracks. Just think about the possibilities 
with this six -track arrangement. It's fan- 
tastic-and it works. I tried it as soon 
as I finished my telephone conversa- 
tion with Bert! 

Video Features 
While it was not the purpose of my 

tests to evaluate video performance as 
such, I did feel that it would be useful 
to discuss some of the more usual vid- 
eo -related features of each machine so 
that you can compare them. These fea- 
tures, and their availability on each ma- 
chine, are summarized in Table II. In 
case you are not familiar with some of 
them, here's a brief explanation. 

Number of programmable events re- 
fers to the number of recording events 
that can be prescheduled on the ma- 
chine. One of the chief virtues of a VCR 
is its ability to "time -shift," allowing you 
to record programs while you are away 
or otherwise engaged. The number "8" 
in Table II, for example, means that 
you can set up the machine to record 
eight separate events for specific peri- 
ods of time, providing the tape doesn't 
run out. 

Programmable period refers td the 
number of days in advance that the 
programming can be scheduled. 
Some machines allow you to program 
over only the ensuing 24 -hour period, 
some for a week in advance, some for 
two or three weeks, and, believe it or 
not, the RCA VCR I tested lets you 
program for unattended recording one 
full year ahead (for those who take very 
long vacations, I suppose). 

Slow motion is one of the special 
effects possible on many late -model 
machines, along with still -frame or 
freeze-frame viewing. It allows you to 
play back pictures at slower than nor- 
mal speeds (or frame by frame) for 
close examination of picture content, 
particularly fast -action sequences. 
Viewable speed search, on the other 
hand, allows you to shuttle forward or 
backward at rapid speeds while simul- 
taneously viewing the picture on the 
screen. It is analogous to cue -and -re- 
view features found on many audio 
cassette decks. In most cases, audio 
is muted during fast video search. 

Total TV channels refers to the total 
number that can be accessed by the 
TV tuner built into the VCR. Even 
though a VCR may boast over 100 
channels (regular TV channels plus 
cable channels), this doesn't mean 
that all those channels are accessible 
from the front panel. Usually, the panel 
has 14 or 16 channel -select buttons, 
each of which can be programmed to 
tune one of the channels available in 
your viewing area. If a full -function re- 
mote control is supplied with the unit, 
however, it may incorporate a 10 -key 
numeric keypad which would allow you 
to access any channel number elec- 
tronically. 

Instant record allows you to quickly 
get into the record mode by touching a 

The ability to record 
up to eight hours of 
high-fidelity program 
material on a single 
length of tape is 
certainly a plus. 

Fig. 7-Second-order distortion vs. indicated recording level, with cursor 
marking 0 -dB point. (Note shifting scales.) 
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Fig. 8-Wow-and-flutter analysis. (Note shifting scales.) 
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You can even have 
six audio channels: 
Two Hi -Fi, two PCM 

(with an adaptor), and 
two more, dubbed 
in later on the 
conventional tracks! 

single pushbutton. Recording then 
proceeds for 30 minutes, or for several 
30 -minute increments if you touch that 
switch more than once. The feature is 
useful if you are watching a TV pro- 
gram and suddenly decide that you'd 
like to preserve it on tape. You don't 
have to go through the lengthy conven- 
tional programming procedure, but 
can punch in the "instant record" but- 
ton and then walk away from the set, 
confident that the machine will turn it- 
self off after the specified number of 
30 -minute increments. 

Most Beta VCRs offer Beta II and 
Beta III speeds. Many will play back 
videotapes made in the now -antiquat- 
ed Beta I speed. VHS utilizes three 
recognized tape speeds: SP (Standard 
Play), LP (Long Play), and EP (Extra 

Play). A T-120 cassette tape will record 
or play for two hours at the SP speed, 
four hours at the LP speed and six 
hours at the EP speed. T-160 tapes are 
also available and will provide up to 
eight hours of recording in the SP 
speed. Since VHS Hi -Fi audio perfor- 
mance is essentially the same at all 
operating speeds, you can record up 
to eight hours of high -quality stereo 
sound on a single videocassette using 
this new technique. That's more than 
you can record on a single tape in any 
cassette deck or, for that matter, on 
any open -reel machine operating at 
speeds of 7Y2 or 15 ips! 

Auto tape rewind, program cueing, 
and memory rewind should all be fa- 
miliar to audio enthusiasts, since they 
are completely analogous to features 
found on many audio cassette record- 
ers. Auto tape rewind rewinds the tape 
at end of play. Program cueing allows 
you to access the start of the next 
program on the tape. Memory rewind 
causes the tape to be rewound to the 
0000 point on the tape counter. 

Video insert is really possible on all 
VCRs. It simply means being able to 
record new video scenes over old 
ones. Where it is listed as a special 
feature, however, the manufacturer 
has incorporated video insert in such a 
way as to eliminate the "noise bars" 
that usually accompany such video 
overdubbing. However, video in- 
serts will erase the Hi -Fi audio 
track, and overdubbing Hi -Fi sound 
will erase the video, since both 
are essentially part of the same com- 
posite video signal. You can still use 
the conventional audio tracks after 
-a video insert, and some decks let 
you overdub those tracks. Of course, 
you can always re-record everything 
at once. 

Conclusions 
Lest you think that VHS Hi -Fi is going 

to offer competition to digital tape re- 
cording, let me say that the audio re- 
production that I heard using VHS Hi -Fl 
tapes (those I made and those that 
were prerecorded) is not "perfect." 
During very quiet passages of music, 
with my volume control set at the rather 
high level I prefer, you can still hear 
just a bit of residual noise. Then, too, 
remember that the VHS Hi -Fi system 
uses a special type of companding to 
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Reach a new high 
in stereo recording 

QWhy do I need Hi -Fi video 
tape? 

AThe critical demands of today's 
sophisticated and complex Hi - 

Fi VCRs require a video tape of equal 
sophistication. This video tape must 
be virtually free from dropouts and 
jitters, have unsurpassed part cle 
density. and deliver unpa-allelad 
uniformity and stability in picture and 
sound quality. Additionally. the cas- 
sette transport mechanism must be 
unerringly precise to inst.re proper 
transferring of the Hi -Fi audio. video. 
and control signals. 

QWhy has TDK developed 
such a tape? 

AAs the world leader anc inno- 
vator in home video tape. we 

knew it was our responsibility to de- 
velop the highest quality VHS and 
Beta video cassettes that would be 
completely compatible with any Hi -Fi 
VCRs. Just as we developed a video 
tape that made six -hour VCRs a real- 
ity. And with almost 50 years of 
magnetic media technology behind 
us. we knew that we could develop a 
TDK Hi -Fi video tape that would 

deliver the kind of high -quality 
performance that has become 
synonymous with our name. 

QHow is TDK Hi -Fi Video Tape 
able to deliver such a critical 
performance? 

AFor a tape to deliver excellent 
audio/video reproduction, it 

must have-among other factors- 
excellent signal-to-noise ratios in both 
chrominance and luminance. TDK 
has accomplished this by developing 
new super -refined, Super Avilyn 
magnetic particles that are thinner, 
shorter and more uniform than any 
others currently available. This allows 
them to be packed more densely for 
improved audio/video performance. 

QCan you be more specific? 

AOur technical specifications 
show the benefits: Video S/N 

+ 4.5dB, chroma + 5dB. audio fre- 
quency response + 2dB. and sen- 
sitivity + 1dB. compared to our 
Standard Reference tape. All of this 
adds up to crystal clear, life -like color 
reproduction. And with an audio fre- 
quency response of 20-20.000 Hz, 
plus total harmonic distortion of un- 
der 0.3% at 7 kHz, you've got to see 
and hear TDK Hi -Fi on your new Hi -Fi 
VCR to believe it. 

0 What else should I know? 

AIn adc lion, TDK developed a 
new high density/durability 

binder system which facilitates opti- 
mum particle dispersion and delivers 
the lowest dropout -rate in its class. 
Our ultra-smDoth/flat base film and 
high-conduc_ivity back coating, in 
conjunction vith our super -precision - 
made SO shell mechanism (built to 
tolerances 2 5 times higher than in- 
dustry standards). provide for the 
smoothest running performance of 
any video cassette designed for 
Hi -Fi VCRs. 

QCan fuse TDK Hi -Fi tape for 
special digital sources? 

AYes. Eecause of its surface 
smoc-hness, superior signal- 

to-noise ratios and its low modulation 
level, combined with an ultra -low 
dropout count, TDK Hi -Fi is ideal for 
PCM digits recording. With TDK Hi- 
Fi's unique features. PCM recordings 
can achieve their full potential. 

For the finest in Hi -Fi VCR and PCM 
enjoyment, there's no better video 
cassette then TDK Hi -Fi. 

TDK 
Don't just tape it. TDK 

4'1984 TDh ElecuomcsCoh 
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Simulated TV Picture. 



VHS HI-FI 

TABLE 11 AVAILABLE FEATURES 

Feature 
GE 
1VC R5014X 

JVC 
HR -D725 

Jensen 
AVS-6200 

RCA 
VKT-650 

Panasonic 
PV -1730 

Sharp 
VC -489U 

No. of Programmable Events 8 8 8 8 8 8 
Programmable Period (Days) 21 14 14 365 14 14 

Slow Motion Yes Yes Yes Yes Yes Yes 
Viewable Speed Search Yes Yes Yes Yes Yes Yes 
Total Channels (TV + CATV) 139 139 139 133 139 139 
Instant Record Yes Yes Yes Yes Yes Yes 
Tape Speeds (R/P) SP/L'/EP SP/EP SP/LP/EP SP/LP/EP SP/LP/EP 
Auto Tape Rewind No Yes Yes Yes Yes Yes 
Memory Rewind Yes Yes Yes Yes Yes Yes 
Program Cueing No Yes Yes Yes Yes Yes 
Video "Insert" No Yes Yes Yes Yes Yes 
Remote Control Yes Yes Yes Yes Yes Yes 

get it up to that 80 dB -plus level of 
dynamic range. As with almost any 
companding system (and this hap- 
pens to be a very good one), there are 
times when the system can be tricked. 
When that occurs, you can hear some 
slight breathing and pumping. A very 
severe test (which I tried) consisted of 
recording the sound of a bunch of jan- 
gling keys on VHS Hi -Fi videotape. 
This program material is about the 
most severe test to which you can sub- 
ject any recording medium. Although 
the playback results were better than I 

have obtained using many cassette 
decks and even some top -grade open - 
reel recorders, they were still far from 
perfect. 

The ability to record up to eight 
hours of high-fidelity program material 
on a single length of tape is certainly a 
plus in favor of VHS Hi -Fi. And while 
the performance and sound is not 
quite as good as might be obtained 
with a digital PCM processor operating 
with a VCR for audio -only recording, 
remember that you've got a picture be- 
ing recorded here at the same time! 
Sound quality for all of the hi-fi 
equipped machines was better than 
that obtained with LaserVision video- 
discs (which, themselves, are noted for 
good sound and excellent fidelity). In 
short, VHS Hi -Fi is the only way to ob- 
tain sound on videotape recordings 
that is good enough to listen to using a 
top -grade component system and a 
fine pair of loudspeakers-the only 
way, that is, besides Beta Hi -Fi. Q 

Fig. 9-Channel separation vs. frequency. 
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ONE VIDEO CAMERA IS SO SMALL, SO AUTOMATED, in IN A LEAGUE BY ITSELF. 
It's no contest. 

The new JVC® Lolux Video Camera can do 
more for you than cameras twice its size. And do 
it twice as easily. So shooting your kid's little 
league team is now a whole new ball game. 

At just 2.4 pounds, the camera fits into the 
palm of your hand. But 
the GX-N7 puts more fully 
automated features in 

° your hands than any other 
t camera we've ever made. 

For instance, it has 
through -the -lens auto - 

focusing with virtually no parallax error. And Auto 
Color Tracking that eliminates the need for white 
balance adjustment. With the optional character 

, 

AP 
"Mt 

._- 
LLTAA.p.:IfM MOD LY101A 

adaptor oplrOnal 

IiC 

generator, you can create titles for your 
movies. And even roll the credits. 

The GX-N7 can record sound in 
stereo, and with its low light sensitivity, 
you'll even be able to shoot night 
games. It has a 6X power zoom lens, 
and can also accept lenses from your 
35mm SLR* So you can shoot anything from 
super telephoto to macro videos. 

Check cut the entire line of JVC Lolux 
Cameras at your JVC dealer. 

That's the whole pitch. 

JVC COMPANY Of AMERICA, Consumer Vrclen Orrson. a, Slater Dnve. Eltn..pod Park N J OM? JVC CANADA LTD . Scarborough. Ont 
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Whether you're watching the movie that won the 
Academy Award's "Best Picture" or want to make your 
own video movie with the best picture possible, NEC has 
the video cassette recorder that's exactly right for you. 

Now, you've probably heard pretty 
convincing arguments for the 

= _ _ _o __ 

superiority of VHS 
versus Beta 
and vice-. 
versa. 
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THE NEC VC-N833EU VHS VIDEO 
CASSETTE RECORDER. Add Dolby 
stereo to a high performance four - 
head, CA TV-readyVCR and double your 
recording pleasure. 
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THE NEC VC-N895EU VHS HI -Fl VCR. This state-of-the-art VCR's features include 
true hi-fi audio; a 139 channel, CATV-ready PLL Quartz tuner; 14 day, 8 event 
programmable timer; 4 heads for clear special effects; stereo recording and 
playback with Dolby Noise Reduction; segment recording; variable speed control; 
automatic editing system; picture sharpness control; electronic tape counter and 
full function infrared wireless remote control. 

The Paramount Home Video Videocassettes pictured are $39.95 each suggested retail price and are supplied courtesy of Paramount Home Video. 



That's because each format has its respective strengths. 
While VHS decks play longer, which 

saves tape costs; Beta video cassettes are 
smaller and employ a faster writing 
speed, making Beta the favorite of 
serious field and home video recordists. 

This is why NEC became the only 
VCR manufacturer to 
offer both formats 
under its own name 
in the United States. This includes the 
very finest Beta and VHS models in 
each category. 

Suddenly, the answer to the question, "Which VCR is 

best?" becomes very simple. 
NEC. 

co Z ZI 

THE NEC VC- N4OEU BETA SLIMLINE 
VIDEO CASSETTE RECORDER. 
Whatever the recording speed, rt 

produces the best possible VCR picture 
available. 
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Betarnovie 

THE NEC BM-11EU BETAMOVIE. NEC 
put it a'. together with an integrated 
Color Video Camera/Video Cassette 
r?ecordu that only weighs 5.5 lbs. 
.ncluditvg its battery 

LC 
THE ONES TO WATCH. 
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THE NEC VC -739E BETA Hl -FI VCR. The VCR with the 
picture that sounds as goad as it locks. It natures studio 

quality him audio; a 134 channel, CATV--ready PLL Quartz tuner; 21 day, 8 event programmable timer; 4 
heads for dear, special effects; three slow motion speeds; picture sharpness control; segment recording; 
electronic tape counter and full function intrared wireless remote control. 
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EQUIPMENT PROFILE 

NAKAMICHI 
BX-300 
CASSETTE 
DECK 

Manufacturer's Specifications 
Frequency Response: 20 Hz to 20 

kHz, ±3 dB. 
Harmonic Distortion: Less than 

0.9% at 200 nWb/m. 
Signal/Noise Ratio: 64 dBA; 70 

dBA with Dolby C NR. 
Separation: 36 dB. 
Crosstalk: -60 dB. 
Erasure: 60 dB at 100 Hz. 
Input Sensitivity: 50 mV. 
Output Level: Line, 1.0 V at 2.2 kil- 

ohms; headphone, 5 mW at 8 ohms. 
Wow and Flutter: 0.027% wtd. rms, 

± 0.048% wtd. peak. 
Fast -Wind Time: 80 S for C-60. 
Dimensions: 16-15/16 in. (430 mm) 

W x 3-15/16 in. (100 mm) H x 9'/8 
in. (250 mm) D. 

The BX-300 is the latest addition to Nakamichi's BX series 
of lower -priced cassette decks. It has several features de- 
signed to attract the serious recordist: Three discrete 
heads; 50 -dB, peak -responding meters; Dolby B and C NR; 
"diffused -resonance" dual -capstan drive, and a dual - 
speed, electronic fader. 

Having three heads, of course, enables off -tape monitor- 
ing while recording, and allows the head designs to be 
optimized for their individual functions. Wide -range, peak - 
responding meters are really needed to cope with' the im- 
proved dynamics of such new sources as Compact Discs. 
Dolby C noise reduction also does a better job of preserving 
the dynamic range of the source material than does Dolby B 
NR. Improved transport design brings greater clarity, with 
lower flutter and modulation noise. And the electronic "Mas- 
ter Fader" of the BX-300 solves the problem of getting both 
channels of a stereo level control to track each other close- 
ly, while its two speeds provide added flexibility in making 
smooth fades. 

Gold designations give the BX-300's black front panel a 
subdued attractiveness, but require normal to fairly bright 
room light for easy reading. At the very left are the "Power" 
switch, "Timer Rec/Play" switch, "Pitch Control" and head- 
phone jack. The "Pitch Control" pot is center-detented, and 
has a range specified as ±6% of normal speed. The control 
is effective in playback only; this prevents off -speed record- 
ing, both by accident and on those vary rare occasions 
when it might be desired. 

Just to the right are four large, horizontal rocker bars for 
the main operating functions. From top to bottom, these are: 
"Rewind/Fast-Forward," "Stop/Play," "Pause/Rec" and 
"Master Fader" ("Up/Down"). All but the fast -wind bar have 
LED status indicators-red for recording, green for the rest. 

The switching logic permits instant switching from any 
mode into stop, play or fast -wind modes, but not into re- 
cording. Pushing "Rec" puts the deck in record -standby 
mode, with the transport paused and record -level indicators 
working; recording only starts when you push "Play" there- 
after. Holding in the "Rec" control during recording mutes 
the signal till the control is released. 

Weight: 12.3 lbs. (5.6 kg). 
Price: $650.00. 
Company Address: 19701 S. Ver- 

mont Ave., Torrance, Cal. 90502. 
For literature, circle No. 90 

. 

t 

56 AUDIO/NOVEMBER 1984 



The two "Master Fader" speeds are controlled by pres- 
sure on the rocker bar. A light tap starts a 4-S fade, while 
holding the bar in quickens the fade to 2 S. The status lights 
not only indicate the direction of fade but change brightness 
as the fade progresses to show what is happening. This 
control operates only during recording, and all fades are 
between full off and the limits set by the manual slide pots; 
there's no way to stop the control halfway. The "Master 
Fader" performs very well, and most users would probably 
use it regularly. 

The line of controls just to the right of the rocker bars 
starts with a soft -touch "Eject" control. Below that are the 
LED -type, four -digit counter (" - 999" to "9999") and its 
associated three controls, the "Reset" button and on -off 
switches for "Memory Stop" and "Auto Repeat." 

The BX-300's counter memory has two useful and unusual 
features: Fast -winding will stop at "0000" from either direc- 
tion or will keep going past that point if the fast -wind button 
is held in, with no need to switch the memory off. The "Auto 

aa 
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Repeat" function rewinds the tape back to its beginning (if 
the memory switch is off) or back to "0000" (if memory is 
switched on), replays the tape to its end, then repeats the 
cycle indefinitely until switched off. 

With the cassette compartment door open, access for all 
tasks is very good; with the door/cover slid off, cleaning is a 
snap. The three -head configuration and the dual -capstan 
drive appeared rigid and well constructed. The BX-300 is 
also typical Nakamichi in offering ready access to the head 
adjustments when the cover is off. In my view, this makes an 
important contribution to getting and keeping maximum 
performance from a deck. 

To the right of the cassette compartment are the vertical, 
LED -ladder level meters and the vertical -slider output- and 
input -level controls. The level meters cover the range from 
-40 to +10 dB relative to Dolby level and are peak - 
responding, both desirable features. Each channel ladder 
has 10 double -bar segments, with the best resolution (3 dB) 
between "+4" and "+ 10"; this seemed too coarse at first, 
but judgment was reserved for the results during the listen- 
ing tests. The long vertical travel of the input and output 
level sliders provides good resolution for easy level setting. 
The side -by -side positioning and the medium friction of the 
left and right sliders made adjustments very easy, whether 
for two -channel or interchannel level changes. 

Just to the right are the switches associated with noise 
reduction: "Dolby NR" ("Off/On" and "B/C") and the multi- 
plex filter. Indicators above the level meters remind the 
recordist which NR (if any) has been selected. At the bottom 
is the center-detented "Bias Tune" control, which greatly 
expands the number of tapes that will give optimum perfor- 
mance with the deck, particularly when Dolby NR is used. 

At the very right, starting from the top, are the "Monitor" 
switch ("Tape/Source"), the "EQ" switch ("120/70") and the 
interlocked tape -selector buttons for "EX(I)," "SX(II)" and 
"ZX(IV)." Nakamichi continues to use their own tape -formu- 
lation designations for switch labels, but they have now 
added the IEC Tape Type numbers, which ought to mini- 
mize confusion. 

The rear panel has line -level input/output phono-jack 
pairs (as with many modern decks, there are no microphone 
inputs) and a socket for the optional remote control. A look 
inside showed that most of the circuitry is on one large, 
horizontal p.c. board. The card is fairly well supported, but 
is a bit springy in spots. There are also a few small, vertical 
cards; the one for the power supply had two pigtail fuses. 
Most of the interconnections were made with multi -conduc- 
tor cabling. The parts appeared to be of good quality, and 
all of them were identified by part number. The transport 
was quiet in operation, and I judged it to be of good 
construction. The box -chassis configuration made for con- 
siderable rigidity, even more so with the removed cover 
back in place. 

Measurements 
With the exception of some fringing -response boost at the 

lowest frequency and a little peak at the highest frequency, 
the playback frequency responses for both equalizations 
were within ± 1.7 dB. Tape play speed was very slightly 
high, about 0.1% fast. Playback levels seemed to be indi- 
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The BX-300's performance 
was excellent: Outstanding 
frequency response, very 
low distortion, and the 
highest S/N I've measured 
with Dolby C NR. 

cated correctly, as near as one could tell from the limited 
resolution of the level meters. 

With the use of a pink -noise source and a 1/3 -octave RTA 
monitor, the record/playback responses were checked both 
with and without Dolby C NR for approximately 50 formula- 
tions. The "Bias Tune" control was used to get the best 
responses, which resulted in the best Dolby NR tracking. 
The results were excellent with many tapes: BASF Pro I 

Super, Denon DX4, Fuji FR -I, Konica GMI, Maxell UD-XL I, 

PD Magnetics Tri-Oxide Ferro HG and TDK AD for the Type 
Is, and BASF Pro II Chrome, JVC DA1, Maxell UD-XL II and 
XL II -S, PD Magnetics 500 Crolyn HG, Scotch XSII, Sony 
UCX, TDK SA, SA -X and HX-S, and Yamaha CR for Type Ils. 
(The deck did not have quite enough bias to match Yamaha 
CR -X.) With the Type IV metal tapes, the best matches 
came with Fuji FR Metal, Maxell MX, Memorex Metal IV, PD 
1100 Metal, Realistic Supertape Metal, Sony Metallic, TDK 
MA and Yamaha MR. (The minimum bias setting in the Type 
IV position was too high for metal tapes from BASF, Denon, 
Konica, Loran and Magnex.) The BX-300 showed the best 
Dolby C NR tracking among a large number of tapes for any 
deck tested to date. 

All of the following detailed tests utilized the three Naka- 
michi formulations supplied with the unit. Because of the 
results of some previous special tests on Dolby C NR 
tracking, I made all record/playback responses with pink 
noise, limited to a band from 15 Hz to 27 kHz. Responses 
made with a swept sinusoid show "errors" that do not exist 
with music or music -like signals. Figure 1 shows the record/ 
playback responses for the three formulations, with and 
without Dolby C NR, both at Dolby level and 20 dB below 
that. All of the responses are very flat, and the Dolby C NR 
tracking is excellent in all cases. Take note of the fact that 
the responses are more extended at 0 dB with Dolby C than 
without. Table I lists the -3 dB limit points found with a sine - 
wave test signal. They are all excellent, reflecting the flat- 
ness shown in Fig. 1. 

Table II lists the results from several record/playback 

Table I-Record/playback responses (-3 dB limits). 

With Dolby C NR Without Dolby NR 

Tape Type 

Dolby Lvl -20 dB Dolby Lvl -20 dB 

Hz kHz Hz kHz Hz kHz Hz kHz 

Nakamichi EXII 12.3 19.6 11.6 21.3 12.2 11.9 11.4 21.6 
Nakamichi SX 14.1 19.7 13.2 21.1 13.9 11.3 12.4 22.0 
Nakamichi ZX 12.2 21.1 14.1 21.1 12.6 15.4 12.7 21.9 

Table II -Miscellaneous record/playback 
characteristics. 

Erasure Sep. Crosstalk 10 -kHz A B Phase MPX Filter 
At 100 Hz At 1 kHz At 1 kHz Error Jitter At 19.00 kHz 

60dB 63dB -87 da 15 15 -34.3 dB 

Table III -400 -Hz HDL3 (%) vs. output level 
(0 dB = 200 nWb/m). 

Tape Type NR 

Output Level HDL3 = 
3% -10 -8 -4 0 +4 +8 

Nakamichi EXII Dolby C 0.10 0.14 0.24 0.50 1.8 +5.7 dB 
Nakamichi SX Dolby C 0.07 0.13 0.32 0.95 3.0 .4.0 dB 
Nakamichi ZX Dolby C 0.04 0.08 0.14 0.27 0.60 1.7 ,10.3 dB 

/a« 
1 , 

I 

¡ ° t 

NC, 

Fig. 1-Record/playback 
responses with (solid 
trace) and without 
(dashed trace) Dolby C 
NR. From top to bottom: 
Nakamichi EXII (Type I) 
tape at Dolby level, 

.4-1Ir--11.144 

Nakamichi SX (Type II) 
tape at Dolby level, 
Nakamichi ZX (Type IV) 
tape at Dolby level, EXII at 
-20 dB, SX at -20 dB, 
and ZX at -20 dB. 
(Vertical scale: 5 dB/div.) 

tests, and these figures are all excellent, too. The phase and 
jitter figures are among the best I have ever measured, and 
the multiplex notch was exactly at 19.00 kHz. The bias in the 
output during recording was very low, bettered by very few 
decks. "Bias Tune" varied level at 10 kHz from +3.5 dB 
(minimum bias) to - 1.7 dB (maximum bias) relative to flat 
response with SX (Type II) tape. 

Third -harmonic distortion (HDL3) was measured for all 
three tapes from 10 dB below Dolby level to the point where 
the 3% distortion limit was reached (Table Ill). I call attention 
to the fact that the levels listed are the output levels. In the 
past, I had used record levels, as the recordist would see 
them in "Source." Because of compression at the higher 
recording levels, however, the output levels -as would be 
seen in "Tape" -are slightly lower, perhaps a dB or more at 
the 3% limit. The figures foi SX are fairly good, those for EXII 
are better at the higher levels, and the performance with ZX 
is really excellent over the entire level range. 

The signal-to-noise ratios for the three tapes, with and 
without Dolby C NR and with both IEC A and CCIR/ARM 
weightings, appear in Table IV. The results are consistently 
impressive, including those for the Type I tape. The metal 
tape, ZX, really shines here and in Table Ill, demonstrating 
that the BX-300 cassette deck takes full advantage of metal 
tape's superiority. 

Further evidence along these lines Is shown in Table V, 
which presents distortion versus frequency. The distortion 
figures are fairly low across the band. even at 0 dB. At - 10 
dB, distortion was difficult to measure at a number of points 
because it was so low -0.03% or less, which is 80 dB or 
more below the 200 nWb/m reference level. 

Table VI lists various input and output characteristics 
measured at 1 kHz. The line -input impedance of 77 kilohms 
was measured with the slider two-thirds up. With the slider 
all the way up, the impedance dropped to 24 kilohms, still 
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This new addition to the 
Nakamichi line is now 
their lowest -priced 
three -head cassette deck 
and is a strong performer. 

Table IV-Signal/noise ratios with IEC A and 
CCIR/ARM weightings. 

IEC A Wtd. (dBA) CCIR/ARM (dB) 

Tape Type 

W/Dolby C NR Without NR W/Dolby C NR Without NR 

(a, DL HD =3% DL HD= 3% (a DL HD =3% C DL HD =3% 

Nakamichi EXII 67.0 72.7 50.0 55.7 67.9 73.6 47.4 53.1 
Nakamichi SX 71.3 75.3 54.5 58.5 72.4 76.4 52.0 56.0 
Nakamichi ZX 69.7 80.0 53.2 63.5 71.1 81.4 50.8 61.1 

Table V-HDL3 (%) vs. frequency with Dolby C NR. 

Frequency (Hz) 

Tape Type Level 50 100 400 1k 2k 4k 6k 

Nakamichi ZX 0 dB 0.16 0.21 0.27 0.24 0.24 0.40 0.63 
-10 dB 0.06 0.11 0.04 0.03 0.03 0.02 0.02 

Table VI -Input and output characteristics 
at 1 kHz. 

Input Level Imp., Output 
Level 

Imp., Clip (Re: 

Sens. Overload Kllohms Open Ckt. Loaded Ohms Meter 0) 

Line 48 mV >31 V 77 Line 994 mV 850 mV 2.1k +16.2 dB 
Hdphn. 1.0 V 610 mV 32 

plenty high enough. The load for the headphone tests was 
50 ohms; with the load at 8 ohms the output was 5 mW, 
matching Nakamichi's specification. Just holding the two 
channel knobs together, I was able to make a fade down 
from maximum for over 65 dB before the channel levels 
differed by more than 1 dB. The two sections of the output - 
level slider stayed within 1 dB for more than 80 dB down 
from maximum -certainly the best that I can remember. The 
output polarity was the same as the input in "Tape," but it 

was reversed in "Source." "Master Fader" times were 2 S 
and 4 S, as specified. 

Tests on the LED -ladder meters gave imprecise results 
because of the poor resolution of the steps, and readings of 
"-9" (?), "-5," "0," "+4," "+7" and "+10" seemed too 
far apart in this important level region. The "-40" double - 
segments were always illuminated, and the first turn -on for 
"-30" was actually at about -27 dB, relative to zero turn - 
on. The other thresholds corresponded more closely to the 
scale markings, and the highest ones were very accurate. 
The meters' -3 dB points could not be read directly, but 
they were at about 22 Hz and 20 kHz. The response time of 
the meters was plenty short enough to meet peak -meter 
requirements, and the 1.6-S decay time was also to stan- 
dard. The meters showed true peak detection with a test 
tone burst given a negative d.c. offset, but did not do so with 
a positive offset. 

Using the supplied Nakamichi test tape, I measured flut- 
ter in playback to be 0.022% weighted rms and ± 0.035% 
weighted peak. In record/playback, the flutter was 0.028% 
weighted rms and ± 0.043% weighted peak with some 
cassettes, but slightly above specification at 0.035% 
weighted rms and ± 0.055% weighted peak with others, 
extremely good in any case. I detected no change in play 
speed (less than 0.01%) with line voltage anywhere from 
110 to 130 V. Momentary speed variations were less than 

± 0.01%. The fast -wind times for a C-60 cassette averaged 
64 S, typical for many decks and much less than the 80 S 
specified. The pitch control, effective in play mode only, 
could set speed anywhere from - 6.6% to + 7.3% of normal 
tape speed, providing just a little more than a semitone 
(5.9%) in each direction. All changes in mode, including 
run -out to "Stop," required 1 S or less. Loose -loop take-up 
was actuated with each closing of the cassette compart- 
ment door. 

Use and Listening Tests 
The owner's manual is basic and straightforward, rather 

undetailed, but there are good comments on setting bias 
and cleaning. The pushbutton switch action felt good, but at 
least medium -level lighting was needed to be certain of 
which selection had been made. I liked the rocker -bar 
transport switches, but I did feel a little frustrated, on occa- 
sion, when I couldn't punch in "Rec" from play or pause 
mode. Holding in "Rec" for record -mute was certainly easy, 
and it seemed natural after a couple of times. 

I had some doubts about the ease of setting levels be- 
cause of the low resolution of the meters, but the nature of 
music, and the way the meter segments' intensity varied 
with the dynamics of the performance, fairly well obscured 
the indication -level jumps. Peak holding would have been 
nice, but there was really nothing to fault in the meter 
dynamics. 

Listening tests were run primarily with pink noise for NR - 
tracking checks and with dbx-encoded records from Sine 
Qua Non and Chalfont. As expected, the tracking was 
excellent over a wide range of levels. In setting levels for 
recording from records, I spent some time listening at very 
high levels -far above normal -to see where I would set 
maximum levels on the basis of a heard -distortion limit. I 

concluded that, for my ears, I had to keep even the shortest 
peaks from reaching the indications associated with the 3% 
limits measured earlier. All three tape types provided excel- 
lent sound, although the high-level limit was most obvious 
with SX. I thought the piano sound to be excellent in play- 
back. In a recording of Ravel's "Bolero" (Morton Gould and 
the London Symphony Orchestra, Chalfont SDG301), there 
was a very slight loss in the impact of the tympani near the 
end of the piece, out this was only with the recording level 
on the high side and the listening level even more so. 

The BX-300 is a very worthwhile addition to Nakamichi's 
BX series. Aside from a few special features, such as the 
"Master Fader," it does not have a collection of micro- 
processor -controlled conveniences for its medium -high 
price. Instead, it offers a number of things that the serious 
recordist will find more important: Outstanding record/play- 
back responses with Dolby C NR with a number of different 
tapes, very low distortion (especially with metal tape), the 
highest signal-to-noise ratio (80.0 dBA) measured to date 
with Dolby C NR, and very low flutter. Mention should be 
made of the pitch control, the bias trimmer, the excellent 
level sliders and the wide -range peak -responding meters - 
quite good in practice, despite my criticisms. In its general 
price range, the BX-300 is unequalled when performance is 
the criterion. On this basis, it is worthy of comparison with 
any other deck at any price. Howard A. Roberson 
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EQUIPMENT .PROFILE.. 

AUDIBLE 
ILLUSIONS 
MODULUS 
PREAMPLIFIER 

Manufacturer's Specifications 
Frequency Response: 2 Hz to 100 

kHz, +0, -1 dB. 
Maximum Output: 55 V at 1% THD 

into 100 kilohms. 
THD: 0.2% at 2 V into a 50-kilohm 

load. 
Phono Input Sensitivity: 0.45 mV 

for 0.5 V output at 1 kHz. 
Phono Input Overload: 1.2 V rms 

at 1 kHz. 
Phono Input Impedance: 47 kil- 

ohms shunted by 100 pF. 
Phono-Section Gain: 30 dB at 1 

kHz. 
S/N Ratio: 70 dB, IHF A -weighted, for 

10 -mV signal at phono inputs. 
High -Level Sensitivity: 16 mV for 

0.5 V output. 
Slew Rate: 25 V per S. 
Overall Gain: 60 dB. 

Weight: 9V2 lbs. (4.3 kg). 
Price: $449.00. 
Company Address: 1266 Leigh 

Ave., San Jose, Cal. 95126. 
For literature, circle No. 91 
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The Modulus is a low-cost, three -tube, vacuum -tube pre- 
amplifier built with special capacitors, a no -feedback line 
section, and remote power supply. These features under- 
score the unit's design goals: A simple circuit topology, 
sonic purity, and a suggested retail price under $450. The 
assembled and tested Modulus has evolved from the com- 
pany's earlier, inexpensive kit model, the Mini -Mite I, and 
offers higher gain and a rack -mount panel. For the deter- 
mined audiophile in search of the best conics, the Modulus 
could easily be the lowest -cost component in an "ultimate" 
system. 

Moderate cost is achieved mainly through simplicity of 
circuitry and operating controls, a goal in itself for certain 
audiophiles. The Modulus has only one phono, one high- 
level and one tape input. Front -panel controls are limited to 
two large, black volume controls, one for each channel, and 
four pushbutton switches for "Power," "Phono/Tuner Se- 
lect," "Source/Tape Select," and "Play/Mute" (a useful 
function, with separate volume controls). External switching 
would be necessary if one were to use more than one high- 
level source, such as a CD player and a tuner. The three 
6DJ8 vacuum tubes comprise the Modulus's only active 
circuit devices in the audio path, further emphasizing its 
simplicity. 

The preamp has two sections, the audio control module 
and a small, cubical, remote transformer unit with a 28 -inch, 
nondetachable, four -conductor cord. The separation pro- 
tects the unit's phono circuitry from transformer -induced 
hum. The control unit's aluminum, U-shaped chassis has an 
interlocking, U-shaped cover with ventilation slots to pro- 
mote tube cooling. The cover is held on by four machine 
screws and threaded inserts. Although the sharp -edged, 
carefully milled 19 -inch front panel is rack -mount length, it 

has a nonstandard 3 -inch height. The Modulus's single, 
epoxy -glass p.c. board is well supported from the chassis 
bottom by eight threaded standoffs. Six pairs of input and 
output phono jacks (tape, tuner, and phono inputs, tape out 
and two pairs of main outputs) are in a line along the board's 
rear edge and emerge through matching holes in the rear 
panel. The circuit board has double -sided traces and com- 
ponent -designator silk-screening. Assembly quality and sol- 
dering is excellent, with no flux remaining on the board. 

The quality of circuit -board components is high. Parts 
include Resista metal film resistors and Wonder Caps, well 
known to audiophiles. Some of the film capacitors parallel- 
ing electrolytics appear to have been afterthoughts, since 
there are no pads for them on the p.c. board. Each volume 
control is actually a dual -element (i.e., stereo) control, with 
only one section being used. Low -capacitance shielded 
cables connect these dual volume pots to the circuit board, 
but the shields, curiously, have been left unconnected at 
both ends. 

Circuit Highlights 
Circuit topology is simple and straightforward. Each pho- 

no preamp has two common -cathode stages, with overall 
negative feedback providing the RIAA equalization. By set- 
ting the phono gain (as measured at the tape outputs) to a 
low 29 dB and taking advantage of the high output swing 
available from the 260-V plate supply, the Modulus can 

34 
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22 
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I 
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FREQUENCY - Hz 

Fig. 1-RIAA equalization 
error, for 100-kilohm and 
IHF loads. Note how the 
IHF load reduces overall 
output, especially at low 
frequencies. 

IOk 100k 

accommodate 0.85 V phono input and supply over 25 V to 
the tape out jacks. This output "headroom" is far in excess 
of the overload points of any amplifier or tape deck input. 
The relatively low gain of the Modulus's phono section 
(compared to the 34 dB or more of most preamps' phono 
sections, measured at the tape outputs) means that an 
external step-up device, either pre-preamp or transformer, 
must be used to interface most moving -coil cartridges. 

The line -section amplifier uses each side of one dual - 
triode 6DJ8 in a common -cathode configuration with no 
feedback. To compensate for the relatively low phono gain, 
the line stage is run with a slightly higher -than -usual 23 dB 
of gain. This unusual gain structure was evident during use 
by one author whose fixed -output CD player was 15 dB 
louder over the speakers than his moving -magnet phono 
cartridge. Matching line levels to a high -output moving -coil 
cartridge produced a greater disparity. The volume controls 
had to be set to the 8:30 position (-35 dB attenuation) for 
the CD signal and to 2:30 (-5 dB attenuation) for the phono 
signal. Because there is no buffer at the tape outputs, the 
phono signal at that point was low. The unit inverts polarity 
in the high-level section but not in phono. 

The power supply features a solid-state, high -voltage 
regulator used with a minimum of filter capacitance. The 
manufacturer believes that a "fast" active regulator is soni- 
cally better than a large filter capacitor for supplying tran- 
sient current needs. At first glance, one might not think a 
regulator was needed, since this single -ended, Class -A 
circuit has almost constant current requirements, regardless 
of signal level. Perhaps the regulator is used to reduce the 
subsonic "breathing" which tends to occur in non -feedback 
circuits like the Modulus's line stage. 

Tube filaments are left on as long as the unit is connected 
to the a.c. to improve tube life. Turn -on and turn-off pulses 
are eliminated by connecting the main outputs to ground 
through reed -relay contacts for 40 S. This circuit does not 
operate if the owner pugs in the Modulus with its power 
switch turned on or if there is a temporary power -line volt- 
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Three -dimensionality, 
depth of image and 
spaciousness were 
remarkable. We began to 
enjoy the music and forget 
reviewing. 
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Fig. 3-Total harmonic 
distortion plus noise vs. 
output, for IHF and 
100-kilohm loads. 

Fig. 4-Distortion analysis 
of 1 -kHz sine wave, 
phono in to tape out. 
Input level for 3% THD 
was 72 V peak -to -peak 

(upper curve); distortion 
products (lower curve) 
show mainly low -order 
harmonics, with second 
harmonic predominant. 

age loss. Although the owner's manual warns about these 
problems, amplifiers and speakers could be damaged by 
the ±80 V pulse we measured at the preamp's main and 
tape outputs when we suddenly interrupted the power. 

Measurements 
Input sensitivity of the phono stages measured 1.24 mV 

for 0.5-V output, and the input impedance was 47 kilohms, 

with almost 0 pF of capacitance. The A -weighted signal-to- 
noise ratio for the phono inputs was 74 dB below 5 mV input 
at 1 kHz. 

Following the theory that simplicity preserves sonic purity, 
the Modulus does not use cathode -follower circuits or trans- 
formers to match the high -impedance output of its 6DJ8 
tubes to a low -impedance tape deck input via the tape 
outputs, or to a low -impedance amplifier input via the main 
output. jacks. As a result, several of the measurements 
proved to be load -sensitive. Figure 1 shows the deviation 
from true RIAA phono playback response. With thé standard 
10-kilohm, 1,000-pF IHF load, the Modulus displayed a low - 
frequency roll -off of 1.8 dB at 20 kHz. This IHF load repre- 
sents a worst -case situation of combining one or more 
amplifiers' input impedance with interconnect -cable runs of 
20 to 30 feet. With a 100-kilohm test load, approximating 
ideal -use conditions, the phono section response was a 
more acceptable +0.4 dB, -0.5 dB deviation from the 
RIAA curve. Maximum phono input also varied, from 1.48 V 
with a 100-kilohm load to 849 mV with the standard IHF load, 
because output swing into the heavier load was reduced. 

This load sensitivity could also be seen in the line -section 
frequency response shown in Fig. 2. The Modulus had a 
+0, -0.9 dB, 20 Hz to 20 kHz frequency response mea- 
sured with the IHF load, and ±0.1 dB, 20 Hz to 20 kHz 
response with the 100-kilohm load. The signal-to-noise ratio 
of this section was 83.5 dB below a 0.5-V input, and its input 
impedance was 60 kilohms. Output impedance was 3.0 
kilohms to tape out from phono, and 5.2 kilohms from main. 
Overall gain of the unit, phono-in to main -out, measured 52 
dB, lower than the 75 -dB boost found in those preamps 
which accept moving -coil cartridges without external step- 
up devices. 

Total harmonic distortion plus noise (as measured by our 
Amber 3501 Noise and Distortion Measurement System) 
was, predictably, higher with the standard IHF load, as 
shown in Fig. 3. THD did not exceed 0.176% in the phono 
section (to tape out) and was no greater than 0.22% for the 
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Perfect s . ...Perfect treble... 
Perfect sound...forever . 

ROTEL introduces a refreshing new range 
of audio equipment designed exclusively 
to appeal to hi fi enthusiasts. Its 
acceptance in the UK, where Rotel was 
designed and conceived, is overwhelming. 
HI FI TODAY says "Rotel have engineered 
some outstanding products which offer 
amazing sound and remarkable value". 
NEW HI FI SOUND says "The sound was 
open, lively, detailed and enjoyable to 
listen to, and as for the RA820B amplifier, 
well, it was a real gem". 
WHAT HI FI says "The most obvious 
ability of Rotel is the way it allows music 
to live and breathe". 
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HI FI CHOICE says "The Rotel system 
stands out in its ability to play records 
properly. The stereo sounds:age is well 
defined, and with a good cartridge there is 
clarity, precision, and evenness of 
reproduction that allows the music to 
sound lively and vivid...Quite clearly, its 
performance is something special". 
Listen to Rotel yourself and let's hear 
what YOU have to say. 
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The Modulus is 
inexpensive but well -made. 
It has a lot of personality, 
including a puritanical 
adherence to simplicity of 
circuit design. 

line section, 20 Hz to 20 kHz, 0.5-V out. These distortion 
levels can be reduced by a factor of three by selecting 
associated equipment with input impedances greater than 
50 kilohms. 

Sine -wave distortion products proved to be primarily low - 
order, with second harmonic predominant (the classic "tube 
distortion"), as shown, at the 3% level, in Fig. 4. There is a 
debate as to whether this "benign" distortion is more prefer- 
able to the far lower levels achieved by solid-state circuits or 
more complex tube designs. Even though this tube nonlin- 
earity produces inoffensive harmonics with sine -wave 
sources, it generates dissonant, nonharmonic, intermodula- 
tion products with music or other test signals. 

Use and Listening Tests 
The Modulus preamplifier operated well in both authors' 

home systems, with no turn -on transients. A load -capaci- 
tance -sensitive Shure V15 Type IV cartridge sounded more 
mellow (to author Clark) on the Modulus, until the preamp's 
nominal 0-pF phono input capacitance was brought up to 
the 150 pF found in his reference solid-state preamp. The 
Modulus's phono section gain was not high enough for most 
moving -coil cartridges, but proved effective with the Audio - 
Quest AQ-1.1SL high -output, moving -coil cartridge. The 
slightest trace of tube hiss was perceptible during quiet 
record passages with this cartridge, but could not be heard 

with higher output moving -magnet types. The preamp's 
sonics did not change when using either 2 meters or 6 
meters of Levinson RG58U coaxial interconnect cables driv- 
ing the author's reference amplifier (which has a 75-kilohm 
input impedance). 

When the Modulus drove this solid-state amp via short 
cables, the results were most pleasing. Sonic detailing, 
depth of field, bass response, and stereo separation ran a 
close second to Greenhill's reference preamp, which cost 
10 times more than the Modulus! Keith Johnson's marvelous 
percussion record, Dafos (Reference Recordings RR -12), 
played with powerful dynamics, thunderous bass, and a 
wonder`ul sweetness in the tubular bells. In particular, Terry 
Herman's intimate jazz trio on Blue Aranjuez (Denon Com- 
pact Disc C38-7010) took on a spaciousness, depth of 
imaging, and three -dimensionality that was remarkable. We 
began to enjoy the music and forget reviewing. 

In summary, the Audible Illusions Modulus is an inexpen- 
sive, well -made tube preamplifier with a lot of personality. It 

has been designed with a puritanical adherence to simplic- 
ity of circuit topology, at :he expense of making its perfor- 
mance somewhat load -dependent. This component should 
appeal to audiophile and music lover alike, when properly 
interfaced to moving -magnet cartridges or high -output mov- 
ing coils and amplifiers with high input impedances. 

Laurence L. Greenhill and David L. Clark 
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BEETHOVEN: The Five Piano Concerti IJ 

(CD -80061-5). Serkin's dynamic reading of 
Beethoven's monumental exploration of the plano' 
concerto. Completed over a period of five years, 
this magnificent achievement takes its place among 
the definitive recordings of the 20th Century. 

HANDEL: Messiah (CD -80093-2). Robert Shaw's fresh and 
masterful account of this greatest of sacred oratorios. 
Talented young singersassist Shaw's disciplined chorus 

I and orchestra in bringing Messiah to stunning recorded life. 
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HANDEL: Favorite Messiah Selections 
(CD -801031. MICHAEL MURRAY PREMIERE ... 
THE MANY MOODS OF RECITAL RECORDING: Works of 
CHRISTMAS: Shaw/Atlanta Symphony Bach, Dupré, Franck, Messiaen & Widor 
& Chorus (CD -80097): Four collections of (CD -8Ó097). The debut of the new Ruffatti 
the best-known and loved Yuletide hymns. Organ in Davies Symphony Hall. 
and carols. 
SIBELIUS: Symphony No. 2 in D; 
Finlandia (CD -00095). Rising conductor 
Yoel Levi leads the Clevelanders in 
Sibelius' thrilling scores. . . . 
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(CD -80096J. First domestic and only 
digital recording of this, organ masterpiece. 
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pectacular" ° s oun in 
- Stereo Review Magazine High Fidelity Magazine - - 

The Nation's Top Audio Experts Agree: 
Poll's Revalut ovary True Stereo SDAs 

Always Sound Better ThanConventional Speakers 

o 

1 

SDA.-2 

$600. 
SDA-1A 

$850. 

It Baltimore at So.ndscape 
¿0 +A,ést ColdsprOg Lane 

1\ - r' 

o 

"The result is always better than would be achieved by conventional speakers:' 
Stereo Review Magazine. 

"They truly represent a breakthrough." 
Rolling Stone Magazz:ie 

Poll's AudioVideol Grand Prix Award winning 
SDA technology has been called the most impor- 
tant fundamental advance in loudspeaker design 
in the last 25 yea's. I -r fact, Polk's remarkable 
.SDAs are the world's first and only True S-ereo 
lcudspeakers. 

Hear the Remarkable Sonic Benefits Now! 

Palk's exclusive True Stereo SDA technology re- ° 

sults in spectacularly lifelike, ,three-dimensional 
sound. Stereo Rev íewsaid, 'Literally a new dimen- 
sion in sound" High Fidelity said, °Astounding 

. Mind -boggling ..-. Flabbergasting ... An 
amazing experience ... You owe it to yourself to 
audition them." 
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Polk Audio, Inc.,1915 Annapolis Rd. Baltimore, MD 
21230. For nearest dealer call: 1-800-843-3800. 

Digital Disc Ready/ 

íolklaudio. 
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 EQUIPMENT PROFILE, 

LUXMAN DX -103 
COMPACT DISC 
PLAYER 

4 

Manufacturer's Specifications 
Frequency Response: 5 Hz to 20 

kHz, ±0.5 dB. 
Dynamic Range: Greater than 90 

dB. 
Total Harmonic Distortion: Less 

than 0.007% at 1 kHz. 
Channel Separation: 90 dB. 
Output Level: Variable, 0 to 5.0 V; 

fixed, 2.0 V. 
Number of Programmable Se. 

lections: 16. 
Wow and Flutter: Below measur- 

able limits. 
Dimensions: 16'/2 in. (41.9 cm) W x 

3% in. (8.57 cm) H x 131/4 in. (33.7 
cm) D. 

Weight: 15 lbs. (6.8 kg). 
Price: $999.95. 

Company Address: 19145 Gramer- 
cy Place, Torrance, Cal. 90501. 

For literature, circle No. 92 
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I have prided myself in the past with being able to figure 
out which of the prime suppliers of CD players was manu- 
facturing which players for some of the smaller companies 
who don't quite have the capability to produce these com- 
plex machines on their own. I must confess that in this case, 
I wasn't able to figure out with whom Luxman had contract- 
ed to produce the DX -103. As you might expect with Lux - 
man, they insisted upon having the CD player produced for 

them be as distinctly different in layout from other CD 
players as Luxman amplifiers, tuners and other products are 
from those of their competitors. As a result, the DX -103 turns 
out to be somewhat different from the norm, both in features 
and in layout, if not in measured performance. 

The DX -103 has one of the fastest access times I have 
ever measured, locating a desired "track" or selection on a 
disc in a matter of 2 to 3 S. Up to 16 music selections can be 
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The DX -103 is somewhat 
different from the norm, 
both in features and in 
layout, if not in measured 
performance. 

stored in its computer memory for playback in any selected 
order. A "Repeat" control allows an entire disc or the selec- 
tions stored in memory to be repeated. Light -touch pushbut- 
tons handle all control functions, and an optional wireless 
remote control (Model RC -3) can start, stop or pause the 
player and can move the laser pickup in fast forward or 
reverse or skip it ahead or back. To help you remember 
what's on the disc you've chosen to play, a "Scan" feature 
plays the first 10 S of each selection on the disc, in both the 
normal mode (when playing through an entire disc) or in the 
memory mode (when playing only selected tracks stored in 
the player's memory). 

Control Layout 
The control layout of the DX -103, as mentioned above, is 

unusual. Oversized touch buttons near the disc -loading tray 
handle play, pause, fast -forward and fast -reverse functions, 
with illuminated indicators on the "Play" and "Pause" but- 
tons. The "Power" and timer -start switches, stereo head- 
phone jack and headphone level control (which also adjusts 
level from the rear -panel variable -output jacks) are to the left 
of and below the disc drawer. "Repeat," "Scan," "Disc" and 
"Data" indicator lights illuminate when the corresponding 
buttons or functions are operated. The "Disc" indicator 
flickers when power is first turned on or when the disc tray is 
sliding in or out; it stays on when a disc is properly in place. 
The "Data" light flickers when the disc's "Table of Contents" 
is being read; when that's been completed, this indicator 
stays on. 

The display area to the right of the tray shows track 
number and index number of a disc, plus time elapsed from 
the track's beginning. This display also shows total time 
played on the disc or, at the touch of a toggling button, time 
remaining on the disc. A memory -play indicator at the ex- 
treme right of the panel illuminates when a selection re- 
called from memory is being played. Just below the display 
area are the "Skip" buttons, which shift the laser pickup to 
the start of the next or the current track. Ten small, num- 
bered keys in this area of the panel are used to select tracks 
for playback, either during normal play or in the memory - 
play modes. By using these numbered keys, it is possible to 
select not only a track (selection) but an index number 
within a given selection, if the disc being played has such 
subdivisions encoded in it. 

The lower row of touch buttons on the front panel include 
"Memory Call," memory "Clear," "Memory Write" (for stor- 
ing desired selections to be played), "Repeat," "Scan" 
(described earlier), and "Time" (which causes the display to 
toggle between "time played" and "time remaining" on the 
disc being played). The rear panel of the Luxman DX -103 
has two sets of output jacks: One is at fixed level, and the 
other varies in output level, set by the front -panel head- 
phone level control. 

Measurements 
Figure 1 shows frequency response for both the left and 

right channels of the DX -103. The vertical scale is 2 dB per 
division, and the sweep, from left to right, extends from 20 
Hz to 20 kHz. Frequency response for the Luxman DX -103 
was the most uniform I have ever measured for any CD 
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Fig. 1-Frequency 
response, left (top) and 
right channels. 
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Fig. 3- 
Spectrum 
analysis of 
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24.1 kHz 
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44 dB lower. 
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Sound quality is above 
reproach, thanks to 
Luxman's highly regarded 
Duo -Beta feedback 
circuitry in the critical, 
final analog stages. 
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player, varying by no more than 0.1 dB from 20 Hz to 20 
kHz. Harmonic distortion for maximum output varied from 
0.005% to around 0.008%, depending upon the test fre- 
quency being measured. A plot of THD versus frequency up 
to around 10 kHz, measured at various recorded levels, is 
shown in Fig. 2. Above that frequency, I encountered the 
now -familiar rise in apparent THD. As can be seen on the 
spectrum analyzer (Fig. 3), however, this rise is not actually 
an increase in THD but rather is caused by a beat frequency 
occurring outside the range of hearing, above 20 kHz. In 
Fig. 3, a test tone of 20 kHz was used (the tall spike in the 
'scope photo), and to the right of this primary tone can be 
seen a "beat" tone at approximately 24.1 kHz (interaction 
between the 44.1 -kHz sampling rate and the 20 -kHz tone 
being reproduced). This secondary tone was more than 40 
dB below the desired 20 -kHz tone and would therefore not 
be likely to cause any problems with wide -band amplifiers 
and wide -range tweeters. 

Unweighted signal-to-noise ratio measured 93.1 dB (Fig. 
4A); with an A -weighting filter included in the measurement, 
signal-to-noise ratio increased to 98.7 dB (Fig. 4B). At maxi- 
mum recorded level, IM distortion measured 0.005%, in- 
creasing to 0.025% at -20 dB recorded level. Linearity was 
accurate to within 0.2 dB down to -80 dB. Stereo separa- 
tion (Fig. 5) ranged from 80 dB at the low- and high - 
frequency extremes to around 87 dB at mid -frequencies. 

Square -wave reproduction of a 1 -kHz digitally generated 
square wave signal (Fig. 6) was typical of that encountered 
with CD players which use multi -pole, steep, analog filters 
following digital -to -analog conversion. The same was true of 
the reproduction of a digitally generated unit -pulse signal, 
as shown in the 'scope photo of Fig. 7. Negligible phase 
shift between a left -channel, 200 -Hz test signal and a right - 
channel, 2 -kHz test signal was observed in the 'scope photo 
of Fig. 8, though greater phase shift would have been 
evident at higher test frequencies. Perfect phase linearity in 
this test is represented by a positive crossing of the zero 
axis at the same time for both test frequencies. 

The Luxman DX -103 played completely through my spe- 
cial "defects" disc without ever mistracking or muting. This 
means that if you had a disc with an opaque scratch as long 
as 900 microns (slightly less than 1 mm), the player would 
ignore it completely. Similarly, surface dust particles as 
great as 800 microns in diameter would also be ignored by 
this excellent -tracking machine. The player was also quite 
acceptably resistant to external shock or vibration, remain- 
ing "on track" when I tapped lightly on its top and sides 
during the listening tests. 

Use and Listening Tests 
Despite the relatively great number of features found on 

the front panel of the DX -103, I found the player easy to use. 
The sample I tested was shipped without an owner's manual 
(that situation should, of course, be corrected by the time 
you read this), yet I was able to figure out how to program 
the machine for memory playback of chosen tracks and how 
to get all the other features to work properly. 

The Luxman DX -103 puts out an even greater signal 
voltage than the already -high voltage levels produced by 
most other CD players. I can understand the need for high 
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Of the many elements inherently necessary for the production of a lasting, true work of 
art, perhaps attention to design fundamentals is the most crucial. Time must be 
devoted and painstaking attention to detail must be asserted on every level for an 
authentic masterpiece to result. It is that commitment to precision that makes Harman 
Kardon's CD491 stand apart from other cassette decks. 

An audiophile demands nothing less than the fine quality inherent in the CD491 - 
Harman Kardon's most advanced cassette deck and one of the few in the world that 
can equal the range of human hearing. With a frequency response of 20Hz to 24k Hz 
(± 3dB) with any tape formulation, the CD491 is a classic of technological excellence. 
Incorporated in the CD491 is Dolby HX Professional; a headroom expansion system 
that extends frequency response at high record levels while significantly reducing 
distortion. Added to this is a signal-to-noise ratio of 75dB. The dramatic result of this 
combination is the ability to accurately record more dynamic audio signals than was 
previously possible. This makes the CD491 a truly enduring technological triumph as 
more demanding forms of software, such as digital audio and hi-fi VCRs, emerge. 
Three heads improve performance and offer the convenience of monitoring while 
recording. A Sendust record head withstands high record levels without overload and 
a ferrite playback head assures high frequency response. Both heads are precisely 
aligned in one housing. The CD491 is such a unique expression of a-tistry that one 
shouldn't compare it to any other cassette deck, but rather to the source being 

recorded. 

This strong commitment to achieving the ultimate in audio listening pleas re is reflected 
in the many fine products Harman Kardon makes. 

Harman Kardon ... Dedicated to mastering the fine art of high fidelity. 

O 

SPECIFICATIONS: Frequency Response, -20dB (IFH std) All tape Formulations (No Ferrichrome position): 20Hz-24kHz ± 3dB; Meta:20Hz-26kHz ± 3dB. 
O Large Signal Response (OdB, with Dolby' on, Metal Tape): 20Hz-20kHz .-t-. 3dB. 3 Wow -and -Flutter (NAE, WRMS): 0.025%. 0 Signal -to -Noise Ratio 1Cr02) 
Dolby C; on: 75dB. Total Harmonic Distortion, 1 kHz, metal tape, Dolby' level: 0.9%. 

'Registered rraoe Hart of Dolby LabEra Or es. Inc. 

har man / kardon 

240 Crossways Park West, Woodbury, NY 11797; In Canada, Gou d Marketing, Montreal. For more information ca I toll -free 1-(800) 633-2252 ext. 250. 
m hK 1984. 
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Even without an owner's 
manual, I could easily 
figure out the DX -103's 
many features, including 
how to program it. 

Fig. 6- 
Square-wave 
reproduction, 
1 kHz. 

Fig. 7- 
Single-pulse test. 

f 
\Ai 

Fig. 8- 
Phase error check 
using 200 -Hz 
and 2 -kHz tones; 
see text. 

output levels from CD players; their makers don't want the 
amplifiers with which they are used to become limiting 
factors as far as noise floor and hum levels are concerned. If 
CD players put out only as much voltage as tuners or analog 
tape decks, you might find yourself turning up amplifier 
volume levels (to be able to hear lowest -level sounds from 
CDs) to the point where residual hum and transistor hiss 
from the amplifier itself would become apparent. By provid- 
ing a high output voltage (2 V or more, in most cases), the 
makers of CDs insure against such an occurrence. Just the 
same, the Luxman DX -103 can put out a whopping 5.0 V via 
its variable output jacks. If your preamplifier (or the high- 
level inputs to your integrated amplifier or receiver) can't 
handle that much input voltage without overloading its first 
stage, you had best switch to the DX -103's fixed outputs 
(which deliver a maximum of 2.0 V) or turn down the front - 

panel gain control that sets the player's headphone and 
variable -output levels. 

As for the sound quality delivered by the Luxman DX -103, 
it is beyond reproach. Luxman has taken the trouble to 
incorporate their highly regarded "Duo -Beta" feedback cir- 
cuitry in the final, analog stages which precede the outputs 
of any CD player (the output signal, after all, is analog, not 
digital, or we couldn't feed it to our amplifiers). Many have 
suggested that the chief differences between the sounds 
produced by different players may well be caused by differ- 
ences in those final, analog stages. Here, digital signals 
have been converted back to analog signals and must be 
amplified by analog audio circuitry much as they would be 
in any audio component. It is in this analog area that Lux - 
man equipment has always been outstanding, and the DX - 
103 is no less so. Leonard Feldman 

If -we made 
them 

other 
em th eskers..° 

iOud p they that's a sil 
uld sound like 

w° 10 Point Source 

New PS -13 and PS- 10 

Systems 

DESIGN"'ACOUSTICS r ter. ACOComPany 
An Audio Technics 
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JVC'S NEW RX500B RECEIVER IS A SUPERB 
EXAMPLE OF NOW FAR JVC WILL GO TO BRING YOU 

THE ULTIMATE IN SOUND. 
Some hi-fi equipment delivers slightly 
higher fidelity. Especially when it's de- 
signed by JVC! In fact, JVC's entire line 

remote equalization and unheard -of -re- 
finements, it is virtually without equal. 
ADVANTAGE: A POWER AMP WITH INCREDIBLE 

POWERS 

The R-X500B 
boasts two of the 

$ highest refinements 

ú in power amp tech- 
nology available to- 
day-Dynamic 
Super A and Gm 

JVC e.eoo m.w a ccn.u..m eruEc mes.». e -.-.ore -a. w4:e 

, 
..ñ[5]n89 D'' 
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of high fidelity components is known 
throughout the world for technological 
brilliance and painstaking craftsman- 
ship. 

The R-X500B receiver is a case in 
point. With the technology of JVC's 
power amp, equalizer and tuner, plus 

Driver. Dynamic 
Super A improves 

performance in two significant ways. 
One, it renders music reproduction silky 
and pure by eliminating offensive 
switching distortion. Two, it capably con- 
trols speaker motion by forming an ideal 
interface between the amplifer and the 
speaker. 

1 

HIGH FIDELITY 
Watch for the JVC Jazz Festival on PBS. Check local listings. 
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JVC's newest technology, Gm Driver, 
improves actual in -use performance at 
all listening levels, high and low, by driv- 
ing the power stage at a con- 
stant voltage. 
ADVANTAGE: AN EQUALIZER WITH A 

GRAPHIC DIFFERENCE 

Since 1966, when JVC pio- 
neered equalizers for home 
use, we have remained in the 
very forefront of equalizer 
technology. 

The computer controlled 
graphic equalizer in the 
R-X500B is a superb example 
of engineering to achieve an 
end. It combines unequalled 
versatility with automatic capa- 
bilities, while maintaining sonic 
integrity. 

Five equalized responses can be 
memorized for instant recall at a touch. 

And an infrared wireless 
remote control makes it 
possible to adjust equali- 
zation from your arm- 
chair without sacrificing 
sound quality. 

I 

In a further refine- 
- ment, JVC engineers 

opted for an LSI to han - 
I '9` dle electronic switching 

. for bote channels at 
seven different control frequencies. The 
result-electrical loss and tonal 

LOW 

degradation never enter the picture. 
ADVANTAGE: A TUNER AS SMART AS A 

COMPUTER 

SPECIFICATIONS 

AMPLIFIER SECTION 
Output Power 
100 Watts per channel, min. RMS, both 
channels driven into 8 ohms, from 20Hz 
to 20kHz, with no more than 0.007% 
total harmonic distortion. 

Signal -to -Noise Ratio ('66IHF/DIN) 
Phono-80dB/66dB 
Video/Aux/DAD/Tape-100d B/67d B 

RIAA Phono Equalization 
± 0.5dB (20Hz -20kHz) 

S.E.A. SECTION 
Centre Frequencies -63, 160, 400, 1k, 
2.5k, 6.3k, 16kHz 
Control Range- ± 10dB 

FM TUNER SECTION ('78 IHF) 
50dB Quieting Sensitivity 
Mono-14.8dBf Stereo -38.3 dBf 

Signal to Noise Ratio (IHF-A Weighted) 
Mono/Ste reo -82d B/ 73d B 

The R-X500B puts an 
advanced microcomput- 
er in charge of the digit- 
al synthesizer tuner 
and references it to the 
accuracy of a quartz 
oscillator, making it 
highly versatile and 
easy to use. The micro- 
computer lets you pre- 
set 15 AM and 15 FM 
frequencies, scan them 
all for 5 seconds each, 
read out aerial signal 
strength in 5dB incre- 
ments, plus much 
more. 

ADVANTAGE: JVC 

It is the attention to engineering detail 
and craftsmanship evident in the 
R-X500B which separates every JVC 
hi-fi component from all others. JVC 
makes changes in design for the sake of 
improvement. Not just for the sake of 
change. And the result is the difference 
between excellent and average. See, 
and hear, this difference at your nearest 
JVC dealer. 

JVC COMPANY OF AMERICA. High Fbelry Oneon, 41 SMb , Dnoe. Elmwood Pork. N4.07407 JVC CANADA LTD.. ScarOOflY4b OM 
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EQUIPMENT PROFILE 

BRÜEL & KJAER 
TYPE 4003 AND 
TYPE 4007 STUDIO 
CONDENSER 
MICROPHONES 

Manufacturer's Specifications 
Type: Air condenser, internally pre - 

polarized backplate. Type 4003, 
low -noise; Type 4007, high -intensity. 

On -Axis Frequency Response: 
Type 4003, 20 Hz to 20 kHz, ±2 dB; 
Type 4007, 20 Hz to 40 kHz, ±2 dB. 

Phase Matching Between Micro- 
phones: From 50 Hz to 20 kHz. 
Type 4003, ± 10°; Type 4007, ±5°. 

Sensitivity at 250 Hz: Type 4003, 
50 mV/Pa, unloaded (-26 dBV); 
Type 4007, 2.5 mV/Pa, unloaded 
(-52 dBV). 

Equivalent Noise Level: Type 
4003, 15 dBA typical, 17 dBA max.; 
Type 4007, 24 dBA typical, 26 dBA 
max. 

Harmonic Distortion: Type 4003, 
1% at 135 dB peak SPL; Type 4007, 
1% at 148 dB peak SPL above 100 
Hz. 

Maximum Sound Pressure Lev- 
el: Type 4003, 154 dB peak SPL at 
or below 4 kHz; Type 4007, 155 dB 
peak SPL above 200 Hz. 

Power Supply: Type 4003, 130 V, 
from Type 2812 two -channel power 
supply; Type 4007, 48 V, phantom 
power per DIN 45 596. 

Audio Output: Type 4003, bal- 
anced, transformerless, line level 
from XLR-3 male jack on Type 2812 
power supply; Type 4007, balanced, 
transformer isolated, microphone 
level, from XLR-3 male jack on mi- 
crophone. 

Weight: 5.3 oz. (150 grams). 
Dimensions: 61/2 in. (165 mm) L; car- 

tridge diameter, Type 4003, % in. 
(16 mm); cartridge diameter, Type 
4007, 1/2 in. (12 mm). 

Price: Type 4003 (inc. diffuse -field 
grid, power -supply cable, wind- 
screen and clamp), $705.00; Type 
4007 (inc. audio cable, windscreen 
and clamp), $765.00; Type 2812 
power supply for 4003, $1,085.00. 

Company Address: 185 Forest St., 
Marlborough, Mass. 01752. 

For literature, circle No. 93 
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Brüel & Kjaer is a Danish firm which has produced con- 
denser microphones for use with their well-known line of 
sound measuring instruments since 1959. Now there are 
B & K Studio Microphones as well, of which two (the Type 
4003 and Type 4007) are reviewed here. 

Brüel & Kjaer's instrumentation microphones are opti- 
mized for frequency response and polar pattern, but not for 
low noise level. They are suitable for recording relatively 
loud instruments at close distance. In contrast, these studio 
microphones are optimized for dynamic range, frequency, 
and phase response and are specifically intended for music 
recording. They are pre -polarized, charged-backplate 
types which have metallic diaphragms for optimum re- 
sponse, corrosion resistance, and stable output with tem- 
perature changes. 

Those who have not used Brüel & Kjaer sound instru- 
ments may have some difficulty in understanding the differ- 
ences in acoustical properties of the various studio micro- 
phone types. B & K publishes an instruction manual for the 
microphones which gives much detail not included in the 
sales brochure. I will try to offer a brief, simplified explana- 
tion below. 

The Studio Microphones are omnidirectional, pressure - 
sensing types, same as the instrumentation models. Cardi- 
oid capsules are not presently available; thus, the B & K 
mikes are not suited to X -Y coincident -microphone stereo 
pickup. Applications are therefore limited to spaced -micro- 
phone stereo pickup, as in classical music, or close miking 
of instruments in multi -channel pop -music recording. 

There are four B & K Studio Microphones. They differ in 
capsule size (16 -mm diameter for the Types 4003 and 4006, 
12 mm for the 4004 and 4007) and in power supply (130 V 
for the 4003 and 4004, 48-V "phantom" power for the 4006 
and 4007). In order to evaluate both capsule sizes and 
powering options, I tested a pair of Type 4003 (16 -mm 
capsule, 130-V supply) and a pair of Type 4007 (12 -mm 
capsule, 48-V supply) microphones. 

These microphones are ultrahigh quality, omnidirectional 
condensers whose specifications complement the dynamic 
bandwidth of such new -technology recording systems as 
digital and direct -to -disc. They should also be of interest to 
amateur and professional recordists who have high -quality 
open -reel recorders. Some of the high -end cassette record- 
ers will also benefit from higher quality microphones. 

The prices of these microphones are high compared to 
those in past reviews, but since the microphone is the 
controlling "filter" in most recording systems, I believe that it 

is wise to spend more on microphones than on the recorder. 

Basic Characteristics 
My rule of thumb on microphone capsule size is that 

condenser microphones 16 mm and smaller in diameter 
potentially offer uniform frequency response and polar pat- 
tern to 15 kHz. This is true of both mikes under review. 

However, small microphones may have high electrical 
noise, which reduces dynamic range. Brüel & Kjaer has 
achieved a low (15-dBA) noise level in the 16 -mm Type 
4003 (and 4006). Thus, the specifications show excellent 
acoustical response for all musical applications, but low 
enough noise for distant miking of classical music. The 154- 

1 

dB SPL limit of the Type 4003 results in a dynamic range of 
154 -15 = 139 decibels, adequate for any recording and 
playback system known today. The noise levels of the 12 - 
mm Type 4007 (and 4004) are higher (24 dBA) than that of 
the 16 -mm microphones. However, the very high maximum 
SPL of the 12 -mm models results in a wide dynamic range: 
For the 4004, using the same power supply as the 4003, 
maximum SPL is 168 dB, resulting in a dynamic range of 
144 dB (168 - 24 dB). The Type 4007 tested here has a 
maximum SPL of 155 dB because of its lower power -supply 
voltage. 

The 4003 and the other 16 -mm model are furnished with 
removable, gridded caps which offer two choices of acous- 
tic response: The bright plated cap yields flat axial (0°) high - 
frequency response. The response to a diffuse field (as well 
as the 90° response) is rolled off above 5 kHz. In a typical, 
somewhat live room, a microphone is exposed to a diffuse 
field when it is more than a few meters from a musical 
instrument. A diffuse field is one in which sound reaches the 
microphone from many, random, directions. In other words, 
the sound which is reflected from many room surfaces is 
equal or greater in intensity to the direct sound from the 
instrument. Thus, the bright cap is properly used only for 
close miking (within about 1 meter or less), with the mike 
pointed at the instrument or vocalist. 

The black-gridded cap modifies the response so that the 
diffuse (which resembles the 90°) response is essentially flat 
to 15 kHz. In contrast, the axial (0°) response is specified to 
have a 6 -dB peak at 12 kHz with the black cap. Thus, the 
4003 or 4006 microphone with the black cap is properly 
used in a diffuse field, at a distance from sound sources. A 
good method is to point the mike at the ceiling because 
response to direct sound at 90° is flat, and response to the 
randomly reflected (diffuse) sound is also flat. 

With the 12 -mm cartridge of the 4007 (and the 4004), both 
the axial and diffuse responses are essentially flat, and so 
no removable gridded caps are provided. However, be- 
cause of both the higher noise level and higher SPL toler- 
ance of the 12 -mm models, referred to earlier, these micro- 
phones are billed as High Intensity models, properly used 
close to the sound source. 

As mentioned above, I tested both 130-V and 48-V mod- 
els. The Type 4003 is powered by 130 V from B & K's Type 
2812 power supply, to which it is linked by a special 15 -foot 
cable. (Cable extensions up to 45 feet may be used in many 
circumstances.) This higher voltage to the microphone 
preamp results in a higher SPL capability than the lower 
voltage model has, and a transformerless, balanced output 
specified as being at line level. When used with a transfor- 
merless input circuit, flat response and low distortion are 
assured down to below 20 Hz. 

The Type 4007 operates on "phantom" power, supplied 
through the regular microphone cable, at a nominal 48 V. 
That figure represents the open -circuit output of the power 
supply, and is dropped to a lower value by a series resistor 
in the power supply. The actual voltage at the microphone 
therefore depends on the value of this resistor and the 
microphone's own current draw. Despite an applicable DIN 
standard, there is considerable variation in these character- 
istics among the various makes, and sometimes between 
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C,'t YOU. SEE I SIC? 
B&W's ne est star is in the spotlight. 
To celebr to the marriage, of Audio and Video, B&W of 
England co missioned its world renowned research team to 
design a to dspeaker dedicated to the audio/video environ- 
ment. A ne star was born! 

Until recent y, TV was meant to capture the eye rather than 
the ear, á one -experience medium. But now, with the 
availability f Beta and VHS Hi Fi and the advent of Stereo 
TV, it has be ome a two -experience medium. Yes, you can ex- 
pect theatr quality sound in your own living room. B&W 
video acous is monitors reproduce the whole.eight octaves 
of sound, an stounding improvement over the four to five oc- 
taves reprod ced by ordinary TV speakers. 

The televisio picture tube and associated components are 
seriously aff cted by stray magnetic fields. The magnets 
employed in TV loudspeakers are shielded to prevent 
magnetic inte ference but if large magnets required to pro- 
duce true high fidelity are used, then shielding is only partial- 
ly effective. 

!,n'.c ::w.;;, ;?R;;Sita . 
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CZ 

B&W goes one step beyond. 3&W has totally redesigned the 
magnet circuits and motor system by procucing nickel - 
cobalt centre pole magnets. B&W has produced ZMF 
speakers, giving virkally a Zero Magnetic Field. This revolu- 
tionary new approach actua ly enhances the performance of 
the loudspeaker system beyond anything achievable with 
simple screening; B&W ZMF speakers car be placed im- 
mediately adjacent to the telEvision monitor wiviout creating 
any adverse effect. 

Behind the successful development of these video acoustic 
monitors lies B&W's world leadership in loudspeaker techno- 
logy and design. B&W's Model 801 has been selected by 
famous recording companies, orchestras and conductors 
.worldwide as their classical music monitor. For both the pro- 
fessional recording artists a -d the critical music lover, B&W 
has dedicated itself to the pursuit óf perfection in the re- 
creation of live sound. 

More than.a contribution t: viewing pleasure, B&W ZMF 
loudspeakers provide all that has been missing from the 
complete audio videc experience. LISTEN AN D YOU'LL SEE! 

6&W Enter No. 15 on Reader Service Card 

VIDEO ACOUSTIC MONITORS 

SUPERB SOU D WITHOUT PICTURE DISTORTION OR MOVEMENT 
An to American Audio P.O. Box 653, Buffalo, NY 14240 (416) 297-0595 - 



different models of a given make. Brüel & Kjaer offers no 48- 
V power supply of its own, but I was informed by its U.S. 
headquarters that the microphone should ideally receive 36 
V. (Unfortunately, this information is not in the instruction 
manual.) I would caution users to check that the voltage at 
the mike is 36 V, ± 10%, in order not to compromise perfor- 
mance of these very high -quality microphones. To calculate 
if a particular power supply will be adequate, use 3.5 to 4.0 
mA per mike as the current at 36 V. I hope that B & K will 
soon offer a 48-V phantom supply as an accessory. 

The Studio Microphone capsules are not user -removable 
from the preamp bodies, which is different from fhe design 
of the B & K instrumentation mikes and other commercial 
condenser microphones. So, if the capsule is damaged, as 
sometimes happens with Sound Level Meter microphones, 
you cannot replace it in the field. Also, this limits future 
interchangeability with newly designed capsules. A cardioid 
capsule is an obviously desirable accessory. 

Measurements 
Each Studio Microphone comes with a calibration chart 

showing complete measured data. The accuracy is unques- 
tionable, as the Brüel & Kjaer laboratory in Copenhagen is 
comparable to the lab at our National Bureau of Standards. 
Therefore, much of my work consisted simply of verifying 
this data. The calibration chart is a plus to professional 
users who have equipment for measuring frequency re- 
sponse, such as real-time analyzers, TDS systems, or a strip 
chart and oscillator such as I have. Thus, a B & K Studio 
Microphone can serve as a reference in microphone and 
loudspeaker testing in the field. 

I must emphasize that I did not evaluate new, randomly 
selected microphones. These were microphones from the 
West Coast regional demo stock. The mikes showed evi- 
dence of being used, as some dust was seen on the 
diaphragms with a magnifying glass. B & K is currently 
loaning mikes for studios to try before buying, so both new 
and demo stocks are quite short at this time. This reflects 
present demand for these mikes for professional recording, 
and B & K is now setting up a dealer network. 

As mentioned above, B & K provides no power supply for 
its 48-V models, leaving that responsibility to the user. The 
only such supply I had available, an AKG, had too much 
resistance for these microphones, yielding only 27 V at the 
mikes. I therefore powered the Type 4007 in these tests with 
four 9-V batteries in series, connected to the center top of a 

UTC HA -108X line transformer, which was set for 200:200 
ohms. Thus, with low series resistance, there was certain to 
be nearly 36 V at the microphone. The UTC transformer is 
very well shielded, has flat response from about 10 Hz to 50 
kHz, and will handle up to +20 dBm levels in the audio 
frequency range without distortion. 

The 4003 was powered by the 2812 power supply. This is 
a totally transformerless, line -level output system. Since the 
4003 has response down to 5 Hz, many input transformers 
with small cores may introduce distortion due to magnetic - 
core saturation on high-level, low -frequency tones, such as 
organ -pedal notes at 16 Hz. I found that the "line -level" 
output of the 4003 (-20 dBV at 94 dB SPL or 1 Pa) was 
about 20 dB too low for any of my line inputs, but 30 dB 

While expensive, these new 
B & K mikes are ultra -high 
quality condensers which 
will complement any 
high -end recording system. 

TYPE 4003, 62 OHMS 

Fig. 1-Impedance vs. 
frequency (balanced 
output mode). 
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TYPE 4007, 50 OHMS 
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4003 

OdB=-2OdBV/Pa 
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4007 

OdB=-53.50BV/Po (BOTH UNITS) 

Fig. 2-Axial frequency 
response. 
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Fig. 3-Frequency 
response vs. angle, 
Type 4007. 
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Fig. 4-Frequency 
response vs. angle, 
Type 4003 with bright 
gridded cap. 
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Each Studio Microphone 
comes with a calibration 
chart showing complete 
measured data, and the 
accuracy is unquestionable. 

J 
W 
5 
W 

Fig. 5-Frequency 
response vs. angle, 
Type 4003 with black 
gridded cap. 
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Fig. 6-Effect of 
windscreens on axial 
response, Type 4003 with 
bright gridded cap and 
Type 4007. 
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Fig. 7-Noise spectra for 
Type 4007 (overall noise 
level, 24 dBA, 26.5 dB 
unweighted) and Type 
4003 (overall noise level, 
14 dBA, 21 dB 
unweighted). 

higher than appropriate for low -impedance microphone in- 
puts. From time to time, I had trouble with hum ground loops 
between the 2812 supply and my mike preamps, so I opted 
to use a 30 -dB pad plus an HA -108X transformer (200:200 
ohms) for frequency response and listening tests. Thus, the 
4003 and 4007 were each tested with a transformer and, at 
equivalent audio output levels, into standard balanced, low - 
impedance microphone inputs. There was very little possi- 
bility that the very large HA -108X transformer core saturated 
during testing or music recordings. 

The measured impedances versus frequency are shown 
in Fig. 1. These are the impedances seen by the primaries 
of my isolation transformers, without the resistive pad on the 
4003. The 50- and 62 -ohm impedance values, when used 
with unloaded 150/250 -ohm inputs of domestic preamps, 
might possibly cause higher noise in any input stages which 
require a 150- or 250 -ohm termination for minimum noise. 
Also, mismatch can upset the frequency response of some 
preamps. Note that most Japanese -made microphones I've 
reviewed measure 600 ohms. In my opinion, equipment 
manufacturers should not have to design for a 10 -to -1 range 
of microphone impedances. Fortunately, my isolation trans- 
formers added resistance in series with the microphones, so 
the test preamp and tape recorders saw about 150 ohms. 
The mikes easily met their noise specifications with this 
added resistance. 

Figure 2 shows that all four mikes conformed to their 
frequency response specs. Frequency responses of the two 
pairs matched closely, and only the 4003s showed a 1.5 -dB 
difference in output levels. The flat trend of the 4003's axial 
response curves reflects the use of the "close-miking" 
bright grid. 

Open -circuit output levels of the 4007s were 1.5 dB below 
nominal, and the 4003s measured +4.5 and +6 dB re: 
nominal value. The transformerless output of the electroni- 
cally balanced 2812 necessarily has its midpoint grounded, 
whereas a transformer balanced output can be floating. So, 
if I had measured the 4003s with an unbalanced input, the 
output levels would be 6 dB lower, conforming to specifica- 
tions. In my music recordings, I used a 30 -dB pad with the 
4003s, with calculations based on -20 dBV output level, so 
I am convinced that the 6 -dB difference is simply an artifact 
of measurement technique. 

Figure 3 shows that the 4007 has essentially flat response 
to 15 kHz over its front hemisphere (0° to ± 90°). The diffuse - 
field response may be assumed to be similarly flat. 

In contrast, the 4003's response with the bright grid is flat 
only from 0° to ±45° (Fig. 4). The 90° (and diffuse -field) 
responses roll off above 5 kHz. Figure 5 shows how the 
black grid flattens the 90° (and diffuse) response to 15 kHz, 
while the on -axis response peaks at about 14 kHz. 

Figure 6 shows how the windscreens increase the high - 
frequency output of the Type 4003 and Type 4007 by about 
1 dB over a broad range. This contrasts with most of the 
larger, "Nerf-ball" windscreens, which cause about 1.5 dB 
of loss at 10 kHz. B & K has stated in previous publications 
that windscreens protect condenser microphones from dirt 
and corrosion, and I recommend that they be used on the 
Studio Microphones at all times. 

Noise measurement was most difficult because, even 
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Will your next AM/FM Receiver 
also give you StereoplexTM television sound? 

Only if it's Technics. 
Now lechnics brings you stereo receivers tlat are so 

technologically advanced, they give you more than 
dramatically clean AM. More limn brilliant FM. Now 
lechnics receivers also tune in television sound. At 1c1 

electronically expand it into Srereoplex television sound. 
So with lechnics Stereoplex receivers, ordinary IV 

shows now sound extraordinary. Special effects now 
sound truly spec tacular. Aru1 there's more. 

Every new tec hnics Stereoplex receiver contains two 
microprocessors. The first controls Technics innovative 
Computer -Drive circuitry. To actually stop distortion 
before it starts. For music of astonishing clarity. 

The second microprocessor controls and monitors 
Ole quartz synthesis tuner. The most accurate tuning 
system in the world. For locked -in, drift -free reception. 

In addition, there's an input to connect a Compact 
Disc player, a VCR or a video monitor. 

The new Technics stereo receivers. More than AM. 
More than FM. Even more than television sound. 
Because they're more than ordinary stereo receivers. 
They're Technics. 

Technics 
rite science of sound 
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though I used a sound -attenuation box with about 40 dB of 
loss, the very low noise level of the 4003 meant that the tests 
had to be conducted at night, when outside ambient noise 
was at a minimum. Figure 7 shows the 1/3 -octave noise 
analysis of the 4003 and 4007. The 4003's equivalent noise 
level was 14 dBA, well within the 17-dBA specification. 
Unweighted noise was a very low 21 dB. Previously, I had 
thought that only a microphone with a 1 -inch diaphragm 
could have this low a noise level. (As explained in the 
September 1978 issue, I use an old RCA tube amplifier, 
Type OP -6, for noise measurements. This amp band -limits 
noise to a range from 30 Hz to 15 kHz and, according to my 
latest test, measures less than -130 dBm equivalent input 
noise level. In 1978, I asked readers to write us of a solid- 
state preamp with equivalent or lower noise; we are still 
waiting for an answer.) 

Phasing, as measured with an EMT -160 polarity tester, 
was pin 2 plus, in accordance with EIA specifications, for 
both models. Because of the extended low -frequency re- 
sponses of the 4003 and 4007, their windscreens do not 
entirely cure breath pop or wind noise which is manifest as a 
very low -frequency thump. Low -frequency noise is also 
heard if one moves either microphone rapidly without a 
windscreen. Thus, the Studio Microphones should not be 
used as hand-held vocalist's microphones; there are plenty 
of cheaper mikes to serve this purpose. The Studio Micro- 
phones were found to have negligible vibration or shock 
sensitivity. Magnetic hum pickup of the 4003 was about 20 
dB less than that of my comparison mike, a Nakamichi CM - 
700 with omnidirectional capsule. The 4007 showed only 
about 2 dB higher hum pickup than the 4003, even though 
the 4007 has a transformer and the 4003 does not. 

While making hum and noise tests, it was imperative to 
ground the chassis of the 2812 power supply to avoid hum. 
Unlike B & K instrumentation -mike power supplies, the 2812 
has no provision for a three -wire grounded power cord. I 

found that sometimes a grounded cord was needed and 
had to substitute a clip lead. I hope that this problem will be 
taken care of. 

Use and Listening Tests 
Voice pickup quality of the 4003 with bright grid, the 

4007, and a Nakamichi CM -700 with the omni capsule were 
quite similar for any orientation of the microphones. 

The 4003s were used to record a festive concert and 
church service in the large 1,000 -seat sanctuary of my local 
Methodist church. Empty, the reverberation time is 2.5 to 3.0 
S, but with a full house for this service, acoustics were less 
live. The 4003s were mounted vertically about 6 inches 
apart, according to suggestions from a Brüel & Kjaer field 
engineer, and located off -center at the front of the nave 
seating area. The black grids were used, because the 
musical instruments of a brass quintet were about 10 feet 
away in the chancel, and a bell choir was about 20 feet 
away in the transept. Organ pipes were in the front and 
back of the church, and the choir in the front. A Revox open - 
reel recorder was in a remote control room, requiring the 
2812 power supply outputs to connect to house mike lines 
about 200 feet long. The 2812 chassis was not grounded, 
but perhaps should have been, because I had to play with 

Using a pair of 4003s, 
spaced about 6 inches 
apart, a festive church 
concert produced excellent 
imaging and exciting 
ambience. 

. , 

the grounding of the two HA -108X isolation transformers 
plus the two 30 -dB pads located at the Revox. I used the 
Revox's low -impedance mike inputs. Without the transform- 
ers for isolation and balancing, hum was clearly audible. 

I I stened to the tape in my acoustically dead listening 
room over my modified and equalized Altec 604C 15 -inch 
coaxial speakers. Several years ago, I had tried Nakamichi 
omnis, spaced at 10 feet, for recording in the church, but 
imaging was poor ano the ambience or room sound was 
annoying. With the closely spaced B & K 4003s, the imag- 
ing was excellent and the ambience exciting rather than 
annoying. The ye -service brass music was brilliant in the 
highs and well imaged in spite of the unfavorable position of 
the mikes, off -center of the ensemble and only 4 feet from 
the floor (so as to be inconsoicuous). The bells were crisp 
and well defined in space in spite of their distant location. 
During the processional CO Come All Ye Faithful"), the 
brass and organ were playing at maximum level, the con- 
gregation of 1,000 was singing, and the choir was singing 
as it marched down the aisle. The bass sound of the organ 
seemed about an octave deeper and more full than on any 
previous tape. The brass was clearly heard above the sing- 
ing, which seemed to fill my listening room, similar to the live 
listening experience. The overall result was a dazzling re- 
cording which I have used several times as a demo tape to 
impress people with the sound of the B & K mikes and my 
playback equipment. 

I was able to compare the above tape with one made a 
year earlier with coincident Nakamichi CM -700 cardioids on 

Table I-Specifications of Type 4004 and Type 4006 
microphones. 

Sensitivity at 250 Hz: Type 4004, 10 mV/Pa, unloaded 
(- 40 dBV); Type 4006, 12.5 mV/Pa, unloaded (- 38 
dBV). 

Harmonic Distortion: Type 4004, 1% at 148 dB peak SPL, 
below 20 kHz; Type 4006, 1% at 135 dB peak SPL, above 
100 Hz. 

Maximum Sound Pressure Level: Type 4004, 168 dB 
peak SPL, at or below 4 kHz; Type 4006, 143 dB peak 
SPL, above 200 Hz. 

All Other Specifications: Type 4004, same as 4007, ex- 
cept audio output, power supply and price same as 4003; 
Type 4006, same as Type 4003, except audio output, 
power supply and price same as 4007. 
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With the organ playing at 
maximum, the bass sound 
seemed about an octave 
deeper than on any 
previous tape. 

a 14 -foot -tall stand. The musical instruments, musicians, 
and program were essentially the same. The exciting ambi- 
ence of the singing was lost with the Nakamichi mikes. 
Imaging of the brass quintet was little improved by the more 
favorably situated cardioids. The brass sound was brilliant 
and quite similar to that from the B & K mikes, reflecting that 
both mikes have 16 -mm capsules. The congregational sing- 
ing was poorly defined by the cardioids, and the firm bass 
of the B & K tape was missing in the Nakamichi tape. So, my 
first-rate recording of 1983 became second-rate by com- 
parison to the 1984 tape. 

The 4003s were then used to record a string quartet in a 

neighboring Presbyterian church, with similar placement of 
the mikes -6 inches apart on a low stand. Again, the black 
grids were used and the strings sounded brilliant and well 
imaged. Of course, this tape did not reveal the outstanding 
bass response of the 4003s. At no time was any microphone 
noise evident. 

Owing to a shortage of timely concerts, plus the success 
enjoyed with the 4003s, I had no opportunity to record with 
the 4007s. Besides, these are best used for multi -channel 
miking of pop music, which I never do. This I leave as an 
exercise for the reader. Since the 4007s are miniature ver- 
sions of the 4003s, sound quality should be equal or better. 
Noise level is low enough for pop recordings or for most 
uses in close-miking instruments. With either model of phan- 

tom -powered mike, low -frequency distortion could be en - 

countered if the integral transformers become saturated. 
Obviously, for low -frequency, high -intensity sound pickup, 
the 130-V, transformerless models are best. 

Conclusion 
The Brüel & Kjaer Studio Microphones are easily the best 

I've tested in seven years of reviews for Audio, but are also 
the most expensive ones. The treble sound was not notice- 
ably better than that of a low-cost 16 -mm microphone, the 
Nakamichi (but note that the latter microphone is no longer 
on the market). My comparison recordings with brass instru- 
ments were not very well suited to revealing differences at 
10 kHz or higher. The extended bass response was very 
noticeable, compared to my reference, so I think that the 
4003 is quite superior for recording pipe organ; the spa- 
cious room sound was quite impressive. 

It is obvious that these omnidirectional microphones are 
suited to close miking of musical instruments, but the very 
low noise level of the 4003 makes ít ideal for distant miking 
of soft classical music, such as string quartets. Initially, I 

thought that the omni pattern would make these mikes 
useless for single -location stereo pickup, but with 6 -inch 
spacing, stereo imaging was excellent. 

I can highly recommend the B & K Studio Microphones 
for most all music recording applications. Jon R. Sank 

Please remain seated for 
this performance. 

When you audition the new 200 Series separates from Revox, 
you will enjoy a musical experience rarely encountered outside 
the concert hall. 

First, listen to the new Revox B251 Integrated Amplifier. It 

offers a switching power supply for more power reserves; a new 
power output stage with a faster rise time for accurate transient 
reproduction; and a signal-to-noise ratio at low output (better than 
-80 dB at 50 mW) that makes it an ideal companion for digital 
disc players. 

When you audition the B261 Digital Synthesizer FM Tuner, 

you'll notice how it locks in weak FM signals- even when adjacent 
to strong ones - that other tuners mute or mask with noise. The B261's 

signal-to-noise and distortion specs ore so low that they chai- 

r-- lenge the limits of test instruments. So the music you - 

hear is the music being broadcast. No more, 
no less. 

Finally, you may switch back and forth 
among the B251's six source inputs. Choose any of 
the B261's 20 pre-set stations. Adjust the volume and 
balance. Monitor the separate record -out circuit. Or 
operate the Revox turntable, open reel recorder, and 
cassette deck. You may do so without leaving your 
easy chair. 

The 200 Series from Revox of Switzerland. A quan- 
tum leap forward in sonic accuracy. With the conven- 
ience of infrared remote control. Contact your Revox dealer 
for an audition session. 
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B201 remote transmitter and 
wood cabinet optional. Remote capability 
retro!fable into most Pesos turntables and tape decks 

SMMMMM REVOX 
1425 Elm Hill Pike, Nashville, Tennessee 37210 
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Introducing The New Ohm Walsh 1 

The Lowest Price Ever 
For Our Most Expensive Sound 

Under $595 Per Pair 
1982The Ohm Walsh 2 

loudspeaker was 
introduced. It provided a sound 
quality only approached by much 
more expensive speakers. It has 
received more rave reviews than 
any new speaker in the last ten 
years. It was voted "Speaker of the 
Year" in the 1982 Audio -Video 
International Hi -Fi Grand Prix. The 
Complete Buyers Guide To Stereo/ 
Hi -Fi Equipment said, "It is, bluntly 
put, one of the finest speakers 
we've heard regardless of price. 
The fact that a pair sells for well 
under a thousand dollars is, in our 
opinion, nothing short of a sonic 
miracle" Audio Magazine said, 
...These Ohm Walsh 2 speakers 
certainly must be rated a 'best 
buy:" The Ohm Walsh 2 was the 
start of a new family of loudspeakers. 

1983 The Ohm Walsh 4 
was introduced. This 

is a larger version which reproduces 
deeper base and can play much 
louder. The New York Times said, 
"[Ohm] has now at last gone all 
the way with the new Ohm Walsh 
4, which boasts all the notable vir- 
tues of the earlier model but 
extends the bass to 32 Hertz. This 
allows it to conjure up with almost 
tactile impact the deep shudder of 
a low C played on an organ pedal 
or the wallop of a bass drum. With 
a stupendous power capacity of 

500 watts, the Ohm Walsh 4 
acconmodates with apparent 
ease even the most hair-raising 
sonic peaks contained on the new 
laser disks" The stereo imaging 
quality is still superb and is 
enhanced with a "Perspective 
Control" that allows the listener to 
move the stereo image nearer or 
further from him to match his 
desires. The Ohm Walsh 4 is the 
top of the family of Ohm Walsh 
speakers. 

1984 The Ohm Walsh 1 is 
Introduced. The most 

basic speaker utilizing Ohms 
unique patented technology. It has 
the same highly acclaimed stereo 
imaging quality as the rest of the 
Ohm Walsh family. The Ohm 
Walsh l's smoothness and lifelike 
reproductions set a new standard 
for speakers of their low price. For 
$595 a pair you can now enter 
Ohm's family of excellent speakers 
at the lowest price ever. 

To get details on buying directly from 
Ohm, call today loll free. 

800-221-6984 
Or write, 

Ohm Acoustics Corp. 
241 Taaffe Place, Brooklyn, New York 11205 

We make loudspeakers correctly. 

Specifications Ohm Walsh 1 Ohm Walsh 2 Ohm Walsh 4 

Frequency Response 48 Hz to 18kHz ± 4dB 45Hz to 16kHz ± 4dB 32Hz to 17kHz ± 4dB 
Weight 24 lbs. 29 lbs. 63 lbs. 

Sensitivity 87dB at 1 meter with a 2.83 volt input 87dB at 1 meter with a 2.83 volt Input 
and all controls at maximum 

87dB at 1 meter with a 2.83 volt Input 
and all controls at maximum 

Finish Genuine walnut veneer Genuine wood veneer, walnut and oak 
standard. Scandinavian rosewood and 
black or white lacquer on oak finishes 
available on special order. 

Genuine wood veneer, walnut and oak 
standard. Scandinavian rosewood and 
black or white lacquer on oak finishes 
available on special order. 

Inputs Press connectors accepting "banana plugs" 
or bare wire up to 12 gauge 

Press connectors accepting "banana plugs" 
or bare wire up to 12 gauge 

Press connectors accepting "banana plugs" 
or bare wire up to 12 gauge 

Controls None 2 - low and high frequency each with 
3 positions 

3 - low, high and perspective each with 
3 positions 

Power requirement 20 watts minimum/90 watts maximum 
on Music 

30 watts minimum/t20 watts maximum 50 watts minimum/500 watts maximum 

Impedance 8 ohms 4 ohms 8 ohms 
Price per Pair Under $595 Under $995 

Depending on finish 
Under 51895 
Depending on finish 
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EQUIPMENT.. PROFILE 

SONY 
CDP-61 OES 
COMPACT DISC 
PLAYER 

Manufacturer's Specifications 
Frequency Response: 5 Hz to 20 

kHz, ±0.5 dB. 
Dynamic Range: Greater than 95 

dB. 
Channel Separation: Greater than 

90 dB. 
Harmonic Distortion: Less than 

0.003% at 1 kHz. 
Output Level: Fixed, 2 V rms across 

10 kilohms; variable, up to 2.0 V rms 
across 50 kilohms; headphones, 29 
mW across 32 ohms. 

Power Consumption: 30 watts. 
Dimensions: 17 in. (43.1 cm) W x 

41/4 in. (10.6 cm) H x 127/8 in. (32.7 
cm) D. 

Weight: Approximately 19 lbs. (8.6 
kg). 

Price: $850.00. 

Company Address: Sony Dr., Park 
Ridge, N.J. 07656. 

For literature, circle No. 94 
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Call it a second -generation CD player, or even a third - 
generation player. Whatever you choose to call it, Sony's 
CDP-610ES Compact Disc player offers convenience fea- 
tures and performance which are obviously a result of their 
experiences with the Models CDP-101 and CDP-701 intro- 
duced well over a year ago. Considerably less expensive 
than the top -of -the -line CDP-701, and even less expensive 
than the very first Compact Disc player I tested. the CDP- 
101, the newest addition to the line actually falls midway 
between the two other models in terms of its capabilities 
and user features. 

According to Sony, the CDP-610ES uses the same laser 
diode, the same digital -to -analog converter LSI, and the 
same error -correction circuitry as their top -of -the line CDP- 
701 ES. Control features include "Automatic Music Sensor" 
(AMS), which enables you to skip from song to song at the 
touch of a button; an index search function which locates 
specially coded index points with n a selection, enabling the 
player to begin play at those points, and two -speed cue and 
review-not unlike that found on some analog cassette 
decks-which allows you to scan forwards or backwards 
while listening to the disc's contents at reducec level and 
correct pitch. 

Packaged with the CDP-610ES is an infrared, wireless, 
remote control which offers 10 -key direct -access track se- 
lection and-a feature I've never seen on a CD remote 
before-control of the variable line output level. This may 
prove to be the most desirable feature, since the wide 
dynamic range found in many CDs often takes listeners 
(and loudspeaker systems) by surprise with sudden, ear - 
shattering crescendos. Being able to quickly adjust listen- 
ing level, without having to run across the room to the 
player, could prove to be most beneficial to your ears and to 
your equipment from time to time! 

This player also has a repeat mode similar to that on 
Sony's earlier machines; it can be used to automatically 
repeat an entire disc, an individual selection, or any musical 
passage between any two points you designate on a disc. 

Sony has elected to stay with an all -black front -panel 
finish for this unit. A "Power" switch, a "Timer" switch (for 
use with an external timer), and a headphone jack and level 
control are to the left of the disc drawer. The motorized 
drawer emerges to accept a disc when a pad on its front 
surface is touched, and is closed by a second touch of the 
same area. The drawer will also close when the "Play" 
button, just to the right, is touched, which also begins play. 
A "Pause" button is just below "Play"; both buttons incorpo- 
rate status -indicator lights. The "Automatic Music Sensor" 
buttons (which advance the laser pickup forward or back by 
one track for every push you give them), "Index" buttons, 
and the manual fast -search buttons occupy the remaining 
space below the large display area. 

The display itself tells you a great deal more about what's 
happening with the player than was the case with the Model 
CDP-101. Both "Track" and "Index" numbers illuminate, as 
do the words "Disc" (when a disc is inside the player and is 
revolving), "Scan" (when the laser is searching for the track 
or point you have specified), "Minute" and "Second." The 
time display can show either elapsed time within a track or 
remaining time on the disc, depending upon the setting of a 
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Of greater importance is 
the ability of a CD player 
to track properly, and the 
610 plays all the way 
through the Philips 
"defects" disc. 
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toggle touch -pad located to the right of the display area. 
Other controls at the right end of the panel include a "Stop 
(Reset)" button, a variable line -output level control, four 
"Repeat" programming buttons (whose functions were de- 
scribed earlier), and an "Auto Pause" button which, when 
depressed, causes the player to pause after playing a track. 

The hand-held remote control houses a 10 -number key 
pad, a "Clear" key, and a "Start" key in addition to all the 
function keys and buttons already described. The remote 
control can be used to directly access a given track by 
number without having to touch the "Automatic Music Sen- 
sor" keys over and over again to bring the laser pickup to a 
high -numbered track. 

The rear panel of the CDP-610ES is equipped with two 
pairs of output jacks (fixed and variable) and with a "Beep" 
switch. With the "Beep" switch on, a sound is heard every 
time you send a command from the remote control, giving 
audible verification that the command was received and is 
being executed. I found after a few minutes of operation that 

I was able to "trust" the machine (and its remote control) 
and was grateful that Sony had provided a means for 
turning off the reassuring beep. I never turned it back on 
again during all of my lab and listening tests-and I never 
missed it either. 

The rear panel of this unit also incorporates that "mysteri- 
ous" multi -pin connector, about which I've received numer- 
ous inquiries from readers and others who own earlier Sony 
CD players that were equipped with the same connector. By 
now I have some pretty good clues as to what the ultimate 
purpose of this connector will be. Suffice it to say that the 
words "computer control" and "digitally generated graphics 
and pictures" come to mind, though all Sony will say at this 
time is that this accessory connector will be "used to extend 
the utility of this Compact Disc player by providing for the 
connection of optional equipment which will be available in 
the future...." Okay, Sony, if you want to play it cagey, 
that's all right with me. I can wait till you spring the next 
surprise on us! 

Measurements 
Figure 1 is a plot of frequency response for both stereo 

channels, extending from 20 Hz to 20 kHz. The vertical 
scale has been purposely expanded to 2 dB per division to 
disclose minor deviations from flat response. In this case, 
they were minor indeed, never exceeding +0.4 or -0.2 dB 
at any frequency within the audible range. 

Figure 2 is a plot of harmonic distortion versus frequency 
for three different output levels. As is true in any digital 
system of this kind, THD rises with decreasing recorded 
levels, rather than the other way around. Thus, at 0 dB 
recorded level (maximum), THD ranged from a low of 
0.004% at low and mid -frequencies to a high of 0.0075% at 
20 kHz. At -30 dB recorded level, THD ranged from 
around 0.07% to just under 0.1%. 

The CDP-610ES exhibited one of the most accurate lin- 
earity characteristics I have yet measured for any CD play- 
er. Linearity was within -0.3 dB even at 80 dB below 
maximum recorded level, and it was absolutely accurate 
down to 70 dB below maximum output level. Separation 
characteristics, plotted in Fig. 3, were virtually identical for 
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A clear challenge from PDMagnetics 
to the readers of Audio. 

Introducing the 500 CROLYNt" HG Audio Cassette. Clear sound. clear shell...clearly superior. 

Thenew 500 CROLYN'" High Grade cassette will exceed even 
your high standards. We encineered it for you, the audiophile. 
We want to hear from you. We challenge you to compare it 
with the likes of XL-IIS and EA -X. Hear the difference genuine 
chromium dioxide tape makas versus cobalt -iron oxide imita- 
tions or other "chrome equivalent" tapes. Also, ask about 
1100 Metal HG and 'Thi-Cxide Ferro HG. 

Buy a 500 CROLYN" HC cassette. Use it-test it-under 
your standards. Send us yotr comments (plus outer wrapper 
and sales receipt). We'll senc you a 500 CROLYN'" HG Cassette 
FREE! We're betting you will agree with our results.* 

Only the people wl-o invented the compact cassette 
(Philips, the "P" in our name), and chromium dioxide (Du Pont. 
the "D" in our name). could bring you a tape this great. 

Rating vs. leading Premium Cassettes 

500 CROLYN ' HG 

Tape Background Noe SUPERIOR 

S/N. Low Frequency SUPERIOR 

SIN High Frequency EQUAL 

Dynamic Range SUPERIOR 

Frequency Response 

Shell Quality 

EQUAL 

EQUAL 

Overall Listaiing Qualty SUPERIOR 

Specific tes results mailable on request. For free cassette 
offer. technial information or the PDMagnetics dealer serv- 
ing your area, write us at adcress below 

PDMagntics 
A legacy of quality from Philips and Du Pont. 

I 
1 

Poo ww .._ s 100 aror.ir 

o ---- 

an!~ __ .....__._.. _.._. PDMagni 

rkk 

t 

500 C © L-Luur-' [... 

500 CñOLYN rri. 
PDI V,agneticm 

'Offer expires December 31, 1984 

g1984 PDMagnetics 600 Heron Dlw. Foreland Industrial Compkx. B' idgeport. NI 08014 

Enter No. 43 on Reader Service Card 



Luxman brings music home to Burt Bacharach and Carole Bayer Sager 
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For those whose lives are music, there Is Luxman. E 

Uncompromising Luxman. Precise, elegant 
Luxman. The Luxman of legendary innovation (%, 

and handcrafted quality; of sound 
pure, rich and real. If you value such 
music, Luxman belongs in your life. \ 

For the dealer nearest you, 
call 1-800-257-4631. \ ! l -;T 

" 

LTJX'- 
HIGH FIDELITY SYSTEMS 

Luxman/Division of A:pine Electronics of America, 19145 G'a'nercy PI.. Torrance. CA 90501 
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While differences between 
CD players still remain 
fairly subtle, the 610 does 
show a slight sonic 
improvement over the 
earlier CDP-101. 

both channels except at the extreme low and high ends of 
the spectrum. Typically, separation measured around 88 dB 
over most of the useful audio range. 

SMPTE-IM distortion measured 0.002% at maximum re- 
corded level, increasing to 0.014% at a -20 dB recorded 
level. CCIF (twin -tone) IM, using 19- and 20 -kHz signals 
(which combined produced a "0 -dB" output level), mea- 
sured 0.0019%, increasing to 0.0056% at -10 dB level. As 
in previous tests of CD players, signal-to-noise analysis was 
conducted both without and with an A -weighting network. 
Results are shown in Figs. 4A and 4B. Overall signal-to- 
noise ratio measured 95.1 dB, unweighted, and precisely 
100 dB A -weighted. 

Square -wave reproduction of a 1 -kHz, digitally generated 
square -wave test signal, shown in Fig. 5, was typical of that 
encountered with CD players which utilize multi -pole, ana- 
log, low-pass filters (in this case, eleventh -order filters are 
used) in post-D/A circuitry. The same holds true for the 
reproduction of a digitally generated unit -pulse signal, 
shown in the 'scope photo of Fig. 6. The usual phase dis- 
placement between a 200 -Hz, left -channel test signal and a 
2 -kHz, right -channel test signal is obvious in the 'scope 
photo of Fig. 7. For perfect phase linearity, positive crossing 
of the zero axis would occur at the same time for both test 
signals, and that is clearly not the case here. 

Purists will argue interminably about the sonic merits or 
demerits of this or that CD player design, but when you get 
right down to it, the sonic differences between players 
remain fairly subtle, at best. What I believe to be of far 
greater importance is the ability of a CD player to track 
properly, to utilize as much of the error -correction capability 
as was "built into" the Compact Disc standards developed 
by Philips and Sony, and to withstand mechanical shocks 
and vibration any piece of equipment is likely to undergo 
during normal use. 

With these points in mind, I subjected the Sony CDP- 
610ES to the usual tests which employ my special Philips 
"defects" test disc (the one with the ever -widening opaque 
wedge, the black "dust" dots of increasing diameter, and 
the simulated fingerprint smudge). The CDP-610ES joins the 
ranks of those very few players that were able to play 
through that entire disc without so much as a single mute or 
a single moment of mistracking. It came as no surprise, after 
these tests were completed, to find that the player was also 
highly resistant to mistracking caused by blows to its top 
and sides. 

Use and Listening Tests 
Over the course of several weeks, I had an opportunity to 

listen to the CDP-610ES for a considerably longer time than 
I usually devote to a single piece of equipment I review for 

Audio. I not only came to appreciate the superb sound 
quality delivered by this machine (yes, I could hear a slight 
sonic improvement compared with the CDP-101), but I be- 
came rather attached to it because of its excellent human 
engineering and especially the speed with which it ac- 
cessed any track on a d sc. Now that I have a few discs with 
indexing, I greatly appreciate the ability to access the in- 
dexed locations on those discs as well. 

In addition to trying out some of my old CD favorites (so 
that I can compare them with how they sounded on earlier 
machines), I make it a practice to try out several newer CDs 
each time I get my hands on a new player. A few that 
sounded especially great on the Sony CDP-610ES were 
Telarc's Malcolm Frager Plays Chopin (CD -80040) and 
Bach on the Great Organ at Methuen, played by Michael 
Murray (CD -80049), as well as Denon's Bach: Concertos in 
D Minor and A Minor (38C37-7064). Listening to any one of 
these masterfully recorded CDs simply reinforces my faith in 
this new medium as well as my conclusion that the Sony 
CDP-610ES ranks very high indeed in the growing list of 
superior, second- and third -generation CD players. 

Leonard Feldman 

Fig. 6-Reproduction of 
single pulse. 

Fig. 7-Phase error check 
using 200 -Hz and 2-kl-z 
tones; see text. 
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GOING AGAINST THE GRAIN 

* Belles Research 

How can Belles Research, an American 
manufacturer, compete against all these 
products from the Orient? Quite easily. 

Belles Research audio components are all 

handcrafted. Each transistor is tested, cali- 

brated, and matched by Belles. No cost cut- 
ting integrated chips are used in the signal 

path or power supply. Costly polyester and 

polypropylene capacitors are used 

throughout. All resistors . 
are metal film with I% tol- 
erances. Connectors are 

machined nickel cadmium, 
knobs are machined from 

_, ----/ ._ 

Yamaha 

SONY 
Sansui 

Robertson 
NAD 

Nakamichi 
Mitsubishi 
Kyocera 

Harmon/Kardon 
Denon 
Fisher 

etc. 

solid aluminum. Belles power amplifiers re- 
quire no protection circuitry whatsoever and 

can therefore deliver high current into any 

speaker load. Belles preamplifiers accept low 
output moving coils straight through with a 

single gain stage. 
Which of these competitors from the 

Orient offer you all of this? None, not a 

single one. Some are even more 

. ri i ,.ü. 

Belles Two Power Amplifier 

expensive than Belles, con- 
siderably more. 

What's accomplished 
quite easily by us, must be 

difficult for them. 

Belles Research is proudly presented by: 

GALA SOUND, 650 Monroe Avenue, Rochester, NY 14607 (716) 461-3000 
BELLES RESEARCH CORP. 875 Merrick Ave.. Westbury, NY 11590 (516) 683-3000 

Enter No. 12 on Reader Service Card 
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HEYBROOK TT2 
TURNTABLE 
AND TONEARM 
Manufacturer's Specifications 
Turntable 
Drive System: Belt. 
Motor Type: Synchronous. 
Speeds: 331/3 and 45 rpm. 
Speed Drift: Less than 0.1%. 
Wow 8 Flutter: Less than ±0.1%, 

DIN peak weighted. 
Rumble: Better than -73 dB, DIN B 

weighted. 

Tonearm 
Type: Pivoted straight tube with non - 

detachable headshell. 
Effective Mass: 12 grams without 

cartridge. 
Nominal Length: 91/8 in. (231.8 

mm). 
Effective Length: 8.3 in. (210.8 

mm). 
Stylus Overhang: 18 mm. 
Cable Capacitance: 100 pF, max. 

General Specifications 
Dimensions: 171/2 in. (44.5 cm) W x 

141/4 in. (36.2 cm) D x 61/4 in. (15.9 
cm) H with dust cover closed. 

Weight: 26 lbs. (11.8 kg). 
Price: $679.00 with Heybrook tone - 

arm; $498.00 without tonearm. 
Company Address: c/o D'Ascanio 

Audio, 11450 Overseas Highway, 
Marathon, Fla. 33050. 

For literature, circle No. 95 
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TT2 

The Heybrook TT2 is a splendid ex- 
ample of the English renaissance in 
simple, high-performance, belt -drive 
turntables equipped with floating sub - 
chassis for effective isolation of the 
platter and stylus from external vibra- 
tion. The TT2 makes a positive impres- 
sion as soon as it is unpacked, thanks 
to its unusually heavy weight (26 
pounds) and remarkably solid con- 
struction. "Solid," in this case, is not a 
metaphor: Much of the TT2 is a solid 
block of dense wood. 

In most floating -chassis turntables, 
the "base" is a decorative shell sur- 
rounding an interior space only partly 
filled by the motor and suspension ele- 
ments. Reasoning that this interior vol- 
ume is potentially a resonant acoustic 
cavity, Heybrook simply eliminated the 
interior. The entire base is sculpted 
from a single, 3 -inch thick block of lam- 
inated chipboard and high-densi:y 
particleboard, with just enough space 
cut away to accommodate the motor 

assembly and the T -bar on which the 
platter and tonearm are mounted. The 
turntable wiring is routed through pre- 
cut channels in the wood. Extra space 
is cut away beneath the tonearm to 
accommodate a looped signal cable 
and to allow installation of different 
tonearm mounting boards. 

The platter and tonearm are securely 
mounted on an unusually massive and 
rigid die-cast aluminum T -bar that min- 
imizes the possibility of unwanted rela- 
tive motion between platter and stylus. 
This assembly floats on three tapered 
coil springs that provide isolation from 
the vibration of the motor (which is rig- 
idly mounted in the base) and from any 
external vibration reaching the turnta- 
ble through its base. The springs are 
relatively short and stiff, but the com- 
bined weight of the inner and outer 
platters (nearly 6 pounds), bearing as- 
sembly, and T -bar is enough to ensure 
a desirably low suspension frequency 
of approximately 5 Hz for the system. 
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Measured wow and flutter 
was 0.03% unweighted and 
0.18% DIN peak weighted. 
That's superb performance. 

One rarely mentioned advantage of 
this type of floating suspension is that it 

blocks the acoustic feedback caused 
by the dust cover. In many turntables 
the large, thin dust cover acts like a 
sail, efficiently intercepting sound 
waves in the air and coupling their vi- 
brations into the turntable system. (I 

have reduced the acoustic sensitivity 
of some turntables by as much as 20 
dB by simply closing their dust covers 
and placing pillows on them.) But in a 
floating-subchassis design, like the 
Heybrook, the dust cover's microphon- 
ic vibration is coupled only into the 
base, where it remains isolated from 
the platter and stylus. 

The TT2 can be purchased with a 
blank tonearm mounting board or with 
Heybrook's own arm installed (the ver- 
sion I tested). The instruction booklet 
describes how to readjust the suspen- 
sion to accommodate tonearms of dif- 
fering weights, in order that the drive 
belt will be correctly centered on the 
crown of the pulley. The instructions 
also devote considerable (and well -de- 
served) attention to a subject some 
turntable designers neglect: Routing 
and fastening the tonearm cable in a 
semicircular loop to minimize its ten- 
dency to conduct external vibration 
and defeat the floating suspension. 
The signal cables of Heybrook's own 
tonearm are relatively thin and flexible 
for this reason. 

The thoughtful design of the TT2 ex- 
tends even to its rubber feet, of which 
there are three rather than the usual 
four. Three feet provide an uncondi- 
tionally stable platform, while objects 
mounted on four feet often can be 
made to rock. 

Aside from the extra effort that in- 
stalling your own tonearm may require, 
the amount of time and labor involved 
in setting up the TT2 is about average 
for turntables of this type. The impor- 
tant first step, one that must be done 
by either the dealer or customer, is to 
remove the inner platter, inject oil into 
the main bearing, and reinstall the plat- 
ter and shaft. The only awkward part of 
the process is installing a cartridge in 
the arm, since the headshell is not de- 
tachable. (An optimum combination of 
rigidity and low mass is obtained by 
omitting the usual headshell plug -and - 
socket fitting, with its potential for loss 
of low-level information.) 

As in many turntables, the counter- 
weight assembly turns on a threaded 
shaft to balance the arm and set the 
vertical tracking force. But the assem- 
bly is unusual in two respects: First, 
there is no calibrated dial, so you must 
use an external gauge when setting 
the tracking force. Second, the coun- 
terweight is in two sections-after find- 
ing the correct setting, you rotate the 
two halves against each other to lock 
them on the threads so that their posi- 
tion (and the tracking force) cannot be 
changed accidentally. 

Similarly, the threaded anti -skating 
weight has no calibration scale. The 
instruction booklet advises using a test 
record to find the best anti -skating ad- 
justment. This is good advice with any 
turntable, since the amount of skating 
sidethrust is not a fixed percentage of 
the tracking force, but can depend on 
the shape of the stylus tip. 

Measurements 
The following measurements were 

made by my colleagues Alvin Foster 
and J. K. Pollard of the Boston Audio 
Society. 

The turntable speed, which is not 
user -adjustable, was unaffected by 
variations in power -line voltage from 75 
to 130 V and was 0.3% fast. The speed 
change from 33 to 45 rpm is accom- 
plished by lifting off the outer platter 
and moving the drive belt to the larger 
of two pulleys on the motor shaft. The 
measured wow and flutter was 0.03% 
unweighted and 0.018% DIN peak 
weighted (superb performance). 

Because of the inertia of the heavy 
platter, the low -power synchronous 
motor takes nearly 10 S to bring the 
turntable up to speed. However, once 
it is running, the drive system is more 
successful than many other belt -drive 
units at the task of maintaining a pre- 
cisely constant platter speed despite 
small variations in drag. There was no 
change in speed under a 10 -gram 
load, which means that the TT2 is com- 
pletely safe for use with Dust Bug -type 
disc -cleaning devices. This also im- 
plies that the TT2 is unlikely to exhibit 
"dynamic wow" due to the varying 
drag of the stylus in heavily modulated 
grooves. 

The thin, felt platter mat does little to 
suppress metallic platter ringing, but 
happily there is relatively little ringing in 

the heavy, two-part aluminum platter 
anyway. Users who wish to suppress 
LP -disc microphonics and the last ves- 
tige of platter resonance should ex- 
periment with soft -rubber mats and 
spindle clamps to press the record 
down into uniform contact with the mat. 

In our informal test of a turntable's 
isolation from acoustic and structure - 
borne feedback, we turn up the 
preamp volume control while tapping 
the table to observe the resulting 
boomy hangover. The TT2's perfor- 
mance was exemplary: The tapping 
produced only a slight thump with no 
audible feedback hangover, even with 
the volume control at maximum. 

While the floating suspension pro- 
vides outstanding immunity to vertical 
impulses, the closely spaced springs 
tend to encourage rocking motions of 
the suspended arm/platter system. 
Therefore, for best results the TT2 
should not be located where any later- 
al or rocking motion can be transmitted 
to it. The manufacturer recommends 
placing the TT2 on a relatively light- 
weight shelf or table, presumably on 
the theory that a low -mass shelf will not 
transmit vibration efficiently to the rela- 
tively high mass of the TT2. 

Spectrum analysis of the lateral and 
vertical rumble, using an unmodulated 
test disc, yielded excellent results, with 
levels below -60 dB at most audible 
frequencies. There were no peaks 
traceable to motor vibration; below 30 
Hz, the rumble spectrum appeared to 
consist solely of groove noise ampli- 
fied by the infrasonic tonearm/car- 
tridge resonance, indicating that the 
turntable has little or no rumble of its 
own. With the brush of a Shure V15 
Type IV cartridge engaged to damp 
the arm resonance, the rumble spec- 
trum remained below -50 dB at infra- 
sonic frequencies; with the brush 
raised, the rumble spectrum peaked at 
-35 dB around 5.5 Hz. 

The measured capacitance of the 
tonearm's 1 -meter signal cable was 
143 pF in each channel. The arm's 
hydraulically damped cueing had a 

smooth and gentle action, with no side- 
ways drift of the arm as it rose or de- 
scended. But as often happens when 
the cueing lever is on the floating sub - 
chassis rather than being mounted on 
the base, the entire platter/arm assem- 
bly tended to bounce slightly when the 
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DOUBLE -FLOAT SUSPENSION. 
TWIN PIPES. 

TAKE IT FOR A SPIN. 
From the ground up, our new Yamaha PF -800 

was engineered to eliminate the most common 
and annoying problems inherent in turntable 
performance. In terms of tracking accuracy and 
isolation from vibration, the PF -800 is the most 
advanced way yet to spin a record. 

To eliminate unwanted vibrations, we de- 
signed a double -float suspension system. 

It starts with the feet. Through a special 
combination spring/rubber damping system, 

they stop practically all external 
vibrations in their tracks. 

Next, we mount the sub -chas- 
sis by a three-point spring sus- 

. pension to absorb any chassis 
- vibrations before they reach the 

platter. 
And instead of being mounted 

on top of the springs, the suh- 
chassis is suspended from the 
springs. This lowers the center of 
gravity to give you the best pos- 

sible record handling in the curves. 
To avoid creating internal vibrations that 

could reach the platter, we use an FG servo mo- 
tor and a vibration -absorbing rubber drive belt. 

Double Float Suspension 
System effectively isolates 
turntable chassis from 
virtually all vibrations. 

So now you don't have any vibrations but the 
good ones from the music. 

And to keep that music precisely on track, 
the PF -800 uses our latest model tonearm. 

It's dynamically balanced to remain 
E - - . 

Twin -pipe tonearm provides superior horizontal tracking accuracy 
and maximum channel separation. 

unaffected by sudden vertical acceleration (such 
as from record warp). It has optimum mass/ 
minimum resonance to provide maximum 
performance from any type of cartridge. And 
unique twin pipes to resist flex and provide 
the widest signal separation possible. 

There's a lot more we could say about the 
PF -800. But why not visit your Yamaha dealer 
and take one for a 
spin? Your mileage 
may vary. But your 
satisfaction will be 
consistent. 

YAMAHA 

It 
_J- 

Yamaha Electronics Corporation, USA, P.O. Box 6660, Buena Park, CA 90622 
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Music in the round. 
The unique gift 
of B.E.S. speakers. 

The gift is freedom. Freedom to move about any- 
where in the room and enjoy natural 3 -dimensional 
stereo. Freedom to design your room for living 
instead of for speakers. 

The contemporary, elegant 
design of B. E.S. speakers produces 
sound in every direction-unlike 
highly directional bulky box speak- 
ers. Wherever you sit, wherever 
B.E.S. speakers sit, you hear the 
same magnificent result: Music 
in the round: 

Give the gift that's uniquely 
gifted. 

B.E.S. 
Music in the round: SM 255 Mark II 

©1984 by B.E.S.. 345 Fischer Street, Costa Mesa, Ca. 92626 (714) 549-3833 
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DL -1.10 AND D1-160 
MOVING COIL CARTRIDGES. 

DENON USED HIGH 
TO LOWER THE PRICE. 

OUTPUT l t. 

To make the high performance of their 
ML -Series Moving Coil cartridges highly affordable, 
Denon took into account the other equipment in your system. Most 
value -oriented electronics do not feature MC pre-preamp stages. The high 
output of the DL -110 and DL -160 eliminates the need for costly head units 
or transformers and are thus compatible with virtually all phono inputs. 

Now, systems of all prices can benefit from Denon MC technology 
(one -point suspension systems; two-piece tapered cantilever; cross -coil 
armature and high density samarium cobalt magnet structure) to deliver 
unprecedented accuracy and inner detail. 

Denon products share more than name alone. 

Like a great ocean liner, 
the TT2 imparts a sense of 
total stability, serenely 
undisturbed by its 
surroundings. 

lever was moved; and this may change 
the location of the stylus on the record. 

Since the Heybrook tonearm has lit- 
tle pivot friction and no provision for 
damping, arm/cartridge resonance 
can produce exaggerated cantilever 
deflection (with a consequently large 
variation in the effective vertical track- 
ing force) in response to warps and 
record surface irregularities. We use a 
strain -gauge cartridge to observe 
these effects. The variation in tracking 
force was 0.7 gram peak -to -peak on a 

visibly flat record, increasing to 0.9 
gram on a mildly warped disc. 

Therefore, with the Heybrook arm 
(as with other undamped arms), some 
form of damping should be added 
when high -compliance cartridges are 
used, unless the stylus assembly has 
significant internal damping of its own. 
An alternative approach, without 
damping, would be to use a medium - 
compliance cartridge so that the reso- 
nance frequency falls well above 10 

Hz; the resonance won't then be stimu- 
lated either by disc warp signals 
(which generally fall below 5 Hz) or by 
external vibrations passing through the 
suspension's 5 -Hz mechanical filter. 

Use and Listening Tests 
In listening tests (employing a Gold - 

ring cartridge with moderate compli- 
ance and some internal damping to 
help control infrasonic resonance), the 
Heybrook TT2 was a pleasure to use 
and a joy to hear. Like a great ocean 
liner, it imparts a sense of total stability 
and reliability, serenely, undisturbed by 
what is going on around it. Stable and 
transparent are the words that come to 
mind to describe its sonic perfor- 
mance. Stereo images are precisely 
focused without wander, and the 
wealth of low-level detail appears to be 
limited only by the groove noise and 
rumble of the record itself. With the 
TT2's virtually total freedom from rum- 
ble and acoustic feedback, the sonic 
benefits of techniques like low -noise 
pressing and Direct Metal Mastering 
are especially clear. Peter W. Mitchell 

Peter W. Mitchell is a freelance writer 
(specializing in the fields of audio, vid- 
eo and microcomputers) and a consul- 
tant providing design advice and tech- 
nical writing to NAD and other manu- 
facturers. 

Defoe America, Inc., 27 Law Drive, Fairfield, New Jersey 07006 
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WE DEVELOPED 
THE REFERENCE FOR 
THE DIGITAL AGE. 

you may be reading about SFI 

technology for the first time. 
Actually, SFI's audio products 
are a culmination of techno- 
logies developed by Sawafuji, 

a brother company established in Japan 
in 1922. 

Over the years, their research with flat 
wave transducers has led to a number of 
international transducer patents and 
contributed to the growth of this important 
company. Today, the company is re- 
nowned as a supplier of high technology 
designs and components to numerous 
worldwide firms. 

The Digital Reference loudspeaker 
system has evolved out of SFI's extensive 
research, development and experience 
with high performance, high quality 
transducers. 

Eschewing conventional cone drivers, 
the Digital Reference employs a com- 
pletely new transducer technology to 
accurately reproduce sound. These revo- 
lutionary new dynamic drivers, called 
Dynapleats, allow sound to emit evenly 
and simultaneously from their entire 
surface, thereby avoiding the deformation 

é 
. ' 

- fr 

You can appreciate this unique technology in Sirs (left 
to right) Music Frame, Pyramid, Digital Reference 
System, Digital 20 and Digital 10 speaker systems. 
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and uneven flexing characteristics of a 

conventional cone driver. 

Hologram accurately displays cone driver distortion 
(left). The uniform diaphragm of the Dynapleats 
showing no distortion. Tested at 1.5 kHz. 

What you hear is sound with improved 
transient and linear phase response with 
virtually no distortion. 

Unlike electrostatics and other planar 
speakers with their inherent problems, the 
Dynapleats are capable of extremely 
accurate sound reproduction, full 
frequency response, extended bass and 
a wide dynamic range. 

Because of the unique Dynapleats, 
sound is radiated equally from both the 
front and back sides of the Digital 
Reference. Aside from simplifying the 
problem of placement for proper stereo 

Enter No. 50 on Reader Service Card 
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imaging, the bipolar pattern contributes 
to an openness of sound, increased 
definition, localization and realism. 

The real benefit of SFI's revolutionary 
technology is in the listening. The Digital 
Reference's natural spacious sound and 
superb imaging is unsurpassed. So are the 
aesthetics in this unique, ultra -thin loud- 
speaker system which accommodates any 
environment. And, due to distortion free 
sound, listening to the Digital Reference 
over many hours is never fatiguing. 

The digital age is here. Enjoy it more 
with a Digital Reference. Contact SFI for 
complete details and information on the 
Digital Reference, other speakers 
incorporating Dynapleats, and other 
SFI audio products. 

-- - ~RIK_ - - -- - 
Sawa/uji America Corp. 
23440 Hawthorne Boulevard, 

Suite 130, Torrance, CA 90505, 
(213) 373-0620, Telex: 756921 
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NITTY GRITTY 
1.0 AND VPI 
HW-1 6 RECORD 
CLEANERS 

Company Addresses: VPI, P.O. 
Box 159, Ozone Park, N.Y. 11417. 
For literature, circle No. 96 
Nitty Gritty, 4650 Arrow Highway, 
#F4, Montclair, Cal. 91763. 
For literature, circle No. 97 

No cult can be successful without 
ritual purification, and this is as true of 
analog -record worship as any other 
primitive religion. The benefits of puri- 
fying records can, however, be more 
tangible than purifying most other 
idols. A professionally cleaned record 
does sound different from one cleaned 
with a hand-held brush. No combina- 
tion of brush and fluid alone can prop- 
erly remove the fine microdust in the 
bottom of the record groove where the 
stylus makes contact. This type of 
cleaning takes a strong vacuum, and 
very close contact. 

Without such a vacuum, many 
brushes simply remove the larger sur- 
face particles, or move the dust around 
without removing it. This is often true 
even of the best carbon -fiber brushes 
and otherwise excellent hand-held 
cleaners. Hand cleaning is also some- 
thing of a lottery; it is extremely difficult 
to use most brushes with just the right 
stroke to remove as much dust and dirt 
as possible. The effectiveness of most 
brushes varies sharply with pressure, 
and humans lack the built-in pressure 
sensors of torque wrenches. Brushes 
are generally not wide enough to cover 
the entire record when used at the an- 
gle where they are most effective. 

The problem with professional 
cleaners, however, has been their 
price. Few audiophiles are willing to 
pay more than $500 for a machine to 
clean their records even if this does 
mean substantially better highs and 
upper midrange, far fewer ticks and 
pops, longer record life, more detailed 
and stable imaging, a lower noise floor, 
and better tracking. Even fewer are 
willing to make regular visits to the few 

IAST 

stores which still offer professional re- 
cord cleaning services. 

Enter the Nitty Gritty and VPI record 
cleaners. Nitty Gritty has a series of 
machines ranging from the basic Nitty 
Gritty 1.0, at $239, to the Nitty Gritty 
Professional, at $639. The basic differ- 
ence is in finish, vacuum power, man- 
ual or power turning of the record over 
the vacuum, and application of the re- 
cord cleaning fluid on one or both 
sides. VPI now has two models, the 
HW-16 ($355) tested here, and the 
professional HW-17 ($650). 

The Nitty Gritty 1.0 is particularly in- 
teresting because it is the cheapest 
unit on the market. It also, however, is 
the most basic. You must put the re- 
cord on a spindle, apply the fluid to the 
top with a brush, turn the record over, 
and manually rotate it over the vacuum 
intake. This is not a particularly difficult 
or time consuming process, but it can 
be a bit awkward. The record is not 
supported at the outer edges, you 
must be careful to saturate the brush 
before you begin, and you must then 
apply fluid to the brush with a very light 
hand to avoid pushing down on the 
record or having the fluid spill over the 
label. 

In contrast, the VPI has a rotating 
platter which supports the entire re- 
cord, and you simply apply the fluid 
and bring down the lid, which has the 
vacuum intake built in. This is a simpler 
process, although it costs more, in- 

volves a noisier and larger machine, 
and means the record grooves do 
touch the platter of the cleaning ma- 
chine. I cannot quite bring myself to 
call the ergonomic trade-offs a "wash," 
but the advantages of the VPI HW-16 
over the Nitty Gritty 1.0 are limited, and 
the Nitty Gritty 2.5+ has power rotation 
and an automatic scrubbing arm for $379. 

Both machines give excellent re- 
sults. I compared them by listening to 
a wide variety of music from records 
they had cleaned and by using a com- 
puter program which compared noise 
level over time by octave. Both ma- 
chines yielded massive improvements 
in noise and musical detail over the 
best hand brushes I have tested. Both 
compared well to discs cleaned on a 
Keith Monks professional record 
cleaning machine. 

I should note that a true believer will 
notice significant differences in the 
noise spectra produced by the Nitty 
Gritty, VPI, and Keith Monks and that 
the Keith Monks cleans the record 
more consistently. The differences are 
not, however, uniform, and they seem 
to vary with record thickness, shape, 
and flexibility. They also are very mi- 
nor. I confirmed this with a simple test. 
I would clean a record on one ma- 
chine, listen, and then clean it on an- 
other. None of the three machines 
made records noticeably noisier, al- 
though they did cause slight shifts in 
the frequency balance of the noise 
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DENON RECEIVERS DO NOT COMPROMISE FIDELITY FOR CONVENIENCE. 
Most receivers are designed as i the person desiring a compact, 

convenient component obviously cares less about sound quality. 
The DRA-Series Receivers, lice all Denon products, place sonics 
quality above all. Their powe- sect ons incorporate Non -Switching 
Class -A circuitry (with no negative feedback on the DRA-750) and 
heavy duty power supplies, tempe-ature-controlled by liquid - 
coded heat sinks.lnfinitely variab a loudness control now ensures 
full listening pleasure at all volume levels. 

1-- fr `''-"`'- k! 
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The tLner section stores up to 16 AM or FM sta_ionsor any 
combination thereof DRA 35C;.5 AM/FM preset -nemory tuning). 
The DRA-750 incorp rates Denon's elclusive Super Searcher 
tuning circuitry which eliminates the principle causes of distortion 
withDut sacrificing stereo sepa-ation. 

Whether, you choose a 70W,CH DRA-750, a 53W/CH DRA-550 
or a 36V//CH DRA-350, its uncompronised perfcrmance will 
convince you that Delon products sha -e more than name alone. 
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MUSICALLY ARTICULATE 
LOUDSPEAKERS FOR 

OVER A DECADE 

BRITISH EID HIGH FIDELITY 

naiao 

A good record cleaner 
should mean better highs 
and upper midrange, fewer 
ticks and pops, longer 
record life, and lower noise. 

floor. Use of a hand brush did make 
the record slightly noisier, and all three 
machines made records cleaned by 
hand brushes more detailed and musi- 
cal, as well as improving their noise 
floors. The real issue is which model 
you find easiest to operate and most 
convenient to put in your home at the 
price you can afford. 

If anything, different brands of re- 
cord cleaning fluid made far more dif- 
ference than different brands of record 
cleaning machine. The PS Audio Soni- 
pure, LAST, and Nitty Gritty record 
cleaning fluids all produced quieter re- 
sults than any mix of alcohol and dis- 
tilled water that I could come up with- 
although a 20% to 33% alcohol solu- 
tion in distilled water is quite good. I 

cannot defend my ranking on technical 
grounds, but I felt the Nitty Gritty Purifi- 
er fluid had a distinct edge in terms of 
sound clarity over the PS Audio and 
that it outperformed the LAST. Much, 
however, may depend on the particu- 
lar contaminants present in your area. 
The dust and pollution "fallout" in a city 
like Washington, D.C. is different from 
that of New York City or a home in the 
country. 

I also should note that both the Nitty 
Gritty and VPI record machines, even 
with no fluid at all, produced better 
results than any hand-held brush or 
combination of a hand-held brush and 
fluid that I tried, provided that the re- 
cord was cleaned with a fluid every 4 

to 8 plays. I don't like using too much 
of any fluid (other cult priests and 
priestesses disagree), and I also tend 
towards occasional moments of inertia. 
Dry cleaning is quick and effortless. 

Further, professionally cleaned re- 
cords mean you need to pay much 
closer attention to the rest of your 
cleaning process. You can hear the 
differences much more quickly. Again 
allowing for differences in cult prac- 
tices, I recommend that you take the 
following four steps: 

(1) Clean new records with First fluid 
from Nitty Gritty. Budget, European 
and jazz records often come with crud 
in the grooves that ordinary cleaning 
fluids won't remove. First audibly im- 
proves the detail and sound -stage de- 
lineation of many records. If it has a 
drawback, it is that some records don't 
benefit from such cleaning. You can 
hear the hiss, miking problems, etc. 

better after you use First. This, how- 
ever, is an argument for better records, 
not against First. 

(2) Use the LAST stylus cleaner. 
While the Discwasher stylus cleaner 
works reasonably well, and the Signet 
and Audio-Technica fluids work very 
well under most conditions, the LAST 
cleaner consistently removes,the kind 
of black coating on the stylus that no 
other cleaner I have tried removes-at 
least not without extensive effort and 
repeated checks with a microscope. I 

also feel far more confident that I can 
use a minimum of fluid and safely 
avoid putting a stiff brush to my deli- 
cate cantilevers. 

(3) Use Stylast stylus treatment. I 

find that Stylast provides virtually all 
the sonic benefits of LAST record treat- 
ment, at far less cost and with far less 
difficulty in applying it. These benefits 
consist of better upper -octave detail 
and broader, if unpredictable, im- 
provements in tracking and sound - 
stage reproduction. 

(4) Use a carbon -fiber record 
sweep, if your turntable suspension 
permits it. A Hunt, Garrard, Signet, or 
Audio-Technica record sweep (a tone - 
arm -like device that cleans the record 
as it plays directly in front of your sty- 
lus) will not clean a record, but it will 
solve the problem of records attracting 
dust as they play or are handled, re- 
gardless of how they are cleaned. (Un- 
fortunately, the lowest -mass unit-the 
Garrard-must be imported from the 
U.K.) Even then, such devices are for 
high -torque turntables or those with 
stable suspensions like the SOTA and 
VPI. Sweeps will degrade the sound of 
low -torque or delicate -suspension 
turntables-the Linn and the Pink Tri- 
angle, for example. 

I know that all this may seem a bit 
complicated, but it generally takes less 
than two minutes a record, and believe 
me, it pays off. If you are a true audio- 
phile (and this can be defined as 
someone whose records cost more 
than the total cost of their hi-fi system), 
you will be amazed at how much better 
every record will sound and for how 
much longer you can keep your re- 
cords-particularly those irreplaceable 
ones of great performances which are 
badly made-alive. 

Thus endeth today's lesson on ritual 
purification. Anthony H. Cordesman 
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Timing mode: 18 station pre- 
sets -12 FM, li AM. Tape mode: 
program tape deck functions. 

uolurne up. 

Volume down. 

Automatic mute function. 

AM/FM selector in tuner 
mode, direction/release in 
tape m ode. 

Up (IOU)n tuning in tuner 
nuxle, FF/Rewind in tape 
nl(Xle. 

Full graphic equalizer lets 
you shape sound the way you 
like it. 

Back panel connectors 
ready for digital cassettes or 
compact disc players. 

COMMANDER 

w 

Dual mode illuminated 
control panel (shown in tuner 
mode). Switch to tape and 
there's a whole new set of 
icons to figure out. 

FM' 
_1 CH CD 

(1,0 PIONEER CONIPUT 

/REL DOWN 

D.A.BAL INTÉNS SENS 

41- 1111 
( 

F 
_ R - 

(V) PIONEER 

"`C 

WHEN YOU ROLL 
DOWN THE WI DOW. 

© I984 Pioneer Electronics (USA) Inc.. (800) 447-4700.' Dolby is a trademark ol Dolby laboratories. 



Balance/bass/treble, loca; 
scan and more behind 
flip -down control panel. 

\ 
I 1 l Í I. VOL 
I 1 1 D. _I Q 

LJC.S 

-' CONTROL TUNER DECK pa 

. ..: 
UP SCAN 

Activates quartz clock 

MEMO 

TP 

,. 

r- ONSOF 

Radic Program Timer lets 
you pre-program up to two 
different stations at two 
different times. 

Memory select in tuner mode, 
must repeat in tape mode. 

Selects cassette mode and. 
chcnges display. 

Selects tuner mode and tuner 
command display shown. 

Station scan in tuner mode, 
bi-c! rectional scan in tape 
mode. 

Autc Sound Levelizer-adjusts 
inte"ior music level to differing 
road conditions. Roll down a 
window, the volume goes up. 
Pull off the freeway, the 
volume goes down. 

Pioneer's new Centrate offers you more cost $2,000 to $3,000. 
sophisticated functions and features than you'll But even though Centrate may not . 

find in any other auto stereo in the world. (One be on everybody's shopping list, we present it 
Centrate Graphic Equalizer, for instance, even all the same to impart a bit of data you might 
features a sensor that adjusts the volume when actually use: 
you roll the window down. Or up) Even after we told our engineers to go - 

So it's also one of the most expensive for -broke, damn -the -cost, build -the -best -of - 
everything into Centrate, the 
tuner component they chose 

here - just the Centrate 
o U 

' [ 

was the very same SupertunerM 
AM/FM Stereo Cassette 

L 1-1E-1 W. ® Ill available in a whole line of 
unit and Graphic Equa- .-----------J eminently affordable Pioneer 
lizer-cost $850.00 and models. 
$240.00 respectively. oQ,-G '=_- 6 ` Which is another way 

The complete Centrate of saying you can't buy a 
System-including amplifier, sub -woofer, remote better car stereo. Even if you spend more for the 
control, four speakers and installation-could stereo than you spent for the car. 

auto stereos in the world. The control panel 'lips down to reveal a mrcnymxessorconkdle,d 3mokw direct 
drive auto reverse cassette deck with ablhy Bond C 

What you see 

I-1 

OD PIONEER® 
Because the music matters. 

Enter No. 63 on Reader Service Card 



ROCK/POP RECORDINGS 
MICHAEL TEARSON 
JON & SALLY TIVEN 

A TOAD BY ANY OTHER NAME 
Box of Frogs 
Epic BFE 39327, $8.98. 

Sound: B- Performance: B 

These days silly retreads like Frankie 
Goes to Hollywood and The Smiths 
pass for progressive New Wave music. 
In the midst of this flim-flam, that old 
blues outfit, The Yardbirds, has re- 
formed under the monicker Box of 
Frogs, boogying their way across the 
airwaves a la ZZ Top. Their new guitar- 
ist isn't Beck, Page, or Clapton, only 
Ray Majors (ex -British Lions), but just 

that their strength lies in the riff -orient- 
ed blues standards genre, so they've 
written plenty of their own for this al- 
bum. Noteworthy guitarist Rory Gal- 
lagher gives a kick in the pants to "The 
Edge" and "Into the Dark" but the out- 
standing song on this record is the 
moody "Two Steps Ahead." Not far 
from the cowboy -rock sound of Tom 
Petty, this tune is the best composition, 
the most atmospheric, and boasts the 
most effective guitar parts of the 
bunch. Beck's Spanish -flavored licks 
complement the vocal and lend a 

Breaking Hearts: Elton John 
Geffen GHS 24031, $8.98. 

Sound: B Performance: B+ 

Much to my surprise, Breaking 
Hearts is as fine an album as any Elton 
John has made. He displays real zest 
here and sounds like recording this 
album was one of the real good times 
in his life. 

It has sure helped him to be reunited 
again with the band he used in his 
early days as a star. Although Davey 
Johnstone, Dee Murray and Nigel Ols- 

in case you remembered back that far, 
Beck does make a guest appearance 
on four cuts. Non-Yardbirds also pre- 
sent include ex -Medicine Head singer 
John Fiddler, Rory Gallagher, ex -Beck 
sideman Max Middleton, and legend- 
ary British pianist/accordionist Geraint 
Watkins. Albums like this win or lose 
based on their list of stellar players. 
The Yardbirds connection is kept ac- 
tive with producer/bassist/songwriter 
Paul Samwell-Smith (the original musi- 
cal director of the group), Chris Dreja 
(rhythm guitarist), and drummer Jim 
McCarty, all of whom have managed to 
turn out performances far better than 
they ever did with the original group. 
The result is a satisfying blues record, 
without anything particularly trendy or 
psychedelic. 

The album gets off to a rollicking 
start with a boogie number graced by 
Beck's guitar. "Back Where I Started," 
with its modest arrangement, tasty 
harp and guitar fills, sounds like an 
outtake from Johnny Winter's equally 
credible recent LP. The Frogs know 

slightly off -center flavor to the whole- 
some melody line. Despite the cele- 
brated soloists who appear here, it's 
the voice producer Samwell-Smith 
plays up, doing an excellent job with a 
clean vocal sound. He has been pay- 
ing the rent producing Cat Stevens 
and Carly Simon during the time since 
The Yardbirds' demise, and it's inter- 
esting to note how well this experience 
has served him and the group. 

All in all, it's fun to see these guys 
taking their stage gear out of mothballs 
and once again readying themselves 
for the rock world. Album two should 
be more telling-they'll have to find 
themselves a permanent guitar player 
who can live 'up to the legends who 
preceded him. Granted that there's 
nothing here to add anything but a 
renewal lease to the The Yardbirds' 
Historic Building status, Box of Frogs 
doesn't do anything to deface the land- 
mark. The Byrds, Spirit, CSN&Y, and 
The Animals can't say the same, and 
Deep Purple should be so lucky. 

Jon & Sally Tiven 

son may not be the greatest players in 
the world, together they generate a 
special affinity for John's music, and 
they always deliver their best work on 
his records. 

Then there is the contribution of lyri- 
cist Bernie Taupin who has written 
words for a vast majority of Elton's 
tunes ranging over a 15 -year span that 
has been intermittent only in later 
years. 

Elton John 
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Bruce 
Cockburn 

i 
Breaking Hearts is an album of stur- 

dy, committed pop music that is mostly 
on the upbeat side, giving old El a 
chance to rock out a bit. The slower 
songs, notably the hit "Sad Songs Say 
So Much," give the album balance and 
depth. 

The irony of it all is that, now that 
Elton John is doing terrific work again 
and even selling well, he is not likely to 
ever have the kind of impact he made 
as the wildly flamboyant dresser and 
performer he was through most of the 
'70s. That's entertainment for you: Last 
year's Elton John has become this 
year's Liberace. Michael Tearson 

Walkin' the Razor's Edge: Helix 
Capitol ST -12362, $8.98. 

Sound: C Performance: D 

This is as generic a metal album as 
you are likely to hear. Forgettable 
songs, the usual playing and posing, 
plus the requisite red cover and black 
outfits. Consider yourself warned. 

Michael Tearson 

Stealing Fire: Bruce Cockburn 
Gold Mountain/A&M GM -80012, 
$8.98. 

Sound: B + Performance: A 

Nobody has ever accused Bruce 
Cockburn (pronounced Co -burn) of 
taking an easy way out or of making 
things simple for himself or his music. 

He has always dared to write from his 
heart and conscience. With a rare gift 
for poetic expression and impact, plus 
a truly adventurous musical vision, 
Cockburn composes bracing and 
challenging songs which owe precious 
little to formulas. His one previous 
American hit song, "Wondering Where 
the Lions Are," is actually a good ex- 
ample of his work. 

The new album, Stealing Fire, is an 
even better example. The songs are 
vibrant and cinematic, with warm and 
charismatic performances all joined by 
excellent recording which lets the rich 
detailing shine. 

The album carries a constant thread 
of endangered grace. At the opening 
"Lovers in a Dangerous Time" clearly 
signals the theme. "Maybe the Poet" 
expands on it, naming the poet in the 
modern world as a teller of more trutr 
than the ruling system. "Sahara 
Gold" and "Making Contact," 
each adds to the motif of 
lovers and heat and passion 
which all leads to the violent 
conclusion of the 
side. This last is 
a scene of love 
gone sour and 
disastrously 
wrong, as it asks 
who put the bullet 
hole in "Peggy's 
Kitchen Wall." 
Answers never come 
easily and often not at all 
in Cockburn's vision. 

Side two's songs are a 
Third World cycle mostly 
written during an early '83 
trip through Nicaragua. 
Themes here are 
revolution and revenge, 
violence and hope for 
better and fairer times. 
Not exactly the stuff of 
Tin Pan Alley. 

One common element 
that runs throughout 
Bruce Cockburn's many 
albums is the class he 
imparts to every record he 
makes, from the creative 
problem of songwriting to 
his superb musicianship 
(he is a guitarist of sur- 
prising power, sen- c 
sitivity and subtlety, SIo 
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often all these at once). True, some 
of his albums are more memorable and 
better than others, but Stealing Fire is 
one of his best, most focused. 

Lovely as it is, Stealing Fire is neither 
party music nor easy listening, al- 
though it may function well as either. It 

is serious stuff to be absorbed on re- 
flection. Cockburn's music has always 
had this extra level of commitment, and 
this is what makes him uncommonly 
special and valuable. 

Michael Tearson 

Guitar Slinger: Johnny Winter 
Alligator AL 4735, $8.98. 

Sound: B Performance: A - 
Johnny Winter's first album for Bruce 

Iglauer's Chicago blues label is one of 
his best. It sounds like Johnny had one 
of the times of his life cutting this one. 

There are times when a blues 
album can definitely sound 

ike the musicians are only 
going through the motions. 

And then there 
are times 

when magic 
happens and 

it is much, 
much more. 

Guitar Slinger is 
'one of those. Winter's 

guitar is tough, biting, 
nasty, often eloquent. 

So is his singing. 
There have been 

times when 
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Southside Johnny has 
taken his Jukes back to 
basics. The slick stuff of 
past albums is replaced by 
a more straightforward 
approach. 

Winter has been so far in left field he 
has sounded like a jerk, but here, all 
is under control. 

It runs from blues fast, slow and me- 
dium through some New Orleans funk. 
Hot chops and tasty licks prevail. 

Production by Winter, Iglauer and 
Dick Shurman is suitably simple and 
clean, from the "if it ain't broke, don't 
fix it" school. Michael Tearson 

In the Heat: Southside Johnny & The 
Jukes 
Mirage 90186, $8.98. 

Sound: C + Performance: C - 
After a disastrous album produced 

by Nile Rodgers, Southside Johnny 
has taken his Jukes back to a more 
basic approach. He's produced this 
new one with his guitarist, songwriter 
and all-around right -hand -man 
Billy Rush, and the slick stuff 
is replaced by more straight- 
forward approaches. 

The basic, seemingly 
insurmountable problem facing 
Southside Johnny & The Jukes is 
the same one that has hounded 
them ever since they moved out from 
under the tutelage of Bruce Spring- 
steen and his erstwhile lieutenant, 
Miami Steve Van Zandt. Southside 
Johnny Lyon and Billy Rush just do 
not write songs which are as good 9 - 
as Southside is a singer or the Jukes 
are a band. The proof here is that 
the best cuts are both from outside 
sources. Alex Call's "New Romeo" 
isn't any great shakes either, but 
at least it has some real hooks. 
The best shot comes last, on 
Tom Waits's "New Coat of 
Paint" which closes the album. 
This one is a real blues, and 
you can feel how much more re- 
laxed both Southside and the band 
are with the form. Johnny sings and 
the band plays with more authority 
here than at any other time in the 
album. It makes you want to hear them 
play more blues. 

There's nothing really wrong with In 
the Heat. There's just not enough heat 
from it either. Michael Tearson 

(Editor's Note: It's always been my opin- 
ion that Johnny & The Jukes was a blues 
band, as in Chicago Blues Band, and 
that Bruce and Miami simply muddied 
that music. So, yes! More blues.-E.P.) 

Chequered Past 
EMI America ST -17123, $8.98. 

Sound: B+ Performance: B+ 

As their name suggests, the mem- 
bers of this group have been affiliated 
with Important groups of yore. With Ni- 
gel Harrison on bass, Clem Burke on 
drums (both from Blondie), ex -Sex Pis- 
tol Steve Jones on guitar, ex-Iggy Pop 
cohort Tony Sales on guitar, and for- 
mer Detective and Silverhead frontman 
Michael DesBarres at lead -vocal mike, 
the record -buying public is supposed 
to expect a Supergroup of the punkish 
kind. Cute marketing idea, and an en- 
joyable disc, but the sound of the 
group is far closer to corporate rock 

r 

Southside 
Johnny 

-1 

Chequered Past 

than garage band. Following the path 
already trod by Billy Idol, this album is 
a streamlined model of tamed, distort- 
ed guitars (Jones never sounded so 
adroit on Sex Pistols or Professionals 
LPs) and adept but heavily footnoted 
vocals (a Robert Plant here, a Billy Idol 
there). Don't get us wrong-DesBarres 
has a credible set of pipes and he 
goes for some interesting notes when 
he's not too busy projecting sexist -rock 
attitudes. 

From the gist of these tracks ("Let 
Me Rock" in particular), the group is 
apparently aimed at blowing Billy 
Squier's Led Zep impression out of the 

water. Vocally, D.B. has Billy 
beat, but the drums on 

this record are a mite 
thin for the genre- 

Burke's playing has al - 
nays been most effective 

when he does his Keith 
Moon impression. When forced 
to lay down a steady backbeat, 

fiurke comes off as strictly ordinary. 
Alas, Steve Jones' trademarked guitar 
riffing without the traditional Paul Cook 
fill suffers a bit, as the two of them 
performed more like a rhythm section 
than as a guitarist and a drummer. 
These are minor complaints, as overall 
the record is highly enjoyable. 

What we have here are five veterans 
of several different rock genres pooling 

their talents-which have usually 
been utilized in a left-wing fashion 

-in a genre which is decidedly 
more middle of the road. This 
is Midwestern -style pop rock 

with which John Cougar would 
be comfortable, and it is amus- 

ing and satisfying to hear those who 
are somewhat out -the -window lending 
their slightly more individualized tech- 
nique to this homogenized market- 
place. It's certain that with success 
Chequered Past will get a little more 
outrageous, and closer to the punk 
roots from which they came. In any 
case, they are a band groomed for 
success and they probably deserve it. 
Above all, their debut album is musi- 
cally solid, entertaining, and very 
promising. Jon & Sally Tiven 
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(sigh!) We're not complaining, but it does get monoto- 
nous having to tell people it's really a Magnavox every 
time they see a Magnavox. Like with our innovative 
Video Camera and Stereo VCR Deck. 

The Video Camera, a mere 2.4 lbs., fits into your 
hand. All you (lo to shoot is push a button. The camera is 
so sensitive you can shoot from the light of a birthday 
candle. The automatic focus guarantees crisp, clear pic- 
tures every time. 

The portable Stereo VCR recorder, just 7 lbs. with bat- 
tery, slips out of the (locking tuner, connects to the cam- 
era and you're ready to shoot anywhere with stereo sound. 

For TV use with total remote control, the recorder slips 
hack into the docking tuner. Incidentally, the Magnavox 
Stereo VCR allows the unattended recording of as many 
as 8 events during a 14 -day period. 

Having read this much, you might think you're reason- 
ably equipped to recognize your next Magnavox. Sure. 

MAGNAVOX 
O NAP Conxumer Electronic. Corp. America's best kept secret. 

Enter No. 38 on Reader Service Card 
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Peter Wolf's new album 
never slips into feeling 
scattered or disjointed. It's 
like a puzzle which keeps 
exposing new delights. 

Lights Out: Peter Wolf 
EMI -America SJ=17121, $8.98. 

Sound: B - Performance: A - 
To be honest, I really wasn't expect- 

ing to like the solo album Peter Wolf 
would record after his departure, un- 
der less than amicable circumstances, 
from the J. Geils Band. Frankly, I ex- 
pected a shallow piece of soul/pop for- 
mula. Quite to my delight and surprise, 
Lights Out has happily turned out to be 
a strong and electic platter of vinyl 
delights. 

Some of it does conform to what kind 
of stuff I expected: Numbers like the 
first single, "Lights Out," which Peter 
cowrote with R & B legend Don Covay; 
"Crazy," which opens side two, and 
the neo -Motown "Baby Please Don't 
Let Me Go." But the stylistic range is 
much broader. There is the funky, hip- 
hoppy."Oo-Ee-Diddley-Bop" complete 
with scathing effects and very topical 
words delivered half -rapped, half - 
sung. There is the spacey, weird, funny 
"Mars Needs Women." There is the 
relatively simple but thoroughly mod- 
ern "I Need You Tonight." There is a 
pretty, mid -tempo ballad, "Pretty 
Lady," which features guest vocals by 
Mick Jagger. And for a complete 
change of pace, there is the smoky 
nightclub sound on the chestnut 
"Gloomy Sunday." This is a lot of 
ground to cover, but the album never 
slips into feeling scattered or disjoint- 
ed. It's more like a box puzzle that 
keeps opening in different ways to ex- 
pose new delights. 

Coproduction of the album and 
coauthorship of most songs with Wolf 

has fallen to Boston' funkster Michael 
Jonzun. Between the two, Lights Out 
has emerged with an excellent big 
sound and enviable clarity throughout. 

But some songs are flawed. "Baby 
Please Don't Let Me Go" does get tire- 
some by the end of its 4:03, reminding 
me how vintage -Motown hits rarely 
went past 3:14. The added repetitions 
on the way out just go on too long. 
"Here Comes the Hurt" and "Poor 
Girl's Heart," to name two, just aren't 
top-level songs. Still, a minor clinker or 
two does not deter from the high spirits 
that prevail. 

Lights Out is one classy album from 
an artist who knows his roots well, 
cherishes and constantly regenerates 
himself from them, while keeping up 
with new developments. It could be 
that the really stellar part of Peter 
Wolf's career is only now beginning, 
with his departure from J. Geils. 

Michael Tearson 

have been virtually demolished. As a 
result, Camouflage is a mixed bag of 
generally ugly arrangements, medio- 
cre material, and disjointed musical 
ensembles. 

The big deal about Camouflage is 
that it heralds the return of Jeff Beck to 
this historic vocalist/guitarist combo, 
although the presence of this guitar 
master is more a mercenary punctua- 
tion mark than a sign of magic. The 
three solos he contributes are more or 
less to rescue otherwise lifeless ar- 
rangements, and the playing he does 
is noteworthy more for his sound than 
for melodic brilliance. As on the Tina 
Turner album, Beck's major contribu- 
tion is to lend his name rather than 
chops. This is not the worst offense, 
however, as Stewart descends far low- 
er to do battle with the classic Free 
tune "All Right Now," which features a 
laughable vocal and a rhythm track 
that has nothing to do with the song. 
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Camouflage: Rod Stewart 
Warner Bros. 25095, $8.98. 

Sound: B Performance: B - 
Rod Stewart has become the living 

embodiment of what the rock star 
should not become. He lives the life of 
the elitist playboy, his musical sensibil- 
ity changes with fashion, and he has 
publicly revealed himself to be some- 
thing other than a lovely guy. Still, giv- 
en the opportunity and due to an acci- 
dent of birth, he can sing up the pro- 
verbial storm. No amount of Scotch 
and cortisone seems to do any dam- 
age to those classic pipes-but his 
musical taste and rock 'n' roll instincts 

The one bright moment amongst all 
this mush, Stewart's cover of "Some 
Guys Have All the Luck" is as close as 
he comes to a soulful performance. 
The original songs on side two are al- 
most completely dismissable, as Stew - 
art's songwriting abilities are best ex- 
ploited when he is collaborating with 
composers who are strong in their own 
right. This isn't the case here. There's 
no Ronnie Lane, Martin Quittendon, or 
even a Carmine Appice to bring life 
into these self-important lyrics. 

But during those few moments of 
"Some Guys Have All the Luck" it's 
almost worth it. Let's hope it's his next 
single. Jon & Sally Tiven 
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MOST PEOPLE WOULD CALL IT OVERKILL. 

The new ULTRX- R100 receiver 
isn't for everybody. 

You don't really need 100 watts 
per channel* of virtually distortion - 
less power. Unless you like listen- 
ing to today's ultra -high quality 
recordings at "live concert" sound 
levels. 

And a remote -controlled digital 
tuner with 20 -station memory is 
probably more than enough-un- 
less you're a dedicated FM listener 
with wide-ranging tastes. 

Likewise, most people could get 
along withoat the built-in dbx and 
DNR noise reduction systems. 
Except Lose few who've become 
spoiled by the almost eerie absence 

MvL%RX 0.M/FM UqITAE SVNTIKSIZER 4T6REO NcCENkM 1100 

1,040/111 

of noise in CD digital recordings. 
With the dbx, any cassette deck 
can make virttkilly noise -free re- 
cordings, while the DNR "cleans_ 
up" existing noisy signals. 

Unless you're a nut about video 
sound quality, too, you won't have 
much use for the TV/VCR inputs 
and stereo synthesizer circuit. 

The R100 ís packed with features 
that are best appreciated by an 
audio perfectionist. It may be the 
best -equipped receiver ever built. 

Get an ULTIIX dealer to put an 
R100 (or one of our other new re- 
ceivers) through its paces for you. 

Some people might call it over- 
kill. But you'llcall it overwhelming. 
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Beyond Beyond the Ordinary. 

sfRfwC »1.o f0140lis 

'Minimum Continuous Average Power per channel, both channels driven into 8 ohms, 
from 20-20,000Hz, with no more than 0.009% Total Harjnonic Distortior. dbx is trademark of dbx, Inc. 
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COMPACT DISCS 

PICTURES FOR AN EXHIBITIONIST 
Tattoo You: The Rolling Stones 
Toshiba -EMI CP35-3032. 

Those Glimmer Twins sure can pro- 
duce. Whether or not you are a Stones 
fan, if you like rock and are a connois- 
seur of sound reproduction, you must 
own this CD. It is a sparkling, alive, 
clear -as -crystal digital recording of 
Tattoo You, the 1981 album that helped 
shore up The Rolling Stones' reputa- 
tion as the "world's greatest rock-'n'- 
roll band" and initiated their hugely 
successful concert tour the year of its 
release. 

The Glimmer Twins, in case you are 
unfamiliar with the pseudonymical bent 
of The Rolling Stones, is the nom de 
studio of Mick Jagger and Keith Rich- 
ards, who are not only responsible for 
the care and feeding of the gutsy, 
blues -based Stones rock sound, but 
who run it through its studio tricks and 
make it sit up and beg as well. On this 
originally analog recording, recently 
transferred to CD (here reviewed as a 
Japanese import though it should now 
be available in the States), Mick and 

aorty nec 

Keith are once again assisted by asso- 
ciate US 

PLAYS 
producer and recording engineer l{ iy 

Chris Kimsey. f up01-F FAR SNUBEAT 

From the moment Keith Richards' ñ 
FA" `H"" 

we, Abv r 
SCE,e 

dazzling guitar breaks into those three ,+"0"'AAn}kµs 
fat, shimmering electronic notes that fill 
both left and right channels (with a - 

slight skew to the right), things get 
started and they never stop. Drums 
and bass kick into gear in the phantom 
center, Mick's rough vocals slip into 
mid -ground, and "Start Me Up" takes 
off at a steady rock clip. The produc- 
tion on this album opener is as 
straightforward as this tough little gem 
of a rock cut. It isn't fancy, but it's clean 
and solid. Spatial presencing is re- 
markable, and textures and aural detail 
are used with surprising subtlety, con- 
sidering that subtlety is not the first 
word that comes to mind when listen- 
ing to this great, chunky, basic rock 
instrumentation. This subtlety shows 
up on "Start Me Up" in effects like the 
clearly presenced light, steady, per- 
cussive accent that appears faintly but 
deliberately in the right-hand channel 
and is answered by an even fainter 

O 

1 

/5 

percussive line in the left. This is an 
unexpected, delicate touch that holds 
its own while Mick and company rock 
away with drums, bass, guitars, and 
vocals at full throttle in the aural center. 
And don't forget the handclaps. I'm a 

handclap fan, and the crisp, happy 
claps that drive the musical action for- 
ward with brio are captured precisely. 

In running the gamut with The 
Stones-whether reproducing Mick in 
his falsetto mode on "Worried About 
You," Bill Wyman's meaty bass runs, 
Charlie Watts' steady -ready -go drum 
work, Ron Woods' and Keith's mutually 
supportive, alternately blazing and 
gentle guitars-this CD really shows 
what the digital medium can do for 
solid, well -produced rock arrange- 
ments. There's very little fancy synthe- 
sizer work or complex electronic studio 
fussing here. However, The Stones do 
get to blow out their tailpipe whatever 
yen they've got for electronic dabbling 
on "Heaven," an atmospheric, sensual 
ballad of the type The Stones often use 
on an album to balance off their heavy 
rockers. This one features Mick's elec- 
tronically treated high voice floating 
eerily in space, coming from all direc- 
tions at once, double tracked, answer- 
ing itself, fading and swelling. It be- 
comes a ghostly presence that is sim- 
ply riveting. Supporting these floating, 
other-wordly vocals are delicate, dis- 
tantly tinkling masses of chimes. These 
are also recorded to sound like a di- 
rectionless presence, and subtle syn- 
thesizer -produced wind effects swirl 
under and through the whole. Espe- 
cially intriguing is the sharp, stretched 
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inflection given to the sibilants in Jag- 
ger's voice which cut through the misty 
clouds of sound like a glittering razor 
slicing through gauze. In contrast, the 
foundation of these atmospherics is a 
rock -steady rhythm section with an al- 
most Latin beat. 

Jazz great Sonny Rollins is along for 
this ride, although nowhere is he cred- 
ited on this CD's liner booklet, which 
does, however, contain the lyrics to all 
11 cuts in both English and Japanese. 
Rollins' strong tenor saxophone en- 
hances several songs on this disc, 
most notably the easygoing "Waiting 
on a Friend," one of The Stones' big 
hits off this album. 

If you have even a glimmer of inter- 
est in The Rolling Stones or in anything 
of what you've read above, get this 
CD. That's all. Paulette Weiss 

Schubert: Impromptus; Schumann: 
Davidsbündlertánze; Brahms: Kla- 
vierstücke. Rudolf Firkusny, piano. 
Sugano Disc SCD 83001. (Available 
from Supersounds Ltd., 2210 Wilshire 
Blvd., Suite 315, Santa Monica, Cal. 
90403.) 

Schubert: A -Minor Sonata; Janáoek: 
In the Mist; Debussy: Estampes. Ru- 
dolf Firkusny, piano. 
Sugano Disc SCD 83002. 

Okihiko Sugano is well known in Ja- 
pan, both as an audio critic and re- 
cording engineer. A few years ago, 
many American audiophiles were ex- 
posed to his recordings on the Audio 
Lab label, so his reputation as an engi- 

neer stands out. Recently, Sugano 
founded a new label expressly for 
CDs, and the first two releases are 
piano -solo albums by the renowned 
Czech, Rudolf Firkusny. These discs 
present Firkusny largely playing a vari- 
ety of middle -European music. 

The piano is a 9 -foot Hamburg Stein- 
way Model D, and the recordings were 
made in a moderately live, extremely 
quiet concert hall. The microphone 
technique employed by Sugano pre- 
sents the instrument in a moderately 
close perspective; there is clear articu- 
lation, with enough room sound to give 
the music warmth. The instrument is 
beautifully regulated, and there is nev- 
er a harsh sound. Come to think of it, it 
is unlikely that Firkusny could make a 
harsh sound if he wanted to! 

Firkusny is a pianist's pianist. He elu- 
cidates all this music in the most satis- 
fying manner, and technique is never 
exploited for its own sake. His palette 
of colors at medium and low pianistic 
levels is more varied than we normally 
hear, and one's parting thought, after 
listening to these discs, is that music, 
rather than pianism, has transpired. 

Most of this music has not yet ap- 
peared elsewhere on CD, and much of 
it will be a long time in coming. These 
discs are highly recommended. 

John M. Eargle 

Beethoven: The "Archduke" Trio. 
Claude Frank, piano; Leslie Parnas, 
cello; Emanuel Borok, violin. 
Sine Qua Non 79005-2. 

This is the first CD I have heard from 
the Sine Qua Non label, and this re- 
cording of the great "Archduke" Trio of 
Beethoven certainly must be regarded 
as a technical and artistic success. 

The performance is virtuosic, with 
rich tonal production from all con- 
cerned. The recording was produced 
and engineered by my former col- 
league in the classical division of RCA 
Records, Max Wilcox. Max used three 
Schoeps MK2 omnidirectional mikes in 
a spaced array. The violin is heard in 
the left channel, cello in the right chan- 
nel, with the piano in the phantom cen- 
ter channel. The work was recorded in 

the chapel of Wellesley College in 
Massachusetts on a Sony PCM-1600 
digital recorder. 

Max knows how to get a good piano 

sound, having produced a great many 
of the late Artur Rubinstein's record- 
ings. He shows that he hasn't lost his 
touch, as the piano in this recording is 
exceptionally natural -sounding, very 
clean, with crisp transients. The violin 
and cello are also quite smooth, with a 
notable lack of stridency. The instru- 
mental balances are excellent, and the 
perspective affords a lot of presence in 
the warm acoustics of the Wellesley 

I Chapel. Bert Whyte 

Mozart: Piano Concertos No. 15 (K. 
450) and No. 21 (K. 467). Academy of 
St. Martin -in -the -Fields, Neville Mar- 
riner; Alfred Brendel, piano. 
Philips 400 018-2. 

Perhaps because pianist Alfred 
Brendel is not a "flashy" personality 
with a glamorous image, he is not as 
highly regarded by the general con- 
cert -going public as some of the more 
flamboyant piano virtuosos. To the 
more musically astute, Brendel is often 
referred to as a nonpareil-a pianist's 
pianist of enormous talent. 

In his traversal of these Mozart Piano 
Concertos, Alfred Brendel's perfor- 
mances are insightful and deeply ex- 
pressive. His touch is ever so clean 
and precise. Articulation is never a 
problem, and he can be fleet -fingered 
or produce massive chords of crush- 
ing sonority. Neville Marriner and the 
forces of the superb Academy of St. 
Martin -in -the -Fields furnish their usual 
sympathetic accompaniment. 

Alfred Brendel 
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Great Lies 
of Hi.Fi 

#3 
"Trust Me, I'm 

An Expert" 
Ever notice how many "experts" you suddenly run 
into as soon as you decide to buy a hi-fi or improve 
your existing system? Every "underground" maga - 
z ne has found the single component that is better 
than all the rest. Every "slick" magazine has found 
all the components that represent good value and 
are worth considering. Every salesman has the per- 
fect component for you and can spend hours telling 
you about it. Even your friends offer "expert" ad- 
vice (because they've read the magazines and 
talked to all the salesmen.) 

If they're all "experts", why do they all disagree? 
The truth is that It takes more than enthusiasm and 
the ability to pontificate to make one an expert. 
Most self-proclaimed experts lack any consistent 
method of evaluating equipment on a musical basis 
(you know the type, "The bass is a little better on 
this speaker, but if you really want highs..."). But, 
more disturbingly, they lack a basic understanding 
of the hierarchy of a hl -fi system and proper system 
set-up. In short, their evaluations are based on 
faulty observations of equipment used under im- 
proper conditions. 

s v -o 
c 9 

Gs\ e 
% 011 

k 
DEMONSTRATION 

A competent hi-fi dealer knows that all evaluations 
must take place in a room with only a single pair of 
speakers. He knows that the speakers must not 
wobble. He knows that some care must be taken in 
choosing a proper surface for the turntable. And 
there are a dozen other details that he will attend to 
in order to insure that evaluations are done properly 
and professionally. When demonstrations are done 
under these conditions, you will find that seemingly 
minor differences among components become 
clearly audible, and choices based on musical cri- 
teria become simple. For the first time you will be 

able to easily hear the differences with your own 
ears. You will be the expert. 

Make the right decision, visit a Linn/Naim dealer. 

For additional information contact: 

audiophile 
systems LTD. 

6842 Hawthorn Park Drive 
Indianapolis, Indiana 46220 

Enter No. 8 on Reader Service Card 

The Chandos CD of 
Symphony No. 2, by 
Sibelius, has fine sound 
and a good balance 
between orchestral 
definition and acoustics. 

The sound is extremely good, very 
clean, with the piano transients having 
a sharp attack. However, the high 
strings are a bit on the bright side. 
Philips has adjudged this sound good 
enough to include the andante of Con- 
certo No. 21 on one of their CD sam- 
plers. This andante has become very 
familiar to many people as the Elvira 
Madigan theme. Bert Whyte 

Sir Alexander Gibson 

Sibelius: Symphony No. 2. The Scot- 
tish National Orchestra, Sir Alexander 
Gibson. 
Chandos CHAN 8303. (Available from 
Harmonia Mundi, P.O. Box 64503, Los 
Angeles, Cal. 90064.) 

Chandos continues to impress me, 
not only with their wise choice of reper- 
toire, but with the consistent high -qual- 
ity sound of their recordings. 

The Sibelius Second Symphony is 
hardly venturesome programming, but 
with all the off -beat music Chandos 
records we can't begrudge them an 
occasional foray into the standard rep- 
ertoire. Besides, Sibelius' Second 
Symphony may be an old warhorse, 
but it is always interesting and certainly 
has one of the most exciting and trium- 
phant finales in all of music. 

In matters of performance, Sir Alex- 
ander and his Scottish National Or- 
chestra do surprisingly well, better 
than many more prestigious orches- 
tras. Their ensemble playing is excel- 
lent, as is their string and woodwind 
intonation. The brass section plays lust- 

ily (if slightly ragged at times) in the great 
fanfares of the finale. In his interpreta- 
tion, Sir Alexander may not reach the 
level of inspiration of a Sir Colin Davis 
and the Boston Symphony Orchestra, 
but it is an honest, straightforward 
reading, free of fussy mannerisms. 

The sound is fine, with a good bal- 
ance between orchestral definition and 
the spacious acoustics. I must say, 
however, that this recording did not 
seem to have the openness and lucid- 
ity of some other Chandos recordings I 

have heard. Nonetheless, dynamic 
range was quite wide, and the blaring 
brass fanfares of the finale made a 
glorious sound! Bert Whyte 

Arnold Bax: Tone Poems. The Ulster 
Orchestra, Bryden Thomson. 
Chandos CHAN 8307. (Available from 
Harmonia Mundi, P.O. Box 64503, Los 
Angeles, Cal. 90064.) 

I first made my acquaintance with 
the tone poems of Arnold Bax when I 

was in my teens, and was much enam- 
ored with their lush romanticism and 
brilliant orchestration. My two favorites 
were "The Garden of Fand" and, most 
especially, "Tintagel." 

On this CD, the "Garden of Fand" is 
recorded along with "November 
Woods," "The Happy Forest" and 
"Summer Music." Bryden Thomson 
conducts my home -town orchestra- 
the Ulster Orchestra of Belfast, North- 
ern Ireland. 

This music is unabashedly romantic, 
with more than a hint of mysticism. 
There is a dreamlike quality to it, and 
the rich orchestration definitely has 
echoes of Debussy as well as some 
Wagnerian chromaticism. It has its ex- 
citing moments as well, notably in 
"Fand." 

Of all things, the first performance of 
"The Garden of Fand" took place in 
America in 1920, with Frederick Stock 
conducting the Chicago Symphony 
Orchestra. Bax eventually became Sir 
Arnold Bax, "Master of the King's Mu- 
sick," and his music had the good for- 
tune to be championed by the doughty 
Sir Thomas Beecham. 

Happily, this is a superb recording of 
these Bax tone poems. There is a 
clean, highly detailed sound couched 
in a lovely, warm, spacious ambience. 
String tone is pleasingly smooth as are 
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THIS MONTH'S BIG EVENTS 
ON CBS COMPACT DISCS. 
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Bryden 
Thomson 

the woodwinds. Brass is full and bra- 
zen and well -projected. Percussion is 
sharply accurate, with high definition. 
Dynamic range is wide, and, in this 
kind of scoring, the total absence of 
noise helps preserve the softer, more 
delicate and subtle shadings of the 
orchestration. 

I hope I am not being insulting to my 
home -town forces when I say that the 
excellent playing of the Ulster Orches- 
tra somewhat surprised me! 

I understand thát Chandos is issuing 
another Bax CD that will include my 
beloved "Tintagel." Bert Whyte 

Conducted by Thomson, 
this is a superb recording 
of the Bax Tone Poems. 
It has clean, highly 
detailed sound couched in a 
warm, spacious ambience. 

Mozart: Symphonies Nos. 40 and 41, 
"Jupiter." The Staatskapelle Dresden, 
Herbert Blomstedt. 
Denon 38C37-7022. 

There is certainly no shortage of re- 
cordings of the Mozart Symphonies 
No. 40 and No. 41, "Jupiter," and, in 
fact, at this early point in Compact Disc 
history, there are already duplications 
of these works. 

Be that as it may, these particular 
recordings are interesting in that they 
give us a chance to hear what caliber 
of sound is being recorded behind the 
iron curtain-in this case, East Ger- 
many. This was a Denon collabora- 
tion with VEB Schallplaten, and one 
wonders if the East German company 
has any digital recording equipment of 
its own. 

Herbert Blomstedt conducts the 
Staatskapelle Dresden and turns in 
good, idiomatic performances distin- 
guished by some excellent playing, es- 
pecially in the strings and woodwinds. 

The sound is really quite nice, and the 
orchestra is well -detailed in a large - 
sounding, quite reverberant hall. Good 
internal balances here and a convinc- 
ing stereo perspective. Sound is quite 
clean, although the high strings have a 
slightly edgy sound in fortissimo pas- 
sages. It would be interesting to know 
what percentage of this excellent 
sound is due to Japanese or East Ger- 
man expertise. Bert Whyte 

Debussy: La Mer; Prélude á I'aprés- 
midi d'un faune; Danses sacrée et 
profane. Saint Louis Symphony Or- 
chestra, Leonard Slatkin. 
Telarc CD -80071. 

There is no doubt that in works like 
"La Mer," "The Afternoon of a Faun" 
and "Dances Sacred and Profane," 
there is much delicacy in Debussy's 
scoring which greatly benefits from 
digital recording. Very often these 
works have been marred by the assort- 
ed intrusions of vinyl disc noises. At 

Don'tbuyunert 
(Until you've heard others at twice the price.) 
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Sonic performance is the best reason for selecting any 
audio component. And when it comes to tuners, 
performance is relatively easy to evaluate. 

A tuner either brings stations in clearly, or it doesn't. 
Especially the weak and distant stations that on some 
tuners come in noisily or not at all. 

The music, of course, must sound clean and 
accurate. And two (or more) tuners should be 
auditioned under identical conditions. 

Then you want to compare features: such as the 
tuning system, programming flexibility, signal displays 
and signal -enhancement controls. 

Now, it's time to consider price. Our new GFT-2 is 
less than $250. But we suggest you ask your dealer to 
compare it with other tuners priced up to $500 or more. 
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When you've done all that, you'll no longer need 
our advice. You'll know exactly which tuner to buy. 

The new Adcom GFT-2. 
o Quartz -referenced digitally -synthesized tuning 

(accuracy: 0.000025%) o Dual -gate MOSFET RF 

amplifier o Double -tuned quadrature detector o 
Storage for seven AM and seven FM stations 
o 5 -stage LED signal -quality display o Manual 
and automatic scan. 

For further information or the location of the 
ADCOM dealer nearest you, please write to: 

ADCOM® 
11 Elkins Road, East Brunswick, NJ 08816 

Enter No. 1 on Reader Service Card 
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WHO CAN MAKE A MORE DIGITAL -READY TAPE THAN TI -E COMPANY 
THAT INVENTED PCM RECORDING IN THE FIRST PLACE? 

When other companies talk about being "digital -ready," 
remember that Denon is the Company that also builds professional 
digital studio tape recorders and is credited for having invented 
the PCM recording process in 1972. Denon has recorded more 
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digital material than any Company in the world. It is only natural 
that Denon simultaneously developed the cassette formulation 
most suitable for making digital-tc-analog recordings. The 
formulation is Denon DX -8. The ultimate non-metal cassette tape. 
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A Few Good 
Dealers 

Here is a list of a few good dealers that won't try 
to TALK you into believing that they are "ex- 
perts". They can, and will, actually demonstrate 
the differences in components under conditions 
that will allow you to make a sensible decision. 

ALABAMA 
Audition, Homewood 
Campbell Audio 8 Video, Huntsville 
ARIZONA 
Listening Post, Tempe 
CALIFORNIA 
Audio Basics, Claremont 
Classic Audio, Encinitas 
Musical Images, Fresno 
Havens & Hardesty, Huntington Beach 
Christopher Hansen Los Angeles 
Gene Rubin Audio, Monterey Park 
Audible Difference, Palo Alto 
Keith Yates Audio. Sacramento 
Stereo Design, San Diego 
House of Music, San Francisco 
COLORADO 
Audio Alternative, Fort Collins 
FLORIDA 
Sound Components, Coral Gables 
Sound Components, Fort Lauderdale 
Sound Source, Marathon 
Audio Gallery, Miami 
Audio Gallery, Sarasota 
Audio Visions, Tampa 
ILLINOIS 
Pro Musica, Chicago 
Victor's Stereo, Chicago 
Victor's Stereo, Morton Grove 
Absolute Audio Systems, Rockford 
INDIANA 
Audiotrend, Evansville 
HI -Fi Gallery, Indianapolis 
MASSACHUSETTS 
Matrix Audio & Video, West Hatliie.d 

MICHIGAN 
Absolute Sound, Ann Arbor 
Sound Room, Grand Rapids 
MISSOURI 
Audio Rennaissance, Kansas City 
Music Systems, St. Louis 
NORTH CAROLINA 
Audio Salon, Charlotte 
Stereo Sound, Chapel Hill 
Stereo Sound, Greensboro 
Stereo Sound, Raleigh 
NEBRASKA 
Sound Environment, Lincoln 
Sound Environment, Omaha 
NEW JERSEY 
CSA Audio Design, Upper Montclair 
NEW YORK 
Ears Nova, Great Neck 
Innovative Audio, Brooklyn 
Stereo One, East Rochester 
OHIO 
Stereo Showcase, Dayton 
Oxford Audio, Oxford 
OKLAHOMA 
Audio Dimensions, Oklahoma City 
PUERTO RICO 
Precision Audio, Rio Piedras 
SOUTH CAROLINA 
British American Sound, Chartestor 
TEXAS 
High Bias, Austin 
Audio Distinctions, Corpus Christi 
Audio Concepts, Houston 
Concert Sound, San Antonio 
VIRGINIA 
High -C Stereo, Leesburg 
Listener's Shop, McLean 
WASHINGTON 
Definitive Audio, Seattle 

For additional information contact: 

audiophile 
systems gym. 

6842 Hawthorn Park Drive 
Indianapolis, Indiana 46220 

Nikolayeva Plays Bach is 
a good CD for loudspeaker 
testing. Transient accuracy 
and attack are outstanding, 
and the bass register is 
especially sonorous. 

the other end of the dynamic scale, it is 
reassuring to know that the sonic vio- 
lence of the storm in "La Mer" can be 
accommodated in all its unbridled fury. 

Leonard Slatkin's performance of 
"La Mer" may not have the insight of a 
Pierre Boulez or a Toscanini, but the 
ferocity of his storm gives away very 
little. Furthermore, he has the benefit of 
some inspired playing from the under- 
rated Saint Louis Symphony Orches- 
tra and the splendid sound provided 
by Telarc. The felicitous acoustics of 
Powell Hall balance nicely with highly 
detailed sound from every orchestral 
choir. There is a lushness and smooth- 
ness, too, in the string sounds which 
greatly add to the atmospheric quali- 
ties in all these works. Dynamic range 
is in no way compressed, and some of 
the climaxes in the storm are massive. 
In all, a superior performance with a 
sonic verity to match. Bert Whyte 

Nikolayeva Plays Bach 
Victor Company of Japan VDC-503, 
digital source. 

More J. S. Bach, this time some ex- 
ceptional solo -piano transcriptions of 
works such as the famous "Toccata 
and Fugue in D Minor," which usually 
is played on the organ. Among other 
works are "Wachet Auf" and a marvel- 
ous traversal of the "Fugue in G Minor" 
(BWV 578). 

The piano sound is utterly crystal- 
line, recorded on the JVC DAS 90 digi- 
tal recorder. The piano is recorded 
quite close-up, in a rather dry acoustic 
environment. 

Madame Nikolayeva has a wonder- 
fully clean touch, and every note is 
completely articulate. With virtually no 
wow or flutter from the JVC digital re- 
corder, pitch is exceptionally true and 
the pure tone of the piano is a revela- 
tion. The bass register is especially 
sonorous. Transient accuracy and at- 
tack are outstanding. A particularly 
good CD for loudspeaker and system 
testing. Bert Whyte 

Infidels: Bob Dylan 
CBS CK 38819. 

This is Dylan's passionate, poign- 
ant 1983 album, the one that con- 
vinced us all that the grand old man of 
pop was alive and thrashing around in 

the '80s. It was digitally remastered 
from the original analog by CBS. 

Infidels is a splendid choice for CD 
reproduction, containing as it does the 
silences and spaces of 'spare rock in- 
strumentation and sensitively under- 
stated performances. Dylan assem- 
bled some musical champs for this lyri- 
cal wrestling match with modern con- 
cerns: Mark Knopfler of Dire Straits 
and ex -Rolling Stone Mick Taylor on 
guitars, the outstanding reggae -rhythm 
section of Robbie Shakespeare on 
bass and Sly Dunbar on drums and 
percussion, and The Hollies' Alan 
Clark on keyboards. This muscular en- 
semble knows the expressive value of 
the soft touch, knows how the spaces 
between notes can be played more 
eloquently than a barrage of technical- 
ly perfect but insensitive sounds. In 
these spaces, the silence of the CD 
format speaks volumes. 

Take the opening on "Jokerman," for 
instance. The solid drum roll that 
thrusts into the left channel and follows 
through into the phantom center 
comes out of a total silence that won- 
derfully intensifies the drum's impact. 
The quiet tone Dylan sets with his 
tender reverb-laced vocals on "Sweet- 
heart Like You" is supported by a fili- 
gree of instrumentals-a soft guitar ac- 
cent in the center channel, another in 
the left, again in the right, the drums 
and subtle acoustic piano threading 
throughout. The CD silence that fills 
this openwork is golden. Mark 
Knopfler's distinctive guitar is often 
slipped in lightly, appearing in a sub- 
dued run in one channel or played off a 
paired guitar in the opposite channel. 
His delicate, shining work is captured 
perfectly. Knopfler has done doubly 
well by himself, playing splendidly on 
this disc and producing it equally as 
well, in full partnership with Dylan. 

Make no mistake, though; Dylan 
doesn't confine himself to fancy foot- 
work alone. He takes a good, solid 
shot at full -tilt boogie with both "Union 
City" and the hard -rocking, controver- 
sial "Neighborhood Bully." When all 
three electric guitars are wailing (Dylan 
plays guitar, keyboards, and harmoni- 
ca) and the drums are bashing away, 
there is some loss of individual instru- 
mental presence but not enough to 
matter much. In general, the spatial 
presence of all instruments is excel - 
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The CD of Dylan's Infidels 
has excellent spatial 
presencing of all 
instruments, with a good 
feel for aural depth. 

lent, with a well-defined sense of left - 
right -center placement and a good feel 
for aural depth. Dylan's voice is placed 
right up front, mixed in clear as the 
final bell, so we can catch the portent 
of his still startling lyrics and their dis- 
turbing images ("He can ride down 
Niagara Falls in the barrels of your 
skull"; "You can be known as the most 
beautiful woman/Whoever crawled 
across cut glass to make a deal"). His 
unique adenoidal voice is often treated 
with reverb and once receives the full 
echo treatment ("Union City") to high- 
light it even more. 

Synthesizers lie low here; no fancy 
electronics for Infidels. The subtle but 
strong arrangements and the out- 
standing individual instrumentals be 
hind Dylan make this a sophisticated 
pop -CD choice. This one is a winner, 
not for pyrotechnical production, but 
for its solid, clean presentation of intel- 
ligent music that will grab your mind 
and wrestle it awake while your body 
sways to the beat. Paulette Weiss 

J. S. Bach: Vier Ouverturen, Part 2. 
La Petite Bande, Sigiswald Kuijken. 
Deutsche Harmonia Mundi 38CT-3, 
two -disc set. (Available from Pro Arte 
Records, 14025 23rd Ave. North, Min- 
neapolis, Minn. 55441.) 

This CD is the second part of a two - 
disc set of J. S. Bach overtures. By far 
the most familiar is the BWV 1068, 
whose various sections, including the 
famous "Air," are favorites of aficiona- 
dos of J. S. Bach's music. 

This is the first CD I have heard from 
the prestigious Deutsche Harmonia 
Mundi label, and I'm quite impressed. 
The digital recording is very open and 
transparent, yet highly detailed, even 
though the hall acoustics are quite re- 
verberant. The famous, high Bach 
trumpets are disposed to the left and 
right of the orchestra and resound 
most brazenly. The high strings are 
quite clean, if a shade bright, and 
there is a nice balance between the 
various orchestral elements and the 
hall acoustics. La Petite Bande and its 
conductor, Sigiswald Kuijken, are un- 
known to me, but the playing is of a 
high order. The performances are 
nicely structured and, in the faster sec- 
tions, are played with a verve and spirit 
that is most ingratiating. Bert Whyte 

-t+ 

r, 

Bob Dylan 

Year of the Cat: Al Stewart 
Mobile Fidelity Sound Lab MFCD 
803. 

Old friends have a nice habit of pop- 
ping up on Compact Discs. Listening 
to Al Stewart's Year of the Cat was like 
getting a "Hello, how are you, just 
wanted to know how your life was go- 
ing" telephone call from Freddie Bru- 
stein, on whom I had an impossible 
crush when I was a hopelessly fat 10 - 
year -old grade-schooler. Ah, Freddie. 
Ah, Al. 

Al Stewart's folksy, late -'70s rock 
style sounds just a bit dated next to the 
synthesizer -laden output of most mod- 
ern rockers, but it also sounds comfort- 
ing, relaxed, intelligent, and, well- 
pretty. His historical ditties may be a 
bit lyrically pompous, but his songs of 
personal pain and discovery hold up 
despite the fact that hardly anybody 
uses patchouli scent anymore. 

The arrangements and mostly 
acoustic instrumentation on this 1976 
LP, originally released on Arista, are 
sophisticated and provide delicious 
textural contrasts. The throbbing, high 
staccato notes of the mandolin that re- 
side in the left channel of "Broadway 
Hotel," for instance, are beautifully jux- 
taposed with the rich, resiny, breath- 
taking violin line in the right channel. (A 
violin so rich, by the way, that I would 
swear it was a viola, despite the liner 
notes' claim to the contrary.) Just bare- 
ly holding these two soaring instrumen- 
tal flights to earth is the steady-almost 
monotonous-rhythm-section founda- 
tion in the phantom center channel. 

Orchestrally massed strings are 
used with finesse, adding body and 
melodic continuity, not mush. Their en- 
trance in the album's hit title song puts 
starch into what comes after a pallid, 
rather limp introduction. Electronic in- 
strumentation, other than the rock - 
standard electric guitar, is used spar- 
ingly but to great effect thanks to pro- 
ducer Alan Parsons, who has a win- 
ning way with studio dials. There is a 

shimmering, electric piano effect on 
two cuts here, "Midas Shadow" and 
"One Stage Before," which I have 
heard elsewhere and which continues 
to intrigue me above and beyond the 
sheer loveliness of the instrument's 
sound quality. Here, the piano's notes 
are subtly alternated from channel to 
channel to -produce an almost physical 
pulsing sensation against the ear- 
drums when heard through head- 
phones. Parsons explores some ad- 
vanced electronic territory only on 
"One Stage Before," where he tosses 
in some synthesizer wiggery, including 
spot -compression of Stewart's voice 
and a big bass synth that stands in the 
background with a subdued yet mas- 
sive presence. Elsewhere, he limits his 
electronic knob -twirling to adding 
heavy reverb and double -tracking to 
Stewart's slightly adenoidal vocals, 
and to playing with channel location 
by, for instance, isolating the acoustic 
piano intro in "Year of the Cat" in the 
left channel and killing the right chan- 
nel altogether. 

In general, spatial presencing is ex- 
cellent, with instruments located firmly 
and clearly in aural space, giving a 
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generous sense of depth and fine left - 
right specificity. 

Although there is no detectable tape 
hiss or extraneous noise, there is a 
light dulling haze over this recording. 
Cymbals crash muddily, and tambou- 
rines lose the nice metallic chatter that 
those of us with gypsy hearts are so 
fond of. There's an almost subcon- 
scious sense of suppression that lifts to 
awareness when an electric guitar, for 
instance, blazes out like an auto head- 
light through early morning fog. 

As a CD, Year of the Cat is a long- 
distance phone call from the past; 
there's a little static on the line, but it's 
well worth getting. Paulette Weiss 

As a CD, Al Stewart's 
Year of the Cat is a phone 
call from the past; there's a 
little static on the line, 
but it's well worth getting. 

The Dude: Quincy Jones 
A&M CD -3721. 

After first hearing this CD, I started a 
small, safely contained fire in my third 
floor Manhattan apartment, sent a puff 
of white smoke out over the Upper 
West Side, and personally declared 
Quincy Jones the Pope of pop produc- 
tion. Yes, I know he's been praised 
and honored, awarded and garlanded 
by others in higher places (my friend 
on the tenth floor, for instance, once 
sent him a fan letter and $50 to say 
thanks for the good work). Neverthe- 
less, listening to this digitalized version 
of his Grammy award -winning album, 
The Dude, was a semi -religious experi- 
ence, and I am compelled to lift my 
puny voice in praise, joining all the 
other hosannas to his name. 

Jones is a supreme master of aural 
texture. From multiple layers of instru- 
mentation he calls forth a hot, brassy 
horn riff to heat up a smooth, resiny 
vocal ("Turn on the Action"), lays the 

lightest trace of reverb on an acoustic 
piano to float it, shimmering like a vi- 
sion, into empty space ("Just Once"), 
or sets a line of percussion-a light 
tapping of cymbals so blessedly far 
back in the mix that it imperceptibly 
ticks off the passing of a song, a rare 
and subtle handling of percussion in 
the modern pop studio ("One Hundred 
Ways"). I could give an endless litany 
of the wondrous textural effects on this 
CD-crisp handclaps, sharply sweet 
strings, angelic clouds of vocal back- 
up, bass riffs that start rumblings in the 
soul-but I won't. Instead, I'll sing the 
praises of the digital medium that has 
captured all of this heavenly sound. 
From highest high to lowest low, this 
CD performs flawlessly. Jones certain- 
ly calls on all of its capabilities in this 
area, summoning up both celestial le- 
gions of high-pitched, piercing strings 
and one of the rock -bottom lowest 
bass figures I have ever heard record- 
ed, the latter on "Ai No Corrida." 

Jones earns the pop papal crown for 
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his mastery of aural space as well. The 
Dude is a multi -dimensional cathedral 
of sound limned out both by the fixed 
presence of instruments in aural space 
and by their apparent movement from 
place to place. You can close your 
eyes and point to the drum kit, the sax, 
the guitar-whatever-in your listening 
room, or sweep your finger around the 
room tracking an effect like the synthe- 
sized "whoosh" on "Ai No Corrida" as 
it travels from right to left channels. 
Especially appealing are the way Patti 
Austin's rich foreground vocal on 
"Somethin' Special" is spirited rear- 
ward to meld into the background 
chorus, and, on the title song, the un- 
expected and delightful first appear- 
ance of Quincy Jones' own basso pro- 
fundo rap vocal split left and right and 
placed so far up front that the man 
might as well be sitting on your lap. 

The dynamic range of this A&M 
product is superb. I was most im- 
pressed by the medium's performance 
in each cut's fade-out segment. Even 

as all sound drifted into nonexistence, 
each instrument in the fading blend 
maintained its integrity, cut after cut. A 
fine job. No audible residual tape hiss 
here either-no extraneous sound 
whatsoever. 

Jones called into service numerous 
acolytes for this 1981 album. The list of 

Quincy Jones earns the pop 
papal crown for his mastery 
of aural space. The Dude 
is a multi -dimensional 
cathedral of sound. 

stars and talent from the world of pop 
and jazz is awe-inspiring: Michael 
Jackson, Stevie Wonder, Patti Austin, 
Herble Hancock, James Ingram, Toots 
Thielemans, Cynthia Weil, Barry Mann, 
Steve Lukather, Paulinho DaCosta, 
Johnny Mandel-whew! Despite their 
generous contributions, this smooth 
pop -soul -funk offering may not suit ev- 
eryone's taste. It is a super -slick pack- 
age, and it you're not listening for the 
inner soul of its production, the surface 
melodies and lyrics might strike you as 
a bit facile. Then again, they might not; 
several selections from the original re- 
lease-the bouncy Latin -tinged "Ai No 
Corrida," the rich, heart -stirring James 
Ingram cuts, "Just Once" and "One 
Hundred Ways," and Patti Austin's 
sensual, quietly uptempo "Betcha' 
Wouldn't Hurt Me"-were substantial 
pop hits. 

Well, the neighbors forced me to put 
out that papal fire in my living room, 
but Quincy-I'll kiss your ring any time. 

Paulette Weiss 
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"Sherwood products offer excellent 
at performance very reasonable 

prices. Leonard Feldman, Audio Magazine 
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The occasion of Mr. Feldman's comment was his 
review of our S2680-CP top -of -the -line receiver. His 
statement was sparked by the fact that, while quite 
affordable, the S2680-CP, like all Sherwood receivers, is 
designed and built with the care, precision and innova- 
tion which have become Sherwood trademarks. 

A tradition of affordable quality. More than three 
decades ago Sherwood was founded on this philoso- 
phy: Through innovation, make quality audio equip- 
ment more affordable. That philosophy has been 
nurtured throughout Sherwood's history and is the 
foundation of our newest line of receivers. 

We never cut corners on sound. All five 
Sherwood receivers deliver true high-fidelity perform- 
ance. Even our budget -priced S2610-CP sounds better 
than many separate components. And the entire group 
is laced with features that can make significant differ- 
ences in your listening enjoyment. Ultra -low -bass EQ, 
multi -deck dubbing, auto -scan digital tuning and dis- 
crete phono preamp circuitry are standard on several 
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Sherwood models, yet missing from many other 
brands, regardless of price. 

Certified Performance. Sherwood is the only 
manufacturer to test and certify the performance of 
each individual receiver. On the outside of every carton 
you will find a certificate showing the measurement 
details of the power amp, phono preamp and FM :uner 
sections of each receiver. These are not just the ra:ed 
specs; these are the actual measured performance data 
of the individual unit, so you knot' exactly what 
you're buying. 

Find out what the experts say. Get the whole 
story on why Sherwood receivers-in Mr. Feldman's 
words-" ...offer excellent performance at very 
reasonable prices" 
To get your own copy of his review of the 
S2680-CP and to find out just how much quality and 
innovation you can afford, visit your nearest Sherwood 
audio specialist today. To find him, call (800) 841-1412 
during west coast business hours. 

Sherwood 
Quality and Innovation You Can Afford. 

13845 Artesia Blvd., Cerritos, CA 90701 In Canada: The Pringle Group, Don Mills, Ontario 
Enter No. 52 on Reader Service Card 



CLASSICAL RECORDINGS 

Boulez: Rituel, Eclats/Multiples. The 
BBC Symphony Orchestra, Ens. Inter- 
contemporain, Pierre Boulez. 
CBS M-37850. 

This is the sort of professional con- 
temporary music which is both ex- 
tremely avant-garde and at the same 
time, in certain aspects, professionally 
conservative. Where it belongs, for us 
listeners to recorded music, is a real 
question. Are we, in living rooms and 
cars, really expected to hear this mate- 
rial, and are we counted as intended 
audience? I rather doubt it. 

We're dealing here with a major fig- 
ure in current music and, of course, an 
ex -conductor of the label's prize or- 
chestra, the New York Philharmonic, 
whose work for that reason is widely 
available in the CBS catalog. But there 
is also the top-flight stratum of cele- 
brated contemporary music, a kind of 
parallel to the world of great opera 
singers, famous solo artists and so on. 
The cash is available to record music 
of this caliber, and the operation pays 
off in prestige, you may be sure. Isn't 
that perhaps enough? No need at all, 
as I see it, to please you and me, who 
are merely looking for entertainment, 
hi-fi sound and the stimulation of some- 
thing new, comprehensible or no. 

So, you try it and what do you get? 
Perhaps the most difficult music so far 
composed for good-sized aggrega- 
tions of instruments. The cover lists 
"Rituel," a memorial work and kind of 
funeral piece for large orchestra, as 
first, but, oddly, it comes on side two. 
As this suggests, you'd do best to start 
with "Rituel," which has elements that 
are helpful and within our grasp. There 
are unusual sounds, colors; eight sep- 
arate groups of instruments enter one 
after the other and give recognizable 
side -to -side and forward -and -back 
separation in the stereo recording- 
good job. And, above all, there is a 
beat, a funereal beat, to be sure, not 
steady but enough to keep the mind 
engaged. The groups come in one by 
one, then they depart similarly, to- 
wards a quiet ending. You will find their 
different textures definitely interesting, 
which, in the end, can lead you on to 
further perceptions. 

The other work, "Eclats/Multiples," is 
a double -length version of a still earlier 
piece and half of a really tough work 

EDWARD TATNALL CANBY 
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yet to be completed. (Boulez, like oth- 
ers today, writes in this curious fashion, 
which is much in style among profes- 
sional ccmposers.) It is one of those 
enormously complicated, serial -sound- 
ing pieces which have'absolutely no 
beat and which come in violent bursts 
of sound and numerous silences. It is 
incredibly complicated and offers 
practically nothing familiar for the aver- 
age -intelligent listener to latch onto for 
at least a beginning. First time through, 
I made nothing at all of it. So, being a 
conscientious reviewer, I played the 
whole thing straight through again. 
(Isn't repetition one of the greatest as- 
sets we have in recorded music-how 
much of the live audience gets to hear 
the music more than once?) 

Yes-I liked it more the second time. 
Not that I "understand" the music! And 
the less so after reading the liner 
notes, which are likely to scare off any- 
body, though no doubt quite accurate. 
I think you might like it too. Music is 
supposed to speak in its own terms, 
convey its own message. Given time, 
patience, and optimism, it surely does, 
even in the case of Boulez. 

I still think the man is a cold -fish, 
precision type-but that's merely for 
today. For all we know, he may be as 
popular as Bartók, a few decades 
hence. 

Tchaikovsky: The 1812 Overture; 
Capriccio italien; Cossack Dance 
from Mazeppa. The Cincinnati Sym- 
phony Orchestra, Erich Kunzel. 
Telarc 10041, digital, limited edition, 
$12.98. 

Considering my private oath never to 
play another "1812," I feel guilty about 
listening to this one; but since it had 
become such a well-known demo disc 
by its belated arrival here, curiosity got 
the better of me. It is, indeed, as Telarc 
says, the "Ultimate Audio Challenge," 
at least for the moment and in terms of 
the ancient LP! Limited edition, "super - 
cut" to special parameters, JVC- 
pressed on double weight, flat, special 
vinyl without the usual raised edge and 
dish -like interior, this record is sur- 
rounded by dire warnings in heavy 
black type and no liability statements. 
Play at your own risk. So I did. 

Happily, my excellent but slightly 
middle-aged LP playing system has 
remarkable built-in safety factors. It 
self -protects. It emerged unscathed. 
As the recording reached the well- 
known and genuine cannon shots, the 
high -quality pickup (not the latest but 
one of the recent bests) hopped lightly 
into the air, touched down several 
times and landed as easily as a feather 
a half inch or so on the other side of the 

AUDIO/NOVEMBER 1984 123 



dj 

1r 

o 

4 

A° 

o 

cannon portion. I was delighted at its 
performance-all was intact and I nev- 
er did enjoy cannon shots anyhow. 
Thanks, Telarc; I think I'll stick with my 
present equipment. 

There is music, I am reminded, in the 
"1812," some of it quite lovely. Espe- 
cially the variations on the two familiar 
tunes representing the French and the 
Russkies. Does anybody bother to play 
this part? I did. Sorry to say that this is 
one of the chilliest, most monotonously 
unemotional playings of that music I 

can remember, just another job to be 
done, though it is done with accuracy 
and dispatch. Same holds true for the 
two milder works on the other side. 

I trust that this bit of healthy per- 
spective will prompt every reader to 
rush right out and buy the LP, if you 

Erich Kunzel 

can get hold of one, just to prove that 
your pickup and arm will play any old 
cannon with a flawless bang. 

The Art of the Mandolin. Emanuil 
Sheynkman; Vincenzo Macaluso, gui- 
tar. 
Nonesuch 78019, $8.98. 

Here is another sprightly item for 
background music-the sort that 
pleasantly thrusts itself into the fore- 
ground more often than you expect. 
The mandolin, of whatever shape (my 
uncle played a pear-shaped model in 
the early 1900s), used to be pretty 
sugary, but it has broadened its inter- 
est through new music and new play- 
ing techniques. A plucked instrument, 
via a finger -held "pick," it has a unique 

Though there is quite 
lovely music in the "1812," 
Kunzel's is one of the 
chilliest, most monotonously 
unemotional playings 
I can remember. 

wiry sound and, like the balalaika, 
goes in for rapidly repeated tones, 
street -piano style. 

This recently emigrated Russian 
plays with fabulous speed and light- 
ness; his guitar helper (definitely a folk - 
classical man) has an equivalent virtu- 
osity on guitar. No fumbling around for 
chords here. The two together can pro- 
duce unusual effects and an extraordi- 
narily fleet and sprightly ensemble. 
The music is all arranged, of course, 
and all mod Russian (which means not 
very modern), from Prokofiev and 
Shostakovitch to assorted semi -familiar 
names you'll know from very different 
sorts of music. There's nothing of any 
great importance to be heard and the 
arrangements are sometimes a bit ob- 
scure, if you know the originals-but 
who cares. Just a lot of nice tidbits. 

Faint percussion sounds (bells, etc.) 
enliven some items in the upper range 
(Ksenia Sudarikova plays them)-no 
big drums or such. The bass range of 
the LP is virtually empty. It's all highs. 
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Bryston announces... 
a substantial advancement to the technology of 

audio power amplification. 
Bryston has been researching the science and the art of amplification 

for over ten years. Recently, a breakthrough of sorts at Bryston in the 
application of complementary Bipolar power -delivery systems has almost 
perfectly optimised the output transfer -function, resulting in an amplifier 
more linear, less sensitive to loading, with smaller amounts of upper - 
order harmonic content than previously possible without class -A biasing, 
or other special compensation techniques. 

We feel that anotherveil has been lifted from the amplifier's contribution 
to the overall audio picture. We believe you will think so too. Write to 
Bryston at the appropriate address (below) for a technical paper on 
Bryston's newest advancement on the state of the art, and a list of dealers 
where you can listen to the optimal amplifier(and, of course, our matching 
preamplifier). 

Et-ffwicri 

IN THE UNITED STATES IN CANADA 

CTL1VERMONT L t MARKETING LTD 
RFD°4, Berlin, Montpelier, Vermont 05602 57 Westmore Dr, Rexdale, Ornaro. Corrado M9V3Y6 
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Even an APT 

can be improved. 
Reflecting APT's continuing commitment to 
our customers and the lasting value of our 
products, we are pleased to announce update 
modifications on both the classic HP pre- 
amplifier and Al power amplifier. 

These modifications represent a modest 
investment in retaining the highest standards 
of performance at a small fraction of the 
original cost of your equipment. At $75 for 
the Al and $99 for the HP, an extended one 
year warranty is included. A moving coil 
headamp can be added to the HP for on 
additional $135. 

A p t 

APT Corporation 176 Walker Street 
Lowell, MA 01854 

Enter No. 7 on Reader Service Card 
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WE SOLD ONLY 
3,000,000 OF THESE 

HEADPHONES. 

1 

1111.1.1 

SO WE 
MADE THEM 

BETTER. 
Ah, our legendary HD 414's. They've 

become the standard of recording and broadcast 
studios. The favorite of critics and music lovers 
everywhere. And they're even used by NASA. 

Which explains, in part, why they've outsold 
every other headphone. 

So why tamper with success? 
Because as good as the transient re- 

sponse and dynamic range of the HD 414 were, 
we found ways to make them even better. 
And as comfortable as the HD 414's Open -Aire® 
design was, we were able to improve it with 
larger cushions and lower headband pressure. 

The result: Our new, improved HD 414 SL. 
Audibly superior with analog records, tapes 
and broadcasts. And incredible with digital. 

Audition them-as well as our more modestly - 
priced 410 SL-at our Sennheiser dealer. And 
hear what happens when the world's leading head- 
phone innovator won't leave well enough alone. 

/kSENr%JHEISER® 
Sennheiser Electronic Corporation (N.Y.) 

48 West 38th Street New York, NY 10018 (212) 944-9440 

Enter No. 51 on Reader Service Card 



I found no fault with 
Luca's violin playing. But 
Bilson bangs the fortepiano 
metronomically in the loud 
and fast parts. 

Mozart: Sonatas for Fortepiano and 
Violin, Vol. 1 (The Mannheim Sona- 
tas). Malcolm Bilson, fortepiano; Ser- 
giu Luca, violin. 
Nonesuch 79070, two -record set, 
$23.96. 

This series will eventually cover the 
same ground as the Sonic Arts set (LS - 
36) on standard modern instruments 
recorded in concert, as does one of 
those big Vox box LP sets. But this 
version has the increasingly valid dis- 
tinction of using "original" instru- 
ments-not only the fortepiano, a mod- 
ern copy of a piano of Mozart's day, 
but also the violin, an unretouched in- 
strument from 1733 that, unlike others, 
was never rebuilt. 

These were the Sonatas Mozart 
wrote on his "solo" expedition, from 
Salzburg to Paris, stopping off at the 
celebrated musical center of Mann- 
heim where he did his best to make a 
musical impression, with very little suc- 
cess. They are all familiar to Mozart 
fans and are often played today. Note 
that these were the first in which the 
violin moved from a mere optional ac- 
companiment to near -equality with the 
piano, though the piano still does most 
of the heavy work. Nonesuch's sophis- 
ticated recording, of course, takes this 
into account in its placing of the two 
instruments. 

The fortepiano, again being brand- 
new, a copy, sounds pretty much like a 
modern instrument in the treble, but 
the lower notes have that pleasantly 
twangy, harpsichord -like sound that 
Mozart expected. The overall effect is 

brighter and less ponderous than the 
same music played on a modern 
grand. 

An amusing sidelight, ever so Brit- 
ish, accounts for the unretouched old 
violin, which has a noticeably fruity, 
rounded sound, from lower tension gut 
strings and a light bow of the Mozart 
period. The instrument was stashed 
away for storage by a British violin firm 
back in the late 18th century. When 
that company, in the sedate British 
fashion, finally decided to move to 
more modern quarters-about 200 
years later-the violin was found intact, 
right where it had been put away. I'd 
say that company could use a comput- 
er to keep track of inventory. (Editor's 
Note: May I say, to the contrary that 

L. 
Sergiu Luca 

had the company had a computer, Mr. 
Luca, our violinist here, would not have - 
had use of his instrument.-E.P.) 

I wish I could praise this project to 
the skies and to our readers. It's okay 
and very well recorded in digital. But 
Mr. Bilson again seems to me an accu- 
rate, well -trained but chilly player who 
tends to bang metronomically in the 
loud and faster parts of the music. Af- 
ter a time, this wears on the ears, 
though the slower movements are nic- 
er. I found no fault with Luca, the violin- 
ist, but it's the fortepiano that calls the 
tune or, if you will, sets the tone of the 
ensemble. 

Mozart: Collected Works for Violin 
and Piano, Vol. 1. Sonatas K. 7, 60, 
301 and 303. Daniel Kobialka, violin; 
Machiko Kobialka, piano. 
Sonic Arts LS -36, digital, $17.95. 

I don't know whether the record biz, 
among the small companies, is des- 
perate or burgeoning; we printed sev- 
eral reviews of this new "audiophile" 
classic label, whereupon we were 
rushed by hand a whole batch of ad- 
vance white -label pressings, more 
than we have any business reviewing. 
I'll try one, though I'd probably be per- 
fectly happy writing about any and all 
of them if mega -space allowed. 

There are special interests or, better, 
problems involved in Sonic Arts' ex- 
pensive releases (taking over from Tel - 
arc's former astronomical price for dig- 
ital LPs). First was "live in concert" 
recording, with all that method's pros 
and cons. If this Mozart duo was play- 
ing live (i.e., in concert before an audi- 
ence), then there is no direct evidence 
of it here. The sound is studio -dead 
and very close, with neither coughs nor 
clapping audible. The second and 
more pervasive interest is that this 
company-or rather Leo de Gar Kulka, 
impresario and boss-is one of that 
new phenomenon, the successful pop 
recording man moving over into what 
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Daniel Kobialka 

one might call vanity -classical, as a 
kind of business -hobby and builder of 
prestige. There are many such, and 
often with highly knowledgeable oper- 
ations by people who are not unso- 
phisticated in the classical area. 
Choice of music is one facet, choice of 
performers a more important aspect; 
but the payoff in terms of good judg- 
ment comes in the actual recording 
technique used to make the records- 
the halls, the recording procedures 
and, especially, the balances and mike 
placements. 

Can you simply switch from high- 
level, state-of-the-art pop recording, 
big -studio style, to classical record- 
ing? Most definitely, no! It is here that 
Sonic Arts, for all its fancy processing, 
determinedly flounders around, mak- 
ing grandiose claims and all sorts of 
amiable and well intentioned boo- 
boos. Live and learn! The company's 
records are anything but dull and often 
very interesting; good things are 
bound to happen sooner or later where 
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Good news for your new Corvette, Mark VII LSC, 
745, Quattro, 380SEC, Quattrovalvole, etc. 

1. 

1 
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The new ADS P80 and P120 are designed for 
everyone whc loves lots of car and lots of 
music. 

Elecronically they're miles ahead of any 
other a iiplifiers including the ADS "replicas" 
who clEim to be as good. 

Frar kly, they represent the state-of-the-art. 
Anything with four wheels and a pedigree 
cesery.3s nothing less. 

Both new powerplates are light and 
compact. Both power two pairs of speakers 
easily. 3oth use new circuitry designed for 
cool operation. 

The result: exceptional performance and a 

lot more flexibility designing your installation. 
The P80 (on top, above) puts out 40 clear, 

clean, /vatts per side. Money can't buy a 
better :ar amplifier. 

Money can, however, buy more power 
and flexibility. The P120 at 60 watts per side 
is also "bridgeable" which means it's a stereo 
amp til you want more power. Then with the 
push of a button you can have a 90 watt 
mono amp to power a single side, adding 
another P120 for the other. 

Naturally, these new Powerplates sound 
best mated to ADS speakers (300i, 320i). 
But that's another ad. 

Till we write it see an ADS dealer for more 
info. Write us: Analog & Digital Systems,215 
Progress Way, Wilmington MA, 01887. Or call 
800-824-7888 (in CA 800-852-7777) 
Operator 483. 

ADS Audio apart. 



YOU'RE LOOKI NG AT THE 
SIX BEST AUTOREVERSING DECKS 

YOU CAN BUY. 

THREE HEADS WITH TAPE 
MONITORING CAPABILITY- 

AKAI, NAKAMICHI, JVC 

AIL AI 
w..1.211 CCo 

HIGH -TUNED DC AMPLIFIER- 
ANN NAKAMICH1, SONY TEAC 

SUPER GX HEADS- 
AKAI 

BI-DIRECTIONAL RECORD/PLAYBACK- 
AKAI. SONY JVC, PIONEER, TEAC 

SPECTRUM ANALYZER 
/ENCOMPASSING MOL DISPLAY- 

/ AKAI 
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Staying ahead of the competition in auto - 
reversing cassette decks has been an AKAI 
tradition for the past 14 years. Now we're intro- 
ducing the all -new GX R99, a deck that has 
so many advanced features you'd have to buy 
six other auto -reversing decks to get them all. 

Features like our Computer Record Level 
Processing System, that sets a tape's bias, 
equalization and tape sensitivity, measures a 
tape's MOL, then sets the optimum recording 
level. A Spectrum Analyzer encompassing MOL 
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AUTO MONITOR- 
AKAI 

COMPUTER RECORD LEVEL 
PROCESSING SYSTEM- 

AKAI 

TWIN DIRECT -DRIVE CLOSED LOOP 
DOUBLE CAPSTAN TRANSPORT- 

AKAI. NAKAMICHI 

display, which displays frequency response with 
greater accuracy. AKAI's exclusive Auto Moni- 
tor. And our super GX heads. So super, they're 
guaranteed for 171/2 years of continuous play. 

It's easy to see why the GX R99, just one of 
four great AKAI auto -reversing decks, is called 
the Dragon Slayer. And to find out why it's getting 
more 

guys combined, write 
praise than all the 

to AKAI, P.O. Box 6010, Dept. KAI 
A9, Compton, CA 90224. Hi -Fi & Video. 177 

Enter No. 4 on Reader Service Card 
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there is so much zeal (and so much 
cash) involved. 

First-balance, mike placement: 
Here you have a quite close piano and 
with it a very close violin, which sounds 
about eight inches back of your speak- 
er(s). You can practically hear the fin- 
gernails. Also, maybe, a mike with 
some edginess in the highs-common 
enough in pop music, absolutely fatal 
for the violin, which at close range is 
always brilliant. Here, it goes into near - 
scratchiness every time the player digs 
in a bit. These two instruments are en- 
cased in non-liveness, where even a 
bit of mellow resonance would help 
them mix their dissimilar tonal qualities, 
as in a good concert. From a classical 
view, this is not a good technique at all. 
But there is more. 

It happens that in Mozart's day the 
common sonatas for this pair of instru- 
ments were piano sonatas with semi - 
optional violin. The breed persisted 
well into the 19th century, but Mozart 
was the first to head towards equality. 
In the two early works recorded here, 
the violin has only a minor role, and 
definitely should be subordinate, an 
accompaniment to the piano. In the 
two later works it takes on more author- 
ity but still is not the lead-the piano 
keeps that function. 

So what do we have? Too much vio- 
lin, too forward, too loud. It is far out of 
balance in the pair of early works; in 
the two later pieces (K. 301, 303), 
things are better but still the fiddle is 
too close and on the scratchy side. 

This is why a classical recording en- 
gineer and his producers must really 
know their music, century by century. 
Otherwise, basic disaster, digital, CD, 
or what have you. 

The Mozart performers? Same sort 
of problem. These two are genial, 
goodhearted players and you'll enjoy 
them-it's a pleasant musical ride. 
(The balance, etc. is not their problem, 
after all.) But the pianist is heartily lack- 
ing in good rhythmic sense-all the 
music is, instead of, say, "one, two, 
three," just "one, one, one," minus 
larger shape. Result: The music is 
bouncy and bangy. Any pop or dance 
player knows all about that, whether it's 
a tango or a contemporary rhythm sec- 
tion. As for the violinist, he is better on 
shaping, if a bit quavery now and then. 

Some movements go unexpectedly 

well (especially the genuine "one, one" 
type!), but the whole reminded me of a 
merry little subcompact (the kind with 
the sewing -machine motor) bouncing 
along a scenic but bumpy road. Nice 
view but the ride is poor. 

P.S. The ride is likely to be better in a 

parallel series from Nonesuch, the Mo- 
zart Sonatas for Fortepiano and Violin 

These Mozart sonatas 
reminded me of a 
subcompact car on a scenic, 
bumpy road. Nice view, but 
the ride is poor. 

(note the correct order of precedence), 
covering the same ground as Sonic 
Arts but with considerably more so- 
phistication. Volume one of this series 
is recently out, just ahead of Sonic 
Arts. Nonesuch also uses digital and 
charges a mere $11.98 per LP. Take 
your choice-the competition is get- 
ting hotter. 

"Listening to the Soundfield One 
speaker system can be very addictive. 
The speakers seem to vanish, leaving 
the listener gratefully immersed in a sea 
of music. Almost any complimentary 
adjective could be applied to the sound 
of these speakers without undue 

"Almost unbelievable 
exaggeration" 

"The appar- 
ent volume and 

stereoimaging9 
9 stereo -stage configuration 

of the listening location. This 
quality alone would be sufficient to set 
them apart from conventional speakers 
-and, in our opinion, above most of 
those on the market" . 

"The dbx Soundfield One is a great 
and important speaker system. Hear it 
for yourself, but be prepared for dissatis- 
faction with your present loudspeaker 
system after you do" 

= Now, a word from us. 
For the first time, you can enjoy the full 

sonic potential of your stereo system, 
with proper tonal balance and a con- 
vincing stereo image experienced 
throughout the entire listening area. We 
encourage you to audition the dbx 
Soundfield One speaker system, and 
learn how it can turn your living room 
into a total listening environment. 

The Soundfield One speaker system. 
For more information, mail this coupon to dbx, 
Dept. ASF. We'll reply promptly. 

Julian Hirsch 
From the special feature-length test 
report in Stereo Review, July 1984. 

g were practically independent 

Please send me the following information: 
Q Free. The complete Stereo review report and a 
list of dbx Soundfield speaker dealers. 
Q For the $3.00 enclosed: All the above, plus an 
owner's manual (a $4.00 value) and three technical 
papers on psychoacoustics and speaker design 
by Dr. Mark Davis, inventor of Soundfield Imaging 
technology. 

1 

NAME 
(Please print) 
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CITY 

STATE ZIP 
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Sounds of Star Wars 
One of the best -attended lectures 

at the 1983 fall convention of the 
Audio Engineering Society was a 
description of sound techniques at 

LucasFilm-in other words, the 
sounds of Star Wars. 

Audio gave that film, and its 
successors, much of their impact, as 
Tom Holman (the founder of Apt and 
designer of the Holman preamp) 
demonstrated by showing some clips 
of the films in their raw state. 

Remember the battle on the 
spaceship at the start of Star Wars, 
where Princess Leia sent R2D2 and 
C3PO off for help? The original 
soundtrack echoed with cap -pistol 
shots (later edited to laser -pistol 
"ZZzapps" when the laser streaks 
were animated into the visual side) 
and hollow footfalls on the plywood 

deck of the set. Some dialog was 
changed too. The original sound is 
done in mono, and the sound man 
("Low man on the totem pole while 
shooting," Holman says) decides 
about track assignments and 
perspective later, when the pressure 
is off. 

"We're used to seeing alternations 
of perspective, but not hearing them," 
says Holman. So dialog is usually in 

the center channel, unless the 
character speaking is way off to one 
side. Speakers in theaters frequently 
don't match each other, so "a 
character could change from bass to 
tenor if panned across the sound 
field." 

To make "alien" languages sound 
real, they're sometimes made from 
spliced -together bits of exotic Earth 
languages, such as Kikuyu and 

Nepali. This causes much hilarity 
when the movies play in countries 
where these languages are spoken. 

Similarly, sound effects may be 
based on familiar sounds, to give 
them "the needed complexity" and "a 
root in reality," but the sounds are 
then shifted in pitch, reverberated 
and otherwise changed to render 
them unrecognizable. For example: 
The Millennium Falcon's sound is 

based on that of the P-51, a 

propellor -driven fighter plane, while 
another ship is based on a blimp. A 
big door in The Empire Strikes Back 
has no mechanical -sound basis but 
does have a lion's growl buried 
subliminally in it. 

On a more earthbound note, 
Holman presented the opening 
sequence from Raiders of the Lost 
Ark several times, each time 
accompanying it with a different one 
of the many music, voice and effects 
tracks which were layered together 
for the final release. (To me, the 
music best conveyed the feeling of 
the sequence, even more than the 
dialog did.) "When you put them all 
together," Holman told us, "the tracks 
sound fine at levels which would 
sound too loud when playing any 
individual track." 

Japanese Jottings 
Earlier this year, in Japan, I ran into 

a number of interesting audio 
products, none of which I had yet 
seen in this country (and some of 
which, I assume, I never will). 

Remember the fad for putting 
bricks on amps? Now, the bricks may 
be built in. Kyocera has announced a 

whole line (including amps, tuners, 
cassette decks and CD players) with 
massive ceramic or aluminum 
stabilizing bases. And Luxman and 
others are showing amplifiers in 

Japan with what appear to be 
vibration -damping feet. 

Yamaha is offering, for its GT-1000 

Kyocera T-910 AM/FM tuner 
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turntable, a 60 -kg (132 -pound) 
isolation -footed stand costing nearly 
as much as the turntable itself, plus 
an 18 -kg (39.2 -pound) copper platter 
(with lifting tabs) which costs even 
more. Miyamoto has an oil -damped 
phono headshell-fine from the 
vibration standpoint, but does it 

interfere with proper cartridge/arm 
coupling? 

The big audio novelty, everywhere I 

went in Japan, was Teac's Ocasse 
tape, which stands for "open -reel 
cassette." The cassette's shell is an 

open metal framework, holding two 
flanged reels, at least one of which is 
removable. Round cans are provided 
to hold the reels once they're 
removed, and the tape is by Maxell. I 

was tempted to pick up a set, but, at 

$18 to $25 (for cassette plus five 
reels of tape), I resisted, especially 
because I remember how hard it is to 
re -thread that wispy tape in ordinary 
cassette shells if they're opened. 

a 
Toshiba KT-AS10 portable 

The most heavily advertised item I 

saw was a Toshiba headphone 
portable that's thicker but otherwise 
smaller than a cassette-during play, 
the back of the cassette sticks out. In 

Japan, it's known as the "Walky" and 
comes (like many Japanese 
electronic products) in a wide choice 
of colors. Here, one version of it has 
been announced as the KT-AS10, in 

black or silver only, for $149.95. It has 
auto reverse, Dolby B and a slip -in, 
AM/FM tuner shaped like a cassette. 
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OWN A MOVIE FOR LESS THAN THE 
PRICE OF A BLANK TAPE. JUST $4.95 

s1"9 
How vbEo 
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TOOTsil . 
31 TOP HITS 

TO CHOOSE FROM 
TITLE SELECTION 

NUMBER 
TOOTSIE* 1509042 

SUPERMAN I11* 61340092 
WARGAMES* 0128002 
NATIONAL LAMPOON'S VACATION* 6039022 
STAR WARS* 0564162 
DIRTY HARRY* 6017082 
BREAKER MORANT 1569012 

CASABLANCA 0507082 
RISKY BUSINESS* 6033082 
DUMBO* 5?51052 
THE WAY WE WERE* 1529002 
ON GOLDEN POND 0523082 
THE MAKING OF 
MICHAEL JACKSON'S THRILLER* 7103012 
THE MAGNIFICENT SEVEN* 0534212 
YOU ONLY LIVE TWICE* 0710192 
THE BLACK HOLE* 5283072 
KRAMER VS. KRAMER* 1503182 

KING KONG [ORIGINAL) 5302022 
JANE FONDA'S WORKOUT CHALLENGE 5260042 
OCTOPUSSY* 0856052 
STAR 80* 6041082 
CLOSE ENCOUNTERS OF 
THE THIRD KIND* 1510012 
TRON* 5263012 
SOUTH PACIFIC* 3506112 
THE LONGEST DAY* 0577032 
STRIPES* '513082 
PSYCHO 1013032 
THE AFRICAN QUEEN 0511022 
PORKY'S* 0775112 
FUNNY GIRL* 1511002 
THE DEEP* '540052 

*ALSO AVAILABLE ON CED DISC 

In the CBS Video Club, there's no 
membership fee. And you don't have to 
buy a lot of movies. 

Just two more within the next year. 
The movies you order will be mailed and 
billed at regular Club prices, which cur- 
rently range from $39.95 to $79.95 for 
cassettes and $19.95 to $39.95 for discs- 

( 

plus shipping and handling. (Extra -long 
films and specials may cost a bit more.) 

Choose from the best, too. Superman III, 
Octopussy, Risky Business and more. 

BONUS PLAN-SAVE S0% 
After buying two movies at Club 

prices in the next year, you can cancel. 
Or stay with us and save even more 
under our current Bonus Plan. With each 
movie you buy, the plan currently allows 
you to help yourself to another movie of 
equal value or less at 50% off. 

SHOP -BY -MAIL CONVENIENCE 
About every four weeks (up to 13 times 

a year) we send you our CBS Video 
Club Program, reviewing our Director's 
Selection plus alternate movies. 

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

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

TRY US AT NO RISK 
Join today and we'll send your movie 

for just $4.95, along with details of how 
the Club works. If you're not satisfied, 
return everything within 10 days for a 

full, prompt refund-no further obligation. 
So clip the coupon now. It's a great deal. 

For faster service, use your credit card to 
order and call toll -free 1-800-457-0866 
(in Indiana 1-800-742-1200). Or use the 
coupon. Enter No. 64 on Reader Service Carc 
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Advance Bonus: 

SAVE UP TO $50 MORE! 
...by ordering a second movie right now. 
Any movie listed in this ad-yours for 
$29.95 on videocassette. $15.95 on disc. 
See coupon below. 

CBS VIDEO CLUB 
1401 North Fruitndge Avenue, Terre Haute, Indiana 47811 

CBS VIDEO CLUB, 
Dept. 28P P.O. Box 1111, Terre Haute. IN 47811 

Yes, please enroll me in the CBS Video Club 
under the terms outlined in this advertisement. 
As a member, I need buy just two more movies 
within the next year. 

Check one: BETA VHS CED DISC 

Send me the movie indicated belom for $4.95. 

List selection by number 
My check is enclosed. Z51 /Z56 
Charge my introductory movie(s) and Z55,7.57 
future Club purchases to: O Diners Club 

MasterCard American Express VISA 

Account # 

Expiration Date 

O Also send me movie # 
for $ ($24 95 or $15.95 plus $3.00 shipping 

and handling), which I'm adding to my above payment 

Signature 

Name 

Address 

City State 

Phone ( ) 

Note: CBS Video Club reserves the right to reject any applica- 
tion or cancel any membership. Offer limited to continental U.S. 
(excluding Alaska). Applicable sales tax added to all orders. 



Magnetite is an ancient 
ore, a venerable tape oxide, 
but a new factor in cassette 
duplication. 

Music On Magnetite 
Magnetite is nothing new-as 

lodestone, it's the naturally occurring 
iron oxide (Fe3O4) from which 
mankind discovered magnetism 
thousands of years ago. It's not even 
all that new as a tape oxide-Agfa, 
for one, used it as such back in the 
'60s. And it's still used, according to 
Agfa, in some premium cassettes. But 
now it's available in bulk tape for use 
by professional duplicators. Agfa 
claims better high -frequency output 
than standard ferric oxide (Fe2O3) 
and a lower noise floor than ferric (or 
chrome, for that matter-which they 
demonstrated). The first release on 
Magnetite -12 is 90125, by Yes (Atco 
90125-4). 

More on Tape EQ 
Back in February, I mentioned that 

some prerecorded chrome cassettes 
lacked the chrome recognition 
notch-deliberately, as I learned in 
time to note in our June issue. Now 
comes a note from BASF on just why 
it's done: "Since the majority of 
cassette players in use frequently 
don't have switchable EQ settings 
and are equalized for 120 µS ... the 
'normal' EQ setting is more appealing 
to this mass audience. Playback of 

.. chrome tape in the 120-4 
position retains the low -noise 
characteristics of ... pure chrome .. . 

while delivering a bonus in high -end 
frequency response ... Hence, no 
chrome notch. 

"In fact, the IEC standard ... gives 
the international standard for 
prerecorded cassettes as 120 µS, 
with 70 µS listed as an option ... To 
my knowledge, those who have used 
this IEC option-RCA Red Seal, for 
example-to equalize their 
prerecorded products at 70 µS have 
used the chrome notch." 

Incidentally, BASF says that the 
cost of chrome is "pennies per 
cassette," and that among those 
using it are A&M, CBS Masterworks, 
Inner City Jazz, RCA Red Seal, Sine 
Qua Non and Vanguard (not to 
mention Musical Heritage Society). 

Meanwhile, just to round the issue 
out a bit more, Agfa states that íts 
Magnetite can also be recorded and 
played back with 70-4 EQ. 

Racking up CDs 
Polygram's Wolfgang Munsczinski 

recently told us about an often - 
unnoticed property of the "jewel -box" 
CD package: With its lid removed, it 

can be used as a drawer in a rack. 

=1J 

Sonrise Mirrormont III 

What rack? Well, you'll have to 
make your own, for now-none have 
yet reached the market, that I know 
of, either here or abroad. Mr. 

Munsczinski made his own such rack, 
with straight sides grooved to hold 
the "drawers." That's fine for single - 
CD albums, but there are also 
multiple -disc ones (most Mahler 
symphonies and most operas, for 
example, come ín two -disc sets; 
Deutsche Grammophon's Turandot is 

on three discs). 

Sony CK-1 

So the ideal CD rack would have 
thin supports that extend from each 
sidewall inward by at least a fraction 
of an inch. Those supports would be 
spaced about '/z inch apart to clear 
one -disc albums, and removable for 
multi -disc sets. 

In the meantime, less visionary 
storage devices for Compact Discs 
are becoming available. The most 
cost-effective (i.e., cheap) one I've 
seen is the Model 9042-1, from 
United Media Systems/Miterfold 
International, a wood cabinet with 
woodgrain vinyl finish that holds 42 
discs, in three stacks of 14 each. I 

don't have the original manufacturer's 
address, but Laury's Records, a store 
in Chicago, sells it for $14.98 plus 
shipping. 

The nicest looking may be the 
Sonrise Mirrormont Ill, a swivelling 
cabinet of solid oak or walnut with 
rounded corners. It holds 40 discs 
(two stacks of 10 in front, two more in 

back), and sells for about $70. 

Sound Accessoriesttako-Disc 

Custom Woodwork and Design now 
makes an 81 -disc CD drawer ($75 in 

oak, $85 in walnut) to fit its line of 
cabinets. 

In plastic, there's a wide choice, 
too: Sound Accessories has a handy 
rack with a cumbersome name 
(Stako-Disc CD Library System 
#CD -12). It holds 12 discs 
horizontally, so you can read their 
names more readily, on shelves that 
slope back to hold the discs more 
securely; it's $7.95. International Book 
& Record Distributors imports the 
Discbox, from England; it holds 10 

CDs, and costs $6.98. Sony, naturally, 
has one, too: the Model CK-1 holds 
10 discs and sells for $11.95. While 
the capacity of these plastic racks is 

limited, you can interlock several of 
any given model together, both 
horizontally and vertically, into a neat 
array. The plastic racks can be either 
wall- or shelf -mounted, too. 
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"THE HOLY GALE!" 
-HI FI FOR PLEASURE, England _ 

Gale GS402 

o 

"Gale loudspeakers have been to the hi-fi wodd'what Leica cameras are to the world of photography"... 
-NEW 1-11-F1 SOUND, England 

The new Gale is the ultimate handcrafted loudspeaker. 'As NEW HI-FI SOUND stated: "You are magically 
transported across the_sound stage...the Gale GS402 is a very powerful and very, very smooth loudspeaker, capable of an astonishingly effortless performance at frighteningly high output levels." England now brings its 
finest to the United States. 

STEREO SHOP Martinez, Georgia '(404) 863-9143 
GALE LOUDSPEAKERS 875 Merrick Ave., Westbury. N.Y. 11590 (516) 683-3000 

Enter No. 27 on Reader Service Card 
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The c ¡s 
Enhance your listening pleasure and 
increase your knowledge of sound 
systems with this collection of books 
selected by the editors of AUDIO 
magazine. 

Sound System Engineering/Davis 
Complete design and installation guide 
for sound systems in halls, studios, 
theaters, and arenas. $21.95 
Music, Speech, High Fidelity/ 
Stong & Plitnik Plain -language 
descriptions of the basic acoustical 
principles in music, voice, and hi-fi 
sound. $20.00 
'84 Audio Blue Book/Orion Lists 
average prices for used equipment by 
make, model, amount of wear, etc. 
$95.00 
Audio Cyclopedia/Tremaine Often 
called "the best single -volume 
reference," this 1700+ page volume 
uses a handy question and answer 
format. $44.95 

f 
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The Microphone Handbook/Earg/e 
This eminent recording engineer 
discusses basic mike theory and offers 
lots of practical "how to" advice. $31.95 
Acoustic Techniques for Home 
and Studio/Everest Easy -to - 
understand explanations of acoustic 
theory, recording technique, and design 
practice for both studio and home. 
$19.95 
The Recording Studio Handbook/ 
Woram Practical guide to recorders and 
recording, with emphasis on real -world 
situations by a veteran recording 
engineer. $39.50 
Sound Recording/Earg/e One of the 
best books available on the technical 
aspects of sound and recording. $24.95 
Designing, Building & Testing 
Your Own Speaker Systems/ 
Weems Several projects with off -the - 
shelf components, plus theory and 
practical data on crossovers, ported 
and closed boxes, horns, etc. $8.95 

Spatial Hearing/Blauert 
Comprehensive review of how humans 
perceive direction, distance and size of 
sound sources. $40.00 
Digital Audio Technology/Nakajimi, 
et al. Explains digital electronics 
revolutionizing sound technology in 
Compact Disc players and PCM 
recorders. $11.95 
AUDIO Bound Issues A full year of 
AUDIO is carefully hardbound for easy 
reference. Volumes for the years '77, 
'79,'80,'81,'82 and '83 are available. 
$40.00 each 

IMPORTANT ORDERING 
INFORMATION: To insure prompt 
processing of your order, please include 
the following handling charges with 
your order: single book $2.50; 2-4 
books $4.00; 5 or more books $6.00. 

AUDIO Is a registered trademark of CBS, Inc. 

ORDER TOLL -FREE 
1-800-833-6363 
CA residents call 1-619-466-0866 
Use your VISA / MasterCard or AMEX card 
when calling the ODME Direct Order Desk 
Mon. -Fri. 8:OOAM-5:30PM PST 

Send all orders to: 
ODME 
P.O. Box 2512 
Spring Valley, CA 92077 

Quantity Item 

Include product description and correct 
handling charges when ordering by check or 
MO (US FUNDS ONLY). CA residents add 6% 
sales tax. Allow 4 weeks for delivery. All prod- 
ucts are sold on the basis that you are fully 
satisfied or the purchase price will be 
promptly refunded. 

O VISA/MASTERCARD American 
Express Check/MO (US FUNDS) 

Card = Exp 

Price 

Name 

Address 

City State Zip 



CLASSIFIED ADVERTISING 

CLASSIFIED 
ADVERTISING RATES 

BUSINESS ADS-$1.40 per word, MINIMUM charge 
PER AD, PER INSERTION $33.00. All centered or 
spaced lines $11.00. 

NON BUSINESS ADS -95c per word, MINIMUM 
charge PER AD. PER INSERTION $17.00. All cen- 
tered or spaced lines at 59.00. 

ALL LINE ADS-First line set in bold face type at no 
extra charge. Additional words set In bold face at 51.65 
extra per word. One point ruled box Is $12.00. 

CLASSIFIED LINE ADS ARE PAYABLE IN AD- 
VANCE BY CHECK OR MONEY ORDER ONLY. 
(Sorry, we cannot accept credit cards or bill for line 
advertising.) ALL LINE ORDERS should be mailed to: 

AUDIO/CBS Magazines 
P.O. Box 9125 

Dept, 346V 
Stamford, CT 06925 

ORDERS WILL NOT BE PROCESSED WITHOUT 
ACCOMPANYING CHECK OR MONEY ORDER FOR 
FULL AMOUNT. 

CLOSING DATE-First of month two months preced- 
ing the cover date. If the first of the month falls on a 

weekend or holiday, the closing date is the last busi- 
ness day preceding the first. ADS RECEIVED AFTER 
THE CLOSING DATE WILL BE HELD FOR THE 
NEXT ISSUE UNLESS OTHERWISE STATED. 

FREQUENCY DISCOUNTS -3 times less 5%, 6 times 
less 15%, 12 times less 20%. These discounts apply to 
line ads only. Ads submitted for a three time frequency 
are unchangeable. Frequency discounts not fulfilled 
will be short rated accordingly. Agency discounts do 
not apply to line advertising. 

BLIND ADS-Audio box numbers may be used at 
56.00 extra for handling and postage. 

GENERAL INFORMATION-Ad copy must be type- 
written or printed legibly. The publisher in his sole 
discretion reserves the right to reject any ad copy he 
deems inappropriate. ALL ADVERTISERS MUST 
SUPPLY: Complete name, Company name, Full street 
address (P.O. Box numbers are insufficient) and tele- 
phone number. Classified LINE ADS are not acknowl- 
edged and do not carry Reader Service Card Num- 
bers. AGENCY DISCOUNTS do not apply to line ad- 
vertising. FREQUENCY DISCOUNTS not fulfilled will 
be short rated accordingly. Only those advertisers who 
have prepaid for their entire contract time will be RATE 
PROTECTED for the duration of that contract. in the 
event of a rate increase. 

CLASSIFIED DISPLAY RATES 
1 col x 1 inch $275. 
1 col x 2 inches 5435. 
1 col x 3 inches 5622, 
2 cols. x 1 inch 5495. 
2 cols. x 2 inches $836. 

One column width is 2W. Two columns wide is 4Ve . 
For larger display ad rates and 6, 12, 18 and 24 times 
frequency rates call (2t2) 719-6338. 

DISPLAY ADVERTISERS should make space reser- 
vation on or before the closing date. Ad material (film 
or velos) may follow by the 10th. DISPLAY ADVER- 
TISERS MUST SUPPLY COMPLETE FILM NEGA- 
TIVE READY FOR PRINTING OR VELOX. PRODUC- 
TION CHARGES WILL BE ASSESSED ON ANY AD 
REQUIRING ADDITIONAL PREPARATION. 

ALL DISPLAY CORRESPONDENCE should be sent 
to: 

Laura J. Lo Vecchio 
AUDIO MAGAZINE 

1515 Broadway 
New York, NY 10036 

FOR ANY ADDITIONAL INFORMATION contact 
Laura directly at (212) 719-6338 

New England Compact 
Disc Headquarters 
Aco st.t An Boston Aco,d,ta eaw Caner 
Celest fen Denon Dual . Free Natb, 
h.rmon/karaon Onkyo Minn Ortoto., 
Pyram,d Shure Sony ES Stanton Thorens 

Sound E3 Music 
92 Cog St., Northampton MA 313 583.9547 

Audiophile's Corner 
zip./ Is extinct( Proper speaker cables can bring our 
things in your system that you never knew were on the 
record We recommend the New Monster Cable for the 
best combination of cost and quality. Plus there's a 

moneybuck performance guarantee. and we ship any- 
where in the world. Call Steve at: 

TROLLEY STEREO 364 Trapelo Road 
Belmont. MA 02/78 (617) 484-7847 

AUTHORIZED DEALERS 

NATIONAL 

ABBIE'S AUDIO OFFERS EXCEPTIONAL PRODUCTS, 
Bérning, Nova. Robertson, Lazarus, B&K, Beard, Precision 
Fidelity, Goetz Systems, Watkins, JSE, Spica. M&K. Me - 

los, VPI, AR Tables, Pink Triangle. Sonographe. Souther, 
Alphason, MMT Premier, Talisman, Audioquest. Promethe- 
an Green, Sumiko, Nitty Gritty. Music Link, Creek. Hey - 
brook, Monster Cable. and others. Free newsletter, 302 E. 
High St., Waynesburg, PA 15370. (412) 852-1134. 

ACOUSTAT IN WISCONSIN!!! 
AUDIO ELITE, MENASHA. WI, 414-725-4431 

AUTHORIZED DEALERS 

NATIONAL 

ATTENTION: BERNING, ALPHA, SOTA, DENON CAR. 
TRUDGES, DYNAVECTOR, FULTON, STAX, KOETSU. 
LINN, AR TURNTABLE. ROBERTSON, AUDIBLE ILLU- 
SIONS, WALKER, ALPHASON, ZETA, GOETZ PRECI- 
SION FIDELITY, MUSIC & SOUND, LAST, BRB, OTH- 
ERS. 713.728-4343. MAURY CORB. 

ELECTRACRAFT FEATURES Aiwa, ADS, B&O, Dahl- 
qulst, DCM, Denon, Grado, Haller, Mitsubishi, NAD, NEC, 
Revox, Sgnet. Spica, Tandberg, Thiel. ELECTRACRAFT, 
212 North First Ave., Sandpoint, Idaho 83864, (208) 263- 
9516. 

IF YOU ARE OBSESSIVE 
ABOUT DIGITAL AUDIO, 

WELCOME TO THE CLUB. 
It's the Sony Digital Audio Club. 

The world's first club dedicated to 
creating awareness and understand- 
ing of the remarkable 
technology be- 
hind compact 
disc players-from 
the company that's 
most qualified to 
provide :t. 

This year, to 
welcome you to the, 
club, you'll receive 
special promotions 
on compact discs; dis- 
counts on digital acces- 
sories; the club's quarterly newsletter, 

"The Sony Pulse"; The Sony Book 
of Digital Audio Technology (with 
over 30C pages of facts and details); 
a 30"x 40"digital audio poster; a 
digitally -recorded compact disc; 
and extensive information about 
the latest advances in digital prod- 

ucts from Sony-the leader in dig- 
ital audio. 

To become a member, simply 
mail the coupon below, along with a 

' check or money order 
for $15* to Sony Digital 

Audio Club, Post 
Office Box 161, 

Lowell, Massa- 
- chusetts 01852 ** 

.q, And join the thou- 
sands of people who 

are already well on their 
"` way to satisfying their 
obsessions. SONY. 

THE LEADER IN DIGITAL AUDIO.'" 

Name 

Address 

City 

State Zip 
AM -11/84 

$3 00 additional for postage and handling outside the L S **Please allow 4-6 weeks for delivery. 
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Announcing a new level of Audio 
Sophistication in Fort Worth 
Home and Office-Acoustat, Celestion, 
Harmon/Kardon, Stax, Dynavector, 
Sumiko, Quad, Kef, Micro-Seiki, Proton, 
Monster Cable, Entec, Klmber Kable, 
Precision Fidelity, Sonnographe, SOTA, 
Goldring, Talisman, Supex 
Car - Proton, Sony, Pioneer, Toby, 
Rockford-Fosgate, Hirschmann 

_ POWER BASE ELECTRONICS 

I 

6743 Comp Bowie Boulevard 
Fort Worth, Texas 76116 
517-731.7457 Store Hours 10-6 

_ - J VISA-MasterCard- American Express 

AUTHORIZED DEALERS 

NATIONAL 

A BRAND NEW 
WONDER CAP!! 

A TOTALLY NEW DESIGN from IAR research. It's bigger, 
it's far better-and it costs LESSI How much better does it 

really sound, compared to our old Wonder Cap? Excited 
users have said: SPECTACULAR! UNBELIEVABLE! 
What will you say when you hear the NEW IAR Wonder 
Caps- in your own electronics and speakers? Write for 
FREE application notes and order forms. 

IAR/TRT 
VISTA, CA 92083 AD 

ATTENTION DYNA, HAFLER, CROWN OWNERS 
Frank Van Alstine and Associates engineer complete 
new Transcendence power mos-fet amplifier and pre- 
cision let preamp designs to interface with your exist- 
ing chassis. Original circuits, and their problems, are 
discarded. Obtain superior performance without buy- 
ing expensive new hardware. Learn why "under- 
ground" magazines claim our rebuilt Dyna 150 is a 

best buy, our MOS-FET 1208 sounds like 150 watts, 
our FM -5 circuits sound best, and our preamps play 
music. Call or write for free catalogue and sample 
Audio Basics monthly newsletter. We ship worldwide. 
Jensens Stereo Shop, 2202 River Hills Drive, Burns- 
ville, Minnesota 55337 (612) 890-3517. 

ELECTRO -VOICE DEALER-Speakers, components, mi- 
crophones -including renowned RE20 microphones, Sentry 
100A studio monitors, EVM woofers (high efficiency, 1600 
watts). Low prices. Rick Marder (201) 561-8123. 

Luxman 
Harmon Kardon 
Tana berg 
Boston Acoustics 
Aud to Control 
Sherwood 
Hitachi ADS 
Denon AIWA 
Revox Grace 
Onkyo 
Ortofon 
Haller 
Thorens 

M&K 
B8O 
SME 
8 Many More 

We Deliver FREE 
Anywhere in the 
Continental USAI 

theSOUNIj4ppr6ac1 
6067 Jericho Tpke., Commack, NY 11725 

Charge it...Call 516-499-7680 

AUTHORIZED DEALERS 

NATIONAL 

ACES OVER 
EIGHTS SYSTEM 

(UNDER $8200) 

Turntable: Linn Sondek Lp-12 
Tonearm: Syrinx PU -3 
Cartridge: Talisman S 
Preamp: Counterpoint SA -5 
Tuner: Adcom GFT-1A 
Amplifier: Krell KSA-50 
Speakers: Symdex Simga/Omega 

SOUND BY SINGER 
165 E. 33rd Street 

New York, NY 10016 
(212) 683-0925 

OHM WALSH 4 SIMPLY SUPERB. Incredible, Imaging, 
you listen to the music, not the speaker. Treat yourself with 
some of the finest sound to be had outside a concert hall. 
AUDIO CENTER. 4815 Gratiot. Saginaw. Michigan 48603 
(517) 790-7444. 

PS AUDIO-SUPERBI 
Free shipping! Fast service! Also Nakamichi, Thorens, Tal- 
isman. Proton, Hailer, Klipsch, Adcom, Mitsubishi, SAE, 
digital discs and players. READ BROTHERS STEREO, 
593 King Street, Charleston, South Carolina 29403. (803) 
723-7276. AD 
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177 Sound Beach Avenue, Old Greenwich, CT 06830 
Major credit cords honored. Open 10 AM -6 PM Mon -Sat. 

AUTHORIZED DEALERS 

NATIONAL I 

CALL TOLL FREE 1-800-826-0520 FOR ACOUSTAT, 
DAHLQUIST, NAD, CARVER, HAFLER, DENON, dbx, 
THORENS. B8W, PROTON, TANDBERG, BELLES, 3D, 
GRACE, GRADO, PERREAUX, SNELL, VSP, ORACLE, 
M&K, SUMIKO, PYRAMID, NITTY GRITTY, TALISMAN, 
STAX, DYNAVECTOR, AUDIOQUEST, CWD, ASTATIC, 
DCM, SOTA. THE SOUND SELLER, 1706 MAIN ST., 
MARINETTE, WI 54143 (715) 735-9002. 

EXCEPTIONAL AUDIO REPRODUCTION SYSTEMS 
REGA, HEYBROOK, THORENS, AR, DUAL turntables; 
ZETA, REGA, PREMIER, LOGIC, GRACE, LOGIC tone - 
arms; ADCOM, ARCMA, AUDIRE, CREEK, KENWOOD 
BASIC, KYOCERA, ROTEL, SHERWOOD, VSP LABS 
electronics; -FRIED, HEYBROOK. MORDAUNT-SHORT, 
MAS, REGA, WATKINS loudspeakers; TALISMAN, SU- 
PEX, GRADO 8 SIGNATURE, PROMETHEAN, REGA, 
PREMIER, ARCAM cartridges: AUDIOQUEST, DECCA, 
NITTY GRITTY, THE PIG, LIVEWIRE and other accesso- 
ries. EARS, P. 0. BOX 658-U, W. COVINA, CA 91790. 
818/961-6158 EVENINGS, WEEKENDS. MCNISA. MANY 
MONTHLY SPECIALS! (SEND STAMP) 

GOODWIN'S MUSIC SYSTEMS 

In New England, Goodwin's is recognized as the lead- 
er in high performance audio. Along with the finest in 

components, we can provide the most sophisticated 
custom installation tailored to your individual needs. 
We offer: 

Mark Levinson, Magneplanar, Apogee, Soundlab, 
Quad, Entec, Goldmund, Linn, Oracle, Tandberg, Na- 
kamichi, Bryston, Haller, Adcom, Celestion SL, Emi- 
nent Technology, Nitty Gritty, Walker, AR, Thorens, 
Infinity, H -K, NAD, Proton, B 8 W, Rega, Camber, 
Essence, Janis, Velodyne, Van den Hui, AudioQuest, 
Monster, Favorite, Kyocera, Stax, Astafic 8 Grace. 

Goodwin's Music Systems, 16 Eliot St., Harvard 
Square, Cambridge, MA 02138 Tel. 617-492-1140 

HAFLER-QUALITY AUDIO, MODEST PRICES 
We stock all of the following components: DH -100K 
$175.00, DH -100A $225.00, DH -110K 5360.00, DH -110A 
5440.00, DH -112 $75.00, DH -160K $275.00, DH -160A 
$375.00, DH -220K $400.00, DH-220KE $410.00, DH -220A 
$500.00, DH-220AE $510.00, DH -330K 5385.00, DH -330A 
$460.00, DH -500K $675.00, DH-500KE $695.00, DH -500A 
$850.00, DH-500AE $870.00. Accessories too! Three year 
warranty on assembled units. FREE SHIPPING to all fifty 
states, PR and APO FPO. WORLDWIDE EXPORTING. 
Visa and MasterCard honored. OXFORD AUDIO CON- 
SULTANTS, INC., Box 145, Oxford, OH 45056-0145, 513- 
523-3333, TLX427791. 

MONSTER CABLE AT LOWEST, LOWEST PRICES, cut 
to any length: We Carry All Monster Cable accessories. 
Haller, Precision Fidelity, Thorens, C.J. Walker, System- 
dek, DCM, Alpha 1, Grado, Jensen. Maxell UDXL2C90 
$2.19 each, UDXL2C9OS $2.59 each, Minimum of 12. Call 
or Write for other Great Prices. $4.00 Shipping Charge. 
MCNisa. Trolley Stereo 364 Trapelo Rd. Belmont, Ma. 
02178, (617) 484-7847 

NOTICE TO REVOX BUYERS: Unauthorized dealers are 
selling Revox products not designated for sale In the USA. 
STUDER REVOX AMERICA CANNOT BE RESPONSIBLE 
FOR ANY WARRANTY SERVICING OF PRODUCTS 
SOLD BY THESE DEALERS. For the location of your 
nearest authorized Revox dealer, call or write: Studer Re - 
vox America, 1425 Elm Hill Pike, Nashville, TN 37210; 
(615) 254-5651. 

OXFORD AUDIO CONSULTANTS, INC. 
For nearly ten years, we have been serving the audio 
cognoscenti, from our pastoral setting here in Oxford, Ohio, 
with excellent services, superb products and succinct, ex- 
pert advice. We reach customers not only in Ohio, Ken- 
tucky and Indiana but throughout the United States, Puerto 
Rico and in countries all over the world. OAC specializes In 

accurate high quality audio components. Our product lines 
include AKG, AR, Audionics, Dennesen, Grace, Haller, 
Janis, Linn, Naim, Spendor, Talisman, Vandersteen and 
Walker. Demonstrations are given by appointment in our 
single speaker demonstration room. Most orders are 
shipped by the next business day. We pay for shipping and 
insurance on orders shipped to the fifty states, Puerto Rico 
and APO FPO. Our extensive export facility ships world- 
wide. OXFORD AUDIO CONSULTANTS, INC., Box 145, 
Oxford, OH 45056- 0145, 513-523-3333, TLX427791. 
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AUTHORIZED DEALERS 

NATIONAL 

AUDIOPHILE START 
UP SYSTEM 

(5700) 

Turntable: NAD 5120 
Receiver: NAD 7150 
Speakers: AKROYD CONISTON 

SOUND BY SINGER 
165 E. 33rd Street 

New York, NY 10016 
(212) 683-0925 

NEW ENGLAND 

CARSTON STEREO IS YOUR subwooler headquarters. 
We feature the JBL subwoofers for the best in bass. If you 
haven't heard the JBL subwoofers, you probably haven't 
heard what really good low frequency reproduction can do 
for a stereo system. The difference is amazing. Carston 
Stereo, Danbury CT (203) 744-6421. 

TRANSCENDENTAL AUDIO LTD. otters you the best low 
frequency reproduction you're likely to hear -a JBL sub - 
woofer. The JBL system is designed to reproduce the 
lowest octave, the one missing from most full -range sys- 
tems. And the difference it makes is dramatic. Hear for 
yourself at Transcendental Audio, 773 Niagara Falls Blvd., 
Amherst, NY. 

MIDDLE ATLANTIC 

ADIRONDACK MUSIC can put the excitement back In 
your stereo system -with a JBL subwoofer. Even the best 
systems often can't deliver the bottom octave -but a JBL 
subwoofer gives it to you with the punch and power of the 
original performance. The improvement is little short of 
amazing. Adirondack Music, Commercial Drive in New 
Hartford, NY. 

EVER WONDER WHAT REALLY GOOD DEEP BASS 
SOUNDS LIKE? Head on over to Cosmophonic Sound 
and wonder no more. We'll show you the remarkable JBL 
subwoofer, a speaker that reproduces the lowest octave 
with clarity and accuracy. Today's best sound sources 
have plenty of good deep bass, and only a JBL subwooler 
will let you hear it the way it's intended to be heard. 
Cosmophonic Sound, 1614 2nd Avenue, New York City. 
(212) 734-0459. 

AUTHORIZED DEALERS 

MIDDLE ATLANTIC 

AUDIO CONNECTION 
in Northern New Jersey 

Turntables: Goldmund, VPI, Heybrook, Logic, HK 
Tonearms: Eminent Technology, Goldmund/ 

Lurne, Grace, Souther, Linn LVX 
Cartridges: Alpha, Decca Van den Hul, Grado, 

Promethean, EMT VDHuI & Type III 
Electronics: Tube -Audible Illusions, Beming, 

Quicksilver (we stock replacement 
tubes). Solid State Electrocompaniet, 
Klyne, FM Acoustics, Leach, Magnum, 
PS Audio 

Speakers: Fuselier, Heybrook, Kindel, Rauna, 
Spendor, Spica, 3D, Vandersteen 

Accessories: Goldmund clamplmat, Last, LiveWire, 
Randall Research, Kimber, Tweak, VPI 

Discs: Opus 3, RR, Sheffield, Proprius & more 
201-239-1799 

615 Bloomfield Ave., Verona, NJ 07044 
We encourage you to call for an appointment 

BRYCE AUDIO WANTS TO HELP your stereo system 
reach new lows -with a JBL subwoofer. Not only will the 
JBL B380 or B460 give you the bottom octave that's miss- 
ing from most full -range systems, it will improve midrange 
reproduction by relieving the full -range woofers of respon- 
sibility for the lowest frequencies. Hear what a JBL sub - 
woofer can do for your system at Bryce Audio, 115 West 
40th St., New York City. (212) 575-8600. 

NOW THERE'S A SUBWOOFER that can really comple- 
ment electrostatic speakers -and it's from JBL! With their 
huge magnet structures and edgewound voice coils, JBL 
subwoofers bury (and deep!) the myth that large drivers 
don't have the necessary transient response. Hear the 
difference at Seamans Photo in Newburgh, NY (914) 561- 
0561. 

ORPHEUS AUDIO -LONG ISLAND 
AR (turntable). Grace, Hailer, Kyocera. NAD, Orpheus 
loudspeakers, Sumtko, Vandersteen. ORPHEUS AUDIO, 
Locust Valley, NY (516) 676-5082. AD 

SOUTHEAST 

CUSTOM SOUND INVITES you to stop by and discover 
the missing octave -the truly deep bass that gives music 
its foundation. We feature JBL subwoofers-the world's 
best. JBL subwoofers restore that missing octave, and 
once you hear it you won't want to live without it. Custom 
Sound in Athens, GA (404) 549-4844; in Augusta (404) 
738-8181; and in Montgomery, AL (205) 279-8940. 

(Quaueg rapes 
BELOW WHOLESALE SPECIALS! 

SA 90 

SA 60 

SAX 90 
SAX 60 

TOIL 

1.35 
1,30 
2.69 
7.49 

MA 90 4.19 
M -X 99 New 4.19 
MAR 90 5,99 
MAR 611 4,79 
ADX 90 2.55 
AD90 1.115 

UOXI 11 90 
UDXL It 6o 
51.115 90 
MX 90 
UD 90 

UD 60 

AD 60 1.45 
090 1.05 
0 60 .95 
LX 35-90 4.79 
LX 35.900 5.115 
H0010 rnag 13.49 
T-170 5.49 
T.120 Hg 7.49 
1.750 5.99 
1-750 E. Hg 7.95 

MAX.LL 
7.09 LN 90 

I.as 1N 60 
2.65 UD 35.90 
4.69 XLI35 90e 
1.95 7-170 
1.35 1-12OHGX 

1.is 
I 05 
4.39 
6.39 
5.49 
7.49 

SONY 

UCXS 90 
UCX 90 

LNX 90 

LNX 60 
1-500 
1.750 
L-750 HG 
T-170 

2.25 
1,91 
1.05 
.85 

4.N 
5.99 
7.95 
5.49 

FUJI 
FR METAL 90 3.49 
FR II 90 2.19 

OISCWASH3 
DISCKIT 33.95 
SYSTEM 9.99 
DISCSET 16.49 
/6 06. Fluld 9.M 

M/MOnXXT-170 S 49 UMORUI METAL C.90 2.39 

OW LL NOW 71.434.3417 of order by wail 
0r CwUsrral LISA add 53. S0 Ter lhlppktg on orden tom 570. Over 
570 add SO. el total arder. Elsewhere In USA add 57 on orden up to 
170 Over 570 add 10%. OultIde USA *nth MCMSA add Ilk. 

QUALITY TAPAS 
1144 Lett 7th Street. Dept. All, Brooklyn. NY 11230 

AUTHORIZED DEALERS 

SOUTHEAST 

EVEN IF YOU HAVE exceptional full -range speakers, 
you're probably missing most of the lowest octave. It takes 
a JBL subwoofer to bring out the lowest notes in today's top 
recordings and let you hear them at proper volume levels. 
Hear what this remarkable JBL subwoofer can do -come 
to Mac's TV and Audio Showcase in Morganton, NC (704) 
437-2494. 

SOTA 
THORNES 
SUMIKO 
SIGNET 

FLORIDA WEST COAST 
Audio Workshop of Bradenton 

PERREAUX 
BELLES 
H/K 
NAD 

3203 Manatee Ave. W., 813-748-3868. 

JSE 
POLK 
KEF 
3D 

IF YOU DON'T HAVE a JBL subwoofer, you're missing 
your bottom octave. We didn't realize how much low fre- 
quency information is on today's top recordings until we 
hooked up our JBL subwoofer. This system made a tre- 
mendous difference, and once you've heard it, you won't 
live without it either. We have JBL on display at Todd's 
Stereo Center, Greenville, NC (919) 756-2257 or 756- 
2293. 

"The use of Tiptoes will increase the clarity, 
inner resolution and detail, and dynamic range 

of almost any audiophile system." 
$ENSIBLE SOUND 

TIPTOES 
The perfect platforms for high quality components. 

542 Coast Highway 101 Leucadia, CA 92024 

16191 436-7666 

ALABAMA 
Accurate Audio. Auburn 
Carnpt ell S Audio. Huntssrlle 
.der Audio. Birmingham 
ARIZONA 
Sound of DIM. Mesa 
Wilson Audio. Tucson 
CALIFORNIA 
Absolute Audio. Santa Ma & 

Woodland Hills 
Accurate Audio, Santa Monica 
Alta Buena Stereo. Grass Valley 
Arnelron, Hollywood 
Audio Basics. Claremont 
Audio Ecstasy. San Luis Obispo 
Audio One. West Hollywood 
Audio Today, Westminster 
Dimensions in Stereo, Torrance 
GNP, Pasadena 
Jonas Miller Sound. Santa Monica 
Middleton. Kemp 8 Shepherd Anaheim 
Monterey Stereo. Monterey 
Music by Dcsrgn. Sausalito 
Music by the Sea. Leucadia 
North County Stereo. Enonnas 
Optimal Enchantment. Santa Monica 
Paul Seydor Audio. Los Mgeles 
Shelleyys Stereo. Santa Miinlca 
Sound Center. Woodland Hills 
Stereo Unlimited. San Diego 
Systems Design Group. Redondo Beach 
FLORIDA 
Audio by Caruso. Miami 
Audio Encounters. Hollywood 
Audio Insight. El Lauderdale 
Audio Visions. N Tampa 
Sound Components. Coral Gabes 8 

Ft Lauderdale 

o ' - r rry TitU$Nllr- 
GEORGIA 
8. Stereo, Atlanta 
Fat Julian s i'rufl.o Atlanta 
H,Fi Buy, A (anti 
Stereo Shop Martinez 
LOUISIANA 
Wilson Audo New Or'eans 
MASSACHUSETTS 
AudoV on Lexington 
Scierttrru Su no Sunderland 
MICHIGAN 
Audio Custom Birmrrrlham 
Audio Threshold MI Clernern 
Class c Stereo Gland Rapids 
MINNESOTA 
M. 1 rte r in, Mint capolrs 
Nc v rr -i New Bnynton 
NEBRASKA 
Au,l u Add,, Nti Omaha 
NEW JERSEY 
Audio Connection. Verona 
Rc kKs eta Audio Consultants. Millburn 
Sour dSA. u's Not hrrld 
NEW MEXICO 
Crosby s Camera 8 St, -reo Center, Hobbs 
NEW YORK 
Aurico Sound. New York 
Eardrum. Manuel 
../SG Audio. Binghamton 
Lyric Stereo HiFI New Yak L 

White Plains 
Sound Systems. Nescoset 
Stereo Engnrium BuCaio 
Stereo E .l Mandee New York 
Vi a 'H , R. ',teller 
NORTH CAROLINA 
r. 

OHIO 
Ray It Aga n Sam, Lakewood 
OKLAHOMA 
Audio Classics Oklahoma City 
Audio Dimensions, Oklahoma City 
Audiophile Systems by Youngbimd. 

Oklahoma City 
OREGON 

C At Jo Stele Portland 
PENNSYLVANIA 
1.1, trot HAI Aud o Philadelphia 
SOUTH CAROLINA 
Read Brothers Charleston - 

.,lptairs Audio, W Columbia 
TEXAS 
Au lid 8 Morgan Music. Dallas & 

Ga land 
Audio Pró Prides. Houston 
Audio Source. San Antonio 
Esoteric Audio Systems. Dallas 
Hdlcrest High Fidelity. Dallas 
Omni Sound. Dallas 
UTAH 

n t 1 Audio. Salt Lake City 
VIRGINIA 
H . n C Stereo. Leesburg 
WASHINGTON 
C, nt r' ,, round, Seattle 
WISCONSIN 
A14: A-alyst. Madison 
HiFr Heasen Green Bay 
Salon WrSconsin Rapids 

IN CANADA: Distributed by May 
Audo M,irketing. Longueuil, Que 
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SAVVY EQUIPMENT REPORTS AN 
Send S20 for 10 issues. Stereophile. 1107 

Call toll -free 800/821-3528 

D SPIRITED EDITORIAL CONTENT 
c Early Street. Santa Fe. NM 87501 or 

AUTHORIZED DEALERS 

SOUTHEAST 

LEE HARTMAN & SONS is the place to go when you want 
the best in bass. We have the JBL subwoofers, outstanding 
systems that reproduce the lowest octave with clarity and 
power. Even the best lull -range systems can benefit-and 
the difference is dramatic. Hear for yourself at Lee Hartman 
& Sons, 3236 Cove Rd., Roanoke, VA. 

ONCE YOU'VE HEARD a JBL subwoofer system, you 
won't want to live without it. A JBL B380 or B460 will let you 
hear the bottom octave, the octave missing from most full 
range speaker systems. And the sound is crisp and tight. 
Hear JBL subwoofers at Melton's Pro Sound in Atlanta 
(404) 873-4484. Also in Doraville, GA. 

t yn y vrdi.G,e 

9t51''!s 
c i 5 

L'fl2I3Dw 
ELECTRONICS FURNITURE 

BOX 1840 BRANTFORD 
ONTARIO CANADA 
N3T 5W4 

BOX 1250 FALLS STA 
NIAGARA FALLS NY 

ll$A 14303-0260 

AUTHORIZED DEALERS 

SOUTHWEST 

ARIZONA'S FINEST AUDIO SYSTEMS 
No component -of -the -month recommendations here, only 
time -proven products from industry leaders such as Audio 
Research, Vandersteen, Linn Products, Naim Audio, Spen- 
dor, and more. Tired of obnoxious, fast -talking, uninformed 
salesman? Relax and enjoy the music at THE LISTENING 
POST. If you want this month's "hot" component, (better 
hurry), shop our competitors. To audition a lasting, correct- 
ly engineered audio SYSTEM, visit THE LISTENING POST 
(602) 967-1250 Tempe, Arizona. You've heard of us be- 
fore, try us today. 

GENE RUBIN AUDIO-LOS ANGELES 
Linn Sondek Naim Audio Isobariks 
Thorens Conrad -Johnson Acoustat 
C.J. Walker Creek Spendor 
Acoustic Research NAD Celestion 
Dual Precision Fidelity PS Audio 

Pre -paid shipping, (818) 571-1299. (Pac. time) 

HI -Fl SALES OF MESA wants to introduce you to true low 
frequency reproduction, the kind you can't get from most 
full -range systems. But you can get it from a JBL sub - 
woofer. The JBL B380 and 6460 will let you hear the deep 
bass that's on today's top recordings, and hear it with 

clarity and accuracy. Hi -Fi Sales, 810 W. Main, Mesa, AZ. 

JERRY'S CONCEPTS in Home Entertainment Environ- 
ments now brings you the ultimate in low frequency repro- 

duction-the JBL subwoofer system. Yes, JBL makes the 
best subwoofers around the only ones we know of that 

deliver clean, natural deep bass. Even the best systems 
can benefit. Jerry's Concepts in Phoenix (602) 263-9410. 

LINN-NAIM TRI-AMPED SYSTEM 
Experience this world reknowned reference SYSTEM in 

Arizona exclusively at THE LISTENING POST (602) 967- 
1250 Tempe, since 1979. 

AUTHORIZED DEALERS 

SOUTHWEST l 

SOLVING THE HI-FI PUZZLE 
Shopping for an audio system? Tired of reading conflicting 
reviews, non -reviews, and opinions from "experts" that 
change monthly? A Linn-Naim audio system, properly de- 
signed from cartridge -to -speakers including cables, pro- 
vides proven musical performance. No guesswork here. All 
the pieces fit together properly AND musically. If you like 
music but don't like solving puzzles, audition a Linn-Naim 
audio SYSTEM. Others offer the pieces, we have the 
solutions. In Arizona, Linn-Naim systems from 51,860 are 
available exclusively at THE LISTENING POST (602) 967- 
1250 Tempe, since 1979. 

MIDWEST J 

ANY STEREO SYSTEM, no matter how good, can benefit 
from a JBL subwoofer. These are the best subwoofers 
we've heard; they reproduce the lowest octave with clarity 
and depth. And the midrange of the stereo speakers is 

cleaner too. Hear how a JBL subwoofer will improve your 

system, at Meyer Television and Audio in Edwardsville, II 

(618) 656-4620. 

AUDIO EMPORIUM, representing hifi's best values. Free 

Catalog. 6914 W. Brown Deer Rd., Milwaukee, Wi. 53223. 
414-354-5082. AD 

B&B APPLIANCE will HELP your stereo system reach 
new lows with a JBL subwoofer. The JBL B460 and 8380 
will let you hear all the low bass that's in today's best 
recordings-and when you hear it, you wont want to live 

without it. Hear these remarkable JBL subwoofers at B&B 
Appliance in Middleburg Heights, OH (216) 842-5600, and 
in Cleveland (216) 261-5600. 

DIGITAL SIGHTS AND SOUNDS features new lows In 

audio-the best subwoofers we've ever heard. And they're 
from JBLI The JBL subwoofers reach down and bring back 

the bottom octave that's missing In just about all full -range 

systems. You owe it to yourself to hear what we're talking 

about. Digital Sights & Sounds, 783 Bethel Rd., Olentangy 
Plaza, Columbus, OH. 

GOURLEY PRO AUDIO now has the world's best sub- 
woofers-from JBLI The JBL 8380 and B460 bring you the 
bottom octave that's missing from most full -range systems. 
Today's best recordings really benefit from a JBL sub- 
woofer-the difference is dramatic! Hear JBL at Gourley 
Pro Audio, 400 N. Main, Sioux Falls, SD. 

PARAGON SOUND can help you find the missing oc- 
tave-the low bass that adds drama and impact to your 
music. Come in and listen to a JBL subwoofer system, the 
best we know of. Today's best recordings have plenty of 
low frequency content, and a JBL subwoofer will let you 
hear all of it. Paragon Sound, Toledo, OH (419) 882-1010. 

FOR THE SILENCE OF SPACE,..:, 

0, THE THUNDER OF THE .PLANETS.;:-. 

Lyn.. wll.MM N- 

,11 

la - 

..,,. - , . 

Il t 

Listen to the BPA-100B High Technology, High Definition Amplifiers. Meets all the design criteria of 
Ottála and Cherry. Features nested multiple feecback loops, wide bandwidth and high slew rate with 

: a dominant pole frequency of 15KHz, resulting in constant feedback and zero phaseshift from DC to 20 

. KHz. A fully regulated power supply yields true DC coupling and incredibly solid bass. No protection 
circuitry within the signal path, yet fully protected. 100 w/ch. into 8 ohms, 175 w/ch. into 4 ohms and 
350tí 8 ohms in the built-in bridge -mono mode. Coming soon: Model LCA-10 preamplifier. 

Spectrascan. Inc. 5923 N. Nevada Ave., Colorado Springs, Colorado 80907, , 

. (303) 599,9254 Dealer and representative inquiries invited. 
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AUTHORIZED DEALERS 

MIDWEST 

IN BLOOMINGTON, THE PLACE TO GO to add new lows 
to your stereo system is American Audio -Video. We feature 
the best subwoofers you'll find-and they're from JBLI We 
think that only JBL can reproduce both the power and the 
subtlety of the low bass on today's best recordings. Come 
in and hear what we mean. American Audio -Video, Bloo- 
mington, IN. (812) 334-1905. 

PERFECTIONIST AUDIO-MINNESOTA has PS Audio, 
Vandersteen, Haller, VSP Labs, Denon, Kyocera, Harman 
Kardon, Audire, JVC Audio -Video, KEF, Micro-Seiki. 1221 
Caledonia, Mankato, MN 56001. 507.345.7186. Tue-Sun 

QUITE A CHALLENGE, but there Is a way to add the 
lowest octave to your stero system. Hear a JBL subwoofer, 
and you'll be amazed at the clarity and power it adds to 
even the best full -range systems. Once you hear it, you 
won't want to be without It. Come to Stereo Center, Flint, MI 
(313) 239-9474. 

RED BARON'S INC. IS PROUD to feature JBL sub - 
woofers, the very best. The JBL B460 and B380 reproduce 
the lowest octave with clarity and depth, and they reach the 
volume levels that make such bass stunning In its impact. 
After you hear what a JBL subwoofer can do for your 
favorite state-of-the-art recordings, you'll wonder how you 
lived without it. Red Baron's in Wichita, KS (316) 684-6572. 

SO YOU THOUGHT SUBWOOFERS were only for repro- 
ducing cannon shots? When you hear the JBL subwoofers, 
you'll find out how much one of them can add to any good 
recording. In fact, when you hear what really good bass 
actually sounds like, you'll wonder how you ever got along 
without one ... even if you don't like cannon. Sound World 
in Appleton, WI (414) 733-8539 and in Green Bay (414) 
499-4519. 

TRADE UP TO THE BEST-ACOUSTATIII 
AUDIO ELITE, Menasha, WI 414.725-4431. 

NORTHWEST 

DEEP BASS THAT'S REALLY crisp and clean? You bet, 
when you have a JBL subwoofer. Audition the JBL B380 at 
the Sound Wave in Pocatello and you'll hear how much 
bass there really is in today's best recordings. Only JBL 
can give you the bonom octave with such clarity and 
power. Hear it at the Sound Wave, 416 S. 5th Ave., Poca- 
tello, ID. 

MARK'S CUSTOM STEREO now features the world's best 
subwoofers-JBL! That's right-JBLI The JBL 6460 and 
8380 restore the bottom octave that's missing from most 
stereo systems-and once you've heard true deep bass, 
you won't want to live without it. We wouldn't. Hear it all at 
Mark's Custom Stereo, Ontario, OR (503) 889-8855. 

ROCKY MOUNTAIN HI-FI WANTS to help you find the 
missing octave in your stereo system-the lowest octave. 
Most full -range systems simply can't reach that low. But a 
JBL subwoofer can. These are the best subwoofers we've 
ever heard, and adding one to your system will make a 
dramatic difference. Rocky Mountain Hi -Fi in Great Falls, 
MT (406) 761.8683. 

LLLCIRUNICS 

CARTRIDGES 

TONE ARM S 

TURNTABLES 

LOUDSPEAKERS 

ACCESSORIES 

Orchard -12 Plaza 
27861 Orchard Lake Rd. 
Farmington Hills, MI 48018 
(313)553-8240 

MICHIGAN'S FINEST SOUND SHOP 

PS AUDIO ELFCTROCOMPANIET MERIDIAN. 
ESOTERIC AUDIT) RESEARCH JVC I,AAMON 
KARDON 
MONSTER ALPHA I ALPHA II TALISMAN 
TALISMAN ALCHEMIST OHIO, ON 
ZETA SUMIKO PREMIER MMt A THE ARM 
MICHELLE GYROOEK PINK TRIANGLE ARISTON 
AR VM 
TIEL SPICA ROGERS CELESTION S1.6 A 51.600 
PROAC KINDELL MERIDIAN 
MONSTER NI TTYGRIITY SHE IFiELD MOBILE 
FIDELITY LAST RAM I UBES ' SUBSCRiPIIONS 10 BRITISH MAGAZINES: H,ri NEWS 

e RECORD REVIEW i,á ANSWERS NEW NJ, SOUND 

ORCHARD -12 PLAZA, FARMINGTON HILLS 48018 

ESOTERIC AUDIO- ANN ARBOR (313) 973-6375 

MUSIC, WI' .1[1S'1' SOUND. 
Our equipment is designed to reveal the full range of music Hear it all at Chestnut Hill Audio 
Accuphase. Acoustic Electronics, Amber, Apature, Apogee. Audio Pro, Audioquest, 
138 Components. Berning, CWD, Counterpoint, DB, Denon, Dun;ech, Dynavector, EMT, Enlec, 
Euphonic. Fourier. Grace, Haller, Janis, Koetsu. Kiseki, Krell. LAST, Linn Sondek, Live Wire, 
Mark Levinson. J A Michell, Monster Cable. MLsic Reference NAD, Nairn, Oracle. Origin. 
Pioneer Video. Proton Pyramid, Quad, RGR. RDgers. Sigret, Sony. Souther, Spectral, Spendor, 
Symdex. Syrinx Talisman. Tandberg. Thorens. 3D Acoustics, VPI, VSP Labs, Vandersteen, Zeta 
We are located at 311 Cherry Street, Philadelphia, Pa . 19106 (215(923-3035 

(,'Ii*1:S'1'Ni1'1' 1111.1. AUDIO I:l'1). 

AUTHORIZED DEALERS 

NORTHWEST 

THE SOUND TRACK NOW OFFERS the world's best 
subwoofers-JBLI That's right, JBL. The 6380 and 8460 
reproduce the lowest octave, the one missing from most 
systems. From thunderous crescendos to delicately played 
tympani, a JBL subwoofer brings out the best in your best 
recordings. The Sound Track, Boise, ID (208) 375-5530. 

WEST 

FIDELITY SOUND OF ORANGE wants you to hear low 
frequency sound so good you won't believe it's from a 

speaker system. But it is-and from a JBL subwoofer 
system. There's really no other way we know of to get true 
deep bass. The JBL subwoofers are the best around. Hear 
them at Fidelity Sound, Orange, CA (714) 997-3030. 

GRAMOPHONE SHOP, INC. now offers the world's best 
subwoofers-and they're from JBLI That's right--JBL's 
subwoofers deliver the truest low bass reproduction we've 
heard. Today's best recordings demand these systems, 
and so will you when you hear them. Come in now-the 
Gramophone Shop in Denver (303) 744-1283. 

AUTHORIZED DEALERS 

WEST 

HARMONY STEREO CAN SHOW YOU how to take your 
stereo system to new lows-with a JBL subwoofer. Today's 
top recordings have lots of good low frequency information, 
and it takes a JBL subwoofer to let you hear it as it ought to 
be heard. So for clean, powerful bass, hear JBL at Harmo- 
ny Stereo in San Francisco (415) 661-2525. 

KUSTOM HI-FI IN BURLINGAME wants to introduce you 
to the best in low frequency reproduction-a JBL sub - 
woofer. From cannon to contrabassoon, a JBL subwoofer 
gives you all the power-and the detail-that's present in 
the lowest octaves. We wouldn't live without it. And we 
think you'll feel the same way. Kustom HI -Fi, 220 California 
Drive in Burlingame, CA. 

LISTEN UP BRINGS NEW LOWS to the mile -high city- 
subwoofers from JBL! JBL makes the best low frequency 
loudspeakers around, and the 6380 and 6460 subwoofers 
are what you need to hear the bottom octave that's missing 
from lust about all full -range systems. Hear what we're 
talking about at 685 S. Pearl St. In Denver. 

lid HOME AT LAST! 
.. in our new location at 165 E. 33rd Street 

(between Lexington and Third Avenues). 

We've been told that in our new home, 
customers feel more like people. The design 
and construction of the store, and our attitude 
toward business, create that feeling. 

There are 2 single -speaker demonstration 
rooms (furnished like a typical living space), a 

top-notch service facility, and an oversized inventory/ 
dispatching area. 

Not to mention the infamoús Lizard Lounge , . . 

Sound by Singer, .Cad.. 
165 E. 33rd Street, NY, NY 10016 

212-683-0925 

APOGEE KLOSS KRELL LINN ; MONSTER RANDALL 
RESEARCH ROBERTSON SNELL SUMIKO THRESHOLD 
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RECORD 
CLEANING 
PERFECTED 

Cheap record brushes, static 
guns, and ointments leave damaging 
garbage in your record grooves! 
Nitty Gritty leaves only a purified 
record and will save your precious 
record collection. In the long run it 
will save you $ as well. 

Six affordable models to choose 
from, starting at $239. 

NITTY GRITTY J 4 - 

RECORD CLEANING SYSTEMS 

4650 ARROW HWY #F4 
MONTCLAIR, CA 91763 

714/625-5525 

ACAudioWild re, 
The NBw Store That Features 

State Of The Art Technology, 
Combined With Truly Old -Fashioned Hospitality 

electronics 
BELLES BRYSTON DENON LUXMAN S.A.E. 

loudspeakers 
ALLISON DESIGN ACOUSTICS DUNTECH I.T.C. 

MARIAH M8K SNELL 3D "cube' THIEL 

turntables, cartridges, tape decks 
ACCUPHASE ADCOM AUDIOOUEST DENON 

DYNAVECTOR F.R. GRACE GRADO KOETSU 

' ORACLE SUMIKO SYSTEMDEK THORENS 

We Are Different I.. . 

Customers travel to visit us from as lar away as Boston. 
Philadelphia. Albany. Why do these people travel so far to 
purchase their stereo components from AudioVisions9 
Visit us soon (please make AN APPOINTMENT in ad- 
vance) and you, too, will decide that we are different. 

We Really Love Music - Do You? 
Technological hardware should be only a means to an 

end. We believe that an audio system should exist for just 
ONE purpose: To reproduce MUSIC, correctly, accu- 
rately. convincingly. Our carefully matched systems of 
superior Components will cause you, finally, to cease 
thinking about pieces of audio gear. At last, "only the 
music . nothing but the music" will matter. 

Careful matching 
We go so far as to stock SlX different speaker cables. and 
we recommend specific cables for specific applications. 
Each component in our matched systems is recom- 
mended by us for a definite reason. Perhaps that's why 
our customers almost NEVER sell or trade the equipment 
they purchase from us. 

State Of The Art Technology 
The very first presentation, anywhere, to consumers of 
the "superb" THIEL Cs3 loudspeakers took place at 

Audio Visions on June 25, 1983. The very first evaluation 
(and subsequent introduction), anywhere, of the new 
"revolutionary" ORACLE "Mark ll"turntables took place 
at Audio Visions on April 26, 1984. Both of these products 
are now being raved about by reviewers around the coun- 
try. Audio Visions customers had the benefit of being 
exposed to these products MONTHS before they 
appeared In other stores, and months before the reviews 
were published. The Audio Visions staff does not need to 
wait to read reviews before making decisions. Our com- 
petence and our dedication enable us, on our own, to 
make the best possible decisions for the benefit of our 
Customers. 

A Wonderful Bargain I 
The MARIAM LS -4 loudspeaker. honest, clean reproduc- 
tion, excellent imaging, truly musical, easy to drive, 
handsome unusual appearance. at an amazing 5298 pair 
price. In complete "sound sense" systems from 5775. 

GIVE THE GIFT OF MUSIC - 
SPECIALS BEING OFFERED FOR THE HOLIDAYS 

1067 MONTAUK HIGHWAY. WEST BABYLON 

NEW YORK 11704 (516) 661-3355 

AUTHORIZED DEALERS 

WEST 

MATEO HI -FIDELITY is now featuring the ultimate low in 

stereo sound --a JBL subwoofer system. JBL makes the 
best low frequency loudspeakers in the world, subwoofers 
that cleanly reproduce the bottom octave that's missing 
from most stereo systems. Today's best recordings de- 
mand equipment of this caliber. Mateo HI -Fidelity, San 
Mateo, CA (415) 573-6506. 

NO QUALITY STEREO SYSTEM should be without a JBL 
subwoofer. Come to Sunnyvale Electronics and hear what 
these spectacular speakers can do for you. With a JBL 
subwoofer, you'll hear the lowest octave, and hear it clean- 
ly and crisply. Sunnyvale Electronics in Sunnyvale, CA 
(408) 736-1323. 

PERFECTION in audio reproduction is hard to find ... but 
you should listen to a JBL subwoofer system. With today's 
fine signal sources, you'll hear the lowest octave the way it 

should be heard. A JBL subwoofer will improve any stereo 
system. Hear what it can do at Serra Stereo in Colma, CA 
(415) 992-5018. 

STEREO SHOWCASE NOW FEATURES an indispens- 

able part of the ultimate stereo system-a JBL subwoofer. 
JBL makes the best low frequency loudspeakers we know 
of, and you won't believe how good the sound is until 

you've heard one. The impact is stunning. Hear for yourself 
at Stereo Showcase in Vallejo, CA (707) 552-1515, and in 

Sacramento (916) 4133.5141. 

THRIFTY ELECTRONICS CAN SHOW you how to take 
your stereo system to new lows-with a JBL subwoofer. 
The JBL subwoofers will reproduce the bottom octave of 
music, the octave that's missing from even the best full - 

range systems. JBL brings it to you cleanly and powerfully. 
Hear JBL at Thrifty Electronics in Van Nuys, CA (818) 786- 
1610, (819) 873-2976. 

UNLESS YOU HAVE A JBL SUBWOOFER, you're proba- 
bly missing out on hearing the lowest octave. From cannon 
to contrabassoon, there is a lot of music down there, and it 

takes a JBL subwoofer to reproduce it with the clarity and 
power of the original performance. Hear JBL at Metro 
Stereo, Fresno, CA (209) 221-0500. Also In Visalia. 

WOODEN SHIP STEREO OF AUBURN wants to intro- 
duce you to the best low frequency reproduction you're 
likely to hear-a JBL subwoofer. That's right-JBL makes 
a superb subwoofer system that lets you hear the bottom 
octave that's missing from most setups. Hear what JBL can 
do for you at Wooden Ship Stereo in Auburn, CA (916) 
823-t493. 

YOU WON'T BELIEVE THE DIFFERENCE a JBL sub - 
woofer can make In even the best stereo systems. For the 
first time, you'll hear the bottom octave the way it was 
intended to be heard. No boom, no mud, just clean, deep 
bass. Hear it at Speaker Works, 211 E. Katella in Orange, 
CA, or 16460 Whittier Blvd. in Whittier. 

LOUDSPEAKERS, 

AUS OFFERS THE WIDEST SELECTION of European 

and American speaker kits and raw drivers including Dyn- 

audio, Fried, Audax, Falcon -Acoustics, SEAS, Peerless, 

Morel, Dalesford/Cambridge, Jordan, Philips, JVC, others. 
Featuring custom auto speaker systems and the Morel 

Intergras. Free catalog including information on the "Avery 
Dark 10". A8S SPEAKERS, Box 7462A, Denver, CO 

80207. (303) 3998609. 

ATC LOUDSPEAKER TECHNOLOGY of England - A no 

compromise approach to loudspeaker design. Finest mate- 
rials; superb naturalness; awesome dynamic capabilities. 
Europe's finest studio monitors. Serious inquiries only. Au- 

dio Ecstasy, 360 East Ave., Rochester, NY 14604, (716) 

423-9919. AD 

ATTENTION AUDIOPHILES: JSE INFINITE SLOPE 
LOUDSPEAKERS Models 1 and 2 with a Lifetime 
Transferrable Warranty, recently reviewed in Sensible 
Sound magazine, are now avaiable. After 25 years of 
marketing high -quality audio components, we are 
pleased to offer these remarkable loudspeakers. 
Sound Unlimited, 178 Main St., Bristol, Conn 06010, 
(203) 584-0131. 

BIG SOUND FROM A SMALL BOX! 25-20.000Hz s 3dB 
The new Marchand Electronics X65 loudspeaker includes 
power amplifiers, electronic cross -over and motional feed 

back in 8.8.17" enclosure. Please call or write for informa 
Lion. Marchand Electronics Inc., 1334 Robin Hood Lane 

WEBSTER NY 14580. (716) 265-2818. 

CONSTRUCT STATE-OF-THE-ART LOUDSPEAKERS at 

far less cost than you've ever dreamed! Dynaudio, Strath- 
earn, Seas, Peerless, Morel etc. Capacitors, coils including 
IARNVCB Ultracapsm. Acoustic foam for cost-effective 
room treatment, cabinet dampening. Shadow Electronic 
crossovers. Full line definitive, esoteric speaker kits. Beau- 
tiful oak, walnut cabinetry. Thousands of satisfied custom- 
ers because of our products, informed assistance, fast 

service, and guaranteed lowest prices. Catalog 52.00 re- 
fundable (608) 781-2110 MC Visa AUDIO CONCEPTS, 
1631 Caledonia St., LaCrosse. WI 54603. 

DIMENSIONS UNHEARD NC -1 LOUDSPEAKER images 
so vividly it's almost unsettling. Time aligned. Phase coher- 
ent. Transient perfect. Hand -built polypropylene woofers 
coupled to European dome drivers by a FFT optimized 
crossover. Ten year warranty! RTRD, 2105 Claremont, 
Springfield, IL. 62703 (217) 529-8793 

FRIED SPEAKERS 8 KITS 
State-of-the-art sound. Try our prices! Free shipping. Also 

Nakamichi, Hafler, SAE, Proton, Mitsubishi, Adcom, digital 
discs and players. READ BROTHERS STEREO, 593 King 

Street, Charleston, South Carolina 29403. (803) 723-7276. 
AD 

HIGH -END SPEAKERS! SAVE 40% on esoteric speaker 
systems. Fast service. Visa/MC. RTRD, 2105 Claremont. 
Springfield, II. 62703 

VANDERSTEEN AUDiO DIMENSIONAL PURITY 

, -- -- --' -5 Vandersteen Audio was founded in 1977 
with the commitment to offer always the 
finest in music reproduction for the dollar. 
Toward this goal there will always be a 

high degree of pride, love, and personal 
sat-sfaction involved in each piece before it 
leaves our facilities. Your Vandersteen dealer 
shares in this commitment, and has been 
carefully selected for his ability to deal with 
the complex task of assembling a musically 
satisfying system. Although sometimes 
hard to find, he is well worth seeking out. 

Write or call for a brochure and the 
name of your nearest dealer. 

ó VANDERSTEEN AUDIO 
p 116 WEST FOURTH STREET 

HANFORD, CALIFORNIA 93230 USA 
(209) 582-0324 
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S. 

LOUDSPEAKERS 

HARMAN KARDON, NAKAMICHI, TANDBERG, CROWN, 
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO- 
VOICE AND OTHER QUALITY COMPONENTS. BEST 
PRICES -PROFESSIONAL CONSULTATION. ALL PROD- 
UCTS COVERED BY USA MANUFACTURER'S WAR- 
RANTY. AMERISOUND SALES. INC.; P.O. BOX 24009; 

LOUDSPEAKERS 

NEW YORK ACOUSTICS introduces phase -aligned, digi- 
talready speakers and kits with unsurpassed performance 
at bargain prices. Finest European drivers. Modified Leaf 
Tweeters, Strathearns, premium crossover parts and more. 
Catalog $2.00. New York Acoustics. 578 Nepperhan Ave- 
nue, Yonkers, N.V. 10701 (914) 476-4900. 

In New England... 
Vila f. If« W.!~ E. 

II. 7i ~9, 1:1~~1119 IIM 
L9.9 .U; S-. I~ `.-- i. 1 1 i 

, 'I ' ' '' 

The knowledge, creativity 
and dependability you 
expect from a dealer who 
represents these 
manufacturers. 

Acoustat Kiseki 
ADS Magnepan 

on 
Audha oInterface NAD 
Audio Pro Nakamichi 
Audioquest Niles 
Bang & Olutsen Nitty Gntty 
Boston Acoustics Oracle 

Plexusroto 

Carver Proton Carver 
Counterpoint Pyramid 
C J Walker Robertson 
Dennessen Signet 
Denon SOTA 
Dynavector Stax 
Energy 

Tandberg ESB Sumiko rig 
Grace Threshold 
Hafler Vandersteen 
KEF VPI 

Keith 

Monks W Images 

rooms... New 
England's largest Audiophile 
record dealer... Keith Monks 
record clearung ... In-store 
service... All shipments pre -paid 
and insured in the continental U.S. 

JACKSONVILLE, FL. 32241. EAST: (904) 262-4000; 
WEST: (818) 840-0878. ONE STEP 
JBL L-222 TOWER SPEAKERS (48 INCHES HIGH). 
MINT. $875/PAIR, BUYER PAYS SHIPPING. 1 -914 -896 - 
4517, AFTER 6 EST. 

UP SYSTEM 
(UNDER $1200) 

Turntable: Rega 2 

J. B. L. SPEAKERS AND COMPONENTS used - bought, 
sold, and traded 1-313-229-5191 eves. aft. 7 EST 

Receiver: NAD 7125 
Speakers: Snell Type K'S 

SOUND BY SINGER 
JSE INFINITE SLOPE LOUDSPEAKERS Hear your 
music at last! Now, unique and technologically ad- 
vanced crossovers deliver unparalleled clarity, 

165 E. 33rd Street 
New York, NY 10018 

(212) 683-0925 

smoothness, dynamics. Call AUDIO NEXUS, NJ, 
(201) 464-8238, (201) 730-2409 for copies of Sensible 
Sound's rave reviews. 

SAVE BIG $'s. Build your own ualit speakers, custom quality 
designed to adapt to any room. Send for Ideas in Speaker 
Design Variations, $2.00 to AUDIO PALACE, P.O. BOX 
894, Coloma, MI 49038 

JSE INFINITE SLOPE LOUDSPEAKERS 
A significant breakthru in loudspeaker art & science. PBOUGHT 
100 db per octave crossover. Phase shift bass loading. 
Awaits your audition at the Audio Workshop of Braden- 

SHAHINIAN OBELISK SPKRS, TWEAKED BY DICK. 
FROM FACTORY. UTTERLY UNUSED. COST 

$1700, SELL $950. 619-755-5213. 

ton Florida, 813-748-3868 

KOSS MODEL -2 ELECTROSTATIC LOUDSPEAKERS, 
Pyramid T1 ribbon tweeters. Pair each. 120' monster ca- 
ble. $1000. Andy (505) 6671330 6629111/6626767. 

SPICA TC-50 
These amazing speakers are available from: 

OPUS ONE 
LOUDSPEAKER COMPONENTS-KITS, Audax, Dynau- 
dio, Eclipse, Focal, Foster, Peerless, Morel, Vifa, SIARE, 
and more! New catalog. 50c. Meniscus Systems, 3275W 
Gladiola, Wyoming, Michigan 49509 

400 smithfield street 
pittsburgh, pa. 15222 

or 
357 north main street 

butler, pa 16001 

MAGNEPAN IIB OWNERS TAKE NOTE 

Now your Magnepan sound can be everything you've ever 
wished for. Unique new plug-in crossovers deliver the 
benefits of bi-amplification at significantly lower cost. Im- 
proved bass definition is only the start- Lower distortion and 

Telephone orders, please call toll free 80C-441-2327. 

FREE shipping on all pre -paid orders within the 48 states. 
Visa, Mastercharge and American Express accepted 

105 Whitney Ave., New Haven, CT 
(203) 777-1750 

Man . Tue., Wed.. Fri 10-6. Thurs 10-8. Sat 10-5 

better dynamics combine to give you the detail and in- 
creased image depth you've been wanting ... Try it for 20 
days. Installs in seconds. Money back guarantee. $229.00. days. 

or Mastercard accepted. DSA Marketing, 4448 W. 
Howard St., Skokie, IL 60076. (312) 673-7003. 

SUBWOOFER-Complete DIY plans for building enclo- 
sure and electronic crossover using readily available corn - 

amplifier. 
03858.Se 

nc toiD. 
Milley, PO Newton, NH Unconditional 

Requires 
276,s Newton, 

money back guarantee. 

SPEAKER 

OUR 
"How to 
and "Loudspeakers 

is free with 
teed subscription 
definitive 
who want 
510/year, you 

Here's 
Builder 

[J1 

MAGAZINE 

NEW 
Build 

our 

quarterly 
better 

must 

my 510 
and 

)THE 

J^Ll1 

from 

Your 

satisfaction 

loudspeakers. 
be satisfied 

for 
my 

BUILDER 

BOOKLET: 
First 
From 

offer 
for 

or 

one 
free 

L 

Speaker" 
A to Z" 

guaran- 
from the 

music lovers 

your money back! 

A410 
year of Speaker 
Booklet. 

MAGNEPAN MG3 SPEAKERS. 215-567-4626. 
PROJECTION SERIES OF LOUDSPEAKERS byr 

MATCHED KLIPSCHORNS AND CENTER LASCALA. 
Really like new. $2000. Alan Brown, 1916 Allyson Dr.. 
Tupelo, Ms. 38801. 601-841-2150. 

Speaker Designs, Audition a system in your home. If you 
can find a better value within 15 days ship them back. 
Priced $525 to $750 (includes stands and equalizer). 
Speaker Designs, 528 Demmler Drive, Pittsburgh, PA 

ONE PAIR OHM LOUDSPEAKERS model "H". Very good 
condition. $400.00. 404-321.4299 after 5 p.m. EST. 

15237. (412) 367-1573 10 a.m. to 5:30 p.m., (412) 367- 
8066 after 5:30 p.m. 

Q Can I make tapes as quiet as 
Compact Discs? 

A. Yes 
With dbx noise reduction you'll be virtually unable to tell 
the CD from the copy. 
Write for details. Better yet, visit your dbx dealer. 

Á ... High -Performance Options for Home Stereo Systems db 
dbx Inc., Dept- ANRK. 71 Chapel St., Newton, Mass. 02195 Tel. 617-964-3210 

-- ------- 

NAME 

STREET 

CITY STATE ZIP 

Charge to my MasterCard Visa 
CARD NUMBER 1 - _ - - - 

} ' --'-- : 1 f w.~. - ' 

--4Xdb '.1 _;`' --,-1'- t t --s_ - ,ii 
CARr]-IOLDER SIGNATURE EXPIRE DATE 

SPEAKER BUILDER 
P.O- Box 494, Peterborough, NH 03458-0494 
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Randall Research Cable Systems 
. the indispensible component 

TURNTABLES 

REVROXMAWN. NHAFLER, CARVER, 
KARDON, 

HNADNDBX, E 

DBERG, 
ECOTRO- 

VOICE AND OTHER QUALITY COMPONENTS. BEST 
PRICES -PROFESSIONAL CONSULTATION. ALL PROD- 

UCTS COVERED BY USA MANUFACTURERS WAR- 
RANTY. AMERISOUND SALES, INC.; P.O. BOX 24009; 
JACKSONVILLE, FL. 32241. EAST: (904) 262.4000; 
WEST: (818) 840-0878. 

17925-A SKY PARK CIRCLE IRVINE, CA 92714 [714) 261-9141 TELEX'aRº175 
- 

- . - 

MERRILL TURNTABLE 
Features: Beautiful solid oak base. A tunable, three- 
point Constant Resonance Suspension System. A 

LOUDSPEAKERS 

subchassis designed to absorb tonearm release ener- 

gy. Supplied with an inner weight clamp and outer 

periphery record clamp. Price: 5789. For more infor- 

mation contact UNDERGROUND SOUND, 2125 Cen- 
tral Ave., Memphis. TN 38104. (901) 272-1275. 

= L7 - TWEETER OF THE MONTH CLUB! 
- High frequency masterpieces from all over the world, 

' 

The Legendary Counterpoint SA -2 

picked at the point of perfection and delivered to your door. 
A gift to delight the audio gourmet. WHERE ELSE BUT ... 
MADISOUND Box 4283, Madison, Wisconsin 53711 608- 
767-2673. 

OPTIMIZE YOUR "NEW" AR TURNTABLE!! 
Dramatically improve the transparency, detail, and 
smoothness of your AR Turntable with our aluminum 
tonearm mounting boards. We stock precision milled 

and -drilled 2024-T4 aluminum boards for the MMT 

Taking the superior sonics of tubes to 

their furthest end was the goal; the 

VANDERSTEEN 2C 
With the Orpheus SW12 subwoofer-an awesome comb- 
nation! ORPHEUS AUDIO, Locust Valley, NY (516) 676- 
5082. AD 

pre 
and Linn arms. All others, please include your arm 
template. 525 + 53 mailing. Also, aluminum boards 

for the SOTA. 545 +53. The Audio Advisor Inc., Box 

6202, Grand Rapids MI 49506 (616) 451-3868 

Counterpoint SA -2 is the realization. 
Find out why this product is consis- 

tantly considered by top audio re- 

viewers to be the moving coil step-up 

device. 

See your Counterpoint Dealer. 

COUNTERPOINT 
[619] 453-9090 

- 

TURNTABLES 

BEST SOUND PER 
DOLLAR SYSTEM 

(UNDER 52100) 

Turntable: Rega Planar 3 

Cartridge: Rega R100 
Receiver: NAD 7155 
Speakers. Snell Type E II 

MULTI COMPONENTS 
- 

ACCURATE AFFORDABLE AUDIOPHILE EQUIPMENT 
AT GREAT PRICES! WE 
EFFECTIVE AUDIOPHILE PRODUCTSCONCENTRATE 

ON 
AND HOW TST- O 

GET THE MOST OUT OF 
INCLUDING ACC SSORIESTHEM. AT 

SELECTION 
CABS, RECORD 

CARE PRODUCTS. SPECIALISTS IN TURNTABLES 
TONEARMS CARTRIDGES. GOOD HONEST ADVICE 

AVAILABLE. CALL OR WRITE FOR OUR FREE NEWS - 
LETTER. HCM AUDIO, 1600BB MANGROVE, CHICO, CA 
95926 (916) 345-1341 

P.O. Box 12294, La Jolla, CA 92037 SOUND BY SINGER 
165 E. 33rd Street 

New York, NY 10016 

AUDIBLE ILLUSION TUBE PREAMP 5379, Spica TC-50 
$359, Premiere MMT $179, AR turntable $259, Bedlni 
preamp 5259, OLN speakers $499, Promethean Green 
5149, VPI turntable 5649, Kevek speakers $749, Monster. (212) 683-0925 
Eve weekend (714) 861-4830. 

COMPACT DISCS AND ACCESSORIES 

7 DAYS A WEEK - FREE CATALOG 
CALL TOLL FREE ,COMPACT 

MERRILL AR MODIFICATIONS 
Sound quality upgrade for XA, XB, and XE. Allows 
replacement of original tonearm in XA and XB. Re- 

placement Subchassis Kit (XA, XB) S85.00-Subchas- 
sis Kit (XE) $95.00. Following mods for all models: 

AUDIO ECSTASY offers the finest audio values: ATC, 
JSE, Spica, Entec, VSP, 138K, Counterpoint, VPI, AR, 
Zeta. Goldbug, Kimber, Apature, and more. 360 East Ave., 
Rochester, NY 14604, (716) 423.9919. AD 

1 -800 -ALL DISC 
IN CONN. CALL 1-452-0203 
ALL DISC MUSIC, INC. 
133 WHEELER RD., MONROE, 

O 

DIG 

CT 

¡ni a lUr 
TAL AUDIO 

06468 

Platter Coating 510.00. Replacement Spindle 525.00. 
Spring Kit 58.00. High Torque Motor 545.00. Platter 
Balancing Service 510.00. Replacement inner and out- out- 
er platters, 5135.00. UNDERGROUND SOUND, 2125 
Central Ave., Memphis, TN 38104. (901) 272.1275. 

AUDIO INTERFACE CST -80H 5200. Dynavector 23R 
5100. Audio -Technics ATH-8 (Signet TK33) electrostatic 
headphones $90. All Mint. Mark Zenon, 2301 S. Jefferson 

s o wy., Apt. 1231, Arlington, VA 22202. (703) 521- 
0836 evenings. 

MUSIC 
When developing a new product many decisions 

and many different parameters must be balanced. 
equipment is the result of someone listening very 
very sensitive to the notion of musical intent vs 

information processing. There are no magical`` 
solutions, alchemy isn't the answer. 
If we wanted to sound trendy we . 
would call our approach "holistic". e - 

The new AO T-5 and AO T-7 z,.^ ?. 
moving coil cartridges have a 

musical balance we are very proud of - 
a combination of superior tracking, smooth, 
clean, fast, neutral sound, highdynamic g 
contrast and a minimum of tone arm sensitiv- 
ity.AudioQuest has earned its strongre u-, P° 
tation in the quality cartridge market 

eiud I OCUG'SC 
AudioQuest brings your system to Ilfel 

OR 
must 

The 

carefullyand 

a 

;"= 
" - ¡ 

' .; .1.;,..f - 

. ' 
y 

MAGIC. 
be made 

best audio 
being c r 

n ' diogUes[ 
rau 

_ o; 
= ' 

? -.- 

pI,Ip 

C I 
1.75grams. C 
grams 
including 

output 

412 

with its high 
made most 
T-7 are available 

LÍ` 
i S - 

i 1, y. ill 
. 

¡#`' r,` 
and 

mounting 
AO M-1 induced 

MC 

N. Coast Highway, 

output 
prepreamps 

in 
your 

r; ! 
`" 

The 7-5, 
sells for 

magnet 
at $145 

moving 
and 

3 output 
equipment. 

F 
v= 

when 
The 

veloped 
cartridges 
with its 

S295. The 
plate, 

cartridge 
also set 

48-360. 

.. 1/1 

coils. Almost single-handedly, AO has 

transformers obsolete. The AO T-5 and 
levels so you can choose the best one for 

The T -5H and T -7H have an output 
of 2.2mV for all normal phono in - 

puts.The T -5M and T -7M are I,ImV 
and are perfect for "high gain" 

preamps (which includes almost all 
current tube units). The T -5L and 

7-7L are .22mVtube and should be used 
a top quality MC input is available. 

AO T-5 and T-7 use a specially de - 
tapered titanium cantilever. Both 

have a compliance of 12 and track at 
solid brass mountingplate, weighs 8.8 9 
T-7 has a solid sapphire support system 

weighs 6.9 grams and sells for 5495. The 

at S95 and the AO MC -3 high 
value standards that can't be matched. 

Laguna Beach, California 92651 714/720-1995 

i 

i 

1 
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MULTI COMPONENTS 

i 

1 

AUDIO HOUSE-FLINT MICHIGAN: ROGERS, SOTA, 
CONRAD JOHNSON, ROBERTSON, NEC VIDEO, ON- 
KYO, REVOX, AUDIO PRO, SPECTRUM. SOUTHER, 
GRADO, BELLES, GONZA Speaker wire 12 gauge 100f1. 
$49. 4304 Brayan, Swartz Creek Michigan, 313-655-8639 
by appointment. 

AUDIO RESEARCH SP -6B Ad #3793 D -120A: Tympani I- 
D; Thorens TD -126 w,Ruby; Mararitz 110: BOO. 1100 Salis- 
bury II, Lincoln NE 68505. 

AUDIRE OTEZ 250 $1,595; Yamaha PX-3 $395.00; VAN 
ALSTINE Super Pas (new rebuilt) $200.00. 512-695-9763. 

B&W 801F SPEAKERS, TEAC PD11 CD PLAYER. 215- 
567-4626. 

CONRAD-JOHNSON PREMIERE ONE AMPLIFIER- 
$2,350; Premiere Two Preamp-$700; Infinity RS -1 
Speakers-$2,900. (308) 237-7993 

DEEP SIX SYSTEM 
(ABOUT $6000) 

Turntable: Linn Sondek LP -12 
Cartridge: Talisman S 
Tonearm: Linn Ittok LV-I1 
Tuner: Adcom GFT-1A 
Preamp: Threshold FET 2 Series 11 

Amplifier: Threshold S-150 Series 1I 
Speakers: Linn SARA 

SOUND BY SINGER 
165 E. 33rd Street 

New York, NY 10016 
(212) 683-0925 AD 

ESOTERIC SOUND -STONY BROOK, LI NY invites you to 
hear this superb, musically accurate system, unsurpassed 
In fidelity, craftsmanship and aesthetics! The Hartley Refer- 
ence Speaker with the famous 24" bass driver, Counter- 
point Electronics- SA -2, SA -4, SA -5, Michell GyroDec, 
Zeta, Goldbug Brier. Spectacular dynamics, outstanding 
definition, lightning fast transients, awesome bass and 
breathtaking realism are the hallmarks of this system. Also 
available: Hartley raw drivers, SPL-1 and "H -series, Eido- 
Ion Research, Amber Electronics. Call (516) 689-7444 for 
an appointment. 

HARMAN KARDON, NAKAMICHI, TANDBERG, CROWN, 
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO - 
VOICE AND OTHER QUALITY COMPONENTS. BEST 
PRICES -PROFESSIONAL CONSULTATION. ALL PROD- 
UCTS COVERED BY USA MANUFACTURER'S WAR- 
RANTY. AMERISOUND SALES, INC.; P.O. BOX 24009; 
JACKSONVILLE, FL. 32241. EAST: (904) 262-4000; 
WEST: (818) 840-0878. 

HCM AUDIO 1-916-345-1341 "VALUE LIVES" AUDIO - 
QUEST * B & W * GRACE * GRADO * HAFLER * 
LIVEWIRE * MONSTER CABLE * NITTY GRITTY * 
PREMIER * PYRAMID * SOTA * STAX * TALISMAN 
* THORENS * SUMIKO * AND MUCH MORE ALL AT 
REASONABLE PRICES! FREE NEWSLETTER & EX- 
PERT ADVICE. HCM AUDIO, 1600BB MANGROVE, CHI- 
CO, CA 95926 

KIMBER KABLE 
HIGH PERFORMANCE 

SPEAKER WIRE 

Strong in the West, headin' East. 

ASK YOUR DEALER 
Manufactured by; 

RKB Industrial. Inc. 
2058 Harrison Blvd. 
Ogden, Utah 84401 
(801) 621-5530 

Home Of High End Values 
Audioquest Harmon Kardon Rauna 

Conrad Johnson Mirage Futterman 
Souther Jensen Video Koetsu 
Pro Ac Spica Electrocompaniet 

Vandersteen Belles Amber 
Infinity RS I Perreaux B8. K 

Sumiko Systemdek Meridian 
VPI Monster Cable JSE 

AR NYAL Moscode Shinon 
Telatc 8 Sheffield Records 8 CD's 

Leasing Trade Ins Service Free Shipping 

úiióN 16171863-5221 
40 Mass. Ave., Lexington, MA 02173 
CALL OR WRITE FOR FREE CATALOGUE 

MULTI COMPONENTS 
INFINITY RS -1 LATEST, immaculate $3575.00. PER- 
REAUX SM-2 latest $899.00. PERREAUX 11508 latest 
$799.00. PERREAUX 2150B latest $1075.00. TANNOY 
Dreadnaught. Large high SPL speaker system. Two 15" 
subwoofers, one 15' coaxial per enclosure. TANNOY's 
largest system. Over $14,000.00 invested, sell $5590.00 or 
trade. UREI 813A studio monitors $2199.00. Galen Carol, 
P.O. Box 17562, San Antonio, Texas 78217. 512-494- 
3551. 

MANHATTAN SALON opening soon near Lincoln Center 
In a high floor residential studio. Audition quality compo- 
nents (Esoterics too) in a REAL environment. Free parking 
and shipping. Send SASE with current system and inter- 
ests to P.O. Box 311, NYC 10023. 

MINT: MAGNEPAN MG3'S; Levinson 9 amp; Levinson 10 
preamp; Oracle Alexandria (Magnepan Arm-Dynavector 
Ruby): Sony Beta Hi Fi; Professor must sell. (414) 271- 
8303. 

BEnfETT 
141.7 founo 

CORPORATIOn 

The first wholly new 
technology in 

93 

loudspeaker systems 
in fifty years. 

P.O. BOX 565 1M 

RESEDA, CA 91335 , 
(81813451608 . 

MULTI COMPONENTS 

LUCKY 16 SYSTEM 
(ABOUT $1650) 

Turntable: Rega Planar 2 
Cedric/le: Adcom HC/E 11 

Receiver: NAD 7155 
Speakers: Snell Type J II 
SOUND BY SINGER 

165 E. 33rd Street 
New York, NY 10016 

(212) 683-0925 

THORENS REFERENCE! Senal No. 55 with SME 3009 
series Ill. TSD 15 professional pick-up at EMT 9" -arm; 
$25,000, Revox A700 V2 -track with 8 new tapes (Maxell 
UDXL 35.180B); $2200. All prices basis of negotiation. W. 
Wanzke, Zugspitzstrabe 1, 8081 Althegnenberg West -Ger- 
many. 

State of the art in the heart of the city, 

rr 
%., 

YTPD 
601 5th Ave.. New York. N.Y. 1C2117 2'2-319-6200 

CITATION ORACLE FUTTERMAN DUN TEr H VS? LABS WIN LABS 
CLASSE AUDIO SOUND LABS ENERGY N.I AUDIO LABS *JENSEN VIDEO KYOCERA 
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THE PEOPLE TO LISTEN TO: 
knowledge, individual attention plus the names 
you want most in audio/video. 
ACOUSTATACOUSTIC ELECTRONICSAUDIO RESEARCHB80DENON 
Boston AcousticsADSCOUNTERPOINTCARVER DUNTECHHAFLER 
Discrete TechnologyKYOCERAJENSEN VIDEOPS AUDIO Alphason 

KoetsuDahlquistGRADOLINN SONDEKPROACSONOGRAPHE 
REGA NAD SignetTHIEL Naim KoetsuGrace 

AUTHORIZED DEALER 

wÁ 
AUDIO/VIDEO 

2011744.0600 
upper montciair,n.i. 
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DALLAS 
AR Nitty Gritty 

Acoustat Onkyo 

Audible Illusions PS Audio 

Audio Source ProA& 

Audioquest Randall Research 

Belles Reference Recordings 

O Walker Robertson 

Conrad -Johnson Sheffield 

Electr0c0mpanlet SOTA 

Grace Sonographe 

Crado Souther 

Harman-Karclon Spica 

Kimber Kable Sumiko Products 

Lne Wire Talisman 

Magneban Thiel 

MAS Threshold 

Monster Cable VPI 

Omni Sound 
4833 Keller Springs Rd. 

Dallas, Texas 75248 
(2141 931-6664 

YOU NEED BOTH! 
For Revealing Reviews, Candid Listening 
Evaluations (With Head -to -Head Compari- 
sons of Competing Models( AND Leading - 
Edge Lab Tests are Absolutely Needed. Like 
no other, we give you this balance. Plus 

reviews of the best from Conrad -Johnson, Mark 
Levinson. Dynavector, Quad, Yamaha, Citation, 
Sony Esprit, Krell. Celestion, Tandberg, Infinity, 
Hailer, KEF, B8W and many others. Each quar- 
terly 170 page issue (no Ads( reviews 10-15 
Components and has 80+ recording reviews 
written by musicians and other music profes- 
sionals. Extensive photographs and graphs. Join 
us today) 

High/Performance Review 
PO Box 2989, Stanford CA 94305 USA 
o Yes, start me with Vol. 3, 4 issues $26.00 check 

or MastercardNlSA enclosed 
I want Volumes 2 + 3, 8 issues $50.00 enclosed 
(reduced price offer) 

o I want your best rate, Vols. 1 +2 3, 12 issues 
$72 (reduced price) 

Overseas 8 Canadian Subscribers: Check in US Funds 
Net on US Bank or International Postal Money Order. Add 
$4.00 per volume for non -US surface marl delivery. 

n Mastercard fl VISA 

Account No. 

Expiration Date 

Signature 
Signature Required for Credit Card Purchase 

Name 

Street 

City 

State Zip 
For Questions: Telephone (408) 446-3131. M -F 10-4 
(Pacific Time) 

MULTI COMPONENTS 

MORE WITH 
FOUR SYSTEM 

(UNDER 54300) 

Turntable: Linn Sondek Lp-12 
Tonearm: Linn Basik LV-X 
Cartridge: Audioquest 404 
Tuner: Adcom GFT1-A 
Preamp: Counterpoint SA -7 
Amplifier: Robertson 4010 
Speakers: Fuselier 3.3 

SOUND BY SINGER 
165 E. 33rd Street 

New York, NY 10016 
(212) 683-0925 AD 

TRADE-INS WELCOME 
Nakamichi, Conrad Johnson, Gold Aero tubes, Acoustat, 
Grado Signature, Carver, harman/kardon, Sonagraphe, 
VSP mosfet, VPI turntable and lots more! Carver PM 1.5 
pro amp has 450 watts/ch! Used specials M&K Rabco 
mint, $400; Macintosh MR -78 mint, 5699. THRESHOLD 
AUDIO 409 S. 22nd St., Heath, Ohio 43056, 614-522-3520 

21ST CENTURY AUDIO LTD For all of your high end 
audio needs at reasonable prices. Top brands such as 
Argent, Belles, C -J, DCM, Eagle. Grado, Pentagram, Per- 
reaux, Pyramid, SOTA, Spica, Stay, VPI and much more. 
Plus Computer and video items too many to mention. Call 
or write to 5041 -Rising Sun Ave. Phila., Pa. 19120. (215) 
324-4457. MC, VISA. Diners Club, 8 Carte Blanche wel- 
comed. 

COMPACT DISCS 
Let All your compact 15;scs 
From ONE Source At LOW 

DISCOUNT PRICES 
All Labels Available 

Send 12 00 for 58 page catalogue 
with over 900 titles 8 growing 

OMNI OiSTRIBUTORS 
Mail to 
869 S. Lynnhaven Rd., Va. Beach, VA 23452 

Ot 

Zc 

MULTI COMPONENTS 

START WITH 
SEPARATES 

SYSTEM 1 
(UNDER 52700) 

Turntable: Rega Planar 3 
Cartridge: Adcom XC/LT II 
Preamp: Adcom GFP-1A 
Tuner: Adcom GFT1-A 
Amplifier: Adcom GFA-2 
Speakers: Snell Type E II 

SOUND BY SINGER 
165 E. 33rd Street 

New York, NY 10016 
(212) 683-0925 

AMPS/PREAMPS' 

AD 

A HIGH END PREAMP for $495? The Counterpoint SA -7 
is the audiophiles' choice. Hear it at Musical Images In 

Fresno. (209) 226-1770. AD 

AMPLIFIERS-Electron Kinetics Eagle 7A (#44), mint 
52,200; ARC D-75, near mint, 5500, (214) 573-4678 or 
(214) 783-0661 after 6 p.m. CST. 

A REAL AMPLIFIER 
If we were to look at what's going on today in the audio 

world, we would immediately have to recognize the fact 
that no amplifier, advertised today, is truly just that, an 
amplifier. By this we mean a device which does only one 
thing, and that is, amplify the music signal FAITHFULLY!. 
By today's accepted standards, an amplifier has become 
something, that has very distinct characteristics, which 
come along with the amplification, thus altering the sound. 
In fact, today, that's become EXPECTED of an amplifier. 

Well, ACOUSTIC ELECTRONICS has on the market 
today, a device, which we call a AMPLIFIED IMAGE RE- 
PRODUCER, which is a REAL AMPLIFIER. 

The AR 2.2, as confirmed by today's leading audio ex- 
perts and reviewers, is truly a Real Amplifier in the sense 
that you FINALLY hear only the music, amplified as it was 
intended at the moment of recording. No misleading quali- 
ties of its own, no anomalities which confuse, compress, 
rearrange or otherwise INTERFERE with the job at hand; 
amplification of music signal! Impossible you say!!! Well, 
find an authorized dealer and listen, for the first time,to the 
MUSIC. It'll be a new experience for you, a true awakening 
to what's being done In audio TODAY) (linear amplifica- 
tion). And dealers, who are currently selling the usual high - 
end "break throughs", are invited to discover one that's 
REAL. All inquiries welcome: Acoustic Electronics, P.O. 
Box 13, Highlands, NJ 07732. 

TWO DYNACO 416 AMPLIFIERS and C-100 Capacitance 
units, 5450 each. (308) 234-3946. 

MICRO SEIKI TURNTABLES - 
SIMPLY, THE BEST BELT DRIVE TURNTABLE SYSTEMS AVAILABLE 

r 

"7-11.Á . 

Illustrated. The MICRO SEIKI RX-1500VG. shown here mounted with two tonearms (four are 
possible). Platter: 20 lbs. bronze platter. Record hold-down. light force vacuum system. Frame: 
massive 36 lbs. non -resonant metal alloy. Motor: completely separated belt -drive DC servo motor. 
Inertia moment: 3,000 lbs/Cm2. U.S. list prce $1,495 (without tonearml. 

FOR COLOR enoeURL WRITE. 

MICRO SEIKI AMERICA, P.O. BOX 69A97, LOS ANGELES, CA 90069 
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AMPS/PREAMPS 

ATTENTION HAFLER OWNERS 
The Musical Concepts M-110SN modification will elevate 
your Haller DH -110 to reference quality. Yes, your M- 
110SN will compete with the best! Consider the cost! M- 
110SN kit $155, Installed $230. Musical Concepts, 1060 
Fifth Plaza, Florissant, MO. 63031, 314-831-1822 

AUDIO PERFECTION IN MINNEAPOLIS presents Coun- 
terpoint. Hear what music sounds like without Solid State 
devices. (612) 866-0083. AD 

AUDIO RESEARCH D -160-D REVISED amplifier. Immac- 
ulate condition. $1,995, Jerry (313) 353-4148. 

AUDIO RESEARCH SP -6E, lust checked and factory 
packed, three year factory warranty: $1095. The best ver- 
sion of this classic preamp. ABSOLUTE AUDIO 714/547- 
4497 

BEST DEALS, EXPERT HELP! Conrad Johnson, Classe', 
Counterpoint, Robertson, PS. Audio, Audire, SUMO, NAD, 
SOTA, VPI, AR, Thorens, Spica, Fuselier, Vandersteen, 
Fried, Dahlqulst, Etc. Crosby's Hobbs, N.M. 88240 (505) 
393-3923. 

BIG TEN SYSTEM 

Turntable: 

Tonearm: 

Cartridge: 

Tuner: 

Preamp: 

(UNDER $10,000) 

Linn Sondek Lp-12 
Syrinx PU -3 
Kiseiki Blue 
Adcom GFT-1A 
Krell PAM 1-A 

Amp: Krell KSA-100 
Speakers: Apogee Scintilla's 

SOUND BY SINGER 
165 E. 33rd Street 

New York, NY 10016 
(212) 683-0925 

BRB SYSTEMS-delivers performance without the hype 
and high prices! Model 200 Power Amps 100w/ch $395. 
Model 120's 60w/ch $250. Full 3 year warranty, 30 day 
return policy, COD, checks or M.O.; P.O. Box 391202, Mt. 
View, CA. 94039. 

DB SYSTEMS OFFERS PRECISION ELECTRONICS 
AND AUDIOPHILE ACCESSORIES. Five year warranty. 
Write for our complete product list. DB SYSTEMS, Main 
Street, Rindge, NH 03461 (603) 899-5121. 

ELECTROCOMPANIET PREAMPLIWIRE II and ampllwlre 
II-$2100 (3 months old w/original packing), call 303/850- 
3501 (day) or 30 38690-1 206 (night). 

FM ACOUSTICS' 240 PREAMPLIFIER: Should one spend 
$3995 on a preamp? Fine music knows no price. Audio 
Connection 201-239-1799. AD 

AMPS/PREAMPS 
HAFLER IN THE SOUTH! 

In stock, the superb Haller pre -amps, amplifiers, tuner and 
equalizer. Immediate, FREE shipping. Also Adcom, Audire, 
Conrad -Johnson, Fried, Klipsch, Mirage, Nakamichi, PS, 
Proton, SAE, Talisman, Thorens, Vandersteen, digital 
discs and players. READ BROTHERS STEREO, 593 King 
Street, Charleston, South Carolina 29403. (803) 723-7276. 

AD 

HARMAN KARDON, NAKAMICHI, TANDBERG, CROWN, 
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO - 
VOICE AND OTHER QUALITY COMPONENTS. BEST 
PRICES -PROFESSIONAL CONSULTATION. ALL PROD- 
UCTS COVERED BY USA MANUFACTURER'S WAR- 
RANTY. AMERISOUND SALES, INC.; P.O. BOX 24009; 
JACKSONVILLE, FL. 32241. EAST: (904) 262-4000; 
WEST: (818) 840-0878. 

MARK 9 POWER AMPLIFIERS, 250 watt amp using six 
6550A outputs tubes and a regulated power supply. 
$795.00 kit - $975.00 wired. Write for brochure. AUDIO 
CLASSICS/ATLANTA, PO BOX 690, ROSWELL GA 
30077. 

MCINTOSH AUDIO EQUIPMENT-All types-tubes 8 

transistor-electronics 8 speakers-bought-sold-trad- 
ed. S.D.R. P.O. Box 176, Walton, NY 13856. 607-865- 
7200. 

SSS MONEY BACK GUARANTEE SSS You must 
agree that the $200 Phoenix P-10-MMA or P -10 -MCA 
(for moving colt) sounds better that your present phono 
Preamp or return within 30 days for lull refund. M/C, 
Visa, & C.O.D. call (203) 643-4484. Free shipping in 
U.S. PHOENIX SYSTEMS INC-A, Manchester, CT 
06040. 

MUSICAL CONCEPTS MODIFICATIONS are simply the 
most cost effective way to esoteric sound. Our modular kit 
concept allows you to upgrade in a logical sequence. Our 
Haller modifications are satisfying the fussiest audiophiles! 
Send for full line brochure. Musical Concepts, 1060 Fifth 
Plaza, Florissant, MO. 63031, 314-831-1822 

The Revelation Basic® 

4 
u pE rphoñ 

1840 W. 11TH EUGENE, OR 97402 
Phone: (503) 345-4226 

AVAILABLE FACTORY DVRECT! 
Immediate Delivery 

eas $399.00 ns. 

MUSIC TO YOUR EARS 
PRE MPS 

SPEAK 
TURNTABLECARTRIDGE 

CASSETTE DECK 

VIDEO 

Audio Research Sony Esprit SAE - X 

Infinity RS -1B B&W 808 
Oracle Adelphi Micro-Seiki BL -111 
Black Koetsu Accuphase AC -2 Alpha 2 

Tandberg TCD-3014 Nakamichi Dragon 
Tandberg TPT-3001A 
Mitsubishi Monitors K loss Novabeam 

Avenue 

10 
425 Park Avenue South at 29th Street New York, N.Y. 10016 212 685-8101/3102 

For accuracy, quality and reliability, we carry and demonstrate: 
AUDIO RESEARCH SONY ESPRIT SONY ES SERIES MC INTOSH 

NAKAMICHISAE-X BLACK KOETSU ACCUPHASE AC2 .ORACLE 
B&W QUAD MERIDIAN ESB BANG & OLUFSEN TANDBERG 

KIRKSAETER SHAHINIAN ACOUSTICS PIONEER LASER -VISION DENON 
INFINITY MITSUBISHI LUXMAN SIGNET KLOSS NOVABEAM 

ADS PROTON MONSTER CABLE 

EXTRAORDINARY 
PRODUCTS 
Triplanar Tonearm, Phoenix 

Preamplifier, 
SOTA &Oracle Power 

Tonearm 

Supplies, Tiptoes, 
MacMod Tonearm 

Termination 
Box, MacMod 

& Interconnect 
Cables, 

Regulated adpUlMacMod 
Crossover, 

MMobwoofer. 

EXCEPT 
IONA 

MODIFICATI k, Premier 

OUAD 405 amplifiers. 

MMT, Mission 
774, Technics EPa 

-100 

& SME tonearms, Belles & Rogers 
ti 

preampiifiers, 
QUAD 63 

LS315A speakers. from 

Request a complete catalog 
Highway 

The Mod Squad, 542 Coast H 9 

101, Leucadia, CA 92024 

(619) 436-7666 

LEGENDS 
ARE MEANT 

TO BE 
HEARD 

u 

For more than a decade, Rogers 
has combined a classic approach to 
loudspeaker design with the latest 
advances in technology. 

To actually hear what has been 
accomplished, take the time for a 
serious demonstration. Legends are 
meant to be heard. 

For the name of your nearest 
authorized dealer please write: 

Rogers 
BRITISH i9 HIGH-FIDELITY 

U.S.A. CANADA 
Naiad Products Inc Naiad Products Inc 
Box 1250 Falls Sta. Box 1840 
Niagara Falls, N.V. Brantford, Ont. 
14303-0260 N3T 5W4 
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For More Inlormallon Contact: 
Anglo-American Audio. PO Boo 653. Buffalo. NY 14240 USA 

MC 
VISA 
AMEX 

AMPS/PREAMPS 
MUSICAL CONCEPTS NEW PRODUCTS: LC -200, a pair 
of 26,000mfd/75V capacitors the same size as those in the 
Haller DH -200/220 (also for Dynaco ST -150 and ST -400V 
410). LC -500, as above but 38,000m1d/TOOV (Haller DH - 
500). A new technology makes these possible! TP-200 (7 
amp toroid transformer), replaces 4 amp OH -200,220 
transformer. LIPS, outstanding low impedance regulation 
circuit board for Haller preamps. MC -1 dual mono pream- 
plifier board replacement for Hailer DH -101, others. Write 
for our brochure and review packet. Musical Concepts, 
1060 Fifth Plaza, Florissant, MO. 63031. 314-831-1822. 

TALISMAN CARTRIDGES AND PREMIER MMT TONE - 
ARMS: Sonic sorcery for audiophiles. Audio Nexus, NJ, 
(201) 464-8238,(201)730-2409. 

THRESHOLD AMPLIFIERS-STASIS 2 & 3. Stasis 2, 200 
watts per channel, $1,400. Stasis 3, 100 watts per channel, 
$800. Both in mint condition. Call Brian at (616) 241-2333. 

VANDERSTEEN AUDIO IN NEW JERSEY exclusively at 
Audio Connection: models 1B, 2C and 4. Please call 201- 
239-1799 for appointment 

RECEIVERS 

HARMAN KARDON, NAKAMICHI, TANDBERG, CROWN, 
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO 
VOICE AND OTHER QUALITY COMPONENTS. BEST 
PRICES -PROFESSIONAL CONSULTATION. ALL PROD- 
UCTS COVERED BY USA MANUFACTURER'S WAR- 
RANTY. AMERISOUND SALES, INC.; P.O. BOX 24009: 
JACKSONVILLE, FL. 32241. EAST: (904) 262-4000: 
WEST: (818) 840-0878. 

TUNERS 

HARMAN KARDON, NAKAMICHI, TANDBERG, CROWN, 
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO - 
VOICE AND OTHER QUALITY COMPONENTS. BEST 
PRICES -PROFESSIONAL CONSULTATION. ALL PROD- 
UCTS COVERED BY USA MANUFACTURER'S WAR- 
RANTY. AMERISOUND SALES, INC.; P.O. BOX 24009; 
JACKSONVILLE, FL. 32241. EAST: (904) 262-4000' 
WEST: (818) 840-0878. 

MCINTOSH MR -80 TUNER WITH CABINET. $1500 or 
best offer. Andy (505) 6671330/6629111/6626767. 

TAPE RECORDERS 

TANDBERG 3004 CASSETTE DECK with rosewood side 
panels, remote control, gold -ens cables. $1000. Andy (505) 
6671330 6629111/6626767. 

NAKAMICHI 700 MARK III 3 -head cassette, only used one 
month. Absolutely mint with box, manuals + remote con- 
trol, extension. List $1250, asking $850. (619) 729-8333. 

TAPE RECORDERS 

HARMAN/KARDON, NAKAMICHI, TANDBERG, CROWN, 
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO - 
VOICE AND OTHER QUALITY COMPONENTS. BEST 
PRICES -PROFESSIONAL CONSULTATION. ALL PROD- 
UCTS COVERED BY USA MANUFACTURER'S WAR- 
RANTY. AMERISOUND SALES, INC.; P.O. BOX 24009; 
JACKSONVILLE, FL. 32241. EAST: (904) 262-4000; 
WEST: (818) 840-0878. 

CARTRIDGES/TONEARMS 

AMERICAS ONLY HAND BUILT ESOTERIC PHONO 
CARTRIDGE-The product of seven years of exhaus- 
tive research is the PROMETHEAN GREEN-the 
most accurate pick-up available for under $400! No 
gimmicks, no tricks, just solid engineering for the most 
cost-effective listening possible! 3.5mv output, 5 
grams weight. $175. The Audio Advisor Inc., Box 
6202, Grand Rapids Mi 49506. 616-451-3868 VISA/ 
MGAMEX. 

DIAMOND NEEDLES and STEREO CARTRIDGES a 
DISCOUNT PRICES for SHURE, PICKERING, STANTON, 
EMPIRE, GRADO, AUDIO TECHNICA, ORTOFON, MI 
CRO-ACOUSTICS, SONUS, ADC and LAST, send 
S. A S.E free catalog. LYLE CARTRIDGES, Dept. A., Box 
69, Brooklyn, NY 11218. For fast COD service Toll Free 
800-221-0906. N.Y. State (718) 871-3303. 9AM - 8PM 
except Sunday. VISAMIC AD 

GOLDMUND STUDIETTO W/LURNE arm & Decca VDHuI 
cartridge: a standard by which to Judge all others! Audio 
Connection in NJ 201-239-1799. AD 

TUBE EQUIPMENT 

ATTENTION WANTED: MCINTOSH, MARANTZ, ARC, 
DYNACO, QUAD, LEAK, WESTERN ELECTRIC, LEVIN- 
SON, TANNOY, THORENS, JBL, AMPLIFIERS, SPEAK- 
ERS, ETC. 713-728-4343, MAURY CORE. 

COUNTERPOINT: A NAME YOU SHOULD KNOW. Expe- 
rience the finest tube prepreamplifiers, preamplifiers, pow- 
er amplifiers at AUDIO NEXUS, New Jersey's highend 
Mecca. (201) 464-8238, (201) 730-2409. 

DYNACO OWNERS: 60,000-Ib buyout of Dyna's re- 
maining inventory! Tubes, transistors, circuit boards, 
sheet metal, manuals ... more. FREE BARGAIN 
CATALOG. SCC, Box 551(AM), Dublin, OH 43017. 
(614) 889-2117. VISA/MC/COD. 

GENELEX GOLD LION POWER TUBES 
KT88-568 MATCHED PAIR 
KT77-$58 MATCHED PAIR 
KT66-$56 MATCHED PAIR 

INDIA REFERENCE TUBES- 
ECC83-$12 ECC82 or 81-$8 

SOUND GOODS -2627 SOUTH BASCOM, 
CAMPBELL. CA 95008 

408-559.1920 AD 

GUARANTEED SAVINGS 
"Why Settle For Less When You Can Own The ;Best" 

Professional Advice FREE Delivery & Set Up 
Relaxed "NO RUSH"Showroom Financing Available 
Trade-ins Accepted Custom Installation & Repairs 
FEATURING OVER 60 BRANDS INCLUDING: 

ADS Advent Aiwa AKG Alpine Amber AR Audio Control Audio Source Blaupunkt 
Bose Celestion Concord DBX Denon Dual Dynavector Energy Loudspeaker Grace 
Grado Harman/Kardon JBL Kyocera Mitsubishi Onkyo Ortofon Pyramid Robertson 

Audio Scott Sherwood Signet SoundCraftsmen Sony Sound Dynamics Systemdek 
Tandberg Thorens Warfedale/Diamond C.J. Walker And More... 

CAR STEREO 
ADS Alpine Alphasonik Altec Blaupunkt Clarion/Audia Concord JVC AFS/KRIKET 
Phill¡ps . Sherwood Sony Ungobox And More... 

Call or Write Harold Mingo, Proprietor 

performance audiolvideo 
365 South Bayview Ave. (Corner Atlantic Ave.) Freeport. Long Island. New York 11520 

Tel. 516) 378-4389 Retail 
Mailorder 
Export 

Just 35 min. from Manhattan by car or railroad. 
Showroom Hours: Mon. -Fri. 12 noon to 7 p.m. Sat. 11 a.m. to 6 p.m. 

( 
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TUBE EQUIPMENT 

MCINTOSH AUDIO EQUIPMENT-All types-tubes & 

transistor-electronics & speakers-bought-sold-trad- 
ed. S.D.R. P.O. Box 176, Walton, NY 13856. 607-865- 
7200. 

MCINTOSH SOLID STATE-bought, sold, and traded. 1- 
313-229-5191 aft. 7 EST 

QUICKSILVER TUBE AMPLIFIERS-sound and val- 
ue without compare. Audio Connection 201-239-1799. 

AD 

TUBE SPECIALS! Premium quality Tungsgram 
12AX7, $2.99 each; Amperex (British) EL34/6CA7 (tall 
slender style), $19.95/matched pair. Complete kits: 
Dyna Mk4 40W mono power amp, $199.00; Dyna 
PAS -3X stereo preamp, $149.00. FREE BARGAIN 
CATALOG. SCC, Box 551(AM), Dublin, OH 43017. 
(614) 889-2117. VISA/MC/COD. 

WHOEVER SAID THAT TUBE ELECTRONICS had to be 
ugly or unreliable hasn't seen Counterpoint! The Audio 
Doctor, Buffalo, MO. (417) 345-7245 AD 

PARTS/ACCESSORIES 

DBP-SC SOUTHER CLEVER CLAMP, Ultra -light, clear 
poly -carbonate record clamp. One piece design, simple to 
use. $10.00 plus $2.50 handling. DB SYSTEMS, Main St, 
Rindge, NH 03461 (603) 899-5121. 

ELECTRONIC CROSSOVERS: 6, 12, 18dB/octave. Kits 
from $106.50. Transient -Perfect Crossover, $175. Free 
folder. ACE AUDIO CO., 532 -5th SL, E. Northport, NY 
11731-2399. (516) 757-8990. 

ESOTEK SWX-12DB MULTIPLE BI -AMP X -OVER: Out- 
puts for up to four bi-amp/sub-woofer systems. 12DB OCT 
design, six x -over freq. available, $119.00. Info write: ESO- 
TEK Inc. 1412 SW 102nd #175A Seattle, WA 98146. 

FRUSTRATED? 
PAS stocks over 100 values of polystyrene and poly- 
propylene audio -grade capacitors, OFHC/TEFLON 
wire, ALPS, gold-plated RCA connectors, silver solder 
and more for the serious builder. All items are prime 
new stock. 

PRECISION AUDIO SUPPLY 
P.O. BOX 96 

MC DOWNEY. CA 90241 VISA 

LOW DCR AIR CORE INDUCTORS ARE OUR ONLY 
PRODUCT! Wide selection of coils wound with twelve and 
sixteen gauge wire! Custom orders welcome! Lowest 
prices! Rush C.O.D. orders accommodated! Free Informa- 
tion! Wilsonics, 2111-M 30th street. Suite 1138, Boulder, 
Colorado 80301. (303) 530-1067 evenings 

SUBSONIC FILTERS, 18 or 24d&octave (from $98.50) 
remove unwanted noise/thumps from passband. Free flyer 
w/reviews. ACE AUDIO CO., #532 -5th St., East Northport, 
NY 11731-2399. (516) 757-8990. 

DIAL Q FOR AUDIO! 
COMPETITIVE. LOW PIKES ON NEW AUDIO 6 VIDEO PRODUCTS 
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THE FINEST SELECTION OF NEW/USED EQUIPMENT IN AMERKA 

95 VASSAR ST. 

CAMBRIDGE, MA 
02139 

MON FRI t0-7 
SATURDAY 105 

FOR 
THE 

UN COMMON MAN 
This is the only loudspeaker available at under $600 
that has: true acoustical alignment of its drivers, phase 
coherent crossover, open air tweeter mount, imported 
polypropylene drivers, Wonder Caps, Livewire BC -1, 
and gold plated, 5 -way binding posts. The result is 
MUSIC at a price the common man can afford. Write for 
literature and the location of the dealer nearest you. 
4650 ARROW HWY #F4, MONTCLAIR, CA 91763 714/624-4020 

PARTS/ACCESSORIES 

GOLD LION, "INDIA", TELEFUNKEN TUBES. Cramolin, 
Furman Sound, Hartley, Klmber Kable, LAST, Precision 
Fidelity, Sheffield, SONEX, VPI. VECTOR ELECTRON- 
ICS, 2030 NW Marshall #104, Portland, OR 97209. 503- 
227-5641. VISA MASTERCARD, AMERICAN EXPRESS. 

Noted audio critic Peter Moncrieff says 

"IF YOU'VE EVER HAD A YEARNING TO MAKE 
YOUR SYSTEM MORE DYNAMIC, THIS IS THE COMPO- 
NENT TO DO IT WITH." 

"So free of unwanted side effects, it is virtually impossi- 
ble to misadjust it. It also lowers the noise on analog discs. 
The RG SIGNATURE ONE ... by far the best device that's 
ever come along for restoring the pure sound of music's 
true dynamics." 

For a complete copy of this review (PAR #33) and more 
information contact RG DYNAMICS, 4448 W. Howard St., 
Skokie, IL 60076,312-673-7003. 

GREENFIELD EQUIPMENT 
Audio systems dedicated to the presentation of the art form 

THE MUSIC. 
ACCUPHASE ADCOM ARISTON AUDIO INTER- 
FACE BEVERIDGE BERNING CLASSE'AUDIO 
COUNTERPOINT DISTECH DYNAVECTOR EAR 
ELECTROCOMPANIET ELECTRON KINETICS ENTEC 

GRACE GRADO HAFLER ITC JSE KISEKI 
KIMBER KABLE KLYNE KOETSU NEC 

ORSONIC PRECISION FIDELITY PROFILES REGA 
SPECTRUM SIDEREAL AKUSTIC SOUTHER 
SPICA STAX SUPEX THORENS TRIAD VPI 

VSP LABS VAN DEN HUL 

Auditions by appointment Shipping and export Iac,ld,es 

7805 Greenfield Street River Forest. Illinois 60305 

312/771.4660 

THE NEW GOLD STANDARD 

If 

When VSP Labs released oar now -classic Trans Mos 
amplifier, it received excel ern reviews from the audio 
experts at Sensible Sound, Stereophile, and Stereo 
Review. Now, we are pleated to in:roduce an enhanced 
performance version - the new Gold Edition Trans Mos. 
Featuring more power (200 watts/c,anne ) and a naturally 
smooth musical sound, the Gold Edition breathes life into 
even the most complex prcg-am material. 
For complete specifications and reviews of our Trans Mos, 
Gold Edition Trans Mos, and the Straightwire Preamplifier, 
plus the locatio, of the dealer nearest you. call (313) 
769-5522.Or write: VSP Labs, _ ] Dept. A6, 670 Airport Blvc., 
Ann Arbor, MI 48104. 

Only the music remains. 
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AUDIO TAPES VIDEO TAPES 

SONY 
MAXELL $5.48 

UCX90 $1.68 7120 

ucxs 90 2.28 7120 H 
6.98GX 

7.98 
LNX 90 .78 1120 HGX GOLD 

solllr 5.48 

SA 9O 
1.88 L500 4,48 
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MAXEll 
L500UHG 6,78 

1 .88 L750UHG 6 7 8 
XL -I1 90 1.18 L830 

x1135-906 618 7120 alter rebate 4.48 
48 

UD 35.90 4.48 1830 UHG 

KODAK 5.98 
AcCeSseher CALL! 7,98 

Video, 
ost 1120 HGX 5.98 

Brands 
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EXCEPTIONAL 
loudspeokers from 

Eu ii- ION ic Au I )IO 
RR1 Box 266 New Egypt, NJ. 08533 201.929.2613 

platead 
SPEAKER STANDS 

Alc 

Plateau speaker stands provide an easy 
and inexpensive way to dramatically 
improve the performance of your audio 
system. Designed to acoustically de - 
couple and position the speaker, Plateau 
provides tighter bass, more focused mid- 
range and precise stereo imaging. For 
more information and the name of your 
nearest Plateau dealer, please write: 
Canada United States 
Naiad Products Inc Naiad Products Inc 
Box 1840 Box 1250 Falls Sta. 
Brantford, Ontario Niagara Falls, N.Y. 
N3T 5W4 14303-0260 

PARTS/ACCESSORIES 

PETERSON PRESENTS EMERALD°' -a new, air - 
dielectric, symmetrical, twinaxial Interconnect and 
Tonearm Cable System of Incomparable transparency 
and musicality. No price increase. Peterson Intercon- 
nects have been setting performance and quality stan- 
dards since 1979, and EMERALD.* continues that 
tradition. See your dealer or contact us for information 
and no -risk trial terms. PETERSON AUDIO, Dept. AM, 
13665 SW Garrett Court, Tigard, OR 97223. (503) 
639-2401. Dealer inquiries invited. 

CD PLAYERS 

COMPACT DIGITAL DISCS AND PLAYERS! 
In stock! Many titles. Fast, FREE shipping. Also: Mitsubishi, 
Klipsch, Nakamichl, more (see our Haller ad.) READ 
BROTHERS STEREO 593 King Street, Charleston, South 
Carolina 29403. (803) 723-7276. AD 

COMPACT DISC PLAYER, TEAL PD -11 8 DISCS. 215- 
567-4626. 

HARMAN KARDON, NAKAMICHI, TANDBERG, CROWN, 
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO - 

VOICE AND OTHER QUALITY COMPONENTS. BEST 
PRICES -PROFESSIONAL CONSULTATION. ALL PROD- 
UCTS COVERED BY USA MANUFACTURER'S WAR- 
RANTY. AMERISOUND SALES, INC.; P.O. BOX 24009; 
JACKSONVILLE, FL. 32241. EAST: (904) 262-4000; 
WEST: (816) 840-0878. 

SONY CDP-101 OWNERS: Perfectionist modification of 

analog section (D -A converter onward with power supplies) 
updates sonic performance many generations! Details 
(514) 842-1693 evenings. 

BLANK TAPE 

OPEN REEL TAPE Mostly Ampex 641 used once, 7 In. 

1800's 50 REELS Unboxed $70 with box $84 Shipping 
Included. (ALSO VIDEO PRODUCTS) R.M.T.C., Box 
1733, San Leandro, Ca. 94577, (415) 895-9992 

TEAC REEL-TO-REEL BLANK CASSETTES. Profession- 
al Look and Quality; Seen in Leading Manufacturer's Cas- 
sette Deck Advertisements. Write: For The Record ... , 

Box 21201-C, Columbus, Ohio 43221. 

PRERECORDED TAPE 

AFFORDABLE PRICES: All ratings, VHS, Beta. Large 
selection of sports, children's and vintage movies. Send 
$5.00 for catalogs! Renault Sound Video, P.O. Box 7098, 
Dept A, Mpls, MN 55407. (612)721-7772. We sell albums 
too! 

ADS 

FAS 

BES 

NAO 

NEC 

DCM 

STAR 

ALPINE 

GRACE 

AMBER 

ADCOM 

SIGNET 

Experience the 
Finest Headphones 
Available 

Visit our Star display kettle 
ing decbet and electrostatic 

"car speakers" ranging In price 

from $100 to $800. 

Call for store hours: 

212961.9888 
No mall orders accepted. 
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PRERECORDED TAPE 

OPERAS 8 CONCERTS LIVE ON TAPE. Cassette/video/ 
reel -reel. Visa-M.C.-Amx. Free catalog: Tardotn, P.O. Box 
210255, San Francisco, Ca. 94121-0255. 

QUADRAPHONIC OPEN REEL TAPES, RECORDS 
(whole collections), select equipment. Michael Robin, 120 
Atlanta Place, Pittsburgh, Pennsylvania, 15228. (412) 341- 
1686. 

COMPACT DISCS 

COMPACT DIGITAL DISCS exclusively -from stock - 
classical, opera, jazz, filar -catalog 51.00, refundable with 
order -Ethel Enterprises, P.O. Box 3301, Dept. A, Falls 
Church, VA 22043 

COMPACT DISCS FOR SALE DIRECTLY BY IMPORT- 
ER/DISTRIBUTOR. FOR INFORMATION AND PRICES 
WRITE TO QUALITON IMPORTS, 39-28 CRESCENT ST., 
LONG ISLAND CITY, N.Y. 11101. DEALER INQUIRIES 
INVITED. 

COMPACT DISCS: Low as $9.99. Single CDs -Warners 
$9.99. ECM Nonesuch $10.99. CBS, RCA, ABM, Verve 
$11.99. London -DG -Philips $12.99. Every label discount- 
ed. Order by artist, title, label. Send MCNisa (include exp. 
date), M.O., Check. Add $2.25 shipping 1st disc, 50c each 
additional. Or send $2.00 for catalogs, and $25.00 of dis- 
count coupons. Classic Diversions, Box 1923, A, Evanston, 
III. 60204 (312)-475-4010 

COMPACT DISCS -MOST TITLES $11.99-$13.99. 
1,200 plus titles In stock. Free catalog plus monthly up- 
dates. Oz Records, 5246A Memorial Drive, Stone Moun- 
tain, GA 30083, (404) 292-5452. 

COMPACT DISCS -2,000 TITLES -LISTED NOW! Im- 
mediate delivery! Classics-Pop-Jazzl-FREE Catalog 
available. Phone or mall orders -Master Card 8 Visa. 
LAURY'S RECORDS, 9800 North Milwaukee, Des Plaines, 
II, 60016 (312) 296-0420 

DIGITAL COMPACT 
DISCLUB 

Join and get SUPER SELECTION, SUPER LOW PRICES, 
TRADE IN PRIVLEDGES. Free updated quarterly catalog 
with 1000 titles. Send $1.00 (Refundable with membership) 
for DETAILS TO SOUNDPRO DISCLUB-A, P.O. Box 645, 
Carmel, Ind. 46032 

JAZZ CDs 
RECORDED TOTALLY DIGITAL. Free catalog DMP, Box 
2317, NY, NY 10185. 

NEW FULL -HOUR DELOS DIGITAL JAZZ CDs: Joe Wil- 
Ilams-Nothin But The Blues -with Red Holloway's Blues 
All -Stars; Mavis Rivers -It's A Good Day -16 great stan- 
dards; Bobby Show Chuck Findley Trumpets No End. 
Each $15.98 postpaid. RJAI, POB 5565A, Santa Monica, 
CÁ 90405-0565. 

Or é A SINGER'S DREAM! 

N 
ti1 

REMOVES VOCALS FROM RECORDS! 
Our VOCAL ELIMINATOR can remove most or 

virtually all of a lead vocal from a standard stereo 
record and leave most of the background untouched! 
Record with your voice or perform live with the 
backgrounds. Used in Professional Performance yet 
connects easily to a home component stereo 
system. Not an equalizer! We can prove It works over 
the phone. Write or call for a free brochure and demo 
record. 
Write to: LT Sound, Dept. AU, PO Box 338 

Stone Mountain, GA 30086 
In Georgia Call (404)493-1258 

TOLL FREE: 1-800-241.3008 - Extt43 
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COMPACT DISCS RECORDS WANTED TO BUY 

TELARC "MANY MOODS OF CHRISTMAS" CD, 51495. 
New 2 -disc Handel's "Messiah," $22.95. FREE CATALOG 
lists world's best selection of CD's: For The Record ... , 

Box 21201 -BCD, Columbus, Ohio 43221. 

WE PROMISE to undersell any other catalog on the 2,000 
listings in our 40 page imported and domestic catalog. 
Send 51 to Supersound Record Service, P.O. Box 7082-Z, 
Forest Park, II. 60130. (312) 366-1300 

AUDIOPHILE RECORDS 

AUDIOPHILE RECORDINGS AT AFFORDABLE 
PRICES. Mobile Fidelity 515, Telarc 512, Sheffield 514, 
Denon (CD's) $18, compact discs and more. Send $2.00 
(refundable wrfirst purchase) for complete catalog. Satis- 
faction Sounds, Inc., 2888 Bluff St., Suite 381C, Boulder, 
CO 80301. Charge customers call toll tree 1-800-443-0100 
ext. 588C. 

NEW! FRESH AIRE CHRISTMAS ALBUM Specially 
Priced, 511.98! Telarc 3 -record boxed set, Handel's "Mes- 
siah," 534.98; "Messiah" 1 -record highlights or Telarc 
Christmas Album, $11.98. FREE CATALOG of Audiophile 
Albums, CD's, Accessories: For The Record .. , Box 
21201-B, Columbus, Ohio 43221. 

REFERENCE RECORDINGS 
BIG BAND BASH! You asked for it and here it is! "Your 
Friendly Neighborhood Big Band" features current concert 
jazz with vocalist Mavis Rivers and her son Matt Catingub's 
20 -piece band. Concert hall ambience, natural balances 
and Prof. Johnson's patented punch give big band lovers 
the thrill of the real thing! Not a rehash of tired 1940'6 
dance tunes, RR -t4 features dynamic new charts of stan- 
dards and original material. 45 rpm audiophile pressing 
available directly from Reference Recordings, Box 77225X, 
San Francisco CA 94107, 408-745-7159, 516.98 postpaid 
in US. Visa/MC welcome. Call free: 800-621-0854 Ext. 107, 
or 408-745-7159. Dealer inquiries invited 

SAVE -SAVE -SAVE: Audiophile records, compact discs, 
Imports, M.F.S.L. Stones Collection, and Last cleaners at 
HUGE savings. Free catalog: CLASS -A -UNDER- 
GROUND, 35 North Greenbush Road, West Nyack, NY 
10994 or call (914) 638-4089. Visa and Mastercards ac- 
cepted. 

SHEFFIELDS, LINCOLN MAYORGA, distinguished col- 
leagues vol. II and vol. III. Have 9 also Dave Grusin, 
Discovered Again, Thelma Houston, Pressure Cooker, all 
unopened, original, offer. Jones, 412 Ferndale, Santa Ma- 
rta, Calif. 93455, 805-937-3600. 

RECORDS 

OUT OF PRINT, SEALED "KATY LIED"-Copies by Mo- 
bile Fidelity. Call 516-889-7276 leave message. 

FREE ISSUE OF GOLDMINE, world's largest record col- 
lector's publication! Thousands of records of all types, eras 
for sale. Plus articles on recording stars, past and present. 
Rock 'n roll, jazz, country, folk, blues. Every two weeks! 13 
issues, 522. GOLDMINE, Circulation Department AJY, 700 
E. State St., Iola, WI 54990. 

LOWEST PRICES anywhere on Mobile Fidelity's "Rolling 
Stone Collection" and Fresh Aire's "Christmas Album". 
Over 5,000 Japanese imports on sale for 511.50. Super - 
sound Record Service, P.O. Box 7082-A, Forest Park, II. 

60130. (312) 366-1300 

WE BUY AND SELL LIKE NEW LPS, Prerecorded reel 
tapes and casettes. Thousands in stock. Catalog 52.50. 
Protect your Lps Poly, Paper, Cardboard jackets Low 
Prices, Free Catalog, House Of Records, Hillbum, New 
York 10931. 

3M BRINGS YOU STATIC -FREE LISTENING FOREVER! 
Wipe out static permanently and hear your records at their 
best. Just one application of the unique 3M SCOTCH® 
RECORD CARE SYSTEM does it. It cleans, reduces fric- 
tion, prolongs record life, too. Full refund in 30 days if not 
delighted. For credit card orders, call TOLL -FREE: 800- 
328-1449. Or serd just $24.50 to 3M Scotch Record Care 
System, Dept 6601, P.O. Box 33073, St. Paul, MN 55133. 

WANTED TO BUY 

BIG REWARD I I All Mac equip., JBL spkrs. and electron- 
ics, Altec Acousta-voicette, MXR ETC 31 band equalizers, 
Thorens TD 125, SME 3009-3, JBL speaker cabinet blue- 
prints. 1-313-229-5191 aft. 7 EST 

MCINTOSH AUDIO EQUIPMENT-All types-tubes 8 
transistor-electronics 8 speakers-bought-sold-trad- 
ed. S.D.R. P.O. Box 176, Walton, NY 13856. 607-865- 
7200. 

MCINTOSH, MARANTZ TUBE COMPONENTS, Western 
Electric, Hartsfields, Patricians. John Conrad 1178 Black- 
bird El Cajon, Ca. 92020 (619) 449-9155 

MCINTOSH, MARANTZ, LEAK, TUBE AMPS. Thorens 
TD -124. Garrard 301. Old Tannoy Monitor Speakers, 
Western Electric Equip (Tubes, Mixers, Consoles, Amps, 
Tweeters, Horns. Speakers, Etc.,) Tel: 813/576-2642 David 
Yo, POB 832, Monterey-pk, Ca. 91754 

MCKAY DYMEK AM 5 TUNER Good Condition. Call (914) 
255-9662. 

PIONEER SDI100, SD1000 AUDIO SCOPES; Japanese 
'Stereo Sound' magazines; Sequerra FM1 Schematics, 
Teac A7300 for parts. 818-709-1662. 

SONEX looks 
as good as it 
sounds. 
SONEX traps sound four times 
better than rich, thick carpeting, so 

just a few squares can tune your 
room like recording engineers tune 
their studios. It's easy to hang, 
and it looks good. Write for our 
color brochure, or try a box 
today. Four 24" squares per 
box. Send $39.95 plus $3 
shipping/handling to: 3800 1 i i 
Washington Ave. No., 
Minneapolis, MN 55412. t 

illbruck 
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WANTED: ELH TABLE RADIO. Prompt payment for ei- 
ther FM or AM/FM model in good condition. (415) 397-2718 
or (415) 456-3940. 

LOWER 
SUBWOOFER 
DISTORTION 

- 
_ a , - '' r?7vt 

A subwoofer should perform three primary 
functions in the system to which it is added: 
extension of bass response into the first octave 
(16-32Hz), generation of less harmonic distortion 
in the subbass and bass regions (200Hz and 
below), and reduction of intermodulation and 
doppler distortion in the main speakers by 
relegating long wavelength fundamentals to a 

separate driver designed just for this purpose. 
Such a woofer system should be reasonably 
compact, efficient enough and of sufficiently low 
mass and inertia to match virtually any fullrange 
main system, and not prohibitively expensive. In all 
these areas, the VMPS Subwoofer excels. 

This dual -driver (12" & 15"), 5.6ft3 system 
features 94dB/1W/1m sensitivity, -3dB points 
of 19Hz and 600Hz, THD of no more than 0.5°lo 
(22Hz-500Hz/ 1 W drive), and high power handling 
(250W rms, 20Wmin. required). J. Peter 
Moncrieff, writing in IAR Hotline 31 about the 
VMPS Widerange Ribbon-which utilizes two 
VMPS Subwoofers for bass below 60Hz- 
comments: "A VMPS demonstration of the 
famous Dafos drum whack left no doubt as to the 
most powerful, well controlled deep bass we'd ever 
heard." Fortunately, the best subwoofer is also the 
most affordable ($250ea kit, $375ea assem). 

Hear the new VMPS OSO Series of speaker 
systems, kit and assembled, at the dealers listed 
below, or write us for information and test reports. 
And don't forget our John Curl -designed 
Electronic Crossovers (Model 1, 6dB/oct 
lowpass only, $250; Model 2, 12dB/oct low & 
highpass, $3951'. All prices include free shipping in 
USA; kits supplied with fully assembled cabinets. 

VMPS AUDIO PRODUCTS 
div. (tone Audio, 1016 Contra Costa Dr 

El Cerrito Ca 94530 
(4151 526-7084 

Hear VMPS at: The Listening Studio Boston; Efficient 
Stereo, Torrance Ca; The Long Ear, Big Bear Lake Ca: 
Sounds Unique. San Jose Ca; A-Vidd Electronics Long 
Beach Ca: (tone Audio El Cerrito Ca; Cuomo's, Salem NH; 
Leisure Electronics Chugiak Alt: Arthur Morgan (rep) 
Altamente Springs FI. 

'VMPS also distributes John Curl's Vendetta Research 
electronics. including the all-FET SCP-1 headamp 157501, rated 
class to by the Internatenal Audio Review. Write for details. 



Audiophile's Corner 
ATTENTION ALL TONE ARM OWNERS 

-Monster Cable's new tone arm cable uses their 
new 'Bandwidth Balanced'.' interconnect cable 
technology right where it counts the most, from 
turntable to preamplifier. Available in 1.5 meter 
lengths. Hear it to believe it at: 

SOUNDING BOARD 2399 Shattuck 
Berkeley. CA 94704 (415) 643-7031 

THE SOU77/ER SLA-3 

-- - I - 
1 

- 

1 It 
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(617) 828.5050 
SOVTNER ENGINEERING CORPORATION 

429A York Street. Canton, M.,..t.hu.em 02021 

ANNOUNCING 
EV R AS 

THE NEW INTERNATIONAL SOUTHER-SUCHY 
INTEGRATED CARTRIDGE/TONEARM 

Listen... 
r . .,.- . _2' : . - . ' 

Before You Buy! 
Time Delay Compressor/ miters 
Reverberation Expanders 
Crossovers Spectrum Analysers 
Noise Reduction Parametric EQ 

Don't have regrets about paying too much for a 
lesser product. In demos and comparisons, we'll 
show you why we're Better! Our Factory Direct 
sales allow us to produce a Superior product and 
offer it to you at a Lower price.. Call or wiite for a 
free full'Iength Demo Album and 24 page brochure. 
Write to: LT Sound, Dept. A-3, P O Box 338 

Stone Mountain, GA 30086 
In Georgia Call (404)493-1258 

TOLL FREE: 1.800.241-3005 - Ext. 18 

TEST RECORDS 

TEST RECORDS FROM 
CBS TECHNOLOGY CENTER 

STR 100 PHONO CARTRIDGE TEST RECORD, in- 

cludes sweep frequency with sync for recorder; spot fre- 

quency; separation; compliance; vertical- and lateral -track- 
ing; tonearm resonance, and more. $10.00 each. 

STR 112 PHONO CARTRIDGE TEST RECORD, in- 

cludes square wave, graduated -tracking, and IM bands. 
$15.00 each. 

STR 120 PHONO CARTRIDGE TEST RECORD, in- 

cludes ultra -sonic test tones, high-level low -frequency glide 
tones, standard -level and silent bands, and can be used 
with a graphic level recorder. $15.00 each. 

STR 130 RIAA FREQUENCY RESPONSE TEST REC- 
ORD, provides accurate means of calibrating professional 
recording equipment. Can be used with a graphic level 
recorder or, without automatic equipment, with the spot 
frequency bands. $15.00 each. 

STR 140 PINK NOISE ACOUSTICAL TEST RECORD, 
is designed for acoustical testing of loudspeakers In ordi- 
nary rooms and whole systems, and for psychoacousbc 
tests. Includes spot frequency tones with voice announce- 
ments and glide -tones in 1 octave bands from 30 Hz to 15 
kHz synced for a graphic recorder. $15.00 

SOT 1100 QUADRAPHONIC TEST RECORD, the stan- 
dard test disc for SQ decoding adjustment, has test bands 
for pickup measurements, setup of decoders, channel 
identification and balance. $15.00 each. 

Payment must accompany order and be either a check 
or money order in U.S. funds. Allow four to six weeks for 
delivery. 

STR 100 Stereo Frequency Record $10.00 
STR 112 Square Wave, Tracking and IM Disc 
$15.00 
STR 120 Wide -Range Cartridge Disc $15.00 
STR 130 RIAA Frequency Response Disc $15.00 
STR 140 Pink Noise Disc $15.00 
SOT 1100 Quadraphonic Test Disc $15.00 

AUDIO TEST RECORDS, P.O. Box 182101, Dept. 406, 
Cincinnati, OH 45218 

ALPS 
VOLUME CONTROLS 

The world's highest quality, closest 
tolerance potentiometer. Dual section, 20k 
logarithmic (audio) taper. Tracking error 
1dB max. at -60dB. Step error ± 1.5dB max. 
at -60dB. 1/4" shaft, flatted. Die cast case is 
34 x 33.5 x 40mm. Ideal for most solid-state 
preamp upgrades. Each 527ppd. 

Old Colony Sound Lab 
PO Box 243A Peterborough, NH 03458 

VISA/MC Telephone Orders (503) 924-6371 

a 1.1k4 a b,tl 

' Ma 
3 

S. 

6 

THE NEW TECHNOLOGY 
Tube Quality - 

Transistor Prices 

New from Kinergetics. 
The KBA-100 Amplifier $795.00. 
The KPA-1 Preamplifier $775.00. 

Hear them now at selected 
audio dealers. 

uc:st 
ou es n^ 

INCORPORATED 
KINERGETICS 

6029 Reseda Boulevard Tarzana, California 91356 18181345-2851 

i 

PLANS & KITS 

GAP ZAPPER VIRGIN SPRAY NASA APPROVED. 
Cleans and restores great performance to tape heads, 
transports memory systems, digital and analog discs. Re- 
moves particulates which are soils (0.1 to 100 microns) that 
are not soluble using conventional cleaning agents and 
must be physically removed with chemically supported 
spray action. 16oz can $24.95, A.J. Comella Company, 
890 Hillcrest, Hoffman, IL 60195. 312-884-6069. 

GRAPHIC EQUALIZER KITS, 12-24 BANDS/CHANNEL 
589-200. NOISE FILTER EXPANDER $120. SUBSONIC 
FILTERS, OTHERS: SSS, 856U LYNNROSE, SANTA 
ROSA, CA 95404. (707) 546-3895. 

POSH DECOSOUND-music with perfect balance and 
control, in every room in your home, using your stereo 
equipment. Write: Posh Systems, 6100 SW Taylors Ferry, 
Portland, Oregon, 97219. 

SERVICES 

AUDIO CONSULTING FOR CONSUMERS ONLY -Final- 
ly purchase the finest audio system your budget permits, 
with no sales hype. Send us your price range ($700 & up), 
room plans and M.O. for $36. Well call you to discuss your 
music tastes and the advice well send you. Unlimited free 

calls after that. We teach the basics to beginners and 
audiophiles. DC DESIGNS, 1511 E. Fowler Ave., Suite R- 

123, Tampa, FL 33612. SASE for additional information. 

AUDIO PULSE SERVICE. Factory trained technicians. 
Write us about Model One update kits. White Labs, 10528 
Lower Azusa Rd., Suite 192A, El Monte, CA 91737. (818) 
446-5346. 

RADIO PROGRAMS 

OLDTIME RADIO ... Classic broadcasts on high quality 
tapes. Free catalogue. Carl A. Froelich, 2 Heritage Farm, 
New Freedom, PA 71349. 

OLD TIME RADIO -Original broadcasts on quality tapes. 
For free catalog send SASE to: Triple Trivia Studios, PO 

Box 29073A, Chicago, IL 60629. 

BUSINESS OPPORTUNITIES 

DEALER AND STUDENT REPRESENTATIVES NEEDED 
For Denon And Nakamichi Cassette Decks And Turnta- 
bles. Serious Inquires Only. AudioWorkShop, Box 18009, 
Seattle, WA 98118, 1-206-323-4987, Established 1967 

PUBLICATIONS j 

ARE YOU INTERESTED IN QUALITY, USED STE- 
REO EQUIPMENT? Send for the PLAY IT AGAIN 
SAM newsletter -hundreds of listings -items for 
sale -hems sought -published 6 times per year. $8. 
1 -year subscription. Send today to PLAY IT AGAIN 
SAM, 12611 Madison Avenue, Lakewood, Ohio 
44107. (216) 228-0040. Master Charge and Visa ac- 
cepted. 

MISCELLANEOUS I 

MCINTOSH AUDIO EQUIPMENT -All types -tubes & 

transistor -electronics & speakers -bought -sold -traded. 
S.D.R. P.O. Box 176, Walton, NY 13856. 607-865-7200. 

EctrifiEd 

203-937-0106 
Lowest Possible Prices ll 

AUDIO VIDEO CAR PRODUCT 

COMPUTERS - (HARDWARE - SOFTWARE) 

VIDEO GAMES TELEPHONES MORE 

FULL WARRANTY- FAST DELIVERY 

SEND FOR CATALOG 

996 ORANGE AVE 1111~J 
WEST HAVEN. CT. 06516 
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MISCELLANEOUS 

AUDIO DISCOUNTS OFFERS THE FINEST lines of 
audio components (INCLUDING THE ESOTERICS) at 
DISCOUNT PRICES. If you're in the market for speak- 
ers, receivers, cassette decks, to the best h separate 
components including amps, pre -amps, turntables, 
cartridges etc. or a new CAR STEREO our knowl- 
edgeable sales staff will be glad to assist you. For 
more information Monday thru Saturday PLEASE 
CALL 301-593-8833 or write to AUDIO DISCOUNTS, 
1026 McCeney Avenue, Silver Spring, MD 20901. We 
honor VISA -MC and COD for your convenience. AD 

CLOCKS: The absolute finest ships bell and mantel clocks 
Discounted "high -end" send $3 for catalog. San Joaquin 
Clockworks P.O. Box 60322 Dept. -A, Bakersfield, CA 
93386 

GRACE BY MAIL-ORDER? PLEASE READ THIS. 
EVERYBODY LOVES A BARGAIN. But if you're con- 
sidering a Grace "level It" cartridge as a lower cost 
alternative to a Grace F-9 series cartridge, you may be 
getting less than you bargained for. 

As the only authorized importer of Grace products to 
the U.S., we were offered the Grace "level II" series 
two years ago. We rejected this series because techni- 
cal evaluation showed that the motor mechanism and 
body of the "level II" were identical to those used in 
the old F 8 series, the only differences being the type 
of cantilevers and styli available. The F-9 series, on 
the other hand, has a motor mechanism and body far 
advanced from the F-8 or "level II." 

The "level 11" cartridges are not updates of the F-9 
series. "level II" cartridges should cost less than F- 
9s-they're worth less. 

Several "mail-order discount" type outfits are offering 
"level II" cartridges for sale. The public should be 
aware that these cartridges are not imported by Su- 
miko, Inc., are not quality controlled by us, and are not 
covered by our warranty. The companies that sell you 
these goods claim to provide warranty on defective 
units. We have no way of knowing how valid these 
claims are, nor does the consumer have any assur- 
ance that these companies will still be in business 
when service is necessary. Warranty repairs may be 
available only in Japan for cartridges obtained from 
these sources. 

To be sure your Grace products are coming from an 
authorized Sumiko dealer, please contact us and we 
will be glad to provide you with the name of your 
nearest dealer. 

SUMIKO, INC., P.O. BOX 5046, 
BERKELEY, CA 94705 

(415) 843-4500 

INVENTIONS, IDEAS, NEW PRODUCTS WANTED! In- 
dustry presentation/national exposition. 1-800-528-6050. 
X831. 

i 5 Lo In 

Southeastecationsrn, Pa! 

Hi 

Stop in of call,.. r 
Route 309, Montgomeryville, Pa. (2151362-2180 

Lancaster Ave., Bryn Mawr, Pa. (215)527-3858 

Route 811, Jenkintown, Pa. (2150864-3292 

Buslleton Pike, Feastervtlle, Pa 121$357.7400 
MacArthir Rd., Whitehall, Pa. (21517/61941 
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MISCELLANEOUS 
MCINTOSH MC240 5425, MC225 5375, MI -75 5500, 
MR71 w/cabinet $375, 1700 w/cabinet $390, 1900 mint w 
cabinet 5700, MX -110 w/cabinet back from factory $500. 
Marantz 7T preamp $175. FIRST generation Real time 
dubs- digital, analog masters: half, quarter track open reel, 
14, 16 bit digital, elcaset. Noise reduction: Dolby B, C, 
DBX. Purist microphone techniques used exclusively. Call, 
write for list! Sony Ferrichrome elcaset tape $11 Teac AL - 
700 elcaset machines factory sealed originally $1,100 now 
$349. RX10 DBX for elcaset factory sealed $250, 234 
Syncaset new $1,280, demo $1,120, MB -20 meter bridge 
$100. Technics SL1200MK2 demo 5290. G.L.I. PMX-9000 
preampmtxer $600. Acoustic Research ARXB $75, 2AX 
$125. Klipsch Cornwalls unfinished $550. Dyna MK3's 
$195, Stereo 70 $100. Advent 500 SoundSpace delay 
$375, 220V version $375 never used. Lux L-110 integrated 
amp $550, 5T tuner $550. Sansui ()SD -1 mint $500. Ev 
7445 quad encoder mint $500. Revox B77 HTLS $825, 
OILS $825, G36 best offer, B790 turntable $475. Phase 
Linear 3000MK2 preamp $185. Sound Concepts SD550 
S500. Pioneer RTU22 perfect rh track high speed $1,000, 
laser video players: LD700 $650 demo, VP1000 $350, new 
video discs 40-60% off. DBX 124 5175. S.S.I. M360 sur- 
round demo 5250. Many Scott tubed preamps, power 
amps, tuners call, write. Ortolon STM72 transformer $30. 
Diablo 1355 Hytype 2 daisywheel printer $500, Oume S3r 
55 letter quality printer 5500, I.B.M. Selectric wriinterface 
$200. 250 prerecorded Mir 56. 5,000 onginal service man- 
uals. Want Pioneer TAU -11. JT-2044T, Mcintosh, Marantz 
(tube) units. Quad rrt/r tapes, Sansui OS units, Sony, Teac. 
Dolby units many oddball pieces, accessories. Everything 
money back guaranty. Shipping woddw'de Martin Gasman. 
779 Worcester St., Wellesley, MA 02181 phone: 617 -CEL- 
TICS, 617.235-8427. 

CROWN SC -722, McKay DYMEK AM -S, HEATH SB-10 
Shortwave: $455. $195, 5295. Radio Craftsman 800 AM - 
FM tuner -pre -amp and C-500 amp. Lafayette LT -D10 AM - 
FM Dolby -ready. Braun 4 -speed turntable. Phase Linear 
Autocorrelator 1000. Other items. SASE for details. Storrer, 
2925 Augusta, West Columbia, SC 29169. ¡8031-796-8028. 

SYST F\ IfX K 
The SYSTEMDEK IIX represents the ultimate 
value/performance combination in turntables 
available today. This is accomplished by 
including such features as; oil -pump bearing, 
glass platter, Iamb's wool record mat, 24 pole 
synchronus motor, belt drive, interchangeable 
arm board, real -wood base built about a steel 
frame and a unique 3 -point hung suspension 
which allows quick and easy adjustment, even 
while a record is playing! All this at a sur- 
prisingly affordable price. 

The SYSTEMDEK IIX is available; without 
tonearm, fitted with a Profile II (as shown); 
or Profile IIS tonearm. 

Please write for further information. 

lix 

DISTRIBUTED BY: 

)KO -ACOUSTICS INC. 
IN CANADA: 
16877 Hymus Blvd. 
Kirkland, Quebec 
H9H 3L4 

IN USA: 
Waterfront Plaza 
Newport, Vermont 
05855 

A new standard 

The MIT/Spectral MH-750 
Speaker Interface Cable 

Tonally Balanced 
Phase Coherent 

MIT Dealer 
Incuiries Invited 

Technical Paper 
Free on Request 

/1/111 T, T Il 

1012 Morse Avenue, #1 
Sunnyvale, CA 94089 (408) 745-0832 

--4=VPOGEE iiCOUSTICS 
deeaR = 

Designers and manufacturers of 
the world's first full range ribbon 
speaker system bring you the 

SCINTILLA 
The full impact and quality of 

ribbon technology in a mid -size 
speaker. 

Contact your high end dealer 
or write: 

-F1POGEC i1COUSTICS. INC. 
920 PROVIDENCE HWY. NORWOOD, MA 02062 
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ALL JAPANESE HIGH -END Q 1-800-431-3232 0 soec,aoz,lq 
cartridges stye . mlcs -hea apnones 

880. audio-technica ' AKG ' Onoron 
Dynaveclor ' Grace - PICKERING - Stanton 

ADC ' SIGNET SHURE ' Sennheiser 
We quote pro advice lowest price 

24 Hr Shipment on all our equipment 
CODs are Okay. call us. don't delay 

P.O. Bog 37, Brooklyn, NY 11204 (212) 438-6400 

MISCELLANEOUS 

C 

o 

Specials, this month only: all new equipment. YAMAHA R 

1008 $645; K-10008 $465; K-700 $36511 NAKAMICHI 
1000ZXL, list $3800, special 52,650! 1000ZXL Limited (last 
one!) List $6,000, special $4,200! 700ZXL list $3,000, spe- 
cial $1,850! Dragon, TO -1200, Call! ACCUPHASE AC -2 

$265; AC -3 $230; all amps, call! SONY PCM-F1 list $2000, 
sell $1,250; 701ES, in stockl Luxman PD -300 list $1,250, 
special $750! Goldbug Brier 5585; discontinued Grace F - 

9E Ruby $135; new Ruby, same discount; your choice; 
Ruby stylus, list $200, only $80! STAX Lambda $155; Pro 
Set, F-81, cartridge system call! MICRO SEIKI metal frame 
turntable with outboard motor list $1,995, sell $1,1501 
SAEC 407/23 tonearm, only 53001 Technics PCM SV-100 
only $500! Undoubtedly America's largest selection. De- 
tailed catalog 53. JAPANESE STEREO, 930 North La- 
Cienega Blvd., Los Angeles, 90069. (213) 659-8550. Tues- 
day -Saturday. 

HARMAN/KARDON, NAKAMICHI, TANDBERG, CROWN, 
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO - 
VOICE AND OTHER QUALITY COMPONENTS. BEST 
PRICES -PROFESSIONAL CONSULTATION. ALL PROD- 
UCTS COVERED BY USA MANUFACTURER'S WAR- 
RANTY. AMERISOUND SALES, INC.; P.O. BOX 24009; 
JACKSONVILLE, FL. 32241. EAST: (904) 262-4000; 
WEST' (818) 840-0878. 

MC INTOSH, MARANTZ, LEVINSON, ARC, ACOUSTAT, 
and all other hi -end and collectible components, bought 
and traded. Let me try to satisfy your audio needs with my 

shamefully small mark-up. I usually pay more and sell for 
less. I handle only used gear sold in perfect condition and 
will handle some consignments. If you like saving money 
on expensive equipment, call soon. I'm making up my 
longest inventory clearance list now. N.V. SOUND IN- 

VESTMENTS. 212-377-7282 noon to 3PM ONLY. 

WALKMAN° STYLE HEADPHONES $7.00. Piezo Super 
Tweeters, range to 40,000hz. 2 for $15.00. James Figielski, 
P.O. Box 42, Florham Park, N.J. 07932. No checks. 

DISCOüIYTED 
America's Largest Selection c 

O OVER 100 CARTRIDGES, SO TONEARMS, 
30 TURNTABLES, 100 ACCESSORIES, 6 MORE 

40 PAGE CATALOG -$3.00 
JAPANESE STEREO 

930 N. Le, Clan.gn Blvd. 
Lo. Ang.1..,CA 90069 f2131 SD98660 
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MISCELLANEOUS 

THEY DON'T DISCOUNT IT? WE DOI Get LOW 
PRICES on ALL types of audio equipment -including 
high -end and even esoteric products not normally dis- 
counted) Now we can save you money on the equip- 
ment you REALLY WANT. Extensive selection -no 
need to settle for second choice. Thousands of satis- 
fied customers nationwide. Call us for pnce quotes or 
friendly, expert advice. Catalog $1. 616-451-3868. 
VISA/MC/AMEX. THE AUDIO ADVISOR INC., BOX 
6202, GRAND RAPIDS, MI 49506. 

ABARGAIN: STAX SIGMA $209, LAMBDA $159, SRX' 
MK2 $129, SRD-7 $68. SRE-15 $25. PROF LAMBDA/AMP 
$509; SUPEX 901ESUPER $120; GRACE F9E $99, 
F9ESTYLUS $59, RUBYSTYLUS $105, F9ERUBY $155, 
707 II(B) $130, 747 $149; ACCUPHASE AC -2 $225, AC -3 

$229; TECHNICS EPC205CIV $155, EPA500 $245, EPA 
$269, TECHNICS STYLUS GUAGE $49; DENON 103D 
5165, 103C $105; DYNAVECTOR 23RS $175, 17D II 

$139, 17DS $359, 20811 5145, DV501 $275, DV6A $250; 
KOETSU BLACK $445; FR64 FX 5295, 64S.S. 5375; BEN- 
SEI INTERCONN. 3' $35, 6' $49; ALL UNUSED WAR- 
RANTED BY MFG; MFG STYLUS REPLACEMENT 
AVAIL; WANTED: MC BODIES ANY COND. BOX 273179 
BOCA RATON, FL 33427 (305) 487-1048 (EVES); BOX 
6312, L.I.C. NY 11106 (212) 784-2939. 

A BETTER SYSTEM? People who know stereo buy their 
sound direct. Now you can buy the finest in high fidelity 
components, including esoterics and autosound, at un- 
heard of prices. DIRECT SOUND MARKETING provides 
sensible expert advice, In-house service facilities, and fac- 
tory fresh components on an in -stock basis. Discover 
America's best kept audio secret. Send $1.00 for our infor- 
mative catalogue to DIRECT SOUND MARKETING, Dept. 
A, 3095 Bolling Way N.E., Atlanta GA 30305 or call 404- 
233-9500. MC VISA and AMEX accepted. 

807-221$180 
°1,2,),1191ap5 

`»1s 

N M L,S, 15/',1, ás ,R21r.,a MllOn K 
n0.5MSSOA./"^'rn , ¿ yºs 
.a.I 

..- ....Ins la. Ñ 
ov! 

, 1t.K sa.r .o.,d. N.PS 

.a`.Inu,Rlul,eS..miME,úlTa1 AUDIO TAPES 

rr.oarT W m'^m ,1 té-`pn1 w Mel SAC.10 5u0e. P, 
COMPACT 

u.111.1 
K mu415 S'1.99 

DISC PLAYERS ""'N" , µ"° 
,...s 

>.,.a 
nU4.n,Uh. .4170 ,r.q w.ñU.ssEa mne,., 
MAO* 01511100 Nf2n.11 OSUO esn. ;iñ SNn.,,, COMM ....,,,,...«..... " "' r`° ,» 

TURNTABLES 95 Crosse 
a,eSG 51 LP 

1,«; : . ,idri+ `es 4 
Po 

OD 1á .+ 

SMAI,:íCARTRIDGES- ~11710~ , >fP p y,R Mº 95 

P1,I,11fI«..T,º]VryG4, :96 
,.ae0 I,tOY[nR 56. . 

CASSETTE DECKS 
,1.c 055º5.. . .1 a mr a5wº º5 

II 
15.<=50.5.94.13,5a: K, sel.la, :am,ic>vr+ñ 

` 5a 
V. 
yr5Ka Ñ 

55 
1º 

SPECIALS OF THE 
HEADPHONES 

RECEIVERS 

55 

,5O"a,: 
`wr 
MeD 
STER 

CM 
55ºns 

w ; s"." S ::. . .S,P9, 
SOUND ENHANCERS 
me«, /75~0~.1714 01,O0a5 w ° ,,, E6 wK 

,217. 

.pa5P1Y1i5,515Pw fá 11Rp 
a5e M150 0 IMN 
1TC,1.alya0552aw0f0 

flies 
,K,Nflxapss Beryl m WM. 

23 PARK ROW, DEPT. A11, NYC, N.Y. 1003e 

woco5P1fw5wPuf,r vro.o.f 
oa ,o peou 1r . a5 PeoNP* 1. sro5um5« 

ó.oE. e:Plsrtoe,.fe ,"ºvae"faa,,:rióó.e R.oe 
)rtesoau 

No 

uS,NISSCC54`( 
1Ñ10C,IYWSn 

a0.l ad4°H°Mp aÜN.O.ONm 
Sn,op0 "anoi.,,p 

s f v N I 0 °Kmraasn,arnn 
wf SN,P r0 CGN1, N 59 n m,^+^um R NF4 

,s,o,5a«nm1. 5 1,,oe.o..ew.a.¡óm:fSN.No 
W U.tf5lar p Ur 

1WSu.uNn, SNORER 
WD42=T 

MAW UTIfIO,d'-r ' 1,1 
4,59pÍ 4TKOC 1, ..L4q[Ó WVM 4Tu0C 

.CO..G nmso 

UC690 sPP ss 
.fa,,..." .a ,r 

;a:. ;5 Sia 
N5 .: }n 

VIDEO TAPE 
4eK,C 

ui quo L.710 l 1ía'S 
1» tM 

.: Cnn,aw, : 
°,.,1 ; 

.w5 úN5 wen v 4 ,.,20 

SUMP SPECIALS 

,., Y., 
T.lw via M 

yy11f0wLlfarour G,orte 4M 
1; 1.,. 

Wf CAROS TAPES tv. 
~MI ,pl, eONr sevTGL 

/IOWA, 4Y, 
JVC, 

NAKAMICHI NAKAMICHI SHAMEFULLY LOW PRICES: 
Products Designed Especially For USA And Overseas 
Use. The More Information You Have The Better You Can 
Make Your Decision. Extremely Long Insured USA War- 
ranties. Service Available Nationwide. Thousands of Satis- 
fied Customers Worldwide. AudioWorkShop 1-206-323- 
4987. 

20% TO 40% SAVINGS: NAKAMICHI, B&W, KOETSU, 
Denon, Tascam, NAD, Etc. VISA/MC, COD. AudioWork- 
Shop 1.206-323-4987. 

For America's best brands 
at America's lowest prices .. , 

CALL S.C.A. TOLL -FREE! 

800-221-0974 
(In N.Y. State Call (718) 253-8888) 

Save hundreds on top -name brands like 
Bose, A.R., Sansui, Aiwa, Shure, JVC, 
Technics & more. Cali us today. Orders 
accepted by phone using your Visa or 
Mastercard. All merchandise is brand 
new & fully warranteed. Free catalog by 
request. 

STEREO 
CORPORATION 
OF AMERICA 
Dept. AM. 1629 Flatbush Avenue 

Brooklyn, N.Y. 11210 
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Gu rantee. 
Memorex presents High Bias II, a tape so éxtra-Y`1 

4 ,;. ordinary, we're going to guarántee it forever, !. 

We'll guarántee life -like sound. 
Extraordinarily flat frequency response at zero ° 

} dB recording levels, combined with remarkably' 
'',í. . low noise levels, means music is captured live. j' , ; % , 

r jTh}en Permapass;" our unique oxide -bonding process; . ,,. , :}.: ,,;, 
, locks each oxide particlé-each musical detai -onto. 
'the tape: So music áys live. Not just the-1st,playi{I,,; ' \ e' 

is Or the 1000th. Byt - `' ' 
'Wé'll guarantee the cassette. - ' :, .. , ; , r 
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design pnique to Memorex. " - ; 3 YOU'LL FOREVER WONDER, ' ``' :";x +'' 

't Well guarantee them forever.'.! _ , ' ̀x ', 
.,- IT! - 1 ' dissatisfied .n i .I. l ''.t. 

( ; to,protect the toe. Our waved -wafer improyesitape-wud, 
9 ;';,,'Silicorie-treated-rollers insure precise alignment and ' 
r '' ' t /smooth ' safe'tápe movement. To protect the tape and 

1''" ,I it echanism1 we've surrounded them with a remarkable t , 

cassette housing made rigid and strong by á mold IA, , ,,,, .,:h: 

.,. .r ms +, ,,!, : ,,:. 
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sim ly mail.the tape back and we'll ,r ' ^ ;r`'' ` pp, . ,: a ,, `r ' , ; 
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Your tape player deserves 
Discwashelcare 

as much as your records do. 
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Cassette Nead Cleaner 

For well over a decade, Discwasher has provided the music 
world with superior record care accessories and is most 
often considered the world leader in record care technology. 

Don't settle for less when it comes to caring for your 
cassette players. 

Discwasher Brand tape care accessories offer a high 
technology maintenance program for home, car or por- 
table tape players. 

The Discwasher©Perfect Path. Cassette Head Cleaner 
safely removes dust and oxides from tape heads and from 
along the tape path with a single pass of its unique fiber 
matrix tape. Through its regular use, Perfect Path will 
preserve the fidelity and longevity of your player. 

The Discwasher°C.P.R.ry Capstan -Pinch Roller Cleaner is 

1.115,1 

discwosher » 
C. P. R.,. 

Capstan -Pinch Roller Cle 

O 

the only cassette cleaner specifically engineered.to prop- 
erly maintain a cassette player's critical capstan -pinch 
roller assembly. This scientifically safe system cleans away 
contamination that can cause jammed cassettes and 
"eaten" tapes. 

The Discwasher®D'MAG. Cassette Deck Demagnetizer 
demagnetizes not only tape heads but capstans, tape 
guides and other steel portions of a cassette player as 
well. The unique use of high energy samarium cobalt 
magnets eliminates the need for batteries or power cords. 

When it comes to maintaining the quality soul -id of your 
cassette player, trust Discwasher. After all, we've never 
let you down before! 

To learn more, write Discwasher for your free copy of 
"Guide to Tape Care" 

discwasher 
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